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SIEMENS - GT 2000 BSX 

PREFACE 
This manual contains all the information necessary to transport, to install, start up, use, 
maintain and dismantle the GT. This manual must be read carefully by the personnel 
responsible for the management of the machine before proceeding; only by following 
carefully the instructions described within, will the machine be able to provide over a long 
period, the performance for which it has been constructed. 

SPARE PARTS 

To constantly ensure a correct functioning of the GT, it is advised not to wait for 
consumable components of the machine to wear out before undertaking their replacement. 
A component replaced at the right time will ensure better performance, avoiding greater 
costs. Only the use of original parts can guarantee the maintenance of the characteristics 
and the designed performances. 

TECHNICAL ASSISTANCE 
SIEMENS is able to provide all information regarding the use and the maintenance of its 
machines. For technical assistance the address to refer to is the following: 

SIEMENS WATER TECHNOLOGIES S.P.A. 
Sernagiotto Products 

via Torino 114 - 27045 Casteggio (PV) - ITALY - 
phone # + +39- 0383806711 - fax # + +39- 038383782 

e -mail: sernagiotto.water @siemens.com 
web site: www.sernagiotto.it 
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SIEMENS - GT 2000 BSX 

1. INTRODUCTION 

1.1. AIMS AND LIMITS OF THIS MANUAL 

This manual is intended for the use of the operators interested in moving, installing, 
operating, maintaining and running the GT from start up until the final dismantling. 

The purpose of this manual is to provide information regarding : 

operation of the machine as intended in the original project; 
technical characteristics; 
transportation; 
installation, assembly and dismantling; 
safety devices and their setting; 
operation; 
maintenance; 
training of personnel; 
spare parts; 

This manual does not in any way replace the specific preparation that operators must 
have achieved previously on similar equipment or that they will be able to achieve 
under the direct supervision of previously trained personnel. 

The operator must have a proven capability and aptitude and must be provided with 
the necessary knowledge for the operation and for the normal maintenance of the 
mechanical and electrical components. 

It is necessary to underline that the instructions regarding the assembly, the dismantling 
and the operation of the machine are provided only as reminders, because these operations 
must always be carried out by skilled and properly prepared installers. In the event that the 
installers are not those indicated by SIEMENS itself, the user is advised to check their 
capabilities before commencing installation. 

SIEMENS disclaims any responsibility due to the use of non -qualified installers. 
SIEMENS is able to take care of the installation of the machine and to give training 
courses for this purpose. 

The correct use of the machine depends on both the instructions contained in this manual 
and the observance of the safety measures according to the specific legislation in force in 
the country where the machine is installed. 

1.2. WHERE AND HOW TO STORE THIS MANUAL 

The instruction manual must always be available for reference in the plant where the GT 
is installed. We suggest to entrust the manual to the person responsible for the plant who 
should store it in a location protected from the environment. In case of damage that 
endangers even partially, the readability, the user should acquire a new copy of the manual 
by requesting exclusively directly to the manufacturer. 

1.3. MANUAL UPDATES 

This manual represents the state of the art at the moment of commercialization of the 
machine to which it refers; it should not be considered inadequate due to successive 
updates based on further experience. SIEMENS reserves the right to modify its production 
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SIEMENS - GT 2000 BSX 

and the relating manuals without being obliged to update previously released material. 
Possible manual updates that SIEMENS will consider to release to users should be stored 
together with the original manual to which they form an integral part. 

1.4. CO- OPERATION WITH USERS 

SIEMENS is at the disposal of their clients to provide further information and will consider 
proposals of improvement to make this manual more and more in accordance with the 
requirements for which it has been prepared. In the event of sale of the machine to a third 
party, the user is kindly requested to inform SIEMENS of the address of the new owner to 
permit the mailing of eventual updates of this manual. 

1.5. LIABILITY EXCLUSION 

SIEMENS, as constructor, disclaims any direct or indirect responsibility due to : 

improper use of the machine; 
use by unqualified personnel; 
use not in accordance with the regulations in force in the country of installation; 
defective electrical power supply; 
defective maintenance; 
modifications or repairs not authorized by the constructor; 
use of non- original spare parts; 
complete or partial non -observance of the directions contained in this manual; 
exceptional events. 
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SIEMENS - GT 2000 BSX 

2. GENERAL INFORMATION 

2.1. MANUFACTURER 

SIEMENS WATER TECHNOLOGIES S.p.A. 
Sernagiotto Products 
Via Torino, 114 - 27045 CASTEGGIO (PV) - ITALY 
phone # + +39 0383806711; Fax # + +39 038383782 
e -mail: sernagiotto.water @siemens.com 
Web site: www.sernagiotto.it 

2.2. IDENTIFICATION LABEL 

The GT bears a nameplate to correctly identify the equipment, as shown here below. 

-+ 

SIEMENS 
WATER TECHrOL06IES S.p.A. 
SEPNA6IOTTO PPOOUCTS 

TELEPMOPE +398383886711 
TEL +39838383782 
eiro11 : semsgíotto.eeOeMslene:ro.aos 

MACHINE 

GT 

SERIAL NUMBER 

60407977070001 

DRY WEIGHT 

2500 kg 

MODEL 

2000 BSX 

YEAR BUILT 

2007 

OPERATING WEIGHT 

3200 kg 

figure 1 Identification label 

2.3. ALLOWED USES OF THE MACHINE 

The GT must be used only for thickening diluted biological and primary sludge. Any other 
use is considered incorrect. Limitations to the use of the GT concern the fluid temperature 
which must not exceed 150° F and the pH value which must be between 6 and 9. Incorrectly 
following the machine use, SIEMENS will not accept any responsibility for damage 
resulting from operating instructions during the machine's lifetime i.e.: transport, 
installation, star -up, use, maintenance and disassembly. 

2.4. USES NOT PERMITTED FOR THE MACHINE 

The following products cannot be treated 

toxic sludge 
radioactive sludge 
corrosive sludge 
explosive sludge 

The machine cannot be used in the treatment of food products. All uses different from those 
permitted are to be considered improper and are strictly forbidden. SIEMENS declines any 
responsibility for a use different from that for which the machine was designed for. 
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SIEMENS - GT 2000 BSX 

2.5. GENERAL SAFETY INSTRUCTIONS 

At the moment of using the machine, we recommend that the legal regulations in operation 
in the country in which the machine is installed are strictly followed. It is the responsibility 
of the proprietor to maintain and use the machine and components supplied by SIEMENS 
in a manner compatible with the laws for health and safety of the operator. 

Attention : The safety must be considered as a basic component for the functioning of the 
machine for all phases of its life. Adopting appropriate measures of safety and use prevents 
the risk of incidents and damage to operators. 
Here is a list of basic safety indications: 

For safety means it is advisable to adopt a program of training of personnel and a 

program of ordinary and extraordinary maintenance. The personnel proposed should 
be advised of the location and the functioning of the devices for safety and emergencies. 
The machine can only be used after controlling that all the safety devices are in position 
and are securely fixed. 
In the event of inspection, maintenance and installation, be sure that the motors have 
been stopped by the control panel and its restart is blocked. The operator can only be 
restarted after the guards and safety devices are in place. 
The voltage of the electrical motor can cause risk to personnel, and can cause permanent 
damage. We recommend to use only qualified personnel for the installation, operation 
and maintenance. 
Install the machine in an ambient with an ideal lighting. 
Do not overload the machine or use it for different uses from which it was designed. 
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3. STORAGE 

SIEMENS - GT 2000 BSX 

In the event that the GT is not immediately installed, it is necessary to. 

Store in a closed location, protected from bad weather conditions. The minimum 
temperature should not be less than 40°F and the relative humidity should be less than 
70 %. Low temperature can damage the rolls covering. 
Avoid the direct exposition to sunlight especially for the rolls covering. 
The electric motor has to be protected with particular care regarding the formation of 
condensation. In particular every 3 -4 months, dismantle the motor cover up and turn 
manually the fan for at least 20 turns. When finished close and put the protection covers 
in place. 
The motor reducer should be kept filled with lubricant as is usually supplied. In any 
case, we recommend that verification of the level and the filling up if required. 
The cushions, located in the roll support have to the greased and rotated at least one time 
per month to avoid any possibility of the accumulation of condensation that could 
compromise the efficiency. 
We recommend particular attention to the conservation of the accessories sent 
separately and listed in the expedition documents. 
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SIEMENS - GT 2000 BSX 

4. PROCESS DESCRIPTION 
GT is a gravity table for biological and primary sludge thickening. It works according to 
the principle of continuous mechanical filtration. The dewatering process takes place 
exclusively for gravity. 

Polyelectrolyte 
solution 

Dilueted 
sludge 

Direction of belt movement 

Plows 

111111111 

Filtrate Washing 
water 

Cake 

figure 2 Description of the process 
The filtration of the biological sludge is performed after conditioning the material to be 
thickened with agglomerative substances (e.g. polyelectrolyte). The special configuration 
of the sludge inlet box allows a uniform distribution of the sludge on the belt. During the 
movement of the belt along the gravity zone, the liquid separated from the sludge particles 
passes through the polyester filtering belt, while the solids thicken at the end of the gravity 
zone. The drainage of the liquid is improved by the action of the plows and of the sludge 
levelling plate. The thickening plows allow sludge opening, so that water can drain without 
stagnation on sludge surface. 
The sludge levelling plate makes easier the drainage of water in the final part of the gravity 
zone, just before the discharge of the cake. By regulating the levelling plate an increase of 
the cake dryness can be obtained. 
The cake of thickened sludge is removed by the doctor blade, that is in contact with the belt 
surface. The sludge discharge box, connected to the side skirts, prevents any lateral loss 
of the cake. The liquid passing through the belt falls into the collecting tray. Bars of HDPE 
material placed under the belt avoid the adhesion of liquid to the belt due to viscosity, 
breaking the superficial tension. The side skirts prevent the material from running out of 
the belt. 
Before returning to the gravity zone, the belt is cleaned by means of the nozzles contained 
in the washing box. The nozzles spray pressured water on the belt surface removing the 
solid particles. The washing box is placed in the descending part of the belt. A rotating 
brush removes the particles which can clog the nozzles. 
The parameters which affect the Gravity performance are: 

the inlet sludge concentration 
the sludge flow 
the polyelectrolyte dosing 
the belt speed. 

The sludge concentration affects both the cake dryness and the sludge flow that the 
machine car treat. As the sludge flow increases, the cake dryness tends to decrease. A 
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SIEMENS - GT 2000 BSX 

suitable polyelectrolyte dosing in necessary to maintain the performance of the machine. 
This parameter is related to the sludge quality (TS concentration, VS concentration). The 
belt speed has a clear influence on the sludge flow and the cake dryness. Increasing the 
speed reduces the time the sludge is kept on the filtering surface. In these conditions the 
cake dryness tends to decrease while, on the contrary, the sludge flow tends to increase. 

Applications 

The GT is used to thicken diluted biological or primary sludge from wastewater treatment 
plants. Any other use is considered incorrect. The main areas of use of the GT are listed 
below: 

sludge from municipal treatment plants 
sludge from paper industry wastewater treatment plants 

The GT is equipped with covers which ensure adequate protection from the moving parts. 

NOTE: safety covers cannot be removed when the machine is in operation. 
The GT is a standard machine, which is not designed to be installed in hazardous areas 
where gas or explosives atmosphere could be present. 

Page 8 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 2 - Section 11 - OM Manual

Q-Pulse Id TMS1350 Active 29/07/2015 Page 18 of 781



SIEMENS - GT 2000 BSX 

5. IDENTIFICATION OF THE BLOCKS 
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figure 3 Identification of the blocks 
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SIEMENS - GT 2000 BSX 

Pos. Description Pos. Description 

1 Belt 13 Drive roll 
2 Sludge retention tank 14 Doctor blade 
3 Sludge discharge box 15 Pneumatic control devices 
4 Gravity zone 16 Belt overtravel sensor (limit switch) 
5 Frame 17 Safety stop limit switches 
6 Collecting tray 18 Gravity zone skirts 
7 Tensioning roll 19 Sludge leveller 
8 Belts tensioning device 20 Chicane 
9 Belt washing box 21 Belt tracking roll 
10 Sensor paddle 22 Belt spray pipe 
11 Belt tracking device 
12 Belt Drive 

This machine consists of: 

Belt (1) 

The belt is made of plastic fabric. The filtering capacity varies depending on the type of 
product to be treated. 
Sludge retention tank (2) 

The inlet box, made of stainless steel, consists of a chamber that provides turbulence so that 
the polyelectrolyte can react with the sludge. 
Sludge discharge box (3) 

This box, located at the end of the gravity zone, avoids sludge splashing when the sludge 
is discharge on the receiving system. 
Gravity zone (4) 

The dehydration of the product takes place using only the force of gravity; most 
interparticle liquids drain through the belts. The pressure forces in this area are around a 
few milli p.s.i. The belt winds around 3 parallel rolls: a belt tracking roll (21), a drive roll 
(13) and a tensioning roll (7). The drive roll and the tensioning roll form an horizontal table 
(gravity zone). Under the belt, in the gravity zone, HDPE bars are placed in order to 
facilitate the liquid drainage. The rolls consist of very thick seamless pipes and rotate on 
self aligning bearings. All the rolls are coated with BUNA rubber. The housing of the roll 
bearings are made of cast iron. 
Frame (5) 

The frame is realized with UPN beams connected by crossbars. The particular design of 
the frame allows minimum stress and deflection that is necessary to guarantee high 
performances. In the standard version the frame is protected through hot dip galvanizing. 

Collecting tray (6) 

This is made of stainless steel and bolted to the frame for collecting the filtrate coming from 
the sludge thickening and they convey it to the drains. 
Belts tensioning device (8) 

The GT is provided with a belt tensioning device. This device supplies the necessary force 
to maintain the belt in tension. 
Belt washing box (9) 

The washing box consist of two stainless steel halves boxes, equipped with a spray pipe 
(22) provided with spray nozzles and with an internal cleaning brush externally operated 
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SIEMENS - GT 2000 BSX 

through an handwheel. The spray pipe, supplied by pressured water, removes the solids 
that pass through the belt. The connection to the hydraulic supply system should be carried 
out through a hose that can be supplied under request. 

Belts tracking device (11) 

This is a pneumatically supplied device that maintain the belt in a centered position in 
respect to the rolls center line. If the belt deviates from a central position, a sensor paddle 
(10) activates the tracking roll bringing the belt back into the correct working position. 

Drive (12) 

This is made of an electrical motor and a gearbox. The speed variation is obtained through 
an inverter (VFD, not included in the standard supply) and therefore possible only when 
the machine is in operation. 

Doctor blades (14) 

The doctor blade remove the sludge from the belt in correspondence to the drive roll (13). 
A system of counterweights provides the necessary loads to the blade to scrape the roll. 
Beside this device another is provided for cleaning the tensioning roll (7). 

Pneumatic control (15) 

Installed on board and includes all the instruments necessary to control and provide the 
pneumatic energy necessary to operate the belt tracking device. 

Belt over travel proximity switches (16) 

These switches stop the machine in case the belt slips sideways beyond a safety value 
factory adjusted. 

Safety stop limit switches (17) 

These safety limit switches can be manually activated pulling the wire located on each side 
so that the machine can be stopped in case of emergency. 

ATTENTION: the electrical control panel of the GT (not supply by SIEMENS) must 
be equipped with a local reset push button to be activated in case of the intervention 
of these switches. 

Sludge leveller (19) and skirts (18) 

The sludge leveller is made of bent St.St. sheet assembled transversally to the belt, at the 
end of the gravity zone. The side skirts (18) are made of bent St.St. sheet and are equipped 
with anti wear synthetic seals. 

Chicane (20) 

These are made of elements called `plows' that gently remove the sludge, scraping the belt 
in gravity zone, to enhance the solid - liquid separation increasing the efficiency of the 
drain. 
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SIEMENS - GT 2000 BSX 

6. SAFETY DEVICES 

figure 4 Safety devices 

POS. DESCRIPTION QUANTITY 

1 

2 
Belt overtravel sensors 
Safety stop switches 

2 
2 

The GT fits the following safety devices. 

Belt overtravel sensor (1) 

The GT fits two switches, one an each belt side. These switches `dry contact type' are 
mounted on brackets and are activated by a stainless arm. This arm is pushed by the belt 
when it slips sideway. 

Safety limit switches (2) 

These switches or E -stop, wire operated type, are fixed on the GT frame. These switches 
must be interlocked to the GT control panel so that the machine is stopped when the wire 
is pulled. 
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7. TECHNICAL DATA 
Weight of the machine (empty) : 2500 kg 

Weight of the machine (working) : 3200 kg 

Dimensions (L, H, W) : 4700x1300x3130 
Belt dimensions (LxW) : 2100x9080 mm 

Belt speed : 5.3 -20 m /min (20 -75 Hz by VFD) 
Water pressure for belt washing : 6 bar 
Water consumption for belt washing : 8.7 m3 /h 
Air pressure : 6 bar 
Air consumption : 5 Nm3 /h 
Belt motor power :2.2 kW 

Power supply : 415V 50Hz 3 phase 
Noise level : < 85 dB(A) 

7.1. ENVIRONMENT FOR THE INSTALLATION OF THE MACHINE 

The GT is designed and constructed to be installed in a normal environment. We 
recommend that the machine is not used in areas or environments considered dangerous 
for the presence of gas or explosive power or corrosive substances. In the case that the 
machine has to be installed in dangerous environments, consider that the motors, electrical 
supply, etc. are not constructed to be installed and operated in these conditions. In these 
circumstances we recommend that, to avoid any inconvenient, you consult directly to 
SIEMENS. In the event that GT is not immediately installed: 

1) Store in a closed location, protected from bad weather conditions. The minimum 
temperature should not be less than 40° F and the relative humidity should be less than 
70 %. Low temperature can damage the rolls covering. 

2) Avoid the direct exposition to sunlight especially for the rolls covering. 
3) The electric motor has to be protected with particular care regarding the formation 

of condensation. In particular every 3 -4 months, dismantle the motor cover and turn 
manually the fan for at least 20 turns. When finished close and put the protection 
covers in place. 

4) The gearbox should be kept filled with lubricant as is usually supplied. In any case, 
we recommend that verification of the level and the filling up if required. 

5) The bearings, located in the roll housing have to the greased and rotated at least one 
time per month to avoid any possibility of the accumulation of condensation that 
could compromise the efficiency. 

6) We recommend particular attention to the conservation of the accessories sent 
separately and listed in the expedition documents. 
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8. HANDLING AND TRANSPORT 
In the phase of handling, the GT has to be lifted with cables or chains, using a crane in order 
to render the operation secure for the operators and for the structural integrity of the 
machine. For the lifting an adjustable four points hooking should be used. From the motor 
side shorten the chain to ensure that the machine is lifted perfectly horizontally. 

The correct machine hooking is depicted in figure 5. The lifting cables or chains must 
be hooked to the lugs welded on the upper part of the machine, at the for corners. 

The position of the lugs is shown in figure 5. It is necessary to verify the compatibility of 
the weight of the machine and the maximum load that can be lifted by the crane. 

For a safety transport in addition verify that the load does not exceed the maximum value 
that is recommended for the means of transport that you wish to use. The machine should 
be positioned on the platform of the means of transport, at an equal distance from the sides 
and should be fixed with steel cables to ensure the necessary stability during transport. 

The lifting must be carried out using a crane, or a means of lifting fitted with a mobile arm 
of a homologated type. SIEMENS disclaim any responsibility for damage to people or the 
machine due to the use of lifting equipment of any other type. 
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ATTENTION: as a function of the weight reported adopt the means of lifting most suitable 
in order to allow the maximum safety for the personnel involved. Before starting the 
operation, make sure that the personnel involved are competent. 

figure 5 Handling 
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9. ASSEMBLY AND INSTALLATION 
The preparation of the foundation plate to bear the GT are not included in the SIEMENS 
supply and must be provided by the user and must be completed before the delivery of the 
machine. 
The user is responsible for the preparation of the foundation pad, the electrical 
connections and the planning of the space necessary for operation and maintenance 
of the machine. 

9.1. CHOICE OF THE LOCATION WHERE THE MACHINE IS INSTALLED 

The machine should be installed in a room sufficiently large to allow the operation of 
maintenance and cleaning in a safety manner. Allow at least a distance of 1m on all sides 
of the machine plus the room necessary for belt replacement. In the event that other 
machines are installed in the area, locate the GT in such a manner to eliminate possible 
interference. 

9.2. POSITIONING 

The GT requires a fixed positioning by anchoring to the foundation. The following are 
required; a concrete pad or equivalent depending on the dimensions shown on the drawing 
of the foundation supplied within. The handling of the GT for the positioning on the 
foundation should be carried out using a mobile or fixed crane depending on the access to 
the area. The choice of crane should be based on the dimensions and weight indicated in 
the drawing with technical data included within. We recommend the use a lifting 
equipment with a loading capacity (at full arm) at least 20% greater then the GT. The 
lifting, using cables or chains, must be carried out using exclusively the lugs provided as 
shown in the figure. Adjust the length of the cables or chains to maintain the load centered 
and to avoid dangerous unbalancements. In the event that a crane is not available, or that 
the dimension of the area does not allow the use of a crane, the GT can be moved along a 
flat surface using trolleys or sliding rollers. If this solution is adopted do not pull or push 
the GT using force applied on a foot or sustaining column. Apply pushing or pulling force 
using the lifting lugs or distribute the force on the frame of the means of wood table. 

ATTENTION: After positioning the GT on the relevant foundation plate and before fixing 
the baseplates it is necessary to verify the levels of the GT and of the inlet box. This control 
must be carried out using a spirit level with a grade of precision of 0.004 inch /foot. The 
bubble level should be positioned at the summit of the tensioning roll (fig S pos 1) or on the 
drive roller (fig 5 pos 3) and on the frame (fig 5 pos 2). The maximum value of dislevel 
acceptable is 1 notch per foot of the total length considered. If necessary use shims. Do the 
same for the inlet box. 
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To fix to the GT legs, as suggested in the figure here below, one use anchor bolt O.D.16 mm. 

GT supporting leg 

Anchor bolts 
figure 6 Baseplate fixing 

The foundation should be made according to the foundation drawing 60126106a. (see 
index) 
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With reference to the enclosed figure, the GT is supplied with the following connections: 

Pos Description Q.ty Type Needs 

1 Product inlet 1 Flange 150 NB PN10 

2 Compressed air inlet supply 1 1/4" GAS Female 5 Nm3 /h 

3 Belts wash water inlet 1 2" GAS male 8,7 m3 /h 

4 Belts wash water outlet 2 PIPE 75 O.D. - 

5 Electric motor 1 Cable gland 

6 Filtrate discharge 2 PIPE 160 O.D. - 

7 Discharge produced cake 1 

8 Wash water pipe outlet 1 PIPE 50 O.D. 

9 Auxiliary terminal box 1 Cable gland - 

10 Sludge tank drain outlet 1 PIPE 50 O.D. 

See figure 7. 

Before proceeding with the connections it is necessary to verify that: 

the pipes have suitable diameter and thickness; 
the conveyor placed after the GT are able to remove all the cake; 
the ducting pipes are equipped with adequate devices for the interception and 
sectioning for the operations of maintenance and washing; 
the washing water flow has the capacity and pressure required; 
the water for belt washing is effectively "clean "; 

Further instructions can be found in the following section "CONNECTIONS AND 
REGULATIONS ". 
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figure 7 Summary of the connections 
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11. CONNECTIONS AND REGULATION 

11.1. ELECTRICAL CONNECTIONS 

The connections should be carried out following the attached electrical diagram. Before 
proceeding it is necessary to perform the following controls: 

The section of the cables should be adequate for the installed power. 
The GT must be earthed. 
The three -phase voltage is correct. 
The voltage and frequency of the power available are in accordance with the data on the 
plate of the electrical motors. 
The main control circuit is fitted with adequate protection devices and they are 
functioning efficiently. 

CONNECTIONS TO THE TERMINAL BOARD 
All the electrical devices on board mounted, except for the motor, are wired to a single 
junction box (terminal board). The cables from the control panel should be connected to 
the above mentioned terminal board. The minimum cross - section recommended for the 
cables is AWG 16. 

CONNECTION OF THE BELT MOTOR 
The power cables of the electrical motors should be connected to the relevant junction 
boxes of the motor. The dimension of the cables should be based on the nominal currents 
of the motor and on the distances from the control panel. 

EARTHING 
The earthing of the machine should be carried out on the basement or the frame using the 
special screws shown on the relative plate. The choice of the conductor must respect the 
laws and regulations of the country where the machine in installed. 

Proceed with the connections. The electrical motors must be directly connected. Before 
starting up the machine it is necessary to: 

verify the action of the security devices by manual activating when the machine is 
stopped. 
verify the correct direction of rotation of the electrical motors, using power impulses, 
as in the sense indicated by the adhesive arrows. 

WARNING: Pay particular attention to the presence of foreign bodies before starting up 
the GT. 

verify the functioning of the GT with respect to the logic or the sequence of the plant 
to which it belongs. 

11.2. PNEUMATIC CONNECTIONS AND REGULATION 

These should be realized on the pneumatic panel installed at the side of the machine. Before 
proceeding verify the following: 

the source of compressed air must guarantee a minimum flow of clean air of 8 Nm3 /h. 
at a minimum pressure of 6 bar. 
the production system for the compressed air should be fitted with an oil separator and 
an anti -condensation filter with automatic discharge. 
the existence of a pressure gauge, on the supply line, to allow the control of the value 
supplied. 
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Next continue with the connection: 
Connect the line to the pos. 1. We recommend a 10 /8mm hose with single head 
junctions. 
Verify the oil level in the lubricator (3). If necessary top up with PARKER oil, for 
pneumatic components or an equivalent. The quantity of oil (drops per minute) can be 
regulated during operation by adjusting the screw (3) accordingly. The number of drops 
can be checked through the sight -glass. The oil level in the fag lubricator should not 
exceed the relevant mark and should be replenished before the minimum level is reached. 
Lift and rotate clockwise the knob for regulating the pressure (4). Set the working 
pressure on the belts tracking device at 3 BAR. 
The pressure switch (5) is factory set at 2.5 BAR. To provide an alarm in case of pressure 
drop. 

AIR INLET 

II uuu ,-.,.,. : 
m./1ma u »__,:_:'" u1iÖil 

I 

I 

TO THE BELT 

TRACKING DEVICE 

figure 8 Pneumatic connections 
11.3. REGULATION OF THE BELT DRIVE 

BELT DRIVE 
As previously explained, the belt drive consists of an electrical motor (1) and an oil filled 
gearbox (2). Usually the gearbox are supplied filled with oil. Anyhow, before starting, we 
recommend to verify the level. See the maintenance chapter. The speed adjustment is 
possible only through a VFD (VFD not included in the standard supply). The expected 
speed range varies from 5.3 (20 Hz) to 20 (75 Hz) m /min. We recommend the installation 
of an inverter with a nominal power greater than power indicated on the nameplates of the 
motor. The drive is connected to the drive roll. 

WARNING: The starting up of the belt drive is allowed only after the belt tensioning. 

Since the electric motor is not equipped with an independent cooling fan do not operate the 
machine below the specified minimum speed. 
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figure 9 Belt drive 
The use and maintenance instructions of the drive are contained in appendix. 

11.4. HYDRAULIC CONNECTIONS 

BELT SPRAY PIPE 
The machine is supplied with hose for washing the belt complete with threaded joints 2" 
BSP male. Plan the ducting piping considering the following data: 

Washing water flow: 8.7 m3 /h 
Washing water pressure: 6 BAR 

We recommend to install, on the supply line, a pressure gauge to control the supply pressure 
and an intercept valve. The inlet is made of an hose to allow the adjustment of the washing 
box position which has to be centered with respect to the belt. 

DISCHARGE PIPES FOR BELT CLEANING WATER 

Control that: 
the diameter of the pipe is equal to 75 mm. 

then: 
connect the discharge pipe using a hose; 
connect the discharge to a collecting system. 

After the connection and adjustment, start the water flow into the spray pipe and activate 
the machine for about half an hour. In the mean time it is recommended that the water is 
left flowing in the sludge pipeline to clean the whole system. 

In addition control that: 
the pipes have a suitable diameter; 
the conveyor below the machine are able to remove completely the cake produced. 

Then: 

Pipe for feeding sludge into the inlet tank (not supplied): We recommend to place the 
pipe with a slight inclination (1 -2 %) from horizontal in the sense of transport and fit 
a discharge valve at the lowest points. To clean the tube it is necessary to fit a joint on 
the side of the sludge pump, after the intercept /inlet valve for the product to be treated. 
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The cleaning of the pump and of the pipes starts after the valve that intercepts the 
product has been closed and clean water has entered into the tube. Then open the 
discharge stop valves placed on the lowest side of the tube to empty it. 
Pipes for flocculation (not supplied); The flocculant must be added before entering the 
inlet tank. The type of flocculant, depends on the type of sludge to treat. 
Cake discharge: It is necessary to provide a conveyor for the dehydrated material. 
Filtrate discharge: The filtrate is collected in the trays located under the machine and 
is discharged through the drainage tube located on both sides. 

11.5. BELT TENSIONING 

The tension of the belt is achieved by a couple of stainless steel racks partially housed in 
sliding guides. Each rack is manually adjustable through a tie rod to provide the axial trust 
to the tensioning roll. 

Before starting up the machine the belt must be tensioned as per the following instructions: 

loose the nut A 
tight the nut B so that the rack C push out the tensioning roller. 
repeat the same regulations an the apposite rack so that the belt is tensioned. 

WARNING: take care that the distance "x" are equal on both sides to ensure that the 
tension roller is parallel to others. 

X RIG -T =LEFT 

figure 10 

11.6. ADJUSTMENT OF BELTS CENTERING DEVICE 

Working principle 
The pneumatically activated system includes a sensor paddle (1) with a distributor or a 3 

way pneumatic valve (2) that checks the position of the belt (3) feeding the pneumatic 
cylinder (4) that, in its turn, moves the centering roll (5) in such a way to maintain the 
position of the tracked belt according to the position of "zero" or "neutral" of the pneumatic 
valve itself (2). 
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figure 11 Working principle 

How to verify the correct installation. 
When the paddle of the valve touches the belt and has an inclination of 22, both the cylinder 
chambers are supplied with the same pressure. To correct or adjust this inclination it is 
necessary to slide the driving bars (6). 
ATTENTION: in this position, called "zero" or "neutral" position, the pneumatic 
cylinder (4) must be stationary (not fed). 

figure 12 Correct installation, 
Start -up and checks 

Carry out the following checks before undertaking the starting up: 

the oil in the lubricator situated in the pneumatic cabinet is at the maximum level. 
the belts centering reducer is adjusted in such a way that the corresponding pressure 
gauge indicates 3 BAR. 
the pneumatic connections between the paddle distributor or tester and the cylinders 
are correct as shown in the figure. 

figure 13 Starting up and checks 

Verify the functioning of the slide as follows: by moving the paddle away from the belt the 
slide goes in one direction (until it reaches the end of stroke) and also by pushing the paddle 
towards the belt this occurs but with a slide shift in the opposite direction. The slide 
movement must take place when a side -shifting of the belt that causes a paddle inclination 
of 5 is simulated. To verify whether the pneumatic connections are correct: 
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figure 14 System behavior 

Assuming that the belt slides from left to right and that the sensor paddle and the pneumatic 
slide are assembled on the same side of the BPF (FS side), pushing the paddle towards the 
belt the end of the centering roll supported by the pneumatic slide must move towards the 
left. Obviously the observation point must be from the FS side. The three figures show the 
system behavior in the three possible positions which are respectively: belt shifting 
towards the right, centered position of non - intervention and belt shifting towards the left. 
If the results of the system are the opposite then the position of the incoming pipes on the 
pneumatic cylinder must be inverted. 

the belts must be properly wet with water 
the motor rolls must be moving dragging the corresponding belts. 

If the two belts do not move perfectly overlapping and at the center of the motor rolls 
(leaving uncovered equal surfaces of rubber on the two ends of the rolls) it is necessary to 
undertake the following steps: 

loosen the clamping screws of the supporting bars (6) of the pneumatic valve (2) 

slide the valve (2) towards the part where we want to move the belt forwards or 
backwards. 

The width of the forwards or backwards shift must be EQUAL to the one required by the 
belt to move to the optimal position. The belts are perfectly centered. Once the belts are 
centered the guide of the centering roll must stop in the central position. 

11.7. ADJUSTMENT OF DOCTOR BLADES 

Verify that: 
The doctor blades are aligned with the belts surface and subjected to an uniform pressure. 

figure 15 Doctor blades positioning 
To adjust the alignment it is necessary: 

Loosen the screws (3) that block the blade. 
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Manually push the blade- carrier so that the doctor blade (1) lies uniformly on the belt. 
Tighten the screws (3). 

To adjust the pressure or working load: 

Loosen the grains (2) so that the counterweights can run freely. 
Position them in the direction to increase or decrease of the lever arm depending on 
whether you wish to increase or reduce the pressure exerted on the blade. 
Tighten the grains (2). 

We advise you to maintain the counterweights in a centered position with respect to the 
supporting arms. 

WARNING: do not overload the blades to avoid short lifetime and belt seam damage. 

DOCTOR BLADE FOR TENSIONING ROLL 

Beside these device another is provided for cleaning the tensioning roll. To adjust the 
alignment it is necessary: 

Loosen the screws (6) that hold the blade. 
Manually push the blade so that the doctor blade (5) lies uniformly on the roll. 
Tighten the screws (6). 

11, 

figure 16 Doctor blades adjustment 
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11.8. CONNECTIONS AND ADJUSTMENT OF BELTS WASHING BOXES 

Preliminary verifications: 
The position of the extended belt must be perfectly centered, in the middle with respect 
to the seals (5) without touching metallic parts. 
The spraying water must be clean and must have a the required pressure and flow. 

The nozzles (2) are perpendicularly oriented towards the belt. 
The seals (5) are in the right place. 

Washing box adjustment: 
Loosen the clasping screws (6) on the bracket (7). 
Let the box itself run in height so that the seals (5) are perfectly centered compared to 
the belt. 
Tighten the screws (6). 

This operation is necessary when water leaks or overflows occur through the seals (5). 

Spray pipe position adjustment: 
Slightly open the clamps (9) loosening the screws (8). 
Rotate the pipe (4) so that the nozzles are perpendicular to the belt. 
Tighten the screws (8). 

Nozzles cleaning: 
The washing pipes supplied are provided with an internal brush (3) to clean the nozzles (2). 
The cleaning operation must be carried out during the washing phase. 

Turn counter clockwise the hand wheel (11), that controls the internal brush (3), to open 
the discharge valve (10) located inside the pipe until the handwheel stops. The removed 
particles are cleared out with the same water flow and are discharged to the water outlet, 
at the side of the handwheel. 
Turn clockwise the handwheel (11) until the inside valve (10) is closed and make sure 
that the reference notches (12) are aligned. 
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figure 17 Connection and regulation of the belts wash box 
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11.9. BELT INSTALLATION /REPLACEMENT 
Before assembling or replacing the belt, make sure to: 

Activate the procedure for washing the machine. 
When the clipper seam reaches the right position stop the GT by the safety switch. 
No foreign matter is present inside the machine 
The new belt are not damaged 
Discharge the air pressure from the bellows of the tensioning devices by operating on 
the discharge valve placed on the pneumatic control cabinet 

ATTENTION: The smooth part of the belt must be in contact with the product to treat. 
This side is marked with the sign a while the arrow indicates the running 
direction. Dimensions must correspond to the original ones. 

a) First Installation 
Lift the chicanes (1) using the handles provided. 
Lift the doctor blade (3). 
Disassemble the lower part (4) of the belt -cleaning box. 
Put the belt (5) on the tensioning roll (6) and let it slide so as to wind it up on the 
gravity zone (7) until it reaches the motor roll (8). 
Pull the opposite side so as to make it adhere first on roll 9, until it approaches the 
opposite side (8). 
Approach the edges and insert the junction metallic wire. Do not let the wire 
protrude freely or the wire could damage the doctor blades. 
Twist or sew it on the belt side. 

ATTENTION: Center the belt with respect to the centerline of the rolls. 

Assemble again the disassembled parts following the reverse way. 

b) Belt Replacement 

Follow the indications reported at the beginning of the paragraph. 
Stop the machine so that the belt junction is in correspondence to, for example, the 
motor rolls. 
Open the belt junction, who needs to be replaced, with a new belt, join one edge with 
a corresponding one. .Pay attention to the working side and to the sliding direction 
as previously mentioned in the attached instructions. 
Start the machine manually at the lowest speed while all the auxiliary devices must 
not be working. (sludge pump, washing water, etc.). 
Let it move until the old belt is completely deposited on the floor. Close the seam. 
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figure 18 Belt installations /replacement 

After belt replacement make sure that: 
The operator can release the emergency switch. 
The power supply from the control board is "ON ". 

The operator starts the GT in "MANUAL" by the relevant push button on the local 
control panel. 
Verify the correct movement of the belt and adjust if necessary according to the 
instruction in the use and maintenance manual. 
Allow the machine to start in automatic via the control board. 

ATTENTION: if the new belts stay not centered, it is necessary to check the rolls 
alignment. Each roll must be perfectly horizontal and perfectly parallel to the drive rolls. 
Using a tape measure, on both ending side of a couple of rolls, the difference must be less 
the 1 mm. Carry out the measurement for all rolls. To realign, loose the bolts of the 
bearing housings and properly adjust the position. 
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11.10. INSTALLING INSTRUCTIONS FOR SYNTHETIC FABRICS WITH 
CLIPPER SEAM 

1) Open the packaging carefully, removing all hooks fifing to the lid. Remove the fabric 
and unwrap the packing. 

2) Bring the seam of the fabric to be replaced against a roll and remove the closing wire 
from seam. 

3) Join new fabric and old fabric after having checked both running direction (see 
directional arrow) and CAKE SIDE printed on the fabric. 

4) Slowly run the machine, making sure that fabric is well spread. 
5) Insert steel pintle wire and then draw it out so as to let only the plastic pintle wire 

go inside the hooks. Cut off the plastic pintle wire letting approx 50 mm. jet out of 
each side. 

6) Double the wire ends backwards, with respect to the running direction, and then 
insert them in the rear hook. Gradually reach working tension by checking that the 
fabric is perfectly spread. 
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1 
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figure 19 
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12. START -UP AND TESTING 

12.1. PRELIMINARY CHECKS 

Checking tightness of nuts and bolts 

The machine bolts are fastened during assembly at the factory using a torque wrench. 
During transport and handling of the machine it is possible that some loosening of the nuts 
and bolts may occur. Before starting the machine it is necessary to make a preliminary 
check of the coupling of the nuts and bolts using a torque wrench. 

In order to simplify this operation it is advisable to check: 

Roller support bearings 
Gravity zone skirts and sludge inlet box 

Frame joints (base, columns and crossbeams) 

Bolt Tightness Check Table 

St. St. BOLTS 

RESISTANCE 
CLASS 

50 70 80 

SIZE TORQUE (Nm) TORQUE (Nm) TORQUE (NM) 

M 6x 1.00 3.5 7.3 10 
M 8x 1.25 8.5 18 24 
M 10x 1.50 17 36 48 
M 12x 1.75 29 62 82 
M 16x 2.00 71 152 203 
M 20x 2.50 137 293 391 
M 24x 3.00 234 502 670 

8G GALVANIZED BOLTS 

SIZE TORQUE (Nm) 

M10x1.5 50 
M 12x 1.75 87 
M 16x 2 210 
M 20x2.5 412 
M 24x 3 710 
M 27x 3 1040 
M 30x3.5 1400 

The values reported are valid for pressed, rolled and unlubricated bolts for a friction 
coefficient of 0.14. 
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The resistance class of each screw or bolt is stamped on the head. When replacing any of 
the machine bolts we recommend the use of anti -seizing grease such as NEVER -SEEZ or 
equivalent for which it is necessary to reduce the torque by 20% with respect to the values 
shown above. 

ATTENTION: for the support bearings it is necessary to use the values specified 
reduced by 20 %. 

Checks to be performed with the machine stationary 
After checking the belt tightness continue as explained below with the following 
operations (all operations to be performed with the machine stationary): 

1) Verify that the machine is perfectly level. 
2) Make certain that all the following connections are made: 

Sludge supply 
Polyelectrolyte supply 
Cleaning water supply 
Electrical power supply 
Compressed air supply 
Earth Connection 
Filtrate discharge system 
Dehydrated sludge discharge system 

3) Ensure that no tools or other objects have been left inside or on the machine. Manually 
check the belt tension. 

4) Manually operate the compressed air supply panel corresponding to the belt to ensure 
that the distributor and the belt tracking roller are functioning correctly: moving the 
paddle towards you should cause the piston to move in whilst pushing the paddle 
away from you should cause it to move out. 

5) Check that cleaning water supply is available. 
6) Check that the valves on the sludge and polyelectrolyte lines are in the open position. 

0 7) Purge the wash pipe line by running water through the system to drain. Rotate the 
spray pipe handwheel to avoid clogging up the nozzles. Allow to purge until the water 
leaving the system is clean and then return the spray pipe handwheel to its original 
position. 

Checks to be performed before loading the machine 

WARNING: The checks to be performed with the machine running must be carried out in 
complete safety for the operator and with extreme caution, paying particular attention to 
avoid contact with moving parts. 

The checks listed below are to be performed one by one by placing the selector switch 
relative to each single system in the "manual" position. 

1) Check that the transport system for the dehydrated sludge is working. 
2) Raise the doctor blades and verify the direction of rotation of the belt. This operation 

should be carried out for brief spells only to avoid unnecessary belt friction. 
3) With the machine running check the belt tracking by inspecting the sides of the doctor 

blades to see if the belt is centered with respect to the traction roller. 
4) Adjust the leveller, leaving a space of about 15 -20 mm between the belt and the 

leveller. 
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Checks to be performed in sequence 

This check consists of verifying that the starting sequence of the various systems is 
consistent with the operating logic of the control panel. 

The operating logic must, as a rule, be the following: 

1) Start -up of dehydrated sludge transport system 
2) Start -up of compressed air system 
3) Start -up of belt washing system 
4) Start -up of belt traction 
5) Start -up of sludge pump 
6) Start -up of polyelectrolyte pump 
Checks to be performed with the machine loaded 

Start to the sludge feed to the machine: 

1) Start -up the machine by switching on all systems according to the logical sequence 
of the control panel. 

2) Verify complete flocculation of the sludge and that it is distributed correctly and 
evenly on the belt in the gravity zone. 

3) Check the belt tracking in the presence of the sludge. If the belt are not centered 
proceed as set out in section `ADJUSTMENT OF BELTS TRACKING DEVICE'. 

WARNING: Given the type of material being treated, the use of personal protective gear 
(gloves, safety goggles and facemask) is recommended. These must conform to all local 
safety regulations and State laws applicable. 
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13. START -UP, OPERATION AND SHUT -DOWN 

13.1. COMMAND SYSTEMS 

With regard to the logic of the command system the recommendations laid out in section 
`STAR -UP AND TESTING' of this manual for the setting -up of the control devices are 
advised. 

13.2. SAFETY 

The GT has been designed and built to conform to the community regulations in force. All 
procedures related to installation, start -up, operation and maintenance must be performed 
under the responsibility of the user and in compliance with the regulations in operation 
regarding accident prevention, with the exception of specific exemptions otherwise 
defined in the purchase contract. 

The location, facilities connections and method of operation must be fully in compliance 
with the instructions provided in this manual. The GT is supplied with two emergency 
stops, one on each side, to shut off the machine. Each emergency stop can be operated 
manually by pulling on a metal cord which is suspended longitudinally along the side of 
the machine, as already described. 

13.3. ALARM SYSTEMS 

The machine is equipped with the following alarm systems: 

BELT TRACKING LIMIT SWITCHES 
The upper and lower belts are provided with limit switches which operate if a fault should 
occur in the belts tracking. In -fact side ways movement of the belts either too far to the right 
or left, activate the sensor element of the limit switch. The shut -off of the machine and all 
its component systems should be automatically triggered. 

EMERGENCY STOP SYSTEMS 

On both right and left side of the machine there is a device, operated by means of a stainless 
steel wire, which functions as an emergency stop. Each wire is connected to a pull- switch 
with a manual reset button. When the wire is pulled, the switch must shuts off the machine 
and its component systems. Operation is to be restarted from the control panel, after 
removing the cause of the stop. 

13.4. CHECKS BEFORE MACHINE START -UP 

Before starting up the machine check the following points: 

No extraneous objects are present in the machine, particularly between the belts or 
rollers. 
All safety guards are bolted to the machine. 
The air supply pressure is correct. 
The pressure gauge for the belt tracking system shows 3 bar. 
The sensor paddle of the belt tracking rotates freely and operates the tracking roller. 
The water supply pressure for the belt spray pipe is correct. 
The safety devices are unlocked. 
The belt are adequately wetted. 
The filtrate discharge pipes are perfectly connected. 
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The cake conveyor system is working. 
The running direction of the belt is correct. 
Before rotating the selector to the "ON" position, to start the product feed system, turn 
on the water supply to the belt wash system and run the machine for about half -an -hour. 
In the meantime it is advisable to pump water through the sludge piping in order to clean 
the whole line. 
The filtrate drainage pipes are perfectly connected to the collecting trays. 
The other systems up- and down - stream of the GT are working efficiently. 

After carrying out all these checks, start up the GT in accordance with the following 
sequence of operation already described. 

Some instruments could be not included in the scope of supply. Refer to the P.O. 
specifications. 

13.5. OPTIMIZATION OF OPERATIONS 

1) Regulate the belt speed to medium values. 
2) Regulate the feeding of the product to a quantity below the maximum capacity of the 

machine. 
3) Check that the filtrate drains through the belt. 
4) Check the sludge flocculation and polyelectrolyte dosing. 
Optimization of operations is obtained when: 

A) The product supplied to the machine is not discharged from the lateral seals. 
B) The product reaches the correct thickness in the gravity zone. 
C) No product is discharged in the filtrate. 
ATTENTION: The various characteristics of different types of sludge for dehydration do 
not always guarantee that all of the above conditions will be met. 
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14. TROUBLE SHOOTING 
If a fault should occur during the operation of the machine proceed according to the 
information supplied in the attached table. 

ATTENTION: Given that the procedures for fixing faults and malfunctions may require 
one to approach the machine, we recommend that the tightest safety measures be followed 
during the whole course of the operation. In particular: 
1) If a fault should occur, shut down the machine and all other systems connected to it 

before beginning the analysis of the problem. 
2) Before approaching the machine to carry out any checks make sure that you are 

wearing appropriate personal protection (gloves, mask, etc.). 
3) After eliminating the fault, replace all guards where they have been removed for any 

necessary examination. 
4) After checking that all guards are in position start the machine to verify that the 

corrective action has eliminated the fault. 
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PROBLEM CAUSE REMEDY 

A. Limit switch triggered Lack of compressed air in track- 
ing system 
Reduced tension on belt 

Check air supply and valves 
Check air supply and valves 
Check conditioning of the sludge 

B. Pressure switch triggered Reduced air pressure Check the air supply and ensure 
that there are no leaks in the sys- 
tem 

C. Outflow of sludge in gravity 
zone 

Lack of polyelectrolyte Increase flow -rate of polyelec- 
trolyte 

D. Poor drainage in gravity zone Poor flocculation 
Belts clogged 

See problem E 
See problem P 

E. Poor flocculation Too much or too little polyelectro- 
lyte 
Incorrect mixer speed 
Incorrect quantity of added water 

Check flow -rate of polyelectro- 
lyte 
Change speed of mixer 
Change quantity of water 

E Rollers become blocked Lack of correct lubrication 
Bearings worn 

Lubricate 
Replace bearings 

G. Belt slips on traction roller Belt tension too low 
Pressure zone overloaded 

Increase belt tension 
Reduce sludge inflow rate 

H. Cake sticks to belt Poor flocculation 
Doctor blades worn 
Belt speed too high 

See problem E 
Replace blades 
Reduce belt speed 

I. Doctor blades wear out rapidly Doctor blades misaligned 

Blade pressure on belt too high 

Realign doctor blades and ensure 
contact between blades and belt 
Reduce loading on doctor blades 

L. Drive overheats Lack of oil Top up oil 

M. Belt slides out continually Leak in air tubing 
Tracking system not working cor- 
rectly 
Sensitivity of tracking system 
inadequate 
Tracking system dirty 
Belt is stretched or is of non -uni- 
form length 

Replace air tubing 
See section on belt tracking 
Raise point of contact of belt 
using the appropriate paddle on 
the air distributor 
Clean rack and air system 
Regulate tracking system or 
replace belt 

N. Belts clogged Nozzles blocked up 
Water pressure too low 
Belt tension too high 
Poor flocculation 

Clean nozzles 
Check water supply pressure 
Reduce belt tension 
See problem E 

0. Belt wrinkled or folded Sludge poorly distributed See problem R 

P Sludge poorly distributed Sludge supply rate too low Increase inflow rate of sludge and 
polyelectrolyte 
Regulate height of sludge leveller 
at the end of the gravity zone 

Q. Motor overload switch cuts in Motor not connected correctly 
Motor overloaded 
Ingress of water into motor 

Check electrical connections 
Reduce belt speed 
Dismantle motor, clean and check 
connections 
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Only water is to be used for cleaning the machine. Use of detergents or solvent is not 
recommended as they may damage the various parts of the machine. The use of steam 
cleaning at 100° C for plastic parts is not recommended. Cleaning of the machine must be 
performed as follows: 

1) CLEANING OF THE MACHINE DURING OPERATION 
Cleaning of the machine during operation is allowed only for the upper section of the 
machine. Clean the belts, skirts and all other accessible parts with a jet of water. If hot water 
is used its maximum temperature must be 50 ° C. 

2) CLEANING OF THE MACHINE WHEN SHUT DOWN 

Shut down the machine then remove or open the guards. Continue by cleaning the rollers, 
doctor blades, washing boxes and all remaining parts. Once the machine is completely 
clean replace the guards, restart the machine (including the cleaning water system) and 
allow to run for several minutes to effect complete removal of sludge residues. 

WARNING: Given the type of material being treated, the use of personal protective means 
(gloves, safety goggles and facemask) is recommended. These must conform to all local 
safety regulations and State laws applicable. 

15.2. ORDINARY MAINTENANCE 

All operations are summarized in the attached table. Respect the recommended 
frequencies. Drawings and component references are contained in the spare parts section. 
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15.2.1 Lubrication and greasing 

BELT DRIVE GEARBOXES 

Oil must be checked every 3000 hours and the replacement must be performed every 
10.000 hours or at least once two years in case the machine is used only from time to time. 
The operations to change the oil both in the reducer and in the variator are the following 
ones: 

drip the oil by unscrewing the oil drain plug 
screw again the oil drain plug and remove the filling plug 
fill up slowly and check the oil plug level 
screw again the filling plug. 

Additional instruction are given in appendix. 

BEARINGS 
The roller bearings must be greased only when the GT is out of operation. Open the guards. 
Inject the grease, through the opening provided in the safety guards, by means the grease 
fitting. 

i 

Grease fitting 

figure 20 
z 

The grease frequency is every 200 hours or at least half -yearly. The recommended grease 
is CASTROL OPTIMOL OPTIPIT or equiv., with an oil viscosity of 1300 cSt. The bearing 
grease must be completely replaced every 20,000 hours opening the relevant housing. 
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BELT TENSIONING 
Every 50 hours and always after machine washing, manually apply with a brush, the same 
grease used for the bearings on the tensioning rack, where indicated by the arrows. 

rar 
0 

figure 21 

WARNING: a correct lubrication allow low friction for better belts tensioning and 
preserve the bar from corrosion. A lack of lubrication can reduce the tensioning capability 
and compromise the bar smoothness. 

WARNING: Do not dispose of used oil into the environment; for disposal adhere strictly 
to the appropriate regulations in force in the country in which the machine is installed. 

15.3. SPECIAL MAINTENANCE 

15.3.1 Replacement of doctor blades 

The main reason for poor separation of cake from the belt is due to worn doctor blades. 
Replacement of doctor blades is done by removing broken blades from the bracket and 
replacing it wit a new one. It is important to mount the doctor blades parallel to the doctor 
bar. After mounting the doctor blade, the counter weight must be adjusted again (see 
adjustment of doctor blades). 

15.3.2 Replacement of bearings 

As with most bearings, damage occurs primarily due to the lack of lubrication. 
Conscientious adherence to the lubrication instructions will minimize maintenance 
requirements and optimize machine performance. 

15.3.3 Replacement of seals 

The seals of the belt press are easily changed. All seals use a slide in type holder, simply 
pull the old seal out. Place a small amount of lubricant or light grease on the `FAT' side of 
the new seal and slide in into place. 

15.3.4 Replacement of rolls 

First clean the GT and clear a space on one side of the machine equal to the roller length. 
An overhead crane or other lifting device will be required for this operation. 
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Remove the belt, roll them up and set aside 

Lay 2 appropriate size boards or padded steel braces below the roll across the lower 
frame (high pressure section only) 

Attach a nylon sling to one end of the roller and cinch up with the overhead hoist until 
the slack is gone 

Remove the bolts from the bearing housing assembly to the mounting plate, sling side 
only 

Lower the roller down onto the braces 

Repeat operation for the other side of this roll 

The roll should be laying on the braces 

Attach the nylon sling around the roller and braces 

Lift slightly and using the hoist, pull the roller side ways out to the machine. 
NOTE: the roller may have to be lowered onto supports and the sling readjusted several 
times in order to keep the roller balanced as it is being removed 

The new roller is replaced in the reverse of the previous steps 

On roll such as the tensioning roll the removal is much simpler. There will not be any 
obstructions to keep from lifting the roll out of the GT frame. 

15.3.5 Common mechanical problems 

SLUDGE FEED PUMP FOULING. Positive displacement type sludge pumps are designed 
to handle a nominal amount of irregular solids found in sludge excluding items such as 
beverage cans, stones, twigs and bottle caps. This objects will foul ball check valves or 
severely wear pump stators or rotary lobes. Macerators can be used to reduce the size of 
these problems but may also produce sharp -edged pieces that could puncture press belts. 
These kinds of materials should be removed at the treatment plant headworks. Operators 
should examine the treatment plant's headworks to see what corrective measures can be 
taken to keep these materials from entering the plant. 

WASH WATER NOZZLE FOULING. This problem often can be found at plants that recycle 
effluent for wash water. Minute fibers and solids can block or totally plug the nozzle 
orifice. Even installations that use potable water for belt washing may experience this 
problem if the water is corrosive and attacks steel piping. Simple Wye trap strainers (set 
in parallel) offer an inexpensive initial solution. Perforated plate stainless steel strainer 
elements should always be used because these are much more durable than wire mesh 
elements. Perforation openings should compromise less than 5% of the nozzle orifice area. 
Strainers should be able to remove scale from internal pipe corrosion. If strainers alone 
cannot correct nozzle fouling problems, then a wash -water cartridge filtering system 
should be installed or potable water, if available. should be used for belt washing. If a 

switch is made to potable water, an appropriate back flow preventer should be installed 
upstream of the wash header according to applicable pumping codes. 

SHORT BELT LIFETIMES. Generally, the average run time for a GT should be about 3.000 
hours. In the quest for maximum cake dryness, however, operators frequently run belt filter 
presses at maximum belt tension. The woven belts must absorb this tension, which 
stretches belt fibers and may cause premature wear especially at belt seams. An alternate 
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strategy for maintaining dryness is to use reduced belt tension but a slower belt speed to 
produce the same time -pressure product. This remedy may require a reduction in feed rate 
which in turn reduces solids throughput to the press. Doctor blades also may cause 
premature belt wearing by being set too close to the belt. If proper scraping action requires 
the blade to rub against the belt surface, then a softer blade material should be installed that 
will wear in preference to the belt fabric. Belt fabric suppliers may offer some guidance 
in selecting a new blade material. 

15.3.6 Miscellaneous items 

Periodic leak inspections of pneumatic systems for overtravel adjustment are necessary. 
Air leaks can be conveniently detected with a solution of mild soap and water. Belt wear 
at the edges (fraying) indicates failure of the belt overtravel paddle adjuster which should 
then be immediately replaced. Spray wash headers should be checked daily to ensure that 
all nozzles are discharging properly. 

Check the rollers for wear and make sure that they are parallel. Contact the Technical 
Assistance Service of SIEMENS if a visit from our technical staff is desired. For other 
problems consult our technical staff from SIEMENS. 

15.4. INSPECTIONS 

Whenever the machine is operated continuously for 24 hours a day it is recommended that 
it be halted once a week to carry out the checks necessary for preventive maintenance. 
The assemblies which require periodic inspection are: 

Drive units 
Wash system assembly 

For the gearbox drive unit check the external cleanliness of the casing; dirt could impair 
cooling efficiency. In addition check the oil level and identify any possible leaks from 
either the reducer or variator if any. On an annual basis it is advisable to tighten up the 
gearbox fixing bolts. After turning off the motor wait for it to cool down before performing 
this operation. Correct operation of the belt wash system is fundamental to the efficiency 
of the process. It is important to check periodically that the pressurized water is sprayed 
from the nozzles without obstruction due to clogging of the nozzles themselves. To verify 
this, the operator should proceed as follows: 

Stop the sludge feed and belt drive. 
Start the belt wash system. 

Whilst performing this check the operator must wear gloves, safety glasses and a face 
mask. Once the wash system has been activated verify that the water is sprayed from the 
nozzles without impediment due to blockages. If problems are found it is necessary to clean 
the nozzles, rotating the brush spindle several times in order to remove extraneous material 
which may be the cause of the obstruction. 
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16. DEMOLITION, DECONTAMINATION AND SORTING 
OF MATERIALS 

When the time comes to dismantle the GT remember that it is composed of: 

machinery and structural framework in iron 
oil and greasy lubricants 
electric motors 
plastic materials 

If the dismantling is to be entrusted to a third party, ensure that it is a company authorized 
for the disposal of the above -mentioned substances. If the dismantling is to be carried out 
by the user it is important to sort the materials by type and then entrust the disposal to a 
company or companies with the relevant authority for this purpose. Disposal must be 
executed in full observance of the regulations in force in the company in which it is carried 
out. 

WARNING: If the remnants of the machine are abandoned in an area to which general 
access is not prohibited they constitute a serious danger the public. In such cases the entire 
responsibility lies with the owner of the machine. 
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17. RESIDUAL RISKS 
The user must be fully aware that the use of a GT, which is intended entirely for professional 
applications, results in exposure to residual dangers arising directly from the machine 
itself; dangers which cannot be eliminated or sufficiently reduced by design and against 
which protection is not, or at most not entirely, efficient. 

The GT is adequately fitted with guards, along the sides, to protect the operator from 
moving parts. It is stressed that under no circumstances must the guards supplied be 
removed whilst the machine is operating. It is repeated once again that, whilst carrying out 
cleaning procedures, the operator must wear personal protective clothing. The same 
precautions must be taken during assembly and dismantling. 

The operator must avoid every form of contact with the drive assembly when the machine 
is running and must perform all maintenance and lubrication only after switching off the 
motor and waiting for it to cool down. 

It is recommended that adequate space be provided around the machine to allow the 
operator to move freely and under conditions of safety, and that effective measures be taken 
to limit access of personnel to the outlet where the dehydrated cake is discharged and 
collected. 
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SIEMENS - GT 2000 BSX 

18. TRAINING OF PERSONNEL 
As already mentioned in the preface and in paragraph 1.1 this manual must be read 
carefully by all personnel before commencing any "hands on" experience with the 
machine. 

However, the manual cannot act in any way as a substitute for the training which the 
operator should have received previously on similar machinery or on this machine under 
the guidance of trained personnel. 

The operator must be a person of proven ability and aptitude and equipped with the 
necessary knowledge for the operation and normal maintenance of mechanical and 
electrical components. ' 

For the stages of assembly and maintenance procedures no particular recommendations are 
offered insofar as they are reserved for specialized personnel. 

In the choice of operator one must consider: 

A) Physical characteristics 
Sight and hearing 
Absence of effects of alcohol or drug abuse 

B) Psychological aspects 
Behavior under stress 

Mental stability 

Sense of responsibility 
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19. SPARE PARTS 

SIEMENS - GT 2000 BSX 

This section is integral part of the operation and maintenance handbook and list the spare 
parts we recommend to purchase and keep in stock to reduce the working availability of 
the machine. These spare parts are wear and tear components which require approx. 2 to 
8 weeks for their production, depending on the raw material availability. It is highly 
recommended to use only SIEMENS original spare parts, especially the belts, which are selected 
on the basis of specific working conditions. The use of original belts supplied by SIEMENS, or 
type approved by SIEMENS, enables the best performance and operation of the whole system 
along the time. 

PROCEDURE FOR THE SPARE PART REQUEST 

This section deals with the procedure for a proper identification and purchase of the spare 
parts. The given quantity are suggested for a convenient stock. We underline the 
importance to replace worn items with original spares parts. Pls refer to the enclosed 
drawings to identify the items listed in the following tables. The drawing position, the code 
and the relevant description are indispensable elements for the correct identification. We 
enclosed copy of the form for the purchase. Please fill it with the requested details to help 
us in the supply. The form lists the following: 

Type of the machine 
Serial number 
Number of the drawing which shows the requested part and its revision index 
Spare part position and code 
Description 
Quantity 

The type of the machine and the serial number can be easily found on the nameplate with 
the data of the machine itself. When filled with the requested details, the form can be sent 
either by mail or by fax to the following address; 

SIEMENS WATER TECHNOLOGIES S.P.A. 
Sernagiotto Products 

via Torino 114 - 27045 Casteggio (PV) - ITALY - 
phone # + +39- 0383806711 - fax # + +39- 038383782 

e -mail: sernagiotto.water @siemens.com 
web site: www.sernagiotto.it 
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SIEMENS - GT 2000 BSX 

MACHINE NAMEPLATE 

o 

SIEMENS 
o 

..TIRI ,C0.600Im l.... 
x.01GTTU WGAFT ,T 

: ....nlroT.T to. T. 

o 

This plate is fixed with rivets on the machine frame near the belt drive. 
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SIEMENS - GT 2000 BSX 

TYPE OF THE MACHINE 

SERIAL NUMBER 

N.of the dwg. Rev Pos Code Description Qty 
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SIEMENS WATER TECHNOLOGIES S.PA. 
SPARE PARTS LIST 

60407977 
A2 GT 2000 BSX CASCADE 

Revision : 

Date printed : 07.12.19 
Date written : 2007/12/19 
Page 1 

A 

DWG 

60304478 

Pos 

Rev. DWG Title 

Part No. Description Unit 
measure 

Installed Suggested 
quantity quantity 

B BRUSH DRIVE GROUP 

01 11434057 GASKET OR 4118 # 1,000 2,000 
10 60115116 BRUSH DRIVING SHAFT # 1,000 1,000 

60305609 B BREAST ROLL GROUP 

01 10411059 STOP RING C72 U3653 50E # 2,000 2,000 
02 10830072 BEARING 22210 CC # 2,000 2,000 
03 10860024 LOCKING CIRCLIP FRB 9.0190 P # 2,000 2,000 
04 10860052 COVER ASNA 512/610 # 2,000 2,000 
05 10860510 DOUBLE LIP SEAL TSN210G SKF # 1,000 2,000 
06 11800100 GREASE FITTING D1/8 # 2,000 2,000 
07 60121648 BEARING HOUSING SNL210 # 2,000 2,000 
09 11800101 GREASE RELIEF VALVE D1/8 GAS 1112000 DROPSA # 2,000 2,000 

60306364 D PNEUMATIC CONTROL VALVE WITH BRACKET 

04 60405580 PNEUMATIC CONTROL VALVE 99 1,000 2,000 
05 60209869 SENSOR PADDLE 1,000 2,000 

60307679 A DRIVE ROLL GROUP 

02 10830074 BEARING 22213 C . # 2,000 2,000 
04 60112220 PILLOW BLOCK WITH GR.FITTING # 2,000 2,000 
05 11431052 V -RING SEAL V- 75S # 2,000 2,000 
07 11800100 GREASE FITTING D1/8 # 2,000 2,000 
09 10860034 COVERASNA513 /611 # 1,000 1,000 
10 10860036 DOUBLE LIP SEAL TSNA 513G # 1,000 1,000 

60309137 B BELT TRACKING ROLL GROUP 

02 60121790 BEARING HOUSING SNL507 # 1,000 1,000 
03 10830126 BEARING 222 07 W33 /C # 1,000 1,000 
04 11431010 ROTARY SHAFT GASRING 45.60.7 # 1,000 1,000 
06 10860022 COVER ASNA 507/606 # 1,000 1,000 
07 10411083 LOCKING CIRCLIP C72 U3653 35E # 2,000 2,000 
09 11431031 SEAL V RING V-45S # 1,000 1,000 
10 60122959 WHEEL # 1,000 1,000 

60309947 B COLLAR AND GASKET FOR SPRAY PIPE 

01 60122763 COLLAR # 2,000 13,000 
02 60122764 GASKET # 1,000 13,000 

60310854 A BELT SPRAY PIPE 

09 60309947 COLLAR AND GASKET FOR SPRAY PIPE # 21,000 21,000 
10 14200066 NOZZLE TYPE GEQ1490 ST.ST.PNR # 21,000 10,000 
11 60207033 WASHING PIPE BRUSH # 1,000 1,000 

60311128 A BELT EMERGENCY GROUP 

5 38000211 LIMIT SWITCH D4B -1181 # 2,000 2,000 

60311132 A SAFETY STOP SWITCH ASSEMBLY 

06 19900142 STAINLESS STEEL WIRE PLASTIC COVERED MT 6,000 6,000 
09 52911011 SAFETY STOP LIMIT SWITCH LIFELINE LRS-4 -13044 MASTERGUARD # 1,000 1,000 

60312087 A X -FLOW TANK 

05 60127415 HORIZONTAL GASKET # 1,000 1,000 
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SIEMENS WATER TECHNOLOGIES S.PA. 
SPARE PARTS LIST 

60407977 
A2 GT 2000 BSX CASCADE 

DWG Rev. DWG Title 

Pos Part No. Description 

60312304 

60407054 

60407231 

60407233 

60407234 

60407235 

60407250 

60407251 

60407255 

60407256 

60407257 

Revision : A 

Date printed : 07.12.19 
Date written : 2007/12/19 
Page 2 

Unit Installed Suggested 
measure quantity quantity 

06 60127417 SEAL HOLDING PLATE # 1,000 1,000 

A BEARING HOUSING TYPICAL 

Only for reference 

A BELT WASHING BOX 

11 60214141 SEAL 
13 60123394 SIDE SEAL 

A TRACKING DEVICE 

01 12600249 CYLINDER 100 25 100 
02 12600345 PN HINGE POS.MP2 CODE 9301 0542.06 CYLIND.D100 
04 60123555 PIN MACHINED 
05 10860535 ROD ENDS UCHA -205 D25 FIL.F.3 /4 GAS SEALS TYPE B FYH 

# 4,000 4,000 
# 2,000 2,000 

# 1,000 1,000 
# 1,000 1,000 
# 1,000 1,000 
# 1,000 1,000 

A DRIVE ROLL DOCTOR BLADE 

02 60116252 ROBADUR DOCTOR BLADE MACHINING # 1,000 1,000 

A BELT WASHING BOX 

09 60111375 HOSE # 1,000 1,000 

A DRIVE 

01 15810501 REDUCERA503 NH50 1 81,5 P100 B8 BONF # 1,000 1,000 
02 15400420 ELECTRIC MOTOR ABB P4 B5 KW 2.2 100L IP56 # 1,000 1,000 

A BELT TENSIONER 

06_ 10880005 ANTIFRICTION BEARING MB60.60 D # 4,000 eV 
A TENSIONING ROLLER SCRAPER 

08 60116252 ROBADUR DOCTOR BLADE MACHINING # 1,000 1,000 

A ROLLS 

Only for reference 

A LIFTING CHICANES 

03 60124889 PLOW # 36,000 10,000 
09 14800026 SPHERICAL HANDLE PL. 40 M 10 # 4,000 4,000 

C PNEUMATIC SYSTEM 

02 12600436 FILTER 05 05F 16 BA 1(1/4 "GAS) PARKER # 1,000 1,000 
04 12600163 PRESSURE GAUGE MAN 10/401/8 # 1,000 2,000 
05 12850060 MALE L- FITTING MC 16.06.14 # 4,000 2,000 
06 14050016 PIPE RILSAN NA06 /B D6 X 4 MT 7,000 5,000 
10 12600424 PNEUMATIC REDUCER PARKER 05- 05R113AD1 (1/4 "GAS) # 1,000 000 
12 12600423 LUBRICATOR PARKER 05- 15L12NA1(1/4" GAS) # 1,000 
21 12600179 VALVE MV 24 0014 # 1,000 ,0 
22 12600502 PRESSURE SWITCH XMLA010 A2S11 ART.BT60417 # 1,000 1,000 

60407982 A GRAVITY ZONE SKIRTS 
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SIEMENS WATER TECHNOLOGIES S.P.A. 
SPARE PARTS LIST 

60407977 
A2 GT 2000 BSX CASCADE 

DWG 

Revision 

Date printed : 07.12.19 
Date written : 2007/12/19 
Page 3 

A 

Rev. DWG Title 

Pos Part No. Description Unit Installed Suggested 
measure quantity quantity 

05 60126097 SIDE SEAL # 2,000 2,000 
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SIEMENS - GT 2000 BSX 

APPENDIX A 

BELT DRIVE 

Electric motor ABB 
model: 2.2 kw 4P B5 415V/50/3 

Gearbox BONFIGLIOLI 
model: A503 NH50 i81,5 P100 B8 

Ref.spare parts section 
dwg 60407235 item 2 and 1 
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Low Voltage Motors 

Manual for Low Voltage Motors 

Installation, operation and 
maintenance manual GB 3 
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Example of the Declaration of Conformity en by ABB. 

A I! I! 
PUP 1P 
EC Declaration of Conformity 

The Manufacturer :- (Name and address of the manufacturer) 

hereby declares that 

The Products :- (Product identification) 

are in conformity with provisions of the following Council Directives : 

Low Voltage Directive 73/23/EEC (amended by 93/68/EEC), 

and, as components, with the essential requirements of the following : 

EMC Directive 89/336/EEC (amended by 92/31/EEC and 93/68/EEC), regarding the intrinsic 
characteristics to emission and immunity levels, 

and are in conformity with : 

EN 60 034 -1 

Additional Information :- 

By design, the machines, considered as components, comply with the essential requirements of 

Machinery Directive 98/37/EEC provided that the installation be correctly realised by the manufacturer 
of the machinery (for example : in compliance with our Installation Instructions and EN 60 204 "Electri- 
cal Equipment of Industrial Machines "). 

Certificate of Incorporation (Directive 98/37/EEC, Art 4.2 and Annex II, Sub B) : 

The machines above must not be put into service until the machinery into which they have 
been incorporated have been declared in conformity with the Machinery Directive. 

Year of CE marking : CE00. 

Signed by 

Title 

Date 

s nslations into other languages are available from ABB. 

GB-2 ABB / Low Voltage Motors / Manual 12 -2004 
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1. General 

NOTE! 
These instructions must be followed to ensure safe 
and proper installation, operation and maintenance of 
the motor. They should be brought to the attention of 
anyone who installs, operates or maintains this 
equipment. Ignoring the instruction may invalidate 
the warranty. 

1.1 Declaration of Conformity 
Declarations of Conformity with respect to the Low 
voltage Directive 73/23/EEC amended by Directive 
93/68 EEC are issued separately with individual 
machines. 
The Declaration of Conformity also satisfies the 
requirements of a Declaration of Incorporation with 
respect to the Machinery Directive 98/37/EEC, Art 4.2 
Annex II, sub B 

1.2 Validity 
The instructions are valid for the following ABB 
electrical machine types, in both motor and generator 
operation. 

series MT *, MBT *, MXMA, 
series M2A * /M3A *, M2B * /M3B *, M2C * /M3C *, 
M2F * /M3F *, M2L * /M3L *, M2M * /M3M *, M2Q *, 
M2R * /M3R *, M2V * /M3V* 

in frame sizes 56 - 450. 

There is a separate manual for e.g. Ex motors `Low 
voltage motors for hazardous areas: Installation, 
operation and maintenance Manual' (Low Voltage 
Motors /Manual for Ex- motors). 

Additional information is required for some machine 
types due to special application and /or design 
considerations. Additional information is available for 
the following motors: 

- roller table motors 
- water -cooled motors 
- open drip proof motors 
- smoke venting motors 
- brake motors 
- permanent magnet motors 

GB-4 

2. Installation 

2.1 Putting into service (starting) 

2.1.1 Reception check 
Immediately upon receipt check the machine for external 
damage and if found, inform the forwarding agent 
without delay. 

Check all rating plate data, especially voltage and 
winding connection (star or delta). The type of bearing is 

specified on the rating plate of all motors except the 
smallest frame sizes. 

Remove transport locking if employed.Turn shaft by 
hand to check free rotation. 

Do not exceed permissible loading values of bearings 
stated in the product catalogue. 

Motors equipped with roller bearings: Running the 
motor with no radial force applied to the shaft may 
damage the roller bearing. 

Motors equipped with angular contact bearing: 
Running the motor with no axial force applied in the right 
direction to the shaft may damage the angular contact 
bearing. 

Motors equipped with regreasing nipples: 
When starting the motor for the first time, or after long 
storage of the motor, apply the specified quantity of 
grease until grease is forced out of the grease outlet. 

For details see section "Manual lubrication" on page 9. 

2.1.2 Insulation resistance check 
Measure insulation resistance before commissioning 
and when winding dampness is suspected. 

Resistance, measured at 25 °C, shall exceed the 
reference value, i.e. 10 M ohm (measured with 500 V dc 
Megger) 

WARNING 
Windings should be discharged immediately after 
measurement to avoid risk of electric shock. 

Insulation resistance reference value is halved for each 
20 °C rise in ambient temperature. 

If the reference resistance value is not attained, the 
winding is too damp and must be oven dried. 
Oven temperature should be 90 °C for 12 -16 hours 
followed by 105 °C for 6 -8 hours. 

ABB / Low Voltage Motors / Manual 12 -2004 
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Drain hole plugs, if fitted, must be removed and closing 
valve, if fitted, must be opened during heating. 

Windings drenched in seawater normally need to be 
rewound. 

2.1.3 Direct -on -line or star /delta 
starting 

The terminal box on standard single speed machines 
normally contains 6 winding terminals and at least one 
earth terminal. 

Earthing must be carried out according to local 
regulations before the machine is connected to the 
supply voltage. 

The voltage and connection are stamped on the rating 
plate. 

Direct -on -line starting (DOL): 
Y or D winding connections may be used. 

e.g. 660 VY, 380 VD indicates Y- connection for 660 V 
and D- connection for 380 V. 

Star /Delta starting (Y /D): 
The supply voltage must be equal to the rated voltage 
of the machine in D- connection. 

Remove all connection links from the terminal block. 

For two- speed, single phase and special machines, 
supply connection must follow the instructions inside 
the terminal box. 

If direct -on -line starting lasts for more than 10 seconds 
or Y/D starting more than 30 seconds, consult ABB 
Sales Office or see the publication The Motor Guide' 
(also available on the internet on www.abb.com/ 
motors &drives). 

2.1.4 Terminals and direction of 
rotation 

Direction of rotation is clockwise when viewing the shaft 
face at the machine drive end, when the line phase 
sequence L1, L2, L3 is connected to the terminals as 
shown in the figure 1. 

To alter the direction of rotation, interchange the 
connection of any two line cables. 

If the machine has a uni -directional fan, ensure that the 
direction of rotation is according to the arrow marked on 
the machine. 

ABB / Low Voltage Motors / Manual 12 -2004 

2.2 Handling 

2.2.1 Storage 
The machine should always be stored indoors, in dry, 
vibration free and dust free conditions. 

Unprotected machined surfaces (shaft-ends and 
flanges) should be protected with anti -corrosive 
treatment. 

It is recommended that shafts be rotated periodically by 
hand to prevent grease migration. 

Anti condensation heaters, if fitted, should preferably be 
energised. 

The characteristics of electrolytic capacitors, if fitted to 
single -phase motors, will require "reforming" following 
periods of storage exceeding 1 -2 years. 
Contact ABB Sales Office for details. 

2.2.2 Transportation 
Machines fitted with cylindrical -roller and /or angular 
contact bearings must be fitted with locking devices 
during transport. 

2.2.3 Lifting 
Lift the motor using the lifting lugs only, if not otherwise 
stated in the separate lifting instruction. 

The center of gravity of motors with the same frame 
may vary due to different outputs, mounting 
arrangements and auxiliary equipment. 

Check that eyebolts or the lifting lugs integrated with the 
motor frame are undamaged before lifting. Damaged 
lifting lugs must not be used. 

Lifting eyebolts must be tightened before lifting. 
If needed the position of the eyebolt must be adjusted 
with suitable washers. 

Ensure that proper lifting equipment is used and that 
the sizes of the hooks are suitable for the lifting lugs. 

Care must be taken not to damage auxiliary equipment 
and cables attached to the motor. 

5 - GB 
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2.2.4 Machine weights 
Total machine weight can vary within the same frame 
size (center height) depending on different output, 
mounting arrangements and added features. 

The following table shows estimated maximum weights 
for machines in their basic versions as a function of 
frame material. 

The actual weight of all our motors is stated on the 
rating plate except the smallest frame sizes. 

Frame 
size 

Aluminum 

Weight 
kg 

Add. 
for brake 

Cast iron 

Weight 
kg 

Steel 

Weight 
kg 

56 4.5 - - - 

63 6 - - - 

71 8 5 13 - 

80 12 8 20 - 

90 17 10 30 - 

100 25 16 40 - 

112 36 20 50 - 

132 63 30 90 - 

160 110 30 175 - 

180 160 45 250 - 

200 220 55 310 - 

225 295 75 400 - 

250 370 75 550 - 

280 405 - 800 600 
315 - - 1700 1000 
355 - - 2700 2200 
400 - - 3500 3000 
450 - - 5000 4500 

Table 1 

2.3 Installation 

2.3.1 Cooling 
Normal ambient temperatures should not exceed 40 °C 
(marine standard +45 or +50 °C) if standard 
performance is to be achieved. Check that the motor 
has sufficient airflow. Ensure that no nearby equipment, 
surfaces or direct sunshine, radiate additional heat to 

the motor. For more information about higher ambient 
temperatures and cooling, see "the Motor Guide" or 
contact ABB Sales Office. 

2.3.2 Foundation 
The purchaser bears full responsibility for preparation of 
the foundation. 

Metal foundations should be painted to avoid corrosion. 

Foundations must be even, and sufficiently rigid to 
withstand possible short circuit forces. They shall be 
dimensioned as to avoid the occurrence of vibration due 
to resonance. 

GB-6 

Before mounting the motor, the foundation surface for 
the shims or for the feet must be clean from thick paint, 
paint drops and dirt. Then it should be checked in order 
to discover any height differences between the 
individual foot locations. Also, the smoothness within 
each footprint area has to be checked. The 
requirements are noted in the figure below. 

Ruler 
Note! Height 
difference shall not 
exceed ± 0,1 mm 
referred to any other 
motor foot location 

Foot location 

Foundation studs 
Bolt the foundation studs to the feet of the motor and 
place a 1 -to -2 mm shim between the stud and the feet. 

Align the motor directly using appropriate means. 
Grout the studs with concrete, check alignment and drill 
holes for locating pins. 

Drain holes 
Always check that open drain holes face downward. 

In extremely dusty environments, all drain holes should 
be closed. 

2.3.3 Alignment 
Correct alignment is essential to avoid bearing failures, 
vibrations and possible fractured shaft extensions. 

2.3.4 Slide rails and belt drives 
- Fasten the machine to the slide rails as shown in 

figure 2. 

- Place the slide rails horizontally on the same level. 
- Check that the machine shaft is parallel with driven, 

or driving, shaft. 
- Any belt must be tensioned according to the 

supplier's instructions. 

WARNING 
Excessive belt tension will damage bearings and 
can cause shaft breakage. 

Do not exceed the maximum belt forces (i.e. radial 
bearing loading) stated in the relevant product 
catalogues. 

ABB / Low Voltage Motors / Manual 12 -2004 
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2.4 Connection 
Normal machine design has the terminal box on top 
with cable entry possible from both sides. 

Some machines are available with top mounted terminal 
boxes rotatable 4 x 90 °, and some with side mounted 
terminal boxes. 

Availability of these solutions is described in the product 
catalogues. 

Unused cable entries must be closed. 

As well as main winding and earthing terminals, the 
terminal box can also contain connections for 
thermistors, standstill heating elements, bimetallic, 
switches, or PT 100 resistance elements. 

WARNING . 

Voltage may be connected at standstill inside the 
terminá bóz for.Fìéáting eleméñts or direct winding,- 
heating: 

Connection diagrams for auxiliary elements are found 
inside the terminal box cover or in additional labels on 
the frame of the machine. 

WARNING 
The capacitor in single -phase motors can retain 
a charge that appears, acròss the motor terminals, 
even when the motor has reached standstill. 

2.4.1 Connection for variable 
speed drive 

Variable speed drives cause higher voltage stresses 
than the sinusoidal supply on the winding of the motor 
and may cause high frequency shaft voltages and 
bearing currents. Therefore the winding and the bearing 
insulation of the motor as well as the filter at the 
converter output must be dimensioned according to 
"Selection rules for VSD applications /Insulation" 
(3GZF500930 -2), available on request from ABB. 

In variable speed drives the motor (Pn > 30 kW) must 
be cabled by using shielded symmetrical cables and 
cable glands providing 360° bonding (also called EMC 
glands). More information can be found in ABB's 
manual "Grounding and cabling of the drive system" 
(3AFY61201998). 

In frequency converter applications motor frame 
external earthing must be used for equalising the 
potential between the motor frame and the driven 
machine, unless the two machines are mounted on the 
same metallic base. 

For motor frame sizes above IEC 280, use 0.75 x 
70 mm flat conductor or at least two 50 mm2 round 
conductors. The distance of the round conductors must 
be at least 150 mm from each other. 

This arrangement has no electrical safety function; the 
purpose is to equalise the potentials. When the motor 
and the gearbox are mounted on a common steel 
fundament, no potential equalisation is required. 

ABB / Low Voltage Motors / Manual 12 -2004 

Potential equalisation 

Plate /strip 

.-. 
70 mm 

Cables /wires 

min 50 mm2 

To comply with EMC- requirements, use only cables and 
connectors approved for this purpose. (See instruction 
for frequency converters.) 

The highest permissible rotational speed of a cast iron 
motor used in variable speed drive (M2BA/M3BP) must 
not exceed maximum permissible speeds as stated in 

the table 2 below or the speed stamped on the rating 
plate. For information on the highest permissible 
rotational speed for other motor sizes and types, please 
contact ABB. Bearing lubrication should follow the 
directions mentioned later. 

Frame 
size 

Speed r /min 
2 pole 4 pole 

280 3600 2600 

315 3600 2300 

355 3600 2000 

400 3600 1800 

450 3600 1800 

Table 2 

If there is uncertainty concerning the suitability of the 
motor for the variable speed drive, please contact ABB. 

WARNING 
The maximum operating temperature of the 
grease and bearings must not be exceeded. 

2.5 Balancing 
The rotor of the machine is dynamically balanced. 

As standard, balancing has been carried out using half 
key, and the shaft is marked with a RED tape, with the 
text "Balanced with half key ". In case of motors 
delivered without any tape defining the type of 
balancing, these motors are also balanced with half 
key. 

To avoid vibration the coupling -half or pulley must be 
balanced with half key after the keyway has been 
machined. 

In the event of balancing with full key the shaft is 

marked with a YELLOW tape, with the text "Balanced 
with full key ". 

In case balancing without key, the shaft is marked 
with a BLUE tape, with the text "Balanced without 
key ". 

7 -GB 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 2 - Section 11 - OM Manual

Q-Pulse Id TMS1350 Active 29/07/2015 Page 89 of 781



3. Operating 

3.1 Use 

3.1.1 Operating conditions 
The machines are intended for use in industrial drive 
applications. 
Normal ambient temperature limits are -20° to +40 °C. 
Maximum altitude 1000 m above sea level. 

3.2 Safety considerations 
The machine is intended for installation and use by 
qualified personnel, familiar with relevant safety 
requirements. 

Safety equipment necessary for the prevention of 
accidents at the installation and operating site must be 
provided in accordance with the local regulations. 

t " 
WARNING , 

:;.:E044..1,:b4 
Small motors with supply çúrrérït'directly ̀" 

wart . 

switched by thermally sensitive switches. can b. 
start automatically. 

3.2.1 Points to observe 
1. Do not use the machine to step on. 
2. The temperature of the outer casing of the 

machine may be hot to the touch during normal 
operation. 

3. Some special machine applications require 
special instructions (e.g. using frequency 
converter supplies). 

4. Lifting lugs must only be used for lifting the motor. 
They must not be used to lift the motor when it is 

attached to other equipment. 

GB-8 

3.3 Assembly and dismantling 

3.3.1 General 
Dismantling and assembly of machines must be carried 
out by qualified personnel using only suitable tools and 
working methods. All repairs must be carried out 
according to the standard IEC- 60079 -19. 

3.3.2 Bearings 
Special care should be taken with the bearings. 
These must be removed using pullers and fitted by 
heating or using special tools for the purpose. 

How to replace bearings is described in detail in a 

separate instruction leaflet available from ABB Sales 
Office. 

3.3.3 Fitting coupling halves and 
pulleys 

Coupling halves and pulleys must be fitted using 
suitable equipment and tools that do not damage the 
bearings. 

Never fit a coupling half or pulley by hammering into 
place or remove it using a lever pressed against the 
body of the machine. 

Mounting accuracy of coupling half: 

check that the clearance b is less than 0.05 mm and 
that the difference al to a2 is also less than 0.05 mm. 
See figure 3. 
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4. Maintenance 

4.1 Maintenance and lubrication 

4.1.1 General inspection 
- Inspect the machine at regular intervals. 
- Keep the machine clean and ensure free 

ventilation airflow. 
- Check the condition of shaft seals (e.g. V -ring) and 

replace if necessary. 
- Check the condition of connections and mounting 

and assembly bolts. 
- Check the bearing condition by listening for 

unusual noise, vibration measurement, bearing 
temperature, inspection of spent grease or SPM 
bearing monitoring. 

* When changes of condition occur, 
dismantle the machine, check the parts 
and replace if necessary. 

4.1.2 Lubrication 

WARNING 
Beware of all, rotating parts! 

WARNING, . . 

Grease can cause skin irritation and eye 
inflammation. Follow alhsafety precautions 
specified,by the manufacturer. 

4.1.3 Machines with permanently 
greased bearings 

Bearings are usually permanently greased bearings of 
either Z or 2Z types. 

Bearing types are specified in the respective product 
catalogues and on the rating plate of all our motors 
except smaller frame sizes. 

As a guide, adequate lubrication for sizes up to 200 can 
be achieved for the following duration, according to L1 

(i.e. that 99 % of the motors are sure to make the 
interval time) at ambient temperature of 25 °C. For 
duties with ambient temperatures higher than 25 °C, 
see the respective product catalogue. 

Frame size Poles Duty hours 

56 -80 2 -8 for life 
90 -112 2 -8 40 000 
132 2 -8 40 000 
160 2 -8 40 000 
180 2 -8 40 000 
200 2 27 000 
200 4 40 000 

Table 3 

Depending on application and load conditions, see 
applicable product catalogue. 
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Hours of operation for vertical motors are half of the 
above values. 

Motors with roller bearings have considerably shorter 
grease life. For continuous operation regreasing nipples 
should be considered. 

4.1.4 Motors with regreasing nipples 

Lubrication information plate and general 
lubrication advice 

If the machine is fitted with a lubrication information 
plate, follow the given values. 

On the lubrication information plate, regreasing intervals 
with regard to mounting, ambient temperature and 
speed of rotation can be defined. 

During the first start or after a bearing lubrication it may 
appear a temporary temperature rise, appr. 10 -20 
hours. ABB policy is to have reliability as a vital issue in 

bearing lubrication intervals. That is why we follow the 
L1- principle. 

A. Manual lubrication 

Regreasing while motor is running 
- Remove grease outlet plug or open closing valve if 

fitted. 
- Be sure that the lubrication channel is open 
- Press the specified amount of grease into the 

bearing. 
- Let the motor run 1 -2 hours to ensure that all 

excess grease is forced out of the bearing. 
Close the grease outlet plug or closing valve if fitted. 

Regreasing while motor is at a standstill 
Regrease motors while running. If this is not possible, 
lubrication can be carried out while the machine is at a 
standstill. 
- In this case, use only half the quantity of grease, then 

run the motor for a few minutes at full speed. 
- When the motor has stopped, press the rest of the 

specified amount of grease into the bearing. 
- After 1 -2 running hours close the grease outlet plug 

or closing valve if fitted. 

B. Automatic lubrication 
The grease outlet plug must be removed permanently 
with automatic lubrication or open closing valve if fitted. 

Some motors may be equipped with a collector for old 
grease. Follow the special instructions given for the 
equipment. 

We recommend only the use of electromechanical 
systems. Contact your local ABB Sales Office. 

The amount of grease per each lubrication interval 
stated in the tables 4 -5 should be doubled if an 
automatic regreasing system is used. 

If 2 -pole motors are being automatically regreased, the 
note (NOTE!) concerning lubricant recommendations 
given for 2 -pole motors in the chapter Lubricants shall 
be followed. 
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4.1.5 Lubrication intervals and 
amounts 

Frame 
size 

Amount 3600 3000 1800 1500 1000 500 -900 
of grease r /min r /min r /min r /min r /min r /min 
gearing 
Ball bearings 
Lubrication intervals in duty hours 

112 10 10000 13000 18000 21000 25000 28000 
132 15 9000 11000 17000 19000 23000 26500 
160 25 7000 9500 14000 17000 21000 24000 
180 30 6000 8000 13500 16000 20000 23000 
200 40 4000 6000 11000 13000 17000 21000 
225 50 3000 5000 10000 12500 16500 20000 
250 60 2500 4000 9000 11500 15000 18000 
280 70 20000 35000 8000 10500 14000 17000 
315 90 I) 0 6500 8500 12500 16000 
355 120 ') 0 4200 6000 10000 13000 
400 120 I) 0 4200 6000 10000 13000 
400M3BP 130 ') 2800 4600 8400 12000 
450 140 2400 4000 8000 8800 

Table 4 

Roller bearings 
Lubrication intervals in duty hours 

160 25 3500 4500 7000 8500 10500 12000 
180 30 3000 4000 7000 8000 10000 11500 
200 40 2000 3000 5500 6500 8500 10500 
225 50 1500 2500 5000 6000 8000 10000 
250 60 1300 2200 4500 5700 7500 9000 
280 70 10000 20000 4000 5300 7000 8500 
315 90 I) I) 3300 4300 6000 8000 
355 120 I) I) 2000 3000 5000 6500 
400 120 1) I) 2000 3000 5000 6500 
400 M3BP 130 1) I) 1400 2300 4200 6000 
450 140 1200 2000 4000 4400 

Table 5 

)Values for IEC sizes 280 to 450 (cast iron and steel motors) in certain 
motor types (3600 and 3000 r /min), see tables 6 -7. 

Lubrication intervals and amounts, 2 -pole, 
IEC frame sizes 280 to 450 
Frame 
size 

Amount 

of grease 

g/bearing 

3600 
r/min 

3000 
r/min 

Ball bearings 
Lubrication intervals in duty hours 

280 M2B *, M2C *, M3B* 35 2000 3500 
315 M2B*, M2C*, M3B* 35 2000 3500 
355 M2B*, M2C* 45 1200 2000 
355 M3B* 35 1200 2000 
400 M2B*, M2C* 45 1200 2000 
400 M3B* 40 1000 1600 
450 M3B* 40 1000 1600 

Table 6 

Roller bearings 
Lubrication intervals in duty hours 

280 M2B*, M2C*, M3B* 35 1000 1800 

315 M2B*, M2C*, M3B* 35 1000 1800 

355 M2B*, M2C* 45 600 1000 
355 M3B* 35 600 1000 
400 M2B*, M2C* 45 600 1000 
400 M3B* 40 500 800 
450 M3B* 40 500 800 

Table 7 

GB-10 

Factors influencing the lubrication intervals 
Lubrication intervals for vertical machines are half of the 
above values. 

The lubrication intervals are based on bearing operating 
temperature 80 °C (ambient temperature of about 
+ 25 °). Note! An increase in the ambient temperature 
raises the temperature of the bearings correspondingly. 
The values should be halved for 15 °C increase in 

bearing temperature and may be doubled for 15 °C 
decrease in bearing temperature. 

WARNING 
The maximum operating temperature of the grease 
and bearings must not be exceeded. 

4.1.6 Lubricants 

WARNING 
Do not mix different types of grease. 
Incompatible lubricants may cause bearing 
damage. 

When regreasing, use only special ball bearing grease 
with the following properties: 
- good quality grease with lithium complex soap and 

with mineral- or PAO -oil 
- base oil viscosity 100 -160 cST at 40 °C 
- consistency NLGI grade 1.5 - 3 *) 

- temperature range -30 °C - +120 °C, continuously. 

*) For vertical mounted motors or in hot conditions a 

stiffer end of scale is recommended. 

Grease with the correct properties is available from all 

major lubricant manufacturers. 

Admixtures are recommended, but a written guarantee 
must be obtained from the lubricant manufacturer 
especially concerning EP admixtures, that admixtures 
do not damage bearings or the properties of lubricants 
at the operating temperature range. 

WARNING 
Lubricants containing EP admixtures are not 
recommended in high bearing temperatures in 

frame sizes 280 to 450. 

If the ambient temperature is below -25 °C or above 
+55 °C, or bearing temperature is above 110 °C, consult 
ABB Sales Office regarding suitable grease. 

The following high performance grease can be used 

- Esso Unirex N2, N3 or S2 (lithium complex base) 
- Mobil Mobilith SHC 100 (lithium complex base) 
- Shell Albida EMS 2 (lithium complex base) 
- SKF LGHQ 3 (lithium complex base) 
- Klüber Klüberplex BEM 41 -132 

(special lithium base) 
- FAG Arcanol TEMP110 (lithium complex base) 

Lubrication intervals for other grease fullfilling the 
required properties, contact your local ABB Sales 
Office. 
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NOTE! 
Always use high speed grease for high speed 
machines and some other models, e.g. M2BA 355 
and 400 2 -pole machines, where the speed factor is 

higher than 400 000 (calculated as Dm x n where 
Dm = average bearing diameter, mm; n = rotational 
speed, r /min). 

The following grease can be used: 
- FAG L69 (polyurea base) 
- Klüber Klüber quiet BH 72 -102 (polyurea base) 
- Lubcon Turmogrease PU703 (polyurea base) 

If other lubricants are used, check with the 
manufacturer that the qualities correspond to those of 
the above mentioned lubricants, or if the compatibility of 
the lubricant is uncertain, contact your local ABB Sales 
Office. 

. . . , 

Especially in high rotational speed (the speed i` 
factor > 400000) over greasing may cause 
damage. : 

4.1.7 Frequency converter drives 
Higher speed operation, e.g. in frequency converter 
applications, or lower speed with heavy load will require 
shorter lubrication intervals. Consult your local ABB 
Sales Office in such cases. 

Typically a doubling of speed will require a reduction of 
lubrication intervals to approx. 40 % of values tabulated 
above. 

WARNING 
The constructional maximum speed of the motor 
must not be' exceeded (see table 2). 

Suitability of bearings for high speed operation must be 
checked. 

4.1.8 Spare parts 
When ordering spare parts, the full type designation 
and product code, as stated on the rating plate, must be 
specified. 

If the machine is stamped with a serial manufacturing 
number, this should also be given. 

For more information, please visit our web site 
www.abb.com /partsonline. 

4.1.9 Rewinding 
Rewinding should always be carried out by qualified 
repair shops. 

Smoke venting and other special motors should not be 
rewound without first contacting ABB. 

ABB / Low Voltage Motors / Manual 12 -2004 

5. Environmental 
requirements 

5.1 Noise levels 
Most of our motors have a sound pressure level not 
exceeding 82 dB(A) refer to 50 Hz sinusoidal supply 
conditions, tolerance ± 3 dB(A). 

Values for specific machines can be found in the 
relevant product catalogues. 

For sound pressure levels for 60 Hz sinusoidal supply 
and with non -sinusoidal supplies, contact ABB Sales 
Office. 

Sound pressure levels for all machines having separate 
cooling systems and for series M2F * /M3F *, M2L * /M3L *, 
M2R * /M3R *, M2BJ /M3BJ and M2LJ /M3LJ are indicated 
in separate Manuals. 
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1These instructions do not cover all details or variations in equipment nor provide for every possible condition to be 
met in connection with installation, operation or maintenance. Should additional information required, please 

B contact the nearest ABB Sales Office. 

6. Troubleshooting 

7 Motor troubleshooting chart 
Your motor service and any troubleshooting must be handled by qualified persons with proper tools and equipment. 

TROUBLE CAUSE WHAT TO DO 

Motor fails to start . Blown fuses Replace fuses with proper type and rating. 

Overload trips Check and reset overload in starter. 

Improper power supply Check to see that power supplied agrees with 
motor rating plate and load factor. 

Improper line connections Check connections with diagram supplied with 
motor. 

Open circuit in winding or control 
switch 

Indicated by humming sound when switch is 

closed. Check for loose wiring connections. 
Also, ensure that all control contacts are closed. 

Mechanical failure Check to see if motor and drive turn freely. 
Check bearings and lubrication. 

Short circuited stator 
Poor stator coil connection 

Indicated by blown fuses. Motor must be 
rewound. Remove end bells, locate with test 
lamp. 

Rotor defective Look for broken bars or end rings. 

Motor may be overloaded Reduce load. 

Motor stalls One phase may be open Check lines for open phase. 

Wrong application Change type or size. Consult manufacturer. 

Overload Reduce load. 

Low voltage Ensure the rating plate voltage is maintained. 
Check connection. 

Open circuit Fuses blown, check overload relay, stator and 
push buttons. 

Motor runs and then 
dies down 

Power failure Check for loose connections to line, to fuses and 
to control. 

Motor does not come up 
to speed 

Not applied properly Consult supplier for proper type. 

Voltage too low at motor terminals 
because of line drop 

Use higher voltage or transformer terminals 
or reduce load. Check connections. Check 
conductors for proper size. 

Starting load too high Check load motor is supposed to carry at start. 

Broken rotor bars or loose rotor Look for cracks near the rings. A new rotor may 

be required, as repairs are usually temporary. 

Open primary circuit Locate fault with testing device and repair. 

Motor takes too long to 
accelerate and /or draws 
high amp 

Excessive load Reduce load. 

Low voltage during start Check for high resistance. Adequate wire size. 

Defective squirrel cage rotor Replace with new rotor. 

Applied voltage too low Get power company to increase power tap. 

Wrong rotation Wrong sequence of phases Reverse connections at motor or at switchboard. 
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TROUBLE CAUSE WHAT TO DO 

Motor overheats while 
running underloaded 

Overload Reduce load. 

Frame or bracket vents may be 
clogged with dirt and prevent proper 
ventilation of motor 

Open vent holes and check for a continuous 
stream of air from the motor. 

Motor may have one phase open Check to make sure that all leads are well 
connected. 

Grounded coil Locate and repair. 

Unbalanced terminal voltage Check for faulty leads, connections and 
transformers. 

Motor vibrates Motor misaligned Realign. 

Weak support Strengthen base. 

Coupling out of balance Balance coupling. 

Driven equipment unbalanced Rebalance driven equipment. 

Defective bearings Replace bearings. 

Bearings not in line Line up properly. 

Balancing weights shifted Rebalance motor. 

Contradiction between balancing of 
rotor and coupling (half key - full key) 

Rebalance coupling or motor. 

Polyphase motor running single 
phase 

Check for open circuit. 

Excessive end play Adjust bearing or add shim. 

Scraping noise Fan rubbing fan cover Remove interference. 

Fan striking insulation Clear fan. 

Motor loose on bedplate Tighten holding bolts. 

Noisy operation Airgap not uniform Check and correct bracket fits or bearing. 

Rotor unbalance Rebalance. 

Hot bearings ball Bent or sprung shaft Straighten or replace shaft. 

Excessive belt pull Decrease belt tension. 

Pulleys too far away Move pulley closer to motor bearing. 

Pulley diameter too small Use larger pulleys. 

Misalignment Correct by realignment of drive. 

Insufficient grease Maintain proper quality of grease in bearing. 

Deterioration of grease or lubricant 
contaminated 

Remove old grease, wash bearings thoroughly 
in kerosene and replace with new grease. 

Excess lubricant Reduce quantity of grease, bearing should not 
be more than 1/2 filled. 

Overloaded bearing Check alignment, side and end thrust. 

Broken ball or rough races Replace bearing, first clean housing thoroughly. 
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Figure 1. Connection diagram 

Bild 1. Anschlußdiagram 

Figure 1. Connection 

Figura 1. Conexión 

Figura 1. Collegamento 

Figur 1. Anslutningdiagramm 

Kuva 1. Kytkentäkaavio 
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Figure 2. Belt drive 

Bild 2. Riementrieb 

Figure 2. Glissières et entraînements à courroie 

Figure 2. Carriles tensores y correas 

Figura 2. Slitte tendicinghia e pulegge 

Figur 2. Remdrift 

Kuva 2. Hihnakäyttö 
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Figure 3. Mounting of half -coupling or pulley 

Bild 3. Anbau von Kupplungshälften und Riemenscheiben 

Figure 3. Montage des demi -accouplements et des poulies 

Figura 3. Montaje de mitades de acoplamiento y poleas 

Figura 3. Montaggio di semigiunti e pulegge 

Figur 3. Montering av kopplinshalvor och drivskivor 

Kuva 3. Kytkinpuolikkaan ja hihnapyörän asennus 
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8 - FORME COSTRUTTIVE 18 - VERSIONS 

- 

Forme costruttive con flangia 
riportata 

Gli schemi riportati evidenziano 
le flange applicabili alle forme 
costruttive base e la loro collo- 
cazione (O, CO). 

Basic versions with bolted 
flange 

The sketches show the applica- 
ble flanges to the basic ver- 
sions and their positions, desig- 
nated with either or W. 

URF1 URF2 UDF1 

I 

.®. ®. 

C B A A B C 

18 - BAUFORMEN 18 - FORMES DE 
CONSTRUCTION 

NR 
Standard 

UR 

Albero lento a singola sporgenza 
Single extension output shaft 
Einzelwellenende - Abtriebswelle 
Arbre lent sortant d'un seul côté 

ND 
Standard 

UD 

Albero lento bisporgente 
Double extended output shaft 
Zweiwellenenden -Abtriebswelle 
Arbre lent sortant de deux côtés 

NH 
Standard Albero lento cavo con cava per linguetta 

Hollow output shaft and keyway 
Fed e rn ut -Abtri e bs h o h lwe l l e 
Arbre lent creux claveté 

UH 

US 
Albero lento cavo e calettatore 
Hollow output shaft and shrink disc 
Abtriebshohlwelle und Schrumpfscheibe 

Standard Arbre lent creux et frette de serrage 

Bauformen mit aufgesetztem 
Flansch 

Die angegebenen Bilder zeigen 
die den Grundbauformen an- 
baubaren Flansche und ihre 
Positionerung (O, W). 

Formes de construction avec 
bride rapportée 

Les schémas reportés definis- 
sent les brides applicables aux 
formes de construction stan- 
dard et leur position (O, W). 

UDF2 UHF1 UHF2 

BONFIGLIOU 
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19 - DESIGNAZIONE 19 - ORDERING CODE 

RIDUTTORE / GEAR UNIT 
GETRIEBE / REDUCTEURS 

19 - BEZEICHNUNG 19 - DESIGNATION 

A102UH25F1A 35.1 S1 VA 

OPZIONI / OPTIONS 
OPTIONEN / OPTIONS 

POSIZIONE DI MONTAGGIO / MOUNTING POSITION 
EINBAULAGEN / POSITION DE MONTAGE 
B3 (Standard), B6, B7, B8, VA, VB 

DESIGNAZIONE INGRESSO / INPUT CONFIGURATION 
BEZEICHNUNG DER ANTRIEBSSEITE / DESIGNATION ENTREE 

S05 
S1 
S2 

S3 
S4 
S5 

P63 
P71 
P80 
P90 
P100 
P112 

P132 
P160 
P180 
P200 
P225 
P250 

HS 

RAPPORTO DI RIDUZIONE / GEAR RATIO 
ÜBERSETZUNG / RAPPORT DE REDUCTION 

GRANDEZZA E POSIZIONE FLANGIA DI USCITA (specificare solo se richiesta) 
OUTPUT FLANGE SIZE AND POSITION (specify only if requested) 
BAUGRÖSSE UND LAGE DER ANTRIEBSFLANSCH (angeben nur wenn angefragt) 
TAILLE ET POSITION BRIDE EN SORTIE (spécifier seulement sur demande) 

F = Versione flangiata / Flanged version /Ausführung mit Flansch / Version avec bride 
1,2 = Posizione flangia / Flange position / Flanschlage / Position bride 
A,B,C = Grandezza flangia / Flange size / Flanschgröße / Taille bride 

FORMA COSTRUTTIVA / VERSION / BAUFORM / FORME DE CONSTRUCTION 

NR (A10 -A60) ND (A10 -A60) 
standard standard 

UR (A70 -A90) UD (A70 -A90) 
standard standard 

UR (A10-A60) UD (A10-A60) 

A10 A20 A30 A41 A50 A60 A70 A80 A90 

Standard NH25 NH30 NH35 NH45 NH50 NH60 UH70 UH80 UH90 

Alt. 

NH30 NH35 NH40 NH40 NH55 NH70 - - - 
UH25 UH30 UH35 UH45 UH50 UH60 - - - 
UH30 UH35 UH40 UH40 UH55 UH70 1H80 UH90 UH100 

N° STADI DI RIDUZIONE IREDUCTIONS 
ANZAHL DER GETRIEBESTUFEN /N.bre ETAGES DE REDUCTION 
2 (Al O - A60), 3 (A20 - A90), 4 (A50 - A90) 

GRANDEZZA RIDUTTORE / GEAR FRAME SIZE / GETRIEBEBAUGRÖSSE / TAILLE REDUCTEUR 

10, 20, 30, 41, 50, 60, 70, 80, 90 

TIPO RIDUTTORE: A = angolare GEARBOX TYPE: A = helical -bevel 
GETRIEBETYP: A = Kegelradgetriebe TYPE DU REDUCTEUR: A = arbres orthogonaux 

US (A10-A90) 

20 
BONFIGLIOLI 
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designazione motore Motor designation Motor bezeichnung Designation moteur 

MOTORE /MOTOR FRENO / BRAKE 
MOTOR / MOTEUR BREMSE / FREIN 

M 1 LA 4 230/400-50 IP54 CLF .... W FD 7.5 R SB 220 SA .... 

OPZIONI 
OPTIONS 
OPTIONEN 
OPTIONS 

ALIMENTAZ. FRENO 
BRAKE SUPPLY 
BREMSVERSORGUNG 
ALIMENTATION FREIN 

TIPO ALIMENTATORE 
RECTIFIER TYPE 
GLEICHRICHTERTYP 
TYPE ALIMENTATERR 
NB, SB, NBR, SBR 

LEVA DI SBLOCCO FRENO 
BRAKE HAND RELEASE 
BREMSENTHANDLÜFTUNG 
LEVIER DE DEBLOCAGE FREIN 
R, RM 

COPPIA FRENANTE / BRAKE TORQUE 
BREMSMOMENT/ COUPLE FREIN 

TIPO FRENO / BRAKE TYPE 
BREMSENTYP / TYPE DE FREIN 
FD ( freno c.c./ d.c. brake / G.S. Bremse / frein c.c.) 
FA, BA (freno c.a./ a.c. brake / W.S. Bremse / frein c.a.) 

POSIZIONE MORSETTIERA / TERMINAL BOX POSITION 
KLEMMENKASTENLAGE / POSITION BOITE A BORNE 
W (default), N, E, S 

FORMA COSTRUTTIVA / MOTOR MOUNTING 
BAUFORM / FORM DE CONSTRUCTION - (motore integrato / compact motor/ kompaktes Motor / moteur compact) 
B5 (motore IEC / IEC - motor/ IEC Motor / moteur CEI) 

CLASSE ISOLAMENTO / INSULATION CLASS 
SOLIERUNGSKLASSE / CLASSE ISOLATION 
CL F standard 
CL H option 

GRADO DI PROTEZIONE / DEGREE OF PROTECTION 
SCHUTZART / DEGRE DE PROTECTION 
1P55 standard (IP54 - autofr. /brake motori Bremssmotor / moteur frein) 

TENSIONE - FREQUENZA I VOLTAGE - FREQUENCY 
SPANNUNG - FREQUENZ I TENSION - FREQUENCE 

NUMERO DI POLI / POLE NUMBER / POLZAHL / N.bre POLES 

2, 4, 6, 2/4, 2/6, 2/8, 2/12 

GRANDEZZA MOTORE / MOTOR SIZE / MOTOR -BAUGRÖSSE / TAILLE MOTEUR 

05B - 5LA (motore integrato / compact motor / kompaktes Motor / moteur compact) 
63A - 250M (motore IEC / IEC motor / IEC - motor / moteur CEI) 

TIPO MOTORE/ MOTOR TYPE / MOTORTYP / TYPE MOTEUR 
M = trifase integrato / compact 3 -phase I kompaktes Dreiphasen / 3 phasé compact 
BN = trifase IEC / IEC 3 -phase / IEC Dreiphasen / 3 phasè CEI 

B 
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e) Avviamenti orari 

Per servizi diversi da S1, 
con un numero rilevante di 
inserzioni /ora si dovrà tener 
conto di un fattore Z (deter- 
minabile con le indicazioni 
riportate nel capitolo dei mo- 
tori) il quale definisce il nu- 
mero max. di avviamenti 
specifico per l'applicazione 
in oggetto. 

13 - INSTALLAZIONE 

È molto importante, per l'insta- 
llazione del riduttore, attenersi 
alle seguenti norme: 

a) Assicurarsi che il fissaggio 
del riduttore, sia stabile 
onde evitare qualsiasi vi- 
brazione. Installare (se si 
prevedono urti, sovraccari- 
chi prolungati o possibili 
bloccaggi) giunti idraulici, 
frizioni, limitatori di coppia, 
ecc. 

b) Durante la verniciatura si 
dovrànno proteggere i piani 
lavorati e il bordo esterno 
degli anelli di tenuta per 
evitare che la vernice ne 
essichi la gomma, pregiudi- 
cando la tenuta del paraolio 
stesso. 

c) Gli organi che vanno calet- 
tati sugli alberi di uscita del 
riduttore devono essere la- 
vorati con tolleranza ISO 
H7 per evitare accoppia- 
menti troppo bloccati che, 
in fase di montaggio potreb- 
bero danneggiare irrepara- 
bilmente il riduttore stesso. 
Inoltre, per il montaggio e lo 
smontaggio di tali organi si 
consiglia l'uso di adeguati 
tiranti ed estrattori utilizzan- 
do il foro filettato posto in 
testa alle estremità degli al- 
beri. 

d) Le superfici di contatto do- 
vranno essere pulite e trat- 
tate con adeguati protettivi 
prima del montaggio, onde 
evitare l'ossidazione e il con- 
seguente bloccaggio delle 
parti. 

e) Starts per hour 

For duties featuring a high 
number of switches the ac- 
tual starting capability in 
loaded condition (Z] must be 
calculated. 
Actual number of starts per 
hour must be lower than 
value so calculated. 

13 - INSTALLATION 

e) Schaltungen /Stunde 

Bei anderen Betriebsarten 
als S1 mit einem hohen 
Wert für die Schaltun- 
gen /Stunde muß der Faktor 
Z berücksichtigt werden (er 
kann mit Hilfe der Angaben 
im Kapitel Motoren be- 
stimmt werden), der die 
max. zulässige Anzahl von 
Schalten für eine bestimmte 
Anwendung definiert. 

13 - INSTALLATION 

The following installation in- Für die Installation des Getrie- 
structions must be observed: bes ist es äußerst wichtig, daß 

folgende Normen beachtet wer- 
den: 

a) Make sure that the gear- 
box is correctly secured to 
avoid vibrations. 
If shocks or overloads are 
expected, install hydraulic 
couplings, clutches, torque 
limiters, etc. 

b) Before being paint coated, 
the machined surfaces and 
the outer face of the oil 
seals must be protected to 
prevent paint drying out the 
rubber and jeopardising the 
sea ling function. 

c) Parts fitted on the gearbox 
output shaft must be ma- 
chined to ISO H7 tolerance 
to prevent interference fits 
that could damage the gear- 
box itself. Further, to mount 
or remove such parts, use 
suitable pullers or extraction 
devices using the tapped 
hole located at the top of the 
shaft extension. 

d) Mating surfaces must be 
cleaned and treated with 
suitable protective products 
before mounting to avoid 
oxidation and, as a result, 
seizure of parts. 

a) Sicherstellen, daß die Be- 
festigung des Getriebes sta- 
bil ist, damit keine Schwin- 
gungen entstehen. Wenn es 
voraussichtlich zu Stößen, 
längerdauernden Überlas- 
ten oder zu Blockierungen 
kommen kann, sind entspre- 
chende Schutzelemente wie 
hydraulische Kupplungen, 
Kupplungen, Rutschkupp- 
lungen usw. zu installieren. 

e) Démarrages/heure 

Pour les services différents 
de Si, avec un nombre im- 
portant d'insertions/heure, il 
faudra prendre en considé- 
ration un facteur Z (détermi- 
né à l'aide des informations 
reportées dans le chapitre 
des moteurs) qui définit le 
nombre maximum de dé- 
marrages spécifique pour 
l'application concernée. 

13 - INSTALLATION 

Il est très important, pour 
l'installation du réducteur, de s 
conformer aux règles suivant E 

a) S'assurer que la fixation 
du réducteur soit stable afin 
d'éviter toute vibration. 
Installer (en cas de chocs, 
de surcharges prolongées 
ou de blocages) des cou- 
pleurs hydrauliques, des 
embrayages, des limiteurs 
de couple etc... 

b) Beim Lackieren die bear- b) 
beiteten Flächen und die 
Dichtringe schützen, damit 
der Anstrichstoff nicht dem 
Kunststoff angreift und so- 
mit die Dichtigkeit der Ölab- 
dichtungen in Frage gestellt 
wird. 

c) Die Organe, die mit einer c) 
Keilverbindung auf der Ab- 
triebswelle des Getriebes 
befestigt werden, müssen 
mit einer Toleranz ISO H7 
gearbeitet sein, um allzu 
fest blockierte Verbindun- 
gen zu vermeiden, die even- 
tuell zu einer irreparablen 
Beschädigung des Getrie- 
bes während des Einbaus 
führen könnten. Außerdem 
sind beim Ein- und Ausbau 
dieser Organe geeignete 
Zugstangen und Abzieher 
zu verwenden, wobei die 
Gewindebohrung an den 
Kopfen der Wellen zu ver- 
wenden ist. 

d) Die Berührungsflächen müs- 
sen sauber sein und vor der 
Montage mit einem geeigne- 
ten Schutzmittel behandelt 
werden, um Oxidierung und 
die daraus folgende Blockie- 
rung der Teile zu verhindern. 

En phase de peinture, il fau- 
dra protéger les plans usi- 
nés et le bord extérieur des 
bagues d'étanchéité pour 
éviter que la peinture ne 
dessèche le caoutchouc, ce 
qui risque de nuire 
l'efficacité du joint. 

Les organes qui sont calés 
sur les arbres de sortie du 
réducteur doivent être réali- 
sés avec une tolérance ISO 
H7 pour éviter les accouple- 
ments trop serrés qui, en 
phase de montage, pour- 
raient endommager irrémé- 
diablement le réducteur. En 
outre, pour le montage et le 
démontage de ces organes, 
nous conseillons d'utiliser 
un outillage et des extrac- 
teurs appropriés en utilisant 
le trou taraudé situé en ex- 
tremité d' arbre. 

d) Les surfaces de contact de- 
vront être propres et traité 

des produits de prote 
tions appropriés avant le 
montage afin d'éviter 
l'oxydation et par suite le 
blocage des pièces. 

B 
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.) Prima della messa in servi - 
zo del riduttore accertarsi 
che la macchina che lo in- 
corpora sia in regola con le 
disposizioni della Direttiva 
Macchine 89/392 e succes- 
sivi aggiornamenti. 

f) Prima della messa in fun- 
zione della macchina, ac- 
certarsi che la posizione del 
livello del lubrificante sia 
conforme alla posizione di 
montaggio del riduttore e 
che la viscosità sia adegua- 
ta al tipo del carico (vedi ta- 
bella B3). 

g) Nel caso di istallazione al- 
l'aperto prevedere adegua- 
te protezioni e/o carteratu- 
re allo scopo di evitare 
l'esposizione diretta agli 
agenti atmosferici e alla 
radiazione solare. 

14 - STOCCAGGIO 

II corretto stoccaggio dei pro- 
dotti ricevuti richiede l'esecu- 
zione delle seguenti attività: 

a) Escludere aree all'aperto, 
zone esposte alle intempe- 
rie o con eccessiva umidità. 

b) Interporre sempre tra il pavi- 
mento ed i prodotti, pianali 
lignei o di altra natura, atti 
ad impedire il diretto contat- 
to col suolo. 

c) Per periodi di stoccaggio e 
soste prolungate le superfici 
interessate agli accoppia- 
menti quali flange, alberi e 
giunti devono essere protet- 
te con idoneo prodotto an- 
tiossidante (Mobilarma 248 
o equivalente). 
In questo caso i riduttori do- 
vranno essere posizionati 
con il tappo di sfiato nella 
posizione più alta e riempiti 
interamente d'olio. 
Prima della loro messa in 
servizio nei riduttori dovrà 
essere ripristinata la corretta 
quantità, e il tipo di lubrifi- 
cante. 

e) Prior to putting the gear unit 
into operation make sure 
that the equipment that in- 
corporates the same com- 
plies with the current 
revision of the Machines Di- 
rective 89/392. 

Before starting up the ma- 
chine, make sure that oil 
level conforms to the mount- 
ing position specified for the 
gear unit. 

g) For outdoor installation pro- 
vide adequate guards in or- 
der to protect the drive from 
rainfalls as well as direct 
sùn radiation. 

14 - STORAGE 

Observe the following instruc- 
tions to ensure correct storage 
of the products: 

a) Do not store outdoors, in ar- 
eas exposed to weather or 
with excessive humidity. 

b) Always place boards, wood 
or other material between 
the products and the floor. 
The gearboxes should not 
have direct contact with the 
floor. 

e) Bevor das Getriebe im Be- e) 
trieb zu setzen, muß man 
sich vergewissern daß die 
das Getriebe einbauende 
Maschine gemäß den aktu- 
ellen Regelungen der Ma- 
schine Richtlinie 89 /392 ist. 

f) Vor Inbetriebnahme der 
Maschine sicherstellen, daß 
die Anordnung der Füll - 
standschraube der Einbau- 
lage angemessen ist, und 
die Viskosität des Schmier- 
mittels der Belastungsart 
entspricht (siehe Tabelle 
B3). 

g) Bei Inbetriebnahme in 
Frein, muß man geeigneten 
Schutzgeräte vorsehen, um 
das Antrieb gegen Regen 
und direkte Sonnenstrah- 
lung zu schutzen. 

14 - LAGERUNG 

Die korrekte Lagerung der An- 
triebe erfordert folgende Vor- 
kehrungen: 

a) Die Produkte nicht im Freien 
lagern und nicht in Räumen, 
die der Witterung ausge- 
setzt sind, oder eine hohe 
Feuchtigkeit aufweisen. 

b) Die Produkte nie direkt auf 
dem Boden, sondern auf 
Unterlagen aus Holz oder 
einem anderen Material la- 
gern. 

c) In case of long -term storage c) 
all machined surfaces such 
as flanges, shafts and cou- 
plings must be coated with 
a suitable rust inhibiting 
product (Mobilarma 248 or 
equivalent). 
Furthermore gear units 
must be placed with the fill 
plug in the highest position 
and filed up with oil. 
Before putting the units into 
operation the appropriate 
quantity, and type, of oil 
must be restored. 

Bei anhaltenden La- 
ger -und Haltszeiten müs- 
sen die Oberflächen für die 
Verbindung, wie Flansche, 
Wellen oder Kupplungen 
mit einem geeigneten Oxi- 
dationsschutzmittel behan- 
delt werden (Mobilarma 
248 oder ein äquivalentes 
Mittel). 
Übrigens müssen die Ge- 
triebe mit nach oben geh - 
richteter Entlüftungs- 
schraube gelagert und mit 
öl gefüllt werden. 
Die Getriebe müssen vor 
ihrer Verwendung mit der 
angegeben Menge des 
vorgesehenen Schmiermit- 
tels gefüllt werden. 

Avant la mise en service du 
réducteur, vérifier que la 
machine où il est monté est 
conforme aux normes de la 
Directive Machines 89/392 
et ses mises à jour. 

f) Avant la mise en marche de 
la machine, s'assurer que la 
position du niveau du lubri- 
fiant soit conforme à la posi- 
tion de montage du 
réducteur et que la viscosité 
soit appropriée au type de 
charge (voir tableau 83). 

g) En cas d'installation en 
plein air, il est nécessaire 
d'appliquer des protections 
et/ou des caches appropriés 
de façon à éviter l'exposition 
directe aux agents atmos- 
phériques et aux rayonne - 
ments solaires. 

14- STOCKAGE 

Un correct stockage des pro- 
duits reçus nécessite de res- 
pecter les règles suivantes: 

a) Exclure les zones à ciel ou- 
vert, les zones exposées 
aux intempéries ou avec hu- 
midité excessive. 

b) Interposer dans tous les cas 
entre le plancher et les pro- 
duits des planches de bois 
ou des supports d'autre na- 
ture empêchant le contact 
direct avec le sol. 

c) Pour une stockage de long 
durée il faut protéger les 
surfaces d'accouplement 
(brides, arbres, manchon 
d'accouplement) avec pro- 
duit anti oxydant (Mobilarma 
248 ou equivalent). 
Dans ce cas les réducteurs 
devront être placés avec 
bouchon reniflard vers le 
haut et complétement repli 
d'huile. 
Avant de la mise en service 
du réducteur, la bon quanti- 
té d'huile devrà etre rétabli 
selon la quantité indiqué sur 
le catalogue. 

16 
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15 - CONDIZIONI DI 
FORNITURA 

I riduttori vengono forniti come 
segue: 

a) già predisposti per essere 
installati nella posizione di 
montaggio come definito in 
fase di ordine; 

b) collaudati secondo specifi- 
che interne; 

c) le superfici di accoppiamen- 
to non sono verniciate; 

d) prowisti di dadi e bulloni per 
montaggio motori per la ver- 
sione IEC; 

15 - CONDITIONS OF SUPPLY 15 - LIEFERBEDINGUNGEN 15 - CONDITIONS DE 
LIVRAISON 

Gear units are supplied as fol- 
lows: 

a) configured for installation 
in the mounting position 
specified when ordering; 

b) tested to manufacturer spec- 
ifications; 

Die Getriebe werden in folgen- 
dem Zustand geliefert: 

a) schon bereit für die Monta- 
ge in der bei Bestellung 
festgelegten Einbaulage; 

b) nach werksintemen Spezifi- 
kationen geprüft; 

c) mating machined surfaces c) die Verbindungsflächen sind 
come unpainted; nicht lackiert; 

d) 

e) dotati di protezioni in plasti- e) 
ca sugli alberi; 

f) provvisti di golfare di solle- 
vamento (dove previsto). 

16 - SPECIFICHE DELLA 
VERNICE 

Le specifiche della vernice ap- 
plicata sui riduttori (dove previ- 
sto) potranno essere richieste 
alle filiali o ai distributori che 
hanno fornito i gruppi. 

nuts and bolts for mounting 
motors are provided; 

shafts are protected during 
transportation by plastic 
caps; 

o supplied with lifting lug 
(where applicable). 

d) ausgestattet mit Schrauben 
und Muttern für die Montage 
der Motoren (Version mit 
Adapter für IEC- Motoren); 

e) alle Getriebe werden mit 
Kunststoffschutz auf den 
Wellen geliefert; 

f) mit Transportierring zum An 
heben (falls vorgesehen). 

16 - PAINT SPECIFICATIONS 16 - ANGABEN ZU DEN 
ANSTRICHSTOFFE 

Specifications for paint applied 
to gearboxes (where applica- 
ble) may be obtained from the 
branches or dealers that sup- 
plied the units. 

Die Spezifikationen des Lackes, 
der auf den Getriebe (wo erfor- 
derlich) verwendet wurde, kön- 
nen bei den Filialen oder 
Verkaufsstellen, die die Grup- 
pen geliefert haben, angefor- 
dert werden. 

Les réducteurs sont livrés 
comme suit: 

a) déjà prédisposés pour être 
installés dans la position de 
montage comme défini en 
phase de commande; 

b) testés selon les spécifica- 
tions internes; 

c) les surfaces de liaison ne 
sont pas peintes; 

d) équipés d'écrous et de bou- 
lons pour le montage des 
moteurs normalisés pour la 
version CEI; 

e) embouts de protections ee 
plastique sur les arbres; 

I) dotés d'un crochet de le- 
vage (quand cela est prévu). 

16 - SPECIFICATIONS DE 
LA PEINTURE 

Les spécification de la peinture 
appliquée sur les réducteurs 
pourront, le cas échéant, être 
demandées aux filiales ou aux 
distributeurs ayant fourni les 
groupes. 

Muy 
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Oattore di accelerazione 
delle masse, K 

Il parametro serve a seleziona- 
re la curva relativa al particolare 
tipo di carico. Il valore è dato 
dal rapporto: 

dove: 

Jc momento d'inerzia delle 
masse comandate, riferito 
all'albero del motore 

Jm momento d'inerzia del motore 

4It<_ 0.25 - curva K1 
carico uniforme 

0.25 <K< -3 - curva K2 
carico con urti moderati 

3 <K< -10 -curva K3 
carico con forti urti 

Per valori di K > 10 invitiamo a 

consultare il nostro Servizio 
Tecnico. 

10 - MANUTENZIONE 

I riduttori forniti con lubrificazio- 
permanente non necessita - 

o di sostituzioni periodiche 
dell'olio. 
Per gli altri si consiglia di effet- 
tuare una prima sostituzione 
del lubrificante dopo circa 300 
ore di funzionamento provve- 
dendo ad un accurato lavaggio 
interno del gruppo con adegua- 
ti detergenti. 
Evitare di miscelare olii a base 
minerale con olii sintetici. 
Controllare periodicamente il li- 
vello del lubrificante effettuando 
la sostituzione indicativamente 
agli intervalli riportati nella ta- 
bella (A5). 

(A5) 

Acceleration factor of 
masses, K 

This parameter serves for se- 
lecting the right curve for the 
type of load. The value is given 
by the following ratio: 

Beschleunigungsfaktor 
der Massen, K 

Dieser Parameter dient der 
Wahl der Kurve, die sich auf die 
jeweilige Belastungsart bezieht. 
Der Wert ergibt sich aus folgen- 
der Formel: 

K = ° 
Jr 

where: 

J moment of inertia of driven 
masses referred to motor 
driving shaft 

Jm moment of inertia of motor 

K <_ 0.25 - curve K1 
uniform load 

0.25 < K <- 3 - curve K2 
moderate shock load 

3 < K <_ 10 - curve K3 
heavy shock load 

For K values > 10, please con- 
tact our Technical Service. 

10 - MAINTENANCE 

Life lubricated gearboxes do not 
require any periodical oil 
changes. 
For other typés of gearboxes, 
the first oil change must take 
place after about 300 hours of 
operation, carefully flushing the 
gear unit using suitable deter- 
gents. 
Do not mix mineral oils with 
synthetic oils. 
Check oil level regularly and 
change oil at the intervals 
shown in the table (A5). 

wobei: 

J Trägheitsmoment der an- 
getriebenen Massen, bezo- 
gen auf die Motorwelle 

Jm Trägheitsmoment des Motors 

K <_ 0.25 - Kurve K1 
Gleichmäßige Belastung 

0.25 <K< -3 - Kurve K2 
Belastung mit mäßigen Stößen 

3 <K <_ 10 -Kurve K3 
Belastung mit starken Stößen 

Bei Werten K > 10 bitten wir 
Sie, sich mit unseren Techni- 
schen Kundendienst in Verbin- 
dung zu setzen. 

10 - WARTUNG 

Die mit Dauerschmierung gelie- 
ferten Getriebe bedürfen peri- 
odische Ölwechsel. 
Bei den übrigen Getrieben wird 
ein erster Ölwechsel nach ca. 
300 Betriebsstunden empfoh- 
len, wobei das Innere der Grup- 
pe sorgfältig mit einem 
geeigneten Reinigungsmittel zu 
waschen ist. 
Mineralöle nicht mit Synthese- 
ölen mischen. 
Den Ölstand regelmäßig kon- 
trollieren. Die Ölwechsel in den 
in der Tabelle (A5) angegebe- 
nen Fristen durchführen. 

Facteur d'accélération 
des masses, K 

Le paramètre sert à sélection- 
ner la courbe relative au type 
de charge particulier. La valeur 
est obtenue par l'équation : 

(7) 

où: 

J moment d'inertie des mas- 
ses commandées se réfé- 
rant à l'arbre du moteur 

Jm moment d'inertie du moteur 

K <- 0.25 - courbe K1 
charge uniforme 

0.25 < K <_ 3 - courbe K2 
charge avec chocs modérés 

3 < K <_ 10 - courbe K3 
charge avec chocs importants 

Pour des valeurs de K > 10, 

nous vous conseillons de 
contacter notre Service Tech- 
nique. 

10 - ENTRETIEN 

Les réducteurs foumis avec lu- 
brification permanente n'ont be- 
soin d'aucun remplacement 
périodique de huile. 
Pour les autres, nous conseil- 
lons d'effectuer une première vi- 
dange du lubrifiant après les 
300 premières heures de fonc- 
tionnement en réalisant un la- 
vage soigné à l'intérieur du 
groupe avec des produits déter- 
gents appropriés. Eviter de mé- 
langer les huiles à base 
minérale avec des huiles syn- 
thétiques. Contrôler périodique- 
ment le niveau du lubrifiant en 
effectuant les vidanges confor- 
mément aux intervalles indiqués 
dans le tableau (A5). 

Temperatura olio / Oil temperature 
Öltemperatur / Température huile 

[OC] 

Intervallo di lubrificazione / Oil change interval 
Schmierfrist / Intervalle de lubrification 

[h] 

olio minerale / mineral oil 
Mineralöl / huile minérale 

olio sintetico / synthetic oil 
Syntheseöl / huile synthétique 

< 65 

65 - 80 

80 - 95 

8000 

4000 

2000 

25000 

15000 

12500 
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20 - LUBRIFICAZIONE 

Gli organi interni dei riduttori 
Bonfiglioli sono lubrificati con 
un sistema misto di immersione 
e sbattimento dell'olio. 

I gruppi A10, A20 e A30 sono 
normalmente consegnati con ca- 
rica di lubrificante dalla fabbrica, 
o dalla rete di vendita ufficiale. 

Per questi stessi gruppi, 
nell'esecuzione predisposta per 
motorizzazione normalizzata 
IEC, un tappo di sfiato é fornito 
a corredo e dovrà essere instal- 
lato ad esclusione della posizio- 
ne di montaggio V5, prima della 
messa in esercizio del riduttore. 

I gruppi di grandezza A41 e su- 
periore sono normalmente forniti 
privi di lubrificante, e sarà cura 
dell'utilizzatore riempirli di olio 
prima della messa in servizio. 

Le tavole che seguono sono da 
riferimento nell'interpretazione 
delle posizioni di montaggio, 
della collocazione dei tappi di 

servizio e delle quantità di lubri- 
ficante. 

Queste ultime sono indicative, 
e per il corretto riempimento si 
dovrà fare riferimento alla mez- 
zeria del tappo, o dell'astina di 
livello, se presente. 
Rispetto a questa condizione 
la quantità di lubrificante ri- 
portata in tabella può presen- 
tare scostamenti, occasional- 
mente anche rilevanti. 

Il lubrificante "long life" fornito 
di serie è di natura sintetica e, 
a meno di contaminazione 
dall'esterno, non richiede so- 
stituzioni periodiche per tutto 
l'arco di vita del riduttore. Lo 
stesso lubrificante consente 
inoltre funzionamenti a tempe- 
rature ambiente 0 < ta < 50 °C. 

Per funzionamento a tempera- 
ture inferiori consultare il ns. 

Servizio Tecnico. 

(B3) 

20 - LUBRICATION 

The inner parts of Bonfiglioli 
gear units are oil -bath and 
splash lubricated. 

Frame sizes A10, A20 and A30 
are supplied by the factory, or 
by the authorized dealers, al- 
ready filled with oil. 

For same units configured with 
the IEC- normalized motor 
mounting flange a breather plug 
is also supplied. With the excep- 
tion of the. V5 mounting position, 
the breather must replace the 
closed plug supplied for trans- 
portation purposes, prior to putt- 
ing the gear unit into operation. 

Unless otherwise specified, 
units size A41 and larger are 
usually supplied unlubricated at 
it will be the customer care to fill 
them with oil prior to putting 
them into operation. 

The charts here after must be 
referred to as for the mounting 
position pattern and the corre- 
sponding oil plugs, if applicable, 
and related lubricant quantity. 

Values for the oil quantity are 
indicative with the proper fill- 
ing always represented by 
the center of the sight glass 
or the dipstick, when this is 
supplied. 
In some cases, discrepancies, 
occasionally also substancial, 
versus the oil quantities listed 
in the chart may be noticed. 

The "long life" poliglycol -based 
lubricant supplied by the fac- 
tory, in the absence of contam- 
ination, does not require peri- 
odical oil changes throughout 
the life of the gear unit. Opera- 
tion at an ambient temperature 
0 < ta < 50 °C is allowed. 

Should the gear unit operate at 
temperature below 0 °C, please 
consult Bonfiglioli Technical 
Service Dept. for advise. 

20 - SCHMIERUNG 

Die Schmierung der Getriebe 
von Bonfiglioli erfolgt durch eine 
Kombination aus Ölbad- und 
Tauchschmierung. 

Die Getriebegrößen A10, A20 und 
A30 sind ab Werk mit einer Le- 

bensdauerschmierung versehen. 

Wenn diese Baugrößen mit einem 
IEC- Eingang ausgeliefert werden, 
dann gehört ein Lüfter zum Liefer- 

umfang, außer bei der Einbaulage 
V5. Während des Transports wird 

anstatt des Lüfters ein Stopfen 
verwendet. Vor dem Einsatz des 
Getriebes muss dieser Stopfen 
durch den Lüfter ersetzt werden. 

Die Getriebe ab der Größe A41 
werden ohne Ölfüllung ausge- 
liefert. Vor der Inbetriebnahme 
muss deshalb auf das Einfüllen 
der richtigen Ölfüllmenge ge- 
achtet werden ! 

Bitte beachten Sie dazu auch 
die nachfolgenden Kapitel über 
die Positionen der Stopfen und 
Ölschaugläser und den ent- 
sprechenden Ölfüllmengen. 

Die im Katalog angegeben öl- 
füllmengen sind Anhaltswerte! 
Maßgebend ist, das der Ölstand 
bis Mitte des Ölschauglas für 
die entsprechende Einbaulage 
aufgefüllt wird. Auf Abweichun- 
gen gegenüber den in der Ta- 
belle angegebenen Ölmengen, 
gelegentlich nicht unwesentli- 
che, wird hingewiesen. 

Die mit Lebensdauerschmie - 
rung gelieferten Serien sind mit 
synthetischem ÖI auf Polygly- 
kolbasis gefüllt. Falls dieses ÖI 

nicht verunreinigt wird, ist wäh- 
rend der Lebensdauer des Ge- 
triebes kein Ölwechsel nötig. 
Die zulässige Umgebungstem- 
peratur für den Betriebe liegt im 
Bereich von 0 < ta < 50 °C. 

Falls ein Antrieb bei Temperatu- 
ren unterhalb von 0° betrieben 
werden soll, kontaktieren sie bit- 
te unseren technischen Service 
für weitere Anweisungen. 

20 - LUBRIFICATION 

Les organes intemes des réduc- 
teurs Bonfiglioli sont lubrifiés 
avec un système mixte d'immer- 
sion et de battement de l'huile. 

Les groupes A 10, A 20 et A 30 
sont normalement livré avec 
charge de lubrifiant de l'usine, 
ou du réseau de vente officielle. 

Pour ces mêmes groupes, dans 
l'exécution prevue pour motori- 
sation normalisée IEC, un bou- 
chon de reniflard est fourni et 
devra être installé, sauf position 
de montage V5, avant la mise 
en service du réducteur. 

Les groupes de grandeur A41 
et supérieur sont normalement 
fournis sans lubrifiant, et se 
par l'utilisateur le remplissag 
d'huile avant la mise en service. 

Les tables suivantes sont de ré- 
férence dans l'interpretation 
des positions de montage, du 
placement des bouchons de 
service et de la quantité de lu- 
brifiant. 

Ces dernières sont indicati- 
ves, et pour le correct rem- 
plissage il faut faire référence 
au bouchon de niveau ou à la 
jauge à huile, si présent. 
Par rapport à cette condition 
la quantité de lubrifiant indi- 
qué dans le tableau peut pré- 
senter des écartement, occa- 
sionnellement considérables. 

Le lubrifiant "long life" ; fourni 
de série est de nature synth' 
tique et, à moins de conta 
nation par l'extérieur, il ne de- 
mande pas des remplace- 
ments périodiques pour tout 
l'arc de vie du réducteur. Le 
même lubrifiant permet fonc- 
tionnements à des températu- 
res ambient 0 < ta < 50 °C. 

Pour fonctionnement à des tem- 
pératures inférieures consulter 
notre Service Technique. 

Tipo di carico / Type of duty 

Art der Belastung / Type de charge 

ta 
0 °C -20 °C 

ta 
20 °C -40 °C 

Olio minerale 
Mineral oil 
Mineralöl 

Huile minérale 
ISO VG 

Olio sintetico 
Synthetic oil 
Syntheseöl 

Huile synthétique 
ISO VG 

Olio minerale 
Mineral oil 
Mineralöl 

Huile minérale 
ISO VG 

Olio sintetico 
Synthetic oil 
Syntheseöl 

Huile synthétique 
ISO VG 

Carico leggero / Light duty I Leicht / Charge légère 

Canco medio / Medium duty I Normal / Charge moyenne 

Carico pesante / Heavy duty / Schwer / Charge lourde 

150 

150 

200 

150 

150 

200 

220 

320 

460 

220 

220 

320 

24 
41:!0 BONFIGLIOLI 
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uantità di lubrificante [ I ] Oil quantity (I ] Schmiermittelmenge [ I ] Quantité de lubrifiant (I ] 

(B4) 
[I] ID, I 

B3 B6 d7 B8, a VB o 
A 10 2 1.4 1.4 1.4 1.4 1.4 1.4 

A 20 2 2.3 2.3 2.3 2.3 2.3 2.3 

A 20 3 2.6 2.6 2.6 2.6 2.6 2.6 

A 30 2 3.2 3.2 3.2 3.2 3.2 3.2 

A 30 3 3.6 3.6 . 3.6 3.6 3.6 3.6 

A 41 2 4.0 4.1 4.1 4.7 5.2 4.4 

A 41 3 4.0 4.0 4.0 4.7 6.1 3.9 

A 50 2 4.9 8.1 4.7 8.4 11 9.2 

A 50 3 5.1 8.1 4.7 8.4 11 9.2 I A 50 4 6.3 8.2 5.3 8.3 13 9.1 

A 60 2 6.8 8.1 12 15 18 15 

,A603 6.8 8.1 12 15 18 15 

A 60 4 7.2 11 7.4 16 19 14 

A 70 3 10 14 10 15 20 14 

A 70 4 13 14 10 15 23 14 

A 80 3 15 22 15 26 35 22 

A 80 4 20 22 15 26 39 22 

A 90 3 31 35 37 44 66 39 

A 90 4 41 35 37 44 73 39 

Lubrificazione a vita 

21 - POSIZIONI 
DI MONTAGGIO 
E ORIENTAMENTO 
MORSETTIERA 

Gli orientamenti delle morsettiere 
dei motori sono identificati osser- 
vando il motore dal lato ventola; 
l'orientamento standard è eviden- 
ziato in nero (W). 

Posizione angolare leva di sblocco 
freno. 
Nei motori autofrenanti, la leva di 
sblocco freno (se richiesta) ha 
l'orientamento standard a 90° rispetto 
alla morsettiera (posizione AB); spe- 
cificare con relative opzioni qualora 
l'orientamento desiderato sia diverso. 

(B5) 

Life lubricated 

21- MOUNTING POSITION 
AND TERMINAL BOX 
ANGULAR LOCATION 

Location of motor terminal box can 
be specified by viewing the motor 
from the fan side; standard location 
is shown in black (W). 

Angular location of the brake re- 
lease lever. 
Unless otherwise specified, brake 
motors have the manual device side 
located, 90° apart from terminal box. 
Different angles can be specified 
through the relevant options avail- 
able. 

Dauerschmierung 

21 - EINBAULAGEN 
UND LAGE DES 
KLEMMENKASTENS 

Die Angaben zur Lage des Klem- 
menkastens beziehen sich auf das 
von der Lüfterseite her betrachtete 
Getriebe. Die Standardorientierung 
ist schwarz hervorgehoben (W). 

Winkellage des Handlüfterhebels. 

Bei Bremsmotoren wird der Handlüf- 
terhebel (auf Anfrage) standardmäßig 
auf 90° gegenüber des Klemmkastens 
(AB- Anordnung) geliefert; wird eine 
andere Anordnung verlangt, muß dies 
bei der Bestellung durch das geeigne- 
te Option angegeben werden. 

MI Lubrification permanente 

21- POSITIONS 
DE MONTAGE ET 
ORIENTATION BOITE 
A BORNE 

Les orientations des boites à bor- 
nes des moteurs sont définies en 
regardant le moteur du côté ventila- 
teur. L'orientation standard est in- 
diquée en noir (W). 

Position angulaire levier déblo- 
cage frein. 
Dans les moteurs freins, ce levier 
(si requis) aura l'orientation stan- 
dard de 90° par rapport à la botte à 
bornes (position AB); spécifier avec 
options relatives si l'orientation de- 
sirée est différente. 

Legenda: Key: Zeichenerklärung: Légende: 

Tappo di sfiato / carico Filling / breather plug Einfüll / Ablaßschraube Bouchon de event / remplissage 

Tappo di livello Level plug Ölstandsschraube Bouchon de niveau 

Tappo di scarico Drain plug Ölablaßschraube Bouchon de vidange 

BONFIGLIOLI 
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HS P (IEC) s 

N 

W = Default 

2x 

W = Default 

2413 

3x lb) 

W = Default 
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HS - (IEC) I 
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W = Default 
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INDICE DELLE REVISIONI (R) INDEX OF REVISIONS (R) LISTE DER ÄNDERUNGEN (R) INDEX DES REVISIONS (R) 

R10 

Descrizione Description Beschreibung Description 

Rimossa predisposizione Dropped P132 input for Aufhebung der Anbaumög- Oté Predisposition moteur 
LI 

72 

95 P132 per A 604. A 604. lichkeit P132 für das A 604. P132 pour 604. 

Questa pubblicazione annulla e sosti- 
tuisce ogni precedente edizione o revi- 
sione. Ci riserviamo il diritto di appor- 
tare modifiche senza preavviso. E vie- 
tata la produzione anche parziale sen- 
za autorizzazione. 

This publication supersedes and re- 
places any previous edition and revi- 
sion. We reserve the right to 
implement modifications without no- 
tice. This catalogue cannot be repro- 
duced, even partially, without prior 
consent. 

Diese Veröffentlichung annuliert und 
ersetzt jeder hergehende Edition oder 
Revision. BONFIGLIOLI behält sich 
das Recht vor, Änderungen ohne vor- 
herige Informationen durchzuführen. 

Cette publication annule et remplac 
toutes les autres précédentes. Nous 
nous réservons le droit d'apporter tou- 
tes modifications à nos produits. La re- 
production et la publication partielle ou 
totale de ce catalogue est interdite 
sans notre autorisation. 

174 COD. 1041 R10 
r!Rfl BONFIGLIOLI 
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SIEMENS - GT 2000 BSX 

APPENDIX B 

INSTRUMENT CUT SHEETS 

E -stop Lifeline LRS4 
ref. dwg. 60311132a item 9 

Limit switch for belt overtravel OMRON 
model: D4B1181 
ref.: dwg. 60311128a item 5 
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Lifeline 4 
Installation Instructions 
Installationsanleitung 
Notice d'installation 
Istruzioni per l'installazione 
Instrucciones de instalación 

ei Allen- Bradley 

Guard marten 
Drg. No: 14i415 Issue 1 

www.ejaltd.com - www.ab.com/safety Made by EJA Ltd. Wigan. UK 

nstallation must be in accordance 
vith the following steps and stated 
rpecifications and should be carried 
tut by suitably competent personnel. 
adherence to the recommended 
naintenance Instructions forms part of 
he warranty. 

NARNING: Do not defeat, tamper, 
emove or bypass this unit. Severe 
njury to personnel could result. 

Bei der Installation müssen die Im 
Folgenden beschriebenen 
Anweisungen und angegebenen 
Spezifikationen eingehalten werden. 
Zudem darf die Installation nur von 
entsprechend qualifizierten 
Mitarbeitern ausgefühd werden. 
Werden die empfohlenen 
Wartungsanweisungen nicht 
eingehalten, entfällt die 
Gewährleistung. 

WARNUNG: Nehmen Sie niemals 
Eingriffe am Gerät vor, und zerlegen, 
entfernen oder überbrücken Sie das 
Gerät nicht. Andernfalls können 
schwere Körperverletzungen die Folge 
sein. 

L'installation doit être effectuée par un 
personnel qualifié conformément aux 
étapes et aux spécifications suivantes. 
Le respect des instructions de 
maintenance recommandée est l'une 
des conditions de la garantie. 

AVERTISSEMENT: ne pas entraver le 
fonctionnement de cet interrupteur, ne 
pas le modifier, le retirer ni le 
contourner au risque de s'exposer é 
de graves blessures. 

q = mm (ín) 

81 (3.19)min. 
94.5 (3.72)max 

3.5 (0.14) 1 

115 (4.53) 

Le operazioni dl installazione devono 
essere eseguite da personale 
competente conformemente alle fasi 
qui di seguito illustrate nonché alle 
specifiche stabilite. 
Il rispetto delle istruzioni di 
manutenzione raccomandate 
costituisce parte della garanzia. 

ATTENZIONE: non forzare, 
manomettere, rimuovere o bypassare 
questa unità. Pericolo di gravi lesioni 
alle persone. 

La instalación debe realizarse según 
los pasos siguientes y las 
especificaciones establecidas, y debe 
ser realizada por persona] 
debidamente capacitado. 
El cumplimiento de las instrucciones 
de mantenimiento recomendadas 
forma parte de la garantía. 

ADVERTENCIA: No cambie ni 
manipule indebidamente, ni desmonte 
u omita esta unidad. Esto 
causar lesiones personale 

N = mm (In) 

101 (3.98)min. 
114.5 (4.51)max 

3.5(0.14) 
115 (4.53) 

37 (1.46) 

4 x 5.5 (0.22) I 7.0 (0.28) 

101 (3.98) I Lifeline 4 Exteran 
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4 x M5 
5.0 Nm 
(44.25 Ibin) 

Lifeline 4 Extended Length = 5125m 

2.0 !slim 
(17.7 Ibin) 

34 .--.......---- 33 

22 --1.-k- 21 

44 - 43 

34 -........i.---* 33 

22--1-i- -- 21 

44 i--.......---. 43 

32 *--1H----- 31 

41 22 - -- 21 

12 -1--"--- 11 

24 x23 COMMON 

N.O. 

1,I. 
__._. 

42 .- - 
32 .- -. 31 

22 - -- 
12-1.-1---- 11 

Lifeline 4 

22 -21 
12-1.."----* 11 

Lifeline 4 

12- -t`---- -11 

Lifeline 4 

12 X11 

Lifeline 4 

12- X11 

Blue /Brown = 11/12 
Blau / Braun 
Bleu / Marron 

,gzul / Marrón 

Black / Black = 23/24...21/22 

Schwarz / Schwarz 
Noir / Noir 
Nero / Nero 
Negro I Negro 

EX Lifeline 4 Pneumatic Ufeline 4 

O 

.11--- 
43 k .11-- i) --.-- -® 

42 41 

J 3 

4q 
32 31 

022/-....t....210 
12 11 

0321-..4......3;1_0 

22 21 
6 

0344_ 
22 / 21 v 
12 j-...L.L43 12 11 

Lifeline 4 OD 

®O 

Lifeline 4 OD 

ea OS ® 
Lifeline 4 OD 

11/120 
21/22 
33/34 

3 6 9 11.513.5 11/12 
21/22 
31/32 
43/44 

0 3 6 9 10.513.5 
11/12 
21/22 
31/32 
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111Mt,-i: .. =lf;: w'..s? >,t 
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=valy vvetln 
>teck the corred operation of the 
;witching circuit. Also check for signs 
)f abuse or tampering. Inspect the 
switch casing for damage. Of 
particular importance Is damage which 
causes loss of sealing at the lid or 
xmduit entry. 
1t least every 6 months 
solate all power! Remove the lid. 
nspect all terminais for tightness. 
dean out any accumulation of fine dirt 
Ac. Check for any sign of wear or 
lamage, e.g. cam assembly wear, 
:ontact oxidisation and replace if 
1pparent Replace covers & tighten 
hcrews to specified settings. Reinstate 
he power & check for correct 
rperaton. Re -apply tamper evident 
amish or similar compound tó fixings. 

ìepalr 
f there is any malfunction or damage, 
ho attempts at repair should be made. 
the unit should be replaced before 
nachine operation is allowed. 

)O NOT DISMANTLE THE UNIT. 

nformatlon In regard to UL508 
Vhen used in elevated ambients, 
emperature rating of field wiring shall 
lot be less than amblent 
Electrical spec of rating code: 
1600 
.urrent, Max: 
20V AC -'make 60A, break 6A 
:40V AC - make 30A, break 3A 
.tax. V /A: make 7200, break 720 
15e copper conductors only. Use 
oymeric conduit only. Use one 
enduit entrance for field connections. 

'E 
relaration of Conformity 
cis is to declare that the products 
own on this document conforms 
th the Essential Health and Safety 
rquirements (EHSR's) of the 
hropean Machinery Directive 
9/37/EC), the relevant requirements 
the Low Voltage Directive 
3/23/EEC as amended by 
/68/EEC). These products also 
nform to EN 60947 -5 -1, EN 1088, 

292, EN 60204 -1 and have Third 
irty Approval. 

.r a comprehensive certificate 
tase visit: www.ab.com /safety 

,raun vvuuro 
Auf ordnungsgemäße Funktion des 
Schaltkreises kontrollieren. Außerdem 
auf Anzeichen von Missbrauch oder 
Manipulation untersuchen. Das 
Schaltergehäuse auf Beschädigung 
kontrollieren. Dabei ist besonders auf 
Beschädigungen zu achten, die 
Undichtigkeit am Deckel oder 
Kabelrohreingang verursachen 
könnten. 
Mindestens alle 6 Monate 
Alle Stromversorgungen trennen! Den 
Deckel abnehmen. Alle Klemmen auf 
Festigkeit kontrollieren. Etwaige 
Ansammlungen feiner 
Schmutzteilchen etc. entfernen. Auf 
Anzeichen von Verschlei8 und 
Beschädigungen untersuchen, z.B. 
NockenbaugruppenverschleiB oder 
Kontaktoxidation, und ersetzen, wenn 
diese aufgetreten sind. Deckel wieder 
anbringen & Schrauben auf die 
vorgegebenen Werte anziehen. Strom 
wieder anschließen & auf 
ordnungsgemäßen Betrieb 
kontrollieren. Manipulation - 
anzeigenden Lack oder ein ähnliches 
Mittel neu auf die Befestigungsteile 
auftragen. 

Reparatur 
Bei Fehtfunktlon oder Beschädigung 
dürfen keine Reparaturversuche 
unternommen werden. Die Einheit 
muss ersetzt werden, bevor wettere r 
Betrieb der Maschine zugelassen 
wird. 

DIE EINHEIT DARF NICHT 
AUSEINANDERGEBAUT WERDEN. 

Information betreffs UL508 

Bei Einsatz in höheren 
Umgebungstemperaturen darf die 
Nenntemperatur für die 
Feldverdrahtung nicht niedriger sein 
als die Umgebungstemperatur. 
Elektrische Spezifikation des 
Nennwertcodes: 
A600 
Strom, Max: 
120V AC - Schließen 60A, Öffnen 6A 
240V AC - Schließen 30A, Öffnen 3A 
Max. V /A: Schließen 7200, Öffnen 720 
Nur Kupferleiter benutzen. Nur 
poymerische Leitungsrohre benutzen. 
Einen Leitungsrohreingang für die 
Feldanschlüsse benutzen. 

CE 
Konformltätserklärung 
Hiermit wird bescheinigt, dass die auf 
diesem Dokument aufgeführten 
Produkte die grundlegenden 
Gesundheits- und 
Sicherheitsanforderungen (EHSR's) 
der Europäischen Maschinenrichtlinie 
(98/37/EC), die relevanten 
Anforderungen der 
Niederspannungsrichtlinie (73/23/EEC 
gemäß Anderung durch 93/68/EEC) 
erfüllen. Diese Produkte entsprechen 
auch EN 60947 -5-1, EN 1088, EN 
292, EN 60204 -1 und sind für Dritte 
zugelassen. 
Für ein aumfidutictes ZartIfikat 
besuchen Sie bitte: wwwatacorn/safety 

IWles tee Semsirwa 
Vérifier le bon fonctionnement du 
circuit de commutation. Chercher 
également les signes d'un éventuel 
tripatouillage. Vérifier l'état du bottier, 
en particulier au niveau de l'étanchéité 
du couvercle ou de l'entrée du 
conduit. 
Tous les 6 mois au minimum 
Couper l'alimentation ! Déposer le 
couvercle. Vérifier le serrage de 
toutes les bornes. Éliminer la 

poussière, etc. Vérifier l'état et l'usure 
(usure de la came, oxydation des 
contacts, etc.) et remplacer si 
nécessaire. Remettre les couvercles 
en place en serrant les vis au couple 
spécifié. Rétablir l'alimentation et 
vérifier le bon fonctionnement. 
Appliquer sur les vis une nouvelle 
couche de vernis témoin ou de tout 
autre produit similaire. 

Réparation 
En cas de défaut de fonctionnement 
ou d'endommagement, ne jamais 
essayer de réparer le dispositif. Il doit 
Mn) remplacé avant de remettre la 
machine en service. 

NE JAMAIS DÉMONTER LE 
OISPOSMF. 

Inflxmations relatives au dispositif 
UL508 
Lorsque le dispositif est utilisé dans 
des températures ambiantes élevées, 
le câblage utilisé doit âtre prévu pour 
supporter des températures 
supérieures á celle de l'application. 
Spécifications électriques du code : 

A600 
Tension maxi. : 

120 V ça - fermera 60 A, ouverture 6A 
240 V ça - fermeture 30A, ouverture 3A 
V/A mao& : fermeture 7200, ouverture 720 
Utiliser des conducteurs en cuivre 
uniquement. Utiliser des conduits en 
polymère uniquement. Utiliser une 
seule entrée pour la connexion sur 
site. 

CE 
Déclaration de conformité 
Nous déclarons par la présente que 
les produits mentionnés dans ce 
document sont conformes aux 
prescriptions essentielles d'hygiène et 
de sécurité de la directive européenne 
sur les machines (98/37 /CEE), aux 
prescriptions pertinentes de la 
directive sur les basses tensions 
(73/23/CEE amendée par la directive 
93 /68/CEE). Ces produits sont 
également conformes aux normes EN 
60947 -5 -1, EN 1088, EN 292, EN 
60204 -1 et bénéficient de 
l'homologation tierce partie. 
Pour le certificat complet, consulter 
le site : www.ab.com/safety 

ugnl semmana 
Controllare che il circuito di 
commutazione funzioni come 
richiesto. Sincerarsi anche che non 
esistano indicazioni di un uso non 
autorizzato o di manomissioni. 
Esaminare l'involucro dell'interruttore 
per verificare che non sia 
danneggiato. È di particolare 
importanza ogni danno che possa 
determinare la perdita della tenuta sul 
coperchio o all'ingresso del tubo 
protettivo. 
Almeno ogni 6 mesi 
Isolare tutte le alimentazioni dl 
correntel Rimuovere il coperchio. 
Controllare che tutte le morsettiere 
siano ben strette. Rimuovere ogni 
traccia di polvere ecc. che si sia 
accumulata. Sincerarsi che non 
esistano segni di usura o danno, ad 
es. usura del gruppo camme, 
ossidazione dei contatti, e sostituire in 
caso di usura o danno. Rimettere al 
loro posto i coperchi e serrare le viti 
con le coppie specificate. Riconnettere 
l'alimentazione elettrica e verificare il 

corretto funzionamento. Applicare 
nuovamente vernice tamper evident o 
un composto simile al punti di 
fissaggio. 

Riparazione 
In caso di funzionamento anomalo o 
di danno, non si deve cercare di 
effettuare una riparazione. L'unité 
deve és"sère sostituita prima di 
ricominciare a far funzionare la 
macchina. 
NON SMONTARE L'UNITA. 

Informazioni su UL508 
Per un utilizzo in temperature 
ambientali elevate, il cablaggio di 
campo dovrà essere dimensionato per 
limiti d'impiego a temperature non 
inferiori a quelle ambientali 
Specifica elettrica del codice delle 
prestazioni nominali: 
A600 
Corrente massima: 
120V c.a. - chiusura 60A, apertura 6A 
240V c.a. - chiusura 30A, apertura 3A 
Max. VA: chiusura 7200, apertura 720 
Utilizzare solo conduttori di rame. 
Utilizzare solo tubi protettivi polimerici. 
Utilizzare una entrata del condotto 
protettivo per le connessioni di campo. 

CE 
Dichiarazione dl conformité 
Con la presente si dichiara che i 

prodotti Illustrati su questo documento 
sono conformi ai Requisiti essenziali 
per la salute e la sicurezza (EHSR) 
della Direttiva europea sui macchinari 
(98/37 /CE), ai requisiti pertinenti della 
Direttiva per la bassa tensione 
(73/23/CEE come modificata da 
93/68 /CEE). Questi prodotti sono 
anche conformi alle normative EN 
60947 -5-1, EN 1088, EN 292, EN 
60204 -1 e sono approvati per un uso 
da parte di terzi. 
Per visualizzare un certificato 
completo, ai prega di visitare tI sito: 
www.ab.com/eafety 

Cada semana 
Compruebe que el circuito de 
conmutación funciona correctamente. 
Compruebe también que no haya 
signos de uso incorrecto o 
manipulación no autorizada. 
Compruebe que la 

presente daños. Fijase es ente 
de que no haya danos que ran 
provocar una pérdida de estanqueldad 
en la tapa o la entrada del conducto. 
Cada 6 meses, como minimo 
Aísle toda entrada de corriente. Retire 
la tapa. Compruebe el ajuste de todos 
los terminales. Limpie cualquier 
acumulación de polvo, etc. 
Compruebe si hubiera signos de 
desgaste o danos en el conjunto de la 
leva, óxido en los contactos, etc., y 
haga los cambios pertinentes. Vuelva 
a colocar las tapas y apriete los 
tomillos con los ajustes 
correspondientes. Vuelva a conectar 
la toma de corriente y compruebe que 
funciona correctamente. Vuelva a 
aplicar a las sujeciones un barniz 
revelador de intentos de apertura o 
compuesto similar. 

Reparación 
SI hubiera algún defecto o averla, no 
intente repararlos. Sustituya la unidad 
antes de autorizar el funcionamiento 
de la máquina. 

NO DESMONTE LA UNIDAD. 

Información referente a U 

Si se utiliza en entomos el la 
temperatura efectiva del del 
inductor no deberá ser inferior a la 
temperatura ambiente. 
Especificaciones eléctricas de 
servicio: 
A600 
Corriente, max: 
120V CA - apertura 60A, cierre 6A 
240V CA - apertura 30A, cierre 3A 
V/A max.: aperture 7200, cierre 720 
Use solamente hilos conductores de 
cobre. Use solamente conductos 
poliméricos. Use una entrada de 
conducto para las conexiones 
inductoras. 

CE 
Declaración de conformidad 
Los productos que aparecen en este 
documento cumplen los requisitos 
esenciales de seguridad e higiene de 
la Directiva Europea de Maquinaria 
(98/37/EC) y los requisitos p ntes 
de la Directiva de Bajo Volt 
(73/23/EEC, enmendada po 
93 /68/EEC). Asimismo, los pro uctos 
cumplen la normativa EN 60947 -5-1, 
EN 1088, EN 292, EN 60204 -1 y 
cuentan con el selle Third Party 
Approval. 

Para obtener toda la información 
acerca de seguridad, visite: 
www.ab.com/safety 
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Safety Contacts 2 N.C. or 3 N.C. or 4 N.C. direct opening action 

Designation / UtilizationCat 

Á600 /A -15íl_ 

60W/12A500V/1.4A240V/3A 120V/6A 
N600/ DC-13 (Ueie) 
6O01/0.4A 500V/0.55A 240V/1.1 A 1217V/22A 

al Current 10 A 

Curént, Min. 5V 5 mA 

Auxiliary Contacts 1 N.O. or 2 N.O. 

Operation Force <125 N (28.1 lb) (300 mm cable deflection) 

Tensioning Force to Run Position 103 N (23.17 Ib) typical 

Tensioning Force to Lockout 188 N (42.3 Ib) typical 

Rope Span, Max. 
75 m (246 ft) standard model 
75 m...125 m extended length model 

Actuator Material 
Cable (Rope): Steel cable with polypropelene 
sheath 

Ingress Protection Rating IP67 

Operating Temperature ( -25 °C... +80 °C), ( -13 °F... +176 °F) 

Mechanical Life 1,000,000 operations 

Electrical Life 1,000,000 operations 

Torque Settings, Max. 
5.0 Nm (44.25 lbln) fixing bolts 
2.0 Nm (17.7 lb-in) lid screws 
1.0 Nm (8.85 Ibin) terminal screws 

Note: The safety contacts of these products are described as normally dosed (N.C.), ie. with 
the guard dosed, actuator in place (where relevant) and the machine able to be started. 

Wacts de sécurité 2 N.F. ou 3 N.F. ou 4 N.F. ouverture drectev 

Désignation/utilisation cation 

A600 /AC- 15(tlale) . 

030V/1.2A 5W'/ t4 A 24W /3 A 12W /6 A 
N800 /DC-13 (Vela) 
60W/0.4A500V/0.55A240V/1.1A120V/ 2.2A 

Intensité thermique 10 A 

Intensité minimale 5V 5 mA 

Contacts auxiliaires 1 N.O. ou 2 N.O. 

Force d'activation < 125 N (déplacement du cible de 300 mm) 

Tension jusqu'à la position de fonctionnement 103 N (typique) 

Tension de déclenchement 188 N (typique) 

Longueur maxi. de table 
75 m (246 ft) Modale standard 
75 m...125 m Modale a longeur étendue 

Actionneur Cable en acier avec gaine polypropylène 

Protection IP67 

Plage de températures de service -25 °C... +80 °C 

Durée de vie mécanique 1 million de cycles 

Durée de vie électrique 1 million de cycles 

Couples de serrage 
Vis de fixation 5,0 Nm 
Vis du couvercle 2,0 Nm 
Vis des homes 1,0 Nm 

Remarque : Les contacts de sécurité de ces produits sont décrits comme normalement fermés 

(NF), c'est -h-dire lorsque la protection est fermée, l'actionneur en place (si applicable) et la 

machine en état de démarrer. 

Contatti di sicurezza 2 N.C. o 3 N.C. o 4 N.C. ad aborre drelm d aperbaa 

Designazione!Cet di utilizzazione 

A600 / c.a -15 (Uale) 
600V/12A,500V/1,4A, 240V/3A.120V/6A 
N600 / cc. -13 (Unte) 
600V/0,4A 50W /0,55A.24U// 1,1 A 120V/22A 

Corrente termica 10 A 

Corrente, min. 5V 5 mA 

Contatti ausiliari 1 N.O. o 2 N.O. 

Forza di funzionamento <125 N (deflessione del cavo 300 mm) 

Forza di regol. tensione alla posiz. di corsa 103 N (valore tipico) 

Forza di tensione a bloccaggio 188 N (valore tipico) 

pa (corda), massima Campata cavo 
75 m (246 ft) Modello standard 
75 m...125 m Modello a lunghezza estesa 

Materiale attuatorev 
Cavo (corda): cavo d'acciaio con rivestimento 
di polipropilene 

Classificazione IP IP67 

Temperatura d'esercizio -25 °C... +80 °C 

rata meccanica 1.000.000 di funzionamenti 

ta elettrica 1.000.000 di funzionamenti 

Regolazioni coppia, massima 
5,0 Nm per I bulloni di fissaggio 
2,0 Nm per le viti del coperchio 
1,0 Nm per le viti dei mometti 

NB: i contatti di sicurezza di questi prodotti sono descritti come normalmente chiusi (NC), vale 

a dire con la protezione chiusa, l'attuatore in funzione (ove sia richiesto) e la macchina in 

condizione dl awiamento. 

U 

ú 

O 
z 
CL 
(/) 
W 

Sicherheitskontakte 2 N.C. oder 3 N.C. oder 4 N.C. direkte Ólhturg 

Designation /UtilizationCat 

AE00 /AC-15 (1191e) . 

&W /12A50W/1AA240V/3A126V/6A 
P600 / DC-13 &tee) 
0:10V/0.4A50W/056A240V/1.1 A 120V/22A 

Wärmestrom 10 A 

Strom. Min. 5V 5 mA 

Hilfskontakte 1 N.O. oder 2 N.O. 

Betriebskraft <125 N (28,1 lb). (300 mm Kabelabbiegung) 

Spannkraft Kir Betriebsposition 103 N (23.17 lb) Normalwert 

Spannkraft für Sperrung 188 N (42,3 lb) Normalwert 

Kabel- (Seil -) Spannweite, Max. 
75 m' (246 ft) Standardmodell 
75 m...125 m verlängertes Modell 

B etätigungselement -Material Kabel (Sell): Stahlkabel mit 
Palypropylenummantetung 

Eindringen -Schutzgrad IP67 

Betriebstemperatur ( -25 °C... +80 °C), ( -13 °F... +176 °F) 

Mechanische.Lebensdauer 1.000.000 Betätigungen 

Elektrische Lebensdauer 1.000.000 Betätigungen 

Drehmomenteinstellungen, Max 
5.0 Nm (44.25 lb-In) Befestigungsschrauben 
2.0 Nm (17.7 lb-in) Deckelschrauben 
1.0 N -m (8.85 lbin) Klemmenschrauben 

Hinweis: Die Sicherheitskontakte dieser Produkte sind als normalerweise geschlossen (N.C.) 

beschrieben, d.h. bei geschlossener Schutzvorrichtung, Betätigungselement In Position (falla 

zutreffend) und Maschine startfähig. 

Contados de seguridad 2 N.C. o 3 N.C. o 4 N.C. aooián de aperbaa dada 

Cat. designación ! utilización. 

A800 /AC15 (Dale 
600V / 12 A 50W / 1.4 A 240V /3/4.120V/ 8A 
N800/ 0C-13 (!.lela) 
6OW/0AA50W/0.55A240//1.1 A 120//22A 

Comente térmica 10 A 

Comente, min 5V 5 mA 

Contactes auxiliares 1 N.O. o 2 N.O. 

Fuerza operativa <125 N (28.1 Ib) (300 mm desvladón del cable) 

Fuerza de tensión a la posición de ejecución 103 N (23.17 Ib) típicav 

Fuerza de tensión a bloqueo 188 N (19.19 kg) típica 

Longitud del cable (cordón), máx 
75 m (246 ft) Modelo estándar 
75 m...125 m Modelo extralargo 

Material del accionador 
Cable (cordón): Cable de acero recubierto de 

polipropileno 

Protección contra el ingresov IP67 

Temperatura operativa ( -25 °C... +80 °C), ( -13 °F... +176 °F) 

Vida mecánica 1,000,000 operaciones 

Vida eléctrica 1,000,000 operaciones 

Ajustes de par, máx. 

5.0 Nm (44.25 lb-in) tomillos de sujeción 
2.0 Nm (17.7 lb-in) tomillos de la tapa 
1.0 Nm (8.85 ltrin) tomillos terminales 

Nota Los contactos de seguridad de estos productos se describen como normalmente 

cerrados (o N.C.), es decir, con el protector cerrado, el accionador en su lugar (si procede) y la 

máquina en condiciones de arrancar. 
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Model D 4 B - N 
Safety Limit Switch 

Instruction Sheet 

Please read all instructions before using to ensure proper 

use and application of the switch. Save this instruction 

sheet for future reference. 

1 

0685887-7C 

OMRON Corporation 

NOTICE 
1. Connect the fuse to the switch in series to prevent it from 

circuit damage. The value of the breaking current of th 
must be calculated by multiplying rated current by 150 to 200%. 
When using the switch with EN ratings, use 10A fuse, Type g! 
or gG that complies with IEC269. 

2. Do not use the switch where explosive gas, ignitable gas, or any 
other harmful gases may be present. 

3. Keep the electrical load below the rated value. 

4. The life expectancy of the switch is seriously affected by the 
number of electrical and mechacal actuations. Evaluate the 
switch under actual working conditions before permanent 
installation. Be sure to keep the frequency of operations within 
specifications. 

5. Never wire to a wrong termimaL 

6. Do not drop the switch. Excessive shock and vibration can cause 

malfunction or other damage to switch characteristics. 
Do not disassemble the internal switch, there are no user 
serviceable parts inside. 

7. Environment 

7.1 Make sure to check influence of the environment when 
the switch under the ambient condition of oil and chemicals. 
Kinds of oil and chemicals produce an effect on sealing 
property which causes faulty contacts, faulty insulation, electric 
leak, and fire. 

7.2 Do not use the switch under any of the conditions mentioned 
below. 

Frequent temperature changes. 

High humidity or where dew condensation may be generated. 
Where the switch is subjected to severe vibration. 

0 Warning 

A potentially hazardous situation, by misuse. could result in 

death or serious injury, or minor or moderate injury. 

A Warning - 
Please connect grounding wire. 
Electrical shock hazard may be caused -by non- connection. 

Do not touch the live switch terminal. 

Electrical shock hazard may be caused. 

Do not disassemble or touch inside under power -on. 

Electrical shock hazard may be caused. 

8. Mounting 

The switch must be fastened with two M 5 Philips screws and 
washers. To mount three- conduit models, the D4B -DN switches 
have two through holes on the upper part of the body and 

two holes on the back lower part for two mounting studs. The 

mounting stud holes are 5 _0:15 mm dia. , and 5 x 

height. 

(Mounting Holes> 

<Standard> , Two. Ma 
Unit : 

--1 

Note : Accommodates EN50041 mounting dimensions. 

<3- conduit> 
Two. M5 

59.310 1 

44: 

., 

WI áa. holes. mac S height 
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9. Mounting screw tightening torque 
Se mounting may result in malfunction. Fasten the screws to 
specified torque. 

Head clamping 
screw 

0.78 to O.88Nm 
{ 8to9kgfan /0.58to0.65ftIbf } M3.5 screw 

Lever damping saw 
(Roller Laver) 

0.59 to 0.78Nm 
{ 6to8kgf cm /0.43to0.58ft Ibf } 

M 4 screw 

Cover clamping 
screw 

1.18 to 1.37Nm 
{ 12tol4kgfan /0.87tol.Olftlbf } M3.5 screw 

Cover damping screw 

(3-conduit type) 
0.78 to 0.88Nm 

( 8to9kgf cm /0.58to0.65ft lbf I 
M3.5 screw 

Body clamping 
screw 

4.90 to 5.88Nm 
{ 50to60kgfan /3.62to4.34ftIbf } 

M 5 Phillips screw 

Connector at 
conduit opening 

1.77 to 2.16Nm 
{ 18to22kgfcm /1.30to1.59ftIbf } 

Cap screw 1.27 to 1.67Nm 
{ 13tollkgfan /0.94to1.23ftIbf ) 

Terminal screw 0.59 to 0 78Nm 
( 6to8kgfan /0.43to0.58ft Ibf I 

M3.5 screw 

10. Wiring 
Securely connect the wires to the terminals using spade or ring 

Oactors with insulation tubes. Adequate conductor size is 

G 20 to 14 (0.5 to 2.52e). 

11. Handling of conduit opening 
Tighten the connector with specified torque in item 9. Apply 
sealing tape between connector and conduit opening so that the 

enclosure will conform to 1P67. Use a cable with a diameter 
suitable for the connector. 

12. Changing the direction of switch head 

The direction of switch head may be adjusted to any of four 
directions by loosening the head clamping screws at the four 
corners of the head. 

15. Technical specificaions 

The specifications below apply to positive opening type switches 

only (type D48 -05N or D4B- DAD12N). 

Conformity : Machine Directive, LoW Voltage Directive. prEN1088, EN50041 

Approval : EN60947.5 -1, GS- ET -15. SUVA. U1_508. CSAC 22.2 N 14 

Use category : AC-15. 

Rated voltage : 400VAC 

Rated current : 2A 

UL. CSA electrical rating : MOO 

Voltage : 800, 480, 240. 120VAC 

Volt Amp : Make 7200VA 

Break 720VA 

Positive opening 
travel 

Positive opening 
force 

Total travel iii 

Lever type 
01 

35° 

19.61N 

(2000gí } 

75° - . 

Plunger type 
02 

3.2mm 

19.61N 

{ 2000gf ) 

7mm 

Note 

01 Lever type 
D4B-05W11 N 
O48-05W18N 
D48-05(A/17N 

*2 Plunger type 
D413-050/70N 
D4B-05(A171 N 

3 This is nominal 
value. 

Adequate operating speed : 1 mmto0.5 m /sec 

Adequate operational frequency : 30 cycles /sec 

Short circvit protective device : 10A fuse, type gl or gG (IEC269) 

Refer to catalogue for technical specifications for non positive - 

opening type switches. 

13. Changing the angle of Lever (Lever type only) 
When changing the angle of lever, loosen the screws on the side 
of the lever. Grooves which engage the lever every 90° are cut 
into the operation display plate to prevent the lever from slipping 
against the rotary shaft. 
The operation display plate can be turned over so that the lever 
can be set to any postion with 360° area. 

switch is functioned as a safety switch, however, the 
tion display plate must not be turned over. The lever and 

o atioà. display plate must be fixed together to prevent the 
lever from slipping against the rotary shaft. 

14. Operation Selection (Lever type only) 
®Remove the head by loosening the four screws that secure the 

head to the switch body. 
©Turn over the head to set the desired operation (CW, CCW, or 

CW +CCW). The desired operation can be selected by setting 
the Head cover knob as shown in the figure. This knob is 

factory set for CW +CCW operation. 
Q)Side rotary heads can be converted to clockwise, counter- 

clockwise. or bidirectional operation in seconds. Just push the 
button at the base of the head cover knob and rotate to 
desired position. 

®After selecting direction, fasten the head clamping screws to the 
specified tarque in item 9. 

Operating positon 
mart (atro.) 

Head cover (Push and rotate) 

Bottom side of switch head 

Pre cautions I n Using the Product 

Always use this product within its rating and specifications 
and apply appropriate safety measures. For assistance with 
any of the applications listed below, please consult an Omron 
sales office. 

TCondition and circumstances which are not mentioned in 

the instruction sheet. 
©Control of nuclear power, trains, airplanes, automobiles, 

incinerators, medical devices, game machines, or safety 
devices. 
When used in safety applications to prevent injury 'or 
property damage. 

Contact the following sales office about product information. 

North America : 

Omron Electronics. Inc. TEL : 1-800-55-OMRON 
Omron Canada, Inc TEL : 416-286-6465 

TEL : 514-636 -6676 (French Language) 
Europe : 

European H.Q Omron Europe B.V 
TEL : 31-2356-81 -300 
FAX : 31-2356-81-388 

Asia and Pacific 
tX1X111 *®OMRONNEAOlf TEL : 82-2-511-6071 
IV ® OMRON (CHINA) CO.,LTD. 

TEL : 86-10-513-0674 

6 j OMRON ELECTRONICS ASIA LTD. 
TEL : 852-2375 -3827 

ñ X OMRON TAIWAN ELECTRONICS INC. 
TEL : 886- 2-7153331 

Australia OMRON ELECTRONICS PTY. LTD. 
TEL : 61-2-878-6377 

Singapore OMRON SINGAPORE PTE. LTD. 
TEL : 65-28300006 
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PREFACE 

SIEMENS - BPF 2000 BSX -L 

This manual contains all the information necessary to transport, to install, start up, use, 
maintain and dismantle the belt press filter BPF 2000 BSX. This manual must be read 
carefully by the personnel responsible for the management of the machine before proceeding; 
only by following carefully the instructions described within, will the machine be able to 
provide over a long period, the performance for which it has been constructed. 

SPARE PARTS 
To constantly ensure a correct functioning of the BPF 2000 BSX, it is advised not to wait for 
consumable components of the machine to wear out before undertaking their replacement. 
A component replaced at the right time will ensure better performance, avoiding greater 
costs. Only the use of original parts can guarantee the maintenance of the characteristics and 
the designed performances. 

TECHNICAL ASSISTANCE 
SIEMENS is able to provide all information regarding the use and the maintenance of its 
machines. For technical assistance the address to refer to is the following: 

SIEMENS WATER TECHNOLOGIES S.P.A. 
Sernagiotto Products 

via Torino 114 - 27045 Casteggio (PV) - ITALY - 
phone # + +39- 0383806711 - fax # + +39- 038383782 

e -mail: sernagiotto.water @siemens.com 
web site: www.sernagiotto.it 
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SIEMENS - BPF 2000 BSX -L 

1. INTRODUCTION 

1.1. AIMS AND LIMITS OF THIS MANUAL 

This manual is intended for the use of the operators interested in moving, installing, 
operating, maintaining and running the BPF 2000 BSX from start up until the final 
dismantling. The purpose of this manual is to provide information regarding : 

operation of the machine as intended in the original project; 

technical characteristics; 

transportation; 

installation, assembly and dismantling; 

safety devices and their setting; 

operation; 

maintenance; 

training of personnel; 

spare parts; 

This manual does not in any way replace the specific preparation that operators must 
have achieved previously on similar equipment or that they will be able to achieve under 
the direct supervision of previously trained personnel. 

The operator must have a proven capability and aptitude and must be provided with the 
necessary knowledge for the operation and for the normal maintenance of the 
mechanical and electrical components. 

It is necessary to underline that the instructions regarding the assembly, the dismantling and 
the operation of the machine are provided only as reminders, because these operations must 
always be carried out by skilled and properly prepared installers. In the event that the 
installers are not those indicated by SIEMENS itself, the user is advised to check their 
capabilities before commencing installation. 

SIEMENS disclaims any responsibility due to the use of non -qualified installers. 
SIEMENS is able to take care of the installation of the machine and to give training 
courses for this purpose. 

The correct use of the machine depends on both the instructions contained in this manual and 
the observance of the safety measures according to the specific legislation in force in the 
country where the machine is installed. 

1.2. WHERE AND HOW TO STORE THIS MANUAL 

The instruction manual must always be available for reference in the plant where the belt press 
filter is installed. We suggest to entrust the manual to the person responsible for the plant who 
should store it in a location protected from the environment. In case of damage that endangers 
even partially, the readability, the user should acquire a new copy of the manual by requesting 
exclusively directly to the manufacturer. 
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1.3. MANUAL UPDATES 

SIEMENS - BPF 2000 BSX -L 

This manual represents the state of the art at the moment of commercialization of the machine 
to which it refers; it should not be considered inadequate due to successive updates based on 
further experience. SIEMENS reserves the right to modify its production and the relating 
manuals without being obliged to update previously released material. Possible manual 
updates that SIEMENS will consider to release to users should be stored together with the 
original manual to which they form an integral part. 

1.4. CO- OPERATION WITH USERS 

SIEMENS is at the disposal of their clients to provide further information and will consider 
proposals of improvement to make this manual more and more in accordance with the 
requirements for which it has been prepared. In the event of sale of the machine to a third party, 
the user is kindly requested to inform SIEMENS of the address of the new owner to permit 
the mailing of eventual updates of this manual. 

1.5. LIABILITY EXCLUSION 

SIEMENS, as constructor, disclaims any direct or indirect responsibility due to : 

improper use of the machine. 

use by unqualified personnel. 

use not in accordance with the regulations in force in the country of installation. 

defective electrical power supply. 

defective maintenance. 

modifications or repairs not authorized by the constructor. 

use of non -original spare parts. 

complete or partial non -observance of the directions contained in this manual. 

exceptional events. 
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SIEMENS - BPF 2000 BSX -L 

2. GENERAL INFORMATION 

2.1. MANUFACTURER 

SIEMENS WATER TECHNOLOGIES S.p.A. 
Sernagiotto Products 
Via Torino, 114 - 27045 CASTEGGIO (PV) - ITALY 
phone # + +39 0383806711; Fax # + +39 038383782 
e -mail: sernagiotto.water @siemens.com 
Web site: www.sernagiotto.it 

2.2. IDENTIFICATION LABEL 

The belt press carries a label, positioned as indicated here below. 
o 

SIEMENS 
o 

..IEP 1EpMöp.[Ee . .. 
SEIN.IBSUTM mmucTe'o (E,A 3...,,, 

320711111.17/12 
- e .n...e3oeeo.ie 

o 

figure 1 Identification label 

2.3. ALLOWED USES OF THE MACHINE 

o 

The belt press filter, model BPF 2000 BSX, was designed for dehydration of aqueous 
suspensions of solids of fibrous and mineral nature. The operation of dehydration consists of 
the concentration of solids present in the sludge through the removal of water: at the end of 
the process you obtain a solid product (cake) that has a volume much less than the starting one 
and a consistency that allows an easier transport. 
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SIEMENS - BPF 2000 BSX -L 

To allow the equipment to operate in the correct manner it is necessary every so often, to bind 
the solids in the suspension (of which the dimension is of the level of colloid or little more) 
through the use of chemical products (typically organic polyelectrolytes). The solids present 
in the sludge have to be of a diameter less than a millimeter; the presence of a small quota ( 

< 0.1% ) of particles with a maximum diameter of 5 mm is permitted. The presence of solids 
with dimension greater than 5 mm, of metallic pieces (nails, bolts, screws etc.), glass or other 
cutting materials could cause damage to the machine. 

2.4. USES NOT PERMITTED FOR THE MACHINE 

The following cannot be treated 

toxic sludge. 

radioactive sludge. 

corrosive sludge. 

explosive sludge. 

The machine cannot be used in the treatment of food products. All uses different from those 
permitted are to be considered improper and are strictly forbidden. SIEMENS declines any 
responsibility for a use different from that for which the machine was designed. 

2.5. GENERAL SAFETY INSTRUCTIONS 

At the moment of using the machine, we recommend that the legal regulations in operation 
in the country in which the machine is installed are strictly followed. It is the responsibility 
of the proprietor to maintain and use the machine and components supplied by SIEMENS in 
a manner compatible with the laws for health and safety of the operator. 

Attention : The safety must be considered as a basic component for the functioning of the 
machine for all phases of its life. Adopting appropriate measures of safety and use prevents 
the risk of incidents and damage to operators. 

Here is a list of basic safety indications: 

For safety means it is advisable to adopt a program of training of personnel and a program 
of ordinary and extraordinary maintenance. The personnel proposed should be advised of 
the location and the functioning of the devices for safety and emergencies. 

The machine can only be used after controlling that all the safety devices are in position 
and are securely fixed. 

In the event of inspection, maintenance and installation, be sure that the motors have been 
stopped by the control panel and its restart is blocked. The operator can only be restarted 
after the guards and safety devices are in place. 

The voltage of the electrical motor can cause risk to personnel, and can cause permanent 
damage. We recommend to use only qualified personnel for the installation, operation and 
maintenance. 

Install the machine in an ambient with an ideal lighting. 

Do not overload the machine or use it for different uses from which it was designed. 

The lanyard emergency switch shown in the dwg. 60306563, given in the section "spare parts" 
of this manual are to be considered as an additional precaution to cover possible residual risk. 
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3. STORAGE 

SIEMENS - BPF 2000 BSX -L 

In the event that the BPF is not immediately installed, it is necessary to. 

Store in a closed location, protected from bad weather conditions. The minimum 
temperature should not be less than 5 °C and the relative humidity should be less than 70 %. 
Low temperature can damage the rolls covering. 

Avoid the direct exposition to sunlight especially for the rolls covering. 

The electric motor has to be protected with particular care regarding the formation of 
condensation. In particular every 3 -4 months, dismantle the motor cover up and turn 
manually the fan for at least 20 turns. When finished close and put the protection covers 
in place. 

The motor reducer should be kept filled with lubricant as is usually supplied. In any case, 
we recommend that verification of the level and the filling up if required. 

The cushions, located in the roll support have to the greased and rotated at least one time 
per month to avoid any possibility of the accumulation of condensation that could 
compromise the efficiency. 

We recommend particular attention to the conservation of the accessories sent separately 
and listed in the expedition documents. 
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SIEMENS - BPF 2000 BSX -L 

4. PROCESS DESCRIPTION 

POLYELECTROLYTE 

SLUDGE 

3 

Tank 
mixer 

ti \ 0 

c, GRAVITY ZONE 

WEDGE ZONE 

"S" ZONE 

Gravity 
zone 

000 000 000 0ó 0ó 

b ó ó b ó b b 

aaaaaaaaaaa 

8 4 4 8 4 8 8 4 8 8 

s' 
zone 

figure 2 Description of the process 

Wedge 
zone 

ti 
Discharge 

Tank mixer 
This is the first stage of dewatering. In this stage the sludge and polymer are mixed together 
to enhance flocculation. The mixing is obtained by injecting polymer into the sludge feed line 
prior to the mixing tank. The sludge and polymer enter the mixer tank at the bottom flange 
connection. The variable speed internal baffles mix the sludge and polymer as it rises in the 
tank before discharging onto the gravity zone. 

Gravity zone 
The dehydration of the product takes place using only the force of gravity; fig.2 most 
interparticle liquids drain through the belts. The pressure forces in this area are around a few 
millibars. 

Wedge zone 
In this area the two belts converge creating a wedge. The pressing of the product is obtained 
through the volume reduction exerted by the section variation. The wedge is adjusted by the 
manufacturer, before expedition, and it does not require further maintenance. 

Iii ..11..11.4jJ.1111 

p 11.p 
figure 3 Wedge zone 

"S" high pressure zone. 

In this area the product, that has already lost a large part of the liquid, receives a further 
pressing called high pressure. This pressure is exerted in the contact areas between rolls and 
belts. 

figure 4 High pressure zone 
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SIEMENS - BPF 2000 BSX -L 

5. IDENTIFICATION OF THE BLOCKS 

O m mO® 12 ®®® 

figure 5 Identification of the blocks 
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SIEMENS - BPF 2000 BSX -L 

Pos. Description Pos. Description 

1 Belts 15 Motor rolls 
2 Sludge leveller 16 Doctor blades 
3 Gravity zone 17 Pneumatic control cabinet 
4 Wedge zone 18 Belts emergency microswitch 
5 S zone 19 Machine stop em. microswitch 
6 Lower and upper chassis 20 Tank mixer 
7 Filtrate collecting trays 21 Mixer Drive 
8 Tensioning rolls 22 Floating leveller 
9 Air bellows 23 Chicane 
10 Belts tensioning device 24 Skirts in the gravity and wedge 
11 Belts washing boxes zone 
12 Sensor paddle 25 Auxiliary contacts junction box 
13 Belts centering device 26 Distribution headbox 
14 Belts Drive 

This machine consists of: 

Belts (1) 

The upper and the lower (clipper type) belts are made of a plastic material. The filtering 
capacity varies depending on the type of product to be treated. 

Sludge leveller (2 - 22) 

It is made of bent sheet metal assembled transversally to the upper belt, at the end of the gravity 
zone. It is adjustable in height and evens out and distributes the product before it arrives in 
the wedge zone. 

Gravity zone (3) 

The dehydration of the product takes place using only the force of gravity; most interparticle 
liquids drain through the belts. The pressure forces in this area are around a few millibars. 

Wedge zone (4) 

In this zone, situated between the two belts in the convergence zone, the product is subjected 
to an increasing pressure that performs the first phase of separation. This zone is made of rolls 
of small diameter. The width of the product spread on the belt is, in this area, adjustable. As 
a matter of fact, with reference to the 60304432 drawing contained in the spare parts section, 
2 wedges are provided, 1 on each side, and their position is adjustable through the steering 
wheels (pos. 7). These devices allow to reduce the width of the incoming panel to the zone "S" 
to avoid possible discharges of the product itself especially in correspondence to the last rolls 
of the high pressure zone. 

"S" zone (5) 

The zone "S" is characterized by 7 rubberized rolls where an increasing pressure is applied. 

Upper and lower chassis (6) 

It is formed by two parts, an upper and a lower one, and is realised with UPN steel channel 
connected by crossbars made of tubular beams. The particular soundness of the chassis allows 
minimum warpage and limited effort is necessary to guarantee high performances. 
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Filtrate collecting trays (7) 

SIEMENS - BPF 2000 BSX -L 

These are made of stainless steel and are bolted to the lower and upper chassis. They collect 
the cake coming from the above mentioned zones and they convey it to the drains. 

Belts tensioning device (10) 

The BPF is provided with two belts tensioning devices. Each device supplies the necessary 
force to maintain a belt in tension. This device is made of a pair of air bellows (9), of two 
pinion -rack pairs and of a roll called tensioning roll (8). The pinions, jointed to a torsion bar, 
guarantee a parallel movement of the two racks so that the belt, under the pressure of the air 
bellows, stays perfectly centered without cross -shiftings. The air bellows pressure is 
adjustable by operating on the corresponding reducers located in the pneumatic cabinet. DO 
NOT EXCEED THE PRESSURE VALUES INDICATED IN THE TENSION DIAGRAM 
PLACED INSIDE THE PNEUMATIC CABINET. 

Belt washing boxes (11) 

Also for the belt washing boxes there are two sections, one to wash the upper belt and one to 
wash the lower one. Each box contains a spray pipe provided with nozzles that are not visible 
and with an internal cleaning brush operated externally through a steering wheel. The pipe, 
supplied by pressured water, removes the solids that pass through the belt. The connection to 
the hydraulic supply system must be carried out through flexible hoses that can be supplied 
under request. 

Belts centering device (13) 

The BPF is supplied with two devices, one for each belt. This is a pneumatically supplied 
device that maintains each belt in a centered position in correspondence to the rolls. If the belt 
deviates from a central position, a sensor paddle (12), using a pneumatic cylinder, activates 
the centering roll bringing the belt back into the correct washing position. 

Drive (14) 

This is made of an electric motor and a gearbox. The variation of speed is obtained through 
an inverter (not included in the standard supply) and it is possible only when the machine is 
in operation. 

Doctor blades (16) 

These remove the sludge panel from the belts in correspondence to the motor rolls (15). A 
system of elastic elements provides the necessary loads to the corresponding blades to scrape 
the roll. Beside these two devices another blade is provided for cleaning the lower tensioning 
roll (8). 

Pneumatic control cabinet (17) 

This is installed on board the machine and includes all the instruments necessary to control 
and provide the pneumatic energy necessary to operate the belts centering devices, and the 
belts tensioning devices. Moreover, it is supplied with a pressure switch regulated at 
minimum that will stop the machine in the event of the interruption of the air supply. 
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SIEMENS - BPF 2000 BSX -L 

Belt emergency microswitches (18) 

These microswitches or limit switches halt the machine in case a belt slips sideways beyond 
a safety value set by the manufacturer. The machine is supplied with two devices, one for each 
side. 

Emergency /machine stop microswitches (19) 

These safety microswitches can be activated manually through metal cords placed on for each 
side, so that the machine can be stopped in case of emergency. They are provided with local 
reset switches that must be activated in case the machine has been stopped. 

ATTENTION: Before resetting the microswitch it is necessary to remove the cause that 
has provoked the intervention. 

Tank mixer (20) 

The tank mixer provides to condition the sludge to be dewatered after polyelectrolyte 
injection. The polyelectrolyte injection must be done in the sludge pipeline, about 3 meters 
upstream the tank mixer. Additional information is given in the appendix. 

Mixer drive (21) 

This drive, equipped with a gearmotor, provides to rotate a stirrer with special blades for 
better mixing. The speed variator is obtained by turning the variator handwheel and therefore 
possible only when the machine is working. 

Chicane (23) 

These are made of plastic elements called "plows ". They remove the sludge to help the 
solid - liquid separation increasing the efficiency of the draining. 

Skirts in the gravity and wedge zone (24) 

Equipped with extractable gaskets, they keep the sludge in the gravity zone and they 
determine the width before entering the wedge zone. 

Auxiliary contacts junction box (25) 

According to the electrical diagram contains all terminal blocks to be wired to the electric 
control board. 

Distribution headbox (26) 

It provides to distribute the sludge on the belt in the initial part of the gravity zone. 
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SIEMENS - BPF 2000 BSX -L 

6. SAFETY DEVICES 

' . T _- iY_I \ a-aaa- s ;o T ::, - ü:ï. ,i¡j.- ' ;_ /A1 iiC` +rü::1iM:Tw1::,=,:. _i./ \ . %riiil :: lll; .. L.I.: i .!!ílll +,::..k`,. ....kn.. 
3. IIiü;ir - J 

II 

figure 6 Safety devices 

POS. DESCRIPTION QUANTITÀ 

1 

2 
Belts emergency microswitch 
Emergency /machine stop microswitch 

2 
2 

The machine is fitted with two end stop microswitches (pos. 1), which stops the machine when 
the belts slip sideways more than a certain safety value fixed during fabrication. On each side 
of the machine there are two metal cables that can be operated manually to activate the 
microswitch (pos. 2) to cause the arrest of the machine in the event of an emergency. Reset 
buttons are fitted locally to restore the original condition. 

Safety procedures 

Lastly the pneumatic control cabinet is fitted with a pressure switch that interrupts the 
functioning of the machine in the event that the air pressure drops below around 2.5 BAR (35 .40 
PSI). 
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SIEMENS - BPF 2000 BSX -L 

7. TECHNICAL DATA FOR THE MACHINE 

Weight of the machine (empty) : 7300 kg 

Weight of the machine (working) : 8000 kg 

Dimensions (L,H,W) : 5900 x 2600 x 3300 mm 

Upper belt dimension : 2100 x 10300 mm 

Lower belt dimension : 2100 x 19000 mm 

Belt speed : 2.8 -8.5 m /min (20 -60Hz) 
Water pressure for belt wash : 6 min. bars 
Water consumption for belt wash : 17.5 m3 /h 

. Air pressure : 6 min. bars 
Air consumption : 7 Nm /h 
Power supply : 415V - 50Hz - 3 Ph. 

Belts motor power : 3 kW 
Mixer motor power : 1.5 kW 

. Noise level : < 85 dB(A) 

7.1. ENVIRONMENT FOR THE INSTALLATION OF THE MACHINE 

The belt press filter BPF 2000 BSX is designed and constructed to be installed in a normal 
environment. We recommend that the machine is not used in areas or environments 
considered dangerous for the presence of gas or explosive power or corrosive substances. In 
the case that the machine has to be installed in dangerous environments, consider that the 
motors, electrical supply, etc. are not constructed to be installed and operated in these 
conditions. In these circumstances we recommend that, to avoid any inconvenient, you 
consult directly to SIEMENS. In the event that BPF 2000 BSX is not immediately installed: 

1) Store in a closed location, protected from bad weather conditions. The minimum 
temperature should not be less than 5° C and the relative humidity should be less than 
70 %. Low temperature can damage the rolls covering. 

2) Avoid the direct exposition to sunlight especially for the rolls covering. 
3) The electric motor has to be protected with particular care regarding the formation of 

condensation. In particular every 3 -4 months, dismantle the motor cover and turn 
manually the fan for at least 20 turns. When finished close and put the protection covers 
in place. 

4) The motor reducer should be kept filled with lubricant as is usually supplied. In any case, 
we recommend that verification of the level and the filling up if required. 

5) The cushions, located in the roll support have to the greased and rotated at least one time 
per month to avoid any possibility of the accumulation of condensation that could 
compromise the efficiency. 

6) We recommend particular attention to the conservation of the accessories sent 
separately and listed in the expedition documents. 
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HANDLING AND TRANSPORT 

8.1. WEIGHTS AND DIMENSIONS 

The BPF 2000 BSX is supplied as follows : 

machine body complete without belts 

belts drive 

sludge mixer 

The table below indicates the weights and measures of the disassembled parts of the BPF. 

Part of the machine Weight (kg) Size (mm) 1 x h x w 

machine body 7300 5600 x 2370 x 3263 
belts drive 70 1000x600x600 
sludge mixer 300 800x800x2200 
distribution headbox 100 500x500x2000 

8.2. HANDLING 

In the phase of handling, the BPF 2000 BSX has to be lifted with cables or chains, using a crane 
in order to render the operation secure for the operators and for the structural integrity of the 
machine. For the lifting an adjustable four point cast should be used. From the motor side 
shorten the chain to ensure that the machine is lifted perfectly horizontally. 

The correct mode of securing the machine is illustrated in figure 6. The lifting cables or 
chains should be hooked to the predisposed lugs on the upper part of the machine, at the 
for angles. 

The position of the lugs is shown in figure 6. It is necessary to verify the compatibility of the 
weight of the machine and the maximum load that can be lifted by the crane. For a secure 
transport in addition verify that the load does not exceed the maximum value that is 
recommended for the means of transport that you wish to use. The machine should be 
positioned on the platform of the means of transport, at an equal distance from the sides and 
should be fixed with steel cables to ensure the necessary stability during transport. 

The lifting must be carried out using a crane, or a means of lifting fitted with a mobile arm 
of an homologated type. SIEMENS disclaim any responsibility for damage to people or the 
machine due to the use of lifting equipment of any other type. 
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Attention: as a function of the weight reported adopt the means of lifting most suitable in 
order to allow the maximum safety for the personnel involved. Before starting the operation, 
make sure that the personnel involved are competent. 

figure 7 Handling 
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9. ASSEMBLY AND INSTALLATION 

The BPF 2000 BSX is supplied with four bearing counter plates bolted to their relative plates 
in the base of the four sustaining columns. 

The preparation of the bearing surface of the BPF 2000 BSX is the responsibility and should 
be paid for by the user and must be completed before the delivery of the machine. 

The user is responsible for the preparation of the bearing surface, the electrical 
connection and the planning of the space necessary for the current operative and 
maintenance of the machine. 

9.1. CHOICE OF THE LOCATION WHERE THE MACHINE IS POSITIONED 

The machine should be located in a place sufficiently large to allow the operation of 
maintenance and cleaning in a secure manner. Allow at least a distance of 1m on all sides of 
the machine. In the event that other machines are installed in the area, locate the BPF in such 
a manner to eliminate possible interference. 

9.2. POSITIONING 

The BPF requires a fixed positioning by anchoring to the foundation. The following are 
required; a base in armored cement or equivalent depending on the dimensions shown on the 
design of the foundation supplied within. The handling of the BPF for the positioning on the 
foundation should be carried out using a mobile or fixed crane depending on the ease of access 
to the area. The choice of crane should be based on the dimensions and weight indicated in 
the figures with technical data included within. We recommend the use of lifting equipment 
with a pulling capacity at full arm of at least 20% greater that the weight indicated. The lifting, 
using cables or chains, must be carried out using exclusively the lugs provided as shown in 
the figure. Adjust the length of the cables or chains to maintain the load centered and to avoid 
dangerous unbalancements. In the event that a crane is not available, or that the dimension 
of the area does not consent the use of a crane, the BPF can be moved along a flat surface using 
trolleys or sliding rollers. If this solution is adopted do not pull or push the BPF using force 
applied on a foot or sustaining column. Apply pushing or pulling force using the lifting lugs 
or distribute the force on the chassis of the means of transport used. 
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After positioning the BPF on the relative pillars and before welding the counter plates of the 
foundation it is necessary to verify the level of the BPF. This control must be carried out using 
a spirit level with a grade of precision of 0.35 mm /m. The spirit level should be positioned at 
the summit of the tensioning rolls (fig 7pos 1) or on the motor rollers (fig 7pos 3) and on the 
chassis (fig 7pos 2). The maximum value of dislevel acceptable is 1 notch per meter of the total 
length considered. If necessary use shims. 

To fix to the foundation, as suggested in the design below, it is necessary to weld around the 
bearing counterplates of the BPF being careful to grind the protective covering. Repaint after 
welding. In alternative, it is possible to fix the plates with chemical bolts using the 
predisposed lugs, in this case do not use the furnished counterplates 

BPF supporting leg 

counter foot 
plate 
(supplied by 
SERNAGIOTTO) 11. !! !! 

countinuos welding 

FOUNDATION PLATE DETAIL 

foundation plate to be 
suppled and grouted in by 
customer 

NOTE: before welding careful 
grind the protective coating and 
touch up after welding. 

figure 8 Counterplate design 
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9.3. INSTRUCTIONS FOR ASSEMBLY 

The BPF is sent with some disassembled groups, for which it is necessary to refer to the design 
listed below and contained in the section "spares ". 

A) Counterplate for foundation drawing 60304402 
Before placing the BPF on the relative foundation plate it is necessary to assemble the supplied 
counterplates. These should be soldered then repainted. 
B) Belt drive drawing 60312086a 
Mount the drive already pre -assembled positioning them perfectly horizontal in order to 
align the coupling (22). Block with screws and the relative pins. Grease the coupling. After 
several hours of operation, with product, it is necessary to verify the lock. 
C) Safety stop switches drawing 60306563 
Lastly position these switches. The electrical connections must be according to the electrical 
scheme in appendix enclosed. 
D) Flexible plastic tube for discharge of product and various pieces (supplied with the 
machine). The machine is supplied with flexible plastic tubes for discharging product and belt 
washing water. It should be connected if necessary. 
E) Other parts or components may be delivered not assembled to meet specific needing. 
Refer to the drawings included in the spare parts section for proper assembling. Particular 
attention and care has to be taken if rollers have to be assembled. They have to be carefully 
levelled and parallel to the others. Bearing housings must be pinned. 
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With reference to the enclosed figure, the BPF is supplied with the following connections: 

Pos Description Q.ty Type Needs 

1 Product inlet - Cascade - Flange 
DN150 PN10 UNI2277 

- 

2 Compressed air inlet 
supply 

1 1/4" BSP male 
3/8" BSP female 

7 Nmc. /h to 6 BAR 
min. 

3 Belts wash water inlet 2 2" BSP male 17.5 Nmc. /h to 6 BAR 

4 Belts wash water outlet 4 
for each 
side of 

the BPF 

Pipe ext. diam. 75 - 

5 Electric motors 2 Cable plug PG - 

6 Filtrate discharge 3 
1 

Pipe ext. diam. 110 
Pipe ext. diam. 75 

- 

7 Discharge produced 
cake 

- 

8 Wash water pipe 
discharge 

1 Pipe ext. diam 50 - 

9 Auxiliary terminal 
board 

1 Cable plug PG - 

See figure 9 

Before proceeding with the connections it is necessary to verify that: 

the pipes have suitable diameter and thickness. 

the transporters placed after the BPF are able to remove all the created cake. 

the ducting pipes are equipped with adequate devices for the interception and sectioning 
for the operations of maintenance and washing. 

the washing water flow has the capacity and pressure required. 

the water for belt washing is effectively "clean ". 

Further instructions can be found in the following section "CONNECTIONS AND 
REGULATIONS ". 
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figure 9 Connections 
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11. CONNECTIONS AND REGULATION 

11.1. ELECTRICAL CONNECTION 

The connections should be carried out following the electrical diagram (see index). Before 
proceeding it is necessary to perform the following controls: 

The section of the cables should be adequate for the installed power. 

The BPF should be earthed. 

The three -phase voltage is correct. 

The voltage and frequency of the power available are in agreement with the data on the 
plate of the electrical motors. 

The main control- circuit is fitted with adequate protection devices and they are 
functioning efficiently. 

CONNECTIONS TO THE TERMINAL BOARD 

All the electrical supplies on board the machine, except for the belts and mixer motors, are 
cabled to a single junction box (terminal board). The cables from the control cabinet panel 
should be connected to the terminal board cited above. The minimum cross - section 
recommended for the cables is 1.5 mm. 

EARTHING 

The earthing of the machine and of the mixer should be carried out on the basement or the 
chassis using the special screws shown on the relative plate. The choice of the conductor must 
respect the laws and regulations of the country where the machine is installed. Proceed with 
the connections. Before starting up the machine it is necessary to: 

verify the action of the security devices by manual activating when the machine is stopped. 

verify the correct direction of rotation of the electrical motors, using power impulses, as 
in the sense indicated by the adhesive arrows. 

WARNING: pay particular attention to the presence of foreign bodies before starting up the 
BPF. 

verify the functioning of the BPF with respect to the logic or the sequence of the implant 
to which it belongs. 

11.2. PNEUMATIC CONNECTIONS AND REGULATION 

These should be realized on the pneumatic cabinet installed at the side of the machine. Before 
proceeding verify the following: 

the source of compressed air must guarantee a minimum flow of clean air of 7 Nm3 /h at 
a minimum pressure of 6 BAR. 
the production system for the compressed air should be fitted with an oil separator and an 
anti -condensation filter with automatic discharge. 
the existence of a pressure gauge, on the supply line, to allow the verification of the value 
supplied. 
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Next continue with the connection: 
Connect the line to the stop valve (1). We recommend a 10/8 mm. hose with single head 
junctions. The attachment is 1/4" NPF female. 
Close the drain valve (6). 
Verify the oil level in the lubricator (2). If necessary top up with PARKER pneumatic oil 
or an equivalent. The quantity of oil (drops per minute) can be regulated during operation 
by adjusting the screw (7) accordingly. The number of drops can be checked through the 
sight -glass. The oil level in the fag lubricator should not exceed the relevant mark and 
should be replenished before the minimum level is reached. 
Lift and rotate clockwise the wheel for regulating the pressure (4). Set the working 
pressure on the belts centering device at 3 BAR, and the belt tension at 2 BAR. Open the 
stop valves at the third position. 

The pressure switch for minimum (5) does not require any type of regulation as it has been 
set in the factory. This pressure switch provides an alarm signal when the supply pressure 
drops below 2.5 BAR. 

DISCHARGE PRESSURE 

figure 10 Pneumatic connections 

11.3. REGULATION OF MOTOR SPEEDS 

11.3.1 Belts drive 

There is made up of an electrical motor (1), and one of helical bevel gearbox (2) with oil filling 
and a coupling junction (3). Normally is supplied, filled up with oil. Anyway, before starting 
the machine, we recommend to check the oil level. The speed regulation is possible only 
through VFD (not included in the standard supply). We advise you to install an inverter with 
a rated power higher than the sum of the rated power of the individual electrical motor. The 
recommend speed range varies from 2.8m /min (at 20Hz) to 8.5m /min (at 60Hz). 
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WARNING: The starting up of the belt motors is allowed only after the belts are in tension. 
Since the electric motor is not equipped with an independent cooling fan do not operate the 
machine below the specified minimum speed. 

0 

figure 11 Motors regulation 

The speed adjustment is to be provided with frequency converter, not included in the supply. 

Recommended speed range: 2,8 to 8,5 m. /min. from 20 to 60 Hz. Do not run below 20 Hz. 

See also the maintenance instruction given in appendix A. 

11.3.2 Belt gears transmission adjustment 
Remove the gears guard (4). 
Start the motor (1) and check the gap between gears (5). Must be constant. 
Re- assemble the chain guard (4). 

figure 12 Belt gears 

11.4. HYDRAULIC CONNECTIONS 

BELT WASHING PIPES 

The machine is supplied with two hoses for washing the belts, upper and lower, complete with 
threaded joints 2" NPF male. Plan the ducting piping considering the following data: 
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Washing water flow: m3 /h 17.5 

Washing water pressure: bar 6 

We recommend to install, on the supply line, a pressure gauge to control the supply pressure 
and an intercept valve. In addition for the last 0.5 m of pipe for each wash hose, we recommend 
that the pipe is flexible to allow the adjustment of the washing box position which has to be 
centered with respect to the belt. 

DISCHARGE PIPES FOR BELT CLEANING WATER 

Control that: 

the diameter of the hose is equal to 75 mm. 

then: 

connect the discharge pipes using a hose. 

connect the discharge to a collection system. 

After the connection and adjustment, start the water flow into the wash hose and activate the 
machine for about half an hour. In the mean time it is recommended that the water is left 
flowing in the product inlet pipes to clean the whole system. 

FILTRATE FEED PIPING: 

Control that: 

the tubes have an adequate diameter. 

the transporters below the machine are able to remove completely the cake produced. 

Cake discharge: It is necessary to provide a transport system for the dehydrated material 
(archimedean screw, transport belt, etc.). 

Filtrate discharge: The filtrate is collected in the chamber located under the machine and 
is discharged through the drainage system. 

11.5. BELTS TENSIONING 

Carry out the following controls before proceeding to tension the belts: 

The small nylon air tubes are correctly connected (the ring nuts are tightened completely). 

No foreign body is in between the belts. 

Then proceed as follows: 

Open the two sliding stop valves moving from left to right (fig. 11 pos. 3). The air enters 
into the air bellows. 

Adjust the pressure reducer of the air bellows (lower and upper) in order that the pressure 
gauges indicate a value of 2 bar. 

Wait until the back rolls put the belts in tension, checking that in the mean time no folds 
or anomalous warping forms in the belts. 

Let the belts run for some meters to settle in. 
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The belts tensioning must be carried out using the following diagram, where "h" is the 
distance between the flanges of the air bellow. 

o 
TENSIONE 
TENSION 
Kg /cm. 

1B 

9 

8 

6 

5 

3 

1 

TENSIONE TELI 

BELTS TENSION 

h 

ti r 

r 

o 

1 2 3 4 5 6 7 BAR. 

PRESSURE 
PRESSIONE 

O O 

figure 13 Belts tensioning diagram 

11.6. ADJUSTMENT OF BELTS CENTERING DEVICE 

Working principle 
The pneumatically activated system includes a sensor paddle (1) with a distributor or a 3 way 
pneumatic valve (2) that checks the position of the belt (3) feeding the pneumatic cylinder (4) 
that, in its turn, moves the centering roll (5) in such a way to maintain the position of the 
tracked belt according to the position of "zero" or "neutral" of the pneumatic valve itself (2). 

o o 
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0 
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, II I 
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figure 14 Working principle 
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How to verify the correct installation. 
When the paddle of the valve touches the belt and has an inclination of 22, both the cylinder 
chambers are supplied with the same pressure. To correct or adjust this inclination it is 
necessary to slide the driving bars (6). 
ATTENTION: in this position, called "zero" or "neutral" position, the pneumatic 
cylinder (4) must be stationary (not fed). 

figure 15 Correct installation 

Start -up and checks 

Carry out the following checks before undertaking the starting up: 

the oil in the lubricator situated in the pneumatic cabinet is at the maximum level. 

the belts centering reducer is adjusted in such a way that the corresponding pressure gauge 
indicates 3 BAR. 

the pneumatic connections between the paddle distributor or tester and the cylinders are 
correct as shown in the figure. 

figure 16 Starting up and checks 

Verify the functioning of the slide as follows: by moving the paddle away from the belt the 
slide goes in one direction (until it reaches the end of stroke) and also by pushing the paddle 
towards the belt this occurs but with a slide shift in the opposite direction. The slide movement 
must take place when a side -shifting of the belt that causes a paddle inclination of 5 is 
simulated. To verify whether the pneumatic connections are correct: 
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figure 17 System behavior 

Assuming that the belt slides from left to right and that the sensor paddle and the pneumatic 
slide are assembled on the same side of the BPF (FS side), pushing the paddle towards the belt 
the end of the centering roll supported by the pneumatic slide must move towards the left. 
Obviously the observation point must be from the FS side. The three figures show the system 
behavior in the three possible positions which are respectively: belt shifting towards the right, 
centered position of non - intervention and belt shifting towards the left. If the results of the 
system are the opposite then the position of the incoming pipes on the pneumatic cylinder 
must be inverted. 

the belts must be properly wet with water 
the motor rolls must be moving dragging the corresponding belts. 

If the two belts do not move perfectly overlapping and at the center of the motor rolls (leaving 
uncovered equal surfaces of rubber on the two ends of the rolls) it is necessary to undertake 
the following steps: . 

loosen the clamping screws of the supporting bars (6) of the pneumatic valve (2) 
slide the valve (2) towards the part where we want to move the belt forwards or backwards. 

The width of the forwards or backwards shift must be EQUAL to the one required by the belt 
to move to the optimal position. The belts are perfectly centered. Once the belts are centered 
the guide of the centering roll must stop in the central position. 

11.7. ADJUSTMENT OF DOCTOR BLADES 

Verify that: 

The doctor blades are aligned with the belts surface and subjected to an uniform pressure. 

figure 18 Doctor blades positioning 
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To adjust the alignment it is necessary: 

Loosen the screws (3) that block the blade. 

Manually push the blade- carrier so that the doctor blade (1) lies uniformly on the belt. 

Tighten the screws (3). 

To adjust the pressure or working load: 

Loosen the locking screw (2) of the elastic elements holding bracket (4). 

Push doctor blade (1) manually and let them adhere to the belt. 

Move the doctor beam (5) level towards the center of the machine till the doctor blade 
presses against the belt. The rotation of the blade, starting from the contact position to 
press itself against the belt, must be about 10 - 15 degrees. 

Lock the level locking screw. 

To lift the blade release the knob (2) and rotate the arm (5). Then tight the knob to that allows 
to maintain the blades at a distance from the roll for the spraying and cleaning operations when 
the machine is working and is without product. 
WARNING: An excessive load can cause the rapid wearing out of the blades resulting in a 

reduction of the scraping capacity. 

figure 19 Doctor blades adjustment 
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11.8. CONNECTIONS AND ADJUSTMENT OF BELTS WASHING BOXES 

Preliminary verifications: 

The position of the extended belt must be perfectly centered, in the middle with respect 
to the seals (5) without touching metallic parts. 

The spraying water must be clean and must have a minimum pressure of 6 bar in the rate 
of approximately 9m /h for each washing pipe. 

The nozzles (2) are perpendicularly oriented towards the belt. 

The seals (5) are in the right place. 

Belt spraying water connection: 

Start to supply the two washing pipes, one for each box. It is recommended to place an 
intercepting valve and to use flexible hose with a working pressure of at least 10 bar to 
allow possible re -positioning of the washing boxes. The junction is 1.1/4" gas male (BSP). 

Washing box adjustment: 

Loosen the clasping screws (6) on the bracket (7). 

Let the box itself run in height so that the seals (5) are perfectly centered compared to the 
belt. 

Tighten the screws (6). 

This operation is necessary when water leaks or overflows occur through the seals (5). 

Washing pipe position adjustment: 

Slightly open the rings (9) loosening the screws (8). 

Rotate the pipe so that the nozzles are perpendicular to the belt. 

Tighten the screws (8). 

Nozzles cleaning: 

The washing pipes supplied are provided with an internal brush (3) to clean the nozzles (2). 

The cleaning operation must be carried out during the washing phase. 

Turn the steering wheel (11), that controls the brush (3), a few times. 

Open the discharge valve (10) of the washing pipe and turn the steering wheel (11) a few 
times so that traces of dirt, if any, can be removed. The removed particles are cleared out 
with the same water flow and are diverted to the water outlet, at the side of the steering 
wheel. 

Close the discharge valve (10) and make sure that the reference notches (14) are aligned. 
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WARNING 

BEFORE INSTALLING THE MACHINE 
PERFORM THE FOLLOWING: 
A) Loosen the screw of the brackets (1) 
B) Pull out washing pipe (2) to have the iv 

notches overlapped (3 and 4) 
C) Tighten the screw of the bracket (1) 

figure 20 Connection and regulation of the belts wash box 
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11.9. REGULATION OF SECURITY DEVICES 

EMERGENCY /SAFETY STOP SWITCHES (2) 

A correct tightening of the rope allows the intervention of the microswitch with both a small 
movement of the rope of a few centimeters at maximum and with the accidental cutting of the 
rope itself. For a correct regulation of the rope tension; that must be centered with respect to 
the two directions of intervention, it is necessary to adjust the predisposed turnbuckle. The 
microswitches supplied are fitted with push switches for the local reset to be manually 
re- activated in case of intervention. The BPF is supplied with two groups, one for each side. 

ATTENTION: in case of intervention of the microswitch, before re- activating it, it is 
necessary to remove the cause of the stop. 

BELTS OVERTRAVEL LIMIT SWITCHES (1) 

These consist of limit switches mounted on a spring paddle (1). The lateral movement of the 
belt causes the compression of the bolt which activates the microswitch stopping the machine. 
The BPF is fitted with two groups, one for each belt. Verify manually their efficiency. 

ATTENTION: In case of intervention, before re- activating the machine, it is necessary to 
remove the cause of the stop. 

figure 21 Safety device 

POS. DESCRIPTION QUANTITY 

1 

2 
Belts emergency limit switch 
Emergency /safety stop switch 

2 
2 
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11.10. BELTS INSTALLATION /REPLACEMENT 

Before assembling or replacing the belts make sure that: 

No foreign matter is present inside the machine 

Belts are not damaged 

Starting controls are inefficient 

Discharge the air pressure from the bellows of the tensioning devices by operating on the 
two discharge valves placed on the pneumatic control cabinet. Operate on the ring nut from 
right to left. 

ATTENTION: The smooth part of the belt must be in contact with the product to treat. This 

side is marked with the sign S while the arrow indicates the sliding direction. 

Dimensions must correspond to the original ones. 

a) First Installation 

Disassemble the upper (1) and lower (2) doctor blades devices. 

Disassemble the lower part (3) of the upper belt cleaning box and the lower part (4) 
of the lower belt cleaning box. 

Put the lower belt (5) on the tensioning roll (6) and let it slide so as to wind it up on 
the "S" zone rolls, as shown in the figure, until it reaches the motor roll (7). 

Pull the opposite side so as to make it adhere first on roll 8, then on roll 9 until it 
approaches the opposite side. 

Approach the edges and insert the junction metallic wire. Do not let the wire protrude 
freely to avoid damaging doctor blades. 

Twist or sew it on the belt side. 

Put the upper belt (10) on the tensioning roll (11) and let it slide so as to wind it up on 
the "S" zone rolls as shown in the figure, until it reaches the indoor roll (7) and the 
tensioning roll (11) do the same as per lower belt. 

ATTENTION: 

Center the belt with respect to the center line of the rolls. 

Assemble again the disassembled parts following the reverse way. 

b) Belts Replacement 

Follow the indications reported at the beginning of the paragraph. 

Stop the machine so that the belt junction is in correspondence to, for example, the 
motor rolls. 

Open the belt junction which needs replacing and join one edge with a corresponding 
one of the new belt. Pay attention to the working side and to the sliding direction as 
previously mentioned. 

Start the machine manually at the lowest speed. All the auxiliary devices must not 
work (sludge pump, washing water, etc.). 

Let it move until the old belt is completely deposited on the floor. Close the junction. 

Repeat the same operation for the other belt. 
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'DISCHAR6E SUPPLY 

o 
PNEUMATIC CONTROL BOARD 

figure 22 Belts installations /replacement 

11.11. ADJUSTMENT OF WEDGE ZONE 

To prevent extrusion of sludge from wedge zone, correct distances must be maintained 
between the belt and the wedge. This adjustment is critical in the operation of the machine. 
If this adjustment is not properly set, either too close or too far, belt damage may occur. Hold 
distances are as follows: 
Fiber type sludges - 0.7 - 1 mm 
Biological type sludges - 0.2 - 0.3 mm 

A) Adjustment of wedge in reference to lower table rolls: the PVC wedge must not be allowed 
to sit on the lower table rolls. The wedge must be placed in what is called a `floating' position. 
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12. OPERATING LOGIC 

When setting up the operating logic of the belt press filter, the instructions given below must 
be taken into account. 

BELT TRACTION MOTOR 

Include a stop /start button in the command circuit. Machine start -up must be possible only 
on condition that none of the emergency circuits on the machine have been tripped. The safety 
devices on the machine (2 cord -pull emergency stop with local manual reset, 2 belt tracking 
limit switches and 1 pressure switch on compressed air line) must operate a self - locking 
auxiliary relay with a warning lamp and a manual reset button. The command circuit for the 
belt traction motor must include a signal of compliance upon operation of the related systems 
provided for evacuation of the dehydrated sludge product (cake), water supply to the belt 
washing system and start -up of the sludge supply to the belt press filter. 

WARNING: When setting up the command panel it is recommended that the guidelines given 
in the CEI- EN60204 -1 document standard relating to electrical systems for machine tools 
be strictly observed. 
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13. START -UP AND TESTING 

13.1. PRELIMINARY CHECKS 

13.1.1 Checking tightness of nuts and bolts 

The machine bolts are fastened during assembly at the factory using a torque wrench. 
During transport and handling of the machine it is possible that some loosening of the nuts 
and bolts may occur. Before starting the machine it is necessary to make a preliminary check 
of the coupling of the nuts and bolts using a torque wrench. 

In order to simplify this operation it is advisable to check: 

Roller support bearings 

Gravity zone skirts and sludge inlet box 

Chassis joints (base, columns and crossbeams) 

Bolt Tightness Check Table 

St. St. BOLTS 

RESISTANCE 
CLASS 

50 70 80 

SIZE TORQUE (Nm) TORQUE (Nm) TORQUE (Nm) 

M 6x 1.00 3.5 7.3 10 
M 8x 1.25 8.5 18 24 
M 10x 1.50 17 36 48 
M 12x 1.75 29 62 82 
M 16x 2.00 71 152 203 
M 20x 2.50 137 293 391 
M 24x 3.00 234 502 670 

8G GALV. BOLTS 

SIZE TORQUE (Nm) 

M 10x 1.5 50 
M 12x 1.75 87 
M 16x 2 210 
M 20x2.5 412 
M 24x 3 710 
M 27x 3 1040 
M 30x3.5 1400 

The values reported are valid for pressed, rolled and unlubricated bolts for a friction 
coefficient of 0.14. 
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The resistance class of each screw or bolt is stamped on the head. When replacing any of the 
machine bolts we recommend the use of anti -seizing grease such as NEVER -SEEZ or 
equivalent for which it is necessary to reduce the torque by 20% with respect to the values 
shown above. 

ATTENTION: for the support bearings it is necessary to use the values specified for 8G 
bolts reduced by 20 %. 

13.1.2 Checks to be performed with the machine stationary 

After checking the belt tightness continue as explained below with the following operations 
(all operations to be performed with the machine stationary): 

1) Verify that the machine is perfectly level. 

2) Make certain that all the following connections are made: 

Sludge supply 
Polyelectrolyte supply 

Cleaning water supply 

Electrical power supply 
Compressed air supply 
Earth Connection 
Filtrate discharge system 
Dehydrated sludge discharge system 

3) Ensure that no tools or other objects have been left inside or on the machine. 

4) Open the Pneumatic Control Panel and, by means of the appropriate gauges, check that 
the tension of both the upper and lower belts is set to a pressure of 3 bar (atm). 

5) Manually operate the compressed air supply panel corresponding to the lower belt to 
ensure that the distributor and the belt tracking roller are functioning correctly: moving 
the paddle towards you should cause the piston to move in whilst pushing the paddle 
away from you should cause it to move out. 

6) Manually operate the compressed air supply panel corresponding to the upper belt to 
ensure that the distributor and the belt tracking roller are functioning correctly: moving 
the paddle towards you should cause the piston to move in whilst pushing the paddle 
away from you should cause it to move out. 

7) Check that cleaning water supply is working. 

8) Check that the sluice gates on the sludge inlet and polyelectrolyte inlet are in the open 
position. 

9) Purge the wash system pipe work by running water through the system to drain. Rotate 
the knobs to avoid clogging up the nozzles. Allow to purge until the water leaving the 
system is clean and then return the knobs to their original positions. 

13.1.3 Checks to be performed before loading the machine 

WARNING: The checks to be performed with the machine running must be carried out in 
complete safety for the operator and with extreme caution, paying particular attention to 
avoid contact with moving parts. The checks listed below are to be performed one by one by 
placing the selector switch relative to each single system in the "manual" position. 
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1) Check that the transport system for the dehydrated sludge is working. 

2) Check that the mixer is working correctly. 

3) Raise the doctor blades and verify the direction of rotation of the belts. This operation 
should be carried out for brief spells only to avoid unnecessary belt friction. 

4) With the machine running check the belt tracking by inspecting the sides of the doctor 
blades to see if the belt is centered with respect to the traction roller. 

5) Adjust the leveller, leaving a space of about 15 -20 mm between the belt and the leveller. 

13.1.4 Checks to be performed in sequence 

This check consists of verifying that the starting sequence of the various systems is consistent 
with the operating logic of the control panel. 

The operating logic must, as a rule, be the following: 

1) Start -up of dehydrated sludge transport system 

2) Start -up of compressed air system 

3) Start -up of belt washing system 

4) Start -up of belt traction 

5) Start -up of mixer 

6) Start -up of sludge pump 

7) Start -up of polyelectrolyte pump 

13.1.5 Checks to be performed with the machine loaded 

Start to the sludge feed to the machine: 

1) Start -up the machine by switching on all systems according to the logical sequence of 
the control panel. 

2) Verify complete flocculation of the sludge and that it is distributed correctly and evenly 
on the belt in the gravity zone. 

If the sludge is: 

badly flocculated: vary the mixer speed, by means of the appropriate control to adjust the 
rate of rotation. 

3) Check the belt tracking in the presence of the sludge. If the belts are not centered proceed 
as set out in section 12.6. 

WARNING: Given the type of material being treated, the use of personal protective gear 
(gloves, safety goggles and facemask) is recommended. These must conform to all local safety 
regulations and State laws applicable. 
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14. START -UP, OPERATION AND SHUT -DOWN 

14.1. COMMAND SYSTEMS 

With regard to the logic of the command system the recommendations laid out in section 13 
of this manual for the setting -up of the control panel are advised. 

14.2. ALARM SYSTEMS 

The machine is equipped with the following alarm systems: 

2 belt tracking limit switches 

1 pressure switch 

BELT TRACKING LIMIT SWITCHES 

The upper and lower belts are provided with limit switches which intervene if a fault should 
occur with the pneumatic system which regulates the belt tracking, causing sideways 
movement of the belts either too far to the right or left. As soon as the belt comes into contact 
with the limit switch, the shut -off of the machine and all its component systems is 
automatically triggered. 

AIR PRESSURE SWITCH 

The pneumatic circuit is provided with a pressure switch which intervenes when the incoming 
air pressure falls below the machine set -point. If the switch is tripped the machine is 
automatically shut off. 

14.3. EMERGENCY STOP SYSTEMS 

On both right and left sides of the machine there is a device, operated by means of a metal cord, 
which functions as an emergency stop. Each cord is connected to a pull- switch with a manual 
reset button. When the cord is pulled, the switch shuts off the machine and its component 
systems. Operation is restarted from the control panel, cancelling the alarm. 

14.4. CHECKS BEFORE MACHINE START -UP 

Before starting up the machine check the following points: 

No extraneous objects are present in the machine, particularly between the belts or rollers. 

All safety guards are bolted to the machine. 

The air supply pressure is correct. 

The tension gauge for the upper belt reads 2 bar. 

The tension gauge for the lower belt reads 2 bar. 

The pressure gauge for the belt tracking system reads 3 bar. 

The distributor control paddles for the two belts hang freely and operate the belt tracking 
rollers. 
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The water supply pressure for the belt wash system is correct. 

The emergency devices are unlocked. 

The belts are adequately wetted. 

The collection tubes for the filtrate are perfectly connected. 

The sludge evacuation system is working. 

The direction of motion of the belts is correct. 

Before rotating the selector to the "AUT" position, to start the product feed system, turn 
on the water supply to the belt wash system and run the machine for about half -an -hour. 
In the meantime it is advisable to pump water through the product inlet tubing in order to 
clean the whole machine. 

The filtrate drainage pipes are perfectly connected to the collection trays. 

The other systems up- and down - stream of the BPF are working efficiently. 

After carrying out all these checks, start up the BPF in accordance with the following 
sequence: 

1) Start the system for transportation of the dehydrated sludge. 

2) Turn on the water supply to the upper and lower belt wash systems to a pressure of 6 
bar. 

3) Start the belt traction motor. 

4) Start the mixer. 

5) Run the polyelectrolyte and the sludge to the mixer. 

The machine is now loaded. Continue as follows: 

Regulate the initial quantity such that dehydration can take place. 

Check that all the liquid separated from the product drains correctly. 

Regulate the belt tension so that the liquid can drain evenly through the whole surface of 
the belt. 

Gradually increase the quantity of product and the speed of the machine but take care not 
to exceed the good drainage conditions initially obtained or to allow discharge of material 
from the sides of the wedge or "S" zone. 

WARNING: Given the type of material being treated, the use of personal protective gear 
(gloves, safety goggles and facemask) is recommended. These must conform to all local safety 
regulations and State laws applicable. 

14.5. SHUT -DOWN 

The operations to perform, in the correct sequential order, are as follows: 

1) Stop the sludge feed system and the polyelectrolyte supply. 

2) Wait until the remaining sludge is completely expelled from the machine. 

3) Run water into the mixer and check at the top of the machine that the water leaving the 
conveying tube is clean. 
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4) Once the discharged water is clean, drain the mixer by opening the bottom valve. 

5) Turn off the mixer. 

6) Wait until the belts have completed two complete turns so that they are cleaned in the 
belt wash box. 

7) With the machine in operation wash the top part of the machine with water, obtaining 
access by means of the ladder provided. 

WARNING: Cleaning of the machine whilst in operation is permitted only for the upper 
section. The other parts of the machine must be cleaned only in accordance with the 
instructions given in the chapter devoted to detailed cleaning. 

8) Turn off the belt traction motor. 

9) Close the outlet sluice gate of the mixer. 

14.6. OPTIMISATION OF OPERATIONS 

1) Regulate the belt speed to medium -slow values. 

2) Regulate the feeding of the product to a quantity below the capacity of the machine. 

3) Check that the product drains from both belts in the wedge zone. 

4) Regulate the tension such that the layer leaving the wedge zone continues to drain until 
just before the last roller in the "S" zone. Regulate the tension so as to avoid discharge 
of the product from the sides of the wedge zone or from the entrance to the "S" zone. 

Optimisation of operations is obtained when: 

A) The product supplied to the machine is not discharged from the lateral seals. 

B) The product reaches the correct thickness in the wedge zone. 

C) In the "S" zone the liquid drains until just before the last roller. 

D) No product is discharged during treatment. 

E) No liquid spills outside the collecting trays. 

F) If the cake is discharged from the machine check that the distance between the sludge and 

the end of the roller is 2 to 4 cm on both sides. 

ATTENTION: The various characteristics of different types of sludge for dehydration do not 
always guarantee that all of the above conditions will be met. 

The variable parameters which can be altered are: 

1) INFLOW RATE 

2) BELT SPEED 

3) BELT TENSION 

Inflow Rate 

Influences the conditions relating to points A) and B). Can be increased in order to reach 
correct drainage in the free zone. It is calculated by measuring the time necessary to drain a 

specific quantity of product. 
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It is possible to measure the quantity of dry material when the amount of product supplied and 
its solids content by weight are exactly known. If one of these values is unavailable it is 
possible to evaluate, to a tolerance of +/- 5 %, the amount of product treated by measuring the 
width and thickness of the dehydrated cake and multiplying these values by the machine speed 
and the duration of the trial. The result must be divided by the quantity of dry substance 
obtained and the specific weight of the product being treated. 

EXAMPLE; 

Width of cake: 1.1 m Speed: 4.20 m /min 
Thickness of cake: 0.008 m Time: 60 minutes 
Dry substance: 43% Specific Weight: 1.28 

Quantity of dry substance treated:1.1 x 0.008 x 4.2 x 60 x 0.43 x 1.28 = 1.22 t/h 

Belt Speed 

Must be regulated so that the requirements of points D), E) and F) are satisfied. If no 
measurement instruments are available the belt speed can be measured by making a mark on 
the belt and using a chronometer to time a compete revolution. 

Belt Tension 

The belt tension must not exceed the safety limit of 10 kg /cm. This parameter has a significant 
influence on point D) and is determined from the value of the pressure supplied by the air 
bellow which tensions the belt. This value can be set manually on the pneumatic control 
cabinet with the appropriate control (see belt tensions diagram below). 

Belt tensioning: Two reducers are supplied, one for tensioning the upper belt and one for the 
lower belt. The belt tensions obtainable are given by the diagram. 
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figure 23 Belt tensions 

WARNING: do not exceed, for any reason, the tension limit of 8 kg /cm. 
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15. TROUBLE SHOOTING 

If a fault should occur during the operation of the machine proceed according to the 
information supplied in the attached table. 

ATTENTION Given that the procedures for fixing faults and malfunctions may require one to 
approach the machine, we recommend that the tightest safety measures be followed during 
the whole course of the operation. In particular: 

1) If a fault should occur, shut down the machine and all other systems connected to it 
before beginning the analysis of the problem. 

2) Before approaching the machine to carry out any checks make sure that you are wearing 
appropriate personal protection (gloves, mask, etc.). 

3) After eliminating the fault, replace all guards where they have been removed for any 
necessary examination. 

4) After checking that all guards are in position start the machine to verify that the 
corrective action has eliminated the fault. 
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PROBLEM CAUSE REMEDY 

A. Limit switch triggered Lack of compressed air in tracking system 
Reduced tension on belt 
Outflow of sludge causes the limit switch to 
trogger 

Check air supply and valves 
Check air supply and valves 
Check conditioning of the sludge 

B. Pressure switch triggered Reduced air pressure Check the air supply and ensure that there 
are no leaks in the system 

C. Outflow of sludge in gravity zone Lack of polyelectrolyte Increase flow -rate of polyelectrolyte 

D. Poor drainage in gravity zone Poor flocculation 
Belts clogged 

See problem E 
See problem P 

E. Poor flocculation Too much or too little polyelectrolyte 
Incorrect mixer speed 
Incorrect quantity of added water 

Check flow -rate of polyelectrolyte 
Change speed of mixer 
Change quantity of water 

F. Rollers become blocked Lack of correct lubrication 
Bearings worn 

Lubricate 
Replace bearings 

G. Overexpansion of sludge in wedge zone Excess of water in sludge cake 
Flock breaks up under pressure 

See problem E 
See problem E 

H. Flock breaks up under pressure Poor flocculation 
Sludge influx too high 

See problem E 
Increase belt speed or reduce sludge inflow 
rate 

I. Outflow of sludge in pressure zone Excess water in cake 
Belts clogged 

See problem E 
See problem P 

J. Overexpansion of sludge in pressure zone Excess water in cake 
Belts clogged 

.See problem E 
See problem P 

K. Belt slips on traction roller Belt tension too low 
Pressure zone overloaded 

Increase belt tension 
Reduce sludge inflow rate 

L. Cake sticks to belts Poor flocculation 
Doctor blades worn 
Belt speed too high 

See problem E 
Replace blades 
Reduce belt speed 

M. Doctor blades wear out rapidly Doctor blades misaligned 

Blade pressure on belt too high 

Realign doctor blades and ensure contact 
between blades and belt 
Reduce loading on doctor blades 

N. Drive overheats Lack of oil Top up oil 

O. Belt slides out continually Leak in air tubing 
Tracking system not working correctly 
Sensitivity of tracking system inadequate 
Tracking system dirty 
Belt is stretched or is of non - uniform length 

Replace air tubing 
See section on belt tracking 
Raise point of contact of belt using the 
appropriate paddle on the air distributor 
Clean rack and air system 
Regulate tracking system or replace belt 

P. Belts clogged Nozzles blocked up 
Water pressure too low 
Belt tension too high 
Poor flocculation 

Clean nozzles 
Check water supply pressure 
Reduce belt tension 
See problem E 

Q. Belt wrinkled or folded Sludge poorly distributed See problem R 

R Sludge poorly distributed Sludge supply rate too low Increase inflow rate of sludge and polyelec- 
trolyte 
Regulate height of sludge leveller at the end 
of the gravity zone 

S. Cake non - uniform when leaving machine Sludge poorly distributed 
Overexpansion of sludge in machine 

See problem R 
See problems E, G, I, K 

T. Motor overload switch cuts in Motor not connected correctly 
Motor overloaded 
Ingress of water into motor 

Check electrical connections 
Reduce belt speed 
Dismantle motor, clean and check connec- 
tions 
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16. MAINTENANCE 

16.1. CLEANING 

Only water is to be used for cleaning the machine. Use of detergents is not recommended as 
they may damage the various parts of the machine. The use of steamcleaning at 100 °C for 
plastic parts is not recommended. Cleaning of the machine must be performed as follows: 

1) CLEANING OF THE MACHINE DURING OPERATION. Cleaning of the machine 
during operation is allowed only for the upper section of the machine, reached by the 
inspection ladder. Clean the belts, skirts and all other accessible parts with a jet of water. 
If hot water is used its maximum temperature must be 50° C. 

2) CLEANING OF THE MACHINE WHEN STATIONARY. Shut down the machine then 
remove, using the appropriate tools, the fixed guards. Continue by cleaning the rollers, 
doctor blades, washing boxes and all remaining parts which may present encrustations 
of sludge. Once the machine is completely clean replace the guards, restart the machine 
(including the cleaning water system) and allow to run for several minutes to effect 
complete removal of sludge residues. 

WARNING: Given the type of material being treated, the use of personal protective gear 
(gloves, safety goggles and facemask) is recommended. These must conform to all local safety 
regulations and State laws applicable. 

16.2. ORDINARY MAINTENANCE 

All operations are summarised in the attached table. Respect the stated frequencies. Drawings 
and component references are contained in the spare parts section. 

16.2.1 Lubrication and greasing 

For the gearbox the first oil replacement is to be made after 200 hours of operation; the second 
and subsequent changes are to be carried out every 5000 hours or at least once a year. For the 
variator, oil is the recommended product. The first oil change is to be made after 200 hours 
of operation whilst the second and subsequent changes should be performed with a frequency 
of 3000 hours or at least once a year. The procedure for changing the oil in the reducer and 
variator are as follows: 

Drain the oil by unscrewing and removing the drain plug. 

Replace the drain plug and remove the oil filler cap. 

Slowly pour in the required quantity of oil and check by means of the oil level indicator. 

Replace the oil filler cap. 

Additional information is given in appendix A. The roller bearings must be greased with the 
machine stationary. Remove the guards and inject the grease into the bearings. 

WARNING: Do not dispose of used oil into the environment; for disposal adhere strictly to the 
appropriate regulations in force in the country in which the machine is installed. 

16.2.2 Miscellaneous items 

Periodic leak inspections of pneumatic systems for belt tensioning and overtravel adjustment 
are necessary. Air leaks can be conveniently detected with a solution of mild soap and water. 
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Belt wear at the edges (fraying) indicates failure of the belt overtravel adjuster which should 
then be immediately fixed. Spray wash headers should be checked daily to ensure that all 
nozzles are discharging properly. 

16.2.3 Common mechanical problems 

SLUDGE FEED PUMP FOULING. Positive displacement type sludge pumps are designed 
to handle a nominal amount of irregular solids found in sludge excluding items such as 
beverage cans, stones, twigs and bottle caps. This objects will foul ball check valves or 
severely wear pump stators or rotary lobes. Macerators can be used to reduce the size of these 
problems but may also produce sharp -edged pieces that could puncture press belts. These 
kinds of materials should be removed at the treatment plant headworks. Operators should 
examine the treatment plant's headworks to see what corrective measures can be taken to keep 
these materials from entering the plant. 

WASHWATER NOZZLE FOULING. This problem often can be found at plants that recycle 
effluent for washwater. Minute fibers and solids can block or totally plug the nozzle orifice. 
Even installations that use potable water for belt washing may experience this problem if the 
water is corrosive and attacks steel piping. Simple Wye trap strainers (set in parallel) offer 
an inexpensive initial solution. Perforated plate stainless steel strainer elements should 
always be used because these are much more durable than wire mesh elements. Perforation 
openings should compromise less than 5% of the nozzle orifice area. Strainers should be able 
to remove scale from internal pipe corrosion. If strainers alone cannot correct nozzle fouling 
problems, then a wash -water cartridge filtering system should be installed or potable water, 
if available. should be used for belt washing. If a switch is made to potable water, an 
appropriate back flow preventer should be installed upstream of the wash header according 
to applicable pumping codes. 

SHORT BELT LIFETIMES. Generally, the minimum run time for a press belt should be about 
3.000 hours. In the quest for maximum cake dryness, however, operators frequently run belt 
filter presses at maximum belt tension. The woven belts must absorb this tension, which 
stretches belt fibers and may cause premature wear especially at belt seams. An alternate 
strategy for maintaining dryness is to use reduced belt tension but a slower belt speed to 
produce the same time -pressure product. This remedy may require a reduction in feed rate 
which in turn reduces solids throughput to the press. Doctor blades also may cause premature 
belt wearing by being set too close to the belt. If proper scraping action requires the blade to 
rub against the belt surface, then a softer blade material should be installed that will wear in 
preference to the belt fabric. Belt fabric suppliers may offer some guidance in selecting a new 
blade material. 

16.2.4 Replacement of doctor blades 

The main reason for poor separation of cake from the wires is due to worn doctor blades. 
Replacement of doctor blades is done by removing broken blades from the bracket and 
replacing it wit a new one. It is important to mount the doctor blades parallel to the doctor bar. 
After mounting the doctor blade, the counter weight must be adjusted again (adjustment of 
doctor blades). 

16.2.5 Replacement of bearings 

As with most bearings, damage occurs primarily due to the lack of lubrication. Conscientious 
adherence to the lubrication instructions will minimize maintenance requirements and 
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optimize machine performance. Please see the attached insert for more information about 
replacement of the bearings. 

16.2.6 Replacement of seals 

The seals of the belt press are easily changed. All seals use a slide in type holder, simply pull 
the old seal out. Place a small amount of lubricant or light grease on the `FAT' side of the new 
seal and slide in it into place. 

16.2.7 Replacement of rolls 

First clean the CPF and clear a space on one side of the CPF equal to the roller length. An 
overhead crane or other lifting device will be required for this operation. 

Remove the belts, roll them up and set aside. 

Lay 2 appropriate size boards (i.e. 2x6) or padded steel braces below the roll across the 
lower frame (high pressure section only). 

Attach a nylon sling to one end of the roller and cinch up with the overhead hoist until the 
slack is gone. 

Remove the bolts from the bearing housing assembly to the mounting plate, sling side 
only. 

Lower the roller down onto the braces. 

Repeat operation 3, 4 & 5 for the other side of this roll. 

The roll should be laying on the braces. 

Attach the nylon sling around the roller and braces. 

Lift slightly and using the hoist, pull the roller side ways out to the machine. NOTE: the 
roller may have to be lowered onto supports and the sling readjusted several times in order 
to keep the roller balanced as it is being removed. 

The new roller is replaced in the reverse of the previous steps. 

On rolls such as the top tracking roll or breast roll the removal is much simpler. There will not 
be any obstructions to keep from lifting the roll out of the CPF frame. This operation will be 
explained in more detail during the operator training sessions. 

16.3. SPECIAL MAINTENANCE 

1) Clean the machine, rollers and belts of oily or other residues. If hot water is used its 
maximum temperature must be 50 ° C. Do not use chemical products which could 
damage the protective coatings, rubber and belts. 

2) Treatment with highly abrasive products can cause wear or damage of the rubberised 
rollers. Contact the Technical Assistance Service of SIEMENS for machine inspection, 
repair and renovation of protective coatings. 

3) Check after 5000 hours usage: Check the rollers for wear and make sure that they are 
parallel. Contact the Technical Assistance Service of SIEMENS if a visit from our 
technical staff is desired. 

4) For other problems consult a technical expert from SIEMENS. 

ATTENTION: if the machine is to be stored for long periods see the chapter "STORAGE ". 40 
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16.4. INSPECTIONS 

SIEMENS - BPF 2000 BSX -L 

Whenever the machine is operated continuously for 24 hours a day it is recommended that it 
be halted once a week to carry out the checks necessary for preventive maintenance. The 
assemblies which require periodic inspection are: 

Variator- Reducer Drive unit. 

Wash system assembly. 

For the variator- reducer drive unit check the external cleanliness of the casing; dirt could 
impair cooling efficiency. In addition check the oil level and identify any possible leaks from 
either the reducer or variator. On an annual basis it is advisable to tighten up the reducer bolts. 
After turning off the motor wait for it to cool down before performing this operation. Correct 
operation of the belt wash system is fundamental to the efficiency of the process. It is 
important to check periodically that the pressurised water is sprayed from the nozzles without 
obstruction due to clogging of the nozzles themselves. To verify this, the operator should 
proceed as follows: 

Stop the sludge feed and belt traction. 

Start the belt wash system. 

Whilst performing this check the operator must wear gloves, safety glasses and a face mask. 
Once the wash system has been activated verify that the water is sprayed from the nozzles 
without impediment due to blockages. If problems are found it is necessary to clean the 
nozzles, rotating the brush spindle several times in order to remove extraneous material which 
may be the cause of the obstruction. 
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17. DEMOLITION, DECONTAMINATION AND SORTING OF 
MATERIALS 

When the time comes to dismantle the BPF remember that it is composed of: 

machinery and structural framework in iron. 

oil and greasy lubricants. 

electric motors. 

plastic materials. 

If the dismantling is to be entrusted to a third party, ensure that it is a company authorised for 
the disposal of the above -mentioned substances. If the dismantling is to be carried out by the 
user it is important to sort the materials by type and then entrust the disposal to a company or 
companies with the relevant authority for this purpose. Disposal must be executed in full 
observance of the regulations in force in the company in which it is carried out. 

WARNING: If the remnants of the machine are abandoned in an area to which general access 
is not prohibited they constitute a serious danger the public. In such cases the entire 
responsibility lies with the owner of the machine. 
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SIEMENS - BPF 2000 BSX -L 

18. RESIDUAL RISKS 

The user must be fully aware that the use of a belt press filter, which is intended entirely for 
professional applications, results in exposure to residual dangers arising directly from the 
machine itself; dangers which cannot be eliminated or sufficiently reduced by design and 
against which protection is not, or at most not entirely, efficient. 

The BPF 2000 BSX is adequately fitted with guards, along the sides, to protect the operator 
from moving parts. It is stressed that under no circumstances must the guards supplied be 
removed whilst the machine is operating. It is repeated once again that, whilst carrying out 
cleaning procedures, the operator must wear personal protective clothing. The same 
precautions must be taken during assembly and dismantling. 

The operator must avoid every form of contact with the drive assembly when the machine is 
running and must perform all maintenance and lubrication only after switching off the motor 
and waiting for it to cool down. 

It is recommended that adequate space be provided around the machine to allow the operator 
to move freely and under conditions of safety, and that effective measures be taken to limit 
access of personnel to the outlet where the dehydrated cake is discharged and collected. 
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SIEMENS - BPF 2000 BSX -L 

19. TRAINING OF PERSONNEL 

As already mentioned in the preface and in paragraph 1.1 this manual must be read carefully 
by all personnel before commencing any "hands on" experience with the machine. However, 
the manual cannot act in any way as a substitute for the training which the operator should have 
received previously on similar machinery or on this machine under the guidance of trained 
personnel. The operator must be a person of proven ability and aptitude and equipped with 
the necessary knowledge for the operation and normal maintenance of mechanical and 
electrical components. For the stages of assembly and maintenance procedures no particular 
recommendations are offered insofar as they are reserved for specialised personnel. In the 
choice of operator one must consider: 

A) Physical characteristics 

Sight and hearing. 

Absence of effects of alcohol or drug abuse. 

B) Psychological aspects 

Behavior under stress. 

Mental stability. 

Sense of responsibility. 
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20. SPARE PARTS 

SIEMENS - BPF 2000 BSX -L 

This section is integral part of the operation and maintenance handbook and list the spare parts 
we recommend to purchase and keep in stock to reduce the working availability of the 
machine. These spare parts are wear and tear components which require approx. 2 to 8 weeks 
for their production, depending on the raw material availability. It is highly recommended to 
use only SIEMENS original spare parts, especially the belts, which are selected on the basis of 
specific working conditions. The use of original belts supplied by SIEMENS, or type approved by 
SIEMENS, enables the best performance and operation of the whole system along the time. 

PROCEDURE FOR THE SPARE PART REQUEST 

This section deals with the procedure for a proper identification and purchase of the spare 
parts. The given quantity are suggested for a convenient stock. We underline the importance 
to replace worn items with original spares parts. Pls refer to the enclosed drawings to identify 
the items listed in the following tables. The drawing position, the code and the relevant 
description are indispensable elements for the correct identification. We enclosed copy of the 
form for the purchase. Please fill it with the requested details to help us in the supply. The form 
lists the following: 

Type of the machine. 

Serial number. 

Number of the drawing which shows the requested part and its revision index. 

Spare part position and code. 

Description. 

Quantity. 

The type of the machine and the serial number can be easily found on the nameplate with the 
data of the machine itself. When filled with the requested details, the form can be sent either 
by mail or by fax to the following address; 

SIEMENS WATER TECHNOLOGIES S.P.A. 
Sernagiotto Products 

via Torino 114 - 27045 Casteggio (PV) - ITALY - 
phone # + +39- 0383806711 - fax # + +39- 038383782 

e -mail: sernagiotto.water @siemens.com 
web site: www.sernagiotto.it 
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MACHINE NAMEPLATE 

o o 
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SIEMENS : : :,°, 
.r.n..... ,.,,.. It 

o 

--;, 100110., --, 
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This plate is fixed with rivets on the machine frame near the belt drives. 
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TYPE OF THE MACHINE 

SERIAL NUMBER 

N.of the dwg. Rev Pos Code Description Qty 
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SIEMENS WATER TECHNOLOGIES S.P.A. 
SPARE PARTS LIST 

60407978 
A2 BPF 2000 BSX S7 -L CASCADE 

DWG Rev. DWG Title 

Pos Part No. Description 

Revision : 

Date printed : 07.12.19 
Date written : 2007/12/19 
Page 1 

A 

Unit Installed Suggested 
measure quantity quantity 

60219618 B PNEUMATIC CONTROL CABINET ASSEMBLY 

01 12600105 SLIDING VALVE 3 WAY 1/4" 
02/23 12600179 VALVE MV 24 0014 

# 
# 

2,000 
2,000 

2,000 
2,000 

16 14050016 PIPE RILSAN NA06/B D6 X 4 MT 0,200 0,200 
19 14050018 PIPE RILSAN NA10/B D10X8 MT 2,000 2,000 
24 12600436 FILTER 05 05F 16 BA 1(1/4 "GAS) PARKER # 1,000 1,000 
25 12600502 PRESSURE SWITCH XMLA010 A2S11 ART.BT60417 # 1,000 1,000 
32 12600424 PNEUMATIC REDUCER PARKER 05-05R113AD1 (1/4 "GAS) # 1,000 1,000 
33 12600423 LUBRICATOR PARKER 05- 15L12NA1(1/4" GAS) # 1,000 1,000 
35 12600163 PRESSURE GAUGE MAN 10/401/8 # 4,000 4,000 
38 12600450 PRECISION REGULATOR R220G02C PARKER # 2,000 1,000 
42 12850072 FITTING M MC 11 1014 ATCP # 8,000 3,000 

60304387 B BELTS CENTERING ROLL GROUP 

02 10830071 BEARING 222 07 # 2,000 2,000 
04 60121790 BEARING HOUSING SNL507 # 2,000 2,000 
05 11431031 SEAL V RING V -45S # 2,000 2,000 
08 11431010 ROTARY SHAFT GAS.RING 45.60.7 # 2,000 2,000 
09 10860022 COVER ASNA 507 /606 # 2,000 2,000 

60304406 A LOWER FRAME BELT TENSIONER 

01 10880005 ANTIFRICTION BEARING MB60.60 D # 4,000 4,000 
02 10860092 SUPPORT SKF FY3OTF D. 30 # 2,000 2,000 
03 11432038 SCRAPER RING R247 TYPE RM6070 # 2,000 2,000 
04 11434072 GASKET OR 6237 # 4,000 4,000 
05 60115363 TORPRESS FLANGE MACHINING # 2,000 2,000 

60304406 A UPPER FRAME BELT TENSIONER 

01 10880005 ANTIFRICTION BEARING MB60.60 D # 4,000 4,000 
02 10860092 SUPPORT SKF FY3OTF D. 30 # 2,000 2,000 
03 11432038 SCRAPER RING R247 TYPE RM6070 # 2,000 2,000 
04 11434072 GASKET OR 6237 # 4,000 4,000 
05 60115363 TORPRESS FLANGE MACHINING # 2,000 2,000 

60304424 D LOWER BELT CENTERING GROUP 

09 60209869 SENSOR PADDLE # 1,000 1,000 
13 60405580 PNEUMATIC CONTROL VALVE 99 # 1,000 1,000 

60304425 .0 UPPER BELT CENTERING GROUP 

12 60209869 SENSOR PADDLE # 1,000 1,000 
14 60405580 PNEUMATIC CONTROL VALVE 99 # 1,000 1,000 

60304426 ' C BREAST AND DRIVE ROLL DOCTOR B 

10 60116252 ROBADUR DOCTOR BLADE MACHINING # 2,000 2,000 

60304432 B WEDGE GROUP 

10 60114300 WEDGE PVC -RED # 2,000 2,000 

60304436 A GEARS AND CHAIN GUARD GROUP 

09 60115069 DRIVE GEAR DP=370 # 2,000 2,000 

60304478 B BRUSH DRIVE GROUP 

01 11434057 GASKET OR 4118 # 1,000 2,000 
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SIEMENS WATER TECHNOLOGIES S.P.A. 
SPARE PARTS LIST 

60407978 
A2 BPF 2000 BSX S7 -L CASCADE 

DWG Rev. DWG Title 

Revision : 

Date printed : 07.12.19 
Date written : 2007/12/19 
Page 2 

A 

Pos Part No. Description Unit Installed Suggested 
measure quantity quantity 

10 60115116 BRUSH DRIVING # 1,000 -SHAFT 

60304532 B SEM 2000 - ZINC PLATED BLADE G 

01 10200037 ELASTIC ELEMENT DRS -100437 -27X # 2,000 
06 14800032 HANDWHEEL VL 155770 P -M 10X30 # 2,000 

60304557 B BELT CENTERING CYLINDER 

01 12600249 CYLINDER 100 25 100 # 2,000 
08 60115413 BELT CENT.SLIDE # 2,000 

60304558 B 2000 BELT WASHING BOX GROUP 

08 60115612 BELTS WASHING BOX SEAL # 4,000 

60304608 C SPRAY PIPE 2000 O.D.2" 

08 60207033 WASHING PIPE BRUSH # 1,000 
09 60122764 GASKET # 21,000 
10 60310922 SERNA COLLAR # 21,000 
12 14200066 NOZZLE TYPE GEQ1490 ST.ST.PNR # 21,000 

60305624 A WEDGE ZONE SEAL 

11 60115194 LOWER LATERAL SEAL # 1,000 

60305626 A BELTS EMERGENCY GROUP 

08 38000211 LIMIT SWITCH D4B -1181 # 2,000 

60305634 A UPPER BREAST ROLL DOCTOR BEAM 

08 60115243 DOCTOR BLADE L. 2190 # 1,000 

60306563 C SAFETY STOP SWITCH 

06 19900142 STAINLESS STEEL WIRE PLASTIC COVERED MT 4,000 
09 52911011 SAFETY STOP LIMIT SWITCH LIFELINE LRS-4 -13044 MASTERGUARD # 1,000 

60307067 B DRIVE ROLL GROUP 

02 10830074 BEARING 222 13 C # 2,000 
04 10860034 COVER ASNA 513/611 # 1,000 
05 10860036 DOUBLE LIP SEAL TSNA 513G # 0,500 
07 11434092 GASKET OR 3300 # 2,000 
09 60117997 LABIRINTH 513/611 # 2,000 
10 60122014 BEARING HOUSING SNL 513/611 # 2,000 
6 11431037 V-RING V -70S # 2,000 

60307068 C DRIVE ROLL GROUP D253 

02 10830074 BEARING 222 13 C # 2,000 
04 10860036 DOUBLE LIP SEAL TSNA 513G # 0,500 
06 11434092 GASKET OR 3300 # 3,000 
08 60117997 LABIRINTH 513/611 # 2,000 
09 60122014 BEARING HOUSING SNL 513/611 # 2,000 
12 60121028 COUPLING LABIRINTH # 1,000 
5 11431037 V-RING V -70S # 2,000 

60307139 A SKIRTS 

1,000-- 

2,000 
2,000 

2,000 
2,000 

411 

4,000 

1,000 
21,000 
2,000 

21,000 

1,000 

2,000 

elo 

8,000 
1,000 

2,000 
1,000 
1,000 
2,000 
2,000 
2,000 
2,000 

2,000 
1,000 
3,000 

0 
0 

. 0 
2,000 
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SIEMENS WATER TECHNOLOGIES S.PA. 
SPARE PARTS LIST 

A2 
60407978 
BPF 2000 BSX S7 -L CASCADE 

DWG Rev. DWG Title 

Pos Part No. Description 

02 60112325 LATERAL SEAL 

60307153 B LOWER GUIDE ROLL O.D.143 

02 10830071 BEARING 222 07 
04 10860119 COVER ASNH 509 
05 10860509 DOUBLE LIP SEAL TSN307G SKF 
07 60121647 MACHINED BEARING HOUSING SNL207 

60307154 B UPPER GUIDE ROLL O.D.190 

02 10830072 BEARING 22210 CC 
04 ,10860052 COVER ASNA 512/610 
05 10860510 DOUBLE LIP SEAL TSN210G SKF 
07 60121648 BEARING HOUSING SNL210 

60307166 B TENSIONING ROLL 

02 10830072 BEARING 22210 CC 
04 10860052 COVER ASNA 512/610 
05 10860510 DOUBLE LIP SEAL TSN210G SKF 
07 60121648 BEARING HOUSING SNL210 

60307156 B S-ROLL O.D.850 

02 10830081 BEARING 22212 CC 
04 10860511 DOUBLE LIP SEAL TSN212G SKF 
05 10860157 COVER ASNH 515/612 SKF 
08 60121649 MACHINED BEARING HOUSING SNL212 

60307157 B S-ROLL O.D.552 

02 10830081 BEARING 22212 CC 
04 10860511 DOUBLE LIP SEAL TSN212G SKF 
05 10860157 COVER ASNH 515/612 SKF 
08 60121649 MACHINED BEARING HOUSING SNL212 

60307158 B S-ROLL O.D.413 

02 10830081 BEARING 22212 CC 
04 10860511 DOUBLE LIP SEAL TSN212G SKF 
05 10860157 COVER ASNH 515/612 SKF 
08 60121649 MACHINED BEARING HOUSING SNL212 

60307159 B S-ROLL O.D.318 

02 10830081 BEARING 22212 CC 
04 10860511 DOUBLE LIP SEAL TSN212G SKF 
05 10860157 COVER ASNH 515/612 SKF 
08 60121649 MACHINED BEARING HOUSING SNL212 

60307160 B S-ROLL O.D.268 

4110 60307161 

02 10830081 BEARING 22212 CC 
04 10860511 DOUBLE LIP SEAL TSN212G SKF 
05 10860157 COVER ASNH 515/612 SKF 
08 60121649 MACHINED BEARING HOUSING SNL212 

B S-ROLL O.D.240 

02 10830081 BEARING 22212 CC 
04 10860511 DOUBLE LIP SEAL TSN212G SKF 
05 10860157 COVER ASNH 515/612 SKF 

Date printed : 07.12.19 
Date written : 2007/12/19 
Page 3 

Revision : 

Unit 
measure 

Installed Suggested 
quantity quantity 

# 2,000 2,000 

# 2,000 2,000 
# 2,000 2,000 
# 1,000 1,000 
# 2,000 2,000 

# 2,000 2,000 
# 2,000 2,000 
# 1,000 1,000 
# 2,000 2,000 

# 2,000 2,000 
# 2,000 2,000 
# 1,000 1,000 
# 2,000 2,000 

# 2,000 2,000 
# 1,000 1,000 
# 2,000 2,000 
# 2,000 2,000 

# 2,000 2,000 
# 1,000 1,000 
# 2,000 2,000 
# 2,000 2,000 

# 2,000 2,000 
# 1,000 1,000 
# 2,000 2,000 
# 2,000 2,000 

# 2,000 2,000 
# 1,000 2,000 
# 2,000 2,000 
# 2,000 2,000 

# 2,000 2,000 
# 1,000 1,000 
# 2,000 2,000 
# 2,000 2,000 

# 2,000 2,000 
# 1,000 1,000 
# 2,000 2,000 
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SIEMENS WATER TECHNOLOGIES S.P.A. 
SPARE PARTS LIST 

60407978 
A2 BPF 2000 BSX S7-L CASCADE 

DWG Rev. DWG Title 

Pos Part No. Description 

08 60121649 MACHINED BEARING HOUSING SNL212 

60310922 B SERNA COLLAR 

Revision : A 

01 60122763 COLLAR 

60312086 A BELTS DRIVE 

60312323 

60403625 

18 15400421 ELECTRIC MOTOR ABB P4 B5 KW 3 100L 1P56 
19 15810411 GEARBOX A503 NR 154.6 P100 B8 
22 60125239 COUPLING GASPP 120 50/50 
25 60125241 SEAL COUPLING 

A BEARING HOUSING TYPICAL 

Only for reference 

D PNEUMATIC SYSTEM WITH PANEL 

01 12850072 FITTING M MC 11 10 14 ATCP 
02 12850060 MALE L-FITTING MC 16.06.14 
06 14050016 PIPE RILSAN NA06/B D6 X 4 
14 14050018 PIPE RILSAN NA10/B D10X8 

60404546 A GRAVITY ZONE GRID AND WEDGE ROLLS 

60404549 

60407979 

4 60106811 WEDGE ROLL 

B ROLLS ASSEMBLY 

Only for reference 

A LATERAL SLUDGE MIXER 

14 15400440 ELECTRICAL MOTOR ABB P4 B5 KW 1.5 
15 15810188 GEARBOX W86-UF1 7 P90 65 67 BONFIGLIOLI (EX. MVF86/F) 
17 1 584001 9 SPEED VARIATOR V2-F D24 P90 B3 BONFIGLIOLI 

60407980 A LIFTING CHICANES 

03 60124889 PLOW 
09 14800026 SPHERICAL HANDLE PL. 40 M 10 

Date printed : 07.12.19 
Date written : 2007/12/19 
Page 4 

Unit 
measure 

Installed Suggested 
quantity quantity 

# 2,000 2,000 

# 2,000 2,000 

# 1,000 1,000 
# 1,000 1,000 
# 1,000 1,000 
# 1,000 1000 

# 4,000 1,000 
# 4,000 1,000 

MT 6,000 2,000 
MT 14,000 2,000 

# 11,000 11,000 

# 1,000 0 
# 1,000 1,000 
# 1,000 1,000 

# 36,000 10,000 
# 4,000 4,000 
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SIEMENS - BPF 2000 BSX L 

APPENDIX A 

BELT DRIVE 

ELECTRICAL MOTOR ABB 
model: 3 KW -P4 B5 100L 415V -50Hz 

GEARBOX BONFIGLIOLI 
model: A503 NR i =154.6 P100 B8 

DRIVE COUPLING 
model: NGA.s 120 PP 

Ref. Spare Parts Section 
Dwg. 60312086a item 18, 19 and 22 
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Low Voltage Motors 

Manual for Low Voltage Motors 

Installation, operation and 
maintenance manual GB 3 
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Example of the Declaration of Conformity 
glen by ABB. 

A ID 1D " 1P 
EC Declaration of. Conformity 

The Manufacturer :- (Name and address of the manufacturer) 

hereby declares that 

The Products :- (Product identification) 

are in conformity with provisions of the following Council Directives : 

Low Voltage Directive 73/23/EEC (amended by 93/68/EEC), 

o 

and, as components, with the essential requirements of the following : 

EMC Directive 89/336/EEC (amended by 92/31/EEC and 93/68/EEC), regarding the intrinsic 
characteristics to emission and immunity levels, 

and are in conformity with : 

EN 60 034 -1 

Additional Information :- 

By design, the machines, considered as components, comply with the essential requirements of 

Machinery Directive 98/37/EEC provided that the installation be correctly realised by the manufacturer 
of the machinery (for example : in compliance with our Installation Instructions and EN 60 204 "Electri- 
cal Equipment of Industrial Machines "). 

Certificate of Incorporation (Directive 98/37/EEC, Art 4.2 and Annex II, Sub B) : 

The machines above must not be put into service until the machinery into which they have 
been incorporated have been declared in conformity with the Machinery Directive. 

Year of CE marking : CE00. 

Signed by 

Title 

Date 

&stations into other languages are available from ABB. 
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1. General 

NOTE! 
These instructions must be followed to ensure safe 
and proper installation, operation and maintenance of 
the motor. They should be brought to the attention of 
anyone who installs, operates or maintains this 
equipment. Ignoring the instruction may invalidate 
the warranty. 

1.1 Declaration of Conformity 
Declarations of Conformity with respect to the Low 
voltage Directive 73/23/EEC amended by Directive 
93/68 EEC are issued separately with individual 
machines. 
The Declaration of Conformity also satisfies the 
requirements of a Declaration of Incorporation with 
respect to the Machinery Directive 98/37/EEC, Art 4.2 
Annex II, sub B 

1.2 Validity 
The instructions are valid for the following ABB 
electrical machine types, in both motor and generator 
operation. 

series MT *, MBT *, MXMA, 
series M2A * /M3A *, M2B * /M3B *, M2C * /M3C *, 
M2F * /M3F *, M2L * /M3L *, M2M * /M3M *, M2Q *, 
M2R * /M3R *, M2V * /M3V* 

in frame sizes 56 - 450. 

There is a separate manual for e.g. Ex motors `Low 
voltage motors for hazardous areas: Installation, 
operation and maintenance Manual' (Low Voltage 
Motors /Manual for Ex- motors). 

Additional information is required for some machine 
types due to special application and /or design 
considerations. Additional information is available for 
the following motors: 

- roller table motors 
- water -cooled motors 
- open drip proof motors 
- smoke venting motors 
- brake motors 
- permanent magnet motors 

GB-4 

2. Installation 

2.1 Putting into service startin 9 í 9) 

2.1.1 Reception check 
Immediately upon receipt check the machine for external 
damage and if found, inform the forwarding agent 
without delay. 

Check all rating plate data, especially voltage and 
winding connection (star or delta). The type of bearing is 

specified on the rating plate of all motors except the 
smallest frame sizes. 

Remove transport locking if employed.Turn shaft by 
hand to check free rotation. 

Do not exceed permissible loading values of bearings 
stated in the product catalogue. 

Motors equipped with roller bearings: Running the 
motor with no radial force applied to the shaft may 
damage the roller bearing. 

Motors equipped with angular contact bearing: 
Running the motor with no axial force applied in the right 
direction to the shaft may damage the angular contact 
bearing. 

Motors equipped with regreasing nipples: 
When starting the motor for the first time, or after long 
storage of the motor, apply the specified quantity of 
grease until grease is forced out of the grease outlet. 

For details see section "Manual lubrication" on page 9. 

2.1.2 Insulation resistance check 
Measure insulation resistance before commissioning 
and when winding dampness is suspected. 

Resistance, measured at 25 °C, shall exceed the 
reference value, i.e. 10 M ohm (measured with 500 V dc 
Megger) 

WARNING 
Windings should be discharged immediately after 
measurement to avoid risk of electric shock. 

Insulation resistance reference value is halved for each 
20 °C rise in ambient temperature. 

If the reference resistance value is not attained, the 
winding is too damp and must be oven dried. 
Oven temperature should be 90 °C for 12 -16 hours 
followed by 105 °C for 6 -8 hours. 
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Drain hole plugs, if fitted, must be removed and closing 
valve, if fitted, must be opened during heating. 

Windings drenched in seawater normally need to be 
rewound. 

2.1.3 Direct -on -line or star /delta 
starting 

The terminal box on standard single speed machines 
normally contains 6 winding terminals and at least one 
earth terminal. 

Earthing must be carried out according to local 
regulations before the machine is connected to the 
supply voltage. 

The voltage and connection are stamped on the rating 
plate. 

Direct -on -line starting (DOL): 
Y or D winding connections may be used. 

e.g. 660 VY, 380 VD indicates Y- connection for 660 V 
and D- connection for 380 V. 

Star /Delta starting (Y /D): 
The supply voltage must be equal to the rated voltage 
of the machine in D- connection. 

Remove all connection links from the terminal block. 

For two -speed, single phase and special machines, 
supply connection must follow the instructions inside 
the terminal box. 

If direct -on -line starting lasts for more than 10 seconds 
or Y/D starting more than 30 seconds, consult ABB 
Sales Office or see the publication The Motor Guide' 
(also available on the internet on www.abb.com/ 
motors &drives). 

2.1.4 Terminals and direction of 
rotation 

Direction of rotation is clockwise when viewing the shaft 
face at the machine drive end, when the line phase 
sequence L1, L2, L3 is connected to the terminals as 
shown in the figure 1. 

To alter the direction of rotation, interchange the 
connection of any two line cables. 

If the machine has a uni- directional fan, ensure that the 
direction of rotation is according to the arrow marked on 

the machine. 

ABB / Low Voltage Motors / Manual 12 -2004 

2.2 Handling 

2.2.1 Storage 
The machine should always be stored indoors, in dry, 
vibration free and dust free conditions. 

Unprotected machined surfaces (shaft-ends and 
flanges) should be protected with anti -corrosive 
treatment. 

It is recommended that shafts be rotated periodically by 
hand to prevent grease migration. 

Anti condensation heaters, if fitted, should preferably be 
energised. 

The characteristics of electrolytic capacitors, if fitted to 
single -phase motors, will require "reforming" following 
periods of storage exceeding 1 -2 years. 
Contact ABB Sales Office for details. 

2.2.2 Transportation 
Machines fitted with cylindrical -roller and /or angular 
contact bearings must be fitted with locking devices 
during transport. 

2.2.3 Lifting 
Lift the motor using the lifting lugs only, if not otherwise 
stated in the separate lifting instruction. 

The center of gravity of motors with the same frame 
may vary due to different outputs, mounting 
arrangements and auxiliary equipment. 

Check that eyebolts or the lifting lugs integrated with the 
motor frame are undamaged before lifting. Damaged 
lifting lugs must not be used. 

Lifting eyebolts must be tightened before lifting. 
If needed the position of the eyebolt must be adjusted 
with suitable washers. 

Ensure that proper lifting equipment is used and that 
the sizes of the hooks are suitable for the lifting lugs. 

Care must be taken not to damage auxiliary equipment 
and cables attached to the motor. 
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2.2.4 Machine weights 
Total machine weight can vary within the same frame 
size (center height) depending on different output, 
mounting arrangements and added features. 

The following table shows estimated maximum weights 
for machines in their basic versions as a function of 
frame material. 

The actual weight of all our motors is stated on the 
rating plate except the smallest frame sizes. 

Frame 
size 

Aluminum 

Weight 
kg 

Add. 
for brake 

Cast iron 

Weight 
kg 

Steel 

Weight 
kg 

56 4.5 - - - 

63 6 - - - 

71 8 5 13 - 

80 12 8 20 - 

90 17 10 30 - 

100 25 16 40 - 

112 36 20 50 - 

132 63 30 90 - 

160 110 30 175 - 

180 160 45 250 - 

200 220 55 310 - 

225 295 75 400 - 

250 370 75 550 - 

280 405 - 800 600 
315 - - 1700 1000 
355 - - 2700 2200 
400 - - 3500 3000 
450 - - 5000 4500 

Table 1 

2.3 Installation 

2.3.1 Cooling 
Normal ambient temperatures should not exceed 40 °C 
(marine standard +45 or +50 °C) if standard 
performance is to be achieved. Check that the motor 
has sufficient airflow. Ensure that no nearby equipment, 
surfaces or direct sunshine, radiate additional heat to 
the motor. For more information about higher ambient 
temperatures and cooling, see "the Motor Guide" or 
contact ABB Sales Office. 

2.3.2 Foundation 
The purchaser bears full responsibility for preparation of 
the foundation. 

Metal foundations should be painted to avoid corrosion. 

Foundations must be even, and sufficiently rigid to 
withstand possible short circuit forces. They shall be 
dimensioned as to avoid the occurrence of vibration due 
to resonance. 
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Before mounting the motor, the foundation surface for 
the shims or for the feet must be clean from thick paint, 
paint drops and dirt. Then it should be checked in order 
to discover any height differences between the 
individual foot locations. Also, the smoothness within 
each footprint area has to be checked. The 
requirements are noted in the figure below. 

Ruler 

Foot location 

Note! Height 
difference shall not 
exceed ± 0,1 mm 
referred to any other 
motor foot location 

Foundation studs 
Bolt the foundation studs to the feet of the motor and 
place a 1 -to -2 mm shim between the stud and the feet. 

Align the motor directly using appropriate means. 
Grout the studs with concrete, check alignment and drill 
holes for locating pins. 

Drain holes 
Always check that open drain holes face downward. 

In extremely dusty environments, all drain holes should 
be closed. 

2.3.3 Alignment 
Correct alignment is essential to avoid bearing failures, 
vibrations and possible fractured shaft extensions. 

2.3.4 Slide rails and belt drives 
- Fasten the machine to the slide rails as shown in 

figure 2. 

Place the slide rails horizontally on the same level. 
- Check that the machine shaft is parallel with driven, 

or driving, shaft. 
- Any belt must be tensioned according to the 

supplier's instructions. 

WARNING 
Excessive belt tension will damage bearings and 
can cause shaft breakage. 

Do not exceed the maximum belt forces (i.e. radial 
bearing loading) stated in the relevant product 
catalogues. 
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2.4 Connection 
Normal machine design has the terminal box on top 
with cable entry possible from both sides. 

Some machines are available with top mounted terminal 
boxes rotatable 4 x 90 °, and some with side mounted 
terminal boxes. 

Availability of these solutions is described in the product 
catalogues. 

Unused cable entries must be closed. 

As well as main winding and earthing terminals, the 
terminal box can also contain connections for 
thermistors, standstill heating elements, bimetallic, 
switches, or PT 100 resistance elements. 

'WARNING - 

Voltage ,May be connected at standstill inside the 
terminal box for heating elements or direct ng windi 
heating., 

Connection diagrams for auxiliary elements are found 
inside the terminal box cover or in additional labels on 
the frame of the machine. 

WARNING 
The capacitor in single- phase motors can retain 
a charge that appèars across the motor terminals, 
even'when the motor has reached standstill. 

2.4.1 Connection for variable 
speed drive 

Variable speed drives cause higher voltage stresses 
than the sinusoidal supply on the winding of the motor 
and may cause high frequency shaft voltages and 
bearing currents. Therefore the winding and the bearing 
insulation of the motor as well as the filter at the 
converter output must be dimensioned according to 
"Selection rules for VSD applications /Insulation" 
(3GZF500930 -2), available on request from ABB. 

In variable speed drives the motor (Pn > 30 kW) must 
be cabled by using shielded symmetrical cables and 
cable glands providing 360° bonding (also called EMC 
glands). More information can be found in ABB's 
manual "Grounding and cabling of the drive system" 
(3AFY61201998). 

In frequency converter applications motor frame 
external earthing must be used for equalising the 
potential between the motor frame and the driven 
machine, unless the two machines are mounted on the 
same metallic base. 

For motor frame sizes above IEC 280, use 0.75 x 

70 mm flat conductor or at least two 50 mm2 round 
conductors. The distance of the round conductors must 
be at least 150 mm from each other. 

This arrangement has no electrical safety function; the 
purpose is to equalise the potentials. When the motor 
and the gearbox are mounted on a common steel 
fundament, no potential equalisation is required. 
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0.75 mrn t 

Potential equalisation 

Plate /strip 

. . 

70 mm 

Cables /wires 

min 50 mm2 

To comply with EMC -requirements, use only cables and 
connectors approved for this purpose. (See instruction 
for frequency converters.) 

The highest permissible rotational speed of a cast iron 
motor used in variable speed drive (M2BA/M3BP) must 
not exceed maximum permissible speeds as stated in 

the table 2 below or the speed stamped on the rating 
plate. For information on the highest permissible 
rotational speed for other motor sizes and types, please 
contact ABB. Bearing lubrication should follow the 
directions mentioned later. 

Frame 
size 

Speed r /min 
2 pole 4 pole 

280 3600 2600 

315 3600 2300 

355 3600 2000 

400 3600 1800 

450 3600 1800 

Table 2 

If there is uncertainty concerning the suitability of the 
motor for the variable speed drive, please contact ABB. 

WARNING 
The maximum operating temperature of the 
grease and bearings must not be exceeded. 

2.5 Balancing 
The rotor of the machine is dynamically balanced. 

As standard, balancing has been carried out using half 
key, and the shaft is marked with a RED tape, with the 
text "Balanced with half key ". In case of motors 
delivered without any tape defining the type of 
balancing, these motors are also balanced with half 
key. 

To avoid vibration the coupling -half or pulley must be 
balanced with half key after the keyway has been 
machined. 

In the event of balancing with full key the shaft is 

marked with a YELLOW tape, with the text "Balanced 
with full key ". 

In case balancing without key, the shaft is marked 
with a BLUE tape, with the text "Balanced without 
key ". 
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3. Operating 

3.1 Use 

3.1.1 Operating conditions 
The machines are intended for use in industrial drive 
applications. 
Normal ambient temperature limits are -20° to +40 °C. 
Maximum altitude 1000 m above sea level. 

3.2 Safety considerations 
The machine is intended for installation and use by 
qualified personnel, familiar with relevant safety 
requirements. 

Safety equipment necessary for the prevention of 
accidents at the installation and operating site must be 
provided in accordance with the local regulations. 

WARNING 
Small motors with supply current directly 
switched by thermally sensitive switches can 
start automatically. 

3.2.1 Points to observe 
1. Do not use the machine to step on. 
2. The temperature of the outer casing of the 

machine may be hot to the touch during normal 
operation. 

3. Some special machine applications require 
special instructions (e.g. using frequency 
converter supplies). 

4. Lifting lugs must only be used for lifting the motor. 
They must not be used to lift the motor when it is 

attached to other equipment. 

GB-8 

3.3 Assembly and dismantling 

3.3.1 General 
Dismantling and assembly of machines must be carried 
out by qualified personnel using only suitable tools and 
working methods. All repairs must be carried out 
according to the standard IEC- 60079 -19. 

3.3.2 Bearings 
Special care should be taken with the bearings. 
These must be removed using pullers and fitted by 
heating or using special tools for the purpose. 

How to replace bearings is described in detail in a 
separate instruction leaflet available from ABB Sales 
Office. 

3.3.3 Fitting coupling halves and 
pulleys 

Coupling halves and pulleys must be fitted using 
suitable equipment and tools that do not damage the 
bearings. 

Never fit a coupling half or pulley by hammering into 
place or remove it using a lever pressed against the 
body of the machine. 

Mounting accuracy of coupling half: 

check that the clearance b is less than 0.05 mm and 
that the difference al to a2 is also less than 0.05 mm. 
See figure 3. 
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4. Maintenance 

4.1 Maintenance and lubrication 

4.1.1 General inspection 
- Inspect the machine at regular intervals. 
- Keep the machine clean and ensure free 

ventilation airflow. 
- Check the condition of shaft seals (e.g. V -ring) and 

replace if necessary. 
- Check the condition of connections and mounting 

and assembly bolts. 
- Check the bearing condition by listening for 

unusual noise, vibration measurement, bearing 
temperature, inspection of spent grease or SPM 
bearing monitoring. 

When changes of condition occur, 
dismantle the machine, check the parts 
and replace if necessary. 

4.1.2 Lubrication 

WARNING 
Beware of all rotating parts! 

WARNING . _ _, 

Grease can cause skin irritation and eye 
inflammation. Follow all safety precautions 
specified by the manufacturer. 

4.1.3 Machines with permanently 
greased bearings 

Bearings are usually permanently greased bearings of 
either Z or 2Z types. 

Bearing types are specified in the respective product 
catalogues and on the rating plate of all our motors 
except smaller frame sizes. 

As a guide, adequate lubrication for sizes up to 200 can 
be achieved for the following duration, according to L1 

(i.e. that 99 % of the motors are sure to make the 
interval time) at ambient temperature of 25 °C. For 
duties with ambient temperatures higher than 25 °C, 
see the respective product catalogue. 

Frame size Poles Duty hours 

56 -80 2 -8 for life 
90 -112 2 -8 40 000 
132 2 -8 40 000 
160 2 -8 40 000 
180 2 -8 40 000 
200 2 27 000 
200 4 40 000 

Table 3 

Depending on application and load conditions, see 
applicable product catalogue. 
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Hours of operation for vertical motors are half of the 
above values. 

Motors with roller bearings have considerably shorter 
grease life. For continuous operation regreasing nipples 
should be considered. 

4.1.4 Motors with regreasing nipples 

Lubrication information plate and general 
lubrication advice 

If the machine is fitted with a lubrication information 
plate, follow the given values. 

On the lubrication information plate, regreasing intervals 
with regard to mounting, ambient temperature and 
speed of rotation can be defined. 

During the first start or after a bearing lubrication it may 
appear a temporary temperature rise, appr. 10 -20 
hours. ABB policy is to have reliability as a vital issue in 

bearing lubrication intervals. That is why we follow the 
L1- principle. 

A. Manual lubrication 

Regreasing while motor is running 
- Remove grease outlet plug or open closing valve if 

fitted. 
- Be sure that the lubrication channel is open 
- Press the specified amount of grease into the 

bearing. 
- Let the motor run 1 -2 hours to ensure that all 

excess grease is forced out of the bearing. 
Close the grease outlet plug or closing valve if fitted. 

Regreasing while motor is at a standstill 
Regrease motors while running. If this is not possible, 
lubrication can be carried out while the machine is at a 

standstill. 
- In this case, use only half the quantity of grease, then 

run the motor for a few minutes at full speed. 
- When the motor has stopped, press the rest of the 

specified amount of grease into the bearing. 
- After 1 -2 running hours close the grease outlet plug 

or closing valve if fitted. 

B. Automatic lubrication 
The grease outlet plug must be removed permanently 
with automatic lubrication or open closing valve if fitted. 

Some motors may be equipped with a collector for old 
grease. Follow the special instructions given for the 
equipment. 

We recommend only the use of electromechanical 
systems. Contact your local ABB Sales Office. 

The amount of grease per each lubrication interval 
stated in the tables 4 -5 should be doubled if an 
automatic regreasing system is used. 

If 2 -pole motors are being automatically regreased, the 
note (NOTE!) concerning lubricant recommendations 
given for 2 -pole motors in the chapter Lubricants shall 
be followed. 
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4.1.5 Lubrication intervals and 
amounts 

Frame 
size 

Amount 3600 3000 1800 1500 
of grease r /min r /min r /min r /min 
g/bearing 

1000 
r /min 

500 -900 
r /min 

Ball bearings 
Lubrication intervals in duty hours 

112 10 10000 13000 18000 21000 25000 28000 
132 15 9000 11000 17000 19000 23000 26500 
160 25 7000 9500 14000 17000 21000 24000 
180 30 6000 8000 13500 16000 20000 23000 
200 40 4000 6000 11000 13000 17000 21000 
225 50 3000 5000 10000 12500 16500 20000 
250 60 2500 4000 9000 11500 15000 18000 
280 70 2000') 3500') 8000 10500 14000 17000 
315 90 I) I) 6500 8500 12500 16000 
355 120 ') I) 4200 6000 10000 13000 
400 120 I) I) 4200 6000 10000 13000 
400 M3BP 130 ') 1) 2800 4600 8400 12000 
450 140 2400 4000 8000 8800 

Table 4 

Roller bearings 
Lubrication intervals in duty hours 

160 25 3500 4500 7000 8500 10500 12000 
180 30 3000 4000 7000 8000 10000 11500 
200 40 2000 3000 5500 6500 8500 10500 
225 50 1500 2500 5000 6000 8000 10000 
250 60 1300 2200 4500 5700 7500 9000 
280 70 1000') 2000') 4000 5300 7000 8500 
315 90 1) 1) 3300 4300 6000 8000 
355 120 1) 1) 2000 3000 5000 6500 
400 120 1) 1) 2000 3000 5000 6500 
400 M3BP 130 I) 1) 1400 2300 4200 6000 
450 140 1200 2000 4000 4400 

Table 5 

') Values for IEC sizes 280 to 450 (cast iron and steel motors) in certain 
motor types (3600 and 3000 r /min), see tables 6 -7. 

Lubrication intervals and amounts, 2 -pole, 
IEC frame sizes 280 to 450 
Frame 
size 

Amount 

of grease 

g/bearing 

3600 3000 
r/min r/min 

Ball bearings 
Lubrication intervals in duty hours 

280 M2B*, M2C*, M3B* 35 2000 3500 
315 M2B*, M2C*, M3B* 35 2000 3500 
355 M2B*, M2C* 45 1200 2000 
355 M3B* 35 1200 2000 
400 M2B*, M2C* 45 1200 2000 
400 M3B* 40 1000 1600 
450 M3B* 40 1000 1600 

Table 6 

Roller bearings 
Lubrication intervals in duty hours 

280 M2B*, M2C*, M3B* 35 1000 1800 
315 M2B*, M2C*, M3B* 35 1000 1800 
355 M2B*, M2C* 45 600 1000 
355 M3B* 35 600 1000 
400 M2B*, M2C* 45 600 1000 
400 M3B* 40 500 800 
450 M3B* 40 500 800 

Table 7 
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Factors influencing the lubrication intervals 
Lubrication intervals for vertical machines are half of the 
above values. 

The lubrication intervals are based on bearing operating 
temperature 80 °C (ambient temperature of about 
+ 25 °). Note! An increase in the ambient temperature 
raises the temperature of the bearings correspondingly. 
The values should be halved for 15 °C increase in 

bearing temperature and may be doubled for 15 °C 
decrease in bearing temperature. 

WARNING 
The maximum operating temperature of the grease 
and bearings must not be exceeded. 

4.1.6 Lubricants 

WARNING 
Do not mix different types of grease. 
Incompatible lubricants may cause bearing 
damage. 

When regreasing, use only special ball bearing grease 
with the following properties: 
- good quality grease with lithium complex soap and 

with mineral- or PAO -oil 
- base oil viscosity 100 -160 cST at 40 °C 
- consistency NLGI grade 1.5 - 3 *) 
- temperature range -30 °C - +120 °C, continuously. 

*) For vertical mounted motors or in hot conditions a 

stiffer end of scale is recommended. 

Grease with the correct properties is available from all 
major lubricant manufacturers. 

Admixtures are recommended, but a written guarantee 
must be obtained from the lubricant manufacturer 
especially concerning EP admixtures, that admixtures 
do not damage bearings or the properties of lubricants 
at the operating temperature range. 

WARNING 
Lubricants containing EP admixtures are not 
recommended in high bearing temperatures in 

frame sizes 280 to 450. 

If the ambient temperature is below -25 °C or above 
+55 °C, or bearing temperature is above 110 °C, consult 
ABB Sales Office regarding suitable grease. 

The following high performance grease can be used 

- Esso Unirex N2, N3 or S2 (lithium complex base) 
- Mobil Mobilith SHC 100 (lithium complex base) 
- Shell Albida EMS 2 (lithium complex base) 
- SKF LGHQ 3 (lithium complex base) 
- Klüber Klüberplex BEM 41 -132 

(special lithium base) 
- FAG Arcanol TEMP110 (lithium complex base) 

Lubrication intervals for other grease fullfilling the 
required properties, contact your local ABB Sales 
Office. 
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NOTE! 
Always use high speed grease for high speed 
machines and some other models, e.g. M2BA 355 
and 400 2 -pole machines, where the speed factor is 

higher than 400 000 (calculated as Dm x n where 
Dm = average bearing diameter, mm; n = rotational 
speed, r /min). 

The following grease can be used: 
- FAG L69 ( polyurea base) 
- Klüber Klüber quiet BH 72 -102 (polyurea base) 
- Lubcon Turmogrease PU703 (polyurea base) 

If other lubricants are used, check with the 
manufacturer that the qualities correspond to those of 
the above mentioned lubricants, or if the compatibility of 
the lubricant is uncertain, contact your local ABB Sales 
Office. 

Especially in high rotational speed, (the speed - 

factor > 400000) over greasing may cause ' 

damage. 

4.1.7 Frequency converter drives 
Higher speed operation, e.g. in frequency converter 
applications, or lower speed with heavy load will require 
shorter lubrication intervals. Consult your local ABB 
Sales Office in such cases. 

Typically a doubling of speed will require a reduction of 
lubrication intervals to approx. 40 % of values tabulated 
above. 

WARNING 
The constructional maximum speed of the motor 
must not be exceeded (see table 2). 

Suitability of bearings for high speed operation must be 
checked. 

4.1.8 Spare parts 
When ordering spare parts, the full type designation 
and product code, as stated on the rating plate, must be 
specified. 

If the machine is stamped with a serial manufacturing 
number, this should also be given. 

For more information, please visit our web site 
www.abb.com /partsonline. 

4.1.9 Rewinding 
Rewinding should always be carried out by qualified 
repair shops. 

Smoke venting and other special motors should not be 
rewound without first contacting ABB. 

ABB / Low Voltage Motors / Manual 12 -2004 

5. Environmental 
requirements 

5.1 Noise levels 
Most of our motors have a sound pressure level not 
exceeding 82 dB(A) refer to 50 Hz sinusoidal supply 
conditions, tolerance ± 3 dB(A). 

Values for specific machines can be found in the 
relevant product catalogues. 

For sound pressure levels for 60 Hz sinusoidal supply 
and with non -sinusoidal supplies, contact ABB Sales 
Office. 

Sound pressure levels for all machines having separate 
cooling systems and for series M2F * /M3F *, M2L * /M3L *, 
M2R * /M3R *, M2BJ /M3BJ and M2LJ /M3LJ are indicated 
in separate Manuals. 
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6. Troubleshooting 
These instructions do not cover all details or variations in equipment nor provide for every possible condition to be 
met in connection with installation, operation or maintenance. Should additional information required, please 
contact the nearest ABB Sales Office. 

Motor troubleshooting chart 
Your motor service and any troubleshooting must be handled by qualified persons with proper tools and equipment. 

TROUBLE CAUSE WHAT TO DO 

Motor fails to start Blown fuses Replace fuses with proper type and rating. 

Overload trips Check and reset overload in starter. 

Improper power supply Check to see that power supplied agrees with 
motor rating plate and load factor. 

Improper line connections Check connections with diagram supplied with 
motor. 

Open circuit in winding or control 
switch 

Indicated by humming sound when switch is 

closed. Check for loose wiring connections. 
Also, ensure that all control contacts are closed. 

Mechanical failure Check to see if motor and drive turn freely. 
Check bearings and lubrication. 

Short circuited stator 
Poor stator coil connection 

Indicated by blown fuses. Motor must be 
rewound. Remove end bells, locate with test 
lamp. 

Rotor defective Look for broken bars or end rings. 

Motor may be overloaded Reduce load. 

Motor stalls One phase may be open Check lines for open phase. 

Wrong application Change type or size. Consult manufacturer. 

Overload Reduce load. 

Low voltage Ensure the rating plate voltage is maintained. 
Check connection. 

Open circuit Fuses blown, check overload relay, stator and 
push buttons. 

Motor runs and then 
dies down 

Power failure Check for loose connections to line, to fuses and 
to control. 

Motor does not come up 
to speed 

Not applied properly Consult supplier for proper type. 

Voltage too low at motor terminals 
because of line drop 

Use higher voltage or transformer terminals 
or reduce load. Check connections. Check 
conductors for proper size. 

Starting load too high Check load motor is supposed to carry at start. 

Broken rotor bars or loose rotor Look for cracks near the rings. A new rotor may 
be required, as repairs are usually temporary. 

Open primary circuit Locate fault with testing device and repair. 

Motor takes too long to 
accelerate and /or draws 
high amp 

Excessive load Reduce load. 

Low voltage during start Check for high resistance. Adequate wire size. 

Defective squirrel cage rotor Replace with new rotor. 

Applied voltage too low Get power company to increase power tap. 

Wrong rotation Wrong sequence of phases Reverse connections at motor or at switchboard. 
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TROUBLE CAUSE WHAT TO DO 

Motor overheats while 
running underloaded 

Overload Reduce load. 

Frame or bracket vents may be 
clogged with dirt and prevent proper 
ventilation of motor 

Open vent holes and check for a continuous 
stream of air from the motor. 

Motor may have one phase open Check to make sure that all leads are well 
connected. 

Grounded coil Locate and repair. 

Unbalanced terminal voltage Check for faulty leads, connections and 
transformers. 

Motor vibrates Motor misaligned Realign. 

Weak support Strengthen base. 

Coupling out of balance Balance coupling. 

Driven equipment unbalanced Rebalance driven equipment. 

Defective bearings Replace bearings. 

Bearings not in line Line up properly. 

Balancing weights shifted Rebalance motor. 

Contradiction between balancing of 
rotor and coupling (half key - full key) 

Rebalance coupling or motor. 

Polyphase motor running single 
phase 

Check for open circuit. 

Excessive end play Adjust bearing or add shim. 

Scraping noise Fan rubbing fan cover Remove interference. 

Fan striking insulation Clear fan. 

Motor loose on bedplate Tighten holding bolts. 

Noisy operation Airgap not uniform Check and correct bracket fits or bearirig. 

Rotor unbalance Rebalance. 

Hot bearings ball Bent or sprung shaft Straighten or replace shaft. 

Excessive belt pull Decrease belt tension. 

Pulleys too far away Move pulley closer to motor bearing. 

Pulley diameter too small Use larger pulleys. 

Misalignment Correct by realignment of drive. 

Insufficient grease Maintain proper quality of grease in bearing. 

Deterioration of grease or lubricant 
contaminated 

Remove old grease, wash bearings thoroughly 
in kerosene and replace with new grease. 

Excess lubricant Reduce quantity of grease, bearing should not 
be more than 1/2 filled. 

Overloaded bearing Check alignment, side and end thrust. 

Broken ball or rough races Replace bearing, first clean housing thoroughly. 
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Figure 1. Connection diagram 

Bild 1. Anschlußdiagram 

Figure 1. Connection 

Figura 1. Conexión 

Figura 1. Collegamento 

Figur 1. Anslutningdiagramm 

Kuva 1. Kytkentäkaavio 

o ` 

i 

rVi/c) - V2-1 
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1 L2 L3 PE 

Figure 2. Belt drive 

Bild 2. Riementrieb 

Figure 2. Glissières et entraînements à courroie 

Figure 2. Carriles tensores y correas 

Figura 2. Slitte tendicinghia e pulegge 

Figur 2. Remdrift 

Kuva 2. Hihnakäyttö 
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Figure 3. Mounting of half -coupling or pulley 

Bild 3. Anbau von Kupplungshälften und Riemenscheiben 

Figure 3. Montage des demi -accouplements et des poulies 

Figura 3. Montaje de mitades de acoplamiento y poleas 

Figura 3. Montaggio di semigiunti e pulegge 

Figur 3. Montering av kopplinshalvor och drivskivor 

Kuva 3. Kytkinpuolikkaan ja hihnapyörän asennus 
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4.8 - FORME COSTRUTTIVE 18 - VERSIONS 

Forme costruttive con flangia 
riportata 

Gli schemi riportati evidenziano 
le flange applicabili alle forme 
costruttive base e la loro collo- 
cazione (O, 0). 

URF1 

J 
[ . 

11. -,1: 

Basic versions with bolted 
flange 

The sketches show the applica- 
ble flanges to the basic ver- 
sions and their positions, desig- 
nated with either or W. 

URF2 UDF1 

18- BAUFORMEN 18 - FORMES DE 
CONSTRUCTION 

NR 
Standard 

UR 

Albero lento a singola sporgenza 
Single extension output shaft 
Ei nzelwel lene n de- Abtriebswelle 
Arbre lent sortant d'un seul cöté 

ND 
Standard 

UD 

Albero lento bisporgente 
Double extended output shaft 
Zweiwellenenden -Abtriebswelle 
Arbre lent sortant de deux côtés 

NH 
Standard 

UH 

Albero lento cavo con cava per linguetta 
Hollow output shaft and keyway 
Federnut- Abtriebshohlwelle 
Arbre lent creux claveté 

US 
Standard 

Albero lento cavo e calettatore 
Hollow output shaft and shrink disc 
Abtriebshohlwelle und Schrumpfscheibe 
Arbre lent creux et frette de serrage 

Bauformen mit aufgesetztem 
Flansch 

Die angegebenen Bilder zeigen 
die den Grundbauformen an- 
baubaren Flansche und ihre 
Positionerung (O, ©). 

Formes de construction avec 
bride rapportée 

Les schémas reportés definis- 
sent les brides applicables aux 
formes de construction stan- 
dard et leur position (O, W. 

UDF2 UHF1 UHF2 
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19 - DESIGNAZIONE 19 - ORDERING CODE 

RIDUTTORE / GEAR UNIT 
GETRIEBE / REDUCTEURS 

19 - BEZEICHNUNG 19 - DESIGNATION 

A102UH25F1A 35.1 S1 VA 

OPZIONI / OPTIONS 
OPTIONEN / OPTIONS 

POSIZIONE DI MONTAGGIO / MOUNTING POSITION 
EINBAULAGEN / POSITION DE MONTAGE 
B3 (Standard), B6, B7, B8, VA, VB 

DESIGNAZIONE INGRESSO / INPUT CONFIGURATION 
BEZEICHNUNG DER ANTRIEBSSEITE / DESIGNATION ENTREE 

S05 
S1 
S2 

S3 
S4 
S5 

P63 
P71 
P80 
P90 
P100 
P112 

P132 
P160 
P180 
P200 
P225 
P250 

HS 

RAPPORTO DI RIDUZIONE / GEAR RATIO 
ÜBERSETZUNG / RAPPORT DE REDUCTION 

GRANDEZZA E POSIZIONE FLANGIA DI USCITA (specificare solo se richiesta) 
OUTPUT FLANGE SIZE AND POSITION (specify only if requested) 
BAUGRÖSSE UND LAGE DER ANTRIEBSFLANSCH (angeben nur wenn angefragt) 
TAILLE ET POSITION BRIDE EN SORTIE (spécifier seulement sur demande) 

F = Versione flangiata / Flanged version / Ausführung mit Flansch / Version avec bride 
1,2 = Posizione flangia / Flange position / Flanschlage / Position bride 
A,B,C = Grandezza flangia / Flange size I Flanschgröße / Taille bride 

FORMA COSTRUTTIVA / VERSION / BAUFORM / FORME DE CONSTRUCTION 

NR (A10 -A60) ND (A10 -A60) 
standard standard 

UR (A70 -A90) UD (A70 -A90) 
standard standard 

UR (A10-A60) UD (A10-A60) 

A10 A20 A30 A41 A50 A60 A70 A80 A90 

Standard NH25 NH30 NH35 NH45 NH50 NH60 UH70 UH80 UH90 

Alt. 

NH30 NH35 NH40 NH40 NH55 NH70 - - - 
UH25 UH30 UH35 UH45 UH50 UH60 - - - 
UH30 UH35 UH40 UH40 UH55 U1-170 UH80 UH90 UH100 

N° STADI DI RIDUZIONE IREDUCTIONS 
ANZAHL DER GETRIEBESTUFEN /N.bre ETAGES DE REDUCTION 
2 (A10 - A60), 3 (A20 - A90), 4 (A50 - A90) 

GRANDEZZA RIDUTTORE / GEAR FRAME SIZE I GETRIEBEBAUGRÖSSE / TAILLE REDUCTEUR 

10, 20, 30, 41, 50, 60, 70, 80, 90 

TIPO RIDUTTORE: A = angolare GEARBOX TYPE: A = helical -bevel 
GETRIEBETYP: A = Kegelradgetriebe TYPE DU REDUCTEUR: A = arbres orthogonaux 

US (A10-A90) 

CO BONFIGLIOU 
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Ilkmotore Motor designation Motor bezeichnung Designation moteur 

MOTORE /MOTOR FRENO / BRAKE 
MOTOR / MOTEUR BREMSE / FREIN 

M 1 LA 4 230/400 -50 IP54 CLF .... W FD 7.5 R SB 220 SA .... 

OPZIONI 
OPTIONS 
OPTIONEN 
OPTIONS 

ALIMENTAZ. FRENO 
BRAKE SUPPLY 
BREMSVERSORGUNG 
ALIMENTATION FREIN 

TIPO ALIMENTATORE 
RECTIFIER TYPE 
GLEICHRICHTERTYP 
TYPE ALIMENTATERR 
NB, SB, NBR, SBR 

LEVA DI SBLOCCO FRENO 
BRAKE HAND RELEASE 
BREMSENTHANDLÜFTUNG 
LEVIER DE DEBLOCAGE FREIN 
R, RM 

COPPIA FRENANTE / BRAKE TORQUE 
BREMSMOMENT/ COUPLE FREIN 

TIPO FRENO / BRAKE TYPE 
BREMSENTYP / TYPE DE FREIN 
FD ( freno c.c./ d.c. brake I G.S. Bremse / frein c.c.) 
FA, BA (freno c.a./ a.c. brake I W.S. Bremse / frein c.a.) 

POSIZIONE MORSETTIERA / TERMINAL BOX POSITION 
KLEMMENKASTENLAGE / POSITION BOITE A BORNE 
W (default), N, E, S 

FORMA COSTRUTTIVA / MOTOR MOUNTING 
BAUFORM / FORM DE CONSTRUCTION - (motore integrato / compact motor / kompaktes Motor / moteur compact) 
B5 (motore IEC l IEC - motor/ IEC Motor / moteur CEI) 

CLASSE ISOLAMENTO / INSULATION CLASS 
SOLIERUNGSKLASSE / CLASSE ISOLATION 
CL F standard 
CL H option 

GRADO DI PROTEZIONE / DEGREE OF PROTECTION 
SCHUTZART / DEGRE DE PROTECTION 
IP55 standard (IP54 - autofr. /brake motori Bremssmotor / moteur frein) 

TENSIONE - FREQUENZA / VOLTAGE - FREQUENCY 
SPANNUNG - FREQUENZ / TENSION - FREQUENCE 

NUMERO DI POLI / POLE NUMBER / POLZAHL / N.bre POLES 

2, 4, 6, 2/4, 2/6, 2/8, 2/12 

GRANDEZZA MOTORE / MOTOR SIZE I MOTOR -BAUGRÖSSE / TAILLE MOTEUR 

05B - 5LA (motore integrato / compact motor I kompaktes Motor / moteur compact) 
63A - 250M (motore IEC / IEC motor / IEC - motor / moteur CEI) 

TIPO MOTORE/ MOTOR TYPE I MOTORTYP / TYPE MOTEUR 
M = trifase integrato / compact 3 -phase / kompaktes Dreiphasen / 3 phasé compact 
BN = trifase IEC / IEC 3 -phase / IEC Dreiphasen / 3 phase CEI 

L\ BONFIGLIOU 
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e) Avviamenti orari 

Per servizi diversi da S1, 
con un numero rilevante di 
inserzioni /ora si dovrà tener 
conto di un fattore Z (deter- 
minabile con le indicazioni 
riportate nel capitolo dei mo- 
tori) il quale definisce il nu- 
mero max. di awiamenti 
specifico per l'applicazione 
in oggetto. 

13 - INSTALLAZIONE 

È molto importante, per l'insta- 
llazione del riduttore, attenersi 
alle seguenti norme: 

a) Assicurarsi che il fissaggio 
del riduttore, sia stabile 
onde evitare qualsiasi vi- 
brazione. Installare (se si 
prevedono urti, sovraccari- 
chi prolungati o possibili 
bloccaggi) giunti idraulici, 
frizioni, limitatori di coppia, 
ecc. 

b) Durante la verniciatura si 
dovrànno proteggere i piani 
lavorati e il bordo esterno 
degli anelli di tenuta per 
evitare che la vernice ne 
essichi la gomma, pregiudi- 
cando la tenuta del paraolio 
stesso. 

c) Gli organi che vanno calet- 
tati sugli alberi di uscita del 
riduttore devono essere la- 
vorati con tolleranza ISO 
H7 per evitare accoppia- 
menti troppo bloccati che, 
in fase di montaggio potreb- 
bero danneggiare irrepara- 
bilmente il riduttore stesso. 
Inoltre, per il montaggio e lo 
smontaggio di tali organi si 
consiglia l'uso di adeguati 
tiranti ed estrattori utilizzan- 
do il foro filettato posto in 
testa alle estremità degli al- 
beri. 

d) Le superfici di contatto do- 
vranno essere pulite e trat- 
tate con adeguati protettivi 
prima del montaggio, onde 
evitare l'ossidazione e il con- 
seguente bloccaggio delle 
parti. 

e) Starts per hour 

For duties featuring a high 
number of switches the ac- 
tual starting capability in 
loaded condition (Zj must be 
calculated. 
Actual number of starts per 
hour must be lower than 
value so calculated. 

13 - INSTALLATION 

The following installation in- 
structions must be observed: 

a) Make sure that the gear- 
box is correctly secured to 
avoid vibrations. 
If shocks or overloads are 
expected, install hydraulic 
couplings, clutches, torque 
limiters, etc. 

b) Before being paint coated, 
the machined surfaces and 
the outer face of the oil 
seals must be protected to 
prevent paint drying out the 
rubber and jeopardising the 
sealing function. 

c) Parts fitted on the gearbox 
output shaft must be ma- 
chined to ISO H7 tolerance 
to prevent interference fits 
that could damage the gear- 
box itself. Further, to mount 
or remove such parts, use 
suitable pullers or extraction 
devices using the tapped 
hole located at the top of the 
shaft extension. 

d) Mating surfaces must be 
cleaned and treated with 
suitable protective products 
before mounting to avoid 
oxidation and, as a result, 
seizure of parts. 

e) Schaltungen /Stunde 

Bei anderen Betriebsarten 
als S1 mit einem hohen 
Wert für die Schaltun- 
gen /Stunde muß der Faktor 
Z berücksichtigt werden (er 
kann mit Hilfe der Angaben 
im Kapitel Motoren be- 
stimmt werden), der die 
max. zulässige Anzahl von 
Schalten für eine bestimmte 
Anwendung definiert. 

13 - INSTALLATION 

e) Démarrages/heure 

Pour les services différents 
de S1, avec un nombre im- 
portant d'insertions/heure, il 
faudra prendre en considé- 
ration un facteur Z (détermi- 
né à l'aide des informations 
reportées dans le chapitre 
des moteurs) qui définit le 
nombre maximum de dé- 
marrages spécifique pour 
l'application concernée. 

13 - INSTALLATION 

Für die Installation des Getrie- Il est très important, pour 
bes ist es äußerst wichtig, daß l'installation du réducteur, de se 
folgende Normen beachtet wer- conformer aux règles suivante 
den: 

a) Sicherstellen, daß die Be- 
festigung des Getriebes sta- 
bil ist, damit keine Schwin- 
gungen entstehen. Wenn es 
voraussichtlich zu Stößen, 
längerdauernden Überlas- 
ten oder zu Blockierungen 
kommen kann, sind entspre- 
chende Schutzelemente wie 
hydraulische Kupplungen, 
Kupplungen, Rutschkupp- 
lungen usw. zu installieren. 

b) 

c) 

d) 

Beim Lackieren die bear- 
beiteten Flächen und die 
Dichtringe schützen, damit 
der Anstrichstoff nicht dem 
Kunststoff angreift und so- 
mit die Dichtigkeit der Ölab 
dichtungen in Frage gestellt 
wird. 

Die Organe, die mit einer 
Keilverbindung auf der Ab- 
triebswelle des Getriebes 
befestigt werden, müssen 
mit einer Toleranz ISO H7 
gearbeitet sein, um allzu 
fest blockierte Verbindun- 
gen zu vermeiden, die even- 
tuell zu einer irreparablen 
Beschädigung des Getrie- 
bes während des Einbaus 
führen könnten. Außerdem 
sind beim Ein- und Ausbau 
dieser Organe geeignete 
Zugstangen und Abzieher 
zu verwenden, wobei die 
Gewindebohrung an den 
Kopfen der Wellen zu ver- 
wenden ist. 

Die Berührungsflächen müs- 
sen sauber sein und vor der 
Montage mit einem geeigne- 
ten Schutzmittel behandelt 
werden, um Oxidierung und 
die daraus folgende Blockie- 
rung der Teile zu verhindern. 

a) S'assurer que la fixation 
du réducteur soit stable afin 
d'éviter toute vibration. 
Installer (en cas de chocs, 
de surcharges prolongées 
ou de blocages) des cou- 
pleurs hydrauliques, des 
embrayages, des limiteurs 
de couple etc... 

b) En phase de peinture, il fau- 
dra protéger les plans usi- 
nés et le bord extérieur des 
bagues d'étanchéité pour 
éviter que la peinture ne 
dessèche le caoutchouc, ce 
qui risque de nuire à 
l'efficacité du joint. 

c) Les organes qui sont calés 
sur les arbres de sortie du 
réducteur doivent être réali- 
sés avec une tolérance ISO 
H7 pour éviter les accouple- 
ments trop serrés qui, en 
phase de montage, pour- 
raient endommager irrémé- 
diablement le réducteur. En 
outre, pour le montage et le 
démontage de ces organes, 
nous conseillons d'utiliser 
un outillage et des extrac- 
teurs appropriés en utilisant 
le trou taraudé situé en ex- 
tremité d' arbre. 

d) Les surfaces de contact de- 
vront être propres et traité 
avec des produits de prot 
tions appropriés avant le 
montage afin d'éviter 
l'oxydation et par suite le 
blocage des pièces. 
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S) 
Prima della messa in servi - 
zo del riduttore accertarsi 
che la macchina che lo in- 
corpora sia in regola con le 
disposizioni della Direttiva 
Macchine 89/392 e succes- 
sivi aggiornamenti. 

f) Prima della messa in fun- 
zione della macchina, ac- 
certarsi che la posizione del 
livello del lubrificante sia 
conforme alla posizione di 
montaggio del riduttore e 
che la viscosità sia adegua- 
ta al tipo del carico (vedi ta- 
bella B3). 

g) Nel caso di istallazione al- 
l'aperto prevedere adegua- 
te protezioni e/o carteratu- 
re allo scopo di evitare 
l'esposizione diretta agli 
agenti atmosferici e alla 
radiazione solare. 

14 - STOCCAGGIO 

Il corretto stoccaggio dei pro- 
dotti ricevuti richiede l'esecu- 
zione delle seguenti attività: 

a) Escludere aree all'aperto, 
zone esposte alle intempe- 
rie o con eccessiva umidità. 

b) Interporre sempre tra il pavi- 
mento ed i prodotti, pianali 
lignei o di altra natura, atti 
ad impedire il diretto contat- 
to col suolo. 

c) Per periodi di stoccaggio e 
soste prolungate le superfici 
interessate agli accoppia- 
menti quali flange, alberi e 
giunti devono essere protet- 
te con idoneo prodotto an- 
tiossidante (Mobilarma 248 
o equivalente). 
In questo caso i riduttori do- 
vranno essere posizionati 
con il tappo di sfiato nella 
posizione più alta e riempiti 
interamente d'olio. 
Prima della loro messa in 
servizio nei riduttori dovrà 
essere ripristinata la corretta 
quantità, e il tipo di lubrifi- 
cante. 

e) Prior to putting the gear unit e) 
into operation make sure 
that the equipment that in- 
corporates the same com- 
plies with the current 
revision of the Machines Di- 
rective 89/392. 

1) Before starting up the ma- 
chine, make sure that oil 
level conforms to the mount- 
ing position specified for the 
gear unit. 

g) For outdoor installation pro- 
vide adequate guards in or- 
der to protect the drive from 
rainfalls as well as direct 
sun radiation. 

14 - STORAGE 

Observe the following instruc- 
tions to ensure correct storage 
of the products: 

a) Do not store outdoors, in ar- 
eas exposed to weather or 
with excessive humidity. 

b) Always place boards, wood 
or other material between 
the products and the floor. 
The gearboxes should not 
have direct contact with the 
floor. 

Bevor das Getriebe im Be- e) 
trieb zu setzen, muß man 
sich vergewissern daß die 
das Getriebe einbauende 
Maschine gemäß den aktu- 
ellen Regelungen der Ma- 
schine Richtlinie 89/392 ist. 

f) Vor Inbetriebnahme der 
Maschine sicherstellen, daß 
die Anordnung der Füll - 
standschraube der Einbau- 
lage angemessen ist, und 
die Viskosität des Schmier- 
mittels der Belastungsart 
entspricht (siehe Tabelle 
B3). 

g) 

Avant la mise en service du 
réducteur, vérifier que la 
machine où il est monté est 
conforme aux normes de la 
Directive Machines 89/392 
et ses mises à jour. 

f) Avant la mise en marche de 
la machine, s'assurer que la 
position du niveau du lubri- 
fiant soit conforme à la posi- 
tion de montage du 
réducteur et que la viscosité 
soit appropriée au type de 
charge (voir tableau 83). 

Bei Inbetriebnahme in g) 
Frein, muß man geeigneten 
Schutzgeräte vorsehen, um 
das Antrieb gegen Regen 
und direkte Sonnenstrah- 
lung zu schutzen. 

14 - LAGERUNG 

Die korrekte Lagerung der An- 
triebe erfordert folgende Vor- 
kehrungen: 

a) Die Produkte nicht im Freien 
lagern und nicht in Räumen, 
die der Witterung ausge- 
setzt sind, oder eine hohe 
Feuchtigkeit aufweisen. 

b) Die Produkte nie direkt auf 
dem Boden, sondern auf 
Unterlagen aus Holz oder 
einem anderen Material la- 
gern. 

c) In case of long -term storage c) 
all machined surfaces such 
as flanges, shafts and cou- 
plings must be coated with 
a suitable rust inhibiting 
product (Mobilarma 248 or 
equivalent). 
Furthermore gear units 
must be placed with the fill 
plug in the highest position 
and filled up with oil. 
Before putting the units into 
operation the appropriate 
quantity, and type, of oil 
must be restored. 

Bei anhaltenden La- 
ger -und Haltszeiten müs- 
sen die Oberflächen für die 
Verbindung, wie Flansche, 
Wellen oder Kupplungen 
mit einem geeigneten Oxi- 
dationsschutzmittel behan- 
delt werden (Mobilarma 
248 oder ein äquivalentes 
Mittel). 
Übrigens müssen die Ge- 
triebe mit nach oben geh - 
richteter Entlüftungs- 
schraube gelagert und mit 
Öl gefüllt werden. 
Die Getriebe müssen vor 
ihrer Verwendung mit der 
angegeben Menge des 
vorgesehenen Schmiermit- 
tels gefüllt werden. 

En cas d'installation en 
plein air, il est nécessaire 
d'appliquer des protections 
et/ou des caches appropriés 
de façon à éviter l'exposition 
directe aux agents atmos- 
phériques et aux rayonne- 
ments solaires. 

14 - STOCKAGE 

Un correct stockage des pro- 
duits reçus nécessite de res- 
pecter les règles suivantes: 

a) Exclure les zones à ciel ou- 
vert, les zones exposées 
aux intempéries ou avec hu- 
midité excessive. 

b) Interposer dans tous les cas 
entre le plancher et les pro- 
duits des planches de bois 
ou des supports d'autre na- 
ture empêchant le contact 
direct avec le sol. 

c) Pour une stockage de long 
durée il faut protéger les 
surfaces d'accouplement 
(brides, arbres, manchon 
d'accouplement) avec pro- 
duit anti oxydant (Mobilarma 
248 ou equivalent). 
Dans ce cas les réducteurs 
devront être placés avec 
bouchon reniflard vers le 
haut et complétement repli 
d'huile. 
Avant de la mise en service 
du réducteur, la bon quanti- 
té d'huile devrà etre rétabli 
selon la quantité indiqué sur 
le catalogue. 

16 
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15 - CONDIZIONI Dl 15 - CONDITIONS OF SUPPLY 15 - LIEFERBEDINGUNGEN 
FORNITURA 

I riduttori vengono forniti come 
segue: 

a) già predisposti per essere 
installati nella posizione di 
montaggio come definito in 
fase di ordine; 

b) collaudati secondo specifi- 
che interne; 

c) le superfici di accoppiamen- 
to non sono verniciate; 

d) provvisti di dadi e bulloni per 
montaggio motori per la ver- 
sione IEC; 

e) dotati di protezioni in plasti- 
ca sugli alberi; 

f) provvisti di golfare di solle- 
vamento (dove previsto). 

16 - SPECIFICHE DELLA 
VERNICE 

Le specifiche della vernice ap- 
plicata sui riduttori (dove previ- 
sto) potranno essere richieste 
alle filiali o ai distributori che 
hanno fornito i gruppi. 

Gear units are supplied as fol- 
lows: 

a) configured for installation 
in the mounting position 
specified when ordering; 

b) tested to manufacturer spec- 
ifications; 

Die Getriebe werden in folgen- 
dem Zustand geliefert: 

a) schon bereit für die Monta- 
ge in der bei Bestellung 
festgelegten Einbaulage; 

b) nach werksintemen Spezifi- 
kationen geprüft; 

c) mating machined surfaces c) die Verbindungsflächen sind 
come unpainted; nicht lackiert; 

d) nuts and bolts for mounting 
motors are provided; 

e) shafts are protected during 
transportation by plastic 
caps; 

d) ausgestattet mit Schrauben 
und Muttern für die Montage 
der Motoren (Version mit 
Adapter für IEC- Motoren); 

e) alle Getriebe werden mit 
Kunststoffschutz auf den 
Wellen geliefert; 

15 - CONDITIONS DE 
LIVRAISON 

Les réducteurs sont livrés 
comme suit: 

a) déjà prédisposés pour être 
installés dans la position de 
montage comme défini en 
phase de commande; 

b) testés selon les spécifica- 
tions internes; 

c) les surfaces de liaison ne 
sont pas peintes; 

d) équipés d'écrous et de bou- 
lons pour le montage des 
moteurs normalisés pour la 
version CEI; 

e) embouts de protections 
plastique sur les arbres; 

I) supplied with lifting lug f) mit Transportierring zum An t) dotés d'un crochet de le- 
(where applicable). heben (falls vorgesehen). vage (quand cela est prévu). 

16 - PAINT SPECIFICATIONS 16 - ANGABEN ZU DEN 
ANSTRICHSTOFFE 

Specifications for paint applied 
to gearboxes (where applica- 
ble) may be obtained from the 
branches or dealers that sup- 
plied the units. 

Die Spezifikationen des Lackes, 
der auf den Getriebe (wo erfor- 
derlich) verwendet wurde, kön- 
nen bei den Filialen oder 
Verkaufsstellen, die die Grup- 
pen geliefert haben, angefor- 
dert werden. 

16 - SPECIFICATIONS DE 
LA PEINTURE 

Les spécification de la peinture 
appliquée sur les réducteurs 
pourront, le cas échéant, être 
demandées aux filiales ou aux 
distributeurs ayant fourni les 
groupes. 

BONFIGLIOLI 
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attore di accelerazione 
delle masse, K 

Il parametro serve a seleziona- 
re la curva relativa al particolare 
tipo di carico. Il valore è dato 
dal rapporto: 

dove: 

Jc momento d'inerzia delle 
masse comandate, riferito 
all'albero del motore 

Jr momento d'inerzia del motore 

<_ 0.25 - curva K1 

carico uniforme 

0.25 <K< -3 -curva K2 
carico con urti moderati 

3 <K < -10 -curva K3 
carico con forti urti 

Acceleration factor of 
masses, K 

This parameter serves for se- 
lecting the right curve for the 
type of load. The value is given 
by the following ratio: 

Beschleunigungsfaktor 
der Massen, K 

Dieser Parameter dient der 
Wahl der Kurve, die sich auf die 
jeweilige. Belastungsart bezieht. 
Der Wert ergibt sich aus folgen- 
der Formel: 

K = 
Jm 

where: 

Jc moment of inertia of driven 
masses referred to motor 
driving shaft 

Jm moment of inertia of motor 

K <_ 0.25 - curve K1 
uniform load 

0.25 <K< -3 -curve K2 
moderate shock load 

3 <K <_ 10 -curve K3 
heavy shock load 

Per valori di K > 10 invitiamo a For K values > 10, please con - 
consultare il nostro Servizio tact our Technical Service. 
Tecnico. 

10 - MANUTENZIONE 

I riduttori forniti con lubrificazio- 
e permanente non necessita - 

di sostituzioni periodiche 
dell'olio. 
Per gli altri si consiglia di effet- 
tuare una prima sostituzione 
del lubrificante dopo circa 300 
ore di funzionamento provve- 
dendo ad un accurato lavaggio 
interno del gruppo con adegua- 
ti detergenti. 
Evitare di miscelare olii a base 
minerale con olii sintetici. 
Controllare periodicamente il li- 
vello del lubrificante effettuando 
la sostituzione indicativamente 
agli intervalli riportati nella ta- 
bella (A5). 

A5 

10 - MAINTENANCE 

Life lubricated gearboxes do not 
require any periodical oil 
changes. 
For other types of gearboxes, 
the first oil change must take 
place after about 300 hours of 
operation, carefully flushing the 
gear unit using suitable deter- 
gents. 
Do not mix mineral oils with 
synthetic oils. 
Check oil level regularly and 
change oil at the intervals 
shown in the table (A5). 

wobei: 

Je Trägheitsmoment der an- 
getriebenen Massen, bezo- 
gen auf die Motorwelle 

Jr Trägheitsmoment des Motors 

K <- 0.25 - Kurve K1 

Gleichmäßige Belastung 

Facteur d'accélération 
des masses, K 

Le paramètre sert à sélection- 
ner la courbe relative au type 
de charge particulier. La valeur 
est obtenue par l'équation : 

(7) 

où: 

Je 

Jm 

moment d'inertie des mas- 
ses commandées se réfé- 
rant à l'arbre du moteur 

moment d'inertie du moteur 

K <- 0.25 - courbe K1 
charge uniforme 

0.25 <K < -3 - Kurve K2 0.25 <K< -3 - courbe K2 
Belastung mit mäßigen Stößen charge avec chocs modérés 

3 < K <_ 10 - Kurve K3 3 < K <- 10 - courbe K3 
Belastung mit starken Stößen charge avec chocs importants 

Bei Werten K > 10 bitten wir 
Sie, sich mit unseren Techni- 
schen Kundendienst in Verbin- 
dung zu setzen. 

10 - WARTUNG 

Die mit Dauerschmierung gelie- 
ferten Getriebe bedürfen peri- 
odische Ölwechsel. 
Bei den übrigen Getrieben wird 
ein erster Ölwechsel nach ca. 
300 Betriebsstunden empfoh- 
len, wobei das Innere der Grup- 
pe sorgfältig mit einem 
geeigneten Reinigungsmittel zu 
waschen ist. 
Mineralöle nicht mit Synthese- 
ölen mischen. 
Den Ölstand regelmäßig kon- 
trollieren. Die Ölwechsel in den 
in der Tabelle (A5) angegebe- 
nen Fristen durchführen. 

Pour des valeurs de K > 10, 

nous vous conseillons de 
contacter notre Service Tech- 
nique. 

10 - ENTRETIEN 

Les réducteurs foumis avec lu- 
brification permanente n'ont be- 
soin d'aucun remplacement 
périodique de huile. 
Pour les autres, nous conseil- 
lons d'effectuer une première vi- 
dange du lubrifiant après les 
300 premières heures de fonc- 
tionnement en réalisant un la- 
vage soigné à l'intérieur du 
groupe avec des produits déter- 
gents appropriés. Eviter de mé- 
langer les huiles à base 
minérale avec des huiles syn- 
thétiques. Contröler périodique- 
ment le niveau du lubrifiant en 
effectuant les vidanges confor- 
mément aux intervalles indiqués 
dans le tableau (A5). 

Temperatura olio / Oil temperature 
Oltemperatur / Température huile 

[ °O] 

Intervallo di lubrificazione / Oil change interval 
Schmierfrist / Intervalle de lubrification 

[h] 

olio minerale / mineral oil 
Mineralöl / huile minérale 

olio sintetico / synthetic oil 
Synthesetil / huile synthétique 

< 65 

65 - 80 

80 - 95 

8000 

4000 

2000 

25000 

15000 

12500 

BONFIGLIOLI 
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20 - LUBRIFICAZIONE 

Gli organi interni dei riduttori 
Bonfiglioli sono lubrificati con 
un sistema misto di immersione 
e sbattimento dell'olio. 

I gruppi A10, A20 e A30 sono 
normalmente consegnati con ca- 
rica di lubrificante dalla fabbrica, 
o dalla rete di vendita ufficiale. 

Per questi stessi gruppi, 
nell'esecuzione predisposta per 
motorizzazione normalizzata 
IEC, un tappo di sfiato é fornito 
a corredo e dovrà essere instal- 
lato ad esclusione della posizio- 
ne di montaggio V5, prima della 
messa in esercizio del riduttore. 

I gruppi di grandezza A41 e su- 
periore sono normalmente forniti 
privi di lubrificante, e sarà cura 
dell'utilizzatore riempirli di olio 
prima della messa in servizio. 

Le tavole che seguono sono da 
riferimento nell'interpretazione 
delle posizioni di montaggio, 
della collocazione dei tappi di 

servizio e delle quantità di lubri- 
ficante. 

Queste ultime sono indicative, 
e per il corretto riempimento si 
dovrà fare riferimento alla mez- 
zeria del tappo, o dell'astina di 
livello, se presente. 
Rispetto a questa condizione 
la quantità di lubrificante ri- 
portata in tabella può presen- 
tare scostamenti, occasional- 
mente anche rilevanti. 

Il lubrificante "long life" fornito 
di serie è di natura sintetica e, 
a meno di contaminazione 
dall'esterno, non richiede so- 
stituzioni periodiche per tutto 
l'arco di vita del riduttore. Lo 
stesso lubrificante consente 
inoltre funzionamenti a tempe- 
rature ambiente 0 < ta < 50 °C. 

Per funzionamento a tempera- 
ture inferiori consultare il ns. 

Servizio Tecnico. 

(B3) 

20 - LUBRICATION 

The inner parts of Bonfiglioli 
gear units are oil -bath and 
splash lubricated. 

Frame sizes A10, A20 and A30 
are supplied by the factory, or 
by the authorized dealers, al- 
ready filled with oil. 

For same units configured with 
the IEC- normalized motor 
mounting flange a breather plug 
is also supplied. With the excep- 
tion of the V5 mounting position, 
the breather must replace the 
closed plug supplied for trans- 
portation purposes, prior to putt- 
ing the gear unit into operation. 

Unless otherwise specified, 
units size A41 and larger are 
usually supplied unlubricated at 
it will be the customer care to fill 
them with oil prior to putting 
them into operation. 

The charts here after must be 
referred to as for the mounting 
position pattern and the corre- 
sponding oil plugs, if applicable, 
and related lubricant quantity. 

Values for the oil quantity are 
indicative with the proper fill- 
ing always represented by 
the center of the sight glass 
or the dipstick, when this is 
supplied. 
In some cases, discrepancies, 
occasionally also substancial, 
versus the oil quantities listed 
in the chart may be noticed. 

The "long life" poliglycol -based 
lubricant supplied by the fac- 
tory, in the absence of contam- 
ination, does not require peri- 
odical oil changes throughout 
the life of the gear unit. Opera- 
tion at an ambient temperature 
0 < ta < 50 °C is allowed. 

Should the gear unit operate at 
temperature below 0 °C, please 
consult Bonfiglioli Technical 
Service Dept. for advise. 

20 - SCHMIERUNG 

Die Schmierung der Getriebe 
von Bonfiglioli erfolgt durch eine 
Kombination aus Ölbad- und 
Tauchschmierung. 

Die Getriebegrößen A10, A20 und 

A30 sind ab Werk mit einer Le- 
bensdauerschmierung versehen. 

Wenn diese Baugrößen mit einem 
IEC- Eingang ausgeliefert werden, 
dann gehört ein Lüfter zum Liefer- 

umfang, außer bei der Einbaulage 
V5. Während des Transports wird 

anstatt des Lüfters ein Stopfen 
verwendet. Vor dem Einsatz des 
Getriebes muss dieser Stopfen 
durch den Lüfter ersetzt werden. 

Die Getriebe ab der Größe A41 
werden ohne Ölfüllung ausge- 
liefert. Vor der Inbetriebnahme 
muss deshalb auf das Einfüllen 
der richtigen Ölfüllmenge ge- 
achtet werden 

Bitte beachten Sie dazu auch 
die nachfolgenden Kapitel über 
die Positionen der Stopfen und 
Ölschaugläser und den ent- 
sprechenden Ölfüllmengen. 

Die im Katalog angegeben Öl- 
füllmengen sind Anhaltswerte! 
Maßgebend ist, das der Ölstand 
bis Mitte des Ölschauglas für 
die entsprechende Einbaulage 
aufgefüllt wird. Auf Abweichun- 
gen gegenOber den in der Ta- 
belle angegebenen Ölmengen, 
gelegentlich nicht unwesentli- 
che, wird hingewiesen. 

Die mit Lebensdauerschmie - 
rung gelieferten Serien sind mit 
synthetischem ÖI auf Polygly- 
kolbasis gefüllt. Falls dieses ÖI 

nicht verunreinigt wird, ist wäh- 
rend der Lebensdauer des Ge- 
triebes kein Ölwechsel nötig. 
Die zulässige Umgebungstem- 
peratur für den Betriebe liegt im 
Bereich von 0 < ta < 50 °C. 

Falls ein Antrieb bei Temperatu- 
ren unterhalb von 0° betrieben 
werden soll, kontaktieren sie bit- 
te unseren technischen Service 
für weitere Anweisungen. 

20 - LUBRIFICATION 

Les organes internes des réduc- 
teurs Bonfiglioli sont lubrifiés 
avec un système mixte d'immer- 
sion et de battement de l'huile. 

Les groupes A 10, A 20 et A 30 
sont normalement livré avec 
charge de lubrifiant de l'usine, 
ou du réseau de vente officielle. 

Pour ces mêmes groupes, dans 
l'exécution prevue pour motori- 
sation normalisée IEC, un bou- 
chon de reniflard est fourni et 
devra être installé, sauf position 
de montage V5, avant la mise 
en service du réducteur. 

Les groupes de grandeur A41 
et supérieur sont normalement 
fournis sans lubrifiant, et se 
par l'utilisateur le remplissa 
d'huile avant la mise en service. 

Les tables suivantes sont de ré- 
férence dans l'interpretation 
des positions de montage, du 
placement des bouchons de 
service et de la quantité de lu- 
brifiant. 

Ces dernières sont indicati- 
ves, et pour le correct rem- 
plissage il faut faire référence 
au bouchon de niveau ou à la 
jauge à huile, si présent. 
Par rapport à cette condition 
la quantité de lubrifiant indi- 
qué dans le tableau peut pré- 
senter des écartement, occa- 
sionnellement considérables. 

Le lubrifiant "long life" ; fourni 
de série est de nature synth 
tique et, à moins de conta 
nation par l'extérieur, il ne de- 
mande pas des remplace- 
ments périodiques pour tout 
l'arc de vie du réducteur. Le 
même lubrifiant permet fonc- 
tionnements à des températu- 
res ambient 0 < ta < 50 °C. 

Pour fonctionnement à des tem- 
pératures inférieures consulter 
notre Service Technique. 

Tipo di carico / Type of duty 

Art der Belastung / Type de charge 

ta 
0 °C -20 °C 

ta 
20 °C -40 °C 

Olio minerale 
Mineral oil 
Mineralöl 

Huile minérale 
ISO VG 

Olio sintetico 
Synthetic oil 
Syntheseöl 

Huile synthétique 
ISO VG 

Olio minerale 
Mineral oil 
Mineralöl 

Huile minérale 
ISO VG 

Olio sintetico 
Synthetic oil 
Syntheseöl 

Huile 
ISO VG 

Carico leggero / Light duty / Leicht / Charge légère 

Carco medio / Medium duty / Normal / Charge moyenne 

Carico pesante / Heavy duty / Schwer / Charge lourde 

150 

150 

200 

150 

150 

200 

220 

320 

460 

220 

220 

320 

24 
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uantità di lubrificante [ I ] Oil quantity (I Schmiermittelmenge [ I ] Quantité de lubrifiant [ I 

(B4) 6 [I] 

' 
B3 Be 67 : , B8 : ' 

; VA. r 
. VB 

A 102 1.4 1.4 1.4 1.4 1.4 1.4 

A 20 2 ,2.3 2.3 2.3 2.3 2.3 2.3 

A 20 3 2.6 2.6 2.6 . 2.6 2.6 2.6 

A 30 2 3.2 3.2 3.2 3.2. 3.2 3.2 

A 30 3 3.6 3.6 3.6 3.6 3.6 3.6 

A 41 2 4.0 4.1 4.1 4.7 5.2 4.4 

A 41 3 4.0 4.0 4.0 4.7 6.1 3.9 

A 50 2 4.9 8.1 4.7 8.4 11 9.2 

A 50 3 5.1 8.1 4.7 8.4 11 9.2 

'ASOa 6.3 8.2 5.3 8.3 13 9.1 

A 60 2 6.8 8.1 12 15 18 15 

A 60 3 6.8 8.1 12 15 18 15 

A 60 4 7.2 11 7.4 16 19 14 

A 70 3 10 14 10 15 20 14 

A 70 4 13 14 10 15 23 14 

A 80 3 15 22 15 26 35 22 

A 80 4 20 22 15 26 39 22 

A 90 3 31 35 37 44 66 39 

A 90 4 41 35 37 44 73 39 

Lubrificazione a vita 

21 - POSIZIONI 
Dl MONTAGGIO 
E ORIENTAMENTO 
MORSETTIERA 

Gli orientamenti delle morsettiere 
dei motori sono identificati osser- 
vando il motore dal lato ventola; 
l'orientamento standard è eviden- 
ziato in nero (W). 

Posizione angolare leva di sblocco 
freno. 
Nei motori autofrenanti, la leva di 
sblocco freno (se richiesta) ha 
l'orientamento standard a 90° rispetto 
alla morsettiera (posizione AB); spe- 
cificare con relative opzioni qualora 
l'orientamento desiderato sia diverso. 

(B5) 

Life lubricated 

21- MOUNTING POSITION 
AND TERMINAL BOX 
ANGULAR LOCATION 

Location of motor terminal box can 
be specified by viewing the motor 
from the fan side; standard location 
is shown in black (W). 

Angular location of the brake re- 
lease lever. 
Unless otherwise specified, brake 
motors have the manual device side 
located, 90° apart from terminal box. 
Different angles can be specified 
through the relevant options avail- 
able. 

Dauerschmierung 

21 - EINBAULAGEN 
UND LAGE DES 
KLEMMENKASTENS 

Die Angaben zur Lage des Klem- 
menkastens beziehen sich auf das 
von der Lüfterseite her betrachtete 
Getriebe. Die Standardorientierung 
ist schwarz hervorgehoben (W). 

Winkellage des Handlüfterhebels. 

Bei Bremsmotoren wird der Handlüf- 
terhebel (auf Anfrage) standardmäßig 
auf 90° gegenüber des Klemmkastens 
(AB- Anordnung) geliefert; wird eine 
andere Anordnung verlangt, muß dies 
bei der Bestellung durch das geeigne- 
te Option angegeben werden. 

MiLubrification permanente 

21- POSITIONS 
DE MONTAGE ET 
ORIENTATION BOITE 
A BORNE 

Les orientations des bottes à bor- 
nes des moteurs sont définies en 
regardant le moteur du côté ventila- 
teur. L'orientation standard est in- 
diquée en noir MO. 

Position angulaire levier déblo- 
cage frein. 
Dans les moteurs freins, ce levier 
(si requis) aura l'orientation stan- 
dard de 90° par rapport à la botte à 
bomes (position AB); spécifier avec 
options relatives si l'orientation de- 
sirée est différente. 

Legenda: Key: Zeichenerklärung: Légende: 

Tappo di sfiato / carico Filling / breather plug Einfüll / Ablaßschraube Bouchon de event / remplissage 

Tappo di livello Level plug Ölstandsschraube Bouchon de niveau 

Tappo di scarico Drain plug Ölablaßschraube Bouchon de vidange 

AAl BONFIGLIOLI 
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W = Default 

B6 

W = Default 
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W = Default 

3x 
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INDICE DELLE REVISIONI (R) INDEX OF REVISIONS (R) LISTE DER ÄNDERUNGEN (R) INDEX DES RÉVISIONS (R) 

R1 0 

Descrizione Description Beschreibung Description 

Rimossa predisposizione 
P132 per A 604. 

Dropped P132 input for 
A 604. 

Aufhebung der Anbaumög- 
lichkeit P132 für das A 604. 

Oté Predisposition moteur 
P132 pour 604. 

472 

95 

Questa pubblicazione annulla e sosti- 
tuisce ogni precedente edizione o revi- 
sione. Ci riserviamo il diritto di appor- 
tare modifiche senza preavviso. È vie- 
tata la produzione anche parziale sen- 
za autorizzazione. 

This publication supersedes and re- 
places any previous edition and revi- 
sion. We reserve the right to 

implement modifications without no- 
tice. This catalogue cannot be repro- 
duced, even partially, without prior 
consent. 

Diese Veröffentlichung annuliert und 
ersetzt jeder hergehende Edition oder 
Revision. BONFIGLIOLI behält sich 
das Recht vor, Änderungen ohne vor- 
herige Informationen durchzuführen. 

Cette publication annule et remplac 
toutes les autres précédentes. Nous 
nous réservons le droit d'apporter tou- 
tes modifications à nos produits. La re- 
production et la publication partielle ou 
totale de ce catalogue est interdite 
sans notre autorisation. 
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Tipo chiuso non sfilabile 
Type: closed NGA 

GIUNTI IN ACCIAIO 
I giunti dentati tipo NGA e tipo NGA.s sono costituiti da mozzi dentati 
alle estremità collegati da una corona dentata internamente, da anelli di 
tenuta e anelli di arresto. Le corone e i mozzi sono in acciaio al carbo- 
nio. La dentatura dei mozzi ha un profilo bombato e consente un gioco 
minimo fra i denti pur mantenendo la flessibilità necessaria per assorbi- 
re disassamenti radiali e angolari e scorrimenti assiali fra gli alberi 
accoppiati. I giunti NGA e NGA.s devono essere lubrificati con grasso 
speciale. Le tenute sono garantite da anelli in gomma sintetica tenuti da 
anelli di arresto. La peculiarità di questi giunti in acciaio è di tra- 
smettere col minimo ingombro II massimo momento torcente. II 

tipo NGA chiuso non sfilabile è adatto ad accoppiamenti liberi ed 
accessibili. Il tipo NGA.s aperto da un lato è adatto ad accoppiamenti 
in campana chiusa. Entrambi i tipi si forniscono: NGA SS = 2 mozzi 
standard; NGA PP = 2 mozzi prolungati; NGA SP = un mozzo standard 
e uno prolungato; NGA.s SS = 2 mozzi standard; NGA.s PP = 2 mozzi 
prolungati; NGA.s SP = mozzo standard con corona e mozzo sfilabile 
prolungato; NGA.s PS = mozzo prolungato con corona e mozzo sfilabi- 
le standard. I giunti dentati sono forniti di serie con trattamento ter- 
mochimico che conferisce ottima resistenza alla corrosione da 
genti atmosferici. 

STEEL COUPLINGS 
The gear couplings type NGA and NGA.s are composed of hubs with 
gear teeth at the ends, which are connected one to the other by internal 
gear crown, seals and circlips. The crowns and the hubs are in carbon 
steel. The convex profile of the hub teeth, allows for minimum radial 
tooth play, whilst giving the necessary flexibility to absorb radial and 
angular misalignments and the axial sliding of the connected shafts. 
NGA and NGA.s couplings must be lubricated with special grease. The 
lubricant is retained within the coupling by means of synthetic rubber 
seals held in position by the retaining circlips. NGA closed type, suita- 
ble for all standard connections. NGA.s open on one side type, suita- 
ble for all standard applications in enclosed spaces, and for Cardan 
shaft use. Both types are supplied: NGA SS = 2 standard hubs; NGA 
PP = 2 extended hubs; NGA SP = 1 standard and 1 extended hub; 
NGA.s SS = 2 standard hubs; NGA.s PP = 2 extended hubs; NGA.s 
SP = standard hub with gear wheel and extended sliding hub; NGA.s 
PS = extended with gear wheel and standard sliding hub. The toothed 
couplings are supplied in series with thermochemical treatment, 
giving a very good resistance against corrosion due to atmosphe- 
rical agents. These couplings are designed to transmit the maximun 
torque, whilst taking up the minimum amount of space. 

Tipo 
Type 

Coppia 
normale 
Standard 
torque 

Nm 

N - 
N = kW 
n = rpm P 

Potenza Trasmessa in kW giri /1' 
Applicable power in kW per rpm 

max 

Disassamento per mozzo 
Misalignment on hub 

S ostam 
assiale 
Axial 
play la 

Peso 
standard 
Standard 
Weight 

(Kg) 
750 1000 1500 3000 

Angolare 
Angular 

a° 

Radiale 
Radial 

mm 

NGA 70 600 0,045 45 61 91 183 6000 0,25° 0,20 ± 1 1,6 
NGA 85 1000 0,076 77 103 154 5000 0,25° 0,26 ± 1 3,1 

NGA 100 1250 0,094 96 128 192 4200 0,25° 0,32 ± 1 4,6 
NGA 120 2500 0,189 192 257 385 3500 0,25° 0,37 ± 1 8,7 
NGA 140 4000 0,303 309 412 3000 0,25° 0,40 ± 1 13,5 
NGA 175 7500 0,569 579 773 2600 0,25° 0,48 ± 1 23,0 
NGA 200 12000 0,910 927 1400 0,25° 0,65 ± 1 38,1 
NGA 250 23600 1,789 1823 950 0,25° 0,70 ± 1 83,0 
NGA 300 40000 3,033 3090 700 0,25° 0,80 ± 1 159,5 

Tipo 
Type 

Coppia 
normale 

Standard 
torque q 

Nm 

N n 
n 
N = kW 

= r m P 

Potenza Trasmessa in kW giri /1' 
Applicable power in kW per rpm rpm 

max 

Disassamento per mozzo 
Misalignment on hub 

Spostam. 
assiale 
Axial 
play y 

Peso 
standard 
Standard 
Weight g 

(Kg) 
750 1000 1500 3000 

Angolare I Angular 
a° 

NGA.s 70 600 0,045 45 61 91 183 6000 0,25° ± 1 1,5 

1 NGA.s 85 1000 0,076 77 103 154 5000 0,25° ± 1 2,7 
NGA.s 100 1250 0,094 96 128 192 4200 0,25° ± 1 4,2 
NGA.s 120 2500 0,189 192 257 385 3500 0,25° ± 1 7,5 
NGA.s 140 4000 0,303 309 412 3000 0,25° ± 1 12 

NGA.s 175 7500 0,569 579 773 2600 0,25° ± 1 19 

NGA.s 200 12000 0,910 927 1400 0,25° ± 1 44 

10 
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NB: i giunti vengono forniti senza fori / Couplings are supplied without the bore 

Dimensioni in mm / Dimensions in mm 

Tipo 
Type 

A1* A2* A3* B C* D E F G7' max M M 

NGA 70 85 104 123 61 12 42 41 68 3 28 60 

NGA 85 100 131,5 163 73 13,5 55 48,5 85 3 38 80 

NGA 100 115 139 163 82 16,5 64 56 95 3 48 80 

NGA 120 140 172 204 97 21,5 80 68 120 4 60 100 

NGA 140 153 198 243 108 22,5 100 74,5 140 4 70 11¡-. 

NGA 175 170 227,5 285 125 22,5 125 82,5 175 5 90 14 

NGA 200 216 285,5 355 148 34 150 105 198 6 110 174,5 

NGA 250 288 355,5 423 214 39 190 140 245 8 140 207,5 

NGA 300 370 433 498 240 64 240 180 300 10 175 245 

Quote di montaggio / Assembly dimensions 

Dimensioni in mm / Dimensions In mm 

Tipo 
Type A1 A2* A3' B B1 B2 C* D D1 E F G1* M 

NGA.s 70 85 104 123 43 72 91 13 42 40 41 70 3 28 41 

NGA.s 85 100 131,5 163 49 84 115,5 16 55 55 48,5 85 3 38 48,5 

NGA.s 100 115 139 163 54,5 96,5 120,5 18,5 64 64 56 95 3 48 56 

NGA.s 120 132 172 204 60 105 145 27 80 80 68 120 4 60 60 

NGA.s 140 140 198 243 63 109 167 31 100 100 74,5 140 4 75 61,1 

NGA.s 175 153 225,5 283 76 127 199,5 26 125 125 82,5 175 5 90 65,5 

NGA.s 200 201 273 342,5 92 163 235 38 150 150 105 198 6 110 90 

Quote di montaggio / Assembly dimensions 

11 
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A) O Mettere l'anello d'arresto (1) e l'anello di tenuta (2) su 

INSTALLAZIONE NGA 

accoppiante. 
B) Montare i mozzi (3) sui rispettivi alberi. 
C) La corona (4) va sull'albero più lungo. 
D) Avvicinare gli alberi e controllare lo spazio G sia quello della tabella. 
E) Allineare gli alberi e controllare il parallelismo quindi fissare i mozzi 

all'albero. 
F) Riempire di grassi (vedi tabella dei grassi equivalenti) la dentatura e 

la camera tra i mozzi. 
G) A questo punto per montare far scorrere la corona (4) al suo posto 

introdurre gli anelli di tenuta (2) e fissare gli anelli di arresto (1) nella 
loro sede. 

H) Per smontare togliere con la pinza gli anelli d'arresto (1) separare la 

corona (4) dai mozzi (3) e il giunto GA è completamente smontato. 

ogni albero 

MANUTENZION E 
Svitare entrambi i tappi (5) poi con i fori di ingrassaggio su di un piano 
orizzontale immettere grasso con l'ingrassatore finché non fuoriesce 
dall'altro foro a 180 °. Rimontare i tappi. L'operazione va ripetuta ogni 
1000 ore di lavoro. 

INSTALLATION NGA 
OA) Slide the circlips (1) and seals (2) onto each of the two shafts to be 

connected. 
B) Assemble hubs (3) on the respective shafts. 
C) The ring gear (4) must be positioned on the longer shaft. 
D) Fit the shafts and check that distance G is the same as in the table. 
E) Aligh the shafts and check for correct parallelism. Then secure the 

hubs to the shaft. 
F) Fill the gap «G» and the teeth with lubrificant (see Table 1 -A). 
G) Slide the ring gear (4) into position over hubs, insert seals (2) and fit 

circlips (1) into their grooves. 
H) To disassemble, perform the above operations in reverse order. 

MAINTENANCE 
Every 1,000 operating hours, lubrificate the coupling as follows: unscrew 
both plugs (5), while keeping the two lubricant holes horizontal, fill with 
grease until it flows from opposite hole at 180 °. Replace the two plugs. 

INSTALLAZIONE NGA.s 
A) Sul mozzo sfilabile (5) sono già fissati l'anello di tenuta (3) e di 

arresto (4). 
B) Per il montaggio in campana chiusa basta fissare, sull'albero 

accoppiante interno alla campana chiusa, la corona (2) e sull'altro 
albero il mozzo sfilabile (5). 

C) Avvicinare gli alberi da accoppiare infilando il mozzo (5) nella 
corona (2). 

D) Lo smontaggio si ha allontanando gli alberi accoppiati quindi sfi- 
lando il mozzo (5) dalla corona (2). 

Per la lubrificazione vedi giunti GA. 

INSTALLATION NGA.s 
A) The seal (3) and circlip (4) are already fixed to the hub (5). 
8) For assembly in enclosed spaces, it is sufficient to mount the crown 

(2) on the shaft which is inside the enclosed space, and the extrac- 
table hub (5) on the other shaft. 

C) Moving the shafts together fit hub (5) into crown (2). 

D) To disassemble, perform the above operations in reverse order. 
For lubrification, see the section on GA couplings. 

GRASSI EQUIVALENTI CONSIGLIATI / THE RECOMMENDED LUBRICANTS 

Tipo / Type Casa produttrice / Manufacturer 
Sovarex L -O MOBIL OIL 
Alesia EP -2 SHELL OIL 
PGX -2 API 
Mariax 1 TEXACO 
GR MU/EP2 
Spheerol 
Supergrease 2 

AGIP 
CASTROL 
CASTROL 
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SIEMENS - BPF 2000 BSX L 

APPENDIX B 

MIXER DRIVE 

ELECTRICAL MOTOR ABB 
model: 1.5 KW -P4 B5 90L 415V -50Hz 

For the instruction of the electric motor see appendix A 

GEARBOX BONFIGLIOLI 
model: W86 UF1 RAPP. 7 P90 B5 /B7 

SPEED VARIATOR 
model: V2F D24 P90 B3 

Ref. Spare Parts Section 
Dwg. 60407979a item 14,15 and 17 
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- CARATTERISTICHE 
COSTRUTTIVE 

Caratteristiche salienti comuni a 

tutti i riduttori a vite Bonfiglioli 
sono: 

Albero lento cavo simmetri- 
co per fissaggio bilaterale 
del riduttore e degli alberi 
lenti riportati (disponibili 
come accessorio). 

Ingranaggi a vite senza fine 
rettificati e lavorazioni mec- 
caniche di precisione con- 
sentono elevati rendimenti e 
grande silenziosità nel fun- 
zionamento 

Numerose opzioni per il fis- 
saggio del riduttore sfruttan- 
do le configurazioni con pie- 
di, con flangia, o pendolare 
(con braccio di reazione op- 
zionale). 

Estesa possibilità di perso- 
nalizzazione ricorrendo alla 
lista delle opzioni disponibili. 

Caratteristiche specifiche dei 
gruppi tipo VF sono: 

Casse in Alluminio pressofu- 
so per VF27, VF30, VF44 e 

VF49. Cassa in ghisa per 
gruppi da VF130 a VF250. 
Questi ultimi sono verniciati 
con polveri epossidiche ter- 
moindurenti. 

Caratteristiche specifiche dei 
gruppi tipo W sono: 

Casse monoblocco in Allu- 
minio pressofuso, rigide e 

precise, per W63, W75 e 

W86. Cassa in ghisa per 
gruppi W110. Quest'ultimo è 

verniciato con polveri epos - 
sidiche termoindurenti. 

Grande versatilità e flessibi- 
lità nell'applicazione, data 
dalla forma cubica e dalle 
numerose superfici lavorate 
e disponibili per il fissaggio 
del riduttore, o di organi ac- 
cessori. 

9 - DESIGN FEATURES 

Key features common to all 
Bonfiglioli worm gears are: 

Symmetrical hollow output 
shaft for facilitated mounting 
of the gear unit and plug -in 
shafts (after -sales kit only) 
on either side. 

Ground finished wormshafts 
and precise machining lend 
optimal efficiency and ex- 
tremely low noise in opera- 
tion. 

Numerous product configura- 
tions allow for foot, flange or 
shaft mounting. Torque arm 
is available as an option. 

Extensive customisation pos- 
sible through the range of 
standard options available. 

Key features of VF -style 
worm gears: 

Die cast aluminium gear 
cases for VF27, VF30, VF44 
and VF49. Sturdy cast iron 
for VF130 through VF250. 
The latter group is paint 
coated with thermo setting 
epoxy powder. 

Key features of W -style worm 
gears: 

Rigid die cast aluminium 
monobloc housing for W63, 
W75 and W86. Cast iron 
gear case for WI 10, The lat- 
ter is paint coated with 
thermo setting epoxy pow- 
der. 

The cubic shape of the gear 
case and machining of all 
sides lend extreme flexibility 
for the installation of the 
gearbox and ancillary de- 
vices. 

9 - KONSTRUKTIVE 
EIGENSCHAFTEN 

Charakteristische Eigenschaf- 
ten aller Bonfiglioli Schne- 
cken- getriebe: 

Symmetrische Hohlwellen 
ermöglichen eine Montage 
der Getriebe und der Ein- 
steckwellen (nur als Servi- 
ce -Kit ) auf beiden Seiten. 

Geschliffene Schneckenwel- 
len und ihre präzise Bear- 
beitung ermöglichen einen 
hohen Wirkungsgrad und 
extrem niedrige Betriebsge- 
räusche. 

Zahlreiche Produkt- konfigu- 
rationen erlauben eine Mota- 
ge über Fuß -, Flansch- oder 
Wellenbefestigung. Drehmo- 
ment-stützen können optio- 
nal geliefert werden. 

Durch zusätzliche Optionen 
lassen sich die Antriebe an 
unterschiedliche Anwendun- 
gen anpassen. 

Charakteristische Eigen- 
schaften der VF - Serie 

Aluminium Druckguss Ge- 
häuse für die Baugrößen: 
VF27, VF30, VF44 und 
VF49. Robuster Stahlguss 
für die Baugrößen: VF130 
bis VF250. Wobei die letzte- 
re Gruppe mit einem Wär- 
mehärtenden epoxyd Pulver 
überzogen werden. 

Charakteristische Eigen- 
schaften der W-Serie 

Verwindungssteife Alumini- 
um Druckguss Monoblock - 
gehäuse für die Baugrößen: 
W63, W75 und W86. Das 
Getriebegehäuse des W110 
ist aus Stahlguss . Die nicht 
bearbeiteten Flächen wer- 
den mit einem epoxyd Pul- 
ver versehen. 

Die kubische Form des Ge- 
triebegehäuses und die be- 
arbeiteten Flächen aller Ge- 
häuseseiten verleihen den 
Getrieben eine extreme Fle- 
xibilität bei der Montage. 
Durch zusätzliche Bauteile 
wird diese Flexibilität erwei- 
tert. 

9 - CARACTERISTIQUES 
DE CONSTRUCTION 

Les principales caractéristiques 
des réducteurs à roue et vis 

sans fin Bonfiglioli sont : 

Arbre lent creux symétrique 
pour une fixation aisée sur 
chaque face du réducteur, 
ainsi que pour les arbres 
lents rapportés (disponibles 
comme accessoires). 

La rectification de la vis 
sans fin et les usinages de 
précision autorisent des ren- 
dements élevés ainsi qu'un 
grand silence de fonctionne- 
ment. 

Nombreuses possibilités de 
fixation du réducteur comme 
la configuration à pattes, à 
bride ou pendulaire (bras de 
réaction en option). 

Possibilité de personnalisa- 
tion étendue grâce à la liste 
d'options disponibles. 

Les caractéristiques spécifi- 
ques aux groupes du type VF 

sont: 
Carters en aluminium moulé 
sous pression pour les 
VF27, VF30, VF44 e VF49. 
Carters en fonte pour les 
VF130 à VF250. Ces der- 
niers sont recouverts d'une 
peinture epoxy thermodur- 
cissable. 

Les caractéristiques spécifi- 
ques aux groupes du type W 
sont: 

Carters monobloc en alumi- 
nium moulé sous pression 
pour les W63, W75 e W86. 
Carters en fonte pour les 
WI10. Ce dernier et recou- 
vert d'une peinture epoxy 
thermodurcissable. 

- Grande versatilité et flexibilité 
d'utilisation, permises par la 
forme cubique et par les 
nombreuses surfaces usi- 
nées pour la fixation du ré- 
ducteur, et des accessoires. 

16 
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Configurazione motoridutto- 
re integrale particolarmente 
compatta, leggera ed eco- 
nomica. 

Anello di tenuta su albero 
veloce dei gruppi W63, 
W75 e W86 collocato in po- 
sizione interna e con me- 
scola in Viton® per miglio- 
rate condizioni di funziona- 
mento e durata. 

The integral gearmotor con- 
figuration is lightweight, 
compact and price effective. 

Input sháft oil seal of W63, 
W75 and W86 units is lo- 
cated internally, and made 
from a Viton® compound for 
improved durability and ex- 
tended lifetime. 

Die Getriebe mit integrierten 
Motoren bauen sehr kom- 
pakt, haben geringe Ge- 
wichte und sind sehr preis- 
wert. 

Die Wellendichtringe an der 
Eingangswelle der Baugrö- 
ßen: W63, W75 und W86 
sind aus Viton® und im Ge- 
häuse integriert. Dies er- 
höht die Haltbarkeit und ver- 
längerte die Lebensdauer. 

La configuration avec m 
teur intégré est particulière- 
ment compacte, légère et 
économique. 

La bague à lèvres de l'arbre 
rapide des groupes W63, 

W75 et W86 est en position 
interne, et est faite en Viton® 

afin d'améliorer les condi- 
tions de fonctionnement et 
la durée de vie. 

Mn2 [Nm] [n1= 1400 miri 1] 

VF 27 

VF 30 

VF 44 

VF 49 

J 13 

I I 24 

J 55 

J 90 

P 

.' 
' ti 

,. 

W 63 

W 75 
_ 

W 86 

W 110 

in 20o 

830 

-,_- 

:1 '4' 
o 

1A . i 1111 320 

1 440 

VF 130 

VF 150 

VF 185 

VF 210 

VF 250 

1500 

2000 

3600 

,..f-- 

4f 

} a,F `f ) , 
< 

1 

5000 

7100 
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0 - FORME COSTRUTTIVE 10 - VERSIONS 10 - BAUFORMEN 10 - FORMES DE 
CONSTRUCTION 

VFW. WOi 

ia. 
I'' 

T`-., 

1 

r ' `1 
I _ 

r i 

N VF27...VF250 

orizzontale in basso 
underdriven 

untenliegendet Schneckenwelle 
horizontale en bas 

Piedi e vite 
Foot mounted, 
Füßen and 
Pattes et vis 

tM rr 

i 
i 

1.1..1.1 

rd '_ 
N % /J1 

I 
'- 

iii 

3 
11 

I 

U W63...W110 

VF27...VF250 

orizzontale in alto 
overdriven 

Schneckenwelle oben 
horizontale en haut 

r i t r 
C 

Cassa montaggio universale 
Universal gear case 
Universalgehäuse 
Carter universel u. - Piedi e vite 

Foot mounted, 
Fallen and 
Pattes et vis 

r4.... j:_t 
/ 

! I 

ti, ' r' 
r' 

T - 
V' VF27...VF250 

Piedi e vile verticale 
Foot mounted, wormshaR vertical 
Füllen und senkrechter Schneckenwelle 
Pattes et vis verticale 

fF-` 
_f'i' 
_ 

`i 
1 

p 

F VF27...VF185 

Flangia standard 
Standard flange 
Standardflansch 
Bride standard 

FA VF27...VF49 

Flangia alta 
Extended output flange 
Hohem Flansch 

Í 

t 

e .a 
r` ti, . 

r' r'f."'y 'li ?1jr , ' 
I '.j- 

. 

l .. UF1: -4 
f` y d . 

U 

W63...W110 

4 - ili' Flangia dl montaggio standard 
Standard mounting flange 

CzJ 
Standardanbauflansch 

i 
1_!4. 

i 
Bride standard 

FC VF130...VF185 

Flangia corta 
!r_- Short flange / _ . Kurzem Flansch 
; 'f' 

9 
Bride courte 

+ 
}r - FR VF130...VF185 

Flangia corta e cuscinetti rinforzati 
Short flange and reinforced bearings 
Kurze Flansch and verstärkten Lagemi 
Bride courte et roulements renforcés 

h 
Ilt-11. 

v -I-ef r 

UFC1 
W63...W110 

ridotta 
reduced in length 

W75 

T 

ei 

UFC2 
Flangia di lunghezza 
Mounting flange 
KurzerAnbauflansch 
Bride reduit en longeur 

UFCR1. 

- si f` ea 1 

f; r 
ti :i 

p VF30...VF250 

Flangia pendolare 
Side cover for shalt mounting 
Flansch far Drehmomentstatze 
Bride pendulaire 

_i _ ± !_ i 

!y ,.T., >, I ' 

1ti I 

it, 

Fl --"4:. 
- - 

e 

i 
s +- 

4 

I '' 
!! N{ 
,' 
1 

IIÇ 

¡ 
3 C -; 

U VF3O...VF49 
1 ° 

UFCR2 
'. Flangia ridotta in lunghezza e diametro 
- Mounting flange reduced in length and diameter 

Veddirzter Anbauflansch in Länge and Durchmesser 
Bride reduit en longeur et diametro 

c 
. 

i%-, 
, Piedi integrali 

S'< W; ; Foot mount 
Mit integrierten Füben 

__,, Carter é pattes monobloc 

18 
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11 - ESECUZIONE 
DI MONTAGGIO 

Per i riduttori combinati, se non 
diversamente specificato in 

fase di ordinativo, verranno 
configurate le esecuzioni di 

montaggio evidenziate in grigio 
nello schema seguente. 

11 - ARRANGEMENTS 

For combined worm gear units, 
unless otherwise specified at 
the time of ordering, the ar- 
rangements highlighted in grey 
in the diagrams below will be 
configured at the factory. 

11 - BAUFORM 

Bei Doppelschneckengetrieben 
werden, wenn nicht anders in 

der Bestellung spezifiziert, die 
grau hinterlegten Konfiguratio- 
nen aus der nachstehenden Ta- 
belle im Werk montiert. 

11- EXECUTION 
DE MONTAGE 

Les réducteurs combinés, si 
rien n'est spécifié lors de la 

commande, seront configurés 
suivant l'exécution de montage 
en gris dans les tableaux 
ci- dessous. 

CW1 CCW1 CW2 CCW2 CW3 CCW3 CW4 CCW4 

(-F-1 
U 

`_ 
! -'" 

I 

uinp 1 

!! 
i 
n11wó 

' 
- ,i _- i IIllllp 

- r@4 
i- í1 
numc 

-11 i 
MN 
41111ó 

11° 
Y \i 
41i11ö 

-- -_ 

c 

) 

Al ii 
pump 

. 

--. -- 

1 d; \/ 
o111ie 

; ' __J 

onló -' , 

, L__ 

!? 

. _J 
. - 
ólnió 

, _ 
, 

_ i \ / 
, k__ F7111F . 

__ 

'i 
_ , 

.. 

-11 
i ` \ / ; 

- Fllllllg __ 
. ... ... 

L__ ; _J 

li.r1- re 
' \ /' 
t i___ 41143 __ 
.. . . . 

, L_ l ` = 
; 

__ 
dr. 

. 

__ , 

i ' 
\ 1 
4n11[7 _ 

; L__ :::. i; 

UFRC 
i 

. 

f 1¡_ 
1 

\ ! 41mr 
1 

N 
ri- 1; 
t, ; . !i [; .... ili [; !'i .... -.: - 

I' 
A , 

a i 
Ait ::: 

. [ 
`i` 

. 

... li1 

. . 

1.4 /lil - 
.... [; 
illik 

. 

... I 

i 
AIR 

.. 
1011.141 t A 

I }m - . 
, 
. 

. 

i . ll//. 
[ 

. 

a -, i 

. 

I!. '- 1!1 i- 
V i a 

rP . . 
P a 1 

. ., 

-1^1 
Fi I 

J . 

F1 

' 
' 

- 
_ 

-1.. il 
- .1- 

I 

- 
_ 

_primi 

A FC1 
FR1 

^ 1 

® 
- 

_ iI 4 

F2 

Ri _th ...1- 
_ lil 

. . 

IN 

: 
_ 

l' 

-1l FA2 
FC2 
FR2 

1^1 1 'Oit i 
; 
II 

'I 
i [; I!' -1 1 

'I li' 

_ , 

ñv, 'I,' 

. .. [; 
'I?' 

-1^ 
: 

II 'Il' 1;1 

1^1- 
P1 

li 
'II`' 

: 

il' 

'ME 

W 

a 
.... 

i 
[W 

, ''I' II -1.. 
11' 

V 

. , 

I..1- 

.. 
. ! 

l' 

:_ 
- I 

-1.i ' 1^4- ' P2 - ,, 

' 'il' 

Coperchio per fissaggio pen- 71 Shaft -mount cover 
dolare 

I Deckel für Aufsteckmontage I Couvercle pour fixation pen- 
dulaire 
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rientamento morsettiera Terminal box position Ausrichtung des Klemmen- Orientation boîte à bornes 
kastens 

Nella configurazione HS (albe- 
ro veloce cilindrico) è possibi- 
le ottenere tutte le esecuzioni 
di montaggio raffigurate. 
Nella configurazione P (IEC) 
determinate esecuzioni di 

ontaggio possono essere 
ttenute solo utilizzando flan- 

ge IEC (B5 o B14) di grandez- 
za uguale o inferiore a quelle 
riportate nella tabella. 

For units with the HS input 
(free shaft), all the mounting 
options shown are available. 
For units with the P (IEC), 
certain mounting options can 
be obtained only by using 
IEC flanges (B5 or B14) of the 
same size or smaller than 
those shown in tables. 

Bei der Ausführung HS (Ge- 
triebe) sind alle abgebildeten 
Montageausführungen mög- 
lich. 
Bei der Ausführung P (IEC) 
können bestimmte Montage- 
ausführungen nur durch Ver- 
wendung von IEC -Flanschen 
(B5 oder B14) erreicht wer- 
den, die gleich groß oder klei- 
ner als die in den Tabellen 
angegebenen sind. 

Dans la configuration HS (ré- 
ducteur, il est possible d'ob- 
tenir toutes les exécutions de 
montage présentées. 
Dans la configuration P (IEC), 
certaines exécutions de mon- 
tage ne peuvent être obte- 
nues qu'en utilisant des bri- 
des CEI (B5 ou B14) de taille 
inférieure ou égale aux tailles 
indiquées dans les tableaux. 

20 
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12 - CODICI ORDINATIVO 12 - DESCRIPTION KEY 12 - BEZEICHNUNG 12 - DESIGNATION 

12.1 Designazione riduttore 12.1 Gearbox designation 12.1 Getriebe -Bezeichnung 12.1 Désignation réducteur 

W 63 L1 UF1 - 24 S2 B3.. . 
OPZIONI / OPTIONS / OPTIONEN / OPTIONS 

ESECUZ. DI MONTAGGIO / MOUNTING ARRANGEMENT 
BAUFORM / ASSEMBLAGE 

CW (1, 2, 3, 4) 
CCW (1, 2, 3, 4) 

POSIZIONE DI MONTAGGIO / MOUNTING POSITION 
EINBAULAGEN / POSITION DE MONTAGE 

B3 (default), B6, B7, B8, V5, V6 

INTERFACCIA MOTORE IEC / MOTOR MOUNTING 
MOTOR BAUFORM / FORME DE CONSTRUCTION DU MOTEUR 

B5 (VF30...VF250, VFR49...VFR250, W, WR) 
B14 (VF30...VF110, W63...W110) 

DESIGNAZIONE INGRESSO / INPUT CONFIGURATION 
BEZEICHNUNG DER ANTRIEBSSEITE / DESIGNATION ENTREE 

VF 

P(IEC) 
;..,,¡j : ItC 
L.-.1 ü 

S_ - 
. 

i .p 

HS 
I- -. 

'" - - 
RAPPORTO DI RIDUZIONE / GEAR RATIO I ÜBERSETZUNG / RAPPORT DE REDUCTION 

DIAMETRO ALBERO LENTO / OUTPUT SHAFT BORE 
ABTRIEBSWELLE DURCHMESSER / DIAMETRE ARBRE LENT 

W 75 
VF/W 44/75 

D30 Standard 
D28 Su richiesta / on request / Option / sur demande 

FORMA COSTRUTTIVA / VERSION / BAUFORM / FORME DE CONSTRUCTION 

LIMITATORE DI COPPIA / TORQUE LIMITER / RUTSCHKUPPLUNG / LIMITEUR DE COUPLE 

VF, VFR L1 

W, WR L2 
VF /VF LF 

GRANDEZZA RIDUTTORE / GEAR FRAME SIZE / GETRIEBEBAUGRÖSSE / TAILLE REDUCTEUR 

VF 27, 30, 44, 49, 130, 150, 185, 210, 250 VFNF 30/44, 30/49, 130/210, 130/250 

VFR 44, 49, 130, 150, 185, 210, 250 VF/W 30/63, 44/75, 44/86, 49/110 

W - WR 63, 75, 86, 110 WNF 63/130, 86/150, 86/185 

TIPO RIDUTTORE / GEARBOX TYPE / GETRIEBETYP / TYPE DU REDUCTEUR 

VF, W Riduttore a vite senza fine / Worm gearbox I Schneckengetriebe / Réducteur a vis sans fin 

VFR, WR 
Riduttore con precoppia elicoidale / Helical-worm gear unit 
Schneckengetriebe mit Vorstufe / Réducteur avec pre -étage 

VFNF, VF/W, WNF Riduttore combinato / Combined gearbox I Doppelschneckengetriebe / Réducteur combiné 

22 
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02.2 Designazione motore 12.2 Motor designation 12.2 Motor Bezeichnung 12.2 Désignation moteur 

MOTORE I MOTORI MOTOR I MOTEUR FRENO / BRAKE /BREMSE /FREIN 

IBN 63A 4 230/400 -50 IP54 CLF W FD 3.5 R SB 220SA 1 ... 

OPZIONI / OPTIONS 
OPTIONEN / OPTIONS 

ALIMENT. FRENO / BRAKE SUPPLY 
BREMSVERSORGUNG /AUMENT.FREIN 

TIPO ALIMENTATORE / RECTIFIER TYPE 
GLEICHRICHTERTYP / TYPE ALIMENTATEUR 

o NB, SB, NBR, SBR 

®- al NB, SB, NBR, SBR 

LEVA DI SBLOCCO FRENO 
BRAKE HAND RELEASE 
BREMSENTHANDLÜFTUNG 
LEVIER DE DEBLOCAGE FREIN 

R, RM 

R 

R, RM 

COPPIA FRENANTE / BRAKE TORQUE 
BREMSMOMENT/ COUPLE FREIN 

TIPO FRENO / BRAKE TYPE / BREMSENTYP / TYPE DE FREIN 

VO-1 FD, FA ® FC 

FD, FA, BA 

POSIZIONE MORSETTIERA / TERMINAL BOX POSITION 
KLEMMENKASTENLAGE / POSITION BOITE A BORNE 

W (default), N, E, S 

®- 
W (default), N, E, S 

FORMA COSTRUTTIVA / MOTOR MOUNTING 
BAUFORM / FORM DE CONSTRUCTION 

- ® B5, B14 al B5, B14 

CLASSE ISOLAMENTO / INSULATION CLASS 
SOLIERUNGSKLASSE / CLASSE ISOLATION 

CL F standard CL H option 

GRADO DI PROTEZIONE / DEGREE OF PROTECTION 
SCHUTZART / DEGRE DE PROTECTION 
1P55 standard (IP54 - autofr. l brake motor / Bremssmotor / moteur frein) 

TENSIONE -FREQUENZA / VOLTAGE-FREQUENCY/SPANNUNG-FREQUENZ/ TENSION -FREQUENCE 

NUMERO DI POLI / POLE NUMBER / POLZAHL / N.bre POLES 

2, 4, 6, 2/4, 2/6, 2/8, 2/12, 4/6, 4/8 

GRANDEZZA MOTORE / MOTOR SIZE / MOTOR -BAUGRÖSSE / TAILLE MOTEUR 

G9 1 SC...3LC 

® 63 -71 
56...225 BN 27, BN 44 (motori speciali / special motors / Spezialmotoren / moteurs speciaux) 

TIPO MOTORE/ MOTOR TYPE / MOTORTYP / TYPE MOTEUR 

trifase integrato / 3 -phase integral / kompaktes Dreiphasen / 3 phasé compact 

trifase compatto / three phase motor compact type / Drehstrom - Kompaktmotor / Moteur triphasè compact 

trifase IEC / IEC 3 -phase / IEC Dreiphasen / 3 phasé CEI 

BONFIGLIOU 
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spensabile tenere conto di 

questa condizione provve- 
dendo, se necessario, a de- 
terminare con le apposite 
formule il carico ammissibi- 
le alla distanza x a cui si ap- 
plica la risultante del carico 
radiale. 

c) Carichi assiali 

Anche gli eventuali carichi 
assiali dovranno essere 
confrontati con i valori am- 
missibili. 
Se si è in presenza di cari- 
chi assiali molto elevati o 

combinati con carichi radiali, 
si consiglia di interpellare il 

ns. Servizio Tecnico. 

d) Avviamenti orari 

Per servizi diversi da Si, 
con un numero rilevante di 
inserzioni /ora si dovrà tener 
conto di un fattore Z (deter- 
minabile con le indicazioni 
riportate nel capitolo dei mo- 
tori) il quale definisce il nu- 
mero max. di avviamenti 
specifico per l'applicazione 
in oggetto. 

6 - INSTALLAZIONE 

6.1 Specifiche di carattere 
generale 

a) Assicurarsi che il fissaggio 
del riduttore sia stabile onde 

evitare qualsiasi vibrazione. 
Se si prevedono urti, so- 
vraccarichi prolungati o pos- 
sibili bloccaggi installare 
giunti idraulici, frizioni, .limi - 
tatori di coppia, ecc. 

b) Prima della eventuale verni- 
ciatura proteggere le super- 
fici lavorate e il bordo degli 
anelli di tenuta per evitare 
che il solvente venga a con- 
tatto con la gomma, pregiu- 
dicando l'integrità del para - 
olio stesso. 

ised further out the revised 
loading capability must be 
adjusted as per instructions 
given in this manual. 

c) Thrust loads c) 

Actual thrust load must be 
found within 20% of the 
equivalent overhung load 
capacity. 
Should an extremely high 
thrust, or a combination of 
radial and axial load apply, 
consult Bonfiglioli Technical 
Service. 

d) Starts per hour d) 

For duties featuring a high 
number of switches the ac- 
tuai starting capability in 
loaded condition (ZJ must be 
calculated. 
Actual number of starts per 
hour must be lower than 
value so calculated. 

6 - INSTALLATION 

6.1 General instructions 

a) Make sure that the gearbox 
is securely bolted to avoid 
vibrations in operation. 
If shocks or overloads are 
expected, fit hydraulic cou- 
plings, clutches, torque limit- 
ers, etc. 

b) Before being paint coated, 
any machined surfaces and 
the outer face of the oil 
seals must be protected to 
prevent paint drying out the 
rubber and jeopardising the 
sealing function. 

muß bei der Prüfung unbe- 
dingt berücksichtigt werden 
und nötigenfalls muß mit Hilfe 
der geeigneten Formeln die 
zulässige Kraft beim ge- 
wünschten Abstand x be- 
stimmt werden. Siehe hierzu 

die Erläuterungen zu den Ra- 
dialkräften in diesem Katalog. 

Axialkräfte 

Auch die eventuell vorhan- 
denen Axialkräfte müssen 
mit den im Katalog angege- 
benen zulässigen Werten 
verglichen werden. Wenn 
sehr hohe Axialkräfte wirken 
oder Axialkräfte in Kombina- 
tion mit Radialkräften, bitte 
unseren Technischen Kun- 
dendienst zu Rate ziehen. 

Schaltungen /Stunde 

Bei anderen Betriebsarten 
als S1 mit einem hohen 
Wert für die Schaltun- 
gen /Stunde muß der Faktor 
Z berücksichtigt werden (er 
kann mit Hilfe der Angaben 
im Kapitel Motoren bestimmt 
werden), der die max. zuläs- 
sige Anzahl von Schalten für 
eine bestimmte Anwendung 
definiert. 

6 - INSTALLATION 

phase de vérification, il est II) 
dispensable de prendre en 

considération cette condition 
en déterminant, si nécessaire, 
avec les formules appro- 
priées, la charge admissible à 
la distance x désirée. Se rap- 

porter à ce propos aux para- 
graphes relatifs aux charges 
radiales. 

c) Charges axiales 

Les éventuelles charges 
axiales devront être compa- 
rées avec les valeurs admis- 
sibles. Si l'on est en 
présence de charges axia- 
les très élevées ou combi- 
nées avec des charges 
radiales, nous conseillon 
d'interpeller notre Servi 
Technique. 

d) Démarrages/heure 

Pour les services différents 
de SI, avec un nombre im- 
portant d'insertions/heure, il 
faudra prendre en considé- 
ration un facteur Z (détermi- 
né à l'aide des informations 
reportées dans le chapitre 
des moteurs) qui définit le 
nombre maximum de dé- 
marrages spécifique pour 
l'application concernée. 

6 - INSTALLATION 

6.1 Allgemeine Eigenschaften 6.1 Instructions générales 

a) Sicherstellen, daß die Befes- 
tigung des Getriebes stabil 

ist, damit keine Schwingun- 
gen entstehen. Wenn es vor- 
aussichtlich zu Stößen, 
längerdauernden Überlasten 
oder zu Blockierungen kom- 
men kann, sind entsprechen- 
de Schutzelemente wie 
hydraulische Kupplungen, 
Kupplungen, Rutschkupplun- 
gen usw. zu installieren. 

b) Beim Lackieren die bearbei- 
teten Flächen und die Dicht- 
ringe schützen, damit der 
Anstrichstoff nicht dem 
Kunststoff angreift und somit 
die Dichtigkeit der Ölabdich- 
tungen in Frage gestellt 
wird. 

a) S'assurer que la fixation du 
réducteur soit stable afin 

d'éviter toute vibration. 
En cas de chocs, de sur- 

charges prolongées ou de 
blocages installer des cou- 
pleurs hydrauliques, des 
embrayages, des limiteurs 
de couple etc... 

b) En phase de peinture, il fau- 
dra protéger les plans usi- 
nés et le bord extérieur de 
bagues d'étanchéité po 
éviter que la peinture ne 
dessèche le caoutchouc, ce 
qui risque de nuire à l'effica- 
cité du joint. 
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e, Gli organi che vanno calet- 
tati sugli alberi di uscita del 
riduttore devono essere la- 
vorati con tolleranza ISO H7 
per evitare accoppiamenti 
troppo bloccati che, in fase 
di montaggio potrebbero 
danneggiare irreparabilmen- 
te il riduttore stesso. 
Inoltre, per il montaggio e lo 

smontaggio di tali organi si 

consiglia l'uso di adeguati ti- 
ranti ed estrattori utilizzando 
il foro filettato posto in testa 
alle estremità degli alberi. 

Le superfici di contatto do- 
vranno essere pulite e tratta- 
te con adeguati protettivi 
prima del montaggio, onde 
evitare l'ossidazione e il con- 
seguente bloccaggio delle 
parti. 

e) Prima della messa in servi- 
zio del riduttore accertarsi 
che la macchina che lo in- 
corpora sia in regola con le 

disposizioni della Direttiva 
Macchine 89/392, e succes- 
sivi aggiornamenti. 

fl Prima della messa in funzio- 
ne della macchina, accertar- 
si che la posizione del livello 
del lubrificante sia conforme 
alla posizione di montaggio 
del riduttore e che la viscosi- 
tà sia adeguata al tipo del 
carico. 

g) Nel caso di istallazione 
all'aperto prevedere ade- 
guate protezioni e/o cartera- 
ture allo scopo di evitare 
l'esposizione diretta agli 
agenti atmosferici e alla ra- 
diazione solare. 

6.2 Messa in servizio 
riduttori serie W 

I gruppi W 63, W 75 e W 86 

03 
ono forniti di un coperchio late - 
le orientabile, dotato di un 

tappo cieco per esigenze di tra- 
sporto. 
Prima della messa in servizio 
dell'apparecchiatura questo deve 

c) Parts fitted on the gearbox c) 
output shaft must be ma- 
chined to ISO H7 tolerance 
to prevent interference fits 
that could damage the gear- 
box itself. Further, to mount 
or remove such parts, use 
suitable pullers or extraction 
devices using the tapped 
hole located at the top of the 
shaft extension. 

d) Mating surfaces must be 
cleaned and treated with 
suitable protective products 
before mounting to avoid ox- 
idation and, as a result, sei- 
zure of parts. 

e) Prior to putting the gear unit 
into operation make sure 
that the equipment that in- 
corporates the same com- 
plies with the current 
revision of the Machines Di- 
rective 89/392. 

I) Before starting up the ma- 
chine, make sure that oil 
level is suitable for the 
mounting position specified 
for the gear unit. 

g) For outdoor installation pro- 
vide adequate guards in or- 
der to protect the drive from 
rainfalls as well as direct 
sun radiation. 

6.2 Commissioning of W 
gear units 

Gear units type W63, W75 and 
W86 feature a side cover 
carrying a blank plug for 
transportation purposes. 
Prior to putting the gearbox into 
service the blank plug must be 
replaced by the breather plug 

Die Organe, die mit einer 
Keilverbindung auf der Ab- 
triebswelle des Getriebes 
befestigt werden, müssen 
mit einer Toleranz ISO H7 
gearbeitet sein, um allzu fest 
blockierte Verbindungen zu 
vermeiden, die eventuell zu 
einer irreparablen Beschädi- 
gung des Getriebes während 
des Einbaus führen könnten. 
Außerdem sind beim Ein - 
und Ausbau dieser Organe 
geeignete Zugstangen und 
Abzieher zu verwenden, wo- 
bei die Gewindebohrung an 
den Kopfen der Wellen zu 
verwenden ist. 

d) Die Berührungsflächen müs- 
sen sauber sein und vor der 
Montage mit einem geeigne- 
ten Schutzmittel behandelt 
werden, um Oxidierung und 
die daraus folgende Blockie- 
rung der Teile zu verhin- 
dern. 

e) Bevor das Getriebe im Be- 
trieb zu setzen, muß man 
sich vergewissern daß die 
das Getriebe einbauende 
Maschine gemäß den aktu- 

ellen Regelungen der Ma- 
schine Richtlinie 89/392 ist. 

f) Vor Inbetriebnahme der Ma- 
schine sicherstellen, daß die 
Anordnung der Füllstand - 
schraube der Einbaulage 
angemessen ist, und die 
Viskosität des Schmiermit- 
tels der Belastungsart ent- 
spricht. 

g) Bei Inbetriebnahme in 

Frein, muß man geeigneten 
Schutzgeräte vorsehen, um 
das Antrieb gegen Regen 
und direkte Sonnenstrah- 
lung zu schutzen. 

6.2 Inbetriebnahme der 
W- Getriebeeinheiten 

Die Getriebeeinheiten W63, 
W75 und W86 werden für 
Transportzwecke mit einem 
Blindstopfen im seitlichen De- 
ckel ausgeliefert. Vor der Inbe- 
triebnahme muss dieser 
Stopfen durch einen Lüfter, 

c) Les organes qui sont calés 
sur les arbres de sortie du 
réducteur doivent être réali- 
sés avec une tolérance ISO 
H7 pour éviter les accouple- 
ments trop serrés qui, en 
phase de montage, pour- 
raient endommager irrémé- 
diablement le réducteur. En 
outre, pour le montage et le 
démontage de ces organes, 
nous conseillons d'utiliser 
un outillage et des extrac- 
teurs appropriés en utilisant 
le trou taraudé situé en ex- 
tremité d' arbre. 

d) Les surfaces de contact de- 
vront être propres et traitées 
avec des produits de protec- 
tions appropriés avant le 
montage afin d'éviter l'oxy- 
dation et par suite le blo- 
cage des pièces. 

e) Avant la mise en service du 
réducteur, vérifier que la 
machine où il est monté est 
conforme aux normes de la 
Directive Machines 89/392 
et ses mises à jour. 

I) Avant la mise en marche de 
la machine, s'assurer que la 
position du niveau du lubri- 
fiant soit conforme à la posi- 
tion de montage du 
réducteur et que la viscosité 
soit appropriée au type de 
charge. 

g) En cas d'installation en plein 
air, il est nécessaire d'appli- 
quer des protections et/ou 
des caches appropriés de 
façon à éviter l'exposition di- 
recte aux agents atmosphé- 
riques et aux rayonnements 
solaires. 

6.2 Mise en service des ré- 
ducteurs série W 

Les groupes W63, W75 et W86 
sont fournis avec un couvercle 
latéral orientable, équipé d'un 
bouchon fermé pour le trans- 
port. 
Avant la mise en service de 
l'appareil, celui -ci doit être rem- 

L' BONFIGLIOU 
RIDUTTORI 13 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 2 - Section 11 - OM Manual

Q-Pulse Id TMS1350 Active 29/07/2015 Page 263 of 781



essere sostituito con il tappo di that is supplied with each unit. 
sfiato che è fornito a corredo. See figure below: 
Vedi figura: 

ausgetauscht werden. Siehe placé par le reniflard fou 
nachfolgende Abbildung. avec chaque unité. 

Voir la figure : 

. 

;. 

f/î" 

r` 

- ; .. 

l. dLá -- V5 i '' 
1 - J 

B8 

V6 . y¡ 
1I 

". Y r.. 
" 

r -. 
$ _ t - 

'X " 

n 
Nell'orientamento B6 invece 
il tappo chiuso NON dovrà 
essere sostituito con il tappo 
di sfiato. 

7 - STOCCAGGIO 

n 
Note that the blind plug 
MUST BE LEFT IN PLACE 
when the reducer is fitted in 
mounting position B6. 

7-STORAGE 

II corretto stoccaggio dei pro- Observe the following instruc- 
dotti richiede l'esecuzione delle tions to ensure correct storage 
seguenti attività: of the products: 

a) Escludere aree all'aperto, 
zone esposte alle intempe- 
rie o con eccessiva umidità. 

b) Interporre sempre tra il pavi- 
mento ed i prodotti, pianali 
lignei o di altra natura, atti 
ad impedire il diretto contat- 
to col suolo. 

c) Per periodi di stoccaggio e 
soste prolungate le superfici 
interessate agli accoppia- 
menti quali flange, alberi e 
giunti devono essere protet- 
te con idoneo prodotto an- 
tiossidante (Mobilarma 248 
o equivalente). 
In questo caso i riduttori do- 
vranno essere posizionati 

a) Do not store outdoors, in ar- 
eas exposed to weather or 
with excessive humidity. 

b) Always place boards, wood 
or other material between 
the products and the floor. 
The gearboxes should not 
have direct contact with the 
floor. 

c) In case of long -term storage 
all machined surfaces such 
as flanges, shafts and cou- 
plings must be coated with a 

suitable rust inhibiting prod- 
uct (Mobilarma 248 or 
equivalent). 
Furthermore gear units must 
be placed with the fill plug in 
the highest position and 

n 
Bei der Ausrichtung B6 darf 
dieser Blindstopfen jedoch 
NICHT durch die Entlüftungs- 
schraube ersetzt werden. 

7- LAGERUNG 

Die korrekte Lagerung der An- 
triebe erfordert folgende Vor- 
kehrungen: 

a) Die Produkte nicht im Freien 
lagern und nicht in Räumen, 
die der Witterung ausge- 
setzt sind, oder eine hohe 
Feuchtigkeit aufweisen. 

b) Die Produkte nie direkt auf 
dem Boden, sondern auf 
Unterlagen aus Holz oder 
einem anderen Material la- 
gern. 

n 
En revanche, en ce qui 
concerne l'orientation B6, le 
bouchon fermé NE doit PAS 
être remplacé par le bouchon 
de purge. 

7 - STOCKAGE 

Un correct stockage des pro- 
duits nécessite de respecter le 
règles suivantes: 

a) Exclure les zones à ciel ou- 
vert, les zones exposées 
aux intempéries ou avec hu- 
midité excessive. 

b) Interposer dans tous les cas 
entre le plancher et les pro- 
duits des planches de bois 
ou des supports d'autre na- 
ture empêchant le contact 
direct avec le sol. 

c) Bei anhaltenden La- c) 

ger -und Haltszeiten müs- 
sen die Oberflächen für 
die Verbindung, wie Flan- 
sche, Wellen oder Kupp- 
lungen mit einem geeigne- 
ten Oxidationsschutzmittel 
behandelt werden (Mobi- 
larma 248 oder ein äqui- 
valentes Mittel). 

Pour une stockage de long 
durée il faut protéger les 
surfaces d'accouplement 
(brides, arbres, manchon 
d'accouplement) avec pro- 
duit anti oxydant (Mobilar 
248 ou equivalent). 
Dans ce cas les réducteurs 
devront être placés avec 
bouchon reniflard vers le 
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 con il tappo di sfiato nella 
posizione più alta e riempiti 
interamente d'olio. 
Prima della loro messa in 

servizio nei riduttori dovrà 
essere ripristinata la corretta 
quantità, e il tipo di lubrifi- 
cante. 

8 - CONDIZIONI DI 

FORNITURA 

I riduttori vengono forniti come 
segue: 

fi) predisposti per essere in- 
stallati nella posizione di 
montaggio come specificato 
in fase di ordine; 

b) collaudati secondo specifi- 
che interne; 

c) superfici di accoppiamento 
non vemiciate; 

d) esecuzioni predisposte per 
l'attacco motore complete di 
viti e dadi per il fissaggio del 
motore stesso; 

e) alberi protetti da guaine o 

cappellotti in plastica per le 

esigenze del trasporto; 

provvisti di golfare di solle- 
vamento (dove previsto). 

filled up with oil. 
Before putting the units into 
operation the appropriate 
quantity, and type, of oil 
must be restored. 

Übrigens müssen die Ge- 
triebe mit nach oben geh - 
richteter Entlüftungs- 
schraube gelagert und mit 
(SI gefüllt werden. 
Die Getriebe müssen vor 
ihrer Verwendung mit der 
angegeben Menge des 
vorgesehenen Schmier- 
mittels gefüllt werden. 

8 - CONDITIONS OF SUPPLY 8 - LIEFERBEDINGUNGEN 

Gear units are supplied as fol- 
lows: 

a) configured for installation in 

the mounting position speci- 
fied at the time of order; 

Die Getriebe werden in folgen- 
dem Zustand geliefert: 

a) schon bereit für die Montage 
in der bei Bestellung festge- 
legten Einbaulage; 

b) tested to manufacturer spec- b) 
ifications; 

c) mating machined surfaces 
come unpainted; 

d) nuts and bolts for mounting 
motors are provided; 

nach werksinternen Spezifi- 
kationen geprüft; 

c) die Verbindungsflächen sind 
nicht lackiert; 

d) ausgestattet mit Schrauben 
und Muttern für die Montage 
der Motoren (Version mit 
Adapter für IEC- Motoren); 

e) shafts are protected during e) alle Getriebe werden mit 
transportation by plastic Kunststoffschutz auf den 
caps; Wellen geliefert; 

t) supplied with lifting lug f) mit Transportierring zum An 
(where applicable). heben (falls vorgesehen). 

haut et complétement repli 
d'huile. 
Avant de la mise en service 
du réducteur, la bon quanti- 
té d'huile devrà etre rétabli 
selon la quantité indiqué sur 
le catalogue. 

8 - CONDITIONS DE 
LIVRAISON 

Les réducteurs sont livrés 
comme suit: 

a) déjà prédisposés pour être 
installés dans la position de 
montage comme défini en 
phase de commande; 

b) testés selon les spécifica- 
tions internes; 

c) les surfaces de liaison ne 
sont pas peintes; 

d) équipés d'écrous et de bou- 
lons pour le montage des 
moteurs normalisés pour la 
version CEI; 

e) embouts de protections en 
plastique sur les arbres; 

I) dotés d'un crochet de le- 
vage (quand cela est prévu). 
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dove: 

Jc momento d'inerzia delle 
masse comandate, riferito 
all'albero del motore 

Jr momento d'inerzia del motore 

where: 

Jc moment of inertia of driven 
masses referred to motor 
shaft 

Jm moment of inertia of motor 

wobei: 

Jc Trägheitsmoment der an- 
getriebenen Massen, bezo- 
gen auf die Motorwelle 

Jm Trägheitsmoment des Motors 

où: 

J moment d'inertie des mas- 
ses commandées se réfé- 
rant à l'arbre du moteur 

Jm moment d'inertie du moteur 

K = J, 
J._ 

curva l cunré 
Kurve / courbe 

tipo di carico type of duty. Belastung , charge 

K 5 0.25 K1 uniforme uniform load Gleichförmig uniforme 

0.25 < K 5 3 K2 urti moderati moderate shock load Ungleichförmig chocs modérés 

3 <K 5 10 K3 forti urti heavy shock load Stark ungleichförmig chocs importants 

K > 10 
c il Servizio Tecni- 
co 
consultare 

ultarli il 

p lease contact Bonfiglioli's 
Technical Service 

sich mit unseren Techni- 
schen Kundendienst in 
Verbindung zu setzen 

nous vous conseillons de 
contacter notre Service 
Technique 

3 - MANUTENZIONE 

I riduttori forniti con lubrificazio- 
ne permanente non necessita- 
no di sostituzioni periodiche 
dell'olio. 
Per gli altri si consiglia di effet- 
tuare una prima sostituzione del 
lubrificante dopo circa 300 ore 
di funzionamento provvedendo 
ad un accurato lavaggio interno 
del gruppo con adeguati deter- 
genti. 
Evitare di miscelare olii a base 
minerale con olii sintetici. 
Controllare periodicamente il li- 
vello del lubrificante effettuando 
la sostituzione indicativamente 
agli intervalli riportati in tabella. 

3 - MAINTENANCE 

Life lubricated gearboxes do 
not require any periodical oil 
changes. 
For other types of gearboxes, 
the oil must be first changed af- 
ter approx. 300 hours of opera- 
tion, carefully flushing the gear 
unit using suitable detergents. 
Do not mix mineral oils with 
synthetic oils. 
Check oil level regularly and 
change oil at the intervals 
shown in the table. 

3 - WARTUNG 

Die mit Dauerschmierung gelie- 
ferten Getriebe bedürfen peri- 
odische Ölwechsel. 
Bei den übrigen Getrieben wird 
ein erster Ölwechsel nach ca. 
300 Betriebsstunden empfoh- 
len, wobei das Innere der Grup- 
pe sorgfältig mit einem 
geeigneten Reinigungsmittel zu 
waschen ist. 
Mineralöle nicht mit Synthese- 
ölen mischen. 
Den Ölstand regelmäßig kon- 
trollieren. Die Ölwechsel in den 
in der Tabelle angegebenen 
Fristen durchführen. 

3 - ENTRETIEN 

Les réducteurs fournis avec lu- 
brification permanente n'ont be- 
soin d'aucun remplacement 
périodique de huile. 
Pour les autres, nous conseil- 
lons d'effectuer une première 
vidange du lubrifiant après les 
300 premières heures de fonc- 
tionnement en réalisant un la- 
vage soigné à l'intérieur du 
groupe avec des produits déter- 
gents appropriés. Eviter de mé- 
langer les huiles à base 
minérale avec des huiles syn- 
thétiques. Contrôler périodique- 
ment le niveau du lubrifiant en 
effectuant les vidanges confor- 
mément aux intervalles indi- 
qués dans le tableau. 

Temperatura olio / Oil temperature 
Oltemperatur / Température huile 

[OC] 

Intervallo di lubrificazione / Oil change interval 
Schmierfrist / Intervalle de lubrification 4 

[h] 

olio minerale / mineral oil 
Mineralöl / huile minérale 

olio sintetico / synthetic oil 
Syntheseöl / huile synthétique 

< 65 

65 - 80 

80 - 95 

8000 

4000 

2000 

25000 

15000 

12500 

4 - SELEZIONE 

4.1 SelezIone di un 
motoriduttore 

a) Determinare il fattore di ser- 
vizio f, come precedente- 
mente descritto. 

b) Ricavare la potenza richie- 
sta all'albero veloce del ridut- 
tore. 

4 - SELECTION 

4.1 Selecting a gearmotor 

a) Determine service factor fs 
as formerly specified. 

b) Determine power required at 
gearbox input shaft: 

4 - ANTRIEBSAUSWAHL 

4.1 Wahl des Getriebemotors 

a) Stellen Sie Betriebsfaktor f, 
fest, wie früher spezifiziert. 

b) Bestimmen sie die benötigte 
Leistung an der Getriebeein- 
gangswelle. 

_ Mxn2 
[kW] 

Pr1 9550 x id 

4 - SELECTION 

4.1 Sélection des 
motoréducteurs 

a) Déterminez le facteur de ser- 
vice fs comme autrefois indi- 
qué. 

b) Déterminez la puissance 
requise à l'entrée du réduc- 
teur : 

(5) 
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5 - LUBRIFICAZIONE 

15.1 Lubrificazione riduttori 
W e VF 

I gruppi VF30, VF44, VF49, 
W63, W75 e W86 sono normal- 
mente consegnati con carica di 
lubrificante del tipo "long life" 
dalla fabbrica, o dalla rete di 
vendita ufficiale. 
Su richiesta gli stessi riduttori 
possono essere forniti privi di 

.lubrificante, specificando per 
questi l'opzione SO. 
I gruppi di grandezza da VF130 
a VF250 e W110 sono normal- 
mente forniti privi di lubrificante 
e sarà cura dell'utilizzatore 
riempirli di olio prima della mes- 

as in servizio. 
er questi stessi gruppi è di- 

sponibile l'opzione LO che, 
qualora specificata in fase di or- 
dinativo, garantisce il primo 
riempimento in fabbrica con lu- 
brificante sintetico, in quantità 
dipendente dalla posizione di 
montaggio. 
L'opzione LO non è applicabile 
ai riduttori W110 e WR 110 
configurati per le posizioni di 
montaggio B3, V5 e V6. 
Le tavole che seguono sono da 
riferimento nell'interpretazione 
delle posizioni di montaggio, 
della collocazione dei tappi di 
servizio e delle quantità di lubri- 
ficante. 
Queste ultime sono indicati- 
ve, e per il corretto riempi- 
mento si dovrà fare riferimen- 

etalla mezzeria del tappo, o 
ell'astina di livello, se pre- 

sente. 
Rispetto a questa condizione 
la quantità di lubrificante ri- 
portata in tabella può presen- 
tare scostamenti, occasional- 
mente anche rilevanti. 
Il lubrificante "long life" fornito di 
serie è di natura sintetica e, a 

meno di contaminazione 
dall'esterno, non richiede sosti- 
tuzioni periodiche per tutto 
l'arco di vita del riduttore. 
Lo stesso lubrificante consente 
inoltre funzionamenti a tempe- 
rature ambiente 0 <_ ta <_ 50 °C. 
Per funzionamento a tempera- 
ture inferiori di 0 °C consultare 
il ns. Servizio Tecnico. 

15 - LUBRICATION 

15.1 Lubrication for W and VF 

Frame sizes VF30, VF44, 

VF49, W63, W75 and W86 are 
supplied by the factory, or by 
authorized dealers, already 
filled with "long life" synthetic 
oil. 
On request, these units can be 
supplied unlubricated, in which 
case, the option SO must be 
specified on the order. 
Unless otherwise specified, 
units type VF130 to VF250 and 
W110 are generally supplied 
unlubricated at it is the cus- 
tomer' responsibility to fill them 
with oil prior to putting them into 
operation. 
By requesting the LO option at 
the time of order, these units 
will be factory filled with syn- 
thetic lubricant in the quantity 
relevant to the mounting posi- 
tion that was specified in the 
purchase order. 
The LO option does not apply 
to units type W110 and WR110 
configured for mounting posi- 
tions 83, V5 and V6. 

The charts below must be re- 

ferred to for the mounting posi- 
tion and related oil plugs, if ap- 
plicable, as well as the lubricant 
quantity. 
Oil quantities are approxi- 
mate only. For correct filling 
always refer to the centre of 
the sight glass or the dip- 
stick, when this is supplied. 
In some cases, even substan- 
tial discrepancies may occur 
compared to the oil quanti- 
ties listed in the chart. 
In the absence of contamina- 
tion, the long life" synthetic lu- 
bricant supplied by the factory, 
does not require periodical 
changes throughout the lifetime 
of the gear unit. 
This lubricant permits opera- 
tion at an ambient temperature 
of 05ta5 50 °C. 

Should the gear unit operate at 
a temperature below 0 °C, 

please consult Bonfiglioli's 
Technical Service for advice. 

15 - SCHMIERUNG 

15.1 Schmierung der Getriebe 
der serie W und VF 

Die Getriebegrößen VF30, 
VF44, VF49, W63, W75 und 
W86 sind bei der Lieferung ab 
Werk bzw. ab offiziellem Ver- 
kaufsnetz mit einer syntheti- 
schen "Long-Life"-Dauer - 
schmierung versehen. 
Auf Anfrage können die oben 
benannten Einheiten auch ohne 
Öl geliefert werden. Hier muss 
bei der Bestellung die Option 
SO angegeben werden. 
Falls nicht anders spezifiziert 
werden die Getriebe ab der 
Größe VF130 bis VF250 und 
die Größe W110 grundsätzlich 
ohne Ölfüllung ausgeliefert. Vor 
der Inbetriebnahme muss das 
Getriebe kundenseitig mit der 
richtigen Ölfüllmenge befüllt 
werden. 
Sollten Sie diese Getriebe mit 
der Option LO bestellen, wer- 
den die Einheiten direkt vom 
Werk aus mit synthetischem ÖI, 

gemäß der spezifizierten Ein- 
baulage, befüllt. 
Die Option LO kann nicht für 
die Getriebe W110 und WR 110 

eingesetzt werden, die für ein 
Einbaulagen B3, V5 und V6 
konfiguriert sind. 
Die folgenden Tabellen dienen 
für die Interpretation der Ein- 
baulagen, für die Anbringung 
der Stopfen und der Ölfüllmen- 
gen. 
Die angegebene Ölfüllmen- 
gen sind Anhaltswerte! Je 
nach Einbaulage muss das 
Getriebe bis zur Mitte des 
Stopfens bzw., falls vorhan- 
den, des Pegelstabes befüllt 
werden. 
Bitte beachten Sie, dass die 
tatsächlichen Füllmengen 
u.U. stark von den Tabellen- 
werten abweichen können. 
Die mit Lebensdauerschmierung 
gelieferten Getriebe sind mit 
synthetischem ÖI auf Polyglykol - 
basis befüllt. Sollte das ÖI nicht 
durch äußere Einwirkungen ver- 
unreinigt werden, benötigt das 
Getriebe über die gesamte Le- 
bensdauer keinen Ölwechsel. 
Die zulässige Umgebungstem- 
peratur für den Betrieb liegt im 

Bereich von 0 <_ ta <_ 50 °C. 
Falls ein Getriebe bei Tempera- 
turen unterhalb von 0° betrieben 
werden soll, kontaktieren sie bit- 
te unseren technischen Service. 

15 - LUBRIFICATION 

15.1 Lubrification reducteurs 
serie W et VF 

Les groupes VF30, VF44, 
VF49, W63, W75 et W86 sont 
normalement livrés par l'usine, 
ou par le réseau de vente offi- 
ciel, avec une charge de lubri- 
fiant synthétique. 
Sur demande les mêmes ré- 
ducteurs peuvent être fourni 
sans lubrifiant, en spécifiant 
l'option SO. 
Les groupes des tailles VF130 
à VF250 et W110 sont normale- 
ment fournis sans lubrifiant, le 
remplissage précédent la mise 
en service sera à la charge de 
l'utilisateur. 
En précisant l'option LO lors de 
la commande, ces groupes se- 
ront remplis d'huile synthétique 
en usine, avec la quantité cor- 
respondant à la position de 
montage. 
L'option LO n'est pas appli- 
cable aux réducteurs W110 et 
WR110 configurés pour les po- 
sitions de montage 83, V5 et 
V6. 

Les tables suivantes sont la ré- 
férence dans l'interprétation 
des positions de montage, le 
placement des bouchons de 
service et pour la quantité de 
lubrifiant. 
Ces dernières sont indicati- 
ves, et pour un remplissage 
correct il faut faire référence 
au milieu du bouchon de ni- 
veau ou à la jauge à huile, si 
présents. 
Par rapport à cette condition 
la quantité de lubrifiant indi- 
qué dans le tableau peut pré- 
senter des écarts, occasion- 
nellement considérables. 
Le lubrifiant "long life" ; fourni 
de série est de nature synthé- 
tique et, a moins de contami- 
nation par l'extérieur, il ne de- 
mande pas des remplace- 
ments périodiques pour toute 
la durée de vie du réducteur. 
Le même lubrifiant permet de 
fonctionner à des températures 
ambient 0 5 ta <_ 50 °C. 

Pour un fonctionnement à des 
températures inférieures à 0 °C 
consulter notre Service Tech- 
nique. 
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. [I] 
El 6'3 N. : I= 

0.31 

B7 

0.31 

B8 

0.31 

V5 lall 
0.31 0.31 

R 

W 1=7,10,12,15 0.31 
0.15 

i = 19. 24. 30. 38. 45. 64. 80. 100 0.38 0.38 0.38 0.38 0.38 0.38 

W 75 
i = 7, 10, 15 0.48 0.48 0.48 0.48 0.48 0.48 

025 i= 30, 40 0.52 0.52 0.52 0.52 0.52 0.52 
i= 20. 25. 50. 60. 80. 100 0.56 0.56 0.56 0.56 0.56 0.56 

W 86 
i= 7, 10, 15 0.64 0.64 0.64 0.64 0.64 0.64 

0.25 i = 30 0.73 0.73 0.73 0.73 0.73 0.73 
i = 20. 23, 40. 46. 56 .64. 80, 100 0.90 0.90 0.90 0.90 0.90 0.90 

Nii C`aM al B3 

1.5 

B6 

1.7 

B7 
- - ----- 

1.7 

B8, 
_ 

1.9 

V5 
- 

1.7 

V6 
- - 

1.6 

RRi 

W110 

P80...P132 - - 

0.40 - M2-M3 - 1.5 1.7 1.7 1.9 1.7 1.6 

75i515 1.5 1.7 1.7 1.9 1.7 1.6 

20 100 2.7 1.7 1.7 1.9 1.7 1.6 

Riduttori normalmente do- 
tati di carica di lubrificante 
"a vita ". 

Life -time lubricated gear 
units. 

Getriebe, zu deren norma er 
Ausstattung eine Schmiers- 
toffladung für Dauerschmie- 
rung gehört. 

Réducteurs normalement li 
vrés avec un plein de lubri 
fiant «àvie ». 

6 [1] 

B3 i 86 B7 B8 V5 i V6 

VF 27 N -A -V - F HS - P(IEC) 0.025 0.025 0.025 0.025 0.025 0.025 
VF 30 N-A-V-F-P-U HS - P(IEC) 0.045 0.045 0.045 0.045 0.045 0.045 

VF 44 N -A- V- F- FA -P- U HS - P(IEC) 0.075 0.075 0.075 0.075 0.075 0.075 
VFR 44 N-A-V-F-FA-P-U P(IEC) 0.050 0.050 0.050 0.050 0.050 0.050 
VF49 N-A-V-F-FA-P-U HS-P(IEC) 0.12 0.12 0.12 0.12 0.12 0.12 
VFR 49 N-A-V-F-FA-P-U HS-P(IEC) 0.065 0.065 0.065 0.065 0.065 0.065 
VF 130 N HS - P(IEC) 2.3 2.5 2.5 3.0 3.2 3.4 

VFR 130 N HS - P(IEC) 0.70 0.50 0.50 0.40 0.40 0.50 

VF 130 V HS - P(IEC) 3.4 2.5 2.5 3.1 3.0 2.5 

VFR 130 V HS - P(IEC) 0.50 0.50 0.50 0.40 0.40 0.70 
VF 130 A - F - FC - FR - P HS 3.9 2.5 2.5 2.3 3.3 3.3 

VF 130 A - F - FC - FR - P P(IEC) 3.0 2.5 2.5 2.3 3.3 3.3 

VFR 130 A - F - FC - FR - P HS - P(IEC) 0.40 0.50 0.50 0.70 0.40 0.50 
VF 150 N HS - P(IEC) 3.0 3.5 3.5 4.3 3.8 4.0 
VFR 150 N HS - P(IEC) 1.0 0.80 0.80 0.60 0.40 1.0 

VF 150 V HS - P(IEC) 4.0 3.5 3.5 3.6 4.3 3.0 

VFR 150 V HS - P(IEC) 1.0 0.80 0.80 0.40 0.60 1.0 

VF150 A - F - FC - FR - P HS 4.5 3.5 3.5 3.0 3.9 3.9 

VF 150 A - F - FC - FR - P P(IEC) 4.3 3.5 3.5 3.0 3.9 3.9 

VFR 150 A - F - FC - FR - P HS - P(IEC) 0.60 0.80 0.80 1.0 0.40 1.0 

VF 185 N HS - P(IEC) 5.0 5.5 5.5 7.8 6.6 6.8 
VFR 185 N HS - P(IEC) 1.0 0.80 0.80 0.60 0.40 1.0 

VF 185 V HS - P(IEC) 6.8 5.5 5.5 6.4 7.8 5.4 

VFR 185 V HS - P(IEC) 1.0 0.80 0.80 0.40 0.60 1.0 

VF 185 A - F - FC - FR - P HS 9.6 5.5 5.5 5.0 6.7 6.7 

VF 185 A - F - FC - FR - P P(IEC) 7.8 5.5 5.5 5.0 6.7 6.7 

VFR 185 A - F - FC - FR - P HS - P(IEC) 0.60 0.80 0.80 1.0 0.40 1.0 

VF 210 N HS - P(IEC) 7.5 9.5 9.5 7.3 9.2 9.0 
VFR 210 N HS - P(IEC) 1.3 1.1 1.1 0.80 0.70 1.3 

VF 210 V HS - P(IEC) 8.9 9.5 9.5 7.3 11 8.0 

VFR 210 V HS - P(IEC) 1.3 1.1 1.1 0.60 0.90 1.3 

VF210 A - F - FC - FR - P HS 15 9.5 9.5 7.5 9.4 8.9 

VF 210 A - F - FC - FR - P P(IEC) 11 9.5 9.5 7.5 9.4 8.9 
VFR 210 A - F - FC - FR - P HS - P(IEC) 0.80 1.1 1.1 1.3 0.70 1.3 

VF 250 N HS - P(IEC) 11 17 17 11 17 17 

VFR 250 N HS - P(IEC) 1.3 1.1 . 1.1 0.80 0.70 1.3 

VF 250 V HS - P(IEC) 17 17 17 11 23 11 

VFR 250 V HS - P(IEC) 1.3 1.1 1.1 0.60 0.90 1.3 

VF250 A - F - FC - FR - P HS 28 17 17 11 18 17 

VF 250 A - F - FC - FR - P P(IEC) 23 17 17 11 18 17 

VFR 250 A - F - FC - FR - P HS - P(IEC) 0.80 1.1 1.1 1.3 0.70 1.3 

Lubrificazione permanente. 

Per i gruppi VFR la quantità si ri- 

ferisce al lubrificante del solo 
pre -stadio di riduzione elicoidale. 

I Lifetime lubrication. 

For VFR units the lubricant 
charge refers only to the addi- 
tional helical reduction. 

Dauerschmierung. 

Bei den VFR- Gruppen bezieht 
sich die Menge nur auf den 
Schmierstoff in der Varianzstufe 
des Stirnradgetriebes. 

Lubrification permanente. 

Pour les groupes VFR, il s'agit 
de la quantité de lubrifiant du 
seul pré -étage de réduction hé- 
licoïdale. 

40 
BONFIGLIOLI 

RIDUTTORI 37 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 2 - Section 11 - OM Manual

Q-Pulse Id TMS1350 Active 29/07/2015 Page 268 of 781



CE DELLE REVISIONI (R) INDEX OF REVISIONS (R) LISTE DER ÄNDERUNGEN (R) INDEX DES RÉVISIONS (R) 

R1 

37 

Descrizione Description Beschreibung 

Quantità di lubrificante ag- Corrected oil quantities for Ergänzung der Ölmenge für 
giornate per VF 150. gear units VF 150. die Getriebe Typ VF 150. 

Description 

Quantités de lubrifiant modi- 
fiées pour VF 150. 

Questa pubblicazione annulla e sosti - 
ogni precedente edizione o revi- 

. Ci riserviamo il diritto di appor- 
t modifiche senza preavviso. E vie- 
tata la produzione anche parziale sen- 
za autorizzazione. 

This publication supersedes and re- 
places any previous edition and revi- 
sion. We reserve the right to 
implement modifications without no- 
tice. This catalogue cannot be repro- 
duced, even partially, without prior 
consent. 

Diese Veröffentlichung annulien und 
ersetzt jeder hergehende Edition oder 
Revision. BONFIGLIOLI behält sich 
das Recht vor, Änderungen ohne vor- 
herige Informationen durchzuführen. 

Cette publication annule et remplace 
toutes les autres précédentes. Nous 
nous réservons le droit d'apporter tou- 
tes modifications é nos produits. La re- 
production et la publication partielle ou 
totale de ce catalogue est interdite 
sans notre autorisation. 
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19.0 - MOTOVARIATORI 
MOTO VARIATOR 
VERSTELLGETRIEBEMOTOREN 
MOTOVARIATEURS 
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19.1 - Caratteristiche 
costruttive 

19.1 - Design 
characteristics 

19.1 - Baumerkmale 19.1 - Caracteristiques 
de construction 

V 0.25 V 0.5 V1 V2 
Casse in ghisa ad alta resi- 
stenza (Alluminio per V 0.25) 
Campo di variazione 1:5.5 
Campo di variazione con dif- 
ferenziale oc 

Ingombri contenuti 
Affidabilità 
Lunga durata 
Assenza di manutenzione 
Economicità 

I modelli V 0.25...V 2 sono di- 
sponibili in varie forme co- 
struttive e possono essere 
abbinati direttamente ai ridut- 
tori della BONFIGLIOLI 
RIDUTTORI come raffigurato 
nella tabella (C01). 

High -resistance cast -iron ca- 
ses (Aluminium for V 0.25) 
Speed range 1:5.5 
Variation range defferential co 

Compactness 
Reliability 
Extended life 
Maintenance -free 
Cost effectiveness 

V 0.25...V 2 models are avail- 
able in different configurations 
all matching with the gear units 
of BONFIGLIOLI RIDUTTORI. 
See chart (C01). 

Gehäuse aus hochwider- 
standsfähigem Gußeisen (Alu- 
miniumgehäuse fur V 0.25) 
Verstellbereich 1:5,5 
Bei einer Ausführung mit Dif- 
ferential: Verstellbereich o0 

kleine Abmasse 
hohe Zuverlässigkeit 
lange Lebensdauer 
Wartungsfreiheit 
Wirtschaftlichkeit 

Die Verstellgetriebe der Serie 
V 0.25...V 2 sind in unter- 
schiedlichen Bauformen er- 
hältlich und können mit ver- 
schiedenen anderen Getrie- 
benserien kombiniert werden; 
siehe dazu Tabelle (C01). 

Carter en fonte à résistance 
élevée (Aluminium pour V 
0.25) 
Plage de variation 1:5.5 
Plage de variation avec dif- 
férentiel 0 
Encombrements limités 
Fiabilité 
Longévité 
Absence d'entretien Écono- 
mie 

Tous les variateurs de la série 
V 0.25...V 2 peuvent être ac- 
couplés aux réducteurs de 
BONFIGLIOLI RIDUTTORI 
ainsi qu'il est illustré au ta- 
bleau (C01). 
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V 3 V 5.5 V 10 

Casse in ghisa ad alta resistenza 
Campo di variazione 1:5.5 
Campo di variazione con dif- 
ferenziale 
Ingombri contenuti 
Affidabilità 
Lunga durata 
Assenza di manutenzione 
Economicità 

I modelli V 3...V 10 sono di- 
sponibili in varie forme co- 
struttive e possono essere 
abbinati direttamente ai ridut- 
tori della BONFIGLIOLI 
RIDUTTORI come raffigurato 
nella tabella (CO2). 

(CO2) 

High-resistance cast -iron cases 
Speed range 1:5.5 
Variation range defferential w 
Compactness 
Reliability 
Extended life 
Maintenance -free 
Cost effectiveness 

V 3...V 10 models are available 
in different configurations all 
matching with the gear units of 
BONFIGLIOLI RIDUTTORI. See 
chart (CO2). 

Gehäuse aus hochwiderstan- 
dsfähigem Gußeisen 

Verstellbereich 1:5,5 
Bei einer Ausführung mit Dif- 
ferential: Verstellbereich ce 

kleine Abmasse 
hohe Zuverlässigkeit 
lange Lebensdauer 
Wartungsfreiheit 
Wirtschaftlichkeit 

Die Verstellgetriebe der Serie 
V 3...V 10 sind in unterschied- 
lichen Bauformen erhältlich 
und können mit verschiede- 
nen anderen Getriebenserien 
kombiniert werden; siehe 
dazu Tabelle (CO2). 

Carter en fonte A résistance 
élevée 

Plage de variation 1:5.5 
Plage de variation avec dif- 
férentiel cc 

Encombrements limités 
Fiabilité 
Longévité 
Absence d'entretien 
Economie 

Tous les variateurs de la série 
V 3...V 10 peuvent être ac- 
couplés aux réducteurs de 
BONFIGLIOLI RIDUTTORI 
ainsi qu'il est illustré au ta- 
bleau (CO2). 
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19.2 - Forme costruttive 19.2 - Versions 

F 
V 0.25...V 10 
Con flangia integrale 
Flange mount 
Mit Flansch 
Avec bride 

C 
V 0.25...V 10 

19.2 - Bauformen 19.2 - Fanes de construction 

La forma costruttiva C è prevista esclusivamente per il collegamento diretto ai riduttori serie S, C, VF, W. 
Version C is only available for direct connection to gearboxes of the serles S, C, VF and W. 
Die Bauform C ist dabei ausschließlich für den direkten Anschluß an die Getriebe S, C, VF, W vorgesehen. 
La forme de construction C est uniquement prévue pour l'accouplement direct aux réducteurs S, C, VF, W. 

U 
V 0.25...V 2 ( *) V 3...V 10 

Con albero sporgente 
Solid output shaft 

Mit freier Welle im Ausgang 
Avec arbre sortant 

F 
VD 3...VD 10 
Differenziale e flangia 
Differential + mounting flange 
Differential und Flansch 
Différentiel et bride 

U 
VD 0.5...VD 2( *) VD 3...VD 10 

Differenziale e albero sporgente 
Differential + solid output shaft 

Differential und freier Welle 
Différentiel et arbre sortant 

i.( *) La forma costruttiva U, per I 

variatori V.0 25...V 2, deve esse 
re obbligatoriamente completata 
con uno del fissaggi sotto Indi- 
cati (F, P, ecc.). 

(*) For models V 0.25...V.2 the U (*) Die Bauform U, für die Ver- 
version - -. MUST mandatorlly be - _stellgetriebe V 0.25...V 2, mug. 
completed with one of the tit :'verbindlich mit einer von den 
tings listed here under (F, P, etc.) u.g. Befestigungen (F, P, usw) 

ergänzt werden. 

Tipo di fissaggio per versio- Fittings for U version 
ne U 

P 
V 0.25...V 10 
Con piedi riportati 
With bolt -on feet 
Mit Füßen 
Avec adjonction de pieds 

P 
VD 0.5...VD 10 

Esecuzione con differenziale e piedi 
riportati 
With bolt -on feet and differential 
Ausführung mit Differential und Füßen 
Réalisation avec différentiel et 
adjonction de pieds 

.ó 
I I 

ftá 

F (IEC) 
V 0.25...V 10 
Con flangia riportata 
With bolt -on flange 
Mit Flansch 
Avec adjonction d'une bride 

F (IEC) 
VD 0.5...VD 10 

Esecuzione con differenziale e flangia 
riportata 
With bolt-on flange and differential 
Ausführung mit Differential und 
Flansch 
Réalisation avec différentiel et 
adjonction d'une bride 

('*) La frirme constructive U, 
pour les variateurs V 0.25... V2, 
dolt obligatoirement dire com- 
plétée avec un des fixages sous 
indiqués (F, P, etc.). 

Montagemöglichkeit für die Type de fixation pour la for - 
Bauform U me de construction U 

PF (IEC) 
V 0.25...V 2 

Con flangia e piedi riportati 
With bolt -on flange and feet 
Mit Flansch und Füßen 
Avec adjonction d'une bride et de pieds 

PF (IEC) 
VD 0.5...VD 10 

Esecuzione con differenziale, flangia 
e piedi riportati 
With bolton flange, feet and differential 
Ausführung mit Differential und 
Flansch und Füßen 
Réalisation avec différentiel et 
adjonction d'une bride et de pieds 

O J 
i1111=1 

-á 

F NEMA 
V 0.25...V 10 
Con flangia riportata NEMA 
With bolt -on Nema flange 
Mit NEMA Flansch 
Avec adjonction d'une bride NEMA 
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VR_ 

VR_B3B... 

<21 

-- 

VR_B3A... 

F 
VR 0.25...VR 10 

Con flangia 
Flanged 
Mit Flansch 
Avec bride 

P 
VR 0.25...VR 10 

Con piedi 
Footed 
Mit Füßen 
Avec pieds 

U 
VR 0.25...VR 2 

Con cassa universale 
Universal mount 
Mit Universalgehäuse 
Avec carter universel 

F 
VR 0.25...VR 10 

Con flangia 
Flanged 
Mit Flansch 
Avec bride 

P 
VR 0.25...VR 10 

Con piedi 
Footed 
Mit Füßen 
Avec pieds 

U 
VR 0.25...VR 2 

Con cassa universale 
Universal mount 
Mit Universalgehäuse 
Avec carter universel 

VRD_B3B... 

NM 

VRD_B3A... 

F 
VRD 0.5...VRD 10 

Con differenziale e flangia 
Flanged unit with differential 
Mit Differential und Flansch 
Avec différentiel et bride 

P 
VRD 0.5...VRD 10 

Esecuzione con differenziale e piedi 
Footed unit with differential 
Ausfiühnmg mit Differential und Füßen 
Réalisation avec ddférential et pieds 

U 
VRD 0.5...VRD 2 

Con differenziale e cassa universale 
Universal mount with differential 
Mit Differential und Universalgehäuse 
Avec différentiel et carter universel 

F 
VRD 0.5...VRD 10 

Con differenziale e flangia 
Flanged unit with differential 
Mit Differential und Flansch 
Avec différentiel et bride 

P 
VRD 0.5...VRD 10 

Esecuzione con differenziale e piedi 
Footed unit with differential 
Ausführung mit Differential und Füßen 
Réalisation avec différentiel et pieds 

u 
VRD 0.5...VRD 2 

Con differenziale e cassa universale 
Universal mount with differential 
Mit Differential und Universalgehäuse 
Avec différentiel et carter universel 
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19.3 - Designazione 19.3 - Designation 19.3 - Bezeichnung 

V D 0.5 U F71 D14 P71 B3 A 1 PDN SCT 

19.3 - Désignation 

OPZIONI / OPTIONS 
OPTIONEN / OPTIONS 

TIPO DI COMANDO /REMOTE CONTROL TYPE 
VERSTELLEINRICHTUNG / TYPE DE COMMANDE 
A, VG, VA, VAG, SCT (3Æ), TC (1Æ) 

SONDA RILEVATRICE / SPEED SENSOR 
MEßSONDE / SONDE DE DETECTION 
PDN, PDNA, PDP 

POSIZIONE DISPOSITIVO DI COMANDO / SPEED KNOB POSITION 
EINBAULAGE DER VERSTELLEINRICHTUNG / POSITION COMMANDE 
1 (default), 2 (V 3...V 10) 

POSIZIONE PIEDI RIPORTATI / BOLT -ON FEET POSITION 
EINBAULAGE DER FÜßEN / POSITION DE MONTAGE DE PIEDS 
(V 0.25...V 2) 

A B C 
(default) (V 0.25 Q) (V 0.25 Q) 

POSIZIONE DI MONTAGGIO / MOUNTING POSITION 
MOTOR BAUFORM / FORME DE CONSTRUCTION DU MOTEUR 
B3 (default), B6, B7, B8, V5, V6 

4 
40 

26 

CONFIGURAZIONE INGRESSO / INPUT CONFIGURATION 
BEZEICHNUNG DER ANTRIEBSSEITE / DESIGNATION ENTREE 

P (IEC) - predisposizione IEC / Provided with IEC motor adaptor 
vorbereitet für den Anbau eines IEC- Motors l prédisposé IEC 

HS - albero cilindrico / solid input shaft / freier Antriebswelle / arbre rapide sortant 

HSF - albero cilindrico e flangia riportata l solid input shaft and bolt -on flange 

freier Antriebswelle und Flansch / arbre rapide sortant et adjonction de bride 
N (NEMA) - predisposizione motore NEMA / provided with Nema motor adaptor 

vorbereitet für den Anschluß eines NEMA- Motors I prédisposé moteur NEMA 
G (IEC) - flangia IEC maggiorata / provided with IEC extended adaptor 

mit zusätzlicher Baueinheit für IEC -Motore / avec module supplémentaire prédisposé IEC 

DIAMETRO ALBERO LENTO / OUTPUT SHAFT DIAMETRE 
ABTRIEBSWELLE DURCHMESSER / DIAMETRE ARBRE LENT 

D + diametro in mm l diameter in mm I Durchmesser in mm l diamètre en mm (11,14,...) 
IMP albero in pollici / inch series shaft I Nema -Welle / arbre NEMA 

TIPO DI FISSAGGIO (per gruppi tipo U) l OUTPUT CONFIGURATION (only for U version) 
MONTAGEMÖGLICHKEIT (ausschließlich für die Bauform U) / TIPE DE FIXATION (pour forme de costruction U) 

F (IEC) - flangia IEC riportata / bolt -on IEC flange I Flansch IEC / adjonction de bride IEC 

P - piedi riportati l bolt -on feet I Füßen l adjonction de pieds 
PF (IEC) - piedi + flangia IEC riportata / feet and bolt -on IEC flange 

Füßen and Flansch IEC / adjonction de pieds et de bride IEC 
F (NEMA) - flangia NEMA / NEMA flange mounted/ NEMA Flansch / bride Nema 

FORMA COSTRUTTIVA I VERSION / BAUFORM / VERSION 

C F U 

GRANDEZZA VARIATORE / VAR/ATOR SIZE / BAUGRÖSSE / TAILLE VARIATEUR 

0.25, 0.5, 1, 2, 3, 5.5, 10 

DIFFERENZIALE / DIFFERENTIAL / DIFFERENTIAL / DIFFERENTIEL 
D 

VARIATORE / VAR/ATOR TYPE I VERSTELLGETRIEBETYP / TYPE VARIATEUR 
V i' BONFIGLIOLI `v RIDUTTORI 
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MOTORE / MOTOR FRENO / BRAKE 
MOTOR / MOTEUR BREMSE / FREIN 

BN 71A 4 R 230/400-50 IP54 CLF B5I FD 3.5 R SB 220SA 

OPZIONI 
OPTIONS 
OPTIONEN 
OPTIONS 

a 
309 

ALIMENTAZ. FRENO 
BRAKE SUPPLY 326 
BREMSVERSORGUN- 332 
GSSPANNUNG 336 

ALIMENTATION FREIN 

TIPO ALIMENTATORE 
RECTIFIER TYPE 
GLEICHRICHTERTYP 
TYPE ALIMENTATEUR 
NB, NBR, SB, SBR 

LEVA DI SBLOCCO FRENO 
BRAKE HAND RELEASE 
BREMSENTLÜFTUNGSHEBEL 
LEVIER DE DEBLOCAGE FREIN 
R, RM 

COPPIA FRENANTE / BRAKE TORQUE 
BREMSMOMENT / COUPLE FREIN 

a 
333 
337 

TIPO FRENO / BRAKE TYPE 
BREMSENTYP / TYPE DE FREIN 

FD (freno c.c. /d.c. brake I Gleichstrombremse I frein c.c.) 
FA, BA ( freno c.a. /a.c. brake/ Wechselstrombremse 

frein c.a.) 

FORMA COSTRUTTIVA / MOTOR EXECUTION 
BAUFORM / FORME DE CONSTRUCTION 
B5 

CLASSE ISOLAMENTO / INSULATION CLASS 
ISOLATIONSKLASSE / CLASSE ISOLATION 

CL F standard; CL H (option) 

GRADO DI PROTEZIONE / PROTECTION CLASS 
SCHUTZKLASSE / DEGRE DE PROTECTION 
IP55 standard (IP54 autofr. /brake motor/ für Bremsmotoren / motor frein) 

TENSIONE -FREQUENZA / VOLTAGE -FREQUENCY 
SPANNUNG -FREQUENZ / TENSION -FREQUENCE 

FLANGIA E ALBERO RIDOTTI I REDUCED FLANGE AND SHAFT 
VERKLEINERTEM FLANSCH UND VERKLEINERTER WELLE / BRIDE ET ARBRE REDUITS 

NUMERO DI POLI / NUMBER OF POLES/ POLZAHL / N.bre POLES 

2, 4, 6 

GRANDEZZA MOTORE / MOTOR SIZE I MOTORBAUGRÖSSE / TAILLE MOTEUR 

63 - 132 ( motore IEC I IEC motor / IEC motoren /moteur CEI) 

MOTORE / MOTOR TYPE / MOTORTYP / TYPE MOTEUR 

BN = trifase IEC / IEC 3- phase/ IEC -Motor (Dreiphasen) / 3 phasé CEI 

A 

296 

B RñFméu RIDUTTORI 27 
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11.0 - LUBRIFICAZIONE 
RIDUTTORI 

Un sistema misto bagno 
d'olio- sbattimento garantisce di 
regola la lubrificazione dei ridut- 
tori. 
Per alcune posizioni di montag- 
gio, generalmente caratterizza- 
te da uno dei due assi verticali, 
opportune precauzioni vengono 
adottate al fine di garantire una 
adeguata lubrificazione anche 
agli organi più sfavoriti. 

In alcune grandezze di riduttore 
il particolare lubrificante adotta- 
to, cosiddetto "long life" non ri- 
chiede alcuna sostituzione per 
tutto l'arco di vita del riduttore 
stesso il quale pertanto viene 
fornito privo dei tappi di carico, 
scarico e livello. 
Il primo riempimento viene ef- 
fettuato da tutti gli stabilimenti 
Bonfiglioli esclusivamente con 
lubrificanti sintetici di marca 
SHELL. 

Funzionamenti a temperature 
ambiente ta comprese fra -15 °C 
e +50 °C sono in questo caso 
ammessi, tenendo presente che 
l'avviamento a temperature 
estremamente basse dovrà es- 
sere seguito da una fase di ri- 
scaldamento a carico molto ri- 
dotto. Per temperature inferiori a 
-15 °C consigliamo di contattare 
il ns. Servizio Tecnico. 

Riduttori delle taglie superiori 
sono invece fomiti "a secco" e 
sarà pertanto cura dell'utilizzato- 
re riempirli di lubrificante prima 
della messa in opera.A questo 
scopo tali riduttori sono provvisti 
di tappi di carico, scarico e livel- 
lo disposti in funzione della posi- 
zione di montaggio specificata 
in fase di ordinativo (illustrata 
nella specifica sezione di catalo- 
go). 

A garanzia di un funzionamento 
ottimale Bonfiglioli consiglia di 
eseguire il primo ed i successivi 
riempimenti ricorrendo sempre 
alle elevate prestazioni dei lu- 
brificanti SHELL. 

Confezioni da 4 I di Shell Tivela 
Oil SC 320 sono disponibili e 
possono essere ordinate pres- 
so la rete di vendita Bonfiglioli. 

La tabella (B8) che segue costi- 
tuisce il riferimento per la scelta 
della giusta viscosità in rappor- 
to al tipo di riduttore. 

11.0 - GEARBOX 
LUBRICATION 

Lubrication of gear units is usu- 
ally provided through a combi- 
nation of oil immersion and 
oil- splash patterns. 
For some mounting positions, 
typically those featuring a verti- 
cal shaft, provisions are made 
to guarantee lubrication of even 
the least favourably located 
drive components. 

Smallest gear units are filled in 
at the factory with a "long life" 
poliglycol- based lubricant, vir- 
tually maintenance -free and 
thus not requiring oil changes 
all throughout the operating life 
of the gearbox. In such a case 
gear units do not feature oil fill, 
level and drain plugs. 
Original filling is provided by all 
Bonfiglioli assembly facilities 
exclusively with synthetic -base 
SHELL oil. 

Under these conditions opera- 
tion at ambient temperatures to 

in the range of °C to +50 °C 
is allowed, bearing in mind that 
at start-up under extremely low 
temperature progressive load- 
ing may be recommended. 
Should the unit operate at tem- 
peratures well below -15 °C 
please contact Bonfiglioli's 
Technical Service for specific 
directions. 

Larger size units are instead 
supplied dry and it will be the 
customer care to fill them with 
lubricant prior to putting them 
into operation. Consequently 
such units feature oil plugs 
properly located according to 
the particular mounting position 
specified at the ordering stage 
(coding shown in the specific 
catalogue section). 

For a long lasting and trou- 
ble -free operation Bonfiglioli 
recommends that the first fill as 
well as following replacements 
are only made using SHELL lu- 
bricants. 

4 I cans of Shell Tivela Oil SC 
320 are available and can be 
sourced through Bonfiglioli 
Riduttori's sales network. 

For determination of optimal oil 
specs for gear units originally 
supplied dry chart (88) here un- 
der is the reference table for se- 
lection of the appropriate oil vis- 
cosity depending on gearbox 
type. 

11.0 - SCHMIERUNG 
DES GETRIEBES 

Normalerweise sorgt ein kombi- 
niertes System aus Ölbad- öl- 
umlauf für die Gewährleistung 
der Schmierung der Getriebe. 
In einigen Montagepositionen, 
die im Allgemeinen von einer 
der beiden senkrechten Achsen 
gegeben wird, werden, um 
auch an den ungünstig liegen- 
den Organen eine geeignete 
Schmierung zu gewährleisten 
entsprechende Vorsichtsmaß- 
nahmen getroffen. 

Bei einigen Getriebegrößen muß 
das verwendete Schmiermittel, 
das sogenannte "Long -Life" 
-Schmiermittel, während der ge- 
samten Lebensdauer des Getrie- 
bes nicht mehr gewechselt wer- 
den. Aus diesem Grund werden 
sie auch ohne jeglichen Ein - 
füll -sowie Ablaßverschluß und 
ohne Pegelanzeige geliefert. 
Die Füllung erfolgt direkt in den 
Bonfiglioli- Werken, dabei wer- 
den ausschließlich nur syntheti- 
sche Schmiermittel der Marke 
SHELL verwendet. 

In diesem Fall ist der Getriebe- 
einsatz unter Umgebungstem- 
peraturen ta zwischen -15 °C 
und +50 °C zulässig. Hierbei ist 
jedoch zu berücksichtigen, daß 
einem Anlaß bei extrem niedri- 
gen Temperaturen eine Auf - 
wärmphase unter besonders 
geringen Belastungen folgen 
muß. Bei Temperaturen unter 
-15 °C empfehlen wir, sich mit 
unserem Technischen Kunden- 
dienst abzustimmen. 

Die größeren Getriebe werden 
"trocken" geliefert, d.h. der An- 
wender muß vor der Inbetrieb- 
nahme das entsprechende 
Schmiermittel zugeben. 
Zu diesem Zweck sind diese 
Getriebe mit Einfüll- sowie Ab- 
laßschrauben und mit einer Pe- 
gelan- zeige ausgestattet, die 
der, bei der Auftragsgebung an- 
gegebenen Montageposition 
(im entsprechenden Abschnitt 
des Katalogs angegeben) ent- 
sprechend angeordnet sind. 

Um den optimalen Betrieb ge- 
währleisten zu können, emp- 
fiehlt die Bonfiglioli sowohl die 
Erstbefüllung als auch die 
nachfolgenden Füllungen mit 
den stark belastungsfähigen 
Schmiermitteln der SHELL vor- 
zunehmen. 

Die 4- Liter -Behälter des "Shell 
Tivela Oil SC 320" können bei 
den Verkaufsstellen der Bonfi- 
glioli angefordert werden. 

Die nachstehende Tabelle (B8) 
gibt Bezugswerte für die Aus- 
wahl der richtigen Viskositäten 
im Verhältnis zum Getriebetyp. 

11.0 - LUBRIFICATION 
DES REDUCTEURS 

Normalement, un système 
mixte bain d'huile- barbotage 
garantit la lubrification des ré- 
ducteurs. 
Pour certaines positions de 
montage, généralement carac- 
térisées par un des deux axes 
verticaux, des précautions op- 
portunes sont adoptées afin de 
garantir une lubrification adé- 
quate, même des organes les 
plus mal placés. 

Sur certaines tailles de réduc- 
teur, le lubrifiant particulier 
adopté, de type " long life ", ne 
nécessite aucun remplacement 
au cours de la durée de vie du 
réducteur, par conséquent, ce 
dernier est fourni sans bouchon 
de remplissage, de vidange et 
de niveau. 
Le premier remplissage est ef- 
fectué par tous les établisse- 
ments Bonfiglioli, exclusive- 
ment avec des lubrifiants 
synthétiques de marque 
SHELL. 

Dans ce cas, des fonctionne- 
ments à des températures am- 
biantes ta comprises entre 
-15 °C et + 50 °C sont admis, 
sans oublier cependant qu'un 
démarrage à des températures 
extrêmement faibles doit être 
suivi d'une phase de réchauffe- 
ment à charge très réduite. En 
cas de températures inférieures 
a -15 °C, il est conseillé de 
contacter notre service tech- 
nique. 

Au contraire, les réducteurs de 
tailles supérieures sont fournis 
" a sec ", par conséquent, 
l'utilisateur doit se charger de 
les remplir avec du lubrifiant 
avant leur mise en service. 
Dans ce but, ces réducteurs 
sont équipés de bouchon de 
remplissage, de vidange et de 
contröle du niveau situés en 
fonction de la position de mon- 
tage spécifiée au moment de la 
commande (voir chapitre spéci- 
fique dans le catalogue). 

Afin de garantir un fonctionne- 
ment optimal, nous vous 
conseillons d'effectuer le pre- 
mier remplissage, ainsi que les 
suivants, en utilisant toujours 
des lubrifiants SHELL, dont les 
performances sont élevées. 

Des bidons de 41 de Shell Tive- 
la Oil SC 320 sont disponibles 
et peuvent être commandés 
dans les points du réseau de 
vente Bonfiglioli. 

Le tableau (88) suivant constitue 
une référence concernant le choix 
de la viscosité correcte en fonction 
du type de réducteur. 

BONFIGUOLI 
ß DU' LI TTORI 
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(B8) 

Lubrificante di fornitura originale Bonfiglioli Riduttori / Original Bonfiglioli's lubricant supply 
Schmiermittel der Orginalfüllung - Bonfiglioli Riduttori/ Lubrifiants de fourniture originale Bonfiglioli Riduttori 

Riduttori ad ingranaggi elicoidali l Helical and bevel helical gear unit 
Stimradgetriebe und Kegelradgetriebe / Réducteurs à engrenages hélicoïdaux SHELL Tivela Oil SC 320 

Riduttori a vite senza fine / Worm gear units 
Schneckengetriebe / Réducteurs à vis sans fin SHELL Tivela Oil SC 320 

Riduttori a vite s/fine con limitatore di coppia / Worm gear units c/w torque limiter 
Schneckengetriebe mit Drehmomentenbegrenzer / Réducteurs à vis sans fin avec limiteur de couple SHELL Tivela Oil SD 460 

Variatori di velocità / Speed variators 
Verstellgetriebemotoren /Motovariateurs 

SHELL Donax TX (V 0.25...V 0.5) 
SHELL Donax TA (V 1...V 10) 

Qualora il lubrificante sintetico, 
preferibile per le superiori pre- 
stazioni, non sia disponibile lo- 
calmente è consentito, solo 
per I riduttorl ad ingranaggi 
elicoidali e non per i riduttori 
a vite senza fine, l'uso di lubri- 
ficante a base minerale. In que- 
sto caso suggeriamo l'uso di 
SHELL Omala 220. 

Bonfiglioli infine raccomanda 
che, qualora il lubrificante ven- 
ga scelto al di fuori del tipo 
SHELL consigliato, questo sia 
di composizione equivalente in 
merito alla natura sintetica e 
alla viscosità, inoltre sia dotato 
degli opportuni additivi con fun- 
zione antischiuma. 

12.0 - MANUTENZIONE 

I riduttori e variatori forniti con 
lubrificazione permanente non 
necessitano di alcuna manuten- 
zione. 
Per gli altri si consiglia di effet- 
tuare una prima sostituzione del 
lubrificante dopo circa 300 ore 
di funzionamento provvedendo 
ad un accurato lavaggio interno 
del gruppo con adeguati deter- 
genti. 
Evitare di miscelare olii a base 
minerale con olii sintetici. 
Controllare periodicamente il li- 
vello del lubrificante effettuando 
la sostituzione indicativamente 
agli intervalli riportati nella ta- 
bella (B9). 

(B9) 

Should the synthetic lubricant 
option, preferred perfor- 
mancewise, not be available lo- 
cally it is allowed, for helical 
and bevel helical units only, 
not for worm units, the use of a 
mineral -base oil. In this case 
SHELL Omala 220 must be 
considered as the preferred op- 
tion. 

Bonfiglioli finally recommends 
that should the oil type be se- 
lected outside the recom- 
mended SHELL range the 
same is at least of equivalent 
composition as to the synthetic 
base and viscosity index be- 
sides including the appropriate 
anti -foam additives. 

12.0 - MAINTENANCE 

Life lubricated gearboxes do not 
require any maintenance. 
For other types of gearboxes, 
the first oil change must take 
place after about 300 hours of 
operation, carefully flushing the 
internal parts of the unit using 
suitable detergents. 
Do not mix mineral oils with 
synthetic oils. 
Check oil level regularly and 
change oil at the intervals 
shown in the table (B9). 

Sollte das bei höheren Lei- 
stungsausbringungen empfoh- 
lene synthetische Schmiermittel 
vor Ort nicht verfügbar sein, 
kann, nur für die Stirnradge- 
triebe, Kegelradgetriebe und 
auf keinen Fall für die Schne- 
ckengetriebe, auch ein 
Schmiermittel auf Mineralbasis 
verwendet werden. In diesem 
Fall empfehlen wir den Einsatz 
von SHELL Omala 220. 

Die Bonfiglioli weist letztendlich 
darauf hin, daß falls man ein von 
den empfohlenen SHELL -Typen 
abweichendes Schmiermittel 
wählen sollte, daß dieses in be- 
zug auf seine synthetische Her- 
kunft und Viskosität gleichwertig 
zusammengesetzt und darüber 
hinaus über geeignete Schaum - 
schutzstoffe verfügen sollte. 

12.0 - WARTUNG 

Die mit Dauerschmierung gelie- 
ferten Getriebe bedürfen keiner 
Wartung. 
Bei den übrigen Getrieben wird 
ein erster Ölwechsel nach ca. 
300 Betriebsstunden empfoh- 
len, wobei das Innere der Grup- 
pe sorgfältig mit einem geeigne- 
ten Reinigungsmittel zu 
waschen ist. 
Mineralöle nicht mit Syntheseö- 
len mischen. 
Den Ölstand regelmäßig kon- 
trollieren. Die Ölwechsel in den 
in der Tabelle (B9) angegebe- 
nen Fristen durchführen. 

Si le lubrifiant synthétique, pré- 
férable pour ses performances 
supérieures, n'est pas dispo- 
nible sur place, il est possible 
uniquement en ce que 
concerne les réducteurs à en- 
grenages hélicoïdaux et non 
les réducteurs à vis sans tin, 
d'utiliser un lubrifiant à base mi- 
nérale. Dans ce cas, nous 
conseillons d'utiliser SHELL 
Omala 220. 

Enfin, en cas de choix autre 
que le type SHELL conseillé, 
nous vous recommandons de 
choisir un lubrifiant équivalent, 
tant du point de vue de la na- 
ture synthétique que de la vis- 
cosité, de plus, sa composition 
doit comprendre des additifs 
anti- mousse appropriés. 

12.0 - ENTRETIEN 

Les réducteurs fournis avec lu- 
brification permanente n'ont be- 
soin d'aucun entretien. 
Pour les autres, nous conseil- 
lons d'effectuer une première 
vidange du lubrifiant après les 
300 premières heures de fon- 
ctionnement en réalisant un la- 
vage soigné à l'intérieur du gro- 
upe avec des produits 
détergents appropriés. 
Eviter de mélanger les huiles à 
base minérale avec des huiles 
synthétiques. 
Contrôler périodiquement le ni- 
veau du lubrifiant en effectuant 
les vidanges conformément aux 
intervalles indiqués dans le ta- 
bleau (B9). 

Temperatura olio / Oil temperature 
Öltemperatur / Température huile 

Intervallo di lubrificazione / Oil change interval 
Schmierfrist / Intervalle de lubrification 

IN 
L'C) olio minerale / mineral oil olio sintetico / synthetic oil 

Mineralöl / huile minérale Syntheseöl / huile synthétique 

< 65 8000 25000 

65 - 80 4000 15000 

80 - 95 2000 12500 

ARAI BONRGLIOU VJ RIDUTTORI 13 
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19.6 - Lubrificazione 
variatori 

La lubrificazione dei variatori V 
e VD avviene per sbattimento 
dell'olio. Prima della messa in 
funzione dei variatori accertarsi 
della presenza di olio al loro in- 
temo assicurandosi che esso 
compaia nella spia di livello. I 

variatori /motovariatori, se non 
diversamente specificato in 
fase di ordine, vengono forniti 
con il quantitativo di olio per la 
specifica posizione di montag- 
gio come indicato nelle tabelle 
(CO5) e (C06). 

Si consiglia di specificare 
sempre in fase di ordine la 
posizione di montaggio desi- 
derata. 

VD 

Tutti i variatori con differenziale 
VD completi di motore vengo- 
no forniti con carico di olio. 
Tutti i variatori con differenziale 
VD in configurazione P... (IEC), 
vengono forniti privi di olio. 
In questo caso l'utente dovrà 
provvedere al riempimento im- 
mettendo le quantità di olio in- 
dicate nelle tabelle (C05 -006) e 
dovrà utilizzare motori elettrici 
con l'anello di tenuta lato albero 
e la flangia di accoppiamento al 
variatore a tenuta di olio. 

Benché I varlatori siano abbi - 
nabili a qualsiasi motore nor- 
malizzato IEC, BONFIGLIOLI 
raccomanda che siano utiliz- 
zati solo motori originali, 
provvisti di anelli di tenuta 
per l'olio. 

I variatori V 0.25 e V 0.5 vengo- 
no forniti completi di olio lubrifi- 
cante "long life" sintetico Shell 
Donax TX. 
Eventuali sostituzioni o rabboc- 
chi dovranno essere effettuati 
utilizzando Io stesso tipo di pro- 
dotto. 

19.6 - Lubrication 
of variators 

Variators V and VD are 
splash -lubricated. Before putting 
the variator into operation make 
sure them is oil inside up to the 
sight glass level. Unless other- 
wise specified in the order, the 
variators are filled with an oil 
quantity suitable for 83 mounting 
position. 

To avoid further manipulation 
it is strongly recommended 
that the actual mounting po- 
sition Is specified In the or- 
dering code. 

VD 

Motorized VD variators featur- 
ing the differential unit are fac- 
tory filled with oil unlike VD 
variators with the IEC motor 
adapter (P...) which are sup- 
plied dry and must be filled with 
oil prior to be put into operation. 

Proper oil quantity is shown in 
table (C05 -006) and relates to 
actual mounting position. 

Although speed variators can 
match any IEC motors, 
BONFIGLIOLI recommends 
the use of genuine motors 
only, complete with shaft oil 
seals. 

Variator units V 0.25 and V 0.5 
are factory filled with "long life" 
synthetic oil Shell Donax TX. 
Use same oil when topping up 
or refilling. 

19.6 - Schmierung der 
Verstellgetriebe 

Die Schmierung der Verstellge- 
triebe V und VD erfolgt durch 
Tauchschmierung im Ölbad. Vor 
der Inbetriebnahme der Verstell - 
getriebe muß geprüft werden, ob 
sie bis zur Ölstandskontrolle mit 
Öl gefüllt sind. 
Falls im Auftrag nicht anderwei- 
tig angegeben, werden die Ver- 
stellgetriebe mit der für die Ein- 
baulage B3 vorgeschriebenen 
Ölmenge geliefert. 

Es wird in jedem Fall geraten, 
bei der Bestellung Immer die 
gewünschte Einbaulage anzu- 
geben. 

VD 

Alle Verstellgetriebe mit Diffe- 
rential VD und Motor, sind bei 
Lieferung mit Öl gefüllt. 
Alle Verstellgetriebe mit Differen- 
tial V-O für den Anbau eines 
IEC -Motors werden ohne öl ge- 
liefert. 
Wenn der Kunde die Getrieb 
selbst mit Öl füllt, müssen die in 
Tabelle (C05 -006) angegebe- 
nen Olmengen verwenden wer- 
den. Die zu verwendenden Mo- 
toren müssen einen Dichtring 
auf der Seite der Welle haben 
und der Flansch zur Kopplung 
an das Verstellgetriebe muß öl- 
dicht sein. 

Es wird empfohlen, die Ver- 
stellgetriebe mit Differential 
mit öldichten BONFIGUOU RI- 
DUTTORI Motoren zu kaufen. 

Die Verstellgetriebe V 0.25 und V 
0.5 werden mit Schmieröl Shell 
Donax TX geliefert. 
Eventuelle Olwechsel oder Nach- 
füllungen müssen unter Anwen- 
dung des gleichen Produkttyps 
erfolgen. 

19.6 - Lubrification 
variateurs 

La lubrification des variateurs V 
et VD s'effectue par barbota- 
ge de l'huile. Avant la mise en 
service des variateurs/motova- 
dateurs, vérifier la présence 
d'huile à l'intérieur en contrô- 
lant que celle -ci apparaisse 
dans le témoin de niveau. 
Les variateurs/motovariateurs, 
sauf spécification contraire au 
moment de la commande, sont 
fournis avec une quantité 
d'huile relative à la position de 
montage 83. 

Dans tous les cas, il est 
conseillé de toujours spéci- 
fier la position de montage 
désirée au moment de la 
commande. 

VD 

Tous les variateurs avec diffé- 
rentiel VD avec moteur sont four- 
nis avec le plein d'huile. 
Tous les variateurs avec diffé- 
rentiel VD en configuration P... 
(IEC) sont fournis sans huile. 
Dans ce cas, l'utilisateur doit ef- 
fectuer le remplissage en ver- 
sant la quantité d'huile indiquée 
dans le tableau (C05 -006) et 
doit utiliser des moteurs électri- 
ques avec bague d'étanchéité 
côté arbre et bride d'accouple- 
ment au variateur étanche à 

l'huile. 

Dans tous les cas, il est 
conseillé d'acquérir des va- 
riateurs avec différentiel avec 
moteurs avec étanchéité à 
l'huile BONFIGLIOLI RIDUT- 
TORI. 

Les variateurs V 0.25 et V 0.5 sont 
foumis avec de l'huile lubrifiante 
"long life" Shell Donax TX. 
Utiliser le même type d'huile 
pour les éventuels vidanges ou 
remplissages. 

Shell Donax TX ( Caratteristiche indicative I indicative features I Anhaltswerte / Caractéristiques indicatives) 

Massa volumica / density / Volumenmasse / Masse volumique ISO 3675 kg /dm3 0.852 

Viscosità cinematica a 40 °C/ kinematic viscosity at 40 °C / Kinematische Viskosität bei 40 °C 
Viscosité cinématique à 40 °C 

ISO 3104 cSt 34 

Viscosità cinematica a 100 °C / kinematic viscosity at 100 °C / Kinematische Viskosität bei 100 °C 
Viscosité cinématique à 100 °C 

ISO 3104 cSt 7.4 

Indice di viscosità / viscosity index I Viskositätsindex / Indice de viscosité ISO 2909 - 196 

Punto di infiammabilità / flash point I Entflammpunkt / Point d'inflammabilité ISO 2592 °C 198 

Punto di scorrimento / pour point / Stockpunkt / Point de glissement ISO 3016 °C -48 
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I variatori V 1...V 10 vengono for- 
niti completi di olio lubrificante 
minerale Shell Donax TA. 
Eventuali sostituzioni o rabbocchi 
potranno essere effettuati utiliz- 
zando lubrificanti compatibili. 

Variator units V 1 through V 10 
are factory filled with mineral oil 
Shell Donax TA . 

Use same type of oil when top- 
ping up or refilling. 

Die Verstellgetriebe V 1...V 10 
werden mit dem Schmieröl Shell 
Donax TA geliefert. 
Ein eventueller Wechsel oder 
ein etwaiges Auffüllen sollte un- 
ter Verwendung der Schmier- 
mittel erfolgen. 

Les variateurs V 1...V 10 sont fo- 
urnis avec de l'huile lubrifiante 
Shell Donax TA. 
Utiliser le même type d'huiles 
pour les éventuels vidanges ou 
remplissages. 

Shell Donax TA ( Caratteristiche indicative l indicative features I Anhaltswerte / Caractéristiques indicatives) 

Massa volumica / density I Volumenmasse / Masse volumique ISO 3675 kg /dm3 0.873 

Viscosità cinematica a 40 °C/ kinematic viscosity at 40 °C I Kinematische Viskosität bei 40 °C 
Viscosité cinématique à 40 °C 

ISO 3104 cSt 37.3 

Viscosità cinematica a 100 °C / kinematic viscosity at 100 °C / Kinematische Viskosität bei 100 °C 
Viscosité cinématique a 100 °C 

ISO 3104 cSt 7.0 

Indice di viscosità / viscosity index / Viskositätsindex / Indice de viscosité ISO 2909 - 151 

Punto di infiammabilità / flash point I Entflammpunkt / Point d'inflammabilité ISO 2592 °C 196 

Punto di scorrimento / pour point / Stockpunkt / Point de glissement ISO 3016 °C -42 

Riduzione R lubrificata "a vita" 
con grasso Shell TVX Compo- 
und B. 

Tutti i variatori sono forniti con 
carica di lubrificante, ad ecce- 
zione dei tipi VD_P(IEC). 

Il tappo di sfiato, fornito a corre- 
do, va posizionato come indica- 
to nelle tabelle (C05 - C06). 

Helical reduction R is grease 
tubed "for life" with Shell TVX 
Compound B. 

All speed variators are factory 
filled with lubricant, with the 
only exception of units type 
VD_P(IEC). 
The breather plug, supplied 
along with every unit, shall be 
located as per the schemes 
(C05) and (C06). 

Die Vorstufe R ist mit Fett Typ 
Shell TVX Compound B ge- 
füllt. 
Alle Verstellgetriebe sind ab 
Werk mit ÖI gefüllt, außer dem 
Typ VD_P(IEC). 

Der Entlüftungsstopfen, der je- 
dem Getriebe beiligt, muss ent- 
sprechend der obige Skizze 
montiert werden. 

LNon mescolare olii di /j Do not mix synthetic oil /. Auf keinen Fall darf syn- 
natura diversa. , with mineral oil. ( thetisches ÖI mit minerali- 

schem gemischt werden ! 

Réduction R avec lubrification 
permanente au moyen de graisse 
Shell TVX Compound B. 

Tous les variateurs sont fournis 
avec le lubrifiant, à l'exception 
des les models VD_P (IEC). 

Le bouchon d'évent, fourni 
avec chaque variateur, doit être 
positionné comme indiqué dans 
les schémas (C05 - C06). 

/. Ne pas mélanger huiles 
de nature différente. 
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Posizioni di montaggio 

(C05) 

B3 

B6 

B7 

B8 

V6 

Mounting positions Einbaulagen 

V0.25-Vß.5 
V 0.25 F 
V 0.5 F 

0.14 
0.18 

V0.25U IVR0.25_ 0.12 ® 
V 0.5 U_7 VR 0.5_ 0.15 [I] 

VD 0.5 U_ / VRD 0.5 0.30 

Oil Donax TX (for life) 

V 0.25 F 
V 0.5 F 

0.14 
0.18 

V0.25U I VR 0.25 0.12 ® 
V 0.5 U_7 VR 0.5_ 0.15 [l] 

VD 0.5 U_ I VRD 0.5 0.30 

Oil Donax TX (for life) 

V 0.25 F 0.14 
V 0.5 F 0.18 

V 0.25 U / VR 0.25 0.12 -'`+vJ 

V 0.5 U_7 VR 0.5_ 0.15 [I] 

VD 0.5 U_ / VRD 0.5 0.30 

Oil Donax TX (for life) 

V 0.25 F 
V 0.5 F 

0.14 
0.18 

V 0.25 U/ VR 0.25 0.12 00 

[I] V0.5U 7VR0.5_ 0.15 

VD 0.5 U_ / VRD 0.5 0.30 

Oil Donax TX (for life) 

V 0.25 F 0.28 
V 0.5 F 0.30 rn 
V 0.25 U / VR 0.25 0.22 l 

1 [II] 

V 0.5 U_7 VR 0.5_ 0.27 

Oil Donax TX (for life) 

VD 0.5 U_ / VRD 0.5 0.70 

Oil Donax TX (for life) [I] 

V 0.25 F 0.14 
V 0.5 F 0.18 (t 
V 0.25 U /VR0.25_ 0.12 [I] 
V 0.5 U_7 VR 0.5_ 0.15 

Oil Donax TX (for life) 

VD 0.5 U_ / VRD 0.5 0.40 oi 

Oil Donax TX (for life) [I] 

Positions de montage 

111-V2 
V 1 F 
V 2 F 

0.30 
0.40 

V1U_/VR1 
V 2 U_ / VR 2_ 

0.25 
0.32 

,a 

[I] 

VD 1 U / VRD 1 

VD 2 11 / VRD 2 
0.35 
0.46 

Oil Donax TA (2000 -3000 hrs.) 

V 1 F 
V 2 F 

0.30 
0.40 

V1U_/VR1 
V 2 U_ / VR 2_ 

0.25 
0.32 

,a 

[I] 

VD 1 U / VRD 1 

VD 2 11 / VRD 2 
0.35 
0.46 

Oil Donax TA (2000 -3000 hrs. 

V 1 F 
V 2 F 

0.30 
0.40 

V 1 U I VR 1 0.25 n 
V 2 U_ / VR 2_ 0.32 [I] 

VD 1 U I VRD 1 0.35 
VD211 IVRD2 0.46 

Oil Donax TA (2000 -3000 hrs.) 

V 1 F 
V 2 F 

0.30 
0.40 

V1 /VR1 0.25 n 
V 2 U_ / VR 2_ 0.32 [I] 

VD 1 U I VRD 1 0.35 
VD2Ú /VRD2 0.46 

Oil Donax TA (2000 -3000 hrs.) 

V 1 F 
V 2 F 

0.58 
0.78 

V1 /VR 1_ 
V2lJ IVR2 

0.40 
0.54 

[I] 

Oil Donax TA (2000 -3000 hrs.) 

VD 1 U I VRD 1 1.00 ® 
VD 2 U_ I VRD 2 1.5 [I] 

Oil Donax TA (2000 -3000 hrs.) 

V 1 F 
V2F 

0.30 
0.40 ® 

[I] V1 U /VR 1 

V2U_/VR2_ 
0.25 
0.32 

Oil Donax TA (2000 -3000 hrs.) 

VD 1 U I VRD 1 0.50 ® VD2U_IVRD2 0.70 [I] 

Oil Donax TA (2000 -3000 hrs.) 

io!AT:appo 
di sfiato 

reather plug 
Tappo di canco 
Filler plug 

Tappo di scarico 
Drain plug 

`YiP 

Tappo di livello 
Level plug 

Raccordo 
orientabile 

Entlüftungsstopfen Einfüllstopfen Ablassstopfen Ölstandsstopfen 90° elbow 
Bouchon d'évent Bouchon de Bouchon de Bouchon de 90° Winkel 

remplissage vidange niveau Raccord coudé 

40 
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Posizioni di montaggio 

(C06) 

Mounting positions Einbaulagen Positions de montage 

- \_ ;1/5:5 , R : N V 10 >v..fi,, tw. 

ill-) 
ennwatl 

I 

F 

r o ° , 
: e ,, ,', a U' :x 

V3F-V5.5F_ 0.70 

n 
]l] 

All, 
í'ar, 2,,h 

r 
V10F 
V10U_IVR10 18 

® 
[I] 

V3 U / VR 3 
V5.5L/VR5.5 1.0 , _g I 

h 

° °. 
O: 

VD 10F 
VD10U_IVRDIOU_ 2.0 VD 3 F 

VD 5.5T 1.3 ` 1If Oil Donax TA (2000-3000 hrs. VD 3U U I VRD 3 U 
VD S.SU I VRD 5.$U_ 1 6 

Oil Donax TA (2000-3000 hrs.) 

ii V3F-V5.5F_ 0.90 

® 
Ill 

. 
° !/1.8 .e...: 

oia 

Co F ..... J '1 ; 

V10F 

- !':i 0 
VD10F 

U 10 U 
2.0 VD3F 

VD 5.5 1.3 ä Oil Donax TA (2000-3000 hrs. - ' - `71 ` VD 5.50 / V D 5.$U_ 1.6 

Oil Donax TA (2000-3000 hrs. 

ti 
IPA 

J 
. 
Hr o ` `, 
= '.¡',,.:'1-' 

'ti 
.,iiu_ 

J 
V3F-V5.5F_ 0.90 

® 
[I] 

L 
%i o - t, 

V10F 
V10U /VR - 

18 
u 

I11 

V 3 U /VR3 
V5.50/VR5.5 1.0 

J 
O / 0. 
9L 

VD10F 
VD 10 U_ / VRD 10 U_ 2.0 VD3F 

VD 5.5T 1.3 :i ° ." 
w u- 

F 

! . !* Oil Donax TA (2000-3000 hrs. VD 3 U I VRD 3 U 
VD 5.50 / VRD 5-511_ 1.6 

Oil Donax TA (2000-3000 hrs. 

ti 
J 

krr V3F-V5.5F_ 1.0 
' w'.II 

¡, 
21 J / V1.3 .0/V5.5 :::;1b0 

VD 10 U_ / VRD 10 U_ 
[I] 

D3F 
1.6 [I] ° 

l I IÌ :wi 
.-- 

VD 5.5 
d I Br r Oil Donax TA (2000-3000 hrs. VD 3 U / VRD 3 U 

VD 5.5T1 / VRD 5.611_ 1.9 

Oil Donax TA (2000-3000 hrs. 

yÿF 'ï V3F-V5.5F_ 2.1 ,, Ü 
I 

[ ] 

' äi V10F 
V10U_/VR10 3.2 n 

Ill ,liliiié, 
,.- 

a11 V 3 U IVR3 
V 5.50 I VR 5.5 2.0 

[IIII f' 
_ .Ì III 

l II ` Illlt .. 
Oil Donax TA (2000-3000 hrs. -- 

='-h1i F i= mm' e u_ 

I 
Oil Donax TA (2000-3000 hrs.) 

q 

.; ., ti -,' ,, FJ u_ I ÌI HI 

Ì Ì ,Ì 

1 ' 
'1 ° ;;;¡ 11' IIIII I'`. 

VD3F 
VD 5.5 4.5 

o 
VD10F 
VD 10 U_ / VRD 10 8.5 

,i 
[I] .... IÌÌI Minn S1 VD 3 U / VRD 3 U 

VD 5.50 / VRD 5.5U - 4.8 [ ] := Oil Donax TA (2000-3000 hrs. "f-1 r tit i,iltln mm 

N 
II 

Oil Donax TA (2000-3000 hrs. 

ïj`'iìd óF oia ` V3F-V5.5F_ 1.0 ® V10F 
V 10 U_ / VR 10 2 8 

oil 
[I] 

u- n Ip r V 3 U / VR 3 
V5.50/VR5.5 1.3 [I] 'r r !1 ` 

;'l 
III et II 

11III III 

r 
äm 

I III, Oil Donax TA (2000-3000 hrs. 

I ÌI 

I " E'lllll 
If`:,:I:I' li , F Oil Donax TA (2000-3000 hrs. 

L 
á 

L, 
VD 3 F nlili r 
VD 5.5T 2.8 iqm r ,i VD 10 F 

7.0 
o¡ 

111Ì1Ì1Ì11111 

VD10U_IVRD10 
1111111ÌI11 4 VD 3U /VRD3U 

1111 !Í IinCI ! }l VD 5.50 / VRD 5.5U_ 30 [I] 
"; ". 1911II 

I 

Ilf 

I II!' 

% 
Oil Donax TA (2000-3000 hrs. , 

F 
Oil Donax TA (2000-3000 hrs. 
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SIEMENS - BPF 2000 BSX L 

APPENDIX C 

INSTRUMENT CUT SHEETS 

E -stop Lifeline LRS 4 
ref. dwg. 60306563c item 9 

Limit switch for belt overtravel OMRON 
model D4B1181 
ref. dwg. 60305626a item 8 

Pressure switch TELEMECANIQUE 
model XML A010 A2S11 1/4" BSP 
ref. dwg. 60219618b item 25 
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Lifeline 4 
Installation Instructions 
I nstal lationsan leitung 
Notice d'installation 
Istruzioni per l'installazione 
Instrucciones de instalación 

ri 

en Allen- Bradley 

Guard marte 
Org. No: 14Cd5 Issue 1 

www.ejaltd.com - www.ab.com/safety Made by EJA Ltd. Wigan. UK 

nstallatlon must be in accordance 
vith the following steps and stated 
>pecificatlons and should be carried 
xit by suitably competent personnel. 
kdherence to the recommended 
naintenance Instructions forms part of 
he warranty. 

NARNING: Do not defeat, tamper, 
emove or bypass this unit. Severe 
njury to personnel could result. 

Bel der Installation müssen die im 
Folgenden beschriebenen 
Anweisungen und angegebenen 
Spezifikationen eingehalten werden. 
Zudem darf die Installation nur von 
entsprechend qualifizierten 
Mitarbeitern ausgeführt werden. 
Werden die empfohlenen 
Wartungsanweisungen nicht 
eingehalten, entfällt die 
Gewährleistung. 

WARNUNG: Nehmen Sie niemals 
Eingriffe am Gerät vor, und zerlegen, 
entfernen oder überbrücken Sie das 
Gerät nicht. Andernfalls können 
schwere Körperverletzungen die Folge 
sein. 

L'installation doit être effectuée par un 
personnel qualifié conformément aux 
étapes et aux spécifications suivantes. 
Le respect des Instructions de 
maintenance recommandée est l'une 
des conditions de la garantie. 

AVERTISSEMENT: ne pas entraver le 
fonctionnement de cet interrupteur, ne 
pas le modifier, le retirer ni le 
contourner au risque de s'exposer à 

de graves blessures. 

q=mmah) 

81 (3.19)min. 
94.5 (3.72)max 

Lifeline 4 

Le operazioni di Installazione devono 
essere eseguite da personale 
competente conformemente alle fasi 
qui di seguito illustrate nonché alle 
specifiche stabilite. 
Il rispetto delle istruzioni di 
manutenzione raccomandate 
costituisce parte della garanzia. 

ATTENZIONE: non forzare, 
manomettere, rimuovere o bypassare 
questa unité. Pericolo di gravi lesioni 
alle persone. 

La instalación debe realizarse según 
los pasos siguientes y las 
especificaciones establecidas, y debe 
ser realizada por personal 
debidamente capacitado. 
El cumplimiento de las Instrucciones 
de mantenimiento recomendadas 
forma parte de la garantia. 

ADVERTENCIA: No cambie ni 
manipule indebidamente, ni desmonte 
u omite esta unidad. Esto podría 
causar lesiones personales graves. 

o=mm(in) 

ci 

101 (3.98)mln. 
114.5 (4.51)max 

3.5 (0.14) I 

115 (4.53) 

Lifeline 4 Extended Span 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 2 - Section 11 - OM Manual

Q-Pulse Id TMS1350 Active 29/07/2015 Page 285 of 781



4 x M5 

5.0 Nm 
(44.25 Ibin) 

Lifeline 4 Extended Length = 5125m 

2.0 Nm 
(17.7 Ibin) 

34 33 

22 21 

12 11 

Lifeline 4 

44 43 

34 33 

22 21 

12-1---"--+11 

Lifeline 4 

44 43 

32 31 

22 21 

12 11 

Lifeline 4 

42 41 

32 31 

22 21 

12 11 

Lifeline 4 

4I-----0 
43 

33 

22 
i! 

21 

12 11 

Lifeline 4 OD 

44 43 

32 31 

Lifeline 4 00 Lifeline 4 OD 

22 ^ 21 

12 11 

24 23 

12-11 

Blue / Brown = 11/12 
Blau / Braun 
Bleu / Marron 
Blu I Marrone 
Azul / Marrón 

Black / Black = 23/24..21/22 
Schwarz / Schwarz 
Noir I Noir 
Nero / Nero 
Negro / Negro 

EX Lifeline 4 

COMMON 
N.C. 
N.O. 

Pneumatic Lifeline 4 

11/120 
3 

21/22 
33/34 

9 11.513.5 
0 

11/12 
21/22 
31/32 
43/44 

3 6 9 10.513.5 

.`1 = 
5os,dM=MMME z.2:-M1MMI,., = 

0 
11/12 
21/22 
31/32 
43/44 

3 6 9 10.5 13.5 0 
11/12 
21/22 
31/32 
41/42 

3 6 9 10.5 13.5 

= 

% ;a 
l' 

. 

1,... 

, 

I 

. 

q_ 4,. 

- 

. 

o 

,--,- . I Ile:_ 

. 

- 

_ 

a 
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:vm y VI/11M 

'teck the cored operation of the 
switching circuit Also check for signs 
0 abuse or tampering. Inspect the 
mite,' casing for damage. Of 
)articular importance is damage which 
laUSI of sealing at the lid or 
ron 

at le 6 months 
solate power! Remove the lid. 
nspect all terminals for tightness. 
dean out any accumulation of fine dirt 
Ac. Check for any sign of wear or 
Lamage, e.g. cam assembly wear, 
ontact oxidisation and replace if 
tpparent Replace covers & tighten 
crews to specified settings. Reinstate 
he power & check for correct 
iperation. Re -apply tamper evident 
'amish or similar compound to fixings. 

tepair 
f there is any malfunction or damage, 
o attempts at repair should be made. 
lie unit should be replaced before 
nachine operation is allowed. 
)O NOT DISMANTLE THE UNIT. 

nformation In regard to Ut.308 
Vhen used in elevated ambiants, 
emperature rating of field wiring shall 
lot be less than amblent 
Rectrice' spec of rating code: 
\600 
.urrent, Max: 
20V AC -make 60A, break 6A 
:40V A make 30A, break 3A 
4ax. e 7200, break 720 
lee uctors only. Use 
oly nduit only. Use one 
enduit entrance for field connections. 

o 

'E 
rclaratton of Conformity 
liss to declare that the products 
own on this document conforms 
th the Essential Health and Safety 
equ!rements ( EHSR's) of the 
iropean Machinery Directive 

relevant requirements 
ge Directive the 

3/2 amended by 
/68/EEC). These products also 
nform to EN 60947-5-1, EN 1088, 

1 292, EN 60204 -1 and have Third 
fry Approval. 

.r a comprehensive certificate 
!lase visit: www.ab.com /safety 

eaw rwulo 
Auf ordnungsgemäße Funktion des 
Schaltkreises kontrollieren. Außerdem 
auf Anzeichen von Missbrauch oder 
Manipulation untersuchen. Das 
Schaltergehäuse auf Beschädigung 
kontrollieren. Dabei ist besonders auf 
Beschädigungen zu achten, die 
Undichtigkeit am Deckel oder 
Kabeirohreingang verursachen 
könnten. 
Mindestens alle 6 Monate 
Alle Stromversorgungen trennen! Den 
Deckel abnehmen. Alle Klemmen auf 
Festigkeit kontrollieren. Etwaige 
Ansammlungen feiner 
Schmutzteilchen etc. entfernen. Auf 
Anzeichen von Verschleiß und 
Beschädigungen untersuchen, z.B. 
NockenbaugruppenverschleiB oder 
Kontaktoxidation. und ersetzen, wenn 
diese aufgetreten sind. Deckel wieder 
anbringen & Schrauben auf die 
vorgegebenen Werte anziehen. Strom 
wieder anschließen & auf 
ordnungsgemäßen Betrieb 
kontrollieren. Manipulation - 
anzeigenden Lack oder ein ähnliches 
Mittel neu auf die Befestigungsteile 
auftragen. 

Reparatur 
Bei Fehlfunktion oder Beschädigung 
dürfen keine Reparaturversuche 
unternommen werden. Die Einheit 
muss ersetzt werden, bevor weiterer 
Betrieb der Maschine zugelassen 
wird. 

DIE EINHEIT DARF NICHT 
AUSEINANDERGEBAUT WERDEN. 

Information betreffs UL508 

Bel Einsatz in höheren 
Umgebungstemperaturen darf die 
Nenntemperatur für die 
Feldverdrahtung nicht niedriger sein 
ans die Umgebungstemperatur. 
Elektrische Spezifikation des 
Nennwertcodes: 
A600 
Strom, Max: 
120V AC - Schließen 60A, Öffnen 6A 
240V AC - Schließen 30A, Öffnen 3A 
Max. V /A: Schließen 7200, Öffnen 720 
Nur Kupferleiter benutzen. Nur 
poymerische Leitungsrohre benutzen. 
Einen Leitungsrohreingang fier die 
Feldanschlüsse benutzen. 

CE 
Konfo rmitätserklâ rung 
Hiermit wird bescheinigt, dass die auf 
diesem Dokument aufgeführten 
Produkte die grundlegenden 
Gesundheits- und 
Sicherheitsanforderungen (EHSR's) 
der Europäischen Maschinenrichtlinie 
(98/37/EC), die relevanten 
Anforderungen der 
Niederspannungsrichtlinie (73/23/EEC 
gemäß Anderung durch 93/68/EEC) 
erfüllen. Diese Produkte entsprechen 
auch EN 60947 -5-1, EN 1088, EN 
292, EN 60204.1 und sind für Dritte 
zugelassen. 
Für ein ausife Aidtea Zertifikat 
besuchen Sie bitte: wwwab.com/safety 

Iuuies les semaines 
Vérifier le bon fonctionnement du 
circuit de commutation. Chercher 
également les signes d'un éventuel 
tripatouillage. Vérifier l'état du bottier, 
en particulier au niveau de l'étanchéité 
du couvercle ou de l'entrée du 
conduit. 
Tous les 6 mois au minimum 
Couper l'alimentation ! Déposer le 
couvercle. Vérifier le serrage de 
toutes les bornes. Éliminer la 
poussière, etc. Vérifier l'état et l'usure 
(usure de la came, oxydation des 
contacts, etc.) et remplacer si 
nécessaire. Remettre les couvercles 
en place en serrant les vis au couple 
spécifié. Rétablir l'alimentation et 
vérifier le bon fonctionnement. 
Appliquer sur les vis une nouvelle 
couche de vernis témoin ou de tout 
autre produit similaire. 

Réparation 
En cas de défaut de fonctionnement 
ou d'endommagement, ne jamais 
essayer de réparer le dispositif. Il doit 
titre remplacé avant de remettre la 
machine en service. 
NE JAMAIS DÉMONTER LE 
DISPOSITIF. 

Informations relatives au dispositif 
U1-508 
Lorsque le dispositif est utilisé dans 
des températures ambiantes élevées, 
le câblage utilisé doit Atm prévu pour 
supporter des températures 
supérieures â celle de l'application. 
Spécifications électriques du code : 

A600 
Tension maxi. : 

120 V its - femtetue 60 A, ouverture 6A 
240 V ca - tenmet re 30 A, Maitre 3A 
WA maid : fermeture 7200, »entre 720 
Utiliser des conducteurs en cuivre 
uniquement. Utiliser des conducts en 
polymère uniquement. Utiliser une 
seule entrée pour la connexion sur 
site. 

CE 
Déclaration de conformité 
Nous déclarons par la présente que 
les produits mentionnés dans ce 
document sont conformes aux 
prescriptions essentielles d'hygiène et 
de sécurité de la directive européenne 
sur les machines (98/37 /CEE), aux 
prescriptions pertinentes de la 
directive sur les basses tensions 
(73/23/CEE amendée par la directive 
93 /68/CEE). Ces produits sont 
également conformes aux normes EN 
60947 -5 -1, EN 1088, EN 292, EN 
60204.1 et bénéficient de 
l'homologation tierce partie. 
Pour le certificat complet, consulter 
le site : www.ab.com /safety 

ugni semmena 
Controllare che il circuito di 
commutazione funzioni come 
richiesto. Sincerarsi anche che non 
esistano indicazioni di un uso non 
autorizzato o di manomissioni. 
Esaminare l'involucro dell'interruttore 
per verificare che non sia 
danneggiato. È di particolare 
importanza ogni danno che possa 
determinare la perdita della tenuta sul 
coperchio o all'ingresso del tubo 
protettivo. 
Almeno ogni 6 mesi 
Isolare tune le alimentazioni dl 
correntel Rimuovere il coperchio. 
Controllare che tutte le morsettiere 
siano ben strette. Rimuovere ogni 
traccia di polvere ecc. che si sia 
accumulata. Sincerarsi che non 
esistano segni di usura o danno, ad 
es. usure del gruppo camme, 
ossidazione dei contatti, e sostituire in 
caso di usura o danno. Rimettere al 
loro posto i coperchi e serrare le viti 
con le coppie specificate. Riconnettere 
l'alimentazione elettrica e verificare il 
corretto funzionamento. Applicare 
nuovamente vernice tamper evident o 
un composto simile aI punti di 
fissaggio. 

Riparazione 
In caso di funzionamento anomalo o 
di danno, non si deve cercare di 
effettuare una riparazione. L'unità 
deve ëssare sostituita prima di 

ricominciare a far funzionare la 
macchina. 
NON SMONTARE L'UNITA. 

Informazioni su U1.508 
Per un utilizzo in temperature 
ambientali elevate, il cablaggio di 
campo dovrà essere dimensionato per 
limiti d'impiego a temperature non 
inferiori a quelle ambientali 
Specifica elettrica del codice delle 
prestazioni nominali: 
A600 
Corrente massima: 
120V c.a. - chiusura 60A, apertura 6A 
240V c.a. - chiusura 30A, apertura 3A 
Max. VA: chiusura 7200, apertura 720 
Utilizzare solo conduttori di rame. 
Utilizzare solo tubi protettivi polimerici. 
Utilizzare una entrata del condotto 
protettivo per le connessioni di campo. 

CE 
Dichiarazione dl conformité 
Con la presente si dichiara che i 

prodotti Illustrati su questo documento 
sono conformi ai Requisiti essenziali 
per la salute e la sicurezza (EHSR) 
della Direttiva europea sui macchinari 
(98/37 /CE), ai requisiti pertinenti della 
Direttiva per la bassa tensione 
(73/23/CEE come modificata da 
93/68/CEE). Questi prodotti sono 
anche conformi alle normative EN 
60947-5-1, EN 1088, EN 292, EN 
60204 -1 e sono approvati per un uso 
da parte d! terzi. 
Per vleualizzare un certificato 
completo, al prega dl visitare II alto: 
www.ab.com/eatety 

Ueda semana 
Compruebe que el circuito de 
conmutación funciona correctamente. 
Compruebe también que no haya 
signos de uso incorrecto o 
manipulación no autorizada. 
Compruebe que la carcasa no 
presente darlos. Fíjase especialmente 
de que no haya darnos que pudieran 
provocar una pérdida de estanqueldad 
en la tapa o la entrada del conducto. 
Cada 6 meses, como minimo 
Aisle toda entrada de corriente. Retire 
la tapa. Compruebe el ajuste de todos 
los terminales. Limpie cualquier 
acumulación de polvo, etc. 
Compruebe si hubiera signos de 
desgaste o daños en el conjunto de la 
leva, óxido en los contados, etc., y 
haga los cambios pertinentes. Vuelva 
a colocar las tapas y apriete los 
tornillos con los ajustes 
correspondientes. Vuelva a conectar 
la toma de corriente y compruebe que 
funciona correctamente. Vuelva a 
aplicar a las sujeciones un barniz 
revelador de Intentos de apertura o 
compuesto similar. 

Reparación 
SI hubiera algún defecto o avene, no 
intente repararlos. Sustituya la unidad 
antes de autorizar el funcionamiento 
de la máquina. 
NO DESMONTE LA UNIDAD. 

Información referente a UL608 

Si se utiliza en entomos elevados, la 
temperatura efectiva del tableado del 
inductor no deberá ser inferior a la 
temperatura ambiente. 
Especificaciones eléctricas de 
servicio: 
A600 
Corriente. máx: 
120V CA - apertura BOA, cierre 6A 
240V CA - apertura 30A, cierre 3A 
V/A max.: apertura 7200, cierre 720 
Use solamente hilos conductores de 
cobre. Use solamente conductos 
poliméricos. Use una entrada de 
conducto para las conexiones 
inductoras. 

CE 
Declaración de conformidad 
Los productos que aparecen en este 
documento cumplen los requisitos 
esenciales de seguridad e higiene de 
la Directiva Europea de Maquinaria 
(98/37/EC) y los requisitos pertinentes 
de la Directiva de Bajo Voltaje 
(73/23/EEC, enmendada por 
93/68/EEC). Asimismo, los productos 
cumplen la normativa EN 60947 -5.1, 
EN 1088, EN 292, EN 60204 -1 y 
cuentan con el selle Third Party 
Approval. 

Pare obtener toda la Información 
acerca de seguridad, visite: 
www.ab.com /safety 
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Safety Contacts 2 N.C. or 3 N.C. or 4 N.C. direct opening action 

Designation / lHilizatian Cat. 

A/IO /AC-15 (Uaie) 
80W/12A500V/1.4A240J/3A 120V/8A 
N800/ DC-13 (hale) 
601V/0.4A, 50W/055A 240V11.1 A 120V/22A 

Thermal Current 10 A 

Current, Min. 5V 5 mA 

Auxiliary Contacts 1 N.O. or 2 N.O. 

Operation Force <125 N (28.1 lb) (300 mm cable deflection) 

Tensioning Force to Run Position 103 N (23.17 lb) typical 

Tensioning Force to Lockout 188 N (42.3 lb) typical 

Rope Span, Max. 
75 m (246 ft) standard model 
75 m...125 m extended length model 

Actuator Material 
Cable (Rope): Steel cable with polypropetene 
sheath 

Ingress Protection Rating IP67 

Operating Temperature ( -25 °C... +80 °C), ( -13 °F... +176 °F) 

Mechanical Life 1,000,000 operations 

Electrical Life 1,000,000 operations 

Torque Settings, Max. 
5.0 Nm (44.25 Ibin) fixing bolts 
2.0 Nm (17.7 Ibin) lid screws 
1.0 Nm (8.85 Ibin) terminal screws 

Note: The safety contacts of these products are described as normally dosed (N.C.), ie. with 

the guard closed, actuator in place (where relevant) and the machine able to be started. 

Contacts de sécurité 2 N.F. ou 3 N.F. ou 4 N.F. ouverture directev 

Désignation/utilisation 

P800 /AG15 Pale) 
800// 12 A 507/ 1.4 A 240V /3 A 127 / 6A 
NECO /DC-13 (Uele) 
WI/4A 500// 056A 240V/1.1 A 120V/22A 

Intensité thermique 10 A 

Intensité minimale 5V 5 mA 

Contacts auxiliaires 1 N.O. ou 2 N.O. 

Force d'activation < 125 N (déplacement du câble de 300 mm) 

Tension jusqu'à la position de fonctionnement 103 N (typique) 

Tension de déclenchement 188 N (typique) 

Longueur maxi. de câble 
75 m (246 ft) Modèle standard 
75 m...125 m Modèle é longeur étendue 

Actionneur Câble en acier avec gaine polypropylène 

Protection IP67 

Plage de températures de service -25 °C... +80 °C 

Durée de vie mécanique 1 million de cycles 

Durée de vie électrique 1 million de cycles 

Couples de serrage 
Vis de fixation 5,0 Nm 
Vis du couvercle 2,0 Nm 
Vis des bornes 1,0 Nm 

Remarque : Les contacts de sécurité de ces produits sont décrits comme normalement fermés 
(NF), c'est -é -dire lorsque la protection est fermée, l'actionneur en place (si applicable) et la 

machine en état de démarrer. 

Contatti di sicurezza 2 N.C. o 3 N.C. o 4 N.C. ad azione Mica ci aperbra 

Designazione /Cat. di utilizzazione 

A600 / c.a -15 (lle1e) 
600V /1,2A,500V!1,4A240V/3Al2 V /6A 
N600 / c.c.-13 (UeVle) 

600//0,4A, 500V/0,55A, 240V/1,1 A 120V/22A 

Corame termica 10 A 

Corrente, min. 5V 5 mA 

Contatti ausiliari 1 N.O. o 2 N.O. 

Forza di funzionamento <125 N (deflessione del cavo 300 mm) 

Forza di regol. tensione alla posiz. di corsa 103 N (valore tipico) 

Forza di tensione a bloccaggio 188 N (valore tipico) 

ampata cavo (corda), massima Campata 
75 m (246 ft) Modello standard 
75 m...125 m Modello a lunghezza estesa 

Materiale attuatorev 
Cavo (corda): cavo d'acciaio con rivestimento 
di polipropilene 

Classificazione IP IP67 

Temperatura d'esercizio -25 °C...+80 °C 

Durata meccanica 1.000.000 di funzionamenti 

Durata elettrica 1.000.000 di funzionamenti 

Regolazioni coppia, massima 
5,0 Nm per I bulloni di fissaggio 
2,0 Nm per le viti del coperchio 
1,0 Nm per le viti dei morsero 

NB: i contatti di sicurezza di questi prodotti sono descritti come normalmente chiusi (NC), vale 

a dire con la protezione chiusa, l'attuatore in funzione (ove sia richiesto) e la macchina in 

condizione dl avviamento. 

J 
O z 
CL 
tn u 

Sicherheitskontakte 2 N.C. oder 3 N.C. oder 4 N.C. dsekte Oflrwrg 

DeslgnaNwllUtilizationCat 

P800 /0C-15 h 
8DW/12A507/1AA240V/3A127/6A 
N600/ DC-13 (11a1B) 

600V/0.4A50W/055A24IN11.1A,1 A 

Wärmestrom 10 A 

Strom, Min. 5V 5 mA 

Hilfskontakte 1 N.O. oder 2 N.O. 

Betriebskraft <125 N (28,1 Ib) (300 mm Kabelabbiegung) 

Spannkraft für Betriebsposition 103 N (23,17 Ib) NormaMrert 

Spannkraft für Sperrung 188 N (42,3 Ib) Normalwert 

Kabel- (Seil -) Spannweite, Max. 
75 m (246 ft) Standardmodell 
75 m...125 m verlängertes Modell 

Betätigungselement -Material 
(Sell): Stahlkabel mit 

Polypropylenummantelung Polypropylenummantelung 

Eindringen -Schutzgrad IP67 

Betriebstemperatur ( -25 °C... +80 °C), ( -13 °F... +176 °F) 

Mechanische Lebensdauer 1.000.000 Betätigungen 

Elektrische Lebensdauer 1.000.000 Betätigungen 

Drehmomenteinstellungen, Max 
5.0 Nm (44.25 Ibin) Befestigungsschrauben 
2.0 Nm (17.7 lbin) Deckelschrauben 
1.0 Nm (8.85 Ibin) Klemmenschrauben 

Hinweis: Die Sicherheitskontakte dieser Produkte sind als normalerweise geschlossen (N.C.) 

beschrieben, d.h. bel geschlossener Schutzvorrichtung, Betätigungselement in Position (falls 

zutreffend) und Maschine startfähig. 

Contactos de seguridad 2 N.C. 0 3 N.C. 0 4 N.C. aodón de apeript 

Cat. deslgnadón / utillzsdón. 

P000 /AC-15 (Pote) 
600V/ 12 A 507/ 1.4 A 240/ /3A 127/ 8A 
N800/ CC-13 (Note) 
600V/04A500V/056A 210// 1.1 A, 120V/22A 

Comente térmica 10 A 

Comente, min 5V 5 rnA 

Contactos auxiliares 1 N.O. o 2 N.O. 

Fueras operativa <125 N (28.1 lb) (300 mm desviación del cable) 

Fuerza de tensión a la posición de ejecución 103 N (23.17 lb) típicav 

Fuerza de tensión a bloqueo 188 N (19.19 kg) tipica 

Longitud del cable (cordón), máx 
75 m (246 ft) Modelo estándar 
75 m...125 m Modelo extralargo 

Material del accionador 
Cable (cordón): Cable de acero recubierto de 
polipropileno 

Protección contra el ingresov IP67 

Temperatura operativa ( -25 °C... +80 °C), ( -13 °F... +176 °F) 

Vida mecánica 1,000,000 operaciones 

Vida eléctrica 1,000,000 operaciones 

Ajustes de par, méx. 

5.0 Nm (44.25 lb-in) tomillos de sujeción 
2.0 Nm (17.7 IbIn) tomillos de la tapa 
1.0 Nm (8.85 IWin) tomillos terminales i: 

Nota Los contactos de seguridad de estos productos se describen como normalment8 

cerrados (o N.C.), es decir, con el protector cerrado, el accionador en su lugar (si procede) y la 

máquina en condiciones de arrancar. 
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Model D 4 B - 
Safety Limit Switch 

Instruction Sheet 

Please read all instructions before using to ensure proper 
use and application of the switch. Save this instruction 

sheet for future reference. 

0685887 -7C 

OMRON Corporation 

NOTICE 
1. Connect the fuse to the switch in series to prevent it from short - 

circuit damage. The value of the breaking current of the fuse 
must be calculated by multiplying rated current by 150 to 200 %. 
When using the switch with EN ratings, use 10A fuse, Type g! 
or gG that complies with IEC269. 

2. Do not use the' switch where explosive gas, ignitable gas, or any 
other harmful gases may be present. 

3. Keep the electrical load below the rated value. 

4. The life expectancy of the switch is seriously affected by the 
number of electrical and mechacal actuations. Evaluate the 
switch under actual working conditions before permanent 
installation. Be sure to keep the frequency of operations within 
specifications. 

5. Never wire to a wrong termimaL 

6. Do not drop the switch. Excessive shock and vibration can cause 
malfunction or other damage to switch characteristics. 
Do not disassemble the internal switch, there are no user 
serviceable parts inside. 

7. Environment 

7.1 Make sure to check influence of the environment when using 
the switch under the ambient condition of oil and chemicals. 
Kinds of oil and chemicals produce an effect on sealing 
property which causes faulty contacts, faulty insulation, electric 
leak, and fire. 

7.2 Do not use the switch under any of the conditions mentioned 
below. 
Frequent temperature changes. 
High humidity or where dew condensation may be generated. 
Where the switch is subjected to severe vibration. 

0 Warning 

A potentially hazardous situation, by misuse, could result in 

death or serious injury, or minor or moderate injury. 

40 

A Warning - 
Please connect grounding wire. 
Electrical shock hazard may be caused -by non -connection. 

Do not touch the live switch terminal. 

Electrical shock hazard may be caused. 

Do not disassemble or touch inside under power -on. 

Electrical shock hazard may be caused. 

8. Mounting 

The switch must be fastened with two M 5 Philips screws and 
washers. To mount three- conduit models, the D4B-ON switches 
have two through holes on the upper part of the body and 

two holes on the back lower part for two mounting studs. The 

mounting stud holes are 5 
-00.015 

mm dia. , and 5 nun max 
height. 

<Mounting Holes> 

<Standard> , Two. M6 
Unit : 

Note : Accommodates EN50041 mounting dimensions. 

<3- conduit> 

r 
Two. M5 

59.310.1 
30 
40 

az 

z>so., 

524í áa hales. mu. 5 1ro+ptt 
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9. Mounting screw tightening torque 
Loose mounting may result in malfunction. Fasten the screws to 

the specified torque. 

Head clamping 
screw 

0.78 to 0.88Nm 
{ 8to9kgfcm /0.58to0.65ftIbf } 

M3.5 screw 

Lever damping sasw 
(Roller Lever) 

0.59 to 0.78N.m 
( 6to8kgfcm /0.43to0.58ft lbf } 

M 4 screw 

Cover clamping 
screw 

1.18 to 1.37Nm 
(12tol4kgfcm /0.87to1.01ftIbf} M3.5 screw 

Cover damping screw 

(3-conduit type) 
0.78 to 0.88N m 

(8to9kgfcm /0.58to0.65ft Ibf } 
M 3.5 screw 

Body clamping 
screw 

4.90 to 5.88Nm 
{ 50to60kgfcm /3.62to4.34ftIbf } 

M 5 Phillips screw 

Connector at 
conduit opening 

1.77 to L16Nm 
{ t8to22kgfcm /1.30to1.59ftlbf } 

Cap screw 1.27 to 1.67Nm 
{ 13tol7kgfcm /0.94to1.23ftIbf } 

Terminal screw 
0.59 to 0.78Nm 
I6to8kgfan /0.43to0.58ftIbf ) 

M3:5 screw 

10. Wiring 
Securely connect the wires to the terminals using spade or ring 

connectors with insulation tubes. Adequate conductor size is 

AWG 20 to 14 (0.5 to 2.5=1). 

11. Handling of conduit opening 
Tighten the connector with specified torque in item 9 . Apply 
sealing tape between connector and conduit opening so that the 

enclosure will conform to 1P67. Use a cable with a diameter 

suitable for the connector. 

12. Changing the direction of switch head 

The direction of switch head may be adjusted to any of four 
directions by loosening the head clamping screws at the four 
corners of the head. 

15. Technical specificaions 

The specifications below apply to positive opening type switc 
only (type D4B -0500N or D4B- DAODN). 

Conformity : Machine Directive, LoW Voltage Directive. prEN1088, EN50041 

Approval : EN60847.5 -1. GS- ET -15. SUVA. UL508. CSAC 221Ih14 

Use category : AC -15 

Rated voltage : 400VAC 
Rated carrent : 2A 

UL CSA electrical rating : A500 

Voltage : 600. 480. 240. 120VAC 

Volt Amp : Make 7200VA 

Break 720VA 

Positive opening 
travel 

Positive opening 
force 

Total travel *3 

Lever type 
01 

35° 

19.61N 

{2000gf } 

75° 

Plunger type 
3íE2 

3.2mm 

19.61N 

{ 2000gf } 

lem 

Note 

3E1 Lever type 
D48 -05 (411 N 
0413-05(416N 
D4B-05(417N 

*2 Plunger type 
048-05(470N 
048-050/71N 

*3 This is nominal 
Ill- value. 

Adequate operating speed : lmmto0.5m /sec 

Adequate operational frequency : 30 cycles /sec 

Short circvit protective device : 10A fuse, type gI or gG(IEC269) 

Refer to catalogue for technical specifications for non positive - 

opening type switches. 

13. Changing the angle of Lever (Lever type only) 
When changing the angle of lever, loosen the screws on the side 

of the lever. Grooves which engage the lever every 90° are cut 
into the operation display plate to prevent the lever from slipping 
against the rotary shaft. 
The operation display plate can be turned over so that the lever 
can be set to any postion with 360° area. 
When switch is functioned as a safety switch, however, the 
operation display plate must not be turned over. The lever and 
operation. display plate must be fixed together to prevent the 
lever from slipping against the rotary shaft. 

14. Operation Selection (Lever type only) 
®Remove the head by loosening the four screws that secure the 

head to the switch body. 
©Turn over the head to set the desired operation (CW, CCW. or 

CW +CCW). The desired operation can be selected by setting 
the Head cover knob as shown in the figure. This knob is 

factory set for CW +CCW operation. 
©iSide rotary heads can be converted to clockwise, counter- 

clockwise. or bidirectional operation in seconds. Just push the 
button at the base of the head cover knob and rotate to 
desired position. 

(1)After selecting direction, fasten the head clamping screws to the 
specified tarque in item 9. 

Head Cove) (Push and rowel 

Bottom side of switch head 

Pre cautions In Using the Product 

Always use this product within its rating and specifications 
and apply appropriate safety measures. For assistance with 
any of the applications listed below, please consult an Omron 
sales office. 

TCondition and circumstances which are not mentioned in 

the instruction sheet. 
©Control of nuclear power, trains, airplanes, automobiles, 

incinerators, medical devices, game machines, or safety 
devices. 

©When used in safety applications to prevent injury -or 
property damage. 

Contact the following sales office about product information. 

North America : 

Omron Electronics, Inc. TEL : 1-800-55-OMRON 
Omron Canada, Inc TEL : 416-286-6465 

TEL : 514-636-6676 (French Language) 

Europe : 

European H.Q Omron Europe B.V 
TEL : 31- 2356-81-300 
FAX : 31-2356-81 -388 

Asia and Pacific 
/CAME ® * ®OMRONVtAs#f TEL : 82-2-511-6071 

r ® OMRON (CHINA) CO.,LTD. 
TEL : 86-10-513-0674 

4 * OMRON ELECTRONICS ASIA LTD. 
TEL : 852-2375-3827 t 

MI OMRON TAIWAN ELECTRONICS INC. 
n TEL : 886-2-71533' 
Australia 0MRON ELECTRONICS PTY. LTD. 

TEL : 61-2-878-6377 

Singapore OMRON SINGAPORE PTE. LTD. 
TEL : 65-28300006 
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MAGYTEC International Pty. Ltd- STANDARD DEWATERING SWITCHBOARD LOGIC 

1 GENERAL 
For sludge dewatering systems an important factor is that the plant is controlled 

locally, with all adjustments made locally. A sludge dewatering facility is seldom a 

time critical operation, and hence automatic changeover of duty /standby is not required 

or desirable. 

The control panel /switchboard should preferably be mounted in the sludge dewatering 

building, with sightlines to the press and conveyors. Remote supervision by the central 

control room can be carried out by data highway or similar SCADA, but start functions 

shall be activated locally as a safety provision. 

The system shall be designed to operate in either auto or manual modes. In auto mode, a 

single system start push button shall initiate sequential start, and a single system stop 

button or remote signal from a totaliser or central system initiates the programmed stop. 

The "Automatic" mode is purely a programmed starting and stopping sequence. 

Preferred mode of operation is a manual initiation of the Automatic plant sequence, with 

the plant shutting down through the cycle from either a manually initiated stop signal, or 

timer, flow totaliser or central plant signal. The reason for manual initiation is to allow the 

operator to: 

Check that all valves are correctly set for the operation 

Ensure that no personnel are close to the machine on start -up. 

111 Set the initial operating process parameters based on the nature of the sludge at the 

time, which is revealed by visual inspection. 

All drives (other than purely manual drives) shall be provided with panel mounted auto- off - 

manual switches, start push button and run and fault lights. 

It shall be possible to manually stop mixer and sludge pump drives without interrupting 

the operation of the system. 

A main isolating switch shall be provided, in order to fully isolate the complete dewatering 

system. 

Control circuits shall be low voltage, 24 V, unless nominated otherwise by main 

Specification. 
Magytec International Standard Belt press Control 
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MAGYTEC International Pty. Ltd- STANDARD DEWATERING SWITCHBOARD LOGIC 

All controls required to be operated by the system operator, shall be mounted on the doll 
of the control panel. 

Independent systems may be used, for polymer make -up, air pressure, and sump 

pumps. These systems would have their own controls, with power supply and Run and 

Fault indication on the Main Control panel. For proprietary polymer make up systems 

with pre- engineered electrics, these standard control panels and logic shall be retained. 

If any drive is located such that it is not in direct line of sight of the control panel, then it 

shall be provided with a whole current isolator. 

2 PROTECTIVE CIRCUITS (Both Manual and Auto Modes) 

2.1 Emergency Stops 
Emergency Stops shall be incorporated as follows: - 

Central Emergency Stop button on main control panel. 

Lanyard switches on side of the belt press 

Lanyard Switches on Conveyors if provided . 

Activation of any one of these emergency stops shall cause the complete dewatering 

line to shut down. 

2.2 Belt Tracking Limit Switches 
There shall be two Belt Tracking Limit Switches per press, activation of either of these shall 

cause a total press system shutdown in a similar manner to thé emergency stops. 

2.3 Low Air Pressure Switch 
A Low Air Pressure Switch shall be provided in the compressed air line, which shall be set 

to operate at a pressure below the minimum running pressure of the air compressor. The 

starting of all items shall be inhibited, except for the air compressor when the low air 

pressure switch indicates that insufficient pressure is available. 

A low air pressure fault causes all plant to shut down except the air compressor. 

2.4 Polymer Tank Low Level (If fitted) 
This probe detects loss of polymer. Operates as per programmed stop, causing timed 

shutdown of the total press line. 

Magytec International Standard Belt press Control 
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MAGYTEC International Pty. Ltd- STANDARD DEWATERING SWITCHBOARD LOGIC 

2.5 Washwater Pressure or Flow Switch (if fitted) 
Standard water supply pressure requirement is 600 kPa at the spray nozzles. If alarms 

are provided for loss of washwater, it should be delayed in order to take into account 

nozzle cleaning, which results in a short term loss of pressure (less than 3 minutes), 

and high flow. Failure of the washwater system shall result in a programmed system 

shut down. 

2.6 Thermal Overloads 
Failure of any drive in a press line due to thermal overload trip causes the entire line to 

programmed stop. Failure of a common drive causes all press lines associated with that 

common drive, to stop. 

2.7 Reset 
There shall be separate indicator lights for emergency stop, belt tracking, and air pressure 

low faults. These items shall have a reset button /s and the logic relays shall be latched so 

that the reset button needs to be pressed before the fault relay shall reset. No items of 

plant shall restart automatically on activation of a reset button or restoration of the fault, 

and the operator shall be required to press a reset button and a start button before any 

plant item shall operate. 

2.8 Safe Operation 
The belt tracking limit switches, emergency stops, and low air pressure trips shall operate 

in both automatic and manual settings of the main selector switch. 

Where drives may not be seen directly from the Main Control panel, Local isolators must 

be fitted. 

Magytec International Standard Belt press Control 
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MAGYTEC International Pty. Ltd- STANDARD DEWATERING SWITCHBOARD LOGIC 

3 AUTOMATIC MODE 

On start up, it shall be necessary to close the main switch, and reset any trips. The air 

compressor shall be provided with a separate circuit, which shall allow it to start up and 

pressurise the system, thereby satisfying the low air pressure switch. At this point the low 

air pressure fault will reset . If a sump pump is fitted, it shall operate from it's own level 

controls, but be energised when the main panel main switch is on. All fault lights should 

now be extinguished and the system shall be ready for automatic start. Auto /off /manual 

selector switches are to be selected in the auto position. 

If an Automatic polymer make -up System is provided, this should be energised, and U. 
polymer level signal shall be satisfied. 

When the system auto start button is depressed, all drives shall start, with the exception of 

the manual only drives, and the sludge pump. Solenoid valves to washwater sprays open. 

(If fitted). After a time delay (adjustable 0 - 90 seconds) the sludge pump shall start. 

Safety controls and interlocks as per manual mode. 

If fully automatic start up is incorporated with remote starting, then warning sirens, 

hooters, etc with delay timing shall be provided. 

When the system stop button is pressed, the sludge pump shall stop immediately, and a 

time delay shall continue to run the remainder of the plant for an adjustable delay of 0 - 60 

seconds, at which point the polymer dosing pump shall stop. After a further adjustable 

delay (1 - 5 minutes) the rest of the plant shall shut down. This last delay allows the 

system to clean itself and the belts to pass through a full cycle. 

Magytec International Standard Belt press Control 
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MAGYTEC International Pty. Ltd- STANDARD DEWATERING SWITCHBOARD LOGIC 

4 MANUAL DRIVES 
Manual drives shall only have stop /start pushbuttons, local if appropriate. 

The air compressor only has auto operation, and shall have run and fault lights as well as a 

fault reset button, on the control panel. The air compressor is usually supplied complete 

with it's built in pressure controls. 

5 PROCESS CONTROLS 
Control adjustment for sludge pump flow, polymer flow, dilution water flow, and belt 

press speed, shall all be available locally to the press. Local control is critical to 

the achievement of optimum operation, and without it operator time requirements 

can be doubled. After the choice of equipment and installation, this factor is probably 

the most critical to achieve an efficient installation. 

6 INTERLOCKING BETWEEN SYSTEMS (Multiple trains) 

Where there are two or more belt press trains, each belt press system shall be designed to 

run off its own control panel, with interlocking only for the common items. The emergency 

stops on the panel and press, shall stop only that system. The Lanyard switches on the 

common conveyors shall stop the entire plant. (All presses and ancillary equipment.) 

Magytec International Standard Belt press Control 
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SIEMENS 
Sernagiotto Products 

ASSEMBLY INSTRUCTION 
MANUAL 

CASCADE 
GT 2000 BSX - BPF 2000 BSX -L 

Drawing 60407976a 
Year built 2007 

Siemens Water Technologies S.p.A. 
Sernagiotto Products 
Via Torino, 114 
27045 CASTEGGIO (PV) 
ITALY 
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SIEMENS - CASCADE 
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1. Introduction 

SIEMENS - CASCADE 

The Cascade is a dewatering system made of a gravity belt thickener positioned upstream a 
belt press filter. The GTN is supported by columns made of reinforced concrete not included 
in the SIEMENS scope of supply. 

2. Models 

The models of the above described machines are: 

GTN 2000 as gravity belt thickener. 

BPF 2000 BSX -L as belt press filter. 

The operating and maintenance instruction of these machines are given in the relevant man- 
uals. 

3. Overall dimensions 

See the attached drawing 60407976a. Note: the supporting structure shown is for guidance. 
Equivalent solution may be acceptable to match specific needs providing to keep the same 
center line and levels. 

4. Assembling 

The machines are delivered with some parts not assembled. They have to be assembled 
according to the instruction given in the relevant manual. Once the BPF is completed and posi- 
tioned on the relevant foundation proceed as follow: 

1 - Position the GTN on the top of the supporting structure. See the GTN instruction manual 
for its assembling. 

2 - Position the X -flow tank on the foundation. 

3 - With ref. to the attached drawing 60312084a, position the GTN discharge chute between 
GT and BPF. 

WARNING: all machines must be set flat according to the assembling instruction 

5. Spare parts 

See dwg. 60312084a 

Item Description PN Q.ty 
2 Transversal seal 60127421 1 

8 Seal 60127423 1 
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 1.0 INTRODUCTION 

1.1 GENERAL 

We welcome you as a user of SPIRAC conveyors. Your conveyor is a product of careful 
engineering and skilled workmanship. We believe you have the best conveyor possible for the 
service intended. With reasonable care and preventive maintenance it will give you long, 
efficient, trouble -free service. 

Refer to Safety Sheet in section 7.SAFETY. 

This manual is furnished to acquaint you with some of the practical ways to install, operate 
and maintain this conveyor. Read it completely before doing any work on your unit and keep it 
handy for future reference. 

All SPIRAC conveyors are built to convey different types of materials that may be wet, half 
fluid, sludgy, uneven or hygienically demanding etc. However every conveyor is custom built to 
give maximum efficiency for the specified material being conveyed. It is not acceptable to 
convey any product other than that noted in the Specification Sheets. 

Any modification, change or rebuilding of the conveyor must be approved in writing by 
SPIRAC so that machine damage and personal injury are avoided and that documentation is 
relevant. 

Only trained or instructed staff with clearly defined responsibilities for the operation, set up, 
maintenance or repair on the conveyer should be used. 

In the event of any queries please contact your nearest SPIRAC representative. 

1.2 PRODUCT IDENTIFICATION 

There is one identification plate (ID) on each conveyor. Figure 1.2a shows an example of a 
typical ID plate. 

TYPE 

MODEL 

DRIVE 

SERIAL 

SPIRAC® 
FPIRAC CONVEYOR 

U320-SPX/SS - 15m3/hr 

FA77 - DV100M4 - 13RPM 

415V/50Hz/3P IP56 2.2kW 

CV-01 

4775 -01 DATE 09/05 

www.spirac.com.au 
MADE IN AUSTRALIA `C 

Figure 1.2a 

Permanent records for this conveyor are kept by Serial Number and it must, therefore, be 
used with all correspondence and spare parts orders. The last sequence of numbers is 

specific to that conveyor and is utilised on orders of more than one conveyor. This sequence 
of numbers is also the end users equipment tag numbers 
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1.3 PRODUCT DESCRIPTION 

The conveyors' parts can vary in appearance due to the fact that all SPIRAC conveyors are 
custom built. The figure below (Figure 1.3a) shows the principal parts of the conveyor. 
Drawings of each particular conveyor can be found in Appendix 'General Arrangement 
Drawings'. 

Protective cover 

Motor Gearbox 

Figure 1.3a - Principal Parts of the Conveyor 

The material is fed in /out via one or more inlets /outlets. These can be fitted with covers or 
slide gates if so required. The inlets /outlets can be mounted to face any direction. 

The conveyor moves the material with a rotating steel spiral. The spiral's inclination and 
diameter are relevant to the material being conveyed. The steel spiral has only one 
bearing, at the drive end. The spiral is a helix without a centre shaft. This gives the 
conveyor more space for and less sensitivity to the material being conveyed. 

The drive unit can either be pushing or pulling. A pushing drive enables the conveyor to 
work with materials that tend to snag. 

Because the spiral has no centre shaft it is always in contact with the trough when it 

rotates. A replaceable liner therefore protects the trough. The liners are available in 

several different materials (plastic, steel, etc.) depending on the material being conveyed. 
To reduce wear the conveyor should be driven as full as possible. 
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i 2.0 INSTALLATION i 

2.1 GENERAL 

These instructions must be carried out in the order stated to prevent machine damage and 
personal injury. 

Check conveyor for shortages and damage immediately upon arrival (an absolute must !). 
Prompt reporting to the carriers agent, with notations on the freight bill, will expedite 
satisfactory adjustment by the carrier. 

Conveyors are normally shipped from the factory within open sided crates. Gearboxes may 
either be completely assembled or packed separately for shipping. When the gearbox has 
been sent separately, fixing bolts will be packaged in a separate container and shipped 
with the conveyor or attached to the gearbox. Recommended torque settings for the spiral 
coupling disc and the drive shaft are as follows: 

Torque Settings for the Coupling Disc 

A4/70 M12x55 62Nm (oiled thread) 

A4/70 M16x55 152Nm (oiled thread) 

A4/70 M20x60 296Nm (oiled thread) 

Torque Settings for the Drive Shaft 

A4/70 M12x60 20Nm (oiled thread) 

A4/70 M16x70 40Nm (oiled thread) 

A4/70 M20x80 80Nm (oiled thread) 

A4/70 M24x90 200Nm (oiled thread) 

Before the conveyor is installed its dimensions must be checked against the dimensions on 
the installation drawing. 

Make sure the inlets /outlets to the conveyor are angled to suit the conveyors inlets /outlets. 

The foundation must be substantial enough to absorb vibration (recommendations of the 
foundation to weigh at least 5 times the weight of the conveyor). The foundation must form 
a permanent and rigid base for the conveyor supports. This is important in maintaining the 
alignment of the conveyor trough. 

Check to make sure that there are drains if these are required. 
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2.2 ASSEMBLING THE TROUGH 

If the conveyor is so long that the trough has been delivered in several sections these 
should be assembled first. If the trough is already assembled then continue to Sect. 2.3. 

1. Lay out the trough sections in a straight line on a flat surface. 

2. Check that the trough- sections are positioned in the correct order. The trough -ends 
are marked with letters to show the order in which they should be assembled. 

3. Make sure that the sealing strip or gasket is placed between the trough- sections. 

4. Fix the trough- sections together with the bolts, nuts and washers provided (see 
Figure 2.2a) 

Figure 2.2a - Assembling the trough 

2.3 CONNECTION OF SPIRALS 

This procedure requires welding, see Section 2.7 "Welding" before commencing to weld. 
Sometimes the spirals are delivered longer than required and must therefore be cut to the 
length specified in the drawing. The spiral should be cut at right angles to its axis. After this 
the edges should be ground and angles cut where needed (see Appendix `Welding 
Procedure' if applicable). 

If the spiral is delivered in several sections it must be welded together. If the spiral does not 
need welding go onto Sect. 2.4. 

1. Centre the spiral sections in the trough using heavy wooden blocks or steel profiles. 
Check e.g. with a tri- square that the spiral sections are in line before they are welded 
together. 

2. Weld alternately on both sides of the join. 

3. Grind the weld carefully to remove sharp edges and uneven -ness. 

4. Prime coat (steel spiral) or passivate (if SS spiral) weld area as detailed in Sect. 4.4. 

5. Replace the trough's protective cover. 

O: \projects\AQM O &M manuals \8426 - Goodna Dewatering \Rev B5 final \Manuals \11 
Equipment \11.2 Spirac \5317- MAIN MANUAL BODY.doc 

Page 6 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 2 - Section 11 - OM Manual

Q-Pulse Id TMS1350 Active 29/07/2015 Page 313 of 781



 

2.4 MOUNTING THE DRIVE ASSEMBLY 

Occasionally the drive assembly is delivered not attached to the conveyor. If your conveyor 
has the drive assembly sent separately, it is delivered ready to be attached. If the conveyor 
is to work in a raised position it is better to mount the drive unit with the conveyor on the 
ground. 

1. Remove the transport lock from the spirals' drive shaft. 

2. Remove the tape holding the key to the drive shaft. 

3. If the drive shaft is not stainless steel it is treated with rust inhibitor. Use degreaser to 
remove this. 

4. Remove the cover from the motors cooling fan so that the drive shaft can be turned 
using the fan. 

5. Turn the drive shaft so that the key -way comes to the right position for the spirals' 
drive shaft and then push the gearbox onto the drive shaft. 

6. Bolt the gearbox to the bell housing flange with the bolts, nuts and washers provided 
(see Figure 2.4a). 

Figure 2.4a - Mounting the Drive Assembly 

7. Fasten the locking bolt, spring washer and stepped spacer to the spirals drive shaft 
in order to fasten this in the gearboxes drive bore (see Fig 2.4b). When the spiral's 
drive shaft is firmly positioned in the drive bore the locking bolt should be tightened to 
the torque specified (refer Sect. 2.1). 

NOTE - The spiral must be pushed back towards the drive so that the locking bolt 
can be threaded into the drive shaft. 
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Figure 2.4b - Fastening the Motor Figure 2.4c- Tightening the Pressure 
Screws 

8. Tighten the pressure screws until the gap between the packing box and the gland is 
only about 7mm wide. Tighten the screws alternately and check the gap is even after 
the screws are tightened (see Fig 2.4c). 

9. Fill the packing box with grease (see Sect. 4.3). 

10. Replace the cooling fan cover to the motor. 

11. Remove the screw on the top of the gearbox and attach the vent plug that is 
provided. (If not already done so.) 

12. Check level of oil in the gearbox (see Appendix `Lubrication Check Sheet' for position 
of filler plug). 

2.5 CONNECTION TO SUPPORT STRUCTURE 

All conveyors are fitted with support brackets welded to each side of the conveyor trough. 
These brackets are pre -slotted and positioned in the factory prior to shipment. 
If supports are supplied with the conveyor - 
1 . Make sure no one is standing beneath the trough while it is being lifted or mounted. 

2. Lift the conveyor so that it assumes its operating position. 

3. Fasten the supports to the support brackets (numbered for identification) utilising the 
bolts, nuts and washers provided. 

4. Make sure the conveyor is sufficiently anchored to the floor to withstand any working 
loads. 

NOTE - If the conveyor is supplied with slide gates they should be attached before 
the conveyor is raised. If the conveyor is at working height it is possible to 
attach the slidegate after the supports are attached. 
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2.6 ELECTRICAL 

Conveyor component manufacturers generally do not provide electrical equipment to 
control the conveyors. In selecting electrical control equipment to be used with any 
conveyor installation, the purchaser must use equipment conforming to the local electrical 
regulations. Consideration should be given to some or all of the following devices and to 
others that may be appropriate. 

Overload Protection - Devices such as electronic shear pins, torque limiters and so 
forth are used to shut off power whenever operation of the conveyor is stopped as a 
result of excessive material, foreign objects, excessively large lumps and so on. 

No -Speed Protection - Devices such as zero speed switches to shut off the power in 
the event of any incident that might cause the conveyor to stop operating. 

Safety shut off switch with power lock -out provision at conveyor drive. 

Emergency stop switches readily accessible whenever required. 

Electrical inter -locking to shut down feeding conveyors whenever a receiving 
conveyor stops. 

Signal devices to warn personnel of imminent start -up of conveyor, especially if 
started from a remote location. 

Special enclosures for motors and controls for hazardous atmospheric conditions. 

2.7 WELDING 

Steel is affected by heat take care to avoid overheating when welding. If welding stainless 
steel, ensure that the consumable material is as resistant to corrosion as the parent metal. 
The consumable should therefore contain as much alloy as the parent metal. Welding 
together two dissimilar materials should be avoided due to the risks for hair -line fractures, 
reduced weld strength and a greater propensity to corrode due to electrolytic action. 

The weld surfaces should be degreased with acetone (or an equivalent solvent) 
immediately prior to welding. The material should be degreased at least 60mm from the 
weld surface. 

The following electrodes should be used for arc welding; 

ELECTRODE TYPES 

OK 4800 For spirals of special steel (the electrode dimension 
should be at least 2mm to avoid overheating). 

OK 4800 For mild steel or HTMAS. 

OK 6130 For stainless steel. 

OK 6330 For acid resistant stainless steel to mild steel (or to 
HTMAS). 

OK 6333 For stainless to mild steel (or to HTMAS). 

Suitable electrode sizes are 2.0 to 3.25mm depending on where the weld is placed. 

If your conveyor is delivered in sections, it will be necessary to weld the spiral. Refer to 
instructions in 2.3 and Appendix 'Welding Procedure' for the correct procedure. 

For weights of conveyors see Appendix 'General Arrangement Drawings'. Weights are 
shown under Notes on each Drawing. 
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i 
3.0 OPERATION i 

3.1 PRE -START CHECKS 

Only persons completely familiar with the safety aspects (as detailed in Sect. 7.0) should be 

permitted to operate the conveyor. The operator should thoroughly understand these 
instructions before attempting to use the conveyor. Failure to follow these precautions may 
result in serious personal injury or damage to equipment. 

Before the initial start-up of the conveyor, make the following inspections; 

1. Check to make sure the gearbox is securely fastened to the conveyor drive plate. 

2. Check all connections to the motor and starting device with the wiring diagram. Check 
the voltage, phase and frequency on motor nameplate. 

Figure 3.1a - Direction of Rotation 

3. Remove motor cooling fan cowling and rotate spiral via fan to ensure that it rotates 
freely. At the same time check spiral rotation and that material will flow towards outlet. 

4. Check gland packing box adjustment, lubrication and piping (if supplied). 

5. Check gearbox lubrication level. 

6. Make sure all covers, guards and safety equipment are properly installed. 
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3.2 OPERATIONAL CHECK -LIST 

The following should be used upon initial start-up and after extended shut -down periods. 

1. Operate conveyor empty for 1 -2 hours, making a continuous check for heating of 
gearbox bearings and noisy operation. 

2. Check that the discharge of the conveyor is clear before feeding any material. 

3. Increase feed rate gradually until rated capacity is attained. 

4. Stop and start conveyor several times, and allow to operate for several hours. 

5. Shut off conveyor and lock out power supply. Remove covers and check coupling 
bolts for tightness. 

6. Replace covers. 

7. Ensure material is "flowing" in the correct direction. 

8. Make certain that the conveyor controls (e.g. motion sensor, slide gates) are 
interlocked correctly and functional. 

3.3 EXTENDED SHUT -DOWN 

If the conveyor is to be inoperative for a long period of time, it is advisable to permit it to 
operate for a period of time after the feed has been cut -off in order to discharge as much 
material as possible from the trough. The trough should be cleaned completely after the 
conveyor is shut down and the power locked out. 

Conveyors that are shut down during freezing conditions should be protected by one of the 
following methods; 

Empty the trough completely. 

Insulate the conveyor to prevent the material from freezing. 
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4.0 MAINTENANCE 

4.1 GENERAL 

Generally it is necessary to establish routine periodic inspections of the entire conveyor to 
ensure continuous maximum operating performance. Practice good house keeping. Keep 
the area around the conveyor and drive assembly clean and free of obstacles to provide 
easy access and to avoid interference with the function of the conveyor or drive. 

Always - 
1 . Follow the established local regulations and /or procedures for isolation of equipment. 

Or- 

2. Lock -out power to motor before doing any maintenance work preferably with a 
padlock on control panel or isolator. 

3. Do not remove padlock from control, nor operate conveyor, until covers and guards 
are securely in place. 

4.2 PACKING GLAND ADJUSTMENT 

Packing gland bolts should be evenly adjusted so they are little more than finger tight. Over 
tightening of the packing gland may result in premature packing failure and possible 
damage to the shaft and gland. 

When packing is new, frequent minor adjustments during the first few hours (if material 
being conveyed is very fluid) of operation are recommended in order to compress and seal 
the packing. 

GREASE PORT 
GLAND COVER 

N. 
., ., / /., , 

GLAND PACKING LANTERN RING 

DRIVE SHAFT 

Figure 4.2a - Packing Box Arrangement 
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4.3 LUBRICATION 

Please refer to the Appendix 'Lubrication Check Sheets' for Grease and Oil types for your 
particular conveyor. 

4.4 SURFACE COATING 

This section describes how the conveyors surfaces should be treated, if made of stainless 
steel or not. The materials of construction for your particular conveyor are specified in the 
Appendix 'Conveyor Data Sheets'. 

Operation in sewage treatment plant or damp environments exposes the conveyor to air 
that may contain chemically or biologically corrosive particles. In these cases painted, 
galvanised and stainless steel surfaces can be damaged. It is therefore important that 
personnel follow the operating instructions and remedy any corrosion or damage to 
coatings as soon as they occur. 

Standard Procedure for Surface Repair 
Painted 
In the standard manufacturing procedure the conveyors trough and protective cover 
are sandblasted to Class 2 -'h as per AS1627.4 and then prime coated with a two 
component red oxide zinc phosphate epoxy polyamide to give a dry film thickness 
(DFT) of no less than 75pm. The final coat shall be a two component epoxy 
polyamide to give a DFT of no less than 175pm. The coating shall be sufficiently 
cured for re- coating within 24 hours at 25 °C. 

Final colour to be Blue Grey N53 (or as specified by client) as shown in AS2700. 

To ensure long equipment life it is important that the coated surfaces are maintained 
to prevent rust that can cause serious damage in a short space of time. 

Rust may be ground back to bare metal and the surface carefully cleaned before it is 

covered by the above or an equivalent rust protective coating. 

Hot Dip Galvanised. 

The conveyor trough and protective cover have been Hot Dip Galvanised to AS1650 
and AS1214. 

Rust may be ground back to bare metal and the surface carefully cleaned before 
application of a suitable "Cold Galvanising" agent. 

Stainless Steel. 

The materials used are 304 or 316SS (refer to Appendix 'Conveyor Data Sheets'). 
These materials do not need any special treatment but the following should be 
observed. 

Grinding or welding in close vicinity of the conveyor must be avoided. Showering 
sparks onto the stainless steel can cause a rust brown discolouration. 

All stainless steel surfaces must be handled so that the corrosive resistance is not 
impaired. As a minimum the stainless steel should not come into contact with steel of 
other qualities during transportation or assembly. Wood, cloth or plastic should be 
used to pad the stainless steel when lifting or transporting the conveyor. 

The heat input during welding leads to the formation of chromium oxides on the steel 
surface. The underlying material is depleted of chromium, increasing the risk for 
corrosion. Passivating removes the oxides, scale and slag. The surface is cleaned to 
bare metal and a thin protective layer, or "passive" layer, is built up. This restores 
optimal corrosion resistance and ensures that the weld will have the longest possible 
life. 
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4.5 MAINTENANCE TIME TABLE 

The following checks outlined below are recommendations only. They can be adjusted to 
suit the operation time of the conveyor or incorporated into existing site maintenance 
procedures. 

PREVENTIVE MAINTENANCE 

PERIOD ACTIVITY 

Weekly 
Check bell housing packing box temperature with a thermometer, not by 
hand. If over 60 °C it may be due to lack of grease. 

Check for any unusual vibration or noise. Locate and rectify. 

Monthly 

Clean the conveyor inside and outside (if necessary). This is usual if the 
conveyor has been standing idle for long periods. 

Check the liner for wear. If yellow backing is showing through replace 
damaged section. 

Check gland packing box for leaks (if very moist materials). 
Re- tighten if necessary. 

Check the spiral for any excessive wear or unusual damage. A maximum of 
20% of the spirals original sectional dimension can be worn away before it 

requires replacement. If the spiral is extremely long ( >15m) it should be 
replaced before this level is reached. 

Half 
Yearly 

Check all fasteners (supports, trough connections etc.). 

Check all trough welds. 

Check the oil level in the gearbox and its colour. If the oil is heavily 
emulsified (cream -like) there is water in the oil. Rectify and replace. 

Check the control system, i.e. emergency stops, sequential control etc. 
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i 5.0 SERVICE i 

5.1 REPLACING THE GLAND PACKING 

1. Empty conveyor of all material. 
Unscrew the gland cover screws and slide the cover back along the drive shaft. 

Figure 5.1a - Gland Cover Screws 

GREASE PORI 

CLANG PACKING 

DRIVE SHAFT 

LANTERN RING 

f:'1 11111g;[ - 

Figure 5.1b - Packing Box Assembly 

2. Remove the packing and clean the packing box seats. 

3. Cut the new packing with an angle (45 Degrees). Put tape around the packing before 
it is cut to prevent the ends from fraying. 

4. Push the new packing into the packing box seat cut ends first. 

5. Repeat this process for the other packs. Check that each is in place before the next 
is put in. The packs should be rotated by 90° to each other so that the joins are in 
different places. 

6. Replace the gland cover and tighten the screws so that the packing is properly 
formed in the packing box seats. 

7. Lubricate as per the Appendix 'Lubrication Check Sheets'. 

8. Test run the conveyor with material to make sure the packing box does not leak. 
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5.2 REPLACING THE LINERS 

Depending on what is to be conveyed the conveyor can be lined with different 
materials. There are three different types of liners - 

Plastic or UHMW Polyethylene 

Steel Bar 

Steel Plate 

Technical data concerning the liners steel and plastic qualities is specified on the 
drawings. 

Liners can often be replaced without the spiral being totally removed. However 
servicing is easier without the spiral in the trough. 

Replacing the Plastic Liner - 

The new plastic liners are either delivered ready shaped or flat. The shaped liners 
should not be removed from their packaging until immediately before they are to be 
fitted. Once the liner has been removed from its packaging it takes only one hour for it 

to become flat and needs reshaping. 

1. Empty the conveyor of material. Unfasten the lid and remove or push it back from 
the trough (see Fig 5.2a). 

2. Unfasten the nuts on the coupling disc bolts holding the spiral to the coupling disc. 

3. Remove the spiral from the trough or lift it to increase accessibility (see Fig 5.2b). 

Figure 5.2a - Taking off the Cover Figure 5.2b - Lifting the Spiral 

4. Insert a heavy duty screw driver or lever down between the trough and the plastic 
liner so that it releases from its steel block retainers (see Fig 5.2c). 

5. Take hold of the liner and pull it out (see Fig 5.2d). 
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Figure 5.2c - Levering Out the Liner 

Figure 5.2e 

Figure 5.2d - Pulling Out the Liner 

Figure 5.2f 

6. Push the new liner under the spiral, making sure the wear indicator strip is at the 
bottom. It is important to secure the liner under the retainer blocks on each side of 
the trough (Figure 5.2e & 5.2f). 

7. Replace the bolts holding the spiral to the coupling disc. 

8. Replace the lid to the trough (Figure 5.2g). 

Figure 5.2g Replacing the Liner 
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Replacing the Steel Bar and Steel Plate Liner - 

This section describes the replacement of both steel bar and steel plate liners. 

The majority of the steps are common to both procedures. Where the steps differ, this is 

noted in the text. This procedure requires welding. See Section 2.8 "Welding" before 
commencing to weld. 

1. Unfasten the lid and remove or push back from the trough. 

2. Unfasten the nuts on the coupling disc bolts holding the spiral to the coupling 
disc. 

3. Remove the spiral from the trough or lift it to increase accessibility (fig 5.2h). 

Figure 5.2h - Taking off the Cover, Removing the Spiral 

4. Use a grinder to grind away the welds from both sides of the steel bars (or steel 
plate liner) and remove the bars (liner) from the trough. 

Figure 5.2i Figure 5.2j Figure 5.2k 

5. Grind the surfaces clean where the old welds were positioned. 

6. Degrease the surfaces (with acetone or a similar solvent) to prepare for the new 
steel bars (liners). 

7. Take a new steel bar (steel plate liner) and fasten it in the position of the old one. 

8. Check that the bars are all in line. 
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9. For steel plate liner: -place welds opposite each other along the length of the 
trough. 

For steel bars:- Put welds (75run /250pitch) along the length of the bar. The welds 
should alternate from the left to the right hand side of the bar (125pitch). Make 
sure the ends of the bars are welded to the trough (fig 5.21). 

10. Repeat this procedure for the other steel bar liners. 

11. Replace the spiral to the trough and fasten it to the coupling disc. 

12. Replace the protective cover to the trough (fig. 5.2m). 

Figure 5.21 Figure 5.2m 

5.3 REPLACING THE SPIRAL 

There should be no welded joints in the spiral closer than 4 spiral -turns to the spirals 
coupling disc. 

1. Undo the bolts holding the protective cover and remove it from the trough. 

2. Check the new spiral has the dimensions given on the drawing and check against 
the existing spiral. 

3. Un -bolt the spirals coupling disc from the drive shafts coupling disc. 

G o - - -- 
------ s, 

,,,/ 3---. 

o o o 

Figure 5.3a - Removing the Spiral 
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4. Lift the spiral from the trough. Depending on the local facilities the spiral can be 
removed in several ways. The spiral can be either lifted, pushed out through the 
troughs opening or cut into sections etc. 

5. Place the new spiral in the trough. 

6. Fasten the coupling discs together (use new locking nuts each time). 

7. Replace the protective cover to the trough. 

6.4 REPLACING THE DRIVE SHAFT 

1. Undo the bolts holding the protective cover and remove it from the trough. 

2. Un -bolt the spirals coupling disc from the drive shafts coupling disc. 

3. Remove the spiral from the trough or move it forward enough so that the drive shaft 
can be removed via the trough. 

4. Unscrew the locking bolt, spring washer and stepped spacer from the drive shaft, 
located at the rear of the gearbox (see fig. 5.4a). 

5. Remove the gland cover screws from the packing box (see Fig 5.4b). 

Figure 5.4a - Remove the Locking Bolt, Spring Washer and Stepped Spacer 

6. Use an extractor tool to push the drive shaft into the trough. Remove the key from 
the gearbox keyway before the drive shaft goes through the packing box. 

NOTE - The end of the drive shaft must be protected so that the threads are not 
damaged. A screw can be threaded into the end of the shaft before this is 
placed under pressure. 

7. Remove the old drive shaft from the trough and lift in the new one. 
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"$1 
Figure 5.4b - Gland Cover Screws Figure 5.4c - Using an Extractor Tool 

8. Turn the gearbox hollow shaft so that the key way is in the correct position in relation 
to the spirals drive shaft. Push the new drive shaft in so that it takes the place of the 
old shaft. Place the key in the key way before the drive shaft goes into the gearboxes 
hollow shaft. 

9. Screw the locking bolt, spring washer and stepped spacer into the new drive shaft. 

NOTE - The spiral must be pushed towards the drive end in order for the locking 
bolt to thread into the drive shaft. 

10. Tighten the gland cover screws so that only a 7mm (approx.) gap remains between 
the packing box seat and the gland. Tighten the screws alternately and check the 
remaining gap after each turn. 

11. Fasten the coupling discs together (use locking nuts). 

12. Replace the protective cover to the trough. 

13. Lubricate packing box as per Appendix 'Lubrication Check Sheets'. 

14. Test run conveyor with material to make sure that the packing box does not leak. If 
there is heavy leakage tighten the gland cover screws. 

NOTE - DO NOT OVERTIGHTEN. 
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5.5 REPLACING THE SPIRAL BRUSH 

This procedure involves welding. See Section 2.7 "Welding instructions" before 
commencing to weld. 

1. Remove the spiral as described in Section 5.3. 

2. Grind away the welds holding the spiral brush. 

3. Remove the spiral brush. 

4. Form the new spiral brush around the spiral. The new brush should stick 
out from the spiral by about 5 mm. 

Figure 5.5a. Mounting the spiral brush. 

5. Weld the new spiral brush to the same side as the previous brush. 

6. Replace the spiral to the trough as described in Section 5.3. 
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6.0 TROUBLESHOOTING 

6.1 GENERAL 

Between regular maintenance inspections, be alert for signs of motor or Conveyor 
trouble. Common symptoms are listed below. 

Correct any trouble immediately and AVOID COSTLY REPAIR AND SHUTDOWN. 

Troubleshooting shall be done with the power supply disconnected and locked off, 
except for those checks which cannot be performed without voltage. 

Always make sure there is no one near the conveyor when the power supply is turned 
on. Use the following table as an aid to troubleshooting. It is assumed the conveyor and 
installation have formerly functioned satisfactorily. 

6.2 TROUBLESHOOTING CHART 

PROBLEM CAUSE REMEDY 

Conveyor 
Fails to Start 

Blown Fuse Determine and correct cause of 
failure and replace fuse 

Motor protection device activated Reset protective device. Identify 
and correct cause for failure 

Motor protection device faulty or 
will not reset 

Check protection device for faults 

Motor not connected for proper 
voltage 

Check connection diagram in 
conduit box cover and correct the 
wiring. 

Conveyor 
starts but 
motor 
protection 
device trips 
immediately 

Spiral jam from foreign object 
entering trough. 

Remove object and restart 

Gearbox seizure due to no oil Remove gearbox and service 

Settings on motor protection 
incorrect 

Check and re -set 

Motor improperly connected Check connection diagram in 
conduit box cover and correct the 
wiring 

Excessive 
vibration 

Loose drive station Check and re- tighten fixing bolts 

Unstable ground conditions Rectify 

Loose support/trough connections Check and re- tighten 

Conveyor 
output is too 
low 

Worn spiral screw Replace spiral 

Material being conveyed is not as 
originally specified 

Contact SPIRAC 
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TROUBLESHOOTING CHART cont 

PROBLEM CAUSE REMEDY 

Motor 
overheats 

Motor not connected for proper 
supply voltage 

Check connection diagram on 
conduit box cover and correct 
wiring 

Insufficient cooling air volume due 
to obstructed air flow 

Provide clearance around fan 
area 

Motor allowable duty cycle is 
exceeded. Too many starts per 
hour 

The problem may not be solved 
by a larger unit. Review with 
manufacturer 

Single phasing due to break or 
loose connection in supply line or 
blown fuse 

Repair supply line. Replace fuse 

Spiral screw 
jamming 

Excess material causing spiral to 
rise and interfering with lids /cross 
bars 

Reduce material inflow. Install 
anti -lift bars 

Foreign object in conveyor Remove object 

Liner has come loose and wedged 
itself inside the spiral 

Remove and replace liner 

Incorrect alignment of screw when 
welding causing eccentric rotation 

Confirm and replace /re -weld 

Conveyor 
runs in wrong 
direction 

Electrical cable leads wired 
incorrectly 

Reconnect two phase wires. 
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7.0 SAFETY i 

7.1 GENERAL 

The following instructions should always be observed when handling or working with the 
conveyor - 
1. SPIRAC equipment is supplied conforming to AS 4024.1 - 1996 - Safeguarding of 

Machinery and complies providing all guards remain locked in place with the bolts 
supplied. Any work that necessitates removal of any guarding must be carried out in 
strict accordance with the SPIRAC Operation and Maintenance manual supplied. 
However Local work practices and regulations should be applied to the selection of 
any protective equipment or labeling that may be required. 

2. Ensure the conveyor is maintained in accordance with section 4. MAINTENANCE of 
this manual. 

3. Any person who will install, operate, service, repair or supervise the operation of this 
equipment must be trained and informed in accordance with local regulations and 
legislation. 

4. Where local regulations dictate that Work method statements, Safe working practice 
statements, Job Safety Analysis, Pre -commencement Hazard checks and attendance 
to tool box meeting be adhered to, it is the responsibility of the owner /operator of this 
equipment to ensure the forenoted is actioned and recorded. 

5. Always isolate the conveyor main power source and ensure that the conveyor cannot 
be . started before commencing any servicing work. 

6. Ensure that all service equipment, such as but not restricted to, chain blocks, slings, 
staging is well maintained and is in accordance with local regulation and legislation. 

7. Never try to lift more than one item at a time i.e. protective covers (or lids). 

8. Take care to avoid compression injuries when removing or replacing the spiral. Note 
that the spiral can slide out of the trough when the conveyor is inclined. 

9. Personnel operating or servicing the conveyor should be equipped with the correct 
protective wear should a biological or mechanical hazard be present. Local work 
practices and regulations should be applied to the selection of the protective 
equipment. 

10. Personnel working frequently in these areas where conveyors have remote control or 
automatic start/stop, must be informed of the operation. 

11. On completion of any service work, please refer to this manuals section 3. 

OPERATION, for the necessary instruction on re- starting. 

12. Ensure that no one is working on the conveyor before it is started. 

13. Never use the conveyor for other purposes other than which it is designed or above its 
given capacity. 

14. Personnel should never use the conveyor as a walkway to go to other areas. 

7.2 NOISE 

The equivalent continual A -wave noise level during normal operation is <70dB. 
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In cases where the equivalent continual A -wave noise level exceeds 70 dB, ear protection 
must be worn. 

8.0 SPARE PARTS 

8.1 CONVEYOR PARTS DESCRIPTION 

The list of spare parts gives the correct names for the parts of the conveyor and therefore 
eases the ordering of spare parts. 

The dimensions and technical data for your conveyor are specified in Appendix 'General 
Arrangement Drawings'. Make sure you have the drawing available when ordering parts by 
telephone. Also refer to Technical Specifications in Appendix 'Conveyor Data Sheets'. 

Figure 8 -1. Conveyor Parts 

Conveyor Standard Parts Accessories 

1 Motor and gearbox 8 Draining section with screen 

2 Bell Housing 9 Slidegate (Knifetype) 

3 Drive shaft and coupling disc 10 Electronic linear actuator / 
pneumatic cylinder 

4 Spiral and coupling disc 11 Longopac holder with adapter 

5 Spiral 

6 Trough 

7 Liner 
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Recommended Spare Parts 
SPIRAC have endeavoured to provide you with equipment that will give you continued and 
long lasting service. However, we recommend that the following wear items be kept as a 

minimum to ensure uninterrupted service: 

Drive Station Gland Packing 1 Set 
(for each size gearbox supplied) 

Conveyor Liners - Duraflo (with 
coloured wear backing) or 
Steel 

Depends on conveyor length and 
type of liner originally supplied - 
Refer to Drawing 

Instrumentation 
(Where applicable) 

Motion Sensing Probe 1 required (for each area) 

For actual part numbers and descriptions, please refer to Technical Specifications in 
Appendix 'Conveyor Data Sheets' and the Appendix 'General Arrangement Drawings', also 
quoting the drawing number. 

8.2 SUPPLIER CONTACT 

SPIRAC ENGINEERING has Sales Offices throughout the world. Manufacturing is 
undertaken in Australia and Sweden. If you are unsure of your Agent, please make your initial 
contact to - 

Or- 

SPIRAC Pty Ltd 
PO Box 1216 

BIBRA LAKE, DC WA 6965 
Western Australia 

Ph : +61 (08) 9434 0777 
Fax : +61 (08) 9434 0778 

Email: info @spirac.com.au 

SPIRAC Pty Ltd 
32/8 Victoria Avenue 

CASTLE HILL NSW 2154 
Sydney 

Ph : +61 (02) 9680 9381 
Fax : +61 (02) 9680 9382 
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Q 
SPI RAC 

® 

Document Number : 5317 -CDS -01 

Project : Goodna STP 

SPIRAC Client : Aquatec_Maxcon (Qld) Pty Ltd 

Conveyor Type : OK420- SPX/SS 

SPIRAC Conveyor Tag : 5317 -01 (CV -01) 

Drawing No : 5317 -01 Rev : 0 

CONVEYOR DATA SHEET 

Application Details 

Material to Convey Dewatered sludge 

Capacity (m3 /hr) 15 

Density (kg /m3) 1000 Approx 

Spiral Details 

Spiral Designation: AB365/398- 70x25 +40x15 

Direction of wind Right hand wound 

Pushing / Pulling Pushing 

Material HTMAS 

Construction Details 

Trough / Lid Material 3mm Thk 316SS 

Liner(Material/Thkness) SPX /15mm 

Packing Gland Buraflon 5846 / 6.35 

Dry Conveyor weight (kg) 2200 

Optional 

Local Control Panel N/A 

Slidegates N/A 

Washdown Nozzles N/A 

Load Monitor N/A 

Motion Sensor N/A 

Motor Details 

Manufacturer SEW 

Frame Size / Poles DV132ML4 

Rated Power (kW) 9.2 

Rated Current (A) 18.7 

Motor Speed (rpm) 1440 

Voltage / Hertz / Phase 415 / 50 / 3 

IP Rating IP56 

Finish Standard 

Gearbox Details 

Manufacturer SEW 

Model KÁ97 

Ratio (i) 47.93:1 

Output Speed (rpm) 30 

Mounting Position M2 -M5B 

Oil Capacity (litres) 15.2 

Anti -Condensation 
Heater (230V) 

N/A 

Oil Level Sight Gauge N/A 

Torque Limiter N/A 

Finish Standard 

Drive Serial No. 
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Q 
SPI RAC 

® 

Document Number : 5317 -CDS -02 

Project : Goodna STP 

SPIRAC Client : Aquatec_Maxcon (ad) Pty Ltd 

Conveyor Type : U420- SPX/SS 

SPIRAC Conveyor Tag : 5317 -02 (CV -02) 

Drawing No : 5317 -02 Rev : 0 

CONVEYOR DATA SHEET 

Application Details 

Material to Convey Dewatered sludge 

Capacity (m3 /hr) 15 

Density (kg /m3) 1000 Approx 

Spiral Details 

Spiral Designation: AB365/398- 70x25 +40x15 

Direction of wind Right hand wound 

Pushing / Pulling Pushing Reversing 

Material HTMAS 

Construction Details 

Trough / Lid Material 3mm Thk 316SS 

Liner(Material/Thkness) SPX /12mm 

Packing Gland Buraflon 5846 / 6.35 

Dry Conveyor weight (kg) 500 

Optional 

Local Control Panel N/A 

Slidegates N/A 

Washdown Nozzles N/A 

Load Monitor N/A 

Motion Sensor N/A 

Motor Details 

Manufacturer SEW 

Frame Size / Poles DRE90L4 /DH 

Rated Power (kW) 1.5 

Rated Current (A) 3.7 

Motor Speed (rpm) 1435 

Voltage / Hertz / Phase 415 / 50 / 3 

IP Rating IP56 

Finish Standard 

Gearbox Details 

Manufacturer SEW 

Model FA77B 

Ratio (i) 108.46:1 

Output Speed (rpm) 13 

Mounting Position M1 

Oil Capacity (litres) 5.9 

Anti -Condensation 
Heater (230V) 

N/A 

Oil Level Sight Gauge N/A 

Torque Limiter N/A 

Finish Standard 

Drive Serial No. 
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Q 
SPI RAC 

® 

Document Number : 5317 -CDS -03 

Project : Goodna STP 

SPIRAC Client : Aquatec_Maxcon (ad) Pty Ltd 

Conveyor Type : U320- SPX/SS 

SPIRAC Conveyor Tag : 5317 -03 (CV -03) 

Drawing No : 5317 -03 Rev : 0 

CONVEYOR DATA SHEET 

Application Details 

Material to Convey Dewatered sludge 

Capacity (m3 /hr) 8 

Density (kg /m3) 1000 Approx 

Spiral Details 

Spiral Designation: AB280/330- 60x25 +40x8 

Direction of wind Right hand wound 

Pushing / Pulling Pushing 

Material HTMAS 

Construction Details 

Trough / Lid Material 3mm Thk 316SS 

Liner(Material/Thkness) SPX /12mm 

Packing Gland Buraflon 5846 / 6.35 

Dry Conveyor weight (kg) 

Optional 

Local Control Panel N/A 

Slidegates N/A 

Washdown Nozzles N/A 

Load Monitor N/A 

Motion Sensor N/A 

Motor Details 

Manufacturer SEW 

Frame Size / Poles DRE100LC4 /DH 

Rated Power (kW) 3 

Rated Current (A) 6.5 

Motor Speed (rpm) 1455 

Voltage / Hertz / Phase 415 / 50 / 3 

IP Rating IP56 

Finish Standard 

Gearbox Details 

Manufacturer SEW 

Model FA87B 

Ratio (i) 109.49:1 

Output Speed (rpm) 13 

Mounting Position M1 

Oil Capacity (litres) 10.8 

Anti -Condensation 
Heater (230V) 

N/A 

Oil Level Sight Gauge N/A 

Torque Limiter N/A 

Finish Standard 

Drive Serial No. 
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' ;}J'Lätktor' . r t' e 
i 

. 

LUIB1RICAN,NIT CH,E1CKSHEET 

Part to be lubricated Gearbox 

Recommended lubricant BP Energol GR -XP 220 (or equiv) 

Change Frequency 6 - 12 months 

Oil Volume Refer Conveyor Specification Sheet 

Part to be lubricated Bell Housing Gland Packing - Buraflon 5846 / 6.35 

Recommendable lubricant Castro) Grease EPL2 Multi Purpose Extreme Pressure 

Change Frequency Every 6 months 

Filling method Grease Gun 

Gearbox Mounting Positions and Relevant Lubrication Points 
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LUBRICANT CHECK SHEET 

Part to be lubricated Gearbox 

Recommended lubricant BP Energol GR -XP 220 (or equiv) 

Change Frequency 6 - 12 months 

Oil Volume Refer Conveyor Specification Sheet 

Part to be lubricated Bell Housing Gland Packing - Buraflon 5846 / 6.35 

Recommendable lubricant Castrol Grease EPL2 Multi Purpose Extreme Pressure 

Change Frequency Every 6 months 

Filling method Grease Gun 

Gearbox Mounting Positions and Relevant Lubrication Points 
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Part to be lubricated Gearbox 

Recommended lubricant BP Energol GR -XP 220 (or equiv) 

Change Frequency 6 - 12 months 

Oil Volume Refer Conveyor Specification Sheet 

Part to be lubricated Bell Housing Gland Packing - Buraflon 5846 / 6.35 

Recommendable lubricant Castrol Grease EPL2 Multi Purpose Extreme Pressure 

Change Frequency Every 6 months 

Filling method Grease Gun 

Gearbox Mounting Positions and Relevant Lubrication Points 
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APPENDIX D 

GEARBOX PARTS LISTS 
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*Parts List 
Helical -bevel gear unit 
KA97A 
Reinforced bearing 

SEW 

523 
522 

168 7 9 10 167 12 166 11 83 17 19 84 25 23 521 159 88 184183 59 100 101 102 22 20 

91 

92 

93 

94 

95 

990 

158, 131 39 137 506 37 6 5 4 31 135 30 542 133 132 161 160 

507 138 543 
508 544 

335 

EURODRIVE 

38 260 397 
Page 1 of 2 

1 29 

165 3 536 42 533 119 47 48 45 2 43 114 113 

537 534 116 

538 535 

99 

No. Description DIN standard label Part No. Qty No. Description DIN standard label Part No. Qty 

1 Pinion 1 31 Key DIN6885 AB14x9x50 -55HRC 0 013 548 8 1 

2 Gear Wheel 2 1 37 Tapered Roller Bear. DIN720 303 09 0 013 929 7 1 

3 Pinion shaft 1 39 Circlip /Snap r. DIN472 100x4 0 013 021 4 1 

Gear wheel 1 42 Tapered Roller Bear. DIN720 303 10 0 012 469 9 1 14 

5 Pinion Shaft 5 1 43 Key DIN6885 B10x8x40 -55HRC 0 013 509 7 1 

6 Gear Wheel 6 1 45 Tapered Roller Bear. DIN720 303 09 0 013 929 7 1 

7 Hollow. Shaft Key 0 70 mm 0 044 470 7 1 47 Circlip /Snap r. DIN472 100x4 0 013 021 4 1 

9 Oil Seal BA- SF95x170x13/10 -NBR 0 017 772 5 1 48 Spacer DIN988 S80x100x3,5 0 012 028 6 1 

9 Oil Seal a) h) BA- SF95x170x13/10 -FKM 0 017 812 8 1 59 Screw Plug M22x1,5 0 011 431 6 7 

10 Oil Seal b) h) B1- SF95x163x10/16,5 -FKM 0 017 372 X 1 83 Nilos Ring 30219 AV 0 013 717 0 1 

11 Tapered Roller Bear. DIN720 302 19 0 013 920 3 1 84 Nilos Ring 30219 AV 0 013 717 0 1 

12 Circlip /Snap r. DIN472 170x4 0 013 020 6 1 88 Circlip /Snap r. DIN472 170x4 0 013 020 6 1 

17 Distance Piece 0101x 0110x22 mm 0 042 821 3 1 91 Circlip /Snap r. DIN472 70x2,5 0 010 337 3 1 

19 Key DIN6885 B22x14x70 -55HRC 0 011 607 6 1 92 Disc 22x69,5x10 0 103 465 0 1 

20 Vent Valve M22x1,5 -MS 0 013 032 X 1 93 Lock Washer DIN128 A 20 0 010 996 7 1 

22 Gear Housing 0 643 073 2 1 94 Hexagon Head Screw 1504017 M20x50 -8.8 0 010 128 1 1 

23 Spacer DIN988 S 150x170x3,5 0 017 920 5 1 95 Protection Cap 70,8 0 114 081 7 1 

25 Tapered Roller Bear. DIN720 302 19 0 013 920 3 1 100 Gear Cover Plate 0 643 184 4 1 

29 Surface sealing compound 0 910 255 8 X) 101 Hexagon Head Screw IS04017 M8x20 -8.8 0 011 025 6 10 

30 Tapered Roller Bear. DIN720 303 09 0 013 929 7 1 102 Surface sealing compound 0 910 255 8 X) 

* Gearing parts have embossed part numbers which must always be quoted. 
X) As required 
a) optional oil seal in FKM (Viton) 
b) double sealing 
e) Only for mounting position M5A (or mounting position M5B with inverted rotating direction) 
f) Only for mounting position M6B (or mounting position M6A with inverted rotating direction) 
h) ATEX model according to category II2G, II2D, I13G, II3D 

hen ordering spare parts please quote designation with part number and nameplate data with serial number! 
uilton gear units have motors, variable speed gear units or special input shaft assemblies mounted at the drive end. For parts see appropriate parts list. 
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Parts List 
Helical -bevel gear unit 
KA97A 
Reinforced bearing 

523 
522 

168 7 9 10 167 12 166 11 83 17 19 84 25 23 521 159 88 184183 59 100 101 102 22 20 

91 

92 

93 

94 

95 

990 

158 131 39 137 506 37 6 5 4 31 135 30 542 133 132 161 160 

507 138 543 

508 544 

335 

,.:,:.::.::.:;;:; 

SEW 
EURODRIVÓ 

38 260 397 
Page 2 of 2 

1 29 

165 3 536 42 533 119 47 48 45 2 43 114 113 

537 534 116 

538 535 

No. Description DIN standard label Part No. Qty No. Description DIN standard label Part No. Qty 

99 Fixed Hood Cover op! compi. 0 643 518 1 1 183 Oil Seal a) h) BA- SF95x170x13/10 -FKM 0 017 812 8 1 

113 Slotted Round Nut DIN981 KM7 0 012 170 3 1 184 Oil Seal b) h) B1- SF95x163x10/16,5 -FKM 0 017 372 X 1 

114 Multi -Tang Washer DIN5406 MB7 0 012 164 9 1 335 Torque Arm Cpl. 0 643 440 1 1 

116 Thread lock pin 0 910 242 6 X) 506 Shim DIN988 80x100x0,1 0 010 381 0 di 
IF 119 Distance Piece 050,5x 060x39 mm 0 643 346 4 1 507 Shim DIN988 80x100x0,3 0 010 405 1 

131 Closing Cap 100x12 0 010 686 0 1 508 Shim DIN988 80x100x0,5 0 010 427 2 

132 Circlip /Snap r. DIN472 100x4 0 013 021 4 1 521 Shim DIN988 150x170x0,1 0 017 916 7 X) 

133 Spacer DIN988 S80x100x3,5 0 012 028 6 1 522 Shim DIN988 150x170x0,3 0 017 917 5 X) 

135 Nilos Ring e) 30309AV 0 013 721 9 1 523 Shim DIN988 150x170x0,5 0 017 918 3 X) 

137 Spacer DIN988 S80x100x3,5 0 012 028 6 1 533 Shim DIN988 50x62x0,1 0 010 376 4 X) 

138 Nilos Ring f) 30309 AV 0 013 721 9 1 534 Shim DIN988 50x62x0,3 0 010 400 0 X) 

158 Closing Plug 9,5 0 011 371 9 2 535 Shim DIN988 50x62x0,5 0 010 418 3 X) 

159 Closing Plug 14,5 0 011 374 3 8 536 Shim DIN988 50x62x0,1 0 010 376 4 X) 

160 Closing Plug 9,5 0 011 371 9 2 537 Shim DIN988 50x62x0,3 0 010 400 0 X) 

161 Closing Cap 100x12 0 010 686 0 1 538 Shim DIN988 50x62x0,5 0 010 418 3 X) 

165 Closing Plug 17,8 0 011 383 2 4 542 Shim DIN988 80x100x0,1 0 010 381 0 X) 

166 Spacer DIN988 S 150x170x3,5 0 017 920 5 1 543 Shim DIN988 80x100x0,3 0 010 405 1 X) 

167 Closing Plug 14,5 0 011 374 3 8 544 Shim DIN988 80x100x0,5 0 010 427 2 X) 

168 Protection Cap 70,8 0 114 081 7 1 990 Contactcorros.lnhib. 0 910 503 4 2 

183 Oil Seal BA- SF95x170x13/10 -NBR 0 017 772 5 1 

Gearing parts have embossed part numbers which must always be quoted. 
X) As required 
a) optional oil seal in FKM (Viton) 
b) double sealing 
e) Only for mounting position M5A (or mounting position M5B with inverted rotating direction) 
f) Only for mounting position M6B (or mounting position M6A with inverted rotating direction) 
h) ATEX model according to category II2G, II2D, II3G, I13D 

When ordering spare parts please quote designation with part number and nameplate data with serial number! 
Built -on gear units have motors, variable speed gear units or special input shaft assemblies mounted at the drive end. For parts see appropriate parts list. 
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*Parts List 
Parallel -shaft helical gear units 
FA77A [1], FH77A [2], FV77A [3], FA77BA [4], 
FH77BA [5], FV77BA [6] 

2 -stage 

37 

506 
507 
508 

137 

39 

131 

19 

17 

12 

11 

10 

9 

7[11141 

168 

990 

167 

158 

59 

7121[51 

168 

990 

32 31 22 30 20 29 

SEW 

338 43 45 

EURODRIVE 

42 266 695 
Page 1 of 2 

521 

522 
523 

3 

4 

88 

184 

183 

91 

92 

93 

94 

95 

160 

100 

101 

102 

99 

91 

92 

93 

94 

95 

990 

3 -stage 

No. Description DIN standard label Part No. Qty No. Description DIN standard label Part No. Qty 

1 Pinion 1 25 Deep Groove Ball Brg DIN625 6014 -Z 0 011 729 3 1 

2 Gear wheel 1 29 Sealing Compound 0 910 255 8 X) 

3 Pinion shaft 1 30 Tapered Roller Bear. DIN720 303 05 0 013 938 6 1 

4 Gear wheel 1 31 Key 2 -stage DIN6885 B8x7x25 -55HRC 0 010 055 2 1 

5 Pinion shaft 1 31 Key 3 -stage DIN6885 AB8x7x20 -55HRC 0 013 543 7 1 

6 Gear wheel 1 32 Distance Piece c) 031x 038x23 mm 0 642 063 X 1 

7 Hollow. Shaft Key [1] [4] 0 50 mm 0 643 045 7 1 37 Tapered Roller Bear. DIN720 302 07 0 012 480 X 1 

17, [1NHó11Striftl yge011/11 /72000 1n. OZ693j?81j6 Ill 39 Circlip /Snap r. DIN472 72x2,5 0 010 322 5 1 

7 Holl.Shaft Shr.Disc [2] [5] 0 50 mm 0 643 176 3 1 41 Circlip /Snap r. DIN472 52x2 0 010 319 5 1 

7 Holl.Shaft Shr.Disc [2] [5] 0 50/52 mm 0 042 451 X 1 42 Deep Groove Ball Brg DIN625 6304 0 010 508 2 1 

7 Spli.Hollow Shaft [3] [6] 50x2x30x24 0 643 399 5 1 43 Key DIN6885 B8x7x12 -55HRC 0 013 491 0 1 

9 Oil Seal BA- SF70x110x12/8 -NBR 0 017 766 0 1 45 Deep Groove Ball Brg DIN625 6304 0 010 508 2 1 

9 Oil Seal a) h) BA- SF70x110x12/8 -FKM 0 017 806 3 1 59 Screw Plug M12x1,5 0 011 430 8 5 

10 Oil Seal b) h) B1- SF70x104x10 /14,5 -FKM 0 017 366 5 1 88 Circlip /Snap r. DIN472 110x4 0 010 328 4 1 

11 Deep Groove Ball Brg DIN625 6014 -Z 0 011 729 3 1 91 Circlip /Snap r. [1] [4] DIN472 50x2 0 010 338 1 1 

12 Circlip /Snap r. DIN472 110x4 0 010 328 4 1 191 [Ciiclip!SnaßTr6111(4] FDIN4721I50x2 01010i33811 N1l 
17 Distance Piece 071x 080x23 mm 0 643 011 2 1 91 Circlip /Snap r. [3] [6] DIN472 55x2 0 010 335 7 1 

19 Key DIN6885 B16x10x45 -C45K 0 013 479 1 1 92 Disc [1] [4] 17x49,5x8 0 103 974 1 1 

20 Vent Valve M12x1,5 -MS 0 013 031 1 1 1921 [DiskT(iñoh)1G11114] 111718xd198x3%81i . 018081944ó, 1111 

22 Gear Housing [1] [2] [3] 0 642 150 4 1 92 Disc [3] [6] 0 117 405 3 1 

22 Gear Housing [4] [5] [6] 0 642 015 X 1 

Parts with dimensions given in Imperial System units are written in italics and highlighted in grey. 

* The gearing parts have embossed part numbers. These must always be quoted. 
X) As required 
a) optional oil seal in FKM (Viton) 
b) double sealing 
c) for i = 10,93 to 281,71 
h) ATEX model according to category I12G, II2D, 113G, 113D 

When ordering spare parts please quote designation with part number and nameplate data with serial number! 
Built-on gear units have motors, variable speed gear units or special input shaft assemblies mounted at the drive end. For parts see appropriate parts list. 
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Parts List 
Parallel -shaft helical gear units 
FA77A [1], FH77A [2], FV77A [3], FA77BA [4], 
FH77BA [5], FV77BA [6] 

2 -stage 

37 

506 
507 
508 

137 

39 

131 

19 

17 

12 

11 

10 

9 

7111(41 

168 

990 

167 

158 

59 

7121151 

168 

990 

32 31 22 30 20 29 
338 43 45 

EURODRIVS 
42 266 695 

Page 2 of 2 

521 
522 
523 

88 

184 

183 

91 

92 

93 

94 

95 

160 

100 

101 

102 

99 

2 

3 

91 

92 

93 

94 

95 

990 

3 -stage 

No. Description DIN standard label Part No. Qty No. Description DIN standard label Part No. Qty 

93 Lock Washer [1] [4] DIN128 A 16 0 010 995 9 1 165 Closing Plug 14,5 0 011 374 3 8 

1931 1Lock1Wash71I111(41 10161081411.5 0160199519 IN 167 Closing Plug 10,5 0 011 372 7 8 

93 Spacer [3] [6] DIN988 S17x24x1,5 0 010 341 1 1 168 Protection Cap [1] [2] [4] [5] 50,5 0 114 095 7 1 

94 Hexagon Head Screw [1] [4] IS04017 M16x45 -8.8 0 011 024 8 1 íf,68] le tédigrera 111(91aí 15;1 5 011í141665F3 MI 
1941 Ilifell rchd.soewl,11If4111111111 11504011/715/18_1;1361 %4107 01806195713 LI 168 

181 

183 

Closing Cap [3] [6] 
Closing Cap 
Oil Seal 

55x10 
72x9 
BA- SF70x110x1218 -NBR 

0 012 
0 010 
0 017 

441 9 

692 5 
766 0 

94 Slotted Head Screw [3j [6] DIN912 M16x50 -8.8 0 012 330 7 1 

95 Protection Cap [1] [4] 50,5 0 114 095 7 1 

1951 1P.rúte 16717 Cef111f41 [5:1/5 0111141665F3 11111 183 Oil Seal a) h) BA- SF70x110x12/8 -FKM 0 017 806 3 1 

95 Closing Cap [3] [6] 55x10 0 012 441 9 1 184 Oil Seal b) h) B1- SF70x104x10 /14,5 -FKM 0 017 366 5 1 

98 Shrink Disc 62x110 0 643 466 5 1 338 Rubber Buffer 21x60x30 0 013 349 3 2 

99 Hood Cover 70 0 114 096 5 1 506 Shim DIN988 56x72x0,1 0 010 377 2 X) 

99 Fixed Hood Cover cpl Compl. 0 643 516 5 1 507 Shim DIN988 56x72x0,3 0 010 401 9 X) 

99 FoaedHood Cover cpIcpl. [2] [5] h) 0 643 587 4 . 1 508 Shim DIN988 56x72x0,5 0 010 425 6 X) 

100 Gear Cover Plate 0 642 098 2 1 515 Shim DIN988 42x52x0,1 0 010 375 6 X) 

101 Hexagon Head Screw IS04017 M8x20 -8.8 0 011 025 6 10 516 Shim DIN988 42x52x0,3 0 010 399 3 X) 

102 Gasket 0 642 095 8 1 517 Shim DIN988 42x52x0,5 0 012 041 3 X) 

131 Closing Cap 72x9 0 010 692 5 1 521 Shim DIN988 90x110x0,1 0 010 382 9 X) 

137 Spacer DIN988 S56x72x3 0 010 356 X 1 522 Shim DIN988 90x110x0,3 0 010 406 X X) 

158 Closing Plug 7,1 0 013 604 2 2 523 Shim DIN988 90x110x0,5 0 010 422 1 X) 

160 Closing Plug 7,1 0 013 604 2 2 990 Contactcorros.lnhib. 0 910 503 4 1 

161 Closing Cap 35x8 0 011 164 3 1 

Parts with dimensions given in Imperial System units are written in italics and highlighted in grey. 

* The gearing parts have embossed part numbers. These must always be quoted. 
X) As required 
a) optional oil seal in FKM (Viton) 
b) double sealing 
c) for i = 10,93 to 281,71 
h) ATEX model according to category II2G, II2D, II3G, I13D 

When ordering spare parts please quote designation with part number and nameplate data with serial number) 
Built -on gear units have motors, variable speed gear units or special input shaft assemblies mounted at the drive end. For parts see appropriate parts list. 
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SParts List 
Parallel -shaft helical gear units 
FA87A [1], FH87A [2], FV87A [3], FA87BA [4], 
FH87BA [5], FV87BA [6] 

2 -stage 

37 

506 
507 
508 

137 

39 

131 

19 

17 

12 

11 

10 

9 

7E11141 

168 

990 

167 

158 

59 

7121151 

32 31 22 30 20 29 338 

giii 

SEW 
EURODRIVE 

43 45 

2 

521 

522 
523 

88 

184 

183 

91 

92 

93 

94 

95 

160 

100 

101 

102 

168 

990 
99 

91 

92 

93 

94 

95 

990 

42 271 695 
Page 1 of 2 

3 -stage 

No. Description DIN standard label Part No. Qty No. Description DIN standard label Part No. Qty 

1 Pinion 1 25 Deep Groove Ball Brg DIN625 6018 -Z 0 011 730 7 1 

2 Gear wheel 1 29 Sealing Compound 0 910 255 8 X) 

3 Pinion shaft 1 30 Tapered Roller Bear. DIN720 303 06 0 012 477 X 1 

4 Gear wheel 1 31 

31 

Key 2 -stage 
Key 3 -stage 

DIN6885 B10x8x32 -55HRC 
DIN6885 AB10x8x30 -55HRC 

0 010 057 9 

0 013 545 3 

_1 

1 5 Pinion shaft 1 

6 Gear wheel 1 32 Distance Piece c) 036x 045x29 mm 0 642 064 8 1 

7 Hollow. Shaft Key [1] [4] 0 60 mm 0 643 261 1 1 37 Tapered Roller Bear. DIN720 303 08 0 010 604 6 1 

WI 1085/1ShettiONti]/(4JONI ,2T3Z5,in. 0164312820TI 11. 39 Circlip /Snap r. DIN472 90x3 0 010 326 8 1 

7 HoII.Shaft Shr.Disc [2] [5] 0 65 mm 0 643 177 1 1 41 Circlip /Snap r. DIN472 62x2 0 010 321 7 1 

7 Holl.Shaft Shr.Disc [2] [5] 0 65/66 mm 0 042 452 8 1 42 Deep Groove Ball Brg DIN625 6305 0 010 509 0 1 

7 Spli.Hollow Shaft [3] [6] 65x2x30x31 0 643 400 2 1 43 Key DIN6885 B8x7x20 -55HRC 0 011 5991 1 

9 Oil Seal BA- SF85x140x12/10 -NBR 0 017 769 5 1 45 Deep Groove Ball Brg DIN625 6305 0 010 509 0 1 

9 Oil Seal a) h) BA- SF85x140x12/10 -FKM 0 017 809 8 1 59 Screw Plug M12x1,5 0 011 430 8 5 

10 Oil Seal b) h) B1- SF85x134x10 /16,5 -FKM 0 017 369 X 1 88 Circlip /Snap r. DIN472 140x4 0 010 331 4 1 

11 Deep Groove Ball Brg DIN625 6018 -Z 0 011 730 7 1 91 Circlip /Snap r. [1] [4] DIN472 60x2 0 010 336 5 1 

12 Circlip /Snap r. DIN472 140x4 0 010 331 4 1 191 reiFEIpSnap r.. fldif.4] FDiN4772160x2 Oi0101336I5 11101 

17 Distance Piece 091x 0100x22 mm 0 643 012 0 1 91 Circlip /Snap r. [3] [6] DIN472 72x2,5 0 010 322 5 1 

19 Key DIN6885 B20x12x56 -55HRC 0 013 492 9 1 92 Disc [1] [4] 22x59,5x8 0 103 391 3 1 

20 Vent Valve M12x1,5 -MS 0 013 031 1 1 192110is711]114] 1222597518 011,03E391E3 to 
22 Gear Housing [1] [2] [3] 0 642 151 2 1 92 Disc [3] [6] 0 117 406 1 1 

22 Gear Housing [4] [5] [6] 0 642 016 8 1 

Parts with dimensions given in Imperial System units are written in italics and highlighted in grey. 

The gearing parts have embossed part numbers. These must always be quoted. 
X) As required 
a) optional oil seal in FKM (Viton) 
b) double sealing 
c) for i = 9,58 to 270,68 
h) ATEX model according to category II2G, 112D, II3G, 113D 

When ordering spare parts please quote designation with part number and nameplate data with serial number! 
uilton gear units have motors, variable speed gear units or special input shaft assemblies mounted at the drive end. For parts see appropriate parts list. 
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Parts List 
Parallel -shaft helical gear units 
FA87A [1], FH87A [2], FV87A [3], FA87BA [4], 
FH87BA [5], FV87BA [6] 

2 -stage 

37 

506 
507 
508 

137 

39 

131 

19 

17 

12 

11 

10 

9 

7111141 

168 

990 

167 

158 

59 

7(21151 

32 31 22 30 20 29 338 43 45 

SEW 
EURODRIVÓ 

42 271 695 
Page 2 of 2 

165 

181 
161 

25 41 

521 42 

522 
515 

523 
516 

88 517 

184 

183 

91 31 

92 

93 

94 
7131161 

95 
168 

160 

100 

101 

102 

168 

990 

98 

99 
99 

2 

3 

4 

5 

91 

92 

93 

94 

95 

990 

3 -stage 

No. Description DIN standard label Part No. Qty No. Description DIN standard label Part No. Qty 

93 Lock Washer [1] [4] DIN128 A 20 0 010 996 7 1 165 Closing Plug 14,5 0 011 374 3 8 

1931 I115-6kMWasher(111141 ID1N1281AI20 010;101996}7 SIL 167 Closing Plug 14,5 0 011 374 3 6 

93 Spacer [3] [6] DIN988 S22x32x2 0 010 344 6 1 168 Protection Cap [1] [4] 60,8 0 114 097 3 1 

94 Hexagon Head Screw [1] [4] IS04017 M20x50 -8.8 0 010 1281 1 11168; 

168 
,Rj teclio-NO'pl(1jll.4jl 
Blanking cap [2] [5] 

[6018 
65,5 

0í1i14[09713 
0 012 668 3 

1111 

[941 Ilnchlhéx htlscreW (1JIC4j111 IISO4.011r7k3%l4 1.0 21in. 01806I95811 111 
94 Slotted Head Screw [3] [6] DIN912 M20x60 -8.8 0 012 331 5 1 168 Closing Cap [3] [6] 72x9 0 010 692 5 

95 Protection Cap [1] [4] 60,8 0 114 097 3 1 181 Closing Cap 90x12 0 011 162 7 

1951 FP.ro6370 ñ.TCaalMili1 (6018 011I141097E3 1111 183 Oil Seal BA- SF85x140x12/10 -NBR 0 017 769 5 1 

95 Closing Cap [3] [6] 72x9 0 010 692 5 1 183 Oil Seal a) h) BA- SF85x140x12/10 -FKM 0 017 809 8 1 

98 Shrink Disc 85x72 0 122 633 9 1 184 Oil Seal b) h) B1- SF85x134x10/16,5 -FKM 0 017 369 X 1 

99 Hood Cover 80 0 114 098 1 1 338 Rubber Buffer 21x60x30 0 013 349 3 2 

99 Fixed Hood Cover cpl Comp!. 0 643 517 3 1 506 Shim DIN988 75x90x0,1 0 012 054 5 X) 

99 FwedHood Covercpcpl [2] [51 h) 0 643 588 2 1 507 Shim DIN988 75x90x0,3 0 012 055 3 X) 

100 Gear Cover Plate 0 642 005 2 1 508 Shim DIN988 75x90x0,5 0 012 0561 X) 

101 Hexagon Head Screw 1504017 M8x20 -8.8 0 011 025 6 10 515 Shim DIN988 50x62x0,1 0 010 376 4 X) 

102 Sealing Compound 0 910 255 8 XL 516 Shim DIN988 50x62x0,3 0 010 400 0 X) 
131 Closing Cap 90x12 0 011 162 7 1 517 Shim DIN988 50x62x0,5 0 010 418 3 X) 

137 Spacer DIN988 S75x90x3,5 0 012 034 0 1 521 Shim DIN988 110x140x0,1 0 011 326 3 X) 

158 Closing Plug 9,5 0 011 371 9 2 522 Shim DIN988 110x140x0,3 0 011 340 9 X) 

160 Closing Plug 5,4 0 011 382 4 2 523 Shim DIN988 110x140x0,5 0 011 351 4 X) 

161 Closing Cap 40x7 0 011 1651 1__ 990 Contactcorros.lnhib. 0 910 503 4 1 

Parts with dimensions given in Imperial System units are written in italics and highlighted in grey. 

* The gearing parts have embossed part numbers. These must always be quoted. 
X) As required 
a) optional oil seal in FKM (Viton) 
b) double sealing 
c) for i = 9,58 to 270,68 
h) ATEX model according to category I12G, 112D, II3G, II3D 

When ordering spare parts please quote designation with part number and nameplate data with serial number! 
Built-on gear units have motors, variable speed gear units or special input shaft assemblies mounted at the drive end. For parts see appropriate parts list. 
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Parts List . 

AC squirrel -cage motors 
DFV132M- DFV132ML, 160M 
To be mounted to all gear unit types 
® size 70, O size 80, OO size 90, ® size 100, 
0 size 130, © sizes 120,140, ® sizes 150,160 +K180 

2 106 IOG 9 12 15 24 109 19 

ö 109 

19 36 32 

3 107 103 101 100 GC 41 34 30 31 

SEW 
EURODRIVE 

08 63517 
Page 1 of 2 

111 113 15 122 119 120 137 
112 114 119 117 27 21 153 

130 131 130 135 0 
49 132 TM 04 123 

No. Description DIN standard label Part No. Qty No. Description DIN standard label Part No. Qty 

1 Rotor comps. DFV132M-4 136 513 4 1 9 Screw plug O M42x2 011 427 8 1 

1 Rotor compl. DFV132M -6 181 323 4 1 10 Circlip /snap ring DIN471 45x1`,75 010 286 5 1 

1 Rotor compl. DFV132M -8/2 136 514 2 1 11 Deep groove ball bearing DIN625 6309- Z -J -C3 011 733 1 1 

1 Rotor compl. DFV132ML -4 136 516 9 1 12 Circlip /snap ring DIN472 100x3 010 327 6 1 

1 Rotor compi. DFV132ML -6 181 329 3 1 14 Lock washer DIN7980 8 -phr. 010 257 1 4 

1 Rotor comps. DFV132ML -8/2 136 517 7 1 15 Cheese head screw DIN912 M8x35 -8.8 012 304 8 4 

1 Rotor compl. DFV160M -4 136 518 5 1 16 Stator compl. 1 

1 Rotor comps. DFV160M-6 181 335 8 1 17 Hexagon nut DIN934 M8 -8 010 199 0 4 

1 Rotor comp!. DFV160M -8/2 136 519 3 1 18 Lock washer DIN7980 8 -phr. 010 257 1 4 

2 Circlip /snap ring DFV132M DIN471 22x1,2 010 272 5 1 19 Cheese head screw DIN912 M8x40 -8.8 012 305 6 4 

2 Circlp /sn.r.DFV132MU160M DIN471 28x1,5 010 276 8 1 22 Hexagon head cap screw DIN933 M6x10Z1- 8.8 -A2C 013 631 X 4 

3 Key DFV132M DIN6885 A5x5x25 010 008 0 1 24 Lifting eyebolt DIN580 M12 010 230 X 1 

3 Key DFV132MU160M DIN6885 A6x6x28 010 014 5 1 30 Oil seal without spring DIN3760 A45x62x8 -NB 011 208 9 1 

7 tl. d end shield O 136 451 0 1 31 Key DIN6885 Al2x8x28 010 031 5 1 

7 fl. d end shield ® 136 453 7 1 32 Circlip /snap ring DIN471 40x1,75 010 283 0 1 

7 fl. d end shield CD 136 166 X 1 34 Shim DIN988 -St 65x85x0,1 011 328 X X) 

7 fl. d end shield +O 136 457 X 1 34 Shim DIN988 -St 65x85x0,3 010 412 4 X) 

7 fl. d end shield O 136 461 8 1 34 Shim DIN988 -St 65x85x0,5 010 420 5 X) 

7 fl. d end shield CD 135 459 6 1 35 Fan guard 182 452 X 1 

7 fl. d end shield O 136 466 9 1 36 Fan 182 325 6 1 

9 Screw plug 00 M12x1,5 011 430 8 1 41 Cup spring 84,5x60,5x09x2,5 012 418 4 2 

9 Screw plug ® +O O M22x1,5 011 431 6 1 42 B side brg. end shield 136 401 4 1 

9 Screw plug 0 M33x2 011 432 4 1 44 Deep groove ball bearing DIN625 6209- 2Z- J- C3 -EUN3 011 731 5 1 

X)As required 

When ordering spare parts always quote nameplate data with serial number and designation with part number! 
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- Parts List 
AC squirrel -cage motors 
DFV132M- DFV132ML, 160M 
To be mounted to all gear unit types 
® size 70, 02 size 80, 03 size 90,® size 100, 
OO size 130, © sizes 120, 140, O sizes 150, 160 +K180 

SEW 
EURODRIVÓ 

08 635 17 
Page 2 of 2 

in 113 1E 122 118 720 137 
112 1% 119 117 127 121 E3 

130 131 130 135 
129 132 129 131 123 

No. Description DIN standard label Part No. Qty No. Description DIN standard label Part No. Qty 

100 Hexagon nut0 DIN934 M10 -8 010 200 8 4 113 Cheese head screw DIN84 AM6x20 -4.8 010 190 7 2 

100 Hexagon nut 0 0 DIN934 M12-8 010 201 6 4 114 Lock washer DIN7980 6 -phr. 010 256 3 2 

100 Hexagon nut +O 3 DIN934 M16 -8 010 203 2 4 115 Terminal block DIN46294 K1 M6 010 798 0 

100 Hexagon nut ®O DIN934 M16-8 010 203 2 8 117 Hexagon head cap screw DIN933 M6x20 -A2 -70 011 855 9 

101 Lock washer DIN127 B10 -phr. 010 992 4 4 118 Lock washer DIN7980 6 -vn 011 821 4 

101 Lock washer ®® DIN127 B12 -phr. 010 993 2 4 119 Cheese head screw DIN84 AM8x20 -4.8 010 193 1 4 

101 Lock washer® 3 DIN127 B16 -phr. 010 995 9 4 120 Earth terminal bottom 180 169 4 1 

101 Lock washer CO m DIN127 B16 -phr. 010 995 9 8 121 Countersunk pin DIN1477 4x12- 4.8 -E3E 011 905 9 1 

103 Stud 0 DIN939 M10x25 -8.8 010 079 X 4 122 Lock washer DIN7980 8 -phr. 010 257 1 4 

103 Stud ® 3 DIN939 M12x30 -8.8 010 081 1 4 123 Hexagon head cap screw DIN933 M6x20Sp- 8.8 -A2C 012 292 0 4 

103 Stud O DIN939 M16x35 -8.8 010 085 4 4 127 Earth terminal top 180 136 8 1 

103 Stud ® DIN939 M16x40 -8.8 010 086 2 4 129 Screw plug DFV132M /132ML DIN46320 NPg21 -FS 010 832 4 2 

103 Stud ® DIN939 M16x40 -8.8 010 086 2 8 129 Screw plug DFV160M DIN46320 NPg29 -FS 010 833 2 2 

103 Stud 0 DIN939 M16x45 -8.8 011 261 5 8 130 Seal. ring DFV132M /132ML DIN7603 A28x33 -Gi 011 913 X 2 

104 Spacer DIN988 -St S45x55x3 010 353 5 1 130 Sealing ring DFV160M DIN7603 A38x44 -Gi 011 914 8 2 

106 Oil seal DIN3760 A40x62x7 -NB 012 069 3 1 131 Gasket f. p. 132 180 019 1 1 

107 Oil flinger 40 011 665 3 1 132 Terminal box cover 180 014 0 1 

108 Nameplate 1 134 Screw plug DIN46320 NPg11 -FS 010 828 6 2 

109 Round head pin DIN1476 2x4- X5CrNi19.11 010 764 6 2 135 Sealing ring DIN7603 A18x22 -Gi 011 911 3 2 

111 Gasket f. p. 112 136 415 4 1 137 Screw a) DIN7500- St -A2C CM4x20 013 107 5 2 

112 Terminal box bottom DFV132M /132ML 180 012 4 1 153 Connect. terminal cpl. a) 183 060 0 1 

112 Terminal box bottom DFV160M 180 016 7 1 

a)Parts for TF version 

When ordering spare parts always quote nameplate data with serial number and designation with part number! 
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*Parts List 
AC squirrel -cage motors 
DFT9OL and S; DFT100L and LS 
To be mounted to all gear unit types 
® sizes 40, 50 and S32DT90, O size 60, 
OO size 70, ® size 80, OO size 90, 
© size 100 

1 2 3 7 10 11 12 13 16 20 22 

SEW 
EURODRIVE 

31 3I 

107 106 103 101 100 37 36 35 

08 830 47 
Page 1 of 2 

1 1 112 16 1 6 111 116 153 113 156 115 

. 131 130 122 132 135 136 123 

No. Description DIN standard label Part No. Qty No. Description DIN standard label Part No. Qty 

1 Rotor compi. DFT90L -4 135 351 9 1 10 Circlip /Snap r. DIN983 30x1,5 011 462 6 1 

1 Rotor compl. DFT90S-4 135 465 5 1 11 Deep Groove Ball Brg DIN625 6306 -Z-J 010 523 6 1 

1 Rotor comps. DFT100L -4 135 363 2 1 12 Circlip /Snap r. DIN472 72x2,5 010 322 5 1 

1 Rotor compl. DFT100LS -4 135 473 6 1 13 Hexagon Head Screw DFT90 IS04014 M6x155- 6.8 -A1 C 011 870 2 4 

2 Circlip /Snap r. DFT90 DIN471. 14x1 010 266 0 1 13 Hexagon screw DFT100 IS04014 M6x205-6.8-A1C 011 871 0 4 

2 Circlip /Snap r. DFT100 DIN471 16x1 010 268 7 1 16 Stator compl. 1 

3 Key DFT90 DIN6885 A3x3x14 010 069 2 1 16 Stator compl. b) abgeflacht 1 

3 Key DFT100 DIN6885 A4x4x18 011 438 3 1 20 Nilos -Rg.No Pretens. 6205 ZAV 010 714 X 1 

7 Flanged End Shield O DFT90 135 176 1 1 22 Hexagon Head Screw DIN933- 8.8 -A2C M5x7 Z1 013 630 1 4 

7 fl. d end shield 0 DFT100 181 406 0 1 31 Key DIN6885 A6x6x22 010 013 7 1 

7 Flanged End Shield 0 135 178 8 1 32 Circlip /Snap r. DIN471 22x1,2 010 272 5 1 

7 Flanged End Shield ® 135 180 X 1 35 Fan Guard 135 198 2 1 

7 Flanged End Shield +O 135 182 6 1 35 Fan Guard W.Flat. b) abgeflacht 135 199 0 1 

7 Flanged End Shield ® 135 184 2 1 36 Fan (small) 135 482 5 1 

7 fl. d end shield 0 135 301 2 1 37 V -Seal V -25 011 769 2 1 

9 Screw Plug co ® M10x1 011 426 X 1 41 Equalizing ring 44x51x0,4 K3 011 583 5 1 

9 Screw Plug 0 0 M12x1,5 011 430 8 1 42 End Shield B -Side 135 192 3 1 

9 Screw Plug 0 V M22x1,5 011 431 6 1 

a) Parts for TF version 
b) Only in combination with foot -mounted gear unit sizes 40 and 50 

When ordering spare parts always quote nameplate data with serial number and designation with part number! 
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Parts List 
AC squirrel -cage motors 
DFT9OL and S; DFT100L and LS 
To be mounted to all gear unit types 
O sizes 40, 50 and S32DT90, © size 60, 
© size 70, ® size 80, O size 90, 
© size 100 

1 2 3 1 I 10 11 12 13 16 20 22 31 31 

101106103 101 100 31 36 35 

EURODRIVF 
08 830 47 

Page 2 of 2 

I 1 112 191 116 111 115 153 113 156 115 

131 130 )29 132 135 134 123 

No. Description DIN standard label Part No. Qty No. Description DIN standard label Part No. Qty 

44 Deep Groove Ball Brg DIN625 6205 -J 010 488 4 1 112 Term. Box Lower Part DFT90 135 096 X 1 

100 Hexagon Nut co IS04032 M6 -10 012 867 8 4 112 Terminal box bottom DFT100 135 560 0 1 

100 Hexagon Nut O IS04032 M8-8 010 199 0 4 113 Cheese head screw DIN84 -4.8 AM5x16Sp 012 962 3 1 

100 Hexagon Nut 0 IS04032 M10 -8 010 200 8 4 115 
116 
117 

Terminal block 
Terminal clamp 
Hexagon head cap screw 

KTM4 
DIN46282CuZn40F42vn C10 
DIN933- Cu3 -E2E M5x12Sz 

011 759 5 

010 442 6 

011 217 8 

4 
1 

100 Hexagon Nut ® 0 IS04032 M12 -8 010 201 6 4 

100 Hexagon nut ® IS04032 M16-8 010 203 2 4 

101 Lock Washer co DIN127 B6 010 990 8 4 118 Lock Washer DIN7980 5 011 820 6 1 

101 Lock Washer 2 DIN127 B8 010 991 6 4 119 Slotted Head Screw DIN84 AM5x16SP -4.8 012 962 3 4 

101 Lock Washer 0 DIN127 B10 010 992 4 4 123 Hexagon Head Screw IS04017 M5x16SP- 8.8 -A2C 012 291 2 4 

101 Lock Washer ® 0 DIN127 B12 010 993 2 4 129 

129 

130 

Screw Plug DFT90 
Screw Plug DFT100 

Sealing Ring DFT90 

DIN46320 -FS NPg16 -FS 
DIN46320 -FS NPg21 -FS 

DIN7603 A22x27 -GI 

010 831 6 

010 832 4 

011 912 1 

1 

1 

1 

101 Lock washer 0 DIN127 B16 010 995 9 4 

103 Stud 0 DIN939 M10x25 -8.8 010 079 X 4 

103 Stud ® DIN939 M8x20 -8.8 010 074 9 4 130 
131 

Sealing Ring DFT100 
Gasket f. p. 132 

DIN7603 A28x33 -GI 
DFT90 

011 913 X 
135 101 X 

1 

1 103 Stud O DIN939 M6x18 -8.8 013 407 4 4 

103 Stud ® 0 DIN939 M12x30 -8.8 010 081 1 4 131 Gasket f. p. 132 DFT100 132 562 7 1 

103 Stud e DIN939 -8.8 M16x35 010 085 4 4 132 Terminal box cover DFT90 135 098 6 1 

106 Oil Seal DIN3760 A 30x47x7 -NB 010 617 8 1 132 Terminal box cover DFT100 135 558 9 1 

107 Oel Flinger 30 011 663 7 1 134 Screw Plug DIN46320 N PG11 -FS 010 828 6 1 

108 Nameplate 1 135 Sealing Ring DIN7603 -Gi A18x22 011 911 3 1 

109 Round head pin D1N1476-X5CrNi1911 2x4 010 764 6 2 153 Connecting terminal a) 182 333 7 1 

111 Gasket Tenn. BoxSasef. p. 112 DFT90 135 100 1 1 156 Label plate a) 136 681 5 1 

111 Gasket f. p. 112 DFT100 135 563 5 1 

a) Parts for TF version 
b) Only in combination with foot -mounted gear unit sizes 40 and 50 

When ordering spare parts always quote nameplate data with serial number and designation with part number! 

01/1996 Copyright reserved! All rights reserved acc. to DIN 34. 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 2 - Section 11 - OM Manual

Q-Pulse Id TMS1350 Active 29/07/2015 Page 362 of 781



APPENDIX F 

MOTOR TYPE TEST CERTIFICATES 
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Typ -Test 
type -test 

SEW 
EURODRIVE 

Motortyp: DV 132ML 4 type: 

Spannung: 400V 
voltage: 

Wicklungswiderstand kalt: 
winding resistance cold: 

Frequenz: 
frequency: 

Bemessungsleistung: 
rated power: 

50Hz 

0,825/0,819/0,820Q 

9,2 kW 

Schaltung: Y 
connection: 

bei: 24,3 °C 
at: 

Leerlaufmessung bei Bemessungsspannung 
No load measurement at rated voltage 

Leerlaufstrom: 
No load current: 

Reibungsverluste: 
73W Friction losses: Core losses: 

7,0A 

Eisenverluste: . Erwärmungslauf 
Heat run 

Spannung: 
voltage: 

Drehzahl: 
speed: 

399V 

1440,7min -1 

Abgabeleistung output power 
(nach / in accordance to IEC 60034 -2:1972 + 

IEC 60034- 2A:1974 + A1:1995 + A2:1996; 9276W 
Einzelverlustverfahren /separated losses 
method): 

Belastungsmessung 
load test 

Strom: 
current: 

236W 

aufgenommene Leistung: 
input power: 

Wicklungsübertemperatur: 
winding temperature rise: 

18,04A 

10504W 

66,7K 

25% Last 
25% load 

50% Last 
50% load 

75% Last 
75% load 

100% Last 
100% load 

125% Last 
125% load 

Strom: 
current: 

7,9A 10,7A 14,0A 17,9A 22,2A 

cos cp: 

PI: 
0,50 0,71 0,80 0,84 0,86 

Wirkungsgrad: 
efficiency: 

84,8% 88,5% 89,1% 88,3% 86,9% 

Drehzahl: 
speed: 

1485min -1 1471 min -1 1456min "1 1440min -1 1422min -1 

Kurzschlussmessung 
locked rotor test 

Spannung: 
voltage: 

aufgenommene Leistung: 
input power: 

Drehmoment -Messung 
torque measurement 

Sattelmoment: 
pull up torque: 

131Nm 

364V 

41,9kW 

Strom: 
current: 

Drehmoment: 
torque: 

Kippmoment: 
breakdown torque: 

109A 

121Nm 

169Nm 

Datum /date: 8.7.1996 
Ort/location: Bruchsal 
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40 Typ - Test 
type - test 

SEW 
EURODRIVE 

Motortyp : 

type : 

Spannung 
voltage : 

DRE 100 LC 4 

400 V 

Wicklungswiderstand kalt : 

winding resistance cold : 

Frequenz : 

frequency : 

Bemessungsleistung : 

rated power : 

50 Hz 

3.447/3.447/3.449 S2 

Leerlaufmessung bei Bemessungsspannung 
No load measurement at rated voltage 

Leerlaufstrom : 

no load current : 

Reibungsverluste : 

friction losses : 

Erwärmungslauf 
Heat run 

Spannung : 

voltage : 

Drehzahl : 

speed : 

Abgabeleistung output power 
(nach / in accordance to IEC 60034- 2:1972 
+ IEC 60034- 2A:1974 + A1:1995 + 

A2:1996; Einzelverlustverfahren / separated 
losses method) : 

Belastungsmessung 
load test 

3,07 A 

11 W 

400 V 

1449 min -1 

3015 W 

nach : CSA - C390 
in acc. : 

Eisenverluste : 

core losses : 

Strom : 

current : 

3,0 kW 

Schaltung : 

connection : 

bei : 

at : 

aufgenommene Leistung : 

input power : 

Wicklungsübertemperatur : 

winding temperature rise : 

Y 

26,8 °C 

92 W 

6,18 A 

3485 W 

53,3 K 

25% Last 
25% load 

50% Last 
50% load 

75% Last 
75% load 

100% Last 
100% load 

125% Last 
125% load 

Strom : [A] 
current : 

3,32 4,03 5,00 6,17 7,49 

cos cp : 

p.f. : 

0,40 0,62 0,74 0,81 0,85 

Wirkungsgrad : [ %] 
efficiency : 

81,0% 86,8% 87,6% 86,8% 85,3% 

Drehzahl : [min -1] speed : 

1489 1478 1467 1454 1439 

Kurzschlussmessung 
locked rotor test 

Spannung: 
voltage : 

aufgenommene Leistung : 

input power : 

Drehmoment - Messung 
torque measurement 

Sattelmoment : 

pull up torque : 

400 V 

24,56 kW 

47,6 Nm 

Strom : 

current : 

Drehmoment : 

torque : 

Kippmoment : 

breakdown torque : 

46,2 A 

53,4 Nm 

65,0 Nm 

Datum / date : 25.07.06 
Ort / location : Bruchsal 
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Typ - Test 
type - test 

SEW 
EURODRIVE 

Motortyp : 

type : 

Spannung : 

voltage : 

DRE90L4 

400 V 

Wicklungswiderstand kalt : 

winding resistance cold : 

Frequenz : 

frequency : 

Bemessungsleistung : 

rated power : 

50 Hz 

6.812/6.811/6.809 S2 

Leerlaufmessung bei Bemessungsspannung 
No load measurement at rated voltage 

Leerlaufstrom : 

no load current : 

Reibungsverluste : 

friction losses : 

Erwärmungslauf 
Heat run 

Spannung : 

voltage : 

Drehzahl : 

speed : 

Abgabeleistung output power 
(nach / in accordance to IEC 60034 -2:1972 
+ IEC 60034- 2A:1974 + A1:1995 + 1491 W 
A2:1996; Einzelverlustverfahren / separated 
losses method) : 

1,92 A 

11 W 

400 V 

1436 min -1 

Belastungsmessung 
load test 

nach : CSA - C390 
in acc. : 

Eisenverluste : 

core losses : 

Strom : 

current : 

1,5 kW 

Schaltung : 

connection : 

bei : 

at : 

aufgenommene Leistung : 

input power : 

Wicklungsübertemperatur : 

winding temperature rise : 

Y 

23,3 °C 

50 W 

3,33 A 

1762 W 

42,8 K 

25% Last 
25% load 

50% Last 
50% load 

75% Last 
75% load 

100% Last 
100% load 

125% Last 
125% load 

Strom : [A] 
current : 

1,97 2,30 2,76 3,33 3,99 

cos (p : 

p.f. : 

0,36 0,56 0,69 0,77 0,82 

Wirkungsgrad : [ %] 
efficiency : 

77,0% 84,0% 85,2% 84,5% 82,8% 

Drehzahl : 

[min-1] 
speed : 

1484 1470 1452 1432 1411 

Kurzschlussmessung 
locked rotor test 

Spannung : 

voltage : 

aufgenommene Leistung : 

input power : 

Drehmoment - Messung 
torque measurement 

Sattelmoment : 

pull up torque : 

400 V 

11,82 kW 

27,9 Nm 

Strom : 

current : 

Drehmoment : 

torque : 

Kippmoment : 

breakdown torque : 

21,7 A 

32,1 Nm 

33,6 Nm 

Datum / date : 08.08.06 
Ort / location : Bruchsal 
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APPENDIX G 
WELDING PROCEDURES 
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APPENDIX H 

OK CONVEYOR LINER 
REPLACEMENT 
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REPLACING P.E. LINERS OF INCLINED OCTAGONAL TROUGHS: 

Octagonal troughs using a UHMW Polyethylene Liner, are to be replaced when the 
yellow wear indicator strip becomes visible through a liner. Regular checks should be 
made on the conveyors liners to ensure that wear doesn't proceed past the wear 
indicator strip. 

Replacing the UHMW Polyethylene Liner - 

The new liners are delivered ready shaped. Once the liner has been removed from its 
packaging it starts to become flat. For this reason the shaped liners should not be 
removed from their packaging until immediately before they are to be fitted. 

1. Empty the conveyor of material & clean thoroughly. Unbolt all octagonal lids 
and remove from the trough. 

2. Ensure that the spiral is secured, so it will not slide down the incline. Unfasten 
the nuts on the coupling disc bolts holding the spiral to the coupling disc. 

3. Remove the spiral from the octagonal trough or lift it to allow accessibility to the 
liners. 

Figure 5.2a - Taking off the Cover Figure 5.2b - Lifting the Spiral 
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4. Insert a heavy duty screw driver or lever down between the octagonal trough 
and the UHMW P.E. liner so that it releases from its steel block retainers (see 
fig 5.2c). 

5. Take hold of the liner and pull it out (see fig 5.2d). 

Q 

Figure 5.2c - Levering Out the Liner Figure 5.2d - Pulling Out the Liner 

Figure 5.2e Figure 5.2f 

6. Repeat sets 4/ & 5/ for the octagonal lids, removing the liner. 

7. Push the new liner onto the octagonal trough & octagonal lid, making sure the 
wear indicator strip is at the outside. It is important to secure the liner under 
the retainer blocks on each side. (Figure 5.2e & 5.2t). 

7. After ensuring the liners are secure and flush, lower the spiral into the trough. 
Replace the bolts holding the spiral to the coupling disc. 
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Q 

O 

8. Bolt the octagonal lids back onto the octagonal trough (Figure 5.2g). 

Figure 5.2g 
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APPENDIX I 

OTHER EQUIPMENT 
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i 
1.0 INTRODUCTION i 

1.1 GENERAL 

We welcome you as a user of SPIRAC conveyors. Your conveyor is a product of careful 
engineering and skilled workmanship. We believe you have the best conveyor possible for 
the service intended. With reasonable care and preventive maintenance it will give you 
long, efficient, trouble -free service. 

This manual is furnished to acquaint you with some of the practical ways to install, operate 
and maintain this conveyor. Read it completely before doing any work on your unit and 
keep it handy for future reference. 

All SPIRAC conveyors are built to convey different types of materials that may be wet, half 
fluid, sludgy, uneven or hygienically demanding etc. However every conveyor is custom 
built to give maximum efficiency for the specified material being conveyed. It is not 
acceptable to convey any product other than that noted in the Specification Sheets. 

Any modification, change or rebuilding of the conveyor must be approved in writing by 
SPIRAC so that machine damage and personal injury are avoided and that documentation 
is relevant. 

Only trained or instructed staff with clearly defined responsibilities for the operation, set up, 
maintenance or repair on the conveyer should be used. 

In the event of any queries please contact your nearest SPIRAC representative. 

1.2 PRODUCT IDENTIFICATION 

There is one identification plate (ID) on each conveyor. Figure 1.2a shows an example of a 

typical ID plate. 

TYPE 

MODEL 

DRIVE 

SERIAL 

SPIRAL' 
SPIRAC CONVEYOR 

U 32 0-S P X/304 S S-4. 5 m 3/h r 

FA77B-DV100M4-15.6RPM 

200V/60Hz/3P IP56 2.2kW 

No. 1 

5060 -01 DATE 10/06 

www.spirac.com.au 
MADE IN AUSTRALIA `C 

o 

Figure 1.2a 

Permanent records for this conveyor are kept by Serial Number and it must, therefore, be 
used with all correspondence and spare parts orders. The last sequence of numbers is 

specific to that conveyor and is utilised on orders of more than one conveyor. This 
sequence of numbers is also the end users equipment tag numbers 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 2 - Section 11 - OM Manual

Q-Pulse Id TMS1350 Active 29/07/2015 Page 375 of 781



1.2 PRODUCT DESCRIPTION 

The conveyors' parts can vary in appearance due to the fact that all SPIRAC conveyors 
are custom built. The figure below (Figure 1.3a) shows the principal parts of the conveyor. 
Drawings of each particular conveyor can be found in Appendix 'General Arrangement 
Drawings' of the main 10M. 

Inlet 

Protective cover 

Spiral 

t/et 

Support 

Motor Gearbox 

Figure 1.3a - Principal Parts of the Conveyor 

The material is fed in /out via one or more inlets /outlets. These can be fitted with covers or 
slide gates if so required. The inlets /outlets can be mounted to face any direction. 

The conveyor moves the material with a rotating steel spiral. The spiral's inclination and 
diameter are relevant to the material being conveyed. The steel spiral has only one 
bearing, at the drive end. The spiral is a helix without a centre shaft. This gives the 
conveyor more space for and less sensitivity to the material being conveyed. 

The drive unit can either be pushing or pulling. A pushing drive enables the conveyor to 
work with materials that tend to snag. 

Because the spiral has no centre shaft it is always in contact with the trough when it 

rotates. A replaceable liner therefore protects the trough. The liners are available in 
several different materials (plastic, steel, etc.) depending on the material being conveyed. 
To reduce wear the conveyor should be driven as full as possible. 

4 
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2.0 INSTALLATION 

2.1 GENERAL 

These instructions must be carried out in the order stated to prevent machine damage and 
personal injury. 

Check conveyor for shortages and damage immediately upon arrival (an absolute must I). 
Prompt reporting to the carriers agent, with notations on the freight bill, will expedite 
satisfactory adjustment by the carrier. 

Conveyors are normally shipped from the factory within open sided crates. Gearboxes 
may either be completely assembled or packed separately for shipping. When the gearbox 
has been sent separately, fixing bolts will be packaged in a separate container and 
shipped with the conveyor or attached to the gearbox. Recommended torque settings for 
the spiral coupling disc and the drive shaft are as follows: 

Torque Settings for the Coupling Disc 

A4/70 M12x55 62Nm (oiled thread) 

A4/70 M16x55 152Nm (oiled thread) 

A4/70 M20x60 296Nm (oiled thread) 

Torque Settings for the Drive Shaft 

A4/70 M12x60 20Nm (oiled thread) 

A4/70 M16x70 40Nm (oiled thread) 

A4/70 M20x80 80Nm (oiled thread) 

A4/70 M24x90 200Nm (oiled thread) 

Before the conveyor is installed its dimensions must be checked against the dimensions 
on the installation drawing. 

Make sure the inlets /outlets to the conveyor are angled to suit the conveyors inlets /outlets. 

The foundation must be substantial enough to absorb vibration (recommendations of the 
foundation to weigh at least 5 times the weight of the conveyor). The foundation must form 
a permanent and rigid base for the conveyor supports. This is important in maintaining the 
alignment of the conveyor trough. 

Check to make sure that there are drains if these are required. 

2.2 ASSEMBLING THE TROUGH 

If the conveyor is so long that the trough has been delivered in several sections these 
should be assembled first. If the trough is already assembled then continue to Sect. 2.3. 

1. Lay out the trough sections in a straight line on a flat surface. 

2. Check that the trough- sections are positioned in the correct order. The trough -ends 
are marked with letters to show the order in which they should be assembled. 

3. Make sure that the sealing strip or gasket is placed between the trough- sections. 

4. Fix the trough- sections together with the bolts, nuts and washers provided (see 
Figure 2.2a) 
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Figure 2.2a - Assembling the trough 

2.3 CONNECTION OF SPIRALS 

This procedure requires welding, see Section 2.8 "Welding" before commencing to weld. 
Sometimes the spirals are delivered longer than required and must therefore be cut to the 
length specified in the drawing. The spiral should be cut at right angles to its axis. After 
this the edges should be ground and angles cut where needed (see Appendix 'Welding 
Procedure' of main 10M if applicable). 

If the spiral is delivered in several sections it must be welded together. If the spiral does 
not need welding go onto Sect. 2.4. 

1. Centre the spiral sections in the trough using heavy wooden blocks or steel profiles. 
Check e.g. with a tri- square that the spiral sections are in line before they are 
welded together. 

2. Weld alternately on both sides of the join. 

3. Grind the weld carefully to remove sharp edges and uneven -ness. 

4. Prime coat (steel spiral) or passivate (if SS spiral) weld area as detailed in Sect. 4.4 
of main /OM. 

5. Replace the trough's protective cover. 

2.4 MOUNTING THE DRIVE ASSEMBLY 

Occasionally the drive assembly is delivered not attached to the conveyor. If your 
conveyor 

has the drive assembly sent separately, it is delivered ready to be attached. If the 
conveyor is to work in a raised position it is better to mount the drive unit with the conveyor 
on the ground. 

1. Remove the transport lock from the spirals' drive shaft. 

2. Remove the tape holding the key to the drive shaft. 

3. If the drive shaft is not stainless steel it is treated with rust inhibitor. Use degreaser 
to remove this. 

4. Remove the cover from the motors cooling fan so that the drive shaft can be turned 
using the fan. 

5. Turn the drive shaft so that the key -way comes to the right position for the spirals' 
drive shaft and then push the gearbox onto the drive shaft. 

6. Bolt the gearbox to the bell housing flange with the bolts, nuts and washers provided 
(see Figure 2.4a). 
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 Figure 2.4a - Mounting the Drive Assembly 

7. Fasten the locking bolt, spring washer and stepped spacer to the spirals drive shaft 
in order to fasten this in the gearboxes drive bore (see Fig 2.4b). When the spiral's 
drive shaft is firmly positioned in the drive bore the locking bolt should be tightened 
to the torque specified (refer Sect. 2.1). 

NB - The spiral must be pushed back towards the drive so that the locking bolt can 
be threaded into the drive shaft. 

Figure 2.4b - Fastening the Motor Figure 2.4c- Tightening the Pressure Screws 

8. Tighten the pressure screws until the gap between the packing box and the gland is 
only about 7mm wide. Tighten the screws alternately and check the gap is even 
after the screws are tightened (see Fig 2.4c). 

9. Fill the packing box with grease (see Sect. 4.3 of main 1OM). 

10. Replace the cooling fan cover to the motor. 

11. Remove the screw on the top of the gearbox and attach the vent plug that is 

provided. (If not already done so.) 

12. Check level of oil in the gearbox (see Appendix 'Lubrication Check Sheet' in main 
1OM for position of filler plug). 
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2.6 CONNECTION TO SUPPORT STRUCTURE 

All conveyors are fitted with support brackets welded to each side of the conveyor trough. 
These brackets are pre- slotted and positioned in the factory prior to shipment. 
If supports are supplied with the conveyor - 
1. Make sure no one is standing beneath the trough while it is being lifted or mounted. 

2. Lift the conveyor so that it assumes its operating position. 

3. Fasten the supports to the support brackets (numbered for identification) utilising the 
bolts, nuts and washers provided. 

4. Make sure the conveyor is sufficiently anchored to the floor to withstand any working 
loads. 

NB - If the conveyor is supplied with slide gates they should be attached before the 
conveyor is raised. If the conveyor is at working height it is possible to attach the 
slidegate after the supports are attached. 

2.7 ELECTRICAL 

Conveyor compónent manufacturers generally do not provide electrical equipment to 
control the conveyors. In selecting electrical control equipment to be used with any 
conveyor installation, the purchaser must use equipment conforming to the local electrical 
regulations. Consideration should be given to some or all of the following devices and to 
others that may be appropriate. 

Overload Protection - Devices such as electronic shear pins, torque limiters and so 
forth are used to shut off power whenever operation of the conveyor is stopped as a 

result of excessive material, foreign objects, excessively large lumps and so on. 

No -Speed Protection - Devices such as zero speed switches to shut off the power in 

the event of any incident that might cause the conveyor to stop operating. 

Safety shut off switch with power lock -out provision at conveyor drive. 

Emergency stop switches readily accessible whenever required. 

Electrical inter -locking to shut down feeding conveyors whenever a receiving 
conveyor stops. 

Signal devices to warn personnel of imminent start-up of conveyor, especially if 
started from a remote location. 

Special enclosures for motors and controls for hazardous atmospheric conditions. 

2.8 WELDING 

When welding it should be noted that the steel is affected by heat. Overheating should 
therefore be avoided. If welding stainless steel ensure that the consumable material is as 
resistant to corrosion as the parent metal. The consumable should therefore contain as 
much alloy as the parent metal. Welding together two dissimilar materials should be 
avoided due to the risks for hair -line fractures, reduced weld strength and a greater 
propensity to corrode due to electrolytic action. 

The weld surfaces should be degreased with acetone (or an equivalent solvent) 
immediately prior to welding. The material should be degreased at least 60mm from the 
weld surface. 
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The following electrodes should be used for arc welding; 

ELECTRODE TYPES 

OK 4800 For spirals of special steel (the electrode dimension 
should be at least 2mm to avoid overheating). 

OK 4800 For mild steel or HTMAS. 

OK 6130 For stainless steel. 

OK 6330 For acid resistant stainless steel to mild steel (or to 
HTMAS). 

OK 6333 For stainless to mild steel (or to HTMAS). 

Suitable electrode sizes are 2.0 to 3.25mm depending on where the weld is placed. 

If your conveyor is delivered in sections, it will be necessary to weld the spiral. Refer to 
instructions in 2.3 and Appendix 'Welding Procedure' in main 10M for the correct 
procedure. 

For weights of conveyors see Appendix 'General Arrangement Drawings' in main 10M. 
Weights are shown under Notes on each Drawing. 
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3.0 SAFETY 

3.1 GENERAL 

The following instructions should always be observed when handling or working with 
the conveyor - 
1. SPIRAC equipment is supplied conforming to AS 4024.1 - 2006 - Safeguarding of 

Machinery and complies providing all guards remain locked in place with the bolts 
supplied. Any work that necessitates removal of any guarding must be carried out 
in strict accordance with the SPIRAC Operation and Maintenance manual 
supplied. However Local work practices and regulations should be applied to the 
selection of any protective equipment or labeling that may be required. 

2. Ensure the conveyor is maintained in accordance with section 4. MAINTENANCE 
of the main 10M manual. 

3. Any person who will install, operate, service, repair or supervise the operation of 
this equipment must be trained and informed in accordance with local regulations 
and legislation. 

4. Where local regulations dictate that Work method statements, Safe working 
practice statements, Job Safety Analysis, Pre -commencement Hazard checks and 
attendance to tool box meeting be adhered to, it is the responsibility of the 
owner /operator of this equipment to ensure the forenoted is actioned and 
recorded. 

5. Always isolate the conveyor main power source and ensure that the conveyor 
cannot be started before commencing any servicing work. 

6. Ensure that all service equipment, such as but not restricted to, chain blocks, 
slings, staging is well maintained and is in accordance with local regulation and 
legislation. 

7. Never try to lift more than one item at a time i.e. protective covers (or lids). 

8. Take care to avoid compression injuries when removing or replacing the spiral. 
Note that the spiral can slide out of the trough when the conveyor is inclined. 

9. Personnel operating or servicing the conveyor should be equipped with the correct 
protective wear should a biological or mechanical hazard be present. Local work 
practices and regulations should be applied to the selection of the protective 
equipment. 

10. Personnel working frequently in these areas where conveyors have remote control 
or automatic start/stop, must be informed of the operation. 

11. On completion of any service work, please refer to this manuals section 3. 

OPERATION, for the necessary instruction on re- starting. 

12. Ensure that no one is working on the conveyor before it is started. 

13. Never use the conveyor for other purposes other than which it is designed or 
above its given capacity. 

14. Practice good housekeeping at all times and maintain good lighting around all 
equipment. 

10 
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15. Frequent inspections of controls and devices, covers, guards and equipment to 
ensure proper working order and correct positioning must be performed. 

16. Do not walk on conveyor covers, gratings or guards. 

17. Do not poke or prod material in the conveyor. 

18. Do not place hands, feet or any part of the body or clothing in the conveyor or 
opening. 

19. Do not overload conveyor or attempt to use it for other than its intended use. 
20. Inlet and discharge openings shall be connected to other equipment in order to 

completely enclose the conveyor. 

21. Before power is connected to the drive, a pre -start up check shall be performed to 
ensure the equipment and area are safe for operation and all guards are in place 
and secure. 

22. Screw Conveyors are not manufactured or designed to handle materials that are 
hazardous to personnel. These materials which are hazardous include those that 
are explosive, flammable, toxic or otherwise dangerous to personnel. Conveyors 
may be designed to handle these materials. Conveyors are not manufactured or 
designed to comply with local, state or federal codes for unfired pressure vessels. 
If hazardous materials are to be conveyed or if the conveyor is to be subjected to 
internal or external pressure, SPIRAC Engineering should be consulted prior to 
any modifications. 

11 
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3.2 Supplier Contact 

SPIRAC ENGINEERING have Sales Offices throughout the world. Manufacturing is 

undertaken in Australia and Sweden. If you are unsure of your Agent, please make your 
initial contact to - 

Or- 

SPIRAC Engineering 
PO Box 1216 

BIBRA LAKE, DC WA 6965 
Western Australia 

Ph : +61 (08) 9434 0777 
Fax : +61 (08) 9434 0778 

Email: info @spirac.com.au 

SPIRAC Engineering 
32/8 Victoria Avenue 

CASTLE HILL NSW 2154 
Sydney 

Ph : +61 (02) 9680 9381 
Fax : +61 (02) 9680 9382 
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' ertical 
lultistage 

Electric 
Pumps 
SV Series 
SV2,SV4,SV8,SV16 
SV 33, SV 46, SV 66, SV 92 

FOUR NEW SIZES 
AVAILABLE: 
SV33, 46, 66, 92 

LIQUID END MADE 
ENTIRELY OF 
STAINLESS STEEL IN 
THE 2-4-8-16 m'/h 
STANDARD VERSION 

STANDARD 
MECHANICAL SEAL 
CAN BE REPLACED 
WITHOUT REMOVING 
THE MOTOR FROM 
THE PUMP (FOR SV33, 
46, 66, 92) 

STANDARD MOTOR 

CAN BE USED WITH 
THE HYDROVAR 
CONTROL SYSTEM IN 
ORDER TO MANAGE 
THE OPERATION OF 
THE PUMP BASED ON 
THE SYSTEM 
CONDITIONS AND 
SAVE ENERGY 

sLOWARA 

MARKET SECTORS 
CIVIL, AGRICULTURAL, LIGHT INDUSTRY, WATER 
TREATMENT, HEATING AND AIR CONDITIONING 

MARKET. SECTORS 
Handling of water, free of suspended solids, in the civil, 
industrial and agricultural sectors 
Pressure boosting and water supply systems 
Irrigation systems 
Wash systems 
Water treatment plants 
Handling of moderately aggressive liquids, 
demineralized water, water and glycol, etc. 

Circulation of hot and cold water for 
heating, cooling and conditioning systems 
Boiler feed 

1 

SPECIFICATIONS 
PUMP 
The SV pump is a non -self priming 
vertical multistage pump coupled to a 

standard motor. 
The liquid end, located between the 
upper cover and the pump casing, is 

held in place by tie rods. The pump 
casing is available with different 
configurations and connection types. 

Delivery: up to 120 m3 /h. 
Head: up to 330 m. 
Temperature of pumped liquid: 

-30 °C to 120 °C for SV 2, 4, 8 and 
16, standard version 
-30 °C to 120 °C for SV 33, 46, 66 
and 92, standard version 

Maximum operating pressure: 
SV 2, 4, 8 with oval flanges: 
16 bar (PN 16) 
SV 2, 4, 8,16 with round flanges 
or Victaulic ®: 25 bar (PN 25) 
SV2, 4, 8, 16 with Clamp 
connections: 16 or 25 bar (PN 16 
or PN 25) depending on the 
number of stages 
SV 33, 46: 16, 25, 40 bar (PN16, 
PN25 or PN40) 
SV 66, 92: 16, 25 bar (PN16, PN25) 

Tested in compliance with ISO 9906 - 

Annex A. 
Direction of rotation: clockwise 
looking at the pump from the top 
down (marked with an arrow on the 
adapter and on the coupling). 

MOTOR 
Squirrel cage in short circuit, 
aluminium casing, enclosed 
construction with external 
ventilation 
Standard supply Lowara motors up 
to 7.5 kW (included) for the 4 -pole 
version, and up to 22 kW (included) 
for the 2 -pole version. Other motor 
brands for higher powers 
The Lowara surface motors 
have efficiency values that 
fall within the range 
normally referred to as 
efficiency class 2 
IP55 protection 
Class F insulation 
Performances according to EN 

60034 -1 

Standard voltage: 
Single -phase version: 220 -240 V, 

50 Hz. 
Three -phase version: 220- 
240/380 -415 V, 50 Hz for power 
up to 3 kW, 
380 -415/660 -690 V, 50 Hz for 
power above 3 kW 

MATERIALS 
Materials in contact are 
suitable for use with 
potable water (WRAS 
certified) 

Lowara 

11:7 ITT Industries 
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(((0 LOWARA 

CHARACTERISTICS OF SV 2, 4, 
Vertical multistage centrifugal pump. All metal parts 

in contact with the pumped liquid are made of 
stainless steel. 

The following versions are available: 
- F: round flanges, in -line delivery and suction ports, 

AISI 304 
- T: oval flanges, in -line delivery and suction ports, 

AISI 304 
- R: round flanges, delivery port above the suction 

port, with four adjustable positions, AISI 304 
- N: round flanges, in -line delivery and suction ports, 

AISI 316 
- V: Victaulie couplings, in -line delivery and suction 

ports, AISI 316 
- C: Clamp couplings, in -line delivery and suction 

ports, AISI 316 
Reduced axial thrusts enable the use of standard 
motors that are easily found in the market. The 
Lowara surface motors have efficiency 
values that fall within the range 
normally referred to as efficiency class 2 

8, 16 SERIES 

Seal housing chamber designed to prevent the 
accumulation of air in the critical area next to the 
mechanical seal 

Mechanical seal according to EN 12756 (ex DIN 

24960) and ISO 3069 
Versions with round flanges that can be coupled to 
counter -flanges, according to EN 1092 
Threaded, round or oval counter -flanges made of 
zinc -plated steel are standard supply for the F, T and 
R versions 
Round counter -flanges made of stainless steel are 

standard supply for the N version 
Easy maintenance. No special tools required for 
assembly or disassembly 
Materials are suitable for handling 
potable water (WRAS certified) 
Standard version for temperatures ranging from 
30 °C to + 120 °C 

CHARACTERISTICS OF SV 33, 46, 
Vertical multistage centrifugal pump with impellers, 
diffusers and outer sleeve made entirely of stainless 

steel, and with pump casing and motor adaptor 
made of cast iron in the standard version 
N version made entirely of AISI 316 stainless steel 

High heads and capacities four sizes: SV 33, 
46, 66 and 92 (replacing the previous 
models SV 30 and 60) 
Re- designed liquid end provides improved efficiency 
and energy savings 
Innovative axial load compensation system on pumps 
with higher head. This ensures reduced axial thrusts 
and enables the use of standard motors that are 

easily found in the market. The Lowara surface 
motors have efficiency values that fall 
within the range normally referred to as 
efficiency class 2 

66, 92 SERIES 

Balanced mechanical seal according to EN 

12756 (ex DIN 24960) and ISO 3069, which can 
be replaced without removing the motor 
from the pump 
Seal housing chamber designed to prevent the 
accumulation of air in the critical area next to the 
mechanical seal 

Materials are suitable for handling 
potable water (WRAS certified) 
Standard version for temperatures ranging from 
-30 °C to + 120 °C 

Pump body fitted with couplings for installing 
pressure gauges on both suction and delivery flanges 
In -line ports with round flanges that can be coupled 
to counter -flanges, in compliance with EN 1092 

Mechanical sturdiness and easy maintenance. No 

special tools required for assembly or disassembly 

OPTIONAL FEATURES 

Horizontal version. 
Special voltages, 60 Hz frequency. 
Special materials for the mechanical seal, gaskets and 
elastomers. 
"DPS" sets consisting of two "SV" electric pumps made 
of AISI 316, connected in series to obtain a total 

head equal to the sum of the single heads of the two 
electric pumps. 
Tropicalized motors. 
SVH version with Hydrovar control system. 
Eff. 1 motors 
ATEX 94/9/CE, Group II, Category 3, Gas Group (G) 
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= Available. Other versions on request. 

(((Q LOWARA 

GENERAL HARA TE C C RISTICS 
2 -POLE SV 

SV2 SV4 SV8 SV16 SV33 SV46 SV66 SV92 

Max efficiency flow (m3/h) 3 5,5 10. 16 31 43 72 90 
Flow range (m3 /h) 1.2 +4.2 2.4 +8 6 +14 9 +24 15:-40 22 +60 30 +85 45 +120 
Maximum pressure ( bar ) 26 24 22 26 30 36 23 21 
Motor power ( kW ) 0.37 +3 0.37 -i-4 1.1 +7.5 2.2 +15 2.2 +30 3+45 4+45 5.5 +45 
Max 11( %) of pump 42 58 64 67 76,5 79 78 79,5 
Standard temperature ( °C ) -30 +120 

4-POLE SV sv_2p50_b_tg 

SV2 SV4 SV8 SV16 SV33 SV46 SV66 SV92 

Max efficiency flow (m3/h) 1,5 2,8 5 8 15 21 36 45 
Flow range (m3 /h) 0.6+2.1 1.2+4 3 +7.2 4.5 +12 7.5 +20 11 +30 15+45 22 +60 
Maximum pressure ( bar ) 6,5 6 5,5 7 8 9 6 6,5 
Motor power ( kW) 0.25 +0.37 0.25 +0.55 0.55 +1.1 0.55 +2.2 1,1+4 1,1 +5.5 1,1 +5.5 1,1 +7.5 
Maxi.' ( %) of pump 41,5 58 64 67 75 77 76,5 77 
Standard temperature ( °C ) -30 +120 

sv_4p50_b_tg 

TYPE 
2 POLES 4 POLES 

5V2 SV4 5V8 SV16 SV2 SV4 SV8 SV16 

SV F AISI 304, PN25. IN -LINE PORTS, ROUND FLANGES 
SV T AISI 304, PN16. IN -LINE PORTS, OVAL FLANGES 
SV R AISI 304, PN25. DISCHARGE PORT ABOVE SUCTION, ROUND FLANGES 

SV N AISI 316, PN25. IN -LINE PORTS, ROUND FLANGES 

SV V AISI316, PN25. VICTAULIC COUPLINGS® 
SV C AISI 316, PN16 or PN25 DEPENDING ON NO. OF STAGES 

AND MODEL, CLAMP COUPLINGS (DIN 32676) 
= Available Other versions on request. 

SV 33, 46, 66, 92 VERSIONS 
sv2-16_2p50_ç tc 

TYPE 
2 POLES 4 POLES 

SV33 SV46 SV66 SV92 SV33 SV46 SV66 SV92 

SV F CAST IRON PUMP CASING, LIQUID END MADE OF 
STAINLESS STEEL, IN -UNE ROUND FLANGES 
PN16, PN25 OR PN40 DEPENDING ON NO. OF 

STAGES AND MODEL. 
SV N ALL AISI 316 STAINLESS STEEL, IN -LINE ROUND 

FLANGES, PN16, PN25 OR PN40 DEPENDING ON NO. 
OF STAGES AND MODEL. 

sv33-92 2p50 a_tc 

VERSION DIAGRAM 

II-._ 
i ltriiü igttttriiiü 

.01 gul lip -- 11I(1 

-- 

hull IíÌÌ 

1II1 

=s 

SV F - N SV T 

SV2-SV4-SV8-SV 16 SV2-SV4-SV8 
SV R 

SV2-SV4-SV8 
SV V (VICTAULIC®) SV C (CLAMP) 

SV2-SV4-SV8-SV16 SV2-SV4-SV8-SV1 6 SV33-SV46-SV66-SV92 
SV F - N 
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TYPICAL APPLICATIONS OF SV SERIES ELECTRIC PUMPS 

WATER SUPPLY AND PRESSURE 
BOOSTING 

Pressure boosting in buildings, hotels, residential 

complexes 
Pressure booster stations, supply of water networks 
Booster packages 

WATER TREATMENT 
Ultrafiltration systems 

Reverse osmosis systems 

Water softeners and de- mineralization 
Distillation systems 

Filtration 

LIGHT INDUSTRY 
Washing and cleaning plants (washing and degreasing 

of mechanical parts, car and truck wash tunnels, 
washing of electronic industry circuits) 

Commercial washers 
Firefighting system pumps 

IRRIGATION AND AGRICULTURE 
Greenhouses 
Humidifiers 
Sprinkler irrigation 

HEATING, VENTILATION AND AIR 
CONDITIONING (HVAC) 

Cooling towers and systems 

Temperature control systems 
Refrigerators 
Induction heating 
Heat exchangers 
Boilers 

Water recirculation and heating 

a 
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(ó LOWARA 

ELECTRIC PUMP IDENTIFICATION CODE 

SV 2, 4, 8, 16 

T = Three -phase M = Single -phase 

Rated motor power kWx10 
(ending with 6 = 60 Hz) - (ending with 4 = 4 poles) 

F = In -line round flanges, AISI 304 
T = In -line oval flanges, AISI 304 
R = Round flanges, discharge port above suction, 

with adjustable position, AISI 304 
N = In -line round flanges, AISI 316 
V = Victaulic couplings, in -line ports, AISI 316 
C = Clamp couplings, in -line ports, AISI 316 
Number of impellers 

Flow rate in m' /h 

Series name 

SV 33, 46, 66, 92 

T = Three -phase M = Single -phase 

Rated motor power kWx10 
(ending with 6 = 60 Hz) - (ending with 4 = 4 poles) 

F = Standard version, in -line round flanges 
T = AISI 316 version, in -line round flanges 

Number of impellers 
(09/2 = 9 impellers, including 2 reduced ones) 

Flow rate in m' /h 

Series name 

RATING PLATE SV 2, 4, 8, 16 

. 
0 LOWARA 

10NIW106:-YI-IfYY 

, 
C E _. 

4mY°1° 

Pump E _-_ re -L _ 
Q L m'Ih P2 E?'kW H ti m H min E j. 

-n--E : 1/min t ',_', *c pmax EkPá 
Motor t, ̂ - E _ L" _ 

WOEaITALY 

f 
- . 2 No E, _. DOG E . 

RATING PLATE SV 33, 46, 66, 92 

411 

((CC LOWARA YI-ITALY ° 

MP 

IN ALT CE 
E 

I P2 

I m'/ h n 

HJ Im 
mm p max 

1 I 

/min 
/ó 

t c 
kPo Hminl 

<t)m 

o 
o 
o 
o 

LEGEND 

1. Electric pump type 

2. Code 

3. Capacity range 

4. Head range 

5. Motor type 

6. Manufacturing data and serial number 

7. Maximum operating pressure* 

8. Minimum head 

9. Maximum operating temperature* 

10. Speed 

11. Rated power 

12. 0 -ring material identification code 

13. Mechanical seal material identification 
code 

* To be verified on pressure /temperature 
limits diagrams (page 10) 
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SV 2, 4, 8, 16 SERIES 
PUMP CROSS SECTION AND MAIN COMPONENTS 

SV F-N 

11 

15 

10 

4 

5 

11 

1 

13 

04404_A_DS 

SV R 

SV T 

SV V 

SV C 

V 2 4 816 - F T, R VERSIONS , , , 
REF. NAME MATERIAL REFERENCE STANDARDS 

N. EUROPE USA 

1 Pump body stainless steel EN 10088- 1- X5CrNi18 -10 (1.4301) AISI 304 
2 Impeller stainless steel EN 10088- 1- X5CrNi18- 10(1.4301) AISI 304 
3 Diffuser and upper spacer stainless steel EN 10088- 1- X5CrNi18 -10 (1.4301) AISI 304 
4 Outer sleeve stainless steel EN 10088- 1- X5CrNi18 -10 (1.4301) AISI 304 
5 Shaft stainless steel EN 10088- 1- X5CrNi18 -10 (1.4301) AISI 304 
6 Adapter cast iron EN 1561 -GJL -250 (11_1040) ASTM Class 35 
7 Base aluminium EN 1706- AC- AISi11Cu2 (Fe) (AC46100) - 

8 
Coupling (up to 4 kW) aluminium EN 1706- AC- AISi11Cu2 (Fe) (AC46100) - 

Coupling (for higher powers) cast iron EN 1561 -GJL -200 (JL1030) ASTM Class 25 
9 Seal housing stainless steel EN 10088- 1- X5CrNi18 -10 (1.4301) AISI 304 

10 Mechanical seal silicon carbide/carbon/EPDM 
11 Elastomers EPDM 
12 Coupling protection stainless steel I EN 10088- 1- X5CrNi18 -10 (1.4301) 1 AISI 304 
13 Shaft sleeve tungsten carbide 
14 Bushing ceramic (alumina) 
15 FilVdrain plugs stainless steel EN 10088- 1- X5CrNiMo17 -12 -2 (1.4401) AISI 316 
16 Tie rods galvanized steel EN 10277- 3- 36SMnPb14 (1.0765) - 

sv2-16-f1r b trn 

SV 2, 4, 8, 16 - N, V, C VERSIONS 
REF. 

N. 

NAME MATERIAL REFERENCE STANDARD 

EUROPE USA 

1 Pump body stainless steel EN 10088- 1- X2CrNiMo17 -12 -2 (1.4404) AISI 316L 
2 Impeller stainless steel EN 10088- 1- X2CrNiMo17 -12 -2 (1.4404) AISI 316L 
3 Diffuser and upper spacer stainless steel EN 10088- 1- X2CrNiMo17 -12 -2 (1.4404) AISI 316L 
4 Outer sleeve stainless steel EN 10088- 1- X2CrNiMo17 -12 -2 (1.4404) AISI 316L 
5 Shaft stainless steel EN1 0088- 1- X5CrNiMo17 -12- 2(1.4401) AISI 316 
6 Adapter cast iron EN 1561 -GJL -250 (JL1040) ASTM Class 35 

7 Base aluminium EN 1706- AC- AISi11Cu2 (Fe) (AC46100) - 

8 
Coupling (up to 4 kW) aluminium EN 1706- AC -AISi1 1 Cut (Fe) (AC46100) - 

Coupling (for higher powers) cast iron EN 1561 -GJL -200 (JL1030) ASTM Class 25 

9 Seal housing stainless steel EN 10088- 1- X2CrNiMo17 -12 -2 (1.4404) AISI 316L 
10 Mechanical seal silicon carbide/carbon/EPDM 
11 Elastomers EPDM 
12 Coupling protection stainless steel I EN 10088- 1- X5CrNi18 -10 (1.4301) I AISI 304 
13 Shaft sleeve tungsten carbide 
14 Bushing ceramic (alumina) 
15 FilVdrain plugs stainless steel EN 10088- 1- X5CrNiMo17 -12 -2 (1.4401) AISI 316 
16 Tie rods stainless steel EN 10088- 1- X17CrNi16 -2 (1.4057) AISI 431 

sv2-16-nvc b trn 
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SV 33, 46, 66, 92 SERIES 
ELECTRIC PUMP CROSS SECTION AND MAIN COMPONENTS 

SV 33, 46, 66, 92 - F VERSIONS 
REF. 

N. 
NAME MATERIAL REFERENCE STANDARDS 

EUROPE USA 

1 Pump body cast iron EN 1561 -GJL -250 (JL1040) ASTM Class 35 
lA Lower support cast iron EN 1561 -GJL -250 (JL1040) ASTM Class 35 
2 Impeller stainless steel EN 10088- 1- X2CrNiMo17 -12 -2 (1.4404) AISI 316L 
3 Diffuser stainless steel EN 10088- 1- X2CrNiMo17 -12 -2 (1.4404) AISI 316L 
4 Outer sleeve stainless steel EN 10088- 1- X2CrNiMo17 -12 -2 (1.4404) AISI 316L 
5 Shaft stainless steel EN 10088- 1- X2CrNiMoN22 -5 -3 (1.4462) UNS S 31803 
6 Adapter cast iron EN 1561 -GAL -200 (JL1030) ASTM Class 25 
7 Wear ring technopolymer PPS 

8 Coupling cast iron EN 1561 -GJL -200 (JO 030) ASTM Class 25 
9 Upper head cast iron EN 1561 -GJL -250 (1L1040) ASTM Class 35 

9A Seal housing cast iron EN 1561 -GJL -250 (1L1040) ASTM Class 35 
10 Mechanical seal silicon carbide/carbon/EPDM 
11 Elastomers EPDM 

12 Coupling protection stainless steel I EN 10088- 1- X5CrNi18 -10 (1.4301) I AISI 304 
13 Shaft sleeve and bushing tungsten carbide 
14 Bushing for diffuser carbon 
15 FilVdrain plugs stainless steel EN 10088- 1- X5CrNiMo17 -12 -2 (1.4401) AISI 316 
16 Tie rods galvanized steel EN 10277- 3- 36SMnPb14 (1.0765) - 

SV 33, 46, 66, 92 - N VERSIONS sv33-92-f b trn 

REF. 

N. 

NAME MATERIAL REFERENCE STANDARDS 

EUROPE USA 

1 Pump body stainless steel EN 10213- 4- GX5CrNiMo19 -11 -2 (1.4408) ASTM CF8M (AISI 316 fuso) 
1A Lower support stainless steel EN 10213- 4- GX5CrNiMo19 -11 -2 (1.4408) ASTM CF8M (AISI 316 fuso) 
2 Impeller stainless steel EN 10088- 1- X2CrNiMo17 -12 -2 (1.4404) AISI 3161 
3 Diffuser stainless steel EN 10088- 1- X2CrNiMo17 -12 -2 (1.4404) AISI 316L 
4 Outer sleeve stainless steel EN 10088- 1- X2CrNiMo17 -12 -2 (1.4404) AISI 316L 
5 Shaft stainless steel EN 10088- 1- X2CrNiMoN22 -5 -3 (1.4462) UNS S 31803 
6 Adapter cast iron EN 1561 -GJL -200 (1L1030) ASTM Class 25 
7 Wear ring technopolymer PPS 

8 Coupling cast iron EN 1561 -GJL -200 (JL1030) ASTM Class 25 
9 Upper head stainless steel EN 10213- 4- GX5CrNiMo19 -11 -2 (1.4408) ASTM CF8M (AISI 316 fuso) 

9A Seal housing stainless steel EN 10213- 4- GX5CrNiMo19 -11 -2 (1.4408) ASTM CF8M (AISI 316 fuso) 
10 Mechanical seal silicon carbide/carbon/EPDM 
11 Elastomers EPDM 

12 Coupling protection stainless steel I EN 10088- 1- X5CrNi18 -10 (1.4301) I AISI 304 
- 13 Shaft sleeve and bushing tungsten carbide 

14 Bushing for diffuser carbon 
15 FilVdrain/air plugs stainless steel EN 10088- 1- X5CrNiMo17 -12 -2 (1.4401) AISI 316 
16 Tie rods stainless steel EN 10088- 1- X17CrNi16 -2 (1.4057) AISI 431 

sv33-92-n b trn 
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LOWARA 

SV MECHANICAL SEALS ACCORDING TO EN 12756 

LIST OF MATERIALS 

POSITION 1- 2 POSITION 3 POSITION 4- 5 

Q1 : Silicon carbide E : EPDM G : AISI 316 
B : Resin impregnated carbon V : FPM 

C : Special resin impregnated carbon T : PTFE 

((ß 

sv ten -mec atm 
TYPE OF SEAL 

SEAL TYPE 1 2 

POSITION 

3 4 5 

TEMPERATURE 

( 

ROTATING ASSEMBLY FIXED ASSEMBLY ELASTOMERS SPRINGS OTHER COMPONENTS 

STANDARD MECHANICAL SEAL 

QIBEGG Q1 B E G G -30 +120 
OTHER TYPES OF MECHANICAL SEAL 

QrQ1 E G G Q1 Q1 E G G -30 +120 
Q1 B V G G Q1 B V G G -10 +120 

Q1 Q1 V G G Q1 Q1 V G G -10 +120 
Q1 C T G G Q1 C T G G 0 +120 

Ceti QITGG Q1. Q1 T G G 0 +120 
sv_tipi-ten-mec_a_tc 

PRESSURE/TEMPERATURE APPLICATION LIMITS FOR COMPLETE PUMP 
(APPLICABLE WITH ANY OF THE SEALS LISTED ABOVE) 

SV 2- 4- 8 - 1 6 F N R T C V 

SV 33-46-66-92 N 
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((ß LOWARA 

MOTORS 

Standard Lowara motors with powers up to 7.5 kW 
(included) for the 4 -pole version, and up to 22 kW 
(included) for the 2 -pole version. Other motor 
brands are used for higher powers. 
The normalized Lowara motors have efficiency 
values that fall within the range normally referred to 
as efficiency class 2. 
Short -circuit squirrel -cage motor (TEFC), aluminium 
casing, enclosed construction with external 
ventilation. 
IP55 protection 
Class F insulation 
Performance according to EN 60034 -1 

Standard voltage: 
- Single -phase version: 220 -240 V, 50 Hz 
with built -in automatic reset overload protection up 
to 1.5 kW. 
For higher powers the protection must be provided 
by the user. 

- Three -phase version 220 -240/380 -415 V, 50 
Hz for power up to 3 kW; 
380 -415/660 -690 V, 50 Hz for power above 3 kW. 
Overload protection to be provided by the user. 

Type of motor used: 
2 -pole 
Single- phase: Lowara SM (up to 1,5 kW) 

Lowara LM (above 1,5 kW) 
Three -phase: Lowara SM (up to 2,2 kW) 

Lowara LM (above 2,2 kW) 
4 -pole 
Lowara LM 
The motors are fan cooled according to EN 60034 -6. 
The terminal box is made of ABS technopolymer for 
motors up to IM 100 and aluminium alloy for larger 
sizes. 
The cable gland has standard passage dimensions 
according to EN 50262 (metric thread) for SM 
motors, and according to DIN 46255 (Pg thread) for 
LM motors. 

ELECTRICAL DATA OF STANDARD MOTORS FOR SV SERIES 
SINGLE -PHASE MOTORS FOR 50 Hz, 2 -POLE SV SERIES 

kW 

MOTOR TYPE 

IEC SIZE * 
CONSTRUCTION 

DESIGN 

ABSORBED 

CURRENT 

In (A) 

220 -240 V 

CAPACITOR 

µF V rpm 

DATA FOR 

Is / In 

230 V 

n % 

50 Hz VOLTAGE 

coscp 

Cn 

Nm Cs/Cn 

0,37 71R B14 2.64 -2.72 14 450 2775 3,08 63,9 0,95 1,27 0,71 

0,55 71 B14 3.89 -4.05 16 450 2825 3,34 67 0,91 1,86 0,57 
0,75 80R B14 5.22 -4.97 20 450 2785 3,55 67,3 0,96 2,57 0,46 
1,1 80 B14 7.07 -6.81 30 450 2800 3,80 73,8 0,95 3,75 0,47 
1,5 90R B14 9.32 -8.63 40 450 2780 3,45 75,5 0,97 5,15 0,47 
2,2 90 B14 13.3 -12.6 50 450 2785 3,45 76,9 0,97 7,54 0,36 

* R = reduced motor casing size with respect to shaft extension and related flange 

THREE -PHASE MOTORS FOR 50 Hz, 2 -POLE SV SERIES 
sv-motm-2p50 b te 

kW 

MOTOR TYPE 

IEC SIZE * 

CONSTRUCTION 

DESIGN 

A 

220 -240 V 

ABSORBED CURRENT 

THREE -PHASE 

Y 

380 -415 V 

in (A) 

0 

380 -415 V 

Y 

660 -690V rpm 

DATA FOR 

Is / In 

400 V 

n % 

50 Hz VOLTAGE 

cosys 

Cn 

Nm Cs/Cn 

0,37 71R B14 2,32 1,34 - - 2790 4,23 64,1 0,62 1,27 4,50 
0,55 71 B14 2,48 1,43 - - 2825 5,95 75,4 0,73 1,86 3,99 

0,75 80R B14 3,50 2,02 - - 2855 5,81 74,3 0,72 2,51 3,76 
1,1 80 B14 4,52 2,61 - - 2875 6,78 78,9 0,77 3,65 3,49 
1,5 90R B14 5,98 3,45 - - 2875 7,04 80,1 0,78 4,98 3,83 
2,2 90R B14 8,71 5,03 - - 2860 7,32 81,1 0,78 7,34 4,12 

3 100R B14 10,4 6,01 - - 2860 6,38 84,3 0,85 10,0 2,77 
4 112R B14 - - 8,09 4,67 2890 7,70 85,3 0,84 13,2 2,80 

5,5 132R B5 - - 10,1 5,83 2900 9,62 87,0 0,90 18,1 3,91 

7,5 132R B5 - - 13,7 7,91 2900 9,73 88,1 0,90 24,7 3,99 

11 160R B5 - - 20,0 11,5 2925 8,98 89,7 0,88 35,9 3,43 
15 160 85 - - 26,7 15,4 2940 8,72 89,7 0,90 48,7 3,49 

18,5 160 B5 - - 32,8 18,9 2945 9,49 90,7 0,90 60,0 3,27 
22 180R B5 - - 38,7 22,3 2940 9,16 91,3 0,90 71,4 3,20 

30 200 B5 - - 54 31 2950 6,8 92,5 0,87 97 2,4 
37 200 B5 - - 65 38 2950 7,2 92,9 0,88 120 2,5 

45 225 B5 - - 80 46 2960 6,7 92,9 0,88 145 2,4 

R = reduced motor casing size with respect to shaft extension and related flange sv-mott-2p50 c te 
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((COLOWARA 

THREE -PHASE MOTORS FOR 50 HZ; 4 -POLE SV SERIES 

kW 

MOTOR TYPE 

IEC SIZE 

CONSTRUCTION 

DESIGN 

A 

220 -240 V 

ABSORBED 

In 

y 

380 -415 V 

CURRENT 

(A) 

0 

380 -415 V 

Y 

660 -690 V min-1 

DATA FOR 

Is / In 

400 

n % 

V 50 Hz VOLTAGE 

coscp 

Cn 

Nm Cs/Cn 

0,25 71 B14 1,71 0,99 - - 1390 3,58 62,0 0,59 1,71 3,16 

Q37 71 B14 2,53 1,46 - - 1370 3,39 61,4 0,60 2,57 3,40 

0,55 80 B14 3,03 1,75 - - 1390 3,95 68,2 0,67 3,77 2,45 

0,75 80 B14 4,04 2,33 - - 1395 4,06 70,1 0,66 5,13 2,73 

1,1 90 814 4,42 2,55 - - 1415 4,48 78,2 0,80 7,42 2,14 

1,5 90 B14 5,84 3,37 - - 1415 5,10 81,0 0,79 10,1 2,43 

2,2 100 B14 8,16 4,71 - - 1420 5,52 83,1 0,81 14,8 2,36 

3 100 B14 11,1 6,38 - - 1425 6,13 84,1 0,81 20,1 2,69 

4 112 B14 - - 8,39 4,84 1440 6,47 85,5 0,81 26,5 2,69 

5,5 132 B5 - - 11,4 6,58 1450 5,71 87,2 0,80 36,2 2,56 

7,5 132 B5 - - 15,3 8,83 1445 6,14 88,0 0,81 49,5 2,93 

MOTOR NOISE LEVELS 

sv-mott-4p50_c_te 

The tables list the sound pressure values (Lp) measured as per Curve A (Standard ISO 1680). 

Noise values were measured with the 50 Hz motor running idle with a tolerance of 3 dB (A) 

2 -POLE MOTOR 
POWER 

kW 

MOTOR TYPE 

IEC SIZE* 

NOISE 

LpA 

dB 

0,37 71R <70 

0,55 71 <70 

0,75 80R <70 
1,1 80 <70 

1,5 90R <70 
2,2 90R <70 

3 100R <70 
4 112R <70 

5,5 132R <70 
7,5 132R <70 

11 160R 73 

15 160 75 

18,5 160 75 

22 180R 75 

30 200 74 

37 200 74 

45 225 78 

"R= Reduced motor ca ing size with respect to shaft extension and related flange 

4 -POLE MOTOR 
POWER 

kW 

MOTOR TYPE 

IEC SIZE* 

NOISE 

LpA 

dB 

0,25 71 <70 

0,37 71 <70 

0,55 80 <70 
0,75 80 <70 

1,1 90 <70 
1,5 90 <70 

2,2 100 <70 
3 100 <70 

4 112 <70 
5,5 132 <70 

7,5 132 <70 

sv_mott_b_tr 
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((0 LOWARA 

SVH SERIES ELECTRIC PUMPS WITH HYDROVAR® CONTROL 
SYSTEM 
The Lowara SV electric pumps are available in the SVH 

version, i.e. coupled to HydrovarF, the microprocessor - 
based control unit designed to manage the 
performance of the pump based on the conditions and 

requirements of the system. The basic SV electric pump 
is thus transformed into a complete pumping system 

suitable for a number of applications, including: 
Variable speed pressure boosting (constant pressure 
is maintained in industrial, civil and agricultural 
applications) 
Water filtration and treatment (constant flow is 

maintained based on flow resistance) 

Air conditioning and heating (constant differential 
pressure is maintained in a closed circuit). 

No special pumps or motors: 
HYDROVARs is mounted directly onto a standard 
three -phase TEFC motor with class F insulation up to 
22 kW power. A wall- mounted version is available for 
higher powers, up to 45 kW. 

No separate pressure sensors: 
HYDROVAR® is equipped with a pressure transmitter 
or differential pressure transmitter, depending on the 
applications. 

No separate microprocessors: 
In multiple -pump systems the microprocessor regu- 
lates the sequential operation of the pumps or 
motors. Since HYDROVAR® features a built -in micro- 
processor, no other control devices are required. 

No separate control panels or converters: 
HYDROVAR® performs all the functions of a pump 
control panel, incorporating protections against 
overload, short circuit, high temperature, etc. The 

only external device required is a fuse on the power 
supply line. Will depend upon any local electrical 
installation regulations. 

No by -pass lines or safety systems: 
With HYDROVAR® the pump switches off immedi- 
ately when demand is zero or exceeds the maximum 
capacity of the pump. This way there is no need to 
install additional safety devices. 

No large diaphragm tanks are required: 
Without a supply tank, a constant speed pump run- 
ning at maximum power will be constantly switching 
on and off in order to satisfy system demands. With 
the HYDROVAR® system the speed of each pump 
varies in order to maintain a constant pressure or 
flow. A small surge tank is sufficient to maintain sys- 

tem pressure at zero demand, therefore there is no 

need to install a large tank. Where local regulations 
allow it, the HYDROVAR® systems can be connected 
directly to the water supply line, so there is no need 

to install large storage tanks on the suction side. . 

The pump's operation at the correct 
speed based on system requirements 
enables energy consumption to be sub- 
stantially reduced. 

Anti -condensation heater 
All the units are equipped with anti -condensation 
heaters that switch on when the pump is in standby 
mode. 
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OPERATING PRINCIPLE 

The basic function of the HYDROVAR® device is to 
control the pump to meet the system demands. 

HYDROVAR® performs these functions by: 
1) Measuring the system pressure or flow via a 

transmitter mounted on the pump's delivery side. 

2) Calculating the motor speed to maintain the correct 
flow or pressure. 

3) Sending out a signal to the pump to start the motor, 
increase speed, decrease speed or stop. 

4) In the case of multiple pump installations, 
HYDROVAR® will automatically provide for the cyclic 

changeover of the pumps' starting sequence 

In addition to these basic functions, HYDROVAR® can do 

things only by the most advanced computerised control 
systems, such as: 

Stop the pump(s) at zero demand. 

Stop the pump(s) in case of water failure on the 
suction side (protection against dry running). 

Stop the pump if the required delivery exceeds the 
pump's capacity (protection against cavitation caused 

by excessive demand), or automatically switch on the 
next pump in a multiple series. 

Protect the pump and motor from overvoltage, 
undervoltage, overload and earth fault. 

Vary the pump speed acceleration and deceleration 
time. 

Compensate for increased flow resistance at high flow 
rates. 

Conduct automatic test starts at set intervals. 

Monitor the converter and motor operating hours. 

Display all functions on an LCD in different languages 
(Italian, English, French, German, Spanish, Portuguese, 
Dutch). 

Send a signal to a remote control system which is 

proportional to the pressure and frequency. 

Communicate with another HYDROVAR or control 
system via an RS 485 interface. 

w 

0 

Control for constant pressure 

w 

a 

Control to match a system curve 

«+ 

-.-.; . N. 
- S 

y 

-__ ._ 

- - -. k 
., 

.: 

a 
Control for constant flow 

fir. 

..-: -_ - --- .---, 
' °' 

--- - \, ,. 

Control according to an 

N. 

external signal 

u 

TYPICAL EXAMPLE OF ENERGY SAVIINGS° 
System: SV1608F75T vertical multistage electric pump with 7.5 kW motor equipped with Hydrovar, 80 m head. 12 

hour /day operation. 
Application: maintaining a constant pressure as the flow rate varies. 

FLOW 

m'/h 

ABSORBED POWER POWER 
SAVED 

kW 

OPERATING 
TIME 

(hours) 

TOTAL 
ENERGY 
SAVINGS 

kWh 

CONSTANT SPEED 

PUMP 

kW 

VARIABLE SPEED 

PUMP 

kW 

9 5,50 3,09 2,41 1095 2639 

14 6,71 4,81 1,90 2190 4161 

21 7,30 7,21 0,09 1095 99 

YEARLY ENERGY SAVINGS (kWh) 6899 
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HYDRAULIC PERFORMANCE RANGE, SV SERIES 50 Hz, 
2 POLES (-2900 rpm) 
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HYDRAULIC PERFORMANCE RANGE, SV SERIES 50 Hz, 
4 POLES (-1450 rpm) 

2 3 5 7 10 20 30 50 70 100 US gpm 200 
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SV 2 -16 
TABLE OF HYDRAULIC PERFORMANCES AT -2900 rpm 

PUMP 
TYPE 

RATED 
POWER 

kW HP 

1/min 0 20 30 40 50 60 70 

Q 

100 

= DELIVERY 

120 133 150 167 200 233 267 300 350 400 

m3/h 0 1,2 1,8 2,4 3 3,6 

H = 

4,2 

TOTAL 

6 

HEAD 

7,2 

METRES 

8 

COLUMN 

9 

OF 

10 

WATER 

12 14 16 18 21 24 

SV2 02 0,37 0,5 21,5 18,5 17 15 13 10,5 7,5 

SV2 03 0,37 0,5 32 28 25,2 23 19,5 15,5 11 

SV2 04 0,55 0,75 42,5 37,5 34 30,5 26 20,5 15 

SV2 05 0,75 1 53,5 47 42,5 38 32 26 18 

SV2 06 0,75 1 64 56 51 45,5 38,5 31 22 

SV2 07 1,1 1,5 75 65,5 60 53 45 36,5 26 

SV2 08 1,1 1,5 85,5 75 68 61 51,5 41,5 30 

SV2 09 1,1 1,5 96 84 76,5 68,5 58 46,5 32,5 

SV2 11 1,5 2 117 103 94 84 71 57 41 

SV2 12 1,5 2 128 112 102 91 77 62 44 

SV2,14 , 2,2. 3 ,: 450 131> 119, 1.06 - 90 73. ,.52> . 

SV2 16 2,2 3 171 150 136 122 103 83 59 

SV2 18 2,2 3 192 168 153 137 116 93 66 

SV2 20 3 4 214 187 170 152 129 104 74 

SV2 22 3 4 235 206 187 167 142 114 81 

SV2 24 3 4 256 224 205 182 155 125 89 

SV4 02 0,37 0,5 20 17 16 15 14,5 10,5 7,5 5 

SV4 03 0,55 0,75 30 25,5 24 23 22 16 11 7,5 

SV4 04 0,75 1 40 34 32 30,5 29 21 15 10 

SV4 05 1,1 1,5 50 42,5 40 38 36,5 26 18,5 12,5 

SV406 _ . 1,,1. 1,5' :.. - ,. 51 48 45,5:.:44 . 

SV4 07 1,1 1,5 70 59,5 56 53 51 37 26 18 

SV408 1,5 2 80 68 65 61 58,5 42 29,5 21 

SV4 09 1,5 2 90 76,5 73 68,5 65,5 47 33,5 23 

SV411 2,2 3 111 93,5 89 83,5 80,5 58 41 29 

SV413 2,2 3 131 111 105 99 95 68 48 34 

SV4 14 3 4 141 119 113 106 102 73,5 52 36 

SV4 16 3 4 161 136 129 122 117 84 59,5 41 

SV4 18 3 4 181 153 145 137 131 94,5 67 46 

SV4 20 4 5,5 201 170 161 152 146 105 74 53 

SV4 22 4 5,5 221 187 178 167 161 116 81,5 58 

SV4 24 4 5,5 241 204 194 182 175 126 89 63 

SV8 02 1,1 1,5 27 24,8 24 23 22 20,5 17,2 .13,2 

SV8 03 1,5 2 41 37 36 34,5 33 30,5 25,8 20 

SV8 04 2,2 3 55 50 47,5 46 44 41 34,5 26,5 

SV8 05 2,2 3 68 62 60 57,5 55 51 43 33 

5V8 06 3 4 82 74,5 71 69 66 61,5 52 40 

SV8 08 4 5,5 110 99 95 92 87,5 81,5 69 53 

SV8 09 4 5,5 123 112 107 104 97,5 92 78 60 

SV8 11 5,5 7,5 150 137 130 127 119 112 95 73 

SV812 5,5 7,5 164 149 142 138 130 123 103 80 

SV8 14 7,5 10 192 174 166 161 152 143 120 93 

SV8 16 7,5 10 220 199 190 184 174 163 138 106 

SV16 02 2,2 3 35 32,5 32 31 29,5 27,5 25 20 14,3 

SV16 03 3 4 52 49 48 46 44 41 37,5 30,2 21,5 

SV16 04 4 5,5 69 65 64 62 59 54,5 50 40,3 28,6 

SV16 05 5,5 7,5 86 81 80 77 73 68,5 62 50 35,8 

SV16 06 5,5 7,5 104 98 96 92 88 82 75 60,5 43 

SV16 07 7,5 10 121 114 112 108 103 96 87 70,5 50 

SV16 08 7,5 10 138 130 128 123 117 109 100 81 57 

SV16 10 11 15 173 163 160 154 147 137 125 101 72 

SV16 12 11 15 207 195 192 185 176 164 150 121 86 

SV16 14 15 20 242 228 224 215 205 192 175 141 100 

SV16 15 15 20 260 244 240 231 220 205 187 151 108 

Performances in compliance with ISO 9906 - Annex A. sv2-16-2p50 b th 

Lowara 

&7 ITT Industries 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 2 - Section 11 - OM Manual

Q-Pulse Id TMS1350 Active 29/07/2015 Page 403 of 781



LOWARA 

SV 33 -46 
TABLE OF HYDRAULIC PERFORMANCES AT -2900 rpm 

PUMP RATED Q = DELIVERY 

TYPE POWER 1/min 0 250 300 367 417 500 583 667 750 900 1000 

m3/h 0 15 18 22 25 30 35 40 45 54 60 

kW HP H = TOTAL HEAD METRES COLUMN OF WATER 

SV33 01/1 2,2 3 17,4 16,2 15,7 15 14 12,2 9,8 6,7 
SV33 01 3 4 23,8 21,7 21,2 20 20 17,8 15,5 12,7 

SV33 02/2 4 5,5 35,1 34,1 33,3 32 30 27 22,4 16,6 
SV33 02/1 4 5,5 40,8 38,8 37,9 36 35 32 27,5 22,3 
SV33 02 5,5 7,5 47,8 45 44,1 43 41 39 35 29,9 
SV33 03/2 5,5 7,5 57,7 55,2 53,8 51 49 44 38 29,6 
SV33 03/1 7,5 10 64,5 61,3 60 58 56 51 45 37 

SV33 03 7,5 10 71,5 67,4 66,0 64 62 58 52,0 44,6 
SV33 04/2 7,5 10 82 78,8 77 74 72 66 58 47,2 
SV33 04/1 11 15 88,9 85 83 81 78 73 65 55,1 

SV33 04 11 15 95,9 91,1 90 87 85 80 73 63,1 

SV33 05/2 11 15 106 101,6 100 96 93 85 76 63 

SV33 05/1 - 11 15 112,7 107,2 105 102 99 92 82- 70 
SV33 05 15 20 120,4 114,9 113 110 107 101 92 80,5 
SV33 06/2 15 20 131,2 126,9 125 120 116 108 96 81,2 
SV33 06/1 15 20 139,1 133,5 131 128 124 116 105 90,4 
SV33 06 15 20 145,6 139 137 133 129 121 110 96,1 

SV33 07/2 15 20 156 149,9 147 143 138 128 115 98,2 

SV33 07/1 18,5 25 163,3 156,6 154 150 145 136 123 106,2 
SV33 07 18,5 25 170,3 162,8 160 156 152 142 130 113,3 

SV33 08/2 18,5 25 180,6 173,7 171 166 161 150 135 115,3 
SV33 08/1 18,5 25 187,4 179,5 177 171 166 156 141 121,7 

SV33 08 22 30 194,1 185,1 182 177 172 161 147 128 

SV33 09/2 22 30 202,1 194,1 191 185 179 166 150 127,9 
SV33 09/1 22 30 210,2 201,2 198 192 186 174 157 135,9 
SV33 09 22 30 216,8 206,8 204 198 193 181 165 143,7 

SV33 10/2 22 30 226,4 217,2 213 207 200 186 168 143,9 
SV33 10/1 30 40 234,5 225 221 215 209 196 178 154,2 

SV33 10 30 30 241,8 231,3 228 222 216 203 185 162,2 

SV33 11/2 30 30 252 244 240 233 226 211 190 163,7 

SV33 11/1 30 30 259 249,2 245 238 232 217 197 171 

SV33 11 30 40 265,7 253,6 250 243 236 222 203 176,9 

SV33 12/2 30 40 275,9 266,2 262 254 246 229 207 178,3 

SV33 12/1 30 40 282,8 271,5 267 260 252 236 214 185,6 

SV33 12 30 40 289,8 276,7 272 265 258 242 221 192,9 
SV33 13/2 30 40 300,5 291,1 286 278 270 252 228 197,6 

SV33 13/1 30 40 306,9 294,9 290 282 274 256 233 202,4 
SV46 01/1 3 4 19,5 19,2 18,8 17,9 16,7 15,1 13,1 8,5 4,6 

SV46 01 4 5,5 27,2 24 23,5 22,5 21,4 19,9 18,2 14,3 10,8 

SV46 02/2 5,5 7,5 38,8 39,8 39,2 37,8 35,7 32,9 29,4 21,1 13,9 

SV4602 7,5 10 52,6 48,5 47,7 46,1 44,2 41,7 38,7 31,4 25,1 

SV46 03/2 11 15 64,7 65,1 64 62 60 56 52 40,4 30,8 
SV46 03 11 15 80,8 74,3 73 71 68 65 60 50 40,7 

SV46 04/2 15 20 92,4 90,7 90 87 83 79 73 58 45,6 
SV46 04 15 20 107,3 99,8 98 96 92 87 82 68 55,9 

SV46 05/2 18,5 25 117,2 114,8 113 110 106 100 93 75 60,2 

SV46 05 18,5 25 134,5 125,1 123 120 116 110 103 86 71,5 

SV46 06/2 22 30 143,7 139,3 138 134 129 122 113 92 73,4 

SV46 06 22 30 161 149,9 148 144 139 132 124 104 86 
SV46 07/2 30 40 171,3 164,9 163 158 152 144 134 110 88,6 
SV46 07 30 40 188,6 175,5 173 168 162 155 145 122 101,2 
SV46 08/2 30 40 198,2 190 188 182 176 166 155 127 103,1 

SV46 08 30 40 213,1 198,6 196 191 184 175 164 137 112,6 
SV46 09/2 30 40 224,8 214,5 212 206 198 187 174 143 116 

SV46 09 37 50 240,9 225,2 222 217 209 199 187 157 130,2 
SV46 10/2 37 50 252,7 241,1 238 232 223 212 198 164 133,9 
SV46 10 37 50 267,6 250,3 247 241 232 221 208 174 144,8 
SV4611/2 45 60 280,4 267,4 264 258 249 237 222 184 151,1 

SV4611 45 60 295,5 276,4 273 266 257 245 230 194 161,3 
SV4612/2 45 60 307,3 292,5 289 282 272 259 243 202 165,8 

SV46 12 45 60 321,8 301 297 290 280 267 250 210 175 
SV46 13/2 45 60 332,5 316,2 312 304 292 277 259 214 175 

(o 

Performances in compliance with ISO 9906 - Annex A. sv33-46-2p50_b_th 
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SV 66 -92 
TABLE OF HYDRAULIC PERFORMANCES AT -2900 rpm 

PUMP 

TYPE 

RATED 

POWER 

kW HP 

Vmin 0 500 600 700 750 

Q = 

900 

DELIVERY 

1000 1200 1300 

. 

1417 1600 1800 2000 

m3/h 0 30. 36 42 

H = TOTAL 

45 

HEAD 

54 

METRES 

60 

COLUMN 

72 

OF WATER 

78 85 96 108 120 

SV66 01/1 4 5,5 23,8 21,4 20,7 19,9 19,4 17,8 16,6 13,3 11,2 8,3 

SV6601 5,5 7,5 29,2 25,8 24,8 23,8 23,3 21,8 20,7 17,9 16,1 13,5 

SV66 02/2 7,5 10 47,5 42,6 41,2 39,5 38,6 36 32,9 26,4 22,2 16,4 

SV66 02/1 11 15 54,2 49,6 48,2 46,7 45,8 42,9 40,6 34,8 31,2 26,2 

SV66 02 11 15 60,4 55,7 54,4 52,8 52 49,3 47,1 42 38,9 34,7 

SV66 03/2 15 20 78,4 71,6 70 67 66 62 58 49 43,3 35,3 

SV66 03/1 15 20 84,7 77,8 76 74 72 68 65 56 51 44,0 

SV66 03 18,5 25 91,4 84,7 83 81 79 75 72 64 60 53,5. 

SV66 04/2 18,5 25 108,9 99,6 97 94 92 86 82 70 63 52,8 

SV66 04/1 22 30 115,2 105,9 103 100 99 93 89 78 71 61,8 

SV66 04 22 30 121,6 112,5 110 107 105 100 96 86 79 70,8 

SV66 05/2 30 40 139,1 127,5 124 120 118 111 106 92 83 70,4 

SV66 05/1 30 40 145,6 134 131 127 125 118 112 99 91 79,5 

SV66 05 30 40 152 140,4 137 133 131 125 119 107 99 88,5 
SV66 06/2 30 40 169,5 155,6 152 147 144 136 129 113 103 88,1 

SV66 06/1 30 40 176 162 158 153 151 143 136 121 111 97,2 
SV66 06 37 50 182,4 168,5 164 160 158 150 143 128 119 106,2 

SV66 07/2 37 50 199,9 183,7 179 174 171 161 153 134 122 105,8 

SV66 07/1 37 50 206,4 190,1 185 180 177 168 160 142 131 114,9 

SV66 07 45 60 212,8 196,5 192 187 184 174 167 150 139 123,9 

SV6608/2 45 60 230,3 211,8 206 200 197 186 177 156 142 123,5 

SV66 08/1 45 60 236,8 218,2 213 207 204 193 184 163 150 132,6 

SV66 08 45 60 243,2 224,6 219 213 210 199 191 171 159 141,6 

SV92 01/1 5,5 7,5 24,5 22,2 21,5 20,9 19,4 18,5 17,3 15 11,8 7,9 

SV92 01 7,5 10 33,5 28,7 27,2 26,2 24,3 23,3 22,2 20,2 17,6 14,3 

SV92 02R 11 15 49,4 45,1 43,7 42,5 39,6 37,9 35,5 30,9 24,6 16,8 

SV92 02 15 20 67,8 58,2 55 53 49,5 47,6 45,2 41,4 36,3 29,6 

SV92 03/2 18,5 25 82,4 74,4 72 70 65 62 59 52 43,6 32,9 

SV92 03 22 30 102,2 88,2 84 81 76 73 69 63 56 46,3 

SV92 04R 30 40 115,7 104 100 97 90 87 82 74 63 49 

SV92 04 30 40 133,1 117 112 108 101 97 92 85 75 62,5 

SV92 05/2 37 50 149 133,2 128 124 116 111 105 95 81 64,6 

SV92 05 37 50 166,4 146,3 140 135 126 121 115 106 94 78,1 

SV92 06/2 45 60 183,3 163,1 156 152 141 135 129 117 101 81 

SV92 06 45 60 200,9 175,9 168 163 151 146 139 127 113 94,2 

SV92 07/2 45 60 216,8 192,4 184 179 167 160 152 138 120 96,7 

Performances in comp lance with ISO 9906 - Annex A. sv66-92-2p50 b th 
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SV 2 -16 
TABLE OF HYDRAULIC PERFORMANCES AT -1450 rpm 

PUMP 
TYPE 

RATED 
POWER 

kW HP 

1/min 0 10 15 20 25 30 35 

Q 

50 

= DELIVERY 

60 67 75 90 100 120 130 150 170 200 

m3/h 0 0,6 0,9 1,2 1,5 1,8 

H = 

2,1 

TOTAL 

3 

HEAD 

3,6 

METRES 

4 

COLUMN 

4,5 

OF 

5,4 . 

WATER 

6 7,2 7,8 9 10,2 12 

SV2 03..4 0,25 0,34 7,9 7,2 6,5 5,8 4,8 3,8 2,8 

SV2 06..4 0,25 0,34 16 14,4 13 11,6 9,7 7,7 5,6 

SV2 09..4 0,25 0,34 224 21,5 19,5 17,5 14,5 11,5 8,5 

SV212..4 0,25 0,34 31,5 29 26,5 23 19,5 15,5 11 

SV2 14..4 0,25 0,34 37 33,5 30,5 27 22,5 18 13 

SV216..4 0,25 0,34 42 38,5 35 31 26 20,5 15 

SV2 18..4 0,37 0,5 47,5 43 39,5 34,5 29 23 16,5 

SV2 20..4 0,37 0,5 53 48 44 38,5 32,5 25,5 18,5 

SV2 22..4 0,37 0,5 58 53 48 42,5 35,5 28 20,5 

SV2 24..4 0,37 0,5 63,5 57,5 52,5 46,5 39 30,5 22 

SV403.:4 . 0;25':0,34: . , _ . 
,' 43. . :: _ _-.,- 

SV4 06..4 0,25 0,34 14 12,5 12 11,5 11 8,5 6 4,3 

SV4 09..4 0,25 0,34 21 19 18,5 17,5 16,5 12,5 9 6,4 

SV412..4 0,25 0,34 28,5 25,5 24,5 23 22 17 12 8,5 

SV414..4 0,37 0,5 33 29,5 28,5 27 26 19,5 14 10 

SV416..4 0,37 0,5 37,5 34 32,5 31 29,5 22,5 16 11,5 

SV418..4 0,37 0,5 42,5 38 36,5 35 33 25 18 13 

SV4 20..4 0,55 0,75 47 42,5 41 39 37 28 20 14 

SV4 22..4 0,55 0,75 52 46,5 45 42,5 40,5 31 22 1.5,5 

SV4 24..4 0,55 0,75 56,5 51 49 46,5 44 34 24 17 

SV8 04..4 0,55 0,75 13,5 12,5 12 11,5 11 9,5 8,5 6 

SV8 06..4 0,55 0,75 20 18,5 18 17 16,5 14,5 12,8 9 

SV8 08..4 0,55 0,75 27 25 24 23 22 19 17 12 

SV810..4 0,55 0,75 34 31 30 29 27 24 21,5 15 

SV812..4 0,75 1 40,5 37,5 36 34,5 32,5 28,5 25,5 18 

SV814..4 0,75 1 47 43,5 41,5 40 38 33,5 29,5 21 

SV8 15..4 1,1 1,5 50,5 46,5 44,5 43 41 36 32 22,5 

SV816..4 1,1 1,5 54 49,5 47,5 46 43,5 38 34 24 

SV16 04..4 0,55 0,75 ; 17 16 15,8 15,5 14,5 14 12,5 11 7,5 

SV16 06..4 0,75 1 25 24,5 23,5 23 22 21 19 16,5 11 

SV1608..4 1,1 1,5 33,5 32,5 31,5 31 29 28 25,5 21,5 14,5 

SV1609..4 1,1 1,5 38 36,5 35,5 35 33 31,5 28,5 24,5 16,5 

SV1611..4 1,5 2 46 . 44,5 43,5 42,5 40- 38,5 34,5. 30 20 

SV1613..4 1,5 2 54,5 52,5 51,4 50 47,5 45,5 41 35,5 24 

SV16 15..4 2,2 3 63 61 59,5 58 54,5 52,5 47,5 41 28 

SV16.16..4 2,2 3 67 65 63,5 62 58,5 56 50,5 43,5 30 

Performances in compliance with ISO 9906 - Annex A. sv2-16-4p50_b_th 
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(Q LOWARA 

SV 33 -92 
TABLE OF HYDRAULIC PERFORMANCES AT -1450 rpm 

PUMP 
TYPE 

RATED 
POWER 

kW HP 

1/min 0 125 150 200 250 300 

Q 

333 

= DELIVERY 

375 450 500 600 700 750 800 900 1000 

m3/h 0 7,5 9 12 15 

H = 

18 

TOTAL 

20 

HEAD 

22,5 

METRES 

27 

COLUMN 

30 

OF 

36 

WATER 

42 45 48 54 60 

SV33 03/2..4 1,1 1,5 14,4 13,7 1.3,4 12,4 10,9 9 7,3 

SV33 04/1..4 1,1 1,5 21,8 20,4 19,9 18,7 16,9 14,4 12,3 

5V33 05..4 1',5 2 29,4 27,5 26,9 25,5 23,4 20,4 17,9 

SV33 06..4 2,2 3 35,9 33,8 33,2 31,5 29 25,5 22,5 

5V33 07..4 2,2 3 41,6 39,1 38,3 36,2 , 33,2 29,1 25,6 

SV33 08..4 3 4 47,9 45,2 44,3 42 38,8 34,2 31,3 

SV33 09..4 3 4 53,3 50,2 49,2 46,7 43 37,9 33,4 

SV3310..4 3 4 59 55,4 54 51 47 41,5 36,5 

SV3311..4 4 5,5 65,7 62,2 61 58 54 48 42,3 

SV3312..4 4 5,5 71,5 67,6 66 63 58 52 45,7 

SV33'13:.4 = 73'_--72` ' __63,-.=<:55.,-49- 

SV46 02..4 1,1 1,5 13 11,8 11,3 10,7 10,1 9,4 7,5 5,9 

SV46 03..4 1,5 2 19,8 17,8 17,1 16,2 15,4 14,2 11,5 9,2 

SV46 04..4 2,2 3 26,3 24 23,1 21,9 20,9 19,4 15,8 12,7 

SV46 05..4. 2,2 3 32,6 29,6 28,5 27 25,8 23,9 19,4 15,5 

SV46 06..4 3 4 39,3 35,9 34,6 32,9 31,5 29,3 24,1 19,5 

SV46 07..4 3 4 45,5 41,5 40 37,9 36,2 33,6 27,4 22 

SV46 08..4 4 5,5 52,5 48,3 46,6 44,4 42,5 39,6 32,6 26,5 

SV4609..4 4 5,5 58,9 53,9 52 50 47,4.44,1 36,2 29,2 

SV4610..4 5,5 7,5 66,2 61 59 56 54 50,5 42 34,5 

SV4611.:4 5,5 7,5 72,6 66,9 65 62 59 55,2 46 37,6 

SV4612..4 5,5 7,5 78,9 72,7 70 67 64 59,8 50 40,4 

SV66 01..4 1,1 1,5 7,3 6,4 6,1 ' 6' 5,8 5,4 5,1 4,4 3,4 2,7 

SV66 02..4 1,5 2 14,8 13,5 13,1 12,9 12,5 11,8 11,2 9,9 8,2 7,2 

SV66 03..4 2,2 3 - 22,3 20,3 19,7 19,3 18,8 17,7 16,9 14,9 12,3 10,7 

SV66 04..4 3 4 29,7 27,1 26,4 25,8 25,1 23,7 22,6 20 16,6 14,5 

SV6605..4 4 5,5 37,5 34,4 33,5 32,9 32 30,3 28,9 25,7 21,4 18,8 

SV6606..4 4 5,5 44,7 40,9 39,8 39 38 36 34,1 30,2 25,1 21,9 

SV66 07..4 6 7,5 52,8 48,5 47,3 46 45 43 41 36 30,5 26,8 

SV66 08..4 5,5 7,5 60,1 55,1 53,7 53 51 49 46 41 34,3 30,2 

SV92 01..4 1,1 1,5 . 8,3 7 6,4 6,1 5,6 5,1 4,9 4,6 3,8 2,8 

SV92 02..4 2,2 3 16,3 14,3 13,6 13,1 12,1 11,1 10,5 10 8,6 7 

SV92 03..4 3 4 24,4. 21,3 20,1 19,4 17,8 16,3 15,5 14,6 12,7 10,2 

SV92 04..4 4 6 32,9 28,9 27,4 26,4 24,4 22,4 21,3 20,2 17,5 14,3 

SV92 05..4 5,5 7,5 41,6 
. 

' 36,7 34,9 33,6 31,1 28,6 27,2 25,8 22,6 18,6 

SV92 06..4 5,5 7,5 49,5 43,6 41 40 37 34 32,2 30,5 26,6 21,7 

SV92 07..4 7,5 10 . 58 51,2 49 47 43 40 38 35,9 31,4 25,7 

SV92 08..4 7,5 10 65,9 58 55 53 49 45 43 40,5 35,3 28,8 

Performances in compliance with ISO 9906 - Annex A. sv33-92-4p50 a th 
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sLOWARA 

DIMENSIONS AND WEIGHTS, SV 2 SERIES (-2900 rpm) 
F version AISI 304, in -line ports, round flanges from SV202 to SV224, PN25. N version: AISI 316, in -line ports, round flanges from SV202 to SV224, PN25. 

T version AISI 304, in -line ports, oval flanges from SV202 to SV214, PN16. V version: AISI 316, in -line ports, Victaulic' couplings from SV202 to SV224, PN25. 

R version AISI 304, delivery port above suction, round flanges from SV204 to SV224, PN25. C version: AISI 316, in -line ports, Clamp couplings from SV202 to SV214, PN16. 
from SV216 to SV224, PN25. 
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PUMP 
TYPE 

MOTOR 

kW SI2E 1.1 

L2 

1-PHASE 3-PHASE 13 L4 L5 

DIMENSIONS 

L6 L7 

(mm) 

H 

M 

1-PHASE 3-PHASE 

D1 

1-PHASE 3-PHASE D2 A B 

WEIGHT 

PUMP 

kg 

ELECTRIC 

PUMP 

SV202 0,37 71 285 209 209 - - 260 260 260 93 111 111 120 120 105 50 20 9,5 17,5 

SV203 0,37 71 310 209 209 - - 285 285 285 93 111 111 120 120 105 50 20 10 18 

SV204 0,55 71 335 231 231 335 200 310 310 310 93 121 121 140 140 105 50 20 10,5 19 

SV205 0,75 80 370 226 226 370 225 345 345 345 103 121 121 140 140 120 50 20 11,5 21,5 

SV206 0,75 80 395 226 226 395 250 370 370 370 103 121 121 140 140 120 50 20 12 22 

SV207 1,1 80 420 263 263 420 275 395 395 395 103 137 129 155 155 120 50 20 12,5 23 

SV208 1,1 80 445 263 263 445 300 420 420 420 103 137 129 155 155 120 50 20 13 23,5 

SV209 1,1 80 470 263 263 470 325 445 445 445 103 137 129 155 155 120 50 20 13,5 24 

SV211 1,5 90 530 263 263 530 375 505 505 505 113 137 129 155 155 140 50 20 15 31 

SV212 1,5 90 555 263 263 555 400 530 530 530 113 137 129 155 155 140 50 20 15,5 31,5 

SV214 2,2 90 605 281 263 605 450 580 580 580 113 121 129 176 155 140 50 20 16,5 33,5 

SV216 2,2 90 655 281 263 655 500 - 630 655 113 121 129 176 155 140 75 25 17,5 34,5 

SV218 2,2 90 705 281 263 705 550 - 680 705 113 121 129 176 155 140 75 25 18,5 35,5 

SV220 3 100 765 - 303 765 600 - 740 765 123 - 121 - 176 160 75 25 20 42 

SV222 3 100 815 - 303 815 650 - 790 815 123 - 121 - 176 160 75 25 21 43 

SV224 3 100 865 - 303 865 700 - 840 865 123 - 121 - 176 160 75 25 22 44 
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LOWARA 

5V2 SERIES 
OPERATING CHARACTERISTICS AT -2900 rpm 50 Hz 

SV2 - 2900 rpm ISO 9906-Annex A 

0 Imp.gpm 5 10 15 
I 1 I 1 ii I I I I 1 I I 1 I 
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260 I I I I I 1 I . - 
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These performances are valid for liquids with density p = 1,0 kg/dm' and kinematic viscosity u = 1 mm' /s. 
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(((0 LOWARA 

DIMENSIONS AND WEIGHTS, 5V4 SERIES ( -2900 rpm) 
F version AISI 304, in -line ports, round flanges from SV402 to SV424, PN25. N version AISI 316, in -line ports, round flanges from SV402 to SV424, PN25. 

T version AISI 304, in -line ports, oval flanges from SV402 to SV414, PN16. V version AISI 316, in -line ports, Victaulic' couplings from SV402 to SV424, PN25. 

R version AISI 304, delivery port above suction, round flanges from SV405 to SV424, PN25. C version: AISI 316, in -line ports, Clamp couplingsfrom SV402 to SV414, PN16. 

from SV416 to SV424, PN25. 
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SV4 SERIES 
OPERATING CHARACTERISTICS AT -2900 rpm 50 Hz 

SV4 - 2900 rpm ISO 9906-Annex A 
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These performances are valid for liquids with density p = 1,0 kg/dm' and kinematic viscosity u = 1 mm' /s. 
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((CQLOWARA 

DIMENSIONS AND WEIGHTS, 5V8 SERIES (-2900 rpm) 
F version AISI 304, in -line ports, round flanges from SV802 to SV816, PN25. N version: AISI 316, in -line ports, round flanges from SV802 to SV816, PN25. 

T version AISI 304, in -line ports, oval flanges from SV802 to SV811, PN16. V version: AISI 316, in -line ports, Victaulic' couplings from SV802 to SV816, PN25. 

R version AISI 304, delivery port above suction, round flanges from SV803 to SV816, PN25. C version: AISI 316, in -line ports, Clamp couplings from SV802 to SV816, PN25. 
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PUMP 
TYPE 

MOTOR 

kW SIZE L1 

L2 

1 -PHASE 3 -PHASE U L4 

DIMENSIONS 

L5 L6 

(mm) 

H 

M 

1 -PHASE 3 -PHASE 

D1 

1 -PHASE 3 -PHASE D2 

WEIGHT 

PUMP 

kg 

ELECTRIC 

PUMP 

SV802 1,1 80 363 263 263 - - 363 373 112 137 129 155 155 120 15 25,5 

SV803 1,5 90 411 263 263 411 236 411 421 122 137 129 155 155 140 16 32 

SV804 2,2 90 449 281 263 449 274 449 459 122 121 129 176 155 140 17 34 

SV805 2,2 90 487 281 263 487 312 487 497 122 121 129 176 155 140 18 35 

SV806 3 100 535 - 303 535 350 535 545 132 - 121 - 176 160 20 42 

SV808 4 112 611 - 307 611 426 611 621 132 - 133 - 193 160 20,5 58,5 

SV809 4 112 649 - 307 649 464 649 659 132 - 133 - 193 160 21,5 59,5 

SV811 5,5 132 745 - 374 745 540 745 755 152 - 151 - 220 300 28 74 

SV812 5,5 132 783 - 374 783 578 - 793 152 - 151 - 220 300 29 75 

SV814 7,5 132 859 - 374 859 654 - 869 152 - 151 - 220 300 31 81 

SV816 7,5 132 935 - 374 935 730 - 945 152 - 151 - 220 300 32,5 82,5 
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(((Q LOwARA 

SV8 SERIES 
OPERATING CHARACTERISTICS AT -2900 rpm 50 Hz 

SV8 - 2900 rpm ISO 9906-Annex A 
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These performances are valid for liquids with density p = 1,0 kg/dm' and kinematic viscosity u = 1 mm' /s. 
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LOWARA 

DIMENSIONS AND WEIGHTS, 5V16 SERIES (-2900 rpm) 
F version: AISI 304, in -line ports, round flanges from SV1602 to SV1615, PN25. 
N version: AISI 316, in -line ports, round flanges from SV1602 to SV1615, PN25. 

V version: AISI 316, in -line ports, Victaulic' couplings from SV1602 to SV1615, PN25. 
C version: AISI 316, in -line ports, Clamp couplings from SV1602 to SV1615, PN25. 
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PUMP MOTOR DIMENSIONS (mm) WEIGHT kg 

TYPE 1.2 M D1 
ELECTRIC 

kW SIZE L1 1 -PHASE 3 -PHASE H 1 -PHASE 3 -PHASE 1 -PHASE 3 -PHASE D2 PUMP PUMP 

SV1602 2,2 90 383 281 263 122 121 129 176 155 140 15 32 

SV1603 3 100 431 - 303 132 - 121 - 176 160 16 38 

SV1604 4 112 469 - 307 132 - 133 - 193 160 17,5 55,5 

SV1605 5,5 132 527 - 374 152 - 151 - 220 300 22 68 

SV1606 5,5 132 565 - 374 152 - 151 - 220 300 23 69 

SV1607 7,5 132 603 - 374 152 - 151 - 220 300 24 74 

SV1608 7,5 132 641 - 374 152 - 151 - 220 300 25 75 

SV1610 11 160 749 - 427 184 - 194 - 257 350 34 119 

SV1612 11 160 825 - 427 184 - 194 - 257 350 36 121 

SV1614 15 160 901 - 488 184 - 244 - 310 350 38 130 

SV1615 15 160 939 - 488 184 - 244 - 310 350 39 131 

((CQ 
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SV16 SERIES 
OPERATING CHARACTERISTICS AT -2900 rpm 50 Hz 

SV16 - 2900 rpm ISO 9906-Annex A 
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These performances are valid for liquids with density p = 1,0 kg/dm' and kinematic viscosity u = 1 mm' /s. 
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((fioLOWARA 

DIMENSIONS AND WEIGHTS, SV33 SERIES ( -2900 rpm) 
F version: AISI 316 /Ghisa, in -line ports, round flanges. 
N version: AISI 316, in -line ports, round flanges. 

PUMP 

TYPE 

MOTOR 

kW SIZE L1 

DIMENSIONS 

12 D1 

(mm) 

D2 M 

FLANGES 

PN 

WEIGHT 

PUMP 

kg 

ELECTRIC 
PUMP 

SV3301/1 2,2 90 489 263 155 164 129 16 52 65 

SV3301 3 100 489 303 176 164 121 16 52 70 

SV3302/2 4 112 564 307 193 164 133 16 56 78 

SV3302/1 4 112 564 307 193 164 133 16 56 78 

SV3302 5,5 132 584 374 220 300 151 16 61 96 

SV3303/2 5,5 132 659 374 220 300 151 16 65 100 

SV3303/1 7,5 132 659 374 220 300 151 16 65 106 

SV3303 7,5 132 659 374 220 300 151 16 65 106 

SV3304/2 7,5 132 734 374 220 300 151 16 69 110 

SV3304/1 11 160 769 427 257 350 194 16 73 140 

SV3304 11 160 769 427 257 350 194 16 73 140 

SV3305/2 11 160 844 427 257 350 194 16 77 144 

SV3305/1 11 160 844 427 257 350 194 16 77 144 

SV3305 15 160 844 488 310 350 244 16 77 174 

SV3306/2 15 160 919 488 310 350 244 16 81 178 

SV3306/1 15 160 919 488 310 350 244 25 81 178 

SV3306 15 160 919 488 310 350 244 25 81 178 

SV3307/2 15 160 994 488 310 350 244 25 84 182 

SV3307/1 18,5 160 994 532 310 350 244 25 84 200 

PUMP 

TYPE 

MOTOR 

kW SIZE L7 

DIMENSIONS 

L2 D1 

(mm) 

D2 M 

FLANGES 

PN 

WEIGHT 

PUMP 

kg 

ELECTRIC 

PUMP 

5V3307 18,5 160 994 532 310 350 244 25 84 200 

SV3308/2 18,5 160 1069 532 310 350 244 25 88 204 

SV3308/1 18,5 160 1069 532 310 350 244 25 88 204 

SV3308 22 180 1069 532 310 350 244 25 89 210 

SV3309/2 22 180 1144 532 310 350 244 25 93 214 

SV3309/1 22 180 1144 532 310 350 244 25 93 214 

SV3309 22 180 1144 532 310 350 244 25 93 214 

SV3310/2 22 180 1219 532 310 350 244 25 97 218 

SV3310/1 30 200 1219 613 354 400 278 25 104 237 

SV3310 30 200 1219 613 354 400 278 25 104 237 

SV3311/2 30 200 1294 613 354 400 278 40 118 251 

SV3311/1 30 200 1294 613 354 400 278 40 118 251 

SV3311 30 200 1294 613 354 400 278 40 118 251 

SV3312/2 30 200 1369 613 354 400 278 40 122 255 

SV3312/1 30 200 1369 613 354 400 278 40 122 255 

SV3312 30 200 1369 613 354 400 278 40 122 255 

5V3313/2 30 200 1444 613 354 400 278 40 127 260 

SV3313/1 30 200 1444 613 354 400 278 40 127 260 
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((Co LOWARA 

DIMENSIONS AND WEIGHTS, 5V46 SERIES (-2900 rpm) 
F version: AISI 316/cast iron, in -line ports, round flanges. 
N version: AISI 316, in -line ports, round flanges. 

PUMP 
TYPE 

MOTOR 

kW SIZE L1 

DIMENSIONS 

12 D1 

(mm) 

D2 M 

FLANGES 

PN 

WEIGHT 

PUMP 

kg 

ELECTRIC 

PUMP 

SV4601/1 3 100 529 303 176 164 121 16 58 75 

SV4601 4 112 529 307 193 164 133 16 58 80 

SV4602/2 5,5 132 624 374 220 300 151 16 66 102 

SV4602 7,5 132 624 374 220 300 151 16 66 108 

SV4603/2 11 160 734 427 257 350 194 16 74 142 

SV4603 11 160 734 427 257 350 194 16 74 142 

SV4604/2 15 160 809 488 310 350 244 16 78 176 

SV4604 15 160 809 488 310 350 244 16 78 176 

SV4605/2 18,5 160.884 532 310 350 244 16 82 198 

SV4605 18,5 160 884 532 310 350 244 16 82 198 

SV4606/2 22 180 959 532 310 350 244 25 87 207 

SV4606 22 180 959 532 310 350 244 25 87 207 

SV4607/2 30 200 1034 613 354 400 278 25 97 230 

SV4607 30 200 1034 613 354 400 278 25 97 230 

SV4608/2 30 200 1109 613 354 400 278 25 101 234 

SV4608 30 200 1109 613 354 400 278 25 101 234 

SV4609/2 30 200 1184 613 354 400 278 25 105 238 

SV4609 37 200 1184 613 354 400 278 25 105 248 

SV4610/2 37 200 1259 613 354 400 278 40 114 257 

PUMP 
TYPE 

MOTOR 

kW SIZE L7 

DIMENSIONS 

L2 D1 

(mm) 

D2 M 

FLANGES 

PN 

WEIGHT 

PUMP 

kg 

ELECTRIC 

PUMP 

SV4610 37 200 1259 613 354 400 278 40 114 257 

SV4611/2 45 225 1334 710 411 450 298 40 126 345 

SV4611 45 225 1334 710 411 450 298 40 126 345 

SV4612/2 45 225 1409 710 411 450 298 40 131 350 

SV4612 45 225 1409 710 411 450 298 40 131 350 

SV4613/2 45 225 1484 710 411 450 298 40 135 354 
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(( LOWARA 

SV46 SERIES 
OPERATING CHARACTERISTICS AT -2900 rpm 50 Hz 

SV46 - 2900 rpm ISO 9906-Annex A 
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These performances are valid for liquids with density p = 1,0 kg/dm' and kinematic viscosity u = 1 mm /s. 
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((0 LOWaRa 

DIMENSIONS AND WEIGHTS, 5V66 SERIES ( -2900 rpm) 
F version: AISI 316/Cast iron, in -line ports, round flanges. 
III version: AISI 316, in -line ports, round flanges. 

PUMP 
TYPE 

MOTOR 

kW SIZE L1 

DIMENSIONS 

U D1 

(mm) 

D2 M 

FLANGES 

PN 

WEIGHT 

PUMP 

kg 

ELECTRIC 

PUMP 

SV6601/1 4 112 554 307 193 164 133 16 66 89 

SV6601 5,5 132 574 374 220 300 151 16 72 107 

SV6602/2 7,5 132 664 374 220 300 151 16 77 118 

SV6602/1 11 160 699 427 257 350 194 16 81 148 

SV6602 11 160 699 427 257 350 194 16 81 148 

SV6603/2 15 160 789 488 310 350 244 16 86 184 

SV6603/1 15 160 789 488 310 350 244 16 86 184 

SV6603 18,5 160 789 532 310 350 244 16 86 202 

SV6604/2 18,5 160 879 532 310350 244 16 92 207 

SV6604/1 22 180 879 532 310 350 244 16 93 213 

SV6604 22 180 879 532 310 350 244 16 93 213 

SV6605/2 30 200 969 613 354 400 278 16 105 237 

5V6605/1 30 200 969 613 354 400 278 16 105 237 

SV6605 30 200 969 613 354 400 278 16 105 237 

SV6606/2 30 200 1059 613 354 400 278 25 113 245 

SV6606/1 30 200 1059 613 354 400 278 25 113 245 

SV6606 37 200 1059 613 354 400 278 25 113 255 

5V6607/2 37 200 1149 613 354 400 278 25 118 261 

SV6607/1 37 200 1149 613 354 400 278 25 118 261 

PUMP 
TYPE 

MOTOR 

kW SIZE L1 

DIMENSIONS 

U D1 

(mm) 

D2 M 

FLANGES 

PN 

WEIGHT 

PUMP 

kg 

ELECTRIC 

PUMP 

SV6607 45 225 1149 710 411 450 298 25 122 341 

SV6608/2 45 225 1239 710 411 450 298 25 127 346 

SV6608/1 45 225 1239 710 411 450 298 25 127 346 

SV6608 45 225 1239 710 411 450 298 25 127 346 

sv66-2p50_e_td 
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((c LOWARA 

SV66 SERIES 
OPERATING CHARACTERISTICS AT -2900 rpm 50 Hz 

SV66 - 2900 rpm ISO 9906-Annex A 
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These performances are valid for liquids with density p = 1,0 kg/dm' and kinematic viscosity v = 
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LOWARA 

DIMENSIONS AND WEIGHTS, SV92 SERIES (-2900 rpm) 
F version: 
N version 

AISI 316 /Cast iron, in -line ports, round flanges. 

AISI 316, in -line ports, round flanges. 

PUMP TYPE MOTOR DIMENSIONS (mm) WEIGHT (kg) 

FLANGES ELECTRIC 

kW SIZE L1 U D1 D2 M PN PUMP PUMP 

SV9201/1 5,5 132 574 374 220 300 151 16 71 107 

SV9201 7,5 132 574 374 220 300 151 16 71 113 

SV9202/2 11 160 699 427 257 350 194 16 80 148 

SV9202 15 160 699 488 310 350 244 16 80 178 

SV9203/2 18,5 160 789 532 310 350 244 16 86 202 

SV9203 22 180 789 532 310 350 244 16 87 208 

5V9204/2 30 200 879 613 354 400 278 16 99 232 

SV9204 30 200 879 613 354 400 278 16 99 232 

SV9205/2 37 200 969 613 354 400 278 25 107 250 

SV9205 37 200 969 613 354 400 278 25 107 250 

SV9206/2 45 225 1059 710 411 450 298 25 116 335 

SV9206 45 225 1059 710 411 450 298 25 116 ' 335 

SV9207/2 45 225 1149 710 411 450 298 25 121 340 

((Co 
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 LOWARA 

SV92 SERIES 
OPERATING CHARACTERISTICS AT -2900 rpm 50 Hz 

SV92 - 2900 rpm ISO 9906-Annex A 

o Imp.gpm 100 200 300 400 
I I I I I I I I I 1 I I I I I I 1 I I I 1 I I 1 

220 
H - 
m 

0 US gpm 100 200 
I 

L I 

300 400 500 
I I --- 

'SV9207/2 
-700 
_ 

- H 

ft 
- 

-600 
- 

- 

-500 

- 400 

- 

_ 

300 

- 

200 

_ 

100 

- 

0 
8 

kW 

6 

4 

-- `h 200 
- `'SV9206 \ . 

--' - 
180 ' SV9206/2 

-- - - _ 1 
` SV9205 \ `. ` 

1 60 ``.'--- 
- - ' SV9205/2 ."`.-- 

1 4 0 - _ 
` SV9204 

""-- """,- 
120 1 _ ' SV9204/2 \ MilliMMICIME 

- - - _ --SV92I3` '`.`",\, `al"" 100 
- , 

- - - - _ SV9203/2_ rammaim 80 .'`.`" 
- - _ _ - SV9202_ MOMMIE 

60 -_'_"` 
40------SV9202/2 

`-----SV9201 

__ MU --5-''\ 
-_ __-.aim --_-_ -.Z 20~-----SV9201/1 

Q I I I I 1 1 1 1 1 1 1 1 I I I 

- 
- 

80 _ NPSH 

R% - m f t 

RP% ' 
P2 1 70-10 -= 

- --- 30 

- 
20 

kW/stage 
_ 

NPSH P2 /1 60-5 
- --10 

1 1 -= 1 0 1 I I I I 1 1 1 1 I I I ! I I I I I I I I I I 

_ 

I I I I I I L 1 1 I 1 1 I_LJ__ I I I I 5 0 

0 20 40 
_1_1 

60 80 
_ 

100 120 
2 

Q m3/h 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 p 
0 500 1000 1500 Q 1/min 2000 

0 

These performances are valid for liquids with density p = 1,0 kg/dm' and kinematic viscosity u = 1 mm /s. 
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((CQ LOWARA 

DIMENSIONS AND WEIGHTS, 5V2 SERIES (-1450 rpm) 
F version: AISI 304, in -line ports, round flanges, PN25. 

N version: AISI 316, in -line ports, round flanges, PN25. 

PUMP 

TYPE 

MOTOR 

kW SIZE L1 U 

DIMENSIONS 

H 

(mm) 

M D1 D2 

WEIGHT 

PUMP 

kg 

ELECTRIC 

PUMP 

SV203..4 0,25 71 310 231 93 121 140 105 10 16,5 

SV206..4 0,25 71 385 231 93 121 140 105 11,5 18 

SV209..4 0,25 71 460 231 93 121 140 105 13 19,5 

SV212..4 0,25 71 535 231 93 121 140 105 14,5 21 

5V214..4 0,25 71 585 231 93 121 140 105 15,5 22 

SV216..4 0,25 71 635 231 93 121 140 105 16,5 23 

5V218..4 0,37 71 685 231 93 121 140 105 17,5 25 

SV220..4 0,37 71 735 231 93 121 140 105 18,5 26 

SV222..4 0,37 71 785 231 93 121 140 105 19,5 27 

SV224..4 0,37 71 835 231 93 121 140 105 20,5 28 

sv2-4p50_c_td 
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(.Q LOWARA 

SV2 SERIES 
OPERATING CHARACTERISTICS AT -1450 rpm 50 Hz 

SV2 - 1450 rpm ISO 9906-Annex A 
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These performances are valid for liquids with density p = 1,0 kg/dm' and kinematic viscosity u = 1 mm' /s. 
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LOWARA 

DIMENSIONS AND WEIGHTS, SV4 SERIES (-1450 rpm) 
F version: AISI 304, in -line ports, round flanges, PN25. 

N version: AISI 316, in -line ports, round flanges, PN25. 

PUMP MOTOR DIMENSIONS (mm) WEIGHT kg 

TYPE ELECTRIC 

kW SIZE L1 L2 H M D1 D2 PUMP PUMP 

SV403..4 0,25 71 310 231 93 121 140 105 10 16,5 

SV406..4 0,25 71 385 231 93 121 140 105 11,5 18 

SV409..4 0,25 71 460 231 93 121 140 105 13 19,5 

SV412..4 0,25 71 535 231 93 121 140 105 14,5 21 

SV414..4 0,37 71 585 231 93 121 140 105 15,5 23 

SV416..4 0,37 71 635 231 93 121 140 105 16,5 24 

SV418..4 0,37 71 685 231 93 121 140 105 17,5 25 

5V420..4 0,55 80 745 263 103 129 155 120 19 28 

5V422..4 0,55 80 795 263 103 129 155 120 20 29 

SV424..4 0,55 80 845 263 103 129 155 120 21 30 

((0 
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LOWARA 

SV4 SERIES 
OPERATING CHARACTERISTICS AT -1450 rpm 50 Hz 

SV4 - 1450 rpm ISO 9906-Annex A 
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These performances are valid for liquids with density p = 1,0 kg/dm' and kinematic viscosity u = 1 mm' /s. 
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((O LOWARA 

DIMENSIONS AND WEIGHTS, SV8 SERIES (-1450 rpm) 
F version: AISI 304, in -line ports, round flanges, PN25. 

N version: AISI 316, in -line ports, round flanges, PN25. 

PUMP 

TYPE 

MOTOR 

kW SIZE L1 L2 

DIMENSIONS 

H 

(mm) 

M D7 D2 

WEIGHT 

PUMP 

kg 

ELECTRIC 

PUMP 

SV804..4 0,55 80 439 263 112 129 155 120 16,5 25 

SV806..4 0,55 80 515 263 112 129 155 120 18,5 27 

SV808..4 0,55 80 591 263 112 129 155 120 20,5 29 

SV810..4 0,55 80 667 263 112 129 155 120 22,5 31 

SV812..4 0,75 80 743 263 112 129 155 120 24,5 35 

SV814..4 0,75 80 819 263 112 129 155 120 26,5 37 

SV815..4 1,1 90 867 281 122 121 176 140 28 42 

SV816..4 1,1 90 905 281 122 121 176 140 29 43 

Sv8-4p50_o_m 
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LOWARA 

5V8 SERIES 
OPERATING CHARACTERISTICS AT -1450 rpm 50 Hz 

SV8 - 1450 rpm ISO 9906-Annex A 
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These performances are valid for liquids with density p = 1,0 kg/dm' and kinematic viscosity u = 1 mm' /s. 
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(((a LOWARA 

DIMENSIONS AND WEIGHTS, SV16 SERIES (-1450 rpm) 
F version: AISI 304, in -line ports, round flanges, PN25. 

N version: AISI 316, in -line ports, round flanges, PN25. 

PUMP 

TYPE 

MOTOR 

kW SIZE Li 1.2 

DIMENSIONS 

H 

(mm) 

M Di D2 

WEIGHT 

PUMP 

kg 

ELECTRIC 

PUMP 

SV1604..4 0,55 80 449 263 112 129 155 120 16,5 25,5 

SV1606..4 0,75 80 525 263 ' 112 129 155 120 18,5 29 

SV1608..4 1,1 90 611 281 122 121 176 140 21 35 

SV1609..4 1,1 90 649 281 122 121 176 140 22 36 

SV1611..4 1,5 90 725 281 122 121 176 140 24 39 

SV1613..4 1,5 90 801 281 122 121 176 140 26 41 

SV1615..4 2,2 100 887 307 132 133 193 160 29 48 

SV1616..4 2,2 100 925 307 132 133 193 160 30 49 

sv16-4p50_ç td 
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111 5V16 SERIES 
OPERATING CHARACTERISTICS AT -1450 rpm 50 Hz 

SV16 - 1450 rpm ISO 9906-Annex A 

0 Imp gpm 10 20 30 40 
I I I I I I I I I I I I I I I I I I I I I I I I 

70 
0 US gpm 1 0 20 30 40 50 

- 
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- 40 _Uk 
- SV1 609 

1- i_i'. z SV1608 -Elmo , ` ,. . 30 
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These performances are valid for liquids with density p = 1,0 kg/dm' and kinematic viscosity u = 1 mm' /s. 
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((Co LOWARA 

DIMENSIONS AND WEIGHTS, SV33 SERIES (-1450 rpm) 
F version: AISI 316/Cast iron, in -line ports, round flanges. 
N version: AISI 316, in -line ports, round flanges. 

PUMP 

TYPE 

MOTOR 

kW SIZE 1.1 L2 

DIMENSIONS 

D1 

(mm) 

D2 M 

FLANGES 

PN 

WEIGHT 

PUMP 

kg 

ELECTRIC 

PUMP 

5V3303/2..4 1,1 90 639 281 176 164 121 16 60 72 

SV3304/1..4 1,1 90 714 281 176 164 121 16 64 76 

SV3305..4 1,5 90 789 281 176 164 121 16 68 82 

SV3306..4 2,2 100 864 307 193 164 133 16 72 91 

SV3307..4 2,2 100 939 307 193 164 133 16 75 95 

SV3308..4 3 100 1014 307 193 164 133 16 79 102 

SV3309..4 3 100 1089 307 193 164 133 16 83 106 

SV3310..4 3 100 1164 307 193 164 133 16 87 110 

SV3311..4 4 112 1239 330 220 164 151 16 96 128 

SV3312..4 4 112 1314 330 220 164 151 16 100 132 

SV3313..4 4 112 1389 330 220 164 151 16 103 136 

sv33-4p50 c td 
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SV33 SERIES 
OPERATING CHARACTERISTICS AT -1450 rpm 50 Hz 

SV33 - 1450 rpm ISO 9906-Annex A 

o Imp.gpm 20 40 60 
I I I I I I I I I I I I I I I 

80 
o US gpm 20 40 60 80 
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These performances are valid for liquids with density p = 1,0 kg/dm' and kinematic viscosity u = 1 mm' /s. 
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DIMENSIONS AND WEIGHTS, 5V46 SERIES (-1450 rpm) 
F version: 
N version 

AISI 316 /Cast iron, in -line ports, round flanges. 
AISI 316, in -line ports, round flanges. 

PUMP 

TYPE 

MOTOR 

kW SIZE L1 U 

DIMENSIONS 

01 

(mm) 

02 M 

FLANGES 

PN 

WEIGHT 

PUMP 

kg 

ELECTRIC 

PUMP 

SV4602..4 1,1 90 604 281 176 164 121 16 61 73 

SV4603..4 1,5 90 679 281 176 164 121 16 65 79 

SV4604..4 2,2 100 754 307 193 164 133 16 69 89 

SV4605..4 2,2 100 829 307 193 164 133 16 73 92 

5V4606..4 3 100 904 307 193 164 133 16 77 100 

SV4607..4 3 100 979 307 193 164 133 16 80 103 

SV4608..4 4 112 1054 330 220 164 151 1.6 84 116 

SV4609..4 4 112 1129 330 220 164 151 16 88 120 

SV4610..4 5,5 132 1224 366 257 300 194 16 97 141 

SV4611..4 5,5 132 1299 366 257 300 194 16 105 149 

SV4612..4 5,5 132 1374 366 257 300 194 16 109 153 

sv46-4p50_c_td 
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SV46 SERIES 
OPERATING CHARACTERISTICS AT -1450 rpm 50 Hz 

SV46 - 1450 rpm ISO 9906-Annex A 

o Imp.gpm 20 40 60 80 100 
I 1 1 I 1 I I I 1 I 1 1 1 I I 1 I I I I I I I I 
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These performances are valid for liquids with density p = 1,0 kg/dm' and kinematic viscosity u = 1 mm' /s. 
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((4 LOWARA 

DIMENSIONS AND WEIGHTS, SV66 SERIES (-1450 rpm) 
F version: AISI 316/Cast iron, in -line ports, round flanges. 
N version: AISI 316, in -line ports, round flanges. 

PUMP 

TYPE 

MOTOR 

kW SIZE L1 L2 

DIMENSIONS 

D1 

(mm) 

D2 M 

FLANGES 

PN 

WEIGHT 

PUMP 

kg 

ELECTRIC 

PUMP 

SV6601..4 1,1 90 554 281 176 164 121 16 66 79 

SV6602..4 1,5 90 644 281 176 164 121 16 72 86 

SV6603..4 2,2 100 734 307 193 164 133 16 77 97 

SV6604..4 3 100 824 307 193 164 133 16 82 105 

SV6605..4 4 112 914 330 220 164 151 16 87 119 

SV6606..4 4 112 1004 330 220 164 151 16 93 125 

SV6607..4 5,5 132 1114 366 257 300 194 16 103 147 

SV6608..4 5,5 132 1204 366 257 300 194 16 108 153 

=-1 

sv68-4p50_c td 
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5V66 SERIES 
OPERATING CHARACTERISTICS AT -1450 rpm 50 Hz 

SV66 - 1450 rpm ISO 9906-Annex A 
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These performances are valid for liquids with density p = 1,0 kg/dm' and kinematic viscosity u = 1 mm' /s. 
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DIMENSIONS AND WEIGHTS, 5V92 SERIES ( -1450 rpm) 
F version 
N version 

AISI 316/Cast iron, in -line ports, round flanges. 
AISI 316, in -line ports, round flanges. 

PUMP 

TYPE 

MOTOR 

kW SIZE L1 L2 

DIMENSIONS 

D1 

(mm) 

D2 M 

FLANGES 

PN 

WEIGHT 

PUMP 

kg 

ELECTRIC 

PUMP 

SV9201..4 1,1 90 554 281 176 164 121 16 66 78 

SV9202..4 2,2 100 644 307 193 164 133 16 71 91 

SV9203..4 3 100 734 307 193 164 133 16 77 100 

SV9204..4 4 112 824 330 220 164 151 16 82 114 

SV9205..4 5,5 132 934 366 257 300 194 16 91 135 

SV9206..4 5,5 132 1024 366 257 300 194 16 97 141 

SV9207..4 7,5 132 1114 404 257 300 194 16 102 159 

SV9208..4 7,5 132 1204 404 257 300 194 16 107 164 

sv92-4p50_c_td 
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SV92 SERIES 
OPERATING CHARACTERISTICS AT -1450 rpm 50 Hz 

SV92 - 1450 rpm ISO 9906-Annex A 
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These performances are valid for liquids with density p = 1,0 kg/dm' and kinematic viscosity u = 1 mm' /s. 
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DIMENSIONS OF OVAL FLANGES (SV VERSION T) 

PUMP 

TYPE DN e C 

DIMENSIONS 

A B 

(mm) 

D H 

HOLES 

e F N° PN 

SV2T 25 Rp 1 75 12 100 22 11 2 16 

SV4T 32 Rp 11/4 75 12 100 22 11 2 16 

SV8T 40 Rp 11/2 100 15 132 25 14 2 16 

SV8T(*) 50 Rp 2 100 15 132 25 14 2 16 

( *) Special version 

OVAL COUNTERFLANGES 
Standard supply (included with the pump) 
- SV2, 4, 8 version T: galvanized steel 

On request: 
- AISI 304L stainless steel 

sv-ctfovali a td 

DIMENSIONS OF ROUND FLANGES (SV VERSIONS F, N, R) 

PUMP 

TYPE DN e C 

DIMENSIONS 

e A B 

(mm) 

e D H 

HOLES 

e F N° PN 

SV2 25 lip 1 85 10 115 16 14 4 25 

SV4 32 Rp 11/4 100 13 140 16 18 4 25 

SV8 40 Rp 11/2 110 14 150 19 18 4 25 

SV16 50 Rp 2 125 16 165 24 18 4 25 

SV33 65 Rp 21/2 145 16 185 23 18 4 16 

SV46 80 Rp 3 160 17 200 27 18 8 16 

SV66 
100 Rp 4 180 18 220 31 18 8 16 

SV92 
sv -ctf- tonde -f a td 

DIMENSIONS OF WELD -ON ROUND FLANGES (SV VERSIONS F, N) 

PUMP 

TYPE DN e C 

DIMENSIONS 

e A B 

(mm) 

e D 

HOLES 

e F N° PN 

SV33 65 77 145 18 185 18 4 16 

SV46 80 90 160 20 200 18 8 16 

SV66 
100 115,5 180 22 220 18 8 16 

SV92 

SV33 65 77 145 24 185 18 8 25-40 

SV46 80 90 160 26 200 18 8 25-40 

SV66 
100 115,5 190 26 235 22 8 25-40 

SV92 
sv -ctf- tonde -s a td 

r 

O A 

O 0 

ROUND COUNTERFLANGES 
Standard supply (included with the pump) 
- SV2, 4, 8, 16 versions F, R: threaded, galvanized steel 

- SV2, 4, 8, 16 versions N: threaded, AISI 316L stainless steel 

On request: 
- SV2, 4, 8, 16 versions F, R: kit containing 2 threaded counterflanges made of AISI 316L stainless steel, plus bolts 

and gaskets. 
- SV33, 46, 66, 92 version F: kit containing weld -on counterflanges (PN16, PN25, PN40) or threaded ones PN 16 

made of galvanized steel. Each kit contains 2 counterflanges plus bolts and gaskets. 
- SV33, 46, 66, 92 versions N: kit containing weld -on counterflanges (PN16, PN25, PN40) or threaded ones PN 16 

made of AISI 316L stainless steel. Each kit contains 2 counterflanges plus bolts and gaskets. 
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DIMENSIONS OF VICTAULIC® COUPLINGS (SV VERSION V) 

WELD -ON SLEEVES 

i.., 
C11 1C1 ii" II1"Er I f 

IMMMMI 
M 

o 

THREADED SLEEVES 

ii, 

Ifiiiíil Ifiiiíil 

ICnI If'1Ì IIC ÌÌI 1111 i 
M 

PUMP DIMENSIONS (mm) 

TYPE 0 D4 e D5 M 

SV2 V - SV4 V R 1° 42,2 320 

SV8 V - SV16 V R 2 60,3 378 
svgiunti-vict b td 

o 

VICTAULIC® ACCESSORIES (ON REQUEST) 
- SV2, 4, 8, 16 version V: kit containing 1 Victaulic® coupling with AISI 316L stainless steel weld -on or threaded sleeve, 

plus EPDM or FPM gasket. 

DIMENSIONS OF CLAMP COUPLINGS (SV VERSION C) 

WELD -ON SLEEVES 

1.11 
A 

o 

THREADED SLEEVES 

PUMP DIMENSIONS (mm) 

TYPE A B 0 D6 e D7 

SV2 C- SV4 C 208 245 35 Rp 11/4 

SV8 C - SV16 C 248 301 53 Rp 2 

sv- giunti- clamp_b_td 

n o 
m 

CLAMP ACCESSORIES (ON REQUEST) 
- SV2, 4, 8, 16 version C: kit containing 2 Clamp coupling with AISI 316L stainless steel weld -on or threaded 

sleeve, plus EPDM or FPM gaskets. 
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LOWARA 

HORIZONTAL VERSION 

5V2, 4, 8, VERSIONS R L3 + L2 

air L3 L2 

L4 

NY 111=O11=11 

ó 

u_ ----------_- I`- 
° '\1 CüI E= ' ie I It . _- - 

50 50 

25 

ó 
m 

PUMP DIMENSIONS (mm) 

TYPE A C Cl D E P P1 P2 X 

SV2R -SV4R 75 180 210 16 5 250 125 125 57 

SV8R 80 200 245 17 6 320 180 140 59 
svo-2-4-8-2p50_b_td 

SV8, 16 VERSIONS F -N 

200 

245 

N'4xe13 

PUMP DIMENSIONS (mm) 

TYPE A B 

SV8F 80 280 
SV16F 90 300 

((((o 

svo-8-16-2p50_b_td 

SV33, 46, 66, 92 VERSIONS F-N L1 + L2 

(1.1+11 kW) 19 L1 

g A _ G1/2 

/Rp3/8 

L2 

PUMP 

TYPE 

DIMENSIONS 

A 

(mm) 

B 

SV33 105 320 
SV46- SV66 -SV92 140 365 

MOTORS 

kW SIZE 

DIMENSIONS (mm) 
H 

1.1+4 90- 100 -112 196 
5.5+7.5 132 216 

11 160 251 

svo-33-92-11kw-2p50_a_td 
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41° HORIZONTAL VERSION 

5V33, 46, 66, 92 VERSIONS F-N 
(15+22 kW) L1 + L2 

L1 L2 

PUMP DIMENSIONS (mm) 

TYPE A B 

SV33 105 320 
SV46 -SV66 -SV92 140 365 

svo-33-92-22kw-2p50_a_td 

SV33, 46, 66, 92 VERSIONS F-N 
(30+45 kW) L1 + L2 

B 19 L 1 L2 

N 
N 

G1/2 

Rp3 8 

0 r 2 

30 

60 

PUMP DIMENSIONS (mm) 

TYPE A B 

SV33 105 320 
SV46 -SV66 -SV92 140 365 

(( 

+1+ 

H 

_I; 

E 

_ E1 a 
N'4xe18.5 

MOTORS DIMENSIONS (mm) 
kW SIZE H 

30 +37 200 133 
45 225 149 

svo-33-92-45kw-2p50_a_td 

ACCESSORY KIT FOR HORIZONTAL INSTALLATION 
- Bracket kit SV2 -4R 

- Bracket kit SV8R 

- Bracket kit SV8 -16F 
- Bracket kit SV33 

- Bracket kit SV46 
- Bracket kit SV66 
- Bracket kit SV92 

Note: Consult the Lowara sales network for correct Bracket kit selection. 

Lowara 

i 
ITT Industries 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 2 - Section 11 - OM Manual

Q-Pulse Id TMS1350 Active 29/07/2015 Page 443 of 781



CO LOWARA 

Lowara 

ITT Industries 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 2 - Section 11 - OM Manual

Q-Pulse Id TMS1350 Active 29/07/2015 Page 444 of 781



 

0 LOWARA 

APPENDIM 

Lowara 

CJ4 7 ITT Industries 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 2 - Section 11 - OM Manual

Q-Pulse Id TMS1350 Active 29/07/2015 Page 445 of 781



(((Q LOWARA TECHNICAL APPENDIX 

COMPATIBILITY CHART FOR MATERIALS IN CONTACT WITH 
MOST COMMONLY USED LIQUIDS 

LIQUID CONCENTRATION 

(%) 

TEMPERATURE MIN/MAX 

( °C) 

SPECIFIC 

WEIGHT 

(kg/dm') 

SV 2, 4, 

STANDARD 

VERSION 

8, 16 

N 

VERSION 

SV 33, 46, 

STANDARD 
VERSION 

66, 92 
N 

VERSION 

RECOMMENDED 

SEAL 

ELASTOMERS 

Water 100 -5/ +120 Q,BEGG E 

Deionized, demineralized 
or distilled water 

100 251+110 QIBEGG E 

Water and oil emulsion any -5/+90 Q1BVGG V 

Acetic acid () 80 -10/ +70 1,05 Q1BEGG E 

Citric acid 5 -10/ +70 1,54 Q1BEGG E 

Hydrochloric acid 2 -5/ +25 1,20 QIQIVGG V 

Phosphoric acid 10 -5/ +30 1,33 Q1BEGG E 

Nitric acid () 50 -5/ +30 1,48 QIQIVGG V 

Sulphuric acid () 2 -10/ +25 1,84 QiBVGG V 

Tannic acid 20 0/+50 Q1BEGG E 

Tartaric acid 50 -10/ +25 1,76 QIQIVGG V 

Uric acid 80 -10/ +80 1,89 Q1BEGG E 

Benzoic acid 70 0/ +70 1,31 Q,BVGG V 

Boric acid saturo -10/ +90 1,43 Q1Q1VGG V 

Formic acid () 5 -15/ +25 1,22 Q1BEGG E 

Ethyl alcohol () 100 -5/ +40 0,81 Q1BEGG E 

Methyl alcohol (s) 100 -5/ +40 0,79 Q1BEGG E 

Propyl alcohol () 100 -5/ +80 0,80 QIBEGG E 

Butyl alcohol 100 -5/ +80 0,81 QiBVGG V 

Denatured alcohol () 100 -5/ +70 0,81 Q,BEGG E 

Ammonia in water () 25 -20/ +50 0,99 Q1BEGG E 

Chloroform -10/ +30 1,48 QiBVGG V 

Caustic soda 25 0/ +70 2,13 QiQIEGG E 

Water, detergents, mineral oils mixture -5/+80 Q1QIVGG V 

Cleaning products -5/100 Q1QIVGG V 

Diesel oil () 100 0/ +80 0,90 Q1BVGG V 

Kerosene () 100 0/+80 Q1BVGG V 

Fuel oil () 0/ +90 0,76 Q1BVGG V 

Glycerine 100 +20/ +90 1,26 Q1BEGG E 

Sodium hypochlorite 1 -10/+25 QIQ1VGG V 

Phosphates/polyphosphates -5/+90 Q1QIVGG V 

Formaldehyde 100 0/ +30 1,13 QIQITGG T 

Sodium nitrate satura -10/ +80 2,25 Q,BEGG E 

Cutting fluid 100 -5/ +110 0,90 QIBVGG V 

Peanut oil () 100 -5/ +110 0,95 Q1BEGG E 

Colza oil () 100 -5/ +110 0,95 Q1BEGG E 

Linseed oil (s) 100 -5/ +110 0,94 Q1BEGG E 

Coconut oil () 100 -20/ +90 0,92 QIBEGG E 

Soybean oil () 100 01+90 Q1BEGG E 

Diathermic oil 100 -5/ +110 0,90 QiBVGG V 

Hydraulic oil 100 -5/+110 QIBVGG V 

Mineral oil 100 -5/ +110 0,94 Q1BVGG V 

Sodium sulfate 15 -10/ +40 2,60 Q1Q,EGG E 

Aluminium sulfate 30 -5/ +50 2,71 QIQIEGG E 

Ammonium sulfate 10 -101+60 1,77 Q1QIEGG E 

Iron sulfate 10 -5/ +30 2,09 Q,BEGG E 

Copper sulfate 20 0/ +30 2,28 QiQIVGG V 

Trichloroethylene -10/ +40 1,46 Q1BVGG V 

Perchloroethylene -10/ +30 1,60 Q1BVGG V 

SV SERIES MECHANICAL SEAL OPTIONS 
Standard QIBEGG 
Option 1 Q,Q,EGG 

Option 2 QiBVGG 
Option 3 Q,Q,VGG 
Option 4 Q,CTGG 

Option 5 Q,QITGG 

() A special version may be necessary for this fluid. 
For additional information, please contact our sales network. 

Legend 
Q,= Silicon carbide 
B = Resin impregnated carbon 
C = Special resin impregnated carbon 
E = EPDM 
V = FPM 

T = PTFE 

G = AISI 316 
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(@ LOWARA 

IYPSH 

TECHNICAL APPENDIX 

The minimum operating values that can be reached at 
the pump suction end are limited by the onset of 
cavitation. 

Cavitation is the formation of vapour -filled cavities 
within liquids where the pressure is locally reduced to 
a critical value, or where the local pressure is equal to, 
or just below the vapour pressure of the liquid. 

The vapour -filled cavities flow with the current and 
when they reach a higher pressure area the vapour 
contained in the cavities condenses. The cavities 
collide, generating pressure waves that are transmitted 
to the walls. These, being subjected to stress cycles, 

gradually become deformed and yield due to fatigue. 
This phenomenon, characterized by a metallic noise 
produced by the hammering on the pipe walls, is 

called incipient cavitation. 

The damage caused by cavitation may be magnified by 
electrochemical corrosion and a local rise in 
temperature due to the plastic deformation of the 
walls. The materials that offer the highest resistance to 
heat and corrosion are alloy steels, especially austenitic 
steel. The conditions that trigger cavitation may be 
assessed by calculating the total net suction head, 
referred to in technical literature with the acronym 
NPSH (Net Positive Suction Head). 

The NPSH represents the total energy (expressed in m.) 
of the liquid measured at suction under conditions of 
incipient cavitation, excluding the vapour pressure 
(expressed in m.) that the liquid has at the pump inlet. 

To find the static height hz at which to install the 
machine under safe conditions, the following formula 
must be verified: 

hp + h: >_ (NPSHr + 0.5) + hf + hpv O 

where: 
hp is the absolute pressure applied to the free liquid 

surface in the suction tank, expressed in m. of 
liquid; hp is the quotient between the barometric 
pressure and the specific weight of the liquid. 

h: is the suction lift between the pump axis and the 
free liquid surface in the suction tank, expressed 

in m.; hz is negative when the liquid level is lower 
than the pump axis. 

hf is the flow resistance in the suction line and its 
accessories, such as: fittings, foot valve, gate 
valve, elbows, etc. 

hpv is the vapour pressure of the liquid at the 
operating temperature, expressed in m. of 
liquid. hpv is the quotient between the Pv vapour 
pressure and the liquid's specific weight. 

0.5 is the safety factor. 

The maximum possible suction head for installation 
depends on the value of the atmospheric pressure 
(i.e. the elevation above sea level at which the pump 
is installed) and the temperature of the liquid. 

To help the user, with reference to water temperature 
(4 °C) and to the elevation above sea level, the 
following tables show the drop in hydraulic pressure 
head in relation to the elevation above sea level, and 
the suction loss in relation to temperature. 

Water 
20 40 60 80 90 110 120 temperature ( °C) 

Suction 
loss (m) 0,2 0,7 2,0 5,0 7,4 15,4 21,5 

Elevation above 
500 1000 1 500 2000 25003000 sea level (m) 

Suction 
loss (m) 0,55 1,1 1,65 2,2 2,75 3,3 

Flow resistance is shown in the tables at pages 63 -64 
of this catalogue. To reduce it to a minimum, 
especially in cases of high suction head (over 4 -5 m.) 

or within the operating limits with high flow rates, we 

recommend using a suction line having a larger 
diameter than that of the pump's suction port. 
It is always a good idea to position the pump as close 

as possible to the liquid to be pumped. 

Make the following calculation: 

Liquid: water at - 15 °C y = 1 kg /dm3 
Flow rate required: 30 m3 /h 
Head for required delivery: 43 m. 

Suction lift: 3.5 m. 
The selection is an FHE 40- 200/75 pump whose NPSH 

required value is, at 30 m3 /h, 2.5 m. 

For water at 15 °C the hpv term isY?v = 0,174 m (0.01701 bar) 

and h = = 10,33m 

The Hf flow resistance in the suction line with foot 
valves is -1.2 m. 

By substituting the parameters in formula ¿ with the 
numeric values above, we have: 

10,33 + ( -3,5) >_ (2,5 + 0,5) + 1,2 + 0,17 

from which we have: 6.8 > 4.4 

The relation is therefore verified. 
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LOWARA TECHNICAL APPENDIX 

VAPOUR PRESSURE 

ps VAPOUR PRESSURE AND p DENSITY OF WATER CHART 

t 
°C 

T 

K 
ps 

bar 
p 

kg/dm' 

o 273,15 0,00611 0,9998 
1 274,15 0,00657 0,9999 
2 275,15 0,00706 0,9999 
3 276,15 0,00758 0,9999 
4 277,15 0,00813 1,0000 
5 278,15 0,00872 1,0000 
6 279,15 0,00935 1,0000 
7 280,15 0,01001 0,9999 
8 281,15 0,01072 0,9999 
9 282,15 0,01147 0,9998 
10 283,15 0,01227 0,9997 
11 284,15 0,01312 0,9997 
12 285,15 0,01401 0,9996 
13 286,15 0,01497 0,9994 
14 287,15 0,01597 0,9993 
15 288,15 0,01704 0,9992 
16 289,15 0,01817 0,9990 
17 290,15 0,01936 0,9988 
18 291,15 0,02062 0,9987 
19 292,15 0,02196 0,9985 
20 293,15 0,02337 0,9983 
21 294,15 0,2485 0,9981 
22 295,15 0,02642 0,9978 
23 296,15 0,02808 0,9976 
24 297,15 0,02982 0,9974 
25 298,15 0,03166 0,9971 
26 299,15 0,03360 0,9968 
27 300,15 0,03564 0,9966 
28 301,15 0,03778 0,9963 
29 302,15 0,04004 0,9960 
30 303,15 0,04241 0,9957 
31 304,15 0,04491 0,9954 
32 305,15 0,04753 0,9951 
33 306,15 0,05029 0,9947 
34 307,15 0,05318 0,9944 
35 308,15 0,05622 0,9940 
36 309,15 0,05940 0,9937 
37 310,15 0,06274 0,9933 
38 311,15 0,06624 0,9930 
39 312,15 0,06991 0,9927 
40 313,15 0,07375 0,9923 

41 314,15 0,07777 0,9919 
42 315,15 0,08198 0,9915 
43 316,15 0,09639 0,9911 
44 317,15 0,09100 0,9907 
45 318,15 0,09582 0,9902 
46 319,15 0,10086 0,9898 
47 320,15 0,10612 0,9894 
48 321,15 0,11162 0,9889 
49 322,15 0,11736 0,9884 
50 323,15 0,12335 0,9880 
51 324,15 0,12961 0,9876 
52 325,15 0,13613 0,9871 
53 326,15 0,14293 0,9862 
54 327,15 0,15002 0,9862 
55 328,15 0,15741 0,9857 

t 
°C 

T 
K 

ps 
bar 

P 
kg/dm' 

56 329,15 0,16511 0,9852 
57 330,15 0,17313 0,9846 
58 331,15 0,18147 0,9842 
59 332,15 0,19016 0,9837 
60 333,15 0,19920 0,9232 

61 334,15 0,2086 0,9826 
62 335,15 0,2184 0,9821 
63 336,15 0,2286 0,9816 
64 337,15 0,2391 0,9811 
65 338,15 0,2501 0,9805 
66 339,15 0,2615 0,9799 
67 340,15 0,2733 0,9793 
68 341,15 0,2856 0,9788 
69 342,15 0,2984 0,9782 
70 343,15 0,3116 0,9777 
71 344,15 0,3253 0,9770 
72 345,15 0,3396 0,9765 
73 346,15 0,3543 0,9760 
74 347,15 0,3696 0,9753 
75 348,15 0,3855 0,9748 
76 349,15 0,4019 0,9741 
77 350,15 0,4189 0,9735 
78 351,15 0,4365 0,9729 
79 352,15 0,4547 0,9723 
80 353,15 0,4736 0,9716 
81 354,15 0,4931 0,9710 
82 355,15 0,5133 0,9704 
83 356,15 0,5342 0,9697 
84 357,15 0,5557 0,9691 
85 358,15 0,5780 0,9684 
86 359,15 0,6011 0,9678 
87 360,15 0,6249 0,9671 
88 361,15 0,6495 0,9665 
89 362,15 0,6749 0,9658 
90 363,15 0,7011 0,9652 
91 364,15 0,7281 0,9644 
92 365,15 0,7561 0,9638 
93 366,15 0,7849 0,9630 
94 367,15 0,8146 0,9624 
95 368,15 0,8453 0,9616 
96 369,15 0,8769 0,9610 
97 370,15 0,9094 0,9602 
98 371,15 0,9430 0,9596 
99 372,15 0,9776 009586 
100 373,15 1,0133 0,9581 
102 375,15 1,0878 0,9567 
104 377,15 1,1668 0,9552 
106 379,15 1,2504 0,9537 
108 381,15 1,3390 0,9522 
110 383,15 1,4327 0,9507 
112 385,15 1,5316 0,9491 
114 387,15 1,6362 0,9476 
116 389,15 1,7465 0,9460 
118 391,15 1,8628 0,9445 
120 393,15 1,9854 0,9429 

t 
°C 

T 

K 

ps 
bar 

P 
kg/dm' 

122 395,15 2,1145 0,9412 
124 397,15 2,2504 0,9396 
126 399,15 2,3933 0,9379 
128 401,15 2,5435 0,9362 
130 403,15 2,7013 0,9346 

132 405,15 2,8670 0,9328 
134 407,15 3,041 0,9311 
136 409,15 3,223 0,9294 

138 411,15 3,414 0,9276 
140 413,15 3,614 0,9258 
145 418,15 4,155 0,9214 
150 423,15 4,760 0,9168 
155 428,15 5,433 0,9121 
160 433,15 6,181 0,9073 
165 438,15 7,008 0,9024 
170 433,15 7,920 0,8973 
175 448,15 8,924 0,8921 
180 453,15 10,027 0,8869 
185 458,15 11,233 0,8815 
190 463,15 12,551 0,8760 
195 468,15 13,987 0,8704 
200 473,15 15,55 0,8647 
205 478,15 17,243 0,8588 
210 483,15 19,077 0,8528 
215 488,15 21,060 0,8467 
220 493,15 23,198 0,8403 
225 498,15 25,501 0,8339 
230 503,15 27,976 0,8273 
235 508,15 30,632 0,8205 
240 513,15 33,478 0,8136 
245 518,15 36,523 0,8065 
250 523,15 39,776 0,7992 
255 528,15 43,246 0,7916 
260 533,15 46,943 0,7839 
265 538,15 50,877 0,7759 
270 543,15 55,058 0,7678 
275 548,15 59,496 0,7593 
280 553,15 64,202 0,7505 

285 558,15 69,186 0,7415 
290 563,15 74,461 0,7321 
295 568,15 80,037 0,7223 
300 573,15 85,927 0,7122 
305 578,15 92,144 0,7017 
310 583,15 98,700 0,6906 
315 588,15 105,61 0,6791 

320 593,15 112,89 0,6669 
325 598,15 120,56 0,6541 
330 603,15 128,63 0,6404 
340 613,15 146,05 0,6102 
350 623,15 165,35 0,5743 
360 633,15 186,75 0,5275 
370 643,15 210,54 0,4518 

374,15 647,30 221,2 0,3154 
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((Ó LOWARA TECHNICAL APPENDIX 

TABLE OF FLOW RESISTANCE IN 100 M OF A NEW AND STRAIGHT CAST IRON PIPELINE 

FLOW 

m'/11 

RATE 

1/min. 15 

'/i 
20 

'/: 
25 
1" 

32 

1 '/: 
40 
172" 

50 

2" 

65 
27," 

80 

3' 

NOMINAL 

100 

4" 

DIAMETER 

125 

5" 

IN 

150 

6" 

mm AND 

175 

r 

INCHES 

200 

8" 

250 
10" 

300 
12" 

350 
14" 

400 
16" 

0,6 10 
IV 

1hr 

0,94 

11,8. 

0,53 

2,82 

0,34 

1 

0,21 

0,25 

THE FLOW 
0.8 
1.25 
1.7 
0.7 
1.3 

RESISTANCE 
for stainless 
for slightly 

for pipes 
for aluminium 
for fibre - 

steel 
rusted 

with deposits 
pipes 

cement 

MUST BE 

pipes 
steel pipes 

that 

pipes 

MULTIPLIED 

reduce 

BY: 

the flow section 

0,9 15 
V 

hr 

1,42 

25,1 

0,8 

6,04 

0,51 

2,16 

0,31 

0,55 

1,2 20 
1v 

1.6r 

1,89 

43,1 

1,06 

10,4 

0,68 

3,72 

0,41 

0,95 

0,27 

0,31 

1,5 25 
V 

hr 

2,36 

64,5 

1,33 

15,8 

o.as 

5,68 

0,52 

1,47 

0,33 

0,47 

1,8 30 
(V 

hr 

2,83 

92 

1,59 

22,3 

1,02 

8 

0,62 

2,09 

0,4 

0,66 

2,1 35 
V 

hr 

3,3 

123 

1,86 

29,8 

1,19 

10,8 

0,73 

2,81 

0,46 

0,89 

0,3 

0,31 

2,4 40 
IV 

bhr 

3,77 

164 

2,12 

38.2 

1,36 

13,8 

0,83 

2,65 

0,53 

1,15 

0,34 

0,4 

3 50 
V 

hr 

4,72 

246 

2,65 

58,2 

1,7 

21,5 

1,04 

5,6 

0,66 

1,75 

0,42 

0,61 

3,6 60 
V 

Is 

3.18 

82 

2,04 

30 

1,24 

8 

0,8 

2,48 

0.51 

0,86 

4,2 70 
V 3,72 

110 

2,38 

40 

1,45 

10,8 

0,93 

3,33 

0,59 

1,14 

4,8 80 
Sv iv 
hr 

4,25 

141 

2,72 

51,5 

1,66 

13,9 

1,06 

4,3 

0,68 

1,46 

5,4 90 Z 
V 

hr 

3,06 

64 

1,87 

17,5 

1,19 

5,4 

0,76 

1,82 

0,45 

0,46 

6 100 /V 
hr 

3,4 

79 

2,07 

21,4 

1,33 

6,6 

0,85 

2,22 

0,5 

0,56 

7,5 125 
O V 

E hr 

4,25 

120 

2,59 

33 

1,66 

10 

1,06 

3,4 

0,63 

0,86 

9 1 50 

o 
V j hr 

3,11 

47 

1,99 

14,2 

1,27 

4,74 

0,75 

1,21 

0,5 

0,43 

10,5 175 Vt 
V 

hr 

3,63 

63 

2,32 

19 

1,49 

6,3 

0,88 

1,63 

0,58 

0,57 

12 200 
}V 
ihr 

4,15 

82 

2,65 

24,5 

1,7 

8,1 

1,01 

2,1 

0,66 

0,74 

15 250 
W 

V 

hr 

5,18 

126 

3,32 

37,5 

2,12 

12,3 

1,26 

3,2 

0,83 

1,12 

0,53 

0,36 

18 300 LL V 

II hr 

3,98 

53 

2,55 

17,3 

1,51 

4,5 

1 

1,58 

0,64 

0,51 

24 400 
V 5,31 

92 

3,4 

29,5 

2,01 

7,8 

1,33 

2,7 

0,85 

0,89 

30 500 
}hr iV 

hr 

6,63 

140 

4,25 

44,8 

2,51 

12 

1,66 

4,13 

1,06 

1,36 

0,68 

0,48 

36 600 
V 

hr 

5,1 

63 

3,02 

16,9 

1,99 

5,8 

1,27 

1,93 

0,82 

0,68 

42 700 
V 

t hr 
5,94 

84 

3,52 

22,6 

2,32 

7,8 

1,49 

2,6 

0,95 

0,9 

48 800 w 
V 

hr 

6,79 

108 

4,02 

29 

2,65 

10 

1,70 

3,35 

1,09 

1,16 

0,75 

0,43 

54 900 Ec, IV 
hr 

7,64 

134 

4,52 

36 

2,99 

12,5 

1,91 

4,2 

1,22 

1,45 

0,85 

0,54 

60 1000 < V 

hr 

5,03 

44,5 

3,32 

15,2 

2,12 

5,14 

1,36 

1,76 

0,94 

0,66 

75 1 250 > 1 

V 

hr 

6,28 

68 

4,15 

23 

2,65 

7,9 

1,70 

2,68 

1,18 

1 

0,87 

0,48 

90 1500 
V 

hr 

7,54 

96 

4,98 

32,6 

3,18 

11,2 

2,04 

3,77 

1,42 

142 

1,04 

0,68 

105 1750 
IV I: 8,79 

129 

5,81 

43,5 

3,72 

15 

2,38 

5,04 

1,65 

1,9 

1,21 

0,91 

0,93 

0,45 

120 2000 
V 

hr 

6,63 

56 

4,25 

19,4 

2,72 

6,5 

1,89 

2,43 

1,39 

1,18 

1,06 

0,58 

0,68 

0,16 

150 2500 
IV 8,29 

85 

5,31 

30 

3,40 

9,8 

2,36 

3,75 

1,73 

1,79 

1,33 

0,89 

0,85 

0,25 

180 3000 
V 

hr 

9,95 

120 

6,37 

42 

4,08 

13,8 

2,83 

5,3 

2,08 

2,53 

1,59 

1,25 

1,02 

0,35 

0,71 

0,15 

300 5000 
lv I: 10,62 

124,9 

6,79 

41,3 

4,72 

16,74 

3,47 

7,81 

2,65 

4,03 

1,70 

1,34 

1,18 

0,54 

0,87 

0,25 

0,66 

0,13 

600 10000 
V 

hr 

13,59 

161 

9,44 

65 

6,93 

30,2 

5,31 

15,6 

3,4 

5,16 

2,36 

2,09 

1,73 

0,97 

1,33 

0,5 

1200 20000 
V 6,79 

20,1 

4,72 

8.13 

3,47 

3,8 

2,65 

1,95 

1800 30000 
V 

hr 

7,7 

18,07 

5,2 

8,39 

4,0 

4,32 

50000 
(Nth, 11,8 

49,5 

8,67 

23 

6,63 

11,8 

4500 75000 
V 

hr 

17,7 

110,5 

13 

51,3 

9,9 

26,4 

6000 100001 
4v 
Ohr 

17,33 

90,6 

13,27 

46,6 
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((Co LOWARA TECHNICAL APPENDIX 

FLOW RESISTANCE 

TABLE OF FLOW RESISTANCE IN BENDS, VALVES AND GATES IN CM OF 
COLUMN OF WATER 

WATER 
SPEED 

m/sec 

SHARP 

he 

BENDS 

a=90° d 
= 04- , 

R 

SMOOTH 

14114141, 

d 
= 06-d , 

R 

BENDS 

= 0' 8-d 
R 

= 1 

R 

d 
= 1,5 

R 

STANDARD 

GATE 

VALVES 

FOOT 

VALVES 

CHECK 

VALVES 

a=30° a = 40° a=60° a = 80° 

0,10 0,03 0,04 0,05 0,07 0,08 0,007 0,008 0,01 0,0155 0,027 0,030 30 30 

0,15 0,06 0,07 0,10 0,14 0,17 0,016 0,019 0,024 0,033 0,06 0,033 31 31 

0,2 0,11 0,13 0,18 0,26 0,31 0,028 0,033 0,04 0,058 0,11 0,058 31 31 

0,25 0,17 0,21 0,28 0,4 0,48 0,044 0,052 0,063 0,091 0,17 0,090 31 31 

0,3 ; -0,25 0,30 , 0 ;41 , 

' -0,6 . 
` 0;7 -0,063.: 0;074 0,09 _ 

: ,0;25 -:: , 0;13 
: , 

°31:. 
.,- 31-- 

0,35 0,33 0,40 0,54 0,8 0,93 0,085 0,10 0,12 0,18 0,33 0,18 31 31 

0,4 0;43 0,52 0,71 1,0 1,2 0,11 0,13 0,16 0,23 0,43 0,23 32 31 

0,5 0,67 0,81 1,1 1,6 1,9 0,18 0,21 0,26 0,37 0,67 0,37 33 32 

0,6 0,97 1,2 1,6 2,3 2,8 0,25 0,29 0,36 0,52 0,97 0,52 34 32. 

0,7 1,35 1,65 2,2 3,2 3,9 0,34 0,40 0,48 0,70 1,35 0,70 35 32 

0 ;8 1,7 2,1 2,8 4,0 4,8 0,45 0,53 0,64 0,93 1,7 0,95 36 33 

0,9 2,2 2,7 3,6 5,2 6,2 0,57 0,67 0,82 1,18 2,2 1,20 37 34 

1,0 2,7 3,3 4,5 6,4 7,6 0,7 0,82 1,0 1,45 2,7 1,45 38 35 

1,5 6,0 7,3 10 14 17 1,6 1,9 2,3 3,3 6 3,3 47 40 

2,0 11 14 18 26 31 2,8 3,3 4,0 5,8 11 5,8 61 48 

2,5 17 21 28 40 48 4,4 5,2 6,3 9,1 17 9,1 78 58 

3,0 25 30 41 60 70 6,3 7,4 9 13 25 13 100 71 

3,5 33 40 55 78 93 8,5 10 12 18 33 18 123 85 

4,0 43 52 70 100 120 11 13 16 23 42 23 150 100 

4,5 55 67 90 130 160 14 21 26 37 55 37 190 120 

5,0 67 82 110 160 190 18 29 36 52 67 52 220 140 

) Flow resistance in bends is due to the cont action of he liquid hreads resulting from the change of direction: the dev 

must therefore be included in the length of the pipeline. 

2) Flow resistance in valves and gates was determined on the basis of practical tests. 
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Ó LOWARA TECHNICAL APPENDIX 

VOLUMETRIC CAPACITY 
litres cubic metres cubic feet cubic feet imp. gal. per US gal. per 

per minute per hour per hour per minute minute minute 
I/min ms/h fts/h ft' /min imp. gal. /min US gal. /min 

1,0000 0,0600 2,1189 0,0353 0,2200 0,2640 
16,6670 1,0000 35,3147 0,5886 3,6660 4,4030 

0,4720 0,0283 1,0000 0,0167 0,1040 0,1250 
28,3170 1,6990 60,0000 1,0000 6,2290 7,4800 

4,5460 0,2728 9,6326 0,1605 1,0000 1,2010 

3,7850 0,2271 8,0209 0,1337 0,8330 1,0000 

0,1100 0,0066 0,2339 0,0039 0,0240 0,0290 

PRESSURE AND HEAD 
Newton per square 

metre 
kiioPascal bar pound force per 

square inch 
metre of water millimetre of 

mercury 
N /m' kPa bar psi m H2O mm Hg 

1,0000 0,0010 1 x 105 1,45 x 10-4 1,02 x 10-4 0,0075 
1.000,0000 1,0000 0,0100 0,1450 0,1020 7,5000 

100.000,0000 100,0000 1,0000 14,5000 10,2000 750,1000 
98.067,0000 98,0700 0,9810 14,2200 10,0000 735,6000 

6.895,0000 6,8950 0,0690 1,0000 0,7030 51,7200 
2.984,0000 2,9840 0,0300 0,4330 0,3050 22,4200 

9.789,0000 9,7890 0,0980 1,4200 1,0000 73,4200 

133,3000 0,1330 0,0013 0,0190 0,0140 1,0000 

3.386,0000 3,3860 0,0338 0,4910 0,3450 25,4000 

LENGTH 
millimetre 

mm 
centimetre 

l cm 
metre 

m 

inch 
I in 

foot 
I ft 

yard 
yd 

1,0000 0,1000 0,0010 0,0394 0,0033 0,0011 

10,0000 1,0000 0,0100 0,3937 0,0328 0,0109 

1000,0000 100,0000 1,0000 39,3701 3,2808 1,0936 

25,4000 2,5400 0,0254 1,0000 0,0833 0,0278 

304,8000 30,4800 0,3048 12,0000 1,0000 0,3333 

914,4000 91,4400 0,9144 36,0000 3,0000 1,0000 

VOLUME 
cubic metre litre millilitre Imp. gallon US gallon cubic foot 

m3 

I 

I 

I 

mi imp. gal. 
I 

US gal ft' 

1,0000 1.000,0000 1 x 106 220,0000 264,2000 35,3147 
0,0010 1,0000 1.000,0000 0,2200 0,2642 0,0353 

1 x 10-6 0,0010 1,0000 2,2 x 10-4 2,642 x 10-4 3,53 x 10"5 

0,0045 4,5460 4.546,0000 1,0000 1,2010 0,1605 

0,0038 3,7850 3.785,0000 0,8327 1,0000 0,1337 

0,0283 28,3170 28.317,0000 6,2288 7,4805 1,0000 
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ITT Industries 
Engineered for life 

"WATER TECHNOLOGY GROUP - EMEA" ITALIAN SALES NETWORK 

BARI 
70026 Modugno Bari 
Via X Marzo, 110 P 

Tel. 080 5327453 - 5353808 
Fax 080 5327926 
e -mail: bari@lowara.ittind.com 

BOLOGNA 
40132 Bologna - Via Panigale, 74/C 
Tel. 051 6415666 
Fax 051 6415527 
e-mail: bologna @lowara.ittind.com 

BRESCIA 
25124 Brescia - Via Volta, 37 
Tel. 030 3531909 
Fax 0303534661 
email: breccia @lowara.ittind.com 

CAGLIARI 
09100 Cagliari - Via Dolcetta, 19 
Tel. 070 287762 - 292192 
Fax: 070 280946 
e-mail: Cagliari@lowara.ittind.com 

CATANIA 
95027 S. Gregorio Catania 
Via XX Settembre, 75 
Tel. 095 7123226 - 7123987 
Fax: 095 498902 

e -mail: catania@lowara.ittind.com 

CHIETI 
66020 Sambuceto di S. Giovanni 
Teatino 
Via Ado Moro, 125 
Tel. 085 4461360.4160231 - 4460449 
Fax 085 4460630 
e-mail: pescara@lowara.ittind.com 

MILANO 
20090 Trezzano sul Naviglio Milano 
Via Goldoni, 29 

Tel. 02 48464476 - Fax: 02 4451634 
email: milano@lowara.ittind.com 

NAPOLI 
80017 Melito di Napoli Napoli 

Caso Europa, 369 - Scala "A" int. 11 -12 

Tel. 081 7113065 -7113631 
Fax: 081 7115761 

amari: napofi@lowara.ittird.com 

PADOVA 
35020 Albignasego - Via A. Volta, 56 

Zona Mandriola 
Tel. 049 8801110 - 8801408 
Fax: 049 8801408 

emal: bassano@lowara.ittird.com 

PERUGIA 
06100 Perugia 

Via Settevalli, 133C, Tone 2 - 3° Piano 

Centro Direzionale Piazza Settevalli 

Tel. 075 5057126 - Fax 075 5051242 

email: pengia9owora.itdndmm 

PISA 
56025 località Gelo d Pantedera - Pisa 

Ves d Gello, 55 

Tel. 0587 296264 - 296286 

Fax: 0587 296410 

amad: risa@lowaralttind.com 

PORDENONE 
33082 Azzano Decimo Pordenone 

Vale 1° Maggio, 65/1 Area 53 

Tel. 0434 633243 
Fax: 0434 632729 

e-mat: pordelane@lowara. ttind.cam 

ROMA 
00173 Roma - Via F:asdneto, 8 

Tel. 06 7235890 (2 linee) 

Fax: 06 7234617 
email: mma@lowara.ittind.cam 

TORINO 
Via Tone Pellice, 17. 10156 Torino 

Tel. 011 2979022 - 2979046 
Fax: 011 2979001 
email: torino@lowera.ittird.can 

VICENZA 
36061 Bassano del Grappa - VI 

Via Pigafetta, 6 

Tel. 0424 566776 (RA. 3 Linee) 

Fax 0424 566773 
email: bassano@lowara.ittird.can 

"WATER TECHNOLOGY GROUP EMEA" EUROPEAN SALES NETWORK 

LOWARA DEUTSCHLAND GmbH 
Biebigheimer Straße 12 

63762 Großostheim - (OT Werigumstadt) - D 

Tel. 06026943 -0 
Fax: 06026943 -210 
e-ma0: info.de@lowara.ittind.com 
http://wowv.lowara.de 

LOWARA FRANCE S.A.S. 
BP 57311 - 37073 TOURS CEDEX 2 

Tel. (0033) 02 47 88 17 17 

Fax: (0033) 02 47 88 17 00 

e-mad: info.fr@lowara.ittind.mm 
http://www.lowara.fr 

LOWARA FRANCE SAS Agence Sud 

Z.I. La Sipière 
BP 23 

13730 Saint Mctoret - F 

Tél. (0033)04 42 10 02 30 

Fax (0033) 04 42 10 43 75 

LOWARA NEDERLAND B.V. 
POSTBUS 54 - 4180 BB Waardenburg 
Tel. 0031 - (0)418 - 65 50 60 
Fax: 0031 -(0)418.6550 61 

e -mail: info.nl @lowara.ittind.com 
http://www.lowara.nl 

LOWARA PORTUGAL, Lda 
Praceta da Castanheira, 38 

4475 -019 Barca Portugal 
Tel. 00351 22 9478550 
Fax: 00351 22 9478570 
emad: info.pt@lowara.ittind.com 
httpl/www.lowara.pt 

LOWARA UK Ltd. 
Main office 
Midway Rise Industrial Estate - Axminster, Devon EX 13 SHU - GB 

Tel. 01297 630200 - Fax: 01297 630270 
email: lowarauksouth@itt.com http!/www.lowara.co.uk 

LOWARA UK Ltd. Regional sales office 
Unit 1, Byram Industrial Park Low Street 
Brotherton, Knottingley - West Yorkshire WF11 9HS 
Tel. 01977 607267 - Fax 01977 607226 
email: lowaraukrwr h@itt com 
http://www.lowara.co.uk 

LOWARA IRELAND Ltd. 
59 8roomhill Drive Tallaght Industrial Estate 
Tallaght - DUBUN 24 - EIRE 

Tel. (1) 4520266 - Fax (1) 4520725 
e -mail: lowara.irelard@ittcom 
http://www.lowara.ie 

PUMPENFABRIK ERNST VOGEL GMBH 
ERNST VOGEL- STRASSE 2 - 2000 STOCKERAU AT 

Tel. 0043 2266 604 0 - Fax 0043 2266 65311 
httpl/www.vogel- pumpen.com 

LOWARA VOGEL SZIVATTYU IOET 

Berenyi ut. 102 - HU - 8000 Szekesfehervar 
HUNGARY 
Tel. +36 22 512 645 Fax +36 22 512 642 

LOWARA VOGEL POLSKA Sp. z o.o. 
UL. WORCELLA 16 - PL - 40-652 KATOWICE 

Ph. 0048 32 202 8904 - Fax 0048 32 202 5452 

LOWARA LOWARA S.r.l. 36075 Montecchio Maggiore Vicenza - Italy - Tel. +39 0444/707111 - Telefax +39 0444/492166 e-mail: mkt @lewara.ittind.com http: / /www.lowara.cam 

LOWARA reserves the right to make modifications without prior notice. cod. 191002301 01/05 
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(( LOWARA cod. 001073143 05/03 

ELETTROPOMPE CENTRIFUGHE t PLURISTADIO VERTICALI, SERIE SSV 
Istruzioni d'installazione e d'uso 

CENTRIFUGAL MULTISTAGE en VERTICAL PUMPS, SSV SERIES 
Instructions for installation and use 

fr ELECTROPOMPES CENTRIFUGES 
MULTICELLULAIRES VERTICALES, SERIE SSV 

Instructions pour l'installation et l'emploi 

MEHRSTUFIGE KREISELPUMPEN IN e VERTIKALER BAUART, BAUREIHE SSV 
Installations- und Bedienungsanleitungen 

ELECTROBOMBAS CENTRÍFUGAS es MULTIETAPA VERTICALES, SERIE SSV 
Instrucciones de instalación y uso 

ELECTROBOMBAS CENTRIFUGAS 
pt MULTICELULARES VERTICAIS, SERIE SSV 

Instnrçaes instalaçäo e uso 

VERTICALE CENTRIFUGALE nl MEERTRAPS ELEKTROPOMPEN SERIE SSV 
Aanwijzingen voor de installatie en het 

gebruik 

i 

VERTIKALE FLERTRINS 
CENTRIFUGALELEKTROPUMPER SERIE SSV 

Installations- 
og brugsanvisninger 

VERTIKALA FLERSTEGS 
SV CENTRIFUGALELPUMPAR SERIE SSV 

Installations- 
och bruksanvisning 

MONIVAIHEISET PYSTYKESKIPAKOPUMPUT 
fu SERJA SSV 

Asennus- 
ja käyttöohjeet 

VERTIKALE FLERTRINNS SENTRIFUGALPUMPER no SERIE SSV 
Installasjons- og 
bruksanvisning 

ar jjlati) 4.1,y.c éi;Li 4L.S u+ :. - 
SSV ji ét...t... 

la, i:_,1t , I -JJA1 ri`+ 

Valido per I modelli da 2-4-8 -16 m'/h - Only for 2- 4-8-16 m'/h models - Valable pour les modèles de 2- 4-8 -16 m3/h - Gültig für 

Modelle zu 2- 4-8-16 m3/h - Válido para los modelos de 2- 4-8-16 m'/h. - Válido para os modelos de 2-4-8-16 m'/h - Geldig voor 

de modellen van 2- 4-8-16 m3/h - Gælder for modeller pá 2, 4, 8 og 16 m3/h - Gäller för modeller pá 2- 4-8-16 m3/h - Koskee mal - 

leja 2-4-8-16 m3/h - Gjelder for modeller pá 2- 4-8-16 m3/h - 2.06- 11/4.0+,,t +1 -A -' -1 E -+I 
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ISTRUZIONI PER L'INSTALLAZIONE E L'USO 

1 Generalità pag. 10 

2 Ispezione preliminare 10 

3 Impieghi 10 

4 Limiti d'impiego 10 

5 Installazione 11 

6 Messa in funziorie 12 

7 Manutenzione 14 

8 Inconvenienti, possibili cause e rimedi 15 

9 Impiego della serie SSV in posizione orizzontale 

en 

16 

INSTRUCTIONS FOR INSTALLATION AND USE 

1 General page 18 

2 Preliminary inspection 18 

3 Applications 18 

4 Working limits 18 

5 Installation 19 

6 Start -up 20 

7 Maintenance 22 

8 Troubleshooting 23 

9 Use of the SSV series in horizontal position 

fr 

24 

NSTRUCTIONS POUR L'INSTALLATION ET L'EMPLOI 

1 Généralités page 26 

2 Contrôle préliminaire 26 

3 Utilisations 26 

4 Limites d'utilisation 26 

5 Installation 27 

6 Fonctionnement 28 

7 Entretien 30 

8 Inconvénients, causes possibles et remèdes 31 

9 Emploi de la série SSV en position horizontale 32 

2 
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BEDIENUNGS- UND WARTUNGSANLEITUNG 

1 Allgemeines Seite 34 

2 Vorbereitende Inspektion 34 

3 Anwendungen 34 

4 Einschränkungen des Anwendungsbereichs 34 

5 Aufstellung 35 

6 Inbetriebnahme 36 

7 Wartung 38 

8 Betriebsstörungen, mögliche Ursachen und Behebung 39 

9 Einsatz der Baureihe SSV in horizontaler Position 

es 

40 

INSTRUCCIONES PARA LA INSTALACIÓN Y EL USO 

1 Generalidades pag. 42 

2 Inspección preliminar 42 

3 Empleos 42 

4 Límites de empleo 42 

5 Instalación 43 

6 Puesta en función 44 

7 Mantenimiento 46 

8 Averías, posibles causas y remedios 47 

9 Empleo de la serie SSV en posición horizontal 

pt 

48 

INSTRUÇÓES PARA A INSTALAÇÁO E 0 USO 

1 Características gerais pág.50 

2 Inspecçäo preliminar 50 

3 Aplicaçöes 50 

4 Limites de funcionamento 50 

5 Instalaçäo 51 

6 Funcionamento 52 

7 Manutençäo 54 

8 Inconvenientes, causas possíveis e remédios 55 

9 Emprego da série SSV em posiçäo horizontal 56 

3 
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AANWIJZINGEN VOOR DE INSTALLATIE EN HET GEBRUIK 

1 Algemeen blz.58 

2 Voorinspectie 58 

3 Gebruiksdoeleinden 58 

4 Gebruiksbeperkingen 58 

5 Installatie 59 

6 Inwerkingstelling 60 

7 Onderhoud 62 

8 Storingen, mogelijke oorzaken en oplossingen 63 

9 Gebruik van de serie SSV in de horizontale stand 

da 

64 

INSTALLATIONS- OG BRUGSANVISNINGER 

1 Generelle oplysninger s.66 

2 Indledende kontrol 66 

3 Anvendelsesomräde 66 

4 Anvendelsesbegraensninger 66 

5 Installation 67 

6 Start 68 

7 Vedligeholdelse 70 

8 Fejlfinding 71 

9 Anvendelse of serie SSV i horisontal position 72 

SV 

INSTALLATIONS- OCH BRUKSANVISNING 

1 Allmänna upplysningar sid.74 

2 Inledande Inspektion 74 

3 Användning 74 

4 Användningsbegränsningar 74 

5 Installation 75 

6 Igängsättning 76 

7 Underhäll 78 

8 Problem, möjliga orsaker och ätgärder 79 

9 Användning av serie SSV i horisontell position 80 

4 
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ASENNUS- JA KÄYTTÖOHJEET 

1 Yleistä s.82 

2 Esitarkastus 82 

3 Käyttötavat 82 

4 Käyttörajoitukset 82 

5 Asennus 83 

6 Käyttöönotto 84 

7 Huolto 86 

8 Vianetsintä 87 

9 SSV-sarjan käyttö vaaka-asennossa 

no 

88 

INSTALLASJONS- OG BRUKSANVISNING 

1 Generelle data side 90 

2 Innledende inspeksjon 90 

3 Bruk 90 

4 Bruksbegrensninger 90 

5 Installasjon 91 

6 Oppstart 92 

7 Vedlikehold 94 

8 Problemer, mulige arsaker og losninger 95 

9 Bruk av serien SSV i horisontal posisjon 96 

ar 

l.ïuYYl y uMS }31 ulc ggll v++g.9 

98 4.1.í..a ;Lt.. () 

98 

98 . ... .. ... . 
( r . ... . .... 

98 (1,.,)fl ( f 

99 (-t:s,?'Il ( 0 

101 ... ... ... ... ... . . ... 

103 
4;t.dl (Y 

104 ..... 1+41.4 ,4)1.,.:W j1.1.c.4 (A 

104 äsilyi.wl SSV 41.ALLII ,I ( 9 I 
5 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 2 - Section 11 - OM Manual

Q-Pulse Id TMS1350 Active 29/07/2015 Page 458 of 781



it 

AVVERTIMENTI PER LA SICUREZZA DELLE PERSONE E DELLE COSE 

Questa simbologia / +\ A\ 0 assieme alle relative diciture: "Pericolo" e "Avvertenza" indicano la potenzialità del 
rischio derivante dal mancato rispetto della prescrizione alla quale sono stati abbinati, come sotto specificato: 

en 

PERICOLO 
RISCHIO DI SCOSSE 
ELETTRICHE 

PERICOLO 

AVVERTENZA 

SAFETY PRECAUTIONS 

Avverte che la mancata osservanza della prescrizione comporta un rischio di scos- 
se elettriche. 

Avverte che la mancata osservanza della prescrizione comporta un rischio di 

danno alle persone e/o alle cose. 

Avverte che la mancata osservanza della prescrizione comporta un rischio di 
danno alla pompa o all'impianto. 

This symbol ,4\ 4\ is together with one of the following words "Danger" or "Warning" indicates the 
risk level deriving from failure to observe the prescribed safety precautions: 

fr 

DANGER 
RISK OF 
ELECTRIC SHOCK 

DANGER 

WARNING 

Warns that failure to observe the precautions involves a risk of electric shock. 

Warns that failure to observe the precautions involves a risk of damage to persons 
and /or things. 

Warns that failure to observe the precautions involves the risk of damaging the 
pump and /or the plant. 

AVVERTISSEMENTS POUR LA SECURITE DES PERSONNES ET DES CHOSES 

Le symbole /î\ B associé à l'un des mots: "Danger" et "Avertissement" indique la possibilité de danger 
dérivant du non respect de la prescription correspondante, suivant les spécifications suivantes: 

A DANGER 
TENSION 

/ DANGEREUSE 

/ \ DANGER 

6 

Avertit que la non observation de la prescription comporte un risque de choc élec- 
trique. 

Avertit que la non observation de la prescription comporte un risque de lésion ou 
dommage aux personnes et/ou aux choses. 

AVERTISSEMENT Avertir que la non observation de la prescription comporte un risque de dommage 
à la pompe et /ou à l'installation. 
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SICHERHEITSHINWEISE FÜR PERSONEN UND SACHEN 

Diese Symbole AN A B in Verbindung mit den Worten "GEFAHR" und "VORSICHT" weisen auf mögliche 
Gefahren hin, die bei Nichtbeachtung der Sicherheitshinweise entstehen können. Im einzelnen sind diese Symbole 
wie folgt zu verstehen: 

AGEFAHR 
GEFÄHRLICHE 
SPANNUNG 

/ \ GEFAHR 

VORSICHT 

es 

Macht darauf aufmerksam, daß bei Nichtbeachtung der Vorschriften eine Gefähr- 
dung durch elektrische Energie gegeben ist. 

Macht darauf aufmerksam, daß bei Nichtbeachtung der Vorschriften das Risiko einer 
Gefährdung von Personen und /oder Sachen gegeben ist. 

Macht darauf aufmerksam, daß bei Nichtbeachtung der Vorschriften das Risiko der Ver- 
ursachung eines Schadens an der Pumpe bzw. der gesamten Anlage gegeben ist. 

ADVERTENCIAS PARA LA SEGURIDAD DE LAS PERSONAS Y DE LAS COSAS 

0 Estos simbolos /T \, \ , junto con las inscripciones "Peligro" y "Advertencia" correspondientes, indican la po- 
tencialidad del riesgo resultante de la inobservancia de la prescripción a la cual están asociados, según se espe- 
cifica a continuación: 

A PELIGRO 
RIESGO DE SACU- 
DIDAS DIDAS ELÉCTRICAS 

/ \ PELIGRO 

ADVERTENCIA 

Avisa que la inobservancia de la prescripción comporta un riesgo de sacudidas eléctricas. 

Avisa que la inobservancia de la prescripción comporta un riesgo de daño a las 
personas y/o a las cosas. 

Avisa que la inobservancia de la prescripción comporta un riesgo de daño a la bomba o a la in- 

stalación. 

pt 

ADVERTENCIAS PARA A SEGURANÇA DAS PESSOAS E DAS COISAS 

Estes simbolos A A 0 junto corn os respectivos avisos'Perigo' e'Adverténcia' indicarci a potencialidade do 
risco derivante do näo cumprimento da prescriçäo à qual foram associados, conforme indicado a seguir: 

PERIGO Avisa que a nao observancia da prescriçäo comporta um risco de choques eléctri- 
RISCO \ DE CHOQUES COS. 
ELÉCTRICOS 

PERIGO Avisa que a nao observäncia da prescriçäo comporta um risco de dano As pes - 
soas e /ou As coisas. 

ADVERTENCIA Avisa que a näo observancia da prescriçáo comporta um risco de dano à bomba ou à insta - 
laçäo. 

7 
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VEILIGHEIDSVOORSCHRIFTEN VOOR PERSONEN EN VOORWERPEN 

Deze symbolen A\ A 0 tezamen met één van de formuleringen: "Gevaar" en "Waarschuwing" attenderen erop 
dat er een risico kan bestaan dat voortvloeit uit het niet in acht nemen van het voorschrift waar zij bij staan, zoals 
hieronder aangegeven: 

GEVAAR Attendeert erop dat het niet in acht nemen van het voorschrift het risico van elektri- ¡/ RISICO VAN ELEKTRI- sche schokken met zich meebrengt. 
SCHESCHOKKEN 

/ \ GEVAAR 

da 

Attendeert erop dat het niet in acht nemen van het voorschrift het risico van schade 
aan personen en /of voorwerpen met zich meebrengt. 

WAARSCHUWING Attendeert erop dat het niet in acht nemen van het voorschrift het risico van schade 
aan de pomp of de installatie met zich meebrengt. 

SIKKERHEDSFORSKRIFTER 

Sammen med teksten "Fare" og "Advarsel" angiver symbolerne i +\ / 0 den potentielle fare, som findes ved 
manglende overholdelse af forskriften, der er angivet sammen med symbolet: 

FARE 
FARE FOR 

/ ELEKTRISK STOD 

/ \ FARE 

SV 

ADVARSEL 

Gor opmærksom pä, at manglende overholdelse of forskriften medferer en fare for 

Ger opmærksom pä, at manglende overholdelse af forskriften medferer en fare for 
kvæstelser og /eller materielle skader. 

Ger opmrksom pä, at manglende overholdelse af forskriften medferer en risiko for 
beskadigelse pá pumpen eller systemet. 

SÄKERHETSFÖRESKRIFTER 

Symbolerna /4\ L e tillsammans med texten "Fara' och "yarning ", indikerar den potentiella risk som uppstär 
om följande säkerhetsföreskrifter försummas: 

A FARA Varnar för att försummelse av denna föreskrift medför en risk för elstötar. 
RISK FOR ELSTÖTAR 

A FARA 

VARNING Varnar för att försummelse av denna föreskrift medför en risk för skada pa pumpen 
eller systemet. 

8 

Varnar för att försummelse av denna föreskrift medför en risk för person- och/eller 
sakskada. 
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HENKILÖ- JA MATERIAALITURVALLISUUTTA KOSKEVIA VAROITUKSIA 

Symbolit /4\ /: 8 ja sana "Vaara" tai "Varoitus" osoittavat vaaraa, joka saattaa olla seurauksena niiden vieres- 
sä olevien määräysten noudattamatta jättämisestä, ks. alla: 

VAARA 
SP.HKÖISKUVAARA 

t 

no 

VAARA 

Varoittaa, eta määräyksen noudattamatta jättämisestä saattaa olla seurauksena sähktlisku. 

Attendeert erop dat het niet in acht nemen van het voorschrift het risico van schade 
Varoittaa, että määräyksen noudattamatta jättämisestä saattaa olla seurauksena 
henkiló ja/tai materiaalivahinkoja. 

VARO(TUS Varoittaa, eta määräyksen noudattamatta jättämisestä saattaa olla seurauksena pumpun tai jär- 

jestelmän vahingoittuminen. 

SIKKERHETSREGLER 

Symbolene /4\ A\ Í9 sammen med teksten "Fare" og "Advarsel", angir den potensielle risikoen som foreligger 
dersom folgende sikkerhetsregler ikke overholdes: 

ar 

FARE 
RISIKO FOR 

ELEKTRISK SNIT 

FARE 

Advarer om at dersom forholdsregelen ikke overholdes kan det fore til elektrisk stet. 

Advarer om at dersom forholdsregelen ikke overholdes kan det fore til skader pa 
personer og/eller gjenstander. 

ADVARSEL Advarer om at dersom denne forholdsregelen ikke overholdes kan det fore til ska- 
der pa pumpen eller systemet. 

01.1-44iÍ9 ú.* 4.14.1 w .r;1 

CLLi ;431-S-4 ",""" J" Jj'.,t " : uic Liy l J.11 u? Y e- ti A ' ` ' ' ` .JY.iI s w J ú 

; eLul (94. ja lS é{ Lil íá+l J'u L14....411 ék.1 J cjc 

u_1I LJ° SEEI.). 1 e vÍ cy. J411,5 

4jiLJlS î" :: 
Vr.)-t= 

îi9y.11 úl.,ls.ïil ólal.i" LJI 
Jj.a: 

aLLSV1 í 
0°4_,Z LA 4.) )4 î.ó9J.11 ñlÇly, rac >3ia5 

J1V 4.L.a71 

-'As= ca-' A 
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1. Generalità 
La pompa serie SSV è del tipo pluristadio verticale. 
La sigla d'identificazione del modello, riportata nell'ordine e in targhetta, è autoesplicativa delle principali 
caratteristiche e dei materiali come segue: 

SV 4 08 F 15 4 T 

T Z T = trifase (M = monofase) 

4 = versione a 4 poli 

15= potenza motore in kW x 10 
(l'ultima cifra 6, se presente, indica la versione a 60 Hz) 

F = bocche in -line flange tonde 
T = bocche in -line flange ovali 
R = bocche sovrapposte flange tonde 
N = versione AISI 316 in -line flange tonde 

08= stadi 

4 = portata nominale in m3 /h 

serie 

Precisare sempre l'esatta sigla di identificazione del modello, unitamente al numero di costruzione, qua- 
lora debbano essere richieste informazioni tecniche o particolari di ricambio al nostro Servizio di vendita 
ed assistenza. 
Le istruzioni e le prescrizioni di seguito riportate riguardano l'esecuzione standard; riferirsi alla documen- 
tazione contrattuale di vendita per le varianti e le caratteristiche delle versioni speciali. 
Per istruzioni, situazioni ed eventi non contemplati dal presente manuale né dalla documentazione di 
vendita, contattare il nostro Servizio assistenza più vicino. 

2. Ispezione preliminare 
Alla consegna della pompa verificare che la stessa non abbia subito danni durante il trasporto, e se è il 

caso, informare il nostro rivenditore al più presto. 

3. Impieghi 
Le elettropompe SSV sono idonee per impianti per la movimentazione di acque nei settori civile, indu- 
striale ed agricolo in generale. Inoltre, per impianti per incremento di pressione e di approvvigionamento 
idrico, sistemi di irrigazione, impianti di lavaggio, caricamento caldaie ed impianti per il trattamento 
acque. 

4. Limiti d'impiego 

/ \ PERICOLO Massima pressione d'esercizio: 
/ 16 bar per versioni con bocche a flangia ovale 

25 bar per versioni con bocche a flangia circolare 
Temperatura del liquido: da - 25 °C a 120 °C. (Per concentrazioni superiori al 15 

% in volume di glicole consultare la nostra rete di vendita.) 

AVVERTENZA Pompa non adatta al pompaggio di: 
liquidi contenenti abrasivi 
liquidi con sostanze solide e fibrose 

/ \ PERICOLO liquidi infiammabili ed esplosivi 

AVVERTENZA Massimo numero di avviamenti orari: 
motori monofase 30 motori trifase da 4 a 7,5 kW 20 
motori trifase fino a 3 kW 30 motori trifase da 11 a 15 kW 15 

10 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 2 - Section 11 - OM Manual

Q-Pulse Id TMS1350 Active 29/07/2015 Page 463 of 781



 

it 

17 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 2 - Section 11 - OM Manual

Q-Pulse Id TMS1350 Active 29/07/2015 Page 464 of 781



en English 

1. General 
The SSV series pumps are vertical multistage pumps. 
The model identification code, shown on the order form and on the rating plate, is self -explanatory and 
refers to the main characteristics of the pumps and materials, as follows: 

SV 4 08 F 15 4 

1 

T L T = three -phase (M = single -phase) 

4 = 4 poles version 

15= motor power in kW x 10 

(a final 6, if present, indicates the 60 Hz version) 

F = in -line round -flanged ports 
T = in -line oval -flanged ports 
R = top and bottom design, round flanges 
N = AISI 316 version, in -line, round flanges 

08= no. of stages 

4 = rated flow rate in m3 /h 

Series 

Always specify the model identification code, together with the serial number, when asking our sales or 
servicing departments for technical information or spare parts. 
The following instructions apply to the standard version; for the variations and characteristics of special 
versions, refer to the sale contract documentation. 
For instructions or conditions not contained in this manual or in the sale documentation, please contact 
our service center nearest you. 

2. Preliminary inspection 
When the pump is delivered, check that it has not been damaged during shipping. Promptly inform our 
nearest dealer, if necessary. 

3. Applications 
The SSV pumps are suitable for water handling systems in the civil, industrial and agricultural sectors, for 
pressure boosting, water supply, irrigation and washing systems, boiler filling and water treatment plants. 

4. Working limits 

/ \ DANGER 

18 

WARNING 

DANGER 

WARNING 

Max. working pressure: 
16 bars for versions with oval -flanged ports 
25 bars for versions with round -flanged ports 

Liquid temperature: from - 25 °C to 120° C (for glycol concentrations exceeding 
15 % volume contact our sales department). 

Pump not suitable for: 
liquids containing abrasives 
liquids with solid and fibrous substances 

flammable and explosive liquids 

Max. number of starts per hour: 
single -phase motors 30 three -phase 4 - 7,5 kW 20 
three -phase up to 3 kW 30 three -phase 11 - 15 kW 15 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 2 - Section 11 - OM Manual

Q-Pulse Id TMS1350 Active 29/07/2015 Page 465 of 781



 

en 

5. Installation 

A For pump lifting and moving sling it safely. 
DANGER Do not use the eyebolts on the motor, as they are not designed to bear the 

weight of the unit. 
If you purchase only the pump and then couple it to a motor different from the 
ones indicated in our catalogue, the safe operation of the unit will have to be 
guaranteed by the person that performs the coupling. 

- The pump should not be exposed to the weather or freezing temperatures. 
- Make sure that there are no obstacles preventing normal flow of the cooling 

air moved by the motor fan. 

- The pump must be connected to an efficient grounding system in compli- 
ance with local electrical regulations 

- Ensure that the pump is disconnected from the mains before carrying out 
any installation or maintenance operations. 

Positioning 
WARNING 

D DANGER 
RISK OF 
ELECTRIC SHOCK 

Anchoring 
The pump must be firmly secured by means of appropriate bolts to a concrete base or equivalent metal 
structure (bracket or platform). 
If you are installing a large pump near a residential area, you are advised to insulate it from the reinforced 
concrete structure by means of vibration -damping supports or sections of anti- vibration piping on the 
pump's suction and delivery ports. 
The dimensions of the pump base and anchoring holes are shown in fig. 1. 

PUMP 
TYPE L1 

DIMENSIONS 

L2 L3 L4 0 A 

SV2 100 180 150 210 13 

SV4 100 180 150 210 13 

SV8 130 215 190 245 13 

SV16 130 215 190 245 13 

FIG.1 

A 

Suction and delivery pipes 
Use pipes suitable for the maximum pump working pressure. 
The suction pipe must be perfectly sealed and of suitable size for the suction conditions. 
When the liquid level is lower than the pump, a foot valve must be fitted at the end of the suction pipe 
(see diagrams 2A and 2B for correct hydraulic connection). 

WARNING For in -line open circuit pumps with delivery pipe discharging below the pumps, a 
min. elevation of 200 mm and an air valve must be provided to prevent the pump 
from disengaging after each stop (fig. 3, page 110). 
The pipes must be secured independently of the pump to avoid stressing the 
flanges. 

.IL;.rui.11,u_ 

ii 

FIG.2A 

Incorrect installation 
1 = Sharp bend: high head loss 
2 = Insufficient immersion: sucks air 
3 = Negative gradient: air pockets 
4 = Pipe diameter < pump port dia- 

meter: high head loss 

Correct installation 
A = Eccentric reductions 
B = Positive gradient 
C =Good immersion 
D =Large bends 
E = Suction pipe diameter > pump port dia- 

meter 
F = Difference in lift level referred to pump 

and installation ('). In optimum condi- 
tions the difference in level should not 
exceed 5 - 6 m. 

G =The pipes should not weigh on the 
pump but on independent supports. 

() The difference in lift level must be deter- 
mined according to liquid temperature, 
NPSH and load loss. 

FIG.2B 
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6. Start-up 
The noise generated by a properly installed pump operating within the specified range is as shown in the 
following table: 

2 -POLE MOTOR POWER 

POWER 

4 -POLE MOTOR 

POWER 

ACOUSTIC PRESSURE 

LEVEL (*) 

ACOUSTIC POWER 

LEVEL 

Up to 3 kW 
4 kW 

From 5.5 to 7.5 kW 
From 11 to 15 kW 

Up to 2.2 kW 
- 
- 
- 

Less than 70 dB(A) 
71 dB(A)±2 dB(A) 
75 dB(A)±2 dB(A) 
80 dB(A)±2 dB(A) 

80 dB(A)±2 dB(A) 
85 dB(A)±2 dB(A) 
90 dB(A)±2 dB(A) 

Measured equivalent (A) continuous acoustic pressure level at a distance of one meter from the pump in an open field. 

6.1 Electrical connection 
N.B.: The SSV pumps use single- or three -phase motors sized and powered according to European standards. 

0 

DANGER The motor must be connected by a qualified electrician in compliance with current 
electrical regulations. Ensure that the mains voltage corresponds to the voltage 
specified on the motor rating plate. To facilitate the connection, the terminal board 
can be positioned in one of the 4 positions at 90 °. To obtain the best position for the 
connection of the supply cables, remove the 4 motor /adapter fastening screws and 
rotate the motor to the required position. Then re- install and tighten the 4 screws. 
Remove the connection box cover and connect as shown on the back of the cover 
and in fig. 4A or 4B. 

DANGER 
RISK OF 
ELECTRIC SHOCK 

The motor must be grounded prior to carrying out any other operations. 
We recommend the use of a high -sensitivity differential switch (0.03 A) as extra 
protection against electrical shock in case of inefficient grounding. 

6.1.1 Overload protections 
a) Single -phase motors 

The single -phase motors have an incorporated thermal protector, except for the 2,2 kW motors, for 
which we recommend the use of a control box. 

b) Three -phase motors 
WARNING The three -phase motors must be protected from overloads by a suitable remote 

overload cutout to protect them from phase failure and excessive voltage fluctu- 
ations. The thermal relay must be set to the rated current or working current if 

the motor is not uses at full load. 

6.2 Priming 

20 

WARNING For priming, the pump and suction piping must be filled with liquid before start- 
up, as per sections 6.3 and 6.4. On the SV2 and SV4 models the drain plug pin 
must be unscrewed all the way without forcing it (fig. 5a). 

FILL AND BLEED 
PLUG 

DRAIN PLUG WITH 
PIN 

FIG.5 

DRAIN PLUG WITH 
PIN OPEN 

FIG.5a 

DRAIN PLUG WITH 
PIN CLOSED 

FIG.5b 
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6.3 Liquid level higher than the pump 
Close the on -off valve downstream from the in -line model pumps (fig. 6). 
Remove the fill /bleed plug and open the suction valve until the water flows out of the fill /bleed plug. Close 
the drain plug pin completely, without forcing it, on the SV2 and SV4 series pumps and close the fill /bleed 
plug. 

FILL AND BLEED PLUG 

FIG.6 

DRAIN PLUG WITH PIN 

6.4 Liquid level lower than the pump 
Close the suction valve of the pumps with in -line ports (fig. 7) unless the delivery piping is assembled as 
shown in fig. 3 (page 110). 
Remove the fill /bleed plug and, by means of the elbow bell fitting provided with the pump, fill with water. 
Replace the fill plug and close the drain plug pin all the way, without forcing it (fig. 5b), on the SV2 and 
SV4 pumps. 

ELBOW BELL FITTING 

.-A 

DRAIN PLUG WITH PIN 

FIG.7 

6.5 Checking the rotation direction - three -phase motors 
After connecting and filling, start the pump with the delivery gate valve closed and check that the rotation 
direction is correct (shown on the adapter and coupling) through the coupling protection or fan cover. 

A DANGER 
RISK OF 
ELECTRIC SHOCK 

If the direction of rotation is not correct, stop the motor, disconnect from the 
mains and invert two wires on the terminal board or starter. 

6.6 Operation 
Start up the pump with the delivery gate valve closed and then open it gradually. 
The pump should run smoothly and quietly. 
Check the current absorbed by the motor and, if necessary, adjust the setting of the thermal relay. 

21 
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WARNING 

WARNING 

Avoid prolonged operation with the delivery on -off valve closed unless the sys- 
tem is provided with a suitable by -pass. Prolonged operation with the delivery 
on -off valve closed will cause the liquid to overheat. 

On pressure boosting systems in particular, it is necessary to regulate the con- 
trol equipment to avoid too many start -ups per hour. The maximum number per- 
mitted is indicated in section 4. 

If the pump is exposed to freezing temperatures, drain it when not in use, unless a suitable anti -freeze 
has been added to the liquid. 

7. Maintenance 
The pump does not require specific inspections at regular intervals. 
As a precaution, however, we recommend that you carry out some or all of the following checks at vary- 
ing intervals depending on the operating conditions: 

Leaks 
Operating pressure 
Thermal protector activation 
No. of starts per hour 
Noisy operation 

If any malfunctions are found, refer to section 8 for possible causes and remedies. 

The pump does not require any scheduled routine maintenance. It may require extraordinary mainte- 
nance which generally involves cleaning the liquid end or replacing the mechanical seal or other worn 
parts. In this case, please refer to our maintenance manual. 
To facilitate connection or motor replacement, use the fork -shaped fitting plate supplied both with the 
pump and electric pump (see sections 7.1 and 7.2). 

7.1 Pump -motor coupling 
If only the pump is purchased, it is supplied with the fork -shaped fitting plate (fig. 8, page 110) positioned 
between the adapter and drive coupling to keep the impeller pack correctly aligned. 

WARNING In this case use standard balanced motors without tongue according to ISO 
8821 ( "N" letter on the shaft end). 

To avoid damage during shipping, the pump shaft is locked in position by a strip of polyurethane and two 
plastic straps. 
For coupling to the motor, follow the instructions below: 
1 - Remove the coupling protections using a screwdriver and a pair of long -nose pliers, exerting a slight 
pressure towards one side of the coupling. 

2 - Remove the polyurethane strip. 

3 - Loosen the 4 coupling screws. 

4 - Ensure that the fork -shaped fitting plate is positioned between the coupling and the adapter (Fig. 8 page 
110). 

5 - Fit the motor with the terminal board box facing whichever side makes it easiest to connect the power 

supply cables; first tighten the screws on the flange and then those on the coupling. The recommended 
torque wrench setting is given in table 1, page 106. 

6 - Remove the fitting plate and replace the coupling protections. 

7.2 Replacing the motor 
After removing the coupling protections, position the fork -shaped fitting plate between the coupling and 
the adapter (fig. 8, page 110) before loosening the coupling screws. Then replace the motor. If you do 
not have the fork -shaped fitting plate, use a 5 ± 0.1 mm shim. 
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8. Troubleshooting 

A DANGER 
RISK OF 
ELECTRIC SHOCK 

Make sure the pump is disconnected from the mains before performing any 
maintenance operations 

PROBLEM PROBABLE CAUSE POSSIBLE REMEDIES 

1. The pump does not 
start 

A) No mains voltage 
B) Blown fuses: 

B1) because they are inadequate 

B2) because the motor or the power 
supply cable are short-circuited 

C) Overload protection previously ac- 
tivated 

A) Supply electrical power 

B1) Replace the fuses with suit- 
able ones 

B2) Repair the motor or replace 
the cable 

C) Reset the protector (if it steps in 
again, see problem 4) 

2. The pump does not 
deliver or delivers a re- 
duced or irregular flow 

A) Piping obstructed or valve jammed 
B) Pump not primed because it has 

not been filled, or because of 
faulty seal on suction piping or foot 
valve (Caution: the mechanical 
seal may have been seriously 
damaged) 

C) Difference in level and /or exces- 
sive suction flow resistance 

D) Incorrect rotation direction (3- 
phase motors only) 

E) Air in suction pipe or pump 

A) Dismantle and clean or replace 
B) Fill the pump with liquid after 

checking the seal on the suction 
pipe and foot valve, and the in- 
tegrity of the mechanical seal. 

C) Reduce the difference in level 
Use a larger diameter pipe 
Clear the foot valve 
Replace the foot valve with a larg- 
er capacity valve 

D) Invert two power supply wires on 
the terminal board or starter (sec- 
tion 6) 

E) Bleed the air 

3. The pump vibrates 
and is noisy 

A) The pump is cavitating 

B) Worn motor or support bearings 
C) Foreign bodies between fixed and 

rotating parts of pump 

A) Choke the flow 
- See probable cause 2C 

B) Replace the bearings 
C) Clean 

4. 4. The overload protec- 
tor steps in: 

- 4A accidentally 

- 4B systematically 

A) See 3C 
B) Temporary lack of a phase 
A) Incorrect setting 
B) Pump delivery is higher than rated 

C) Dense viscous liquid 

D) See 3B 

A) Set to the rated current 
B) Close the delivery valve until the 

flow rate falls within the rated value 

C) Determine the actual power re- 
quired and then replace the motor 

5. The pump rotates in 
reverse when it is 
stopped 

A) Leek in the suction pipe 
B) Faulty foot valve or check valve 
C) Air in suction pipe 

A) Repair or replace 
B) Replace faulty foot valve 
C) Bleed the air 
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9. Use of the SSV series in horizontal position 

The SSV series electric pumps can be also used in the horizontal position. For this use, unless otherwise 
specified in the order form, Lowara supplies the SV2 -4 -8 series pump versions with top and bottom 
flanges (R), and the SV16, in -line version, with factory -assembled brackets. 
If you own a standard version designed for vertical installation, and you wish to install it in the horizontal 
position, a special set of supports can be requested from our sales department. 

The brackets can be fitted as follows: 

"R" version: 
- Unscrew the 4 adapter /tie -rod anchoring nuts and remove the washers (we recommend not to loosen 

the bracket fastening nuts only, since this could damage the adapter and /or the mechanical seal); fit 
the adapter -side bracket (the one with only two fastening holes) in the two tie rods, so that, once the 
pump has been installed, the terminal board will be on the left side when looking at the pump from the 
motor side. Fasten both adapter and bracket using the previously removed washers and nuts. 
The nuts must be tightened in cross sequence. For the driving torque, see table 1, page 106. 

"F" version: 
- Follow the above instructions up to the loosing of the tie -rod nuts, then remove the latter and rotate the 

pump body base 90 °. Reassemble the tie rods and tighten them as per above instructions. 
For the SV16 version this procedure is not necessary. However, make sure that the bracket is fitted in 

such a way that the terminal board remains on the left when looking at the pump from the motor side. 
For information on the "T" version, please contact our sales department. 

- Position the pump horizontally, resting it on the bracket; then install the pump body bracket (with 4 fas- 
tening holes) on the base of the pump body, using the bolts supplied with pump. 

When following the above instructions both terminal board and fill plug will be on the side (only "R" ver- 
sion for SV2 -4 -8 and "F" for SV16). If you want the installation to be executed as shown in figs 9 and 10 

(page 110), i.e. according to our design plans, the installation is more complicated and should be carried 
out as follows: 

Procedure for SV 2 -4 -8 series: 
- Remove the two coupling guards using long -nose pliers, exerting light pressure towards the coupling 

on one side. 
- Unscrew the coupling bolts and remove them with their washers. Separate the coupling from the pump 

shaft. 
- If is has not come out of its seat in the shaft, slide out the pump shaft /coupling connection pin. 
- Remove the 4 screws that anchor the motor flange to the adapter. Now rotate the motor by 90° clock- 

wise when looking at the motor fan. 
- Tighten the 4 motor /adapter fastening screws, refit coupling and coupling guard following the above 

instructions in reverse order. For driving torque see table 1. 

WARNING Before starting the pump make sure that the liquid end and suction pipe are 
completely filled with water (for instructions see PRIMING section in this manu- 
al, page 20). To obtain the above conditions we suggest fitting the pipes as 
shown in fig. 9 (if a gate valve is fitted on the delivery pipe, the pipes can be 
positioned on the same axis). 

Procedure for SV16: 
- Remove the motor following the SV 2 -4 -8 procedure, keeping in mind that, with a motor above 11 kW 

(size 160) there is a motor connector between the motor flange and the adapter. In this case, to re- 
move the motor, loosen the 4 coupling bolts between the flange and the motor connector. 

- Now remove the motor, loosen the 4 adapter /tie -rod fastening nuts and remove the washers. Then ex- 
tract the outer shell from its seat on the lower pump body and rotate it 90° clockwise when looking at 
the pump body from above (so that the drain plug is positioned 180° opposite the fill plug on the pump 
body - see fig. 10). Refit the shell in its seat with the help of a plastic hammer taking care not to dam- 
age the 0 -ring on the outer shell. 
Refit the adapter in its seat on the shell taking care not to damage the mechanical seal or the O -ring on 
the outer shell. 

- Fit the adapter -side bracket in the two tie rods on the fill plug side, which now becomes a drain plug. 
Fasten both adapter and bracket with the 4 nuts and washers, tightening the nuts in cross sequence. 
For the driving torque, see table 1, page 106. 

- Reassemble the motor positioning the terminal board opposite the support bracket, or in the most con- 
venient position for electrical connection, following the above instructions in reverse order. 

- Fasten the pump body support bracket as described in the SV 2 -4 -8 procedure. 
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20090 Trapano sul Naviglio Milano 

40132 Bologna -Via Panigale. 04 /C 33082 Azzano Decimo Pordenone 
Via Goldoni. 19 

Tel 051 6415666 Tel. 02 48464476 - Fax, 02 4451634 Viale 1' Maggio, 65/1 Area 53 
Faux: 051 6415527 eonas, milano@lowaraitond.com Tel. 0634 633243 - Fax: 0434 632729 

bologna@lowanalttind.com e-mail, pordenone@bwara ittind4om NAPOLI 
BRESCIA 80017 Melilo di Napoli - Napoli ROMA 
25124 3restia -Via Volta. 31 Caso Europa, 369 Scala "A' int 11 -12 00173 Roma - Via inascineto, e 

TeL 0303531909 Tel. 081 7113065 -7113631 Tel. 06 723589012 lined) 
Far. 030 3534661 Far: 081 7115761 Fax: 06 7234617 
email: bresda @bwara.ittind.com ema0. napoli@lowara.ittind.com email: rav@osvara it3M.com 

CAGLIARI 
PADOVA TORINO 

091 DD Cagliari Via Dolcetto, 19 
35020 Albgnasego Via A. Volta. 56 Via Torre Pellice, 17 - 10156 Torino 
Zona Mandriola 

Tel, 070 287762 - 292192 7e1, 01 1 2979022 2979046 
Tel. 049 8801110 - 8801408 

Fax: 011 2979001 Fax: 070 280946 Fax:0A9 8801408 
email: cagliari@lowaraittind.com email: basino @IOwam.ittindcom email: tamo@lovara.iltmdAOm 

CATANIA PERUGIA VICENZA 
95027 S. Gregorio Catanà 06 100 Perugia 36061 Bassano del Grappa - VI 

Via XX Settembre, 75 Vu 5ettevalll. 133C. Tare 2 3' Pano Via Pgaletta.6 
Tel, 095 7123226. 7123987 Centro Oberiawk! Rana Settevalî Tel. 0124 56677619.. 3 linee) 
Far: 095 498902 Tel 075 5057126 - Fax: 075 5051242 Fax: 0424 566773 
email atonia @lowara,ittind,com email: pemgie @lowara.ittind.cor email: basano @lowara.itdnd.00m 

LOWARA DEUTSCHLAND Gm bH 
Biebigheimer Siraßc 12 

63762 Grdlostheim -IOT Wenqumstadtl 
Tel. 06026913.0 
rs:06026943 -210 

I: info.de@lowara,itdnd.mm 
http://voroulowara.de 

LOWARA FRANCE S.A.S. 
BP 7311 - 37073 TOURS CEDEX 2 

Tel. 102331 02 47 85 17 17 

Fax. (00331 02 47 88 17 00 

e-mail, info.lrlg Mvara ittind.COM 

http //www.lowara.(r 

LOWARA NEDERLAND B.Y. 
POST3US 54.4180 33Waardenbur9 
Tel. 0031 - 101618 65 50 60 

Fax: 0031 -101410.65 50 61 

mail: info.nl @luwara.ittind.com 
http /Awiw.lowara.nl 

LOWARA PORTUGAL. Lela 
Praceta da Castanheira. 38 

4475 -019 Barca Portugal 
Tel. 00351 22 9478550 
Fax:00351 22 9478570 
email: info. pl@lowara.itdnd.com 
http)/www.lowarapt 

LOWARA UK Ltd. Main office 
Millwey Rise Industrial Estate - 

D Axminster, Oev0n EX 13 5HU - G3 
Tel. 01297 030200 Far: 01297 630270 
emad: uksalesabwara.itdnd.cam 
http'lhw+w.lowara.co.uk 

LOWARA UK Ltd. Regional sales office 
Unit 1, 3yram Industrial Park Low Street 
Brotherton, Knottingley -West Yorkshire W F 119HS 
Tel. 01977 607267 - Fax 01977 607226 
hmail: salesuknoM@bwaraittbd.com 
ttpIAvww.lowara,couk 

LOWARA IRELAND Ltd. 
59 3roomh'ill Drive - TallagNt Industrial state 
Taldght DUBLIN 24 EIRE 

Tel. 111 4520266 - Far: (11 4 52 012 5 

email: salesid@bwara.inind,com 
http4/www.lowarale 

LOWARALOWARA S.r.l. - 36075 MOntwthio Maggiore Vicenza Italy tel. +39 04441707111 Telefae +39 044 1 492166 email: mkt @ lowara.ittind.com http: //www.Iowara.com 

LOWARA si riserva il diritto di apportare modifiche smaa obbligo di preavviso - LOWARA reserves the tight to make modifications without prior notice 
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LOWARA 

FH SERIES 
CENTRIFUGAL ELECTRIC 
PUMPS IN COMPLIANCE WITH 
EN 733 - (ex DIN 24255) 
Cast iron pump body and AISI 316L stainless 
steel, laser- technology welded impeller (1). 

Suitable for pumping hot and cold, moderately 
aggressive liquids. 

APPLICATIONS 
Water circulation and transfer in civil, industrial and 
agricultural sectors. 

Pressure boosting. 
Water supply. 

Circulation of hot and cold water in heating and 
conditioning systems. 

Industrial washing. 
Water display, fountains. 

AVAILABLE MODELS 
FHE close -coupled with special motor shaft extension. 
FHS with stub shaft and standard motor. 

FHF with flexible coupling, base and standard motor in 

compliance with EN 733 - (ex DIN 24255). 

SPECIFICATIONS 
Maximum delivery up to 500 ma /h. 
Maximum head up to 95 m. 
Wear ring in stainless steel AISI 316 up to DN80 (except 
65 -315 and 80 -315). 
Mechanical seal lubricated with the pumped liquid 
through a recirculation channel up to DN 80 (except 65- 
315 and 80 -315). 
Nominal diameter of ports up to 150 mm. 
Nominal diameter of impeller up to 315 mm. 
2 -pole single -phase motors up to 2.2 kW. 

2 and 4 -pole three -phase motors. 
50 and 60 Hz frequencies. 
Counterflanges available on request. 

IP55 protection. 
Class F insulation. 
Maximum operating pressure: 12 bar. 
Temperature of liquid from -10 °C to +85 °C for 
versions up to DN 80 (from -20 °C to +120 °C for 
versions with EPDM elastomers) from -10 °C to +120 °C 

for 65 -315, 80 -315 and for DN 100, 125, 150. 
Versions with HYDROVAR frequency 
converter (variable speed) are available on 
request. 

'11 Impeller in cast iron for some models of DN 65 and DN 

80, and DN 100, 125, 150. 

°r¡ 

4 

, á. 
K 

1'0, t. 

TABLE OF MATERIALS 
PART MATERIAL 

Pump body CAST IRON 

Impeller 32, 40, 50, 65 -125 STAINLESS STEEL (AISI 316 - DIN 1.4404) 
Impeller 65 -160, 65 -200, 
65 -250, 80, 100, 125, 150 

CAST IRON 

Adapter ALUMINIUM OR CAST IRON 

Mechanical seal* CERAMIC/CARBON/NBR up to DN 80 
CARBON/SILICON CARBIDE/EPDM 

for 65 -315, 80 -315, 100,125, 150 

0 -ring seals NBR 

Wear ring, 
Counterwear ring STAINLESS STEEL 

(only for DN32 -80 (AISI 316L - DIN 1.4404) 
except for 65 -315 and 80 -315) 
Shaft STAINLESS STEEL AISI 316 L 

for DN 32 -80 (except for 65 -315 and 80 -135) 
STAINLESS STEEL AISI 420 

for 65 -315, 80 -315, 100, 125, 150 

Support body (FHF) CAST IRON (200 - UNI ISO 185) 
Fill and drain plugs NICKEL -PLATED BRASS 

((C 

' -20 °C a 120 °C version: Ceramic / Carbon / EPDM 

IDENTIFICATION CODE 
IFHI ©4 1321 -12001 /1401 A 

Reduced impeller 

6 = 60 Hz 

Rated motor power 
(kW x10) 

Impeller nominal diameter 
(mm) 

Discharge port nominal 
diameter (mm) 

4 - 4 pole motor 

E = close-coupled version 
S = Version with rigid coupling, 

IEC normalised motor 
F = Version with flexible 

coupling, support in 

compliance with EN 733 

FH series name 

Lowara 

A. ITT In -lnctrinc 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 2 - Section 11 - OM Manual

Q-Pulse Id TMS1350 Active 29/07/2015 Page 474 of 781



LOWARA 

ELECTRICAL SPECIFICATIONS OF MOTORS 
WITH SPECIAL SHAFT EXTENSION, FHE SERIES 

SINGLE -PHASE 50 Hz 2 -POLES MOTORS 
MOTOR TYPE INPUT CAPACITOR DATA FOR 230 V 50 Hz 

CURRENT 

IEC CONSTRUCTION In (A) Cn 

kW SIZE * DESIGN 220 -240 V NF V rpm Is / In n % coup Nm Cs/Cn 

0.75 90R 814 5.02 -5.39 30 450 2875 5.1 70.6 0.91 2.49 0.71 

1.1 90R B14 7.07 -6.81 30 450 2800 3.80 73.8 0.95 3.75 0.47 
1.5 90R B14 9.32 -8.63 40 450 2780 3.45 75.5 0.97 5.15 0.47 
2.2 90 B14 13.3 -12.6 50 450 2785 3.45 76.9 0.97 7.54 0.36 

((CC 

* R = Reduced size of motor casing as compared to shaft extension and flange. 

THREE -PHASE 50 Hz 2 -POLES MOTORS 

fhe-motm-2p50_a_te 

kW 

MOTOR TYPE 

IEC 

SIZE * 

CONSTRUCTION 

DESIGN 

A 

220-240 V 

INPUT CURRENT 

In 

Y 

380-415 V 

(A) 

A 

380-415 V 

Y 

660-690 V rpm 

DATA 

Is / In 

FOR 

n % 

400 V 50 

coup 

Hz 

Cn 

Nm Cs/Cn 

0.75 90R B14 3.72 2.15 - - 2915 8.23 77.7 0.65 2.45 5.20 
1.1 90R B14 4.52 2.61 - - 2875 6.78 78.9 0.77 3.65 3.49 

1.5 90R B14 5.98 3.45 - 2875 7.04 80.1 0.78 4.98 3.83 
2.2 90R B14 8.71 5.03 - - 2860 7.32 81.1 0.78 7.34 4.12 

3 90 B14 10.8 6.22 - - 2845 6.81 80.4 0.87 101 3.00 
4 112R B14 - - 8.14 4.70 2900 7.86 83.5 0.85 13.2 2.86 

5.5 11'2 B14 - - 1.1.0 6.35 2910 7.71 84.5 0.85 18.0 2.66 
7.5 112 B14 - - 14.6 8.43 2910 7.62 87.2 0.85 24.6 3.03 

9.2 132 B14 - - 17.5 10.1 2925 8.72 86.3 0.88 30.0 3.33 
. 11 132 B14 - - 21.2 12.2 2925 8.75 88.8 0.84 35.9 3.66 

15 160 B34 - - 28.6 16.5 2940 8.56 85.3 0.89 48.7 3.10 
18.5 160 B34 - - 34.2 19.7 2945 8.80 87.3 0.90 60.0 4.06 
22 160 B34 - - 40.3 23.3 2945 8.61 89.5 0.88 71.2. 4.79 

* R = Reduced size of motor casing as compared to shaft extension and flange. 

THREE -PHASE 50 Hz 4 -POLES MOTORS 

fhe-mott-2p50 ä te 

kW 

MOTOR TYPE 

IEC 

SIZE * 

CONSTRUCTION 

DESIGN 

A 

220-240 V 

INPUT CURRENT 

In 

Y 

380-415 V 

(A) 

A 

380-415 V 

Y 

660-690 V rpm 

DATA 

Is / In 

FOR 

n % 

400 V 50 

coup 

Hz 

Cn 

Nm Cs/Cn 

0.25 71 B5 1.71 0.99 - - 1390 3.58 62.0 0.59 1.71 3.16 
0.37 71 B5 2.53 1.46 - - 1370 3.39 61.4 0.60 2.57 3.40 

0.55 90R B14 3.03 1.75 - - 1390 3.95 68.2 0.67 3.77 2.45 
0.75 90R . B5 4.04 2.33 - - 1395 4.06 70.1 0.66 5.13 2.73 

1.1 90 B5 4.35 2.51 - - 1415 4.65 78.0 0.81 7.42 2.15 
1.5 90 B5 5.85 3.38 - - 1420 4.99 79.9 0.80 10.1 2.26 

2.2 100 B5 8.28 4.78 - - 1410 5.53 81.4 0.82 14.9 2.52 

3 100 B5 11.0 6.37 - - 1425 6.03 82.5 0.82 20.1 2.53 
4 112 B5 - - 8.38 4.84 1440 5.81 84.8 0.81 26.5 2.50 

5.5 132 B14 - - 11.3 6.52 1445 5.98 85.8 0.82 36.3 2.60 

7.5 132 B14 - - 15.2 8.78 1450 6.70 88.1 0.81 49.3 3.17 

* R = Reduced size of motor casing as compared to shaft extension and flange. fhe -molt- 4p50_a_te 

Lowara 
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t LOWARA 

STANDARD MOTOR ELECTRICAL SPECIFICATIONS 
FHS - FHF SERIES 

THREE -PHASE 50 Hz 2 -POLES MOTORS 

kW 

MOTOR TYPE 

IEC 

SIZE * 

CONSTRUCTION 

DESIGN 

FHS FHF 

A 

220-240 V 

INPUT CURRENT 

In 

Y 

380-415 V 

(A) 

A 

380-415 V 

Y 

660-690 V rpm 

DATA 

Is / In 

FOR 

n % 

400 V 50 

cosy 

Hz 

Cn 

Nm Cs/Cn 

0:75 80R B5' '- 3:50 2:02 - =` 2855 '5.81 74.3 0.72 , 2.51 3.76 
0.75 80 - B3 3.72 2.15 - - 2915 8.23 77.7 0.65 2.45 5.20 
1.1 80 B5 B3 4.52 : 2.61 - - 2875 6.78 

: 
78.9 0.77 3.65 3.49 

1.5 90R B5 - 5.98 3.45 - - 2875 7.04 80.1 0.78 4.98 3.83 
1.5 90 

. 
- ß3, 5.66 , 3.27 ='' - 2875.' 6.40 76.5 0.87 4.98. . 2.71. 

2.2 90R B5 - 8.71 5.03 - - 2860 7.32 81.1 0.78 7.34 4.12 

2.2 . 90 - B3 ' $.02 4.63 . - - 2870 6.94 80.0 ' 0.86 7:32 2.85 

3 100R B5 - 10.8 6.22 - - 2845 6.81 80.4 0.87 10.1 3.00 
3' 100, - B3 : 1.016 6.10 =, =. 2895 6:53 83.6 0.85 9.89 3.34 
4 112R B5 - - - 8.14 4.70 2900 7.86 83.5 0.85 13.2 2.86 
4: 112 - B3 - 8.21 4.74 2915 7.41 82.2 0.86 13.1 2.58 

5.5 132R B5 - - - 11.0 6.35 2910 7.71 84.5 0.85 18.0 2.66 
'5.5 132 : - B3 - - 1.0.7 6.18 2905 6.53 84.4 0.88 18.1 2.39 
7.5 132R B5 - - - 14.6 8.43 2910 7.62 87.2 0.85 24.6 3.03 
7.5 ` 132 ` - B3 ! - 14.4 8.31 2915 7.37 85.8 0.88 24.6. .2.69 
11 160 B35 B3 - - 21.6 12.5 2925 6.83 82.4 0.89 35.9 2.97 
15 . 160 B35 B3 . - - 28.6 16:5 2940 _ 8.56 85.3 0.89 48.7 3.10 

18.5 160 B35 B3 - - 34.2 19.7 2945 8.80 87.3 0.90 60.0 4.06 

22. 180R . B35 . -, - - . -40:3 23.3 2945 '8.61- 89.5. 0:88 '71.2 4.79 
22 180 - B3 - - 42.0 24.2 2930 7.10 90.0 0.84 71.0 2.50 

30 . 200 . B35 B3 - - 55.0 31.8 2945 6.80" 90.5 0.87 97.0 2.40 
37 200 B35 B3 - - 67.0 38.7 2940 7.20 91.5 0.87 120 2.50 
45 225 B35 B3 - = 81.0 46:8 :'2955 6,70 . 91.3' 0.88 145 2.40 
55 250 B35 B3 - - 98.0 56.6 2960 6.70 92.1 0.88 177 2.40 

R = Reduced size of motor casing as compared to shaft extension and flange. 

THREE -PHASE 50 Hz 4 -POLES MOTORS 

fh -fhf- moti -2p50 a te 

kW 

MOTOR TYPE 

IEC 

SIZE * 

CONSTRUCTION 

DESIGN 

FHS FHF 

A 

220-240 V 

INPUT CURRENT 

In 

Y 

380-415 V 

(A) 

A 

380-415 V 

Y 

660-690 V rpm 

DATA 

Is / In 

FOR 

n % 

400 V 50 

cosy 

Hz 

Cn 

Nm Cs/Cn 

0.25 71 - B3 1.71 0.99 - - 1390 . 3.58 ' 62.0 0.59 1.71 3.16 
0.37 71 - B3 2.53 1.46 - - 1370 3.39 61.4 0.6 2.57 3.40 

0.55 ' 80 B5 B3 3.03 1.75 - - 1390 . 3.95 68.2 0.67 ' 3.77 2.45 

0.75 80 B5 B3 4.04 2.33 - - 1395 4.06 70.1 0.66 5.13 2.73 

1..1 90 B5 B3 ; 4.35 
. 

2.51 - - 1415 4.65 78.0 0.81 7.42 2.15 
1.5 90 B5 B3 5.85 3.38 - - 1420 4.99 79.9 0.8 10.1 2.26 

2.2 100 B5 B3 8.28 4.78 - -" 1410 5.53 81.4 0.82 14.9 2.52 
3 100 B5 B3 11.0 6.37 - - 1425 6.03 82.5 0.82 20.1 2.53 
4 112 B5 . B3 - - 8.38 4.84 1440 5.81 . 84.8 0.81 ' 26:5 2.50 

5.5 132 B5 B3 - - 11.3 6.52 1445 5.98 85.8 0.82 36.3 2.60 
7.5 132. B5 B3 - 15.2 8.78 1450 6.70 88.1 0.81 49.3' 3.17 
11 160 B5 - - - 22.5 13.0 1460 5.20 87.0 0.81 72.0 2.00 

15 160 B5 - = - 30.4 17.6. 1460 5.90 88.0 0.81. 96.0 2.30 
18.5 180 B5 - - - 37.1 21.4 1465 6.20 88.0 0.82 120 2.30 
22 180 B5 - .- . - 42.6 24.6 1465 6.30 89.0 0.84 143 2.40 
30 200 B5 - - - 57.3 33.1 1465 6.60 90.0 0.84 195 2.40 

R = Reduced size of motor casing as compared to shaft extension and flange. fhs-fhf-mott-4p50_a_te 

Lowara 

Jlakel ITT Indi ictrinc 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 2 - Section 11 - OM Manual

Q-Pulse Id TMS1350 Active 29/07/2015 Page 476 of 781



ef LOWARA 

FHE - FHS - FHF SERIES 
HYDRAULIC PERFORMANCE TABLE 50 Hz, 2 POLES 

PUMP TYPE POWER 

kW HP 

Vmin 0 1100 150 200 250 300 400 500 600 700 

Q 

800 

= DELIVERY 

1 1000 1200 1400 1600 1800 2000 2300 2500 3000 3600 4500 5300 6200 

m3m3/11 0 f I 6 9 12 15 18 24 30 

H = 

36 

TOTAL 

42 

HEAD 

48 

METERS 

f I 60 72 

COLUMN 

84 96 

OF 

108 

WATER 

120 138 150 180 216 270 318 372 

32-125/07* 0,75 1 16,9 15,8 14,6 13 11 8,7 

32-125/11* 1,1 1,5 21,9 20,7 19,6 18,1 16,3 14,2 9 

32-160/15* 1;5 2 27,3 25,9 24,5 22,7 20,5 17,8 11 

32-160/22* 2,2 3 34,7 33,3 32 30,2 28 25,3 18,8 

32-200/30 3>. 4- 44;2 41;5 39;8 37;7 35,2 32,2 24,6 

32-200/40 4 5,5 54,4 52 50 47,7 45 41,934,6 26 

32-250/55 5,5 7,5 79 74,7 71 67 62 55,6 37 

32-250/75 7,5 10 99 95,3 92 88 83 76 58,3 

40-125/11* 1,1 1,5 14,5 13,7 13 11,3 8,8 5,8 

40-125/15* 1,5 2 18,1 17,2 16,7 15 12,7 9,6 6 

40-125/22* 2,2 3 24,5 23,5 23 21 18,8 15,8 12,3 8,2 

40-160/30 3 4 31,5 30 29,5 27,5 24,5 21,5 17,4 

40-160/40 4 5,5 38 37 36 34 31,5 28,5 24;5 20- 

40-200/55 5,5 7,5 46,5 45 44 41,5 38,5 34,5 29,5 

40-200/75 7,5 10 57 55 54 52 49 45,5 41 36 

40-250/** 11 15 64 60 59 56 53 49 45 39 

40-250/110 11 15 72 68 67 65 61 57 52 47 

40-250/150 15 20 85 81 80 77 74 70 65 60 

50-125/22* 2,2 3 17 16 15,1 14 12,8 9,8 6,2 

50-125/30 3 4 20 19,518,8 18 16,9 14,1 10,5 

50-125/40 4 5,5 24 23,5 23 22,521,5 19 15,811,8 

50-160/55 5,5 7,5 32 31,5 30,5 29,5 28 24,5 20,5 14,8 

50-160/75 7,5 10 40 39 '38 37 36 33 29 24 

50-200/** 11 15 50,5 48 47 45 43 38,5 32,5 25,5 

50-200/110 11 15 58 55 54 53 50 46 40 33 

50-250/150 15 20 68 65 64 63 61 56 50 41 

50-250/185 18,5 25 77' 74 73 72 70 66 60 52 

50-250/220 22 30 86 84 83 81 80 75 70 61 51 

65-125/40 4 5,5 19 17,5 16 14,5 13 11. 

65-125/55 5,5 7,5 23 21,520,5 19 17,5 16 14 

65-125/75 7,5 10 27 26 25 24',5 23 22 20 18 

65-160/** 11 15 33 32 31 30 28 26 24 21,5 

65-160/110 11 15 36 35 34 33 31,5 30 28 25,5 

65-160/150 15 20 42 41,5 41 40 38,5 37 35 33 29,5 

65-200/150 15 20 45 46 45 43 41 39 365 34 

65-200/185 18,5 25 52 53 52 51 49 47 44,5 42 

65-200/220 22. 30 59 60 59 58 56 54 52 49,544,5 
65-250/200 22 30 62 62 60 58 55,5 52 48,5 44 36,5 

65-250/300 30 40 76 75 74 73 70,5 67,5 64 61 54 

65-250/370 37 50 90 88,5 87 86 84 81 78 74,5 68,5 

80-160/110 11 15 27 27,5 27 26 24,5 22,5 21 16 

80-160/150 15 20 33 33 32 31 30 28 26 22 

80-160/185 18,5 25 39 38,5 37,5 36,5 35,5 34 32,5 28,5 22 

80-200/220 22 30 48 47,5 46,5 45 43,5 41 38,5 32,5 

80-200/300 30 40 60 . 60 59 58 57 54,5 52 47 39 

80-250/370 37 50 71 71 69 67 65 61 58 49 

80-250/450 45 61 80 81 80 78 76 72,5 70 62 

80-250/550 55 75 92 94 93 91 89,5 86,5 84 77 66 

100-160/220 22 30 33,3 31,8 31 30,3 28,2 25,5 20,3 15,3 

100-160/300 30 40 43 40,8 40 39,2 37,2 34,7 29,3 23,7 16 

100-200ß00 30 40 49,5 47 45,8 44,7 41,5 37,3 29,3 20 
100-200/370 37 50 56 54,3 53,3 52,4 49,8 45,8 38 29,5 

* * / 92 - 9,2 kW - 12,5 HP FHE 

* single -phase version (FHEM) also available 

/ 110A - 11 kW - 15 HP - FHS-FHF 

Lowara 
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LOWARA 

FHE - FHS - FHF SERIES 
HYDRAULIC PERFORMANCE TABLE 50 Hz, 4 POLES 

Q = DELIVERY 

PUMP TYPE POWER 

m3/h 0 I 3 4 5 
100 

7?5 

150 

10 5 I 

200 

15 

300 400 

30 36 48 I 1600I 

100 
1840I 196 I 1108 

H = TOTAL HEAD METERS COLUMN OF WATER 

kW HP 

32=125/02A 0;25 0;33 .-'4,4 ,-4,2 3;9 3;5. :3,1 2,5 1,9. 
32-125/02 0,25 0,33 5,5 5,2 5 4,7 4,3 3,8 3,1 2,4 

32-160/02 . 0,25 0,33 " 6,5 6,1" 5,8 5,4 "4,9 4,3 3,6 2,8' 
32-160/03 0,37 0,5 8,5 8 7,7 7,3 6,9 6,3 5,7 4,9 _. 

-.32200/03-.' 0;37 
,, '9;9- 79,2- -8',--1-'-'7;4' ' 6,7' . 5,9 

32-200/05 0,55 0,75 12,5 11,9 11,3 10,7 10,1 9,3 8,4 7,5 5,4 

32-250/07 0,75 1 19,4 185 17;7'16,7 '15;5 13;8 11,7 9. 

32-250/11 1,1 1,5 22,5 21,6 20,8 19,9 18,6 17 15 12,5 

40-125/02A 0,25 0,33 4 ' 3,9 3,8 3,6 3,4 2,9 2,2 

40-125/02 0,25 0,33 5,1 4,9 4,7 4,5 4,3 3,8 3,1 

40-125/03 0,37 0,5 `6,3 6 5,8 5,6 5,4 4,9 4,2 2,3 

40-160/03 0,37 0,5 7,4 6,9 6,7 6,4 6,1 5,4 4,6 
40-160/05 0;55 0,75 9,1. .: 8,7 ' 8,5 8,2 ..7,9 7,2 6;3- `4,3 
40-200/07 0,75 1 11,6 11 10,8 10,5 10,2 9,4 8,4 

40=200/11' " 'T1'- '1;5' '141 - .13;4 13;2' 12,9 1'2;611;8 10,8 8;3` 

40-250/11 1,1 1,5 15 14 13,7 13,3 13 12,2 11,2 8,5 

40-250/15 1,5 2 1'7;5 '. `- ` -. : 16;5 16,2 15,815;5 14;6 13,5 10,8 

40-250/22 2,2 3 21 19,7 19,3 19 18,5 17,6 16,6 14 10,6 

40-125/03A 0;37 0,5 " 4;3 4,2 4,1 '3,9 3,4' 2,7 1,8 
50-125/03 0,37 0,5 5 4,8 4,6 4,4 3,9 3,3 2,4 

50-125/05 0,55 0;75 5,9. . 5,8 5,7 5,5 5,1 .4,4 3,5 

50-160/07 0,75 1 7,9 7,8 7,6 7,4 6,8 5,8 4,7 

50-160/11 . 1,1 1,5 . 9,7 9,5 9,3 '9,1 8,5 7,6 6,5 

50-200/11 1,1 1,5 12,1 11,6 11,3 10,9 9,9 8,6 7,1 

50-200/15 1,5 2 13,9 13,3 13 12,6 1.1,6 10,2 8,6 

50-250/22A 2,2 3 16,5 16,2 16 15,6 14,6 13,2 11,4 

50-250/22 2,2 3 18,6 - ' 18 17,8 17,4 16,5 15,2 13,4 

50-250/30 3 4 21 20,5 20,3 20 19 17,8 16,2 11,8 

65-125/05 0,55 0,75 , 4,6 4,1 3,8 3,4 2,5 

65-125/07 0,75 1 5,6 5,1 4,9 4,5 3,7 2,6 

65-125/11 1,1' 1,5 6,6 6,3 6,1 5,9' 5,2 4,2 

65-160/11 1,1 1,5 8 . 7,6 7,3 7 6 4,8 3,4 

65-160/15 1,5 2: 8;8 : 8,5 8,3' ' 8 ' 7,1 " 6 4,6 

65-160/22 2,2 3 10,3 10,1 9,8 9,5 8,8 7,8 6,5 5 

65-200/15 1,5 2 10 , 10:.9,6 9,1 7,9 6,4 4,6 

65-200/22 2,2 3 12,4 12,5 12,2 11,8 10,7 9,3 7,6 

65=200/30 3 4 14,4 " 14,5 14,3 13,g 12,7 11,3 9,6 7;5 

65-250/30 3 4 15,4 15 14,6 13,9 12 9,7 6,7 

' 65-250/40 4 5,5 19 18;8 18;3 17;8 1'5,7 14,4 11,7 

65-250/50 5,5 7,5 22,3 21,7 21,3 20,9 19,5 17,7 15,1 12 

65-315/75 7,5 10 30,8 30 29,8 28,8 27,6 25,8 23,3 19,7 

65-315/110 11 15 36,2 35,7 35,5 34,7 33,5 31,8 29,8 31,8 23 

((C 
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e LOWARA 

FHE - FHS - FHF SERIES 
HYDRAULIC PERFORMANCE TABLE SO Hz, 4 POLES 

PUMP TYPE POWER 

kW HP 

Vmin 01 600 

I 1600 I 1720I 1960 1108 

80012132 200 

Q = 

500 2150 

DELIVERY 

20 0 

0 

10000 

m%h 0 36 48 I 

H = TOTAL HEAD METERS 

17 40 

COLUMN 

204 z3a0 

OF WATER 

1020 I 2640 I 3 1 360 60 

1680017808 

408 6 534 

80-160/15 . 1,5 2 7,2 :7,4 7 6,4 5,5: 3,5 '2,3 
80-160/22 2,2 3 8,5 8,8 8,5 8 7,4 5,7 4,5 

80-200/30 3 4 11,2 11,310,810;1 9,2 6,6 5 

80-200/40 4 5,5 13,8 14,3 14 13,3 12,4 10 8,5 
'80=250/40- --4- 5,5 ` _ 16,5 '16;4 I5;8 14,8 13;2 , 9 -6,3° 

11,1 80-250/55 5,5 7,5 19,8 19,9 19,3 18,4 17,2 13,5 

80-250/75 .7,5 10 23,6 24,8 23,3 22,5 21,3 18,1 16 11,3 
80-315/110 11 15 31,5 30,7 30 29 26,3 24,7 19,8 14,2 

80-315/150 15 20 38,3 37,8 37,2 36,4 33,8 32,2 27,8 23,8 16,3 

100-160/30 3 4 9 8,2 7,5 7,1 5,8 4,9 
100-200/40 . 4 5,5 12,4 11,5 10,4 9,8 7,8 6,2 
100-200/55 5,5 7,5 15 14,3 13,5 13 11,3 10 7,7 

100-250/75 7,5 10 21 20 18,8 18 15;7 13,8 10 

100-250/110 11 15 27 26,2 25,3 24,5 22,5 20,7 17,8 13 

'100-315/150- '15. _20.- " 31;2` ` 30;2 '29: 28,2 26 24;3 21';2 16,2 
100-315/185 18,5 25 34,8 34 33 32,3 30,5 29 26,2 21,7 16 

100-315/220 22 30 38,8 37,8 37 36,3 34,6 33,3 30,8 26,8 21,5 15,3 
125-200/55 5,5 7,5 11 8,8 8,2 7,5 6,3 5,2 3,7 

125-200/75 7,5 10 15 12,8 12,3 11,6 10,3 9 7;3 
125-250/110 11 15 19,4 18 17,3 16 14,2 12,2 9,7 5,4 
125-250/150 15 20 ' 23,4 22,4 22 21 19,3 17,3 15 .10,8 

125-250/185 18,5 25 26 25,2 24,8 24,2 22,8 21,3 19,2 15,3 11 

125-31,5/220' 22 30 30,6 29,3 28,8 27,8 26,3 24,3 21,8 17,2 11 

125-315/300 30 40 36,3 35,5 35 34,3 32,8 31,3 29,2 25 19,3 12,5 

150-250/150 , 15 .20' 18,3 . 17,3 16,7 16 15 13,3 11,6 9,5 6,6 
150-250/185 18,5 25 21,5 20,7 20 19,5 18,7 17,2 15,3 13,3 10,4 6,5 
150-250/220 22 30 ' 24 23,3 22,7 22,2 21,4 20 18,3 16,4 13;5 9,8 
150-250/300 30 40 25,5 24,8 24,4 23,8 23 21,7 20,3 18,3 15,4 11,7 

150-315/300 30 40 30,4 29,5 28:8 28,3 27,4 25,8 28,8 21,4 18' 14 8,5 
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((C LOWARA 

FH 32 SERIES 
OPERATING CHARACTERISTICS at 2900 rpm 50 Hz, 2 POLES 

100 
H 
m 

90 

80 

70 

60 

50 

40 

30 

20 

10 

o 
8 

kw 

6 

4 

2 

o 

0 Imp.gpm 20 
1 1 1 1 1 1 

0 US gpm 20 
1 l 

40 60 80 100 
1 1 1 1 1 1 1 1 1 1 1 1 

40 60 80 100 
J I l l 1 J 1 I' l l 

120 
1 J I 

' H 
- ft 

z 300 ` 

- 250 

ter 

r 

-200 

32-250/75 
150 . 

32-200/40- 

32-200/30- 

100 

32-160/221_ 
50 

32-160 15 

32-1I25f 11 

3'-1125/0 
1 7 

32- 250/75* 

51 

ME mm 32-200 40 

11111 
32-200/30 

, 

o 5 

32-160/22-- 

32-160/15 

32-125/11 

32- 125/07 

L1_1 
10 15 20 25 0 mN/h 30 

r 

o 
II I 1 1 II 1 1 1 1 - 1 7 1 1 1 1 1 1 

100 200 

0 

300 400 Q I/sin 500 

* 2FHE Version 

Please verify with the price list the availability of model type FHE- FHS -FHF 

These performances are valid for liquids with density p = t.0 kg/dm' and kinematic viscosity y = 1 mmysec. 
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((e' LOWARA 

FH 40 SERIES 
OPERATING CHARACTERISTICS at 2900 rpm 50 Hz, 2 POLES 

0 Imp.gpm 50 100 150 200 

0 US gpm 50 
90 ' L 
H 

80 

100 
1 r 

150 200 250 

70 

50 

40 

30 

1110/ 

H 
ft 

-250 

r 200 

r 

40-250/150- 

4=4 

20 

10 

0 
15 

kW 

10 

40-250/110--r 

40-250/ ---r 

40-200/75 --- 
1111111101110 

'''=MINE MN 

150 

r 100 

40 -200 55 
-'411=1111111M 

0111111 
40-160 
11 

40-160 

4 

30 

:21== 

%- 50 

40-125 22 
4j-1125/11 011 I5/I15I 

40-250/150, 

I I 

4/110 

40-250/ es 

40- 200/75 

40- 200/55 

40- 160/40 

40- 160/30 

11 40-125/22 
15 

40-125/11 
1 

I 

0 t-' f 

0 10 20 30 40 50 Q ms/h 60 
1 T r r i r i. t r i 1 

0 200 400 600 800 Q 1/min 1000 

0 

** /92 - 9,2 - 12,5HP for version FHE - /110A - 11 kW - 1 5HP for version FHS -FHF 

Please verify with the price list the availability of model type FHE -FHS -FHF 

These performances are valid for liquids with density p = 1.0 kg/dm' and kinematic viscosity y = 1 mm= /sec. 
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IMEIswimminWouiiiiMi`MEIM \MBWCMi iINEININIMIINEOwai=nINEENEMNI1 -/W-N=_1M1.11 iiiiiiisstiAlliiii`EW 
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50 -200 110 
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=11111101111MMO.!NEI iiNIIIiiCiiiiiWONNEii, iiiiiiiiii111-`ii- i MMMMM i EN ININENINEIMMIENIMMEEIMEMMIMEW:_ MEN IMIIIIMEMIIIIIINEMINEMINNINEMINEN 50-125 22 

IIIEME1111=1=11111111EMEMIMENMENM=11=1111111===1 
EMENNEMINIMINNEMINMENEMEMEMINEINEMENININIMMENM 
INENINIMMENIMINEMEINENNEINIMENNIIIMIEM INIII_______ __11111E_ EM___ EMINIIIIIIMEMMENIMINEMENEMEN=IMMI=INN!! NMI= MMEMMEMMEMEMMEMIMINMIIIIIN!..;1411EMENIMMIE 1=MEMMIIIMEIMMIIMMEMIM 50-250/185 -------------- 
--------= mom iii_1111111! EMIR MIIMGMUM! :ism. MUNI MN.__ --- 011= low ENE MMI MN MI= ri MI 

50 -160 55 
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((C LOWARA 

FH 65 SERIES 
OPERATING CHARACTERISTICS at 2900 rpm 50 Hz, 2 POLES 

100 
H 
m 

90 

80 

70 

60 

50 

40 

30 

20 

10 

o 
40 

kW 

30 

20 

10 

0 Imp.gpm 100 
I i r 

200 300 400 500 
r 

0 US gpm 100 
r 

200 300 
1 

400 500 600 
I I I I J 

700 

IllIllIflhlniiì _ 1 65-250/370 ........_!_ li. 
i111111111iii:;--;----- _-_-- 

mil III MN = MEN.Z.- \\111 = III = ¡ 65-250/300 _ ,\ ; ioMN===1o_1==m5M71M m 150 17.1.:='1111111111111'011111'11.1111'0Q, 65-200/220= MMImm=911OM 65-250 220 
EmmIMIIIIIIIIIIMIIMIMMINIMM=MMIIMIN111`7.72 1m.;:541 65-200/ 18 .411111111111111M 
Miwommummummrimi 0111111111MMIIIMMMM-1- MN limn millIMMIIIIIm 65-200/150 = NMMi1=MN=Eom_"_TM 

" 
N7MM__== m.- M 100 MNMIfsIIMMAIIMM M1'' M'M= 65-160 150= mmnommmmo._ _ 

11111111111111111111=11111111=117: 2!_mMIMIIMI MMMM mMM == = -----.m= 65-160/110 = =M-== 65-160/1 10A* = =MM=MM=I 1M=M11MMIM o-'N =NM 65-125/75NIEI=M 50 
MEMEMMEMMEMMEMM "1 65-125/55 MM""Ml 11111==============owi 

65-125/40 

H 
ft 

300 

250 . 

200 

65- 5Q/ 7Q - 

65- 5./300 

0 r 

0 20 40 60 80 

.. 65-250/220 
65-2Ó0%22,0_ 
652200/185- 

65-200 150 -.- 65-160/150 
65-16d/1'10i 
65-160/110A- 

65-125/75 
65-125/55 

65-125/40 

100 120 140 Q m1/h 

0 
I I T 1 1 I I 1 I I I I I I 1 1 I 1 I I 1 1 I 

500 1000 1500 2000 01/min 2500 

0 

* /92 - 9,2 kW - 12,5 HP for version FHE -/110A - 11 kW - 15 HP for version FHS -FHF 

Please verify with the price list the availability of model type FHE -FHS -FHF 

These performances are valid for liquids with density p = 1.0 kg/dm' and kinematic viscosity y = 1 mm' /sec. 
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((C LOWARA 

FH 100 SERIES 
OPERATING CHARACTERISTICS at 2900 rpm 50 Hz, 2 POLES 
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((C LOWARA 

FH4 32 SERIES 
OPERATING CHARACTERISTICS at 1450 rpm 50 Hz, 4 POLES 
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Please verify with the price list the availability of model type FHE- FHS -FHF 

These performances are valid for liquids with density p = 1.0 kg/dm' and kinematic viscosity y = 1 mm' /sec. 
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ACC LOWARA 

FH4 40 SERIES 
OPERATING CHARACTERISTICS at 1450 rpm 50 Hz, 4 POLES 
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Please verify with the price list the availability of model type FHE- FHS -FHF 

These performances are valid for liquids with density p = 1.0 kg/dm' and kinematic viscosity y = 1 mm' /sec. 
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t LOWARA 

FH4 80 SERIES 
OPERATING CHARACTERISTICS at 1450 rpm 50 Hz, 4 POLES 
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Please verify with the price list the availability of model type FHE- FHS -FHF 

These performances are valid for liquids with density p = 1.0 kg/dm' and kinematic viscosity y = 1 mm' /sec. 
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FH4 80 - 315 SERIES 
OPERATING CHARACTERISTICS at 1450 rpm 50 Hz, 4 POLES 
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((C LowaRa 

FH4 125 SERIES 
OPERATING CHARACTERISTICS at 1450 rpm 50 Hz, 4 POLES 
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LOWARA 

DIMENSIONS AND WEIGHTS, FHE 2 POLES SERIES 

h2 

h1 

4J L 
CLEARANCE FOR DISASSEMBLY 

FHE WITH SUPPORT FOOT ON PUMP 

MOTORS UP TO 11 kW 

G3/8 FILL 

101 

CLEARANCE FOR DISASSEMBLY 

FHE WITH SUPPORT UNDER MOTOR 

15 TO 22 kW MOTORS 

FLANGES 

DN D M G 

HOLES MAX. 

N' 0 THICKNESS 

32 140 100 78' 4' 18 '. '18 

40 150 110 88 4 18 18 

50 165 125 102 4 18 20' 

65 185 145 122 4 18 20 

FLANGES 
HOLES MAX. 

DN D M G 

N^ 0 THICKNESS 

80 200 160 138 8 18 22 

100 220 180 158 8 18 22 

((C 

PUMP TYPE 

DNM DNA 

PUMP 

a h2 w x b c c1 h1 

SUPPORT 

m m1 n n1 s s1 

B H 

max. 
L k WEIGHT 

kg 

FHE32-125/07 32 50 80 140 235 129' 50 12 .-. - 112 '100 70 190 .140.. 14 - 233 252 443 86 27 
FHE32-125/11 32 50 80 140 235 129 50 12 - 112 100 70 190 140 14 - 233 252 443 86 28 

FHE 32-160/15 '32 50 80 160 235 '129 50 12 - 132 100' 70 240 190 14 - 235 292 443 86 '31 
FHE 32-160/22 32 50 80 160 235 129 50 12 - 132 100 70 240 190 14 - 235 292 443 86 34 
FHE 32-200/30 32 50 80 180 283 121 50 12 - 160- ' 100 70 240 190 14 - 285 340 461 86 43 
FHE32-200/40 32 50 80 180 290 133 50 12 - 160 100 70 240 190 14 - 285 340 487 86 49 
FHE 40-125/111 40 65 80 140 235 129 50 12 - 112 100 70 210 160 14 - 233 252 443 88 30 
FHE40-125/15 40 65 80 140 235 129 50 12 - 112 100 70 210 160 14 - 233 252 443 88 31 

FHE 40-125/22 40 ' 65 80 140 235 ' 129 50 ' 12 - - 1'12- 100 . '70 210 160 14 - 233 252 443 ' 88 33 
FHE40-160/30 40 65 80 160 283 121 50 12 - 132 100 70 240 190 14 - 250 292 461 88 36 

FHE 40-160/40 40 65 80 160 290 133 50 12 - 132' 100 70 ,240 190 14' - 250 292 487 88 42 
FHE40-200/55 40 65 100 180 311 150 50 12 - 160 100 70 265 212 14 - 285 340 553 88 59 

FHE 40-200/75 , 40 65 100 ' 180 311. 150 . 50 ' 12. - 160 100 70 265 212 14 - 285 340 553 88 64 
FHE 40-250/92 40 65 100 225 278 191 65 14 - 180 125 95 320 250 14 - 335 405 604 107 91 

FHE 40-250/110 40 ' 65 100 225 278 '191 65 - ` 14 - 180 125 95 ' 320 250 14 - 335 405 604, 107 99 
FHE 40-250/150 40 65 100 225 208 232 50 22 20 180 260 210 318 254 13 23 335 412 688 107 123 

FHE 50-125/22 : 50 65 100. 160 .235 129 50. 12 .- 132 100 70 240 190 14 - 255 292 463 92 37 
FHE 50-125/30 50 65 100 160 285 121 50 12 - 132 100 70 240 190 14 - 255 292 481 92 39 

FHE 50-125/40 50 65 100' ' 160 ; 292 133 ' 50 "12 - ' 132 '100 70 240" 190 14 . - 255 292 507' 92 - 45 
FHE 50-160/55 50 65 100 180 313 150 50 12 - 160 100 70 265 212 14 - 285 340 553 92 68 

FHE 50-160/75 ' 50 65 100 .180 313 150 50- 12 ;:-` 160' 100 ', 70 265 212 14 - 285 340 553 92 72' 

FHE 50-200/92 50 65 100 200 280 191 50 12 - 160 100 70 265 212 14 - 305 360 604 92 81 

FHE 50-200/110 50 65 ' 100- 200 280 191 '- 50 ' 12 -- 160 100, 70 265- 212 14 - 305 360 604 92 86 ' 

FHE 50-250/150 50 65 100 225 208 232 50 22 20 180 260 210 318 254 13 23 340 412 688 107 123 

FHE 50-250/185 50 65 100 225 208 232 50 22 -20 -180 304 254 318 254 13 23 340 412 732 107 135 
FHE 50-250/220 50 65 100 225 208 232 50 22 20 180 304 254 318 254 13 23 340 412 732 107 149 

FHE 65-125/40 65 80 100 180 292 133 65 14 - 160 ' 125 95 280 - 212 ' 14 - 285 340 507 105 64 
FHE 65-125/55 65 80 100 180 313 150 65 14 - 160 125 95 280 212 14 - 285 340 553 105 72 

FHE 65-125/75 65 80 100 180 313 150 65 14 - 160 125 95 280 212 ' 14 - 285 340 553 105 76 
FHE 65-160/92 65 80 100 200 278 191 65 14 - 160 125 95 280 212 14 - 331 360 604 112 95 

FHE 65-160/110 65 80 100 200 278 191 65 14 - 160 125 95 280' 212 14 - 331' 360 604 112 103 
FHE 65-160/150 65 80 100 200 208 232 50 22 - 160 260 210 318 254 13 23 331 392 688 112 127 

FHE 65-200/150 65 80 100 225 208 232 50 22 20 180 260 210 318 ' 254 13 23 335 412 688 112 127 
FHE 65-200/185 65 80 100 225 208 232 50 22 20 180 304 254 318 254 13 23 335 412 732 112 139 

FHE 65-200/220 65 80 100 225 208 232 50 . 22 20 180 304 254 318 254 ' 13 23 335 412 732 112 ' 153 

FHE 65-250/220 65 80 100 250 208 232 50 22 40 200 304 254 318 254 13 23 332 450 732 112 159 

FHE 80-160/110 80 100 125 225 278 191 65 14 - 180 125 95 320 250 14 - 332 405 629 129 109 
FHE 80-160/150 80 100 125 225 208 232 50 22 20 180 260 210 318 254 13 23 332 412 713 129 133 

FHE 80-160/185 80 100 125 225 208 232 50 22 20 180 304 254 318 ' 254 13 23 332 412 757 129 145 
FHE80-200/220 80 100 125 250 208 232 50 22 20 180 304 254 318 254 13 23 332 430 757 129 159 
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((1' LOWARA 

DIMENSIONS AND WEIGHTS, 2FHE 2 POLES SERIES 

PUMP TYPE WEIGHT 

kg 

2FHE 32- 250/55 71 

2FHE 32- 250/75 75 
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LOWARA 

DIMENSIONS AND WEIGHTS, FHE4 4 POLES SERIES 

L 

FLANGES 

CLEARANCE FOR DISASSEMBLY 

DN D M G 
HOLES MAX. 

N' 0 THICKNESS 

32 140 100 78 4'. 18 18 , 

40 150 110 88 4 18 18 

0 165 126 102 4 t8 20s: 

65 185 145 122 4 18 20 

FLANGES 
HOLES MAX. 

DN D M G 

N" 0 THICKNESS 

80 200 160 138 8 " 18 " 22 

100 220 180 158 8 18 22 

((C 

PUMPTYPE 

DNM DNA 

PUMP 

a h2 w x b c h1 

SUPPORT 

m m1 n n1 s 

B H 

max. 

L k WEIGHT 

kg 

FHE432-125/02A -' 32 50 80- 140 215 121 50 12 112 100 70 '190 140 14 233 252 411 92 25 . 

FHE4 32-125/02 32 50 80 140 215 121 50 12 112 100 70 190 140 14 233 252 411 92 25 

FHE432-160/02 32 50 '80 160 215 121. 50 12 132 "100 70 240 190 14' 235 292 411 92 26 
FHE4 32-160/03 32 50 80 160 215 121 50 12 132 100 70 240 190 14 235 292 411 92 26 

1HE4 32-200/03 t 32 50 80 180 ' 215' 121 50: 12 160 100' 70 ' 240 190 14 285. 340 411. ' 92 35 

FHE4 32-200/05 32 50 80 180 235 129 50 12 160 100 70 240 190 14 285 340 443 92 37 

FHE440-125/02A 40 65 80 .140 215 121 50 12 .112 100 70 210 160 14 233 252 411 94 25 

FHE4 40-125/02 40 65 80 140 215 121 50 12 112 100 70 210 160 14 233 252 411 94 25 

.FHE4'40-125/03 .40 
.65 

'! .80. 140 215- '-121: ...50 1Q ' 112 100 '70 210 160 14 233 252 411 94 . 25 

FHE4 40-160/03 40 65 80 160 215 121 50 12 132 100 70 240 190 14 250 292 411 94 27 

FHE4 40-160/05 40 ' 65 80 160 '235 129 50 12 132 100- 70 240 190 14 250 292 443 94 29. 

FHE4 40-200/07 40 65 100 180 235 129 50 12 160 100 70 265 212 14 285 340 463 94 38 

FHE4 40-200/11 40 65 100 180 283 121 ' 50 12 160 100' 70 265 212 14 285 340 ' 481 94 42 

FHE4 40-250/11 40 65 100 225 283 121 65 14 180 125 95 320 250 14 335 405 481 113 52 

FHE4 40-250/15 40 65 100 225 283 121 65 14 '180 125 95' 320 250 14 335 ' 405 '481 113 55 

FHE4 40-250/22 40 65 100 225 290 133 65 14 180 125 95 320 250 14 335 405 507 113 59 

F1-1E4 50-125/03A 50 65 100 160 217 : 121 50 12 132 100' 70 240 190 14 255 292 433 98 29 

FHE4 50-125/03 50 65 100 160 217 121 50 12 132 100 70 240 190 14 255 292 433 98 29 

FHE4 50-125/05 ' 50 65 .100 160 237 129 50 12 132 100 70 240 190 14 255 292 465 98 32 

FHE4 50-160/07 50 65 100 180 237 129 50 12 160 100 70 265 212 14 285 340 465 98 41 

FHE4 50-160/11 , 50 65 '100 180 285 121 i 50 12 160 100 70 - 265 212 14 285 340 , 483 98 45 

FHE4 50-200/11 50 65 100 200 285 121 50 12 160 100 70 265 212 14 305 360 483 98 44 

FHE4 50-200/15 SO 65 100 200 '285 121 [. 50 12 '160 100' 70 265 212 ' 14 '. 305 360 
' 
483 ' 98 47 

FHE4 50-250/22A 50 65 100 225 290 133 65 14 180 125 95 320 250 14 340 405 507 113 59 

FHE4 50-25oR2 50 65 100 225 290 133 65 '14 180 125 95 320 250 14 340 405 507 113 59 

FHE4 50-250/30 50 65 100 225 290 133 65 14 180 125 95 320 250 14 340 405 507 113 62 

FHE4 65-125/05, 
- 

65 , 80 - = 100 180! 237 129 65 14.- 160 125 95 280 212 14 ' 285 -340 465 108 45. 

FHE4 65-125/07 65 80 100 180 237 129 65 14 160 125 95 280 212 14 285 340 465 108 45 

FHE4 65-125/11 65 80 100 180 265 121 65 14 160 125 95 280 212 14 285 340 483 108 49 

FHE4 65-160/11 65 80 100 200 283 121 65 14 160 125 95 280 212 14 331 360 481 117 56 

FHE4 65-160/15 65 80'''100 200. 283 ' 121 
' 65 14 160 125 95 212 . 14 331 360 1481 117 59 

FHE4 65-160/22 65 80 100 200 290 133 65 14 160 125 95 280 212 14 331 360 507 117 63 

FHE465-200/15 - 65 80 100 225 283 121 65 14 180 125 95 320 250 14 335. 405 481 117 ` 59 

FHE4 65-200/22 65 80 100 225 290 133 65 14 180 125 95 320 250 14 335 405 507 117 63 

FHE4 65-200/30 65 ' 80 100 225 290 . 133 65 14 ' 180 125 95 '320 250 14 335 405` 507 117 65 , 

FHE4 65-250/30 65 80 100 250 290 133 80 16 200 160 120 360 280 18 360 450 507 125 75 

FHE465-250/40 65. 80 100 250 311 151 80 16 200 160 120 360 280 18 360 450 530 ' 125 105 

FHE4 65-250/55 65 80 100 250 259 191 80 16 200 160 120 360 280 18 360 450 566 125 111 

FHE4 80-160/15 80 100 125 225 ' 283 121 65 14 180 125 95 ' 320 250 14 332 405 506 132 64 

FHE4 80-160/22 80 100 125 225 290 133 65 14 180 125 95 320 250 14 332 405 532 132 69 

FHE4 80-2O0ß0 80 100 125 250 290 133 65 14 180 125 95 345 280 14 345 430 532 132 80 

FHE4 80-200/40 80 100 125 250 311 151 65 14 180 125 95 345 280 14 345 430 555 132 103 

FHE4 80-250/40 80 100 125 280 311 151 80 16 200 160 120 400 315 18 400 480 555 132 100 

FHE4 80-250/55 80 100 125 280 259 191 80 16 200 160 120 400 315 18 400 480 591 132 106 

FHE480-250/75 .80 . 100 125 ,280, 278 191 80 16 200 160 120 .400' 315 18 400 480 629 . 132 116 
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LOWARA 

DIMENSIONS AND WEIGHTS, 2FHE4 4 POLES SERIES 

PUMP TYPE WEIGHT 
kg 

2FHE4 32- 250/07 47 
2FHE4 32- 250/11 49 

((C 
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LOWARA 

DIMENSIONS AND WEIGHTS, FHS 2 POLES SERIES 

DNA 
L- 

kJ 

b I CLEARANCE FOR DISASSEMBLY 

n n i 
1 FHS WITH SUPPORT FOOT ON PUMP 

I I s MOTORS UP TO 7,5 kW 

i_ 
DNA 

1- 

I m_J 

r 

- 7 I r-DNN 

,03/8 FILL 

SPAZIO PER LO SMONTAGGIO 

G3/8 DRAIN\ 

FHS WITH SUPPORT UNDER MOTOR 
11 TO 55 kW MOTORS 

FLANGES 

DN D M G 
HOLES MAX. 

N^ 0 THICKNESS 

32 140 100 '78' 

40 150 110 88 4 18 18 

50 165 125 102 4 18 20 

65 185 145 122 4 18 20 

FLANGES 
HOLES MAX. 

DN D M G 
No 0 THICKNESS 

80° 200 160 138 " 8- -18 ' 22 

100 220 180 158 8 18 22 

((CC 

PUMP TYPE 

DNM DNA a 

PUMP 

f h2 w x b c c1 ht 

SUPPORT 

m m1 n n1 s s1 

8 H 

max. 
L k WEIGHT 

kg 

FHS 32-125/07 32 50 , 80 ' 155 140 :265 121'' 50 12 .,, -. 112 '100" 70 190 140 14,A - 233 - 252 461 '86 . 32 

FHS32-125/11 32 50 80 155 140 290 129 50 12 - 112 100 70 190 140 14 - 233 252 498 86 34 

FHS 32-160/15 '. 32 ' '50- , 80 155 " 160 290 129 ' 50 12 - 132 . 100 70 ' 240 190 , '14 - ' 235 292 '' 498 86 35 

FHS32-160/22 32 50 80 155 160 290 129 50 12 - 132 100 70 240 190 14 - 235 292 498 86 37 

FHS 32-200/30 32 ' I 50' 80 165 '480 355 '121 "'. 50'. '12' '- 160 100' 70 240 190 14 _ 285 340 548 86 .,51 
FHS32-200/40 32 50 80 165 180 355 133 50 12 - 160 100 70 240 190 14 - 285 340 552 86 62 

FHS 40-125/11. 40 'r 65 80 155 140 290. 129' - 50'' 2 - 112 . 100 70 210 160 14 - 233 252 ' 498 .._ 88 34 

FHS40-125/15 40 65 80 155 140 290 129 50 12 - 112 100 70 210 160 14 - 233 252 498 88 36 

FHS 40-125/22 ' 40 65 - 80 155 140 " ". 290' 129 50 . ' 12' - ' 112 100' 70 ': 210 160 . 14 - 233 252 498 ' 88" 39 , 

FHS40-160/30 40 65 80 165 160 355 121 50 12 - 132 100 70 240 190 14 - 250 292 548 88 44 

FHS 40-160/40 40 65. ' 80 165 ' 160 355 133 t 50 12 .132 100 70 ' 240 190 ' ! 14 - 250 292 ' 552 88 ' 45 ' 

FHS40-200/55 40 65 100 192 180 424 150 50 12 - 160 100 70 265 212 14 - 300 340 666 88 73 

FHS-40-200/75 ' 40'' 65. 100 '-.192 180 424-'150 '' 50 , _12 - 160 ' 100 70 265 212 ' 14 - 300 340 '.666 88 77, 
FHS40-250/110A 40 65 100 222 225 330 232 50 22 20 180 260 210 318 254 13 23 350 412 801 107 119 

FHS 40-250/110 40 65 100 222 225 330 "232 -50 . 
22 ` 20 180- 260 ' 210 318 254 `'13. 23 350' 412 801 107 119 

FHS 40-250/150 40 65 100 222 225 330 232 50 22 20 180 260 210 318 254 13 23 350 412 801 107 133 

-FHS 50-12522 50 65 100 '157 160 . 292 129 ' 50 - 12.' - 132 100' 70 240, 190 14 - 255 292 520 '92 ". 43 

FHS50-125/30 50 65 100 167 160 357 121 50 12 - 132 100 70 240 190 14 - 255 292 570 92 48 

FHS 50-125/40 " 50 65 100 167 160 357 133`': 50 12 - 132 '100 70 240 190 14 - 255- 292 ' 574 92 56 . 

FHS 50-160/55 50 65 100 194 180 426 150 50 12 - 160 100 70 265 212 14 - 300 340 668 92 76 

FHS 90-160/75' 50 65 100° 194' ` 180 426 150 -50. -12' .- "' 160 100' 70. : 265 212 14> - 300 ' 340 668 92. 80 
FHS50-200/110A 50 65 100 224 200 332 232 50 22 - 160 260 210 318 254 13 23 350 392 812 92 111 

FHS 50-200/110 50 65 100 224 -200 332 232 '' '50 `.22 ' - 160 '260 210 318 254 : 13 23= " 350 392 812 92 111 

FHS50-250/150 50 65 100 222 225 330 232 50 22 20 180 260 210 318 254 13 23 350 412 810 107 133 

FHS 50-250/185 50 65 100 222 225 330 232 50 _12-' 20 180 304 254 '. 318 254 13.' 23' :350. 412' 854 '107 145 

FHS 50-250/220 50 65 100 222 225 330 232 50 22 20 180 304 254 318 254 13 23 350 412 854 107 159 

FHS 65-125/40 65 80 100 167 180 357 133 '. - 65 14 - . 160 125 " 95 ' 280 212 14, ' - 285 ' 340 ', 574 105 , 70: 

FHS 65-125/55 65 80 100 194 180 426 150 65 14 - 160 125 95 280 212 14 - 300 340 668 105 80 

FHS 65-125/75 65 80 100 194 '180 -426 150 65 '14 _ 160 125 95 ' 280 212 14 - 300 ' 340 , 668 105 .84 
FHS 65-160/110A 65 80 100 222 200 330 232 50 22 20 180 260 210 318 254 13 23 350 412 810 112 123 

FHS 65-160/110 ,, 65 80` 100 222 200 330 232 ' 50, 22'.' 20 180 260 210 318. " 254 ' 13 .> 23 350 412 810 112 123 

FHS 65-160/150 65 80 100 222 200 330 232 50 22 20 180 260 210 318 254 13 23 350 412 810 112 137 

FHS 65-200/150'. 65 80 100 '222 225 - 330 232 . 50, `22 ,. 20 180 . 260 210 ' 318 254 13 23 350 412 810 112 '137 ' 

FHS65-200/185 65 80 100 222 225 330 232 50 22 20 180 304 254 318 254 13 23 350 412 854 112 149 

FHS 65-200220 65 ' 80 100 222' '225" 330, 232 50 22 ' 20 180 '304 254 ' 318 254 13 23 350 . 412 854 112 °'163 ' 
FHS65-250/220 65 80 100 222 250 330 232 50 22 40 200 304 254 318 254 13 23 350 450 854 112 157 

FH565-250/300 65 80 100 228 ' 250 361: 257 60 '24, `- 200 345 '305 360 318 ' 18 18 400 457 941 112 200' 
FHS 65-250/370 65 80 100 228 250 361 257 60 24 - 200 345 305 360 318 18 18 400 457 941 112 218 

FHS 80-160/110 80 100 125 222 225 ' 330' 232 - 50 22 20 . 180 260 210 ' 318' 254 13 ' 23 350 412 835 129 124 

FHS 80-160/150 80 100 125 222 225 330 232 50 22 20 180 260 210 318 254 13 23 350 412 835 129 138 

FHS 80-160/185 80 100 125 222- 225 330` 232 50 22 20 180 304 254 318 254 ' 13 23 350 412 879 129 , 156' 
FHS 80-200/220 80 100 125 222 250 330 232 50 22 20 180 304 254 318 254 13 23 350 430 879 129 163 

FHS 80-200ß00 80 100 125 228 250 361 ' 257 60 24 '- 200 . 345 305 360 318 18 ' 18 400 '457 966 129 199 

FHS 80-250/370 80 100 125 228 280 361 257 60 24 - 200 345 305 360 318 18 18 400 480 966 129 213 

FHS 80-250/450 80 100 125 228 280 377 280 76 28 - 225 '-360 '311" 405 356 18 18 450 505 1043 129 278 

FHS 80-250/550 80 100 125 258 280 426 280 90 28 - 250 406 349 465 406 22 22 550 530 1073 129 311 
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(CSC LOWARA 

DIMENSIONS AND WEIGHTS, FHS4 4 POLES SERIES 

DNA 

i- 

n n1 

CLEARANCE FOR DISASSEMBLY 

G3/8 FILL 

D 

-G 

DN 0 M G 
HOLES MAX. 

N" 0 THICKNESS 

32 140 100 78 4 18 18 

40 150 110 88 4 18 18 

50 165 125 102 4 18 20 

65 185 145 122 4 18 20 

FLANGES 

DN D M G 

HOLES MAX. 

N> 0 THICKNESS 

80 200 160 138 8 18 22 

100 220 180 158 8 18 22 

-DN 

M 

PUMP TYPE 

DNM DNA 

PUMP 

a f h2 w z b c h1 

SUPPORT 

m m1 n nt s 

B H 

MU. 
L k WEIGHT 

kg 

FHS4 40-200/07 40 65 100 155 180 290 129 50: 12 1'60- 100 70 265 212 14 285 340 518 94 '43 ' 

FHS4 40-200/11 40 65 100 155 180 338 121 50 12 160 100 70 265 212 14 285 340 536 94 47 
FHS4 40-250/11 40 65 100 155 225 338 121 65 14 180 125 95 320 250 '14 335 405 536 113 57 
FHS4 40-250/15 40 65 100 155 225 338 121 65 14 180 125 95 320 250 14 335 405 536 113 60 
FHS4 40-250/22 40 65 100 165 225 355 133 65 14 180 125 95 '320 250 14 335 405 572 113 65 
FHS4 50-160/07 50 65 100 157 180 292 129 50 12 160 100 70 265 212 14 285 340 520 98 46 
FHS4 50-160/11 50 65 100 157 180 340 121 50 12 160 100 70 265 212 14 285 340 536 98 50 
FHS4 50-200/11 50 65 100 157 200 340 121 50 12 160 100 70 265 212 14 305 360 536 98 49 
FHS4 50-200/15 50 65 100 157 200 340 121 50 ' 12 , 160 100 70 265 212 14 305 360 536 98 ' 52 
FHS4 50-250/22A 50 65 100 165 225 355 133 65 14 180 125 95 320 250 14 340 405 572 113 65 
FHS4 50-250/22 50 65 100 165 225 355 133 65 14 180 125 95 320 250 14 340 405 572 113 65. 

FHS4 50-250/30 50 65 100 165 225 355 133 65 14 180 125 95 320 250 14 340 405 572 113 68 
FHS4 65-125/05 65 80 100 157 180 292 129 65 14 160 125 95 280 212 14 285 340 520 108 50 
FHS4 65-125/07 65 80 100 157 180 292 129 65 14 160 125 95 280 212 14 285 340 520 108 52 
FHS4 65-125/11' 65 80 100 157 180 340 121 65 ,14 160 125 95 '280 212 14 285 340 536 108 54 
FHS4 65-160/11 65 80 100 155 200 338 121 65 14 160 125 95 280 212 14 331 360 536 117 61 
FHS4 65-160/15 65 80 100 155 200 338 121 65 14 160 125 95 280 212 14 331 360 536 117 '. 64 
FHS4 65-160/22 65 80 100 165 200 345 153 65 14 160 125 95 280 212 14 331 360 572 117 69 
FHS4 65-200/15 65 80 100 155 225 338 121 65 14 180 125 95 320 250 14 335 405 536 117 64 
FHS4 65-200/22 65 80 100 165 225 355 133 65 14 180 125 95 320 250 14 335 405 572 117 69 
FHS4 65-200/30 65 80 100 '165 225 355 133 65 ' 14 180 125 95 320 250 14 335 405 572 117 72 
FHS4 65-250/30 65 80 100 165 250 355 133 80 16 200 160 120 360 280 18 360 450 572 125 78 
FHS4 65-250/40 65 80 100 165 250 376 151 80 1.6 200 160 120 360 280 18 360 450 595 125 . 101 
FHS4 65-250/55 65 80 100 192 250 351 191 80 16 200 160 120 360 280 18 360 450 658 125 104 
FHS4 80-160/15 80 100 125 155 225 338 12165 ' 14 180 125 95 320 250 14 332 405 561 132 71 
FHS4 80-160/22 80 100 125 165 225 355 133 65 14 180 125 95 320 250 14 332 405 597 132 75 
FHS4 80-200/30 80 100 125 165 250 355 133 65 14 180 125 95 345 280 14 345 430 597 132 81 
FHS4 80-200/40 80 100 125 165 250 376 151 65 14 180 125 95 345 280 14 345 430 620 132 104 
FHS4 80-250/40 80 100 125 165 280376 151 80 16 200 160 120 400 315 18 400 480 620 132 110 
FHS4 80-250/55 80 100 125 192 280 351 191 80 16 200 160 120 400 315 18 400 480 683 132 113 
FHS4 80-250/75 80 100 125 192 280 370 191 80 16 200 160 120 400 315 18 400 480 721 132 116 
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((CC LOWARA 

DIMENSIONS AND WEIGHTS, FHS 2 POLES SERIES 

lî 
DNA 

r-, 
DNM r- 

G3 /8 FILL 

h2 

k 

CLEARANCE FOR DISASSEMBLY 

G3/8 DRAIN 

m2 

DN 

M 

H max 

FLANGES 

DN D M G 
HOLES MAX. 

N" 0 THICKNESS 

100 220 180 158 8 "18' 24 

125 250 210 188 8 18 26 

PUMP TYPE 

DNM DNA a 

PUMP 

f h2 w x b bt c h1 

SUPPORT 

m m1 m2 n n1 s 

B H 

max. 
L k WEIGHT 

kg 

FHS 100-16W220 .100 125 125 .226 280 - 78 232 45 48 14 215 137 91 23 240 200 14 411 495 883 143 236 

FHS 100-160/300 100 125 125 231 280 92 257 - 65 20 250 300 235 32,5 300 250 18 435 530 969 143 348 

FHS 100-200/300 100 125 125 
, 

23t "280 92.' 257 -^ 65 20 250 300 235 '32,5 300 250 18 405 530 969 '153 340 

FHS 100-200/370 100 125 125 231 280 92 257 - 65 20 250 300 235 32,5 300 250 18 405 530 969 153 360 
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LOWARA 

DIMENSIONS AND WEIGHTS, FHS4 4 POLES SERIES 

R 3/8 DRAIN 

r- 
DNA 

L 

I-mt.il 3=4 kW 
m 

CLEARANCE 

FOR DISASSEMBLY 

R 1/4 FILL 

5,5=30 kW 

f JI ~ 
k V-b c1 

CLEARANCE FOR DISASSEMBLY n1 

HOLES MAX. 
DN D M G 

N' 0 THICKNESS 

65 185 145 122 4 18 22 

80 200 160 138 8 18 22 

100 220 180 158 8 18 24 

125 250 210 188 8 18 26 

150 285 240 212 8 22 26 

200 340 295 268 8 22 26 

((C 

PUMP TYPE 

DNM DNA a 

PUMP 

f h2 w x b bt c cl h1 

SUPPORT 

m ml m2 n n1 s 

B H 

max. 

L k WEIGHT 

kg 

945465-315M 65 80 125 196 280 83 194 45 48 14 250 137 89 24 240 200 14 434 530 725 160 168 

FHS4 65-315/110 65 80 125 226 280 83 243 45 48 14 - 250 137 89 24 240 200 14 434 530 889 160 212 

F1454 80-315/110 80 100 125 226 315 83 243 45 48 14 - 250 137 89 24 240 200 14 450 565 889 160 218 

FHS4 80-315/150 80 100 125 226 315 83 243 45 48 14 - 250 137 89 24 240 200 14 450 565 889 160 238 

FHS4 100-160/30 100 125 125 196 280 - 133 80 - 16 - 225 160, 120 - 360 280 19 415 505 628 143 110 

FHS4 100-200/40 100 125 125 196 280 - 151 80 - 18 - 200 160. 120 - 360 280 19 385 480 651 153 106 

FH54 100-200155 100 125 125 196 280 . 77 194 45 48 14 - 215 137 91 23 240 200 14 373 495 687 153 131 

FHS4 100-250/75 100 125 140 196 280 78 194 45 42 14 - 220 165, 131 15 240 200 14 416 500 740 150 171 

FHS4 100-250/110 100 125 140 226 280 78 243 45 42 14 - 220 165. 131 15 240 200 14 416 500 904 150 215 

FHS4 100-315/150 100 125 140 226 315 78 243 45 48 14 - 250 137 89 24 240 200 14 486 565 904 160 247 

FH54 100-315/185 100 125 140 226 315 83 243 45 48 14 - 250 137, 89 24 240 200 ' 14 486 565 904 160 282 

FHS4 100-315/220 100 125 140 226 315 83 263 45 48 14 - 250 137 89 24 240 200 14 486 565 979 160 292 

FHS4 125-200ß5 125 150 140 211 315 91 194 45 48 14 - 235 137 91 23 240 200 14 469 ' 550 717 160 162 

FHS4 125-200/75 125 150 140 211 315 91 194 45 48 14 - 235 137 91 23 240 200 14 469 550 755 160 175 

FH54 125-150/110 125 150 140 226 '355 78 243 45 48 14 - 250 137 91 23 240 200 14 493 605 904 158 217 

FHS4 125.250/150 125 150 140 226 355 78 243 45 48 14 - 250 137 91 23 240 200 14 493 605 904 158 237 

FHS4 125-250/185 125 150 140 226 355 78 243 45 48 14 - 250 137 91 23 240 200 14 493 605 904 158 273 

FHS4 125-315/220 125 150 140 241 355 101 263 - 65 20 - 280 300 235 32,5 300 250 18 501 635 994 171 344 

FHS4 125-315/300 125 150 140 241 355 101 263 - 65 20 - 280 300 235 32,5 300 250 18 501 635 994 171 429 

FHS4 150-250/150 150 200 160 241 375 101 243 - 70 20 30 280 305 , 235 35 305 250 18 543 655 939 181 300 

F1154154-250/185 150 200 160 241 375 101 243 - 70 20 30 280 305 235 35 305 250 18 543 655 939 181 335 

FHS4 150-250/220 150 200 160 241 375 101 263 - 70 20 30 280 305 235 35 305 250 18 543 655 1014 181 345 

FH54 150-250/300 150 200 160 241 375 101 263 - 70 20 30 280 305 ; 235 35 305 250 18 543 655 1014 181 430 

FHS4 150-315/300 150 200 160 241 400 101 263 - 65 20 - 280 300 
' 

235 325 300 250 18 567 680 1014 186 448 
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ef LOWARA 

DIMENSIONS AND WEIGHTS, FHF 2 POLES SERIES 

PUMP TYPE 

DNM DNA a 81 82 

DIMENSIONS(mm) 

L1 L2 L3 G M h1 h2 H max. 

s 

FOR SCREWS 

WEIGHT 

kg 

FHF.32-125/07 32 50 ` 80 320 360 744 540 800 130 60 212 140 352 M16 67 
FHF32-125/11 32 50 80 320 360 744 540 800 130 60 212 140 352 M16 69 
fHF 32-160/15 32 50 80 350 390 773 . 600 900 150 60 232 160 392 ' M16 71 
FHF32-160/22 32 50 80 350 390 773 600 900 150 60 232 160 392 M16 73 
FHF 32-200/30 32 : 50 80 350 390 809 600 900 150 60 260 180 440 M16 92 
FHF32-200/40 32 50 80 350 390 832 600 900 150 60 260 180 440 M 6 96 
FHF 40-125/11 40 65 80 320 360 744 540 800 130 60 212 140 352 M16 72 
FHF40-125/15 40 65 80 350 390 773 600 900 150 60 212 140 352 M16 74 
FHF 40-125/22 40 65 80 350 390 773 ' 600 900 150 60 212 140 352 M16 77 
FHF40-160/30 40 65 80 350 390 809 600 900 150 60 232 160 392 M16 91 
FHF 40-160/40 40 . 65 80 350 390 832 600 900 150 60 232 160 392 M16 97 
FHF40-200/55 40 65 100 400 450 909 660 1000 170 60 260 180 451 M20 112 
FHF 40-200/75 40 65 100 400 450 909 660 1000 170 60 260 180 451 , M20 120 
FHF40-250/110A 40 65 100 490 540 1061 840 1250 205 75 280 225 512 M20 178 
FHF 40-250/110 40 65 100 490 540 1061_ 840 1250 205 75 280 225 512 M20 . 178 
FHF40-250/150 40 65 100 490 540 1061 840 1250 205 75 280 225 512 M20 188 
FHF 50-125/22 50 65 100 350 390 793 600 900 150 60 232 160 392 M16 85 ' 

FHF 50-125/30 50 65 100 350 390 829 600 900 150 60 232 160 392 M16 92 
FHF 50-125/40' 50 65 100 350 390 852 600 900 150 60 232 160 392 M16 97 
FHF 50-160/55 50 65 100 400 450 909 660 1000 170 60 260 180 451 M20 111 
FHF 50-160/75 50 65 100 400 450 909 660 1000 170 60 260 180 451 M20 115 
FHF 50-200/110A 50 65 100 440 490 1061 740 1120 190 60 260 200 492 M20 173 
FHF50-200/110 50 65 100 440 490 1061 740 1120 190 60 260 200 492 M20 173 
FHF 50-250/150 50 65 100 490 540 1061 840 1250 205 75 280 225 512 M20 179 
FHF 50-250/185 50 -''65 100 490 540 1105 840 1250 205 75 280 225 512 M20 199 
FHF 50-250/220 50 65 00 490 540 1111 840 250 205 75 280 225 510 M20 219 
FHF 65-125/40 65 80 100 350 390 852 600 900 150 75 260 180 440 M16 135 
FHF65-125/55 65 80 100 400 450 909 660 1000 170 75 260 180 451 M20 141 
FHF 65-125/75 65 80 100 400 450 909 660 1000' 170 75 260 180 451 M20 ' 147 , 

FHF65-160/110A 65 80 100 490 540 1061 840 1250 205 75 260 200 492 M20 ' 164 
fHF 65-160/110 65 80 100 490 540 1061 840 1250 205 75 260 200 492 M20 164 
FHF65-160/150 65 80 100 490 540 1061 840 1250 205 75 260 200 492 M20 180 
FHF 65-200/1.50 65 80 100' 490 540 1061 840 1250 205 75 280 225 512 M20 187 
FHF65-200/185 65 80 100 490 540 1105 840 1250 205 75 280 225 512 M20 197 
fHF 65-200/220 65 80 100 490 540 1111 840 1250 205 75 280 225 510 M20 215 
FHF65-250/220 65 80 100 490 540 1221 840 1250 205 90 310 250 550 M20 223 
FHF65-250/300 65 80 100 550 610 1296 940 1400 230 90 310 250 557 M24 300 
FHF65-250/370 65 80 100 550 6 0 1296 940 1400 230 90 310 250 557 M24 315 
FHF80-160/110 80 100 125 490 540 1086 840 1250 205 75 280 225 512 M20- 202 
FHF80-160/150 80 100 125 490 540 1086 840 1250 205 75 280 225 512 M20 212 
FHF 80-160/185 80 100 125 490 540 1130 840 1250 205 75 280 225 512 M20 . 233 
FHF80-200/220 80 100 125 490 540 1246 840 1250 205 75 280 250 530 M20 245 
FHF 80-200/300 80 100 125 550 610 1321 940 1400 230 75 310 250 557 M24 285 
FHF80-250/370 80 100 125 550 610 1321 940 1400 230 90 310 280 580 M24 305 
FHF 80-250/450 80 100 125 550 610 1398 940 1400 230 90 365 280 605 M24 365 
FHF 80-250/550 80 100 125 600 660 1428 1060 1600 270 90 390 280 660 M24 400 
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LOWARA 

DIMENSIONS AND WEIGHTS, FHF4; 4 POLES SERIES 

PUMP TYPE 
DIMENSIONS(mm) ¡ s WEIGHT 

DNM DNA a 131 B2 L1 L2 L3 M h1 h2 H max. FOR SCREWS kg 

FHF4 32-125/02A 32 50 80 320 360 702' 540 800 130: 60 2'12 140 352 M1.6 74 
FHF4 32-125/02 32 50 80 320 360 702 540 800 1301 60 212 140 352 M16 74 
FHF4 32-160/02 32 50 80 320 360 702 540 800 130' 60 232 160 392 M.16 76 
FH F4 32-160/03 32 50 80 320 360 702 540 800 130' 60 232 160 392 M16 78 
FHF4 32-200/03 32 50 80. 320 360 702 540 800 130! 60 -260 180 440 M16 80 
FHF4 32-200/05 32 50 80 320 360 744 540 800 130' 60 260 180 440 M16 82 
FHF4 40-125/02A 40 65 80 320 360 702 540 800 130- 60 212 140 352 M16 61 
FHF4 40-125/02 40 65 80 320 360 702 540 800 130i 60 212 140 352 M16 61 
FHF4 40-125/03 40 65 80 320 360 702 540 800 130' 60 212 140 352 - M16 64 
FHF4 40-160/03 40 65 80 320 360 702 540 800 130 60 232 160 392 M16 65 
FHF4 40-160/05 40 65 80 320 360 744 540 800 130 60 232 160 392 M16 66 
FHF4 40-200/07 40 65 100 350 390 764 600 900 1501 60 260 180 440 M16 73 
FHF4 40-200/11 40 65 100 350 390 793 600 .900 .150 60 260 180 440 M16. 76. 
FHF4 40-250/11 40 65 00 400 450 793 660 1000 170 75 280 225 505 M20 103 
FHF4 40-250/15 40 65 100 400 450 793 '660 1000 170: 75 280 225 505 M20 106- 
FH F4 40-250/22 40 65 100 400 450 829 660 1000 70' 75 280 225 505 M20 119 
FHF4 50-125/03A 50 65 100 320 360 722 540 800 130 60 232 160392 M16 64 
FHF4 50-125/03 50 65 100 320 360 722 540 800 30 60 232 160 392 M16 64 
FHF4 50-125/05 50 65 100 320 360 764 r 540 800 130 60 232 160 392 ' M16 66 
FHF4 50-160/07 50 65 100 350 390 764 600 900 150 60 260 180 440 M16 73 
FHF4 50-160/11 . 50 65 100 350 390 793 600 900 150 60 260 .180 440 M16- 76 
FHF4 50-200/11 50 65 100 350 390 793 600 900 1501 60 260 200 460 M16 87 
FHF4 50-200/15 50 65 100 350 390 793 600 900 150 60 260 200 460 M16 90 
FHF4 50/250/22A 50 65 100 400 450 829 660 1000 170 75 280 225 505 M20 121 
FHF4 50-250/22 50 65 100 400 450 829 660 1.000 170 75 280- 225 505 M20 121 
FHF4 50-250/30 50 65 100 400 450 829 660 1000 70 75 280 225 505 M20 125 
FHF4 65-125/05 65 80 100 350 390 764 600 900 150 75 260 180 440 M16 90 
FHF4 65-125/07 65 80 100 350 390 764 600 900 150 75 260 180 440 M16 91 
FHF4 65-125/11 65 80 100 350 390 793 '600 900 150 75 .260 180 440 M16 95 
FHF4 65-160/11 65 80 100 400 450 793 660 1000 170 75 260 200 460 M20 100 
FHF4 65-160/15 65 80 100 400 450 793 660 1000 170 75 260' 200 460 M20 110' 
FHF4 65-160/22 65 80 100 400 450 829 660 1000 170 75 260 200 460 M20 119 
FHF4 65-200/15 65 80 100 400 450 793 660 1000 170 75 280 225 505 M20 112 
FHF4 65-200/22 65 80 100 440 490 829 740 1120 190 75 280 225 505 M20 123 
FHF4 65-200/30 65 80 100 440 490 829 740 1120 190 75 280 225 505 M20 126 
FHF4 65-250/30 65 80 100 440 490 939 740 1120 190 90 310 250 550 M20 150 
FHF4 65-250/40 65 80 100 440 490 962 740 1120 190 90 310 250 550 M20 162 
FHF4 65-250/55 65 80 100 440 490 1019 740 1120 90 90 310 250 550 M20 80 
FHF4 80-160/15 80 100 125 400 450 818 660 000 170 75 280 228 505 M20 130 
FHF4 80-160/22 80 100 125 440 490 854 740 120 190 75 280 228 505 M20 136 
FHF4 80-200/30 80 1'00 125 440 490 964 740 1120 190 75 280 250 530 M20 155 
FH F4 80-200/40 80 100 125 440 490 987 740 1120 190 75 280 250 530 M20 159 
FHF4 80-250/40 80 100 125 490 540 987 840 1250 205 90 310 280 580 M20 165 
FHF4 80-250/55 80 100 125 490 540 1044 840 1250 205 90 310 280 580 M20 180 
FH F4 80-250/75 80 100 125 490 540 1082 840 1250 205 90 310 280 580 M20 193 
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HV120-3-ENV 

Operating Instruction 

HYDROVAR® 
HV 2.1 - 3.11 

ENGLISH. 
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HYDRDVAR® Operating Instruction 

Index 

1 Important safety instructions 5 
2 System Design 7 

3 Pressure tank 8 
4 Transducer 9 

4.1 Pressure Transmitter 9 

4.2 Differential Pressure Transmitter 10 
5 Technical Data - Frequency Inverter and General Data 11 

6 Dimensions and Weights 13 
7 Mounting the Hydrovar 13 

7.1 Mounting the Hydrovar on the pump 13 

7.1.1 Components included 1 3 

7.1.2 Mounting 1 4 

7.1.3 Mounting the thermistor 1 6 

7.1.4 Mounting of the pressure transducer 1 7 

7.2 Electric installation and wiring 18 
7.2.1 Means of protection 1 8 

7.2.2 Wiring the Hydrovar to the motor 1 8 

7.3 Main Voltage Terminals 19 
7.4 Control Terminals 20 

7.4.1 Control terminals 2 1 

7.4.2 Dip -Switch on the controller board 2 2 

7.4.3 Main parts from the control car board 2 2 

7.5 Front plate 2 3 

8 Language Selection 2 3 

9 Typical applications 24 
9.1 Control 24 
9.2 The Main Menu Setting; Single Pump -Constant Pressure 24 
9.3 Single Pump - Pump Protection 26 

9.3.1 To set run out protection 2 7 

9.4 Single Pump - System Curve Compensation 29 
9.4.1 Entering the compensation values 3 0 

9.5 Single Pump - Constant Flow 32 

9.6 Multiple Pump - Constant Pressure and System Curve Compensation 35 
9.7 Multiple Pump - Pump Protection 42 

9.7.1 To set run out protection 4 3 

9.8 Multiple Pump - Second Required Value 45 
9.8.1 To set second required value 4 7 

10 Parameters of the main menu 49 
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Operating Instruction HYDROVAR® 
11 Settings at Secondary Menu 53 

11.1 JOG -MODE 53 

11.2 Window - % 53 

11.3 Ramp Hysteresis 54 

11.4 Ramp 1: Fast running up time: 54 
11.5 Ramp 2: Fast running down time: 54 
11.6 Ramp 3: Slow running up time: 54 
11.7 Ramp 4: Slow running down time: 54 
Ramp - Window 55 

11.8 Maximum Frequency 55 
11.9 Minimum Frequency 55 
11.10 Operation at the minimum frequency 55 

11.11 Delay time for shut off at minimum frequency 56 

11.12 Boost 56 

11.13 Sensor - Adjust 56 
11.14 Sensor - Curve 56 
11.15 Setting of the measuring range 56 

11.16 Operation Mode 57 
11.17 Control Response 58 
11.18 Start Value 58 

11.19 2nd Required Value 58 

11.20 Configuration of 1" relay 59 
11.21 Submenu Offset 59 

11.21.1 Source of the Offset input 5 9 

11.21.2 1" Offset level 6 0 

11.21.3 2^d Offset level 6 0 

11.21.4 INTENSITY 1 6 0 

11.21.5 INTENSITY 2 6 0 

11.21.6 Example for the Offset: 6 1 

11.22 Submenu Sequence control 62 

11.22.1 Lift Value 6 2 

11.22.2 Fall Value 6 3 

11.22.3 Release frequency of the following controller 6 3 

11.22.4 Switch Interval 6 3 

11.22.5 Source of required value 6 4 

11.22.6 Synchronous Control 6 4 

11.22.7 Pump status indication 6 5 

11.22.8 Error Signals for Data Bus Interruptions 6 5 

11.23 Submenu - RS 485 Interface 66 
11.23.1 Pump Address 6 6 

11.23.2 ADC Reference 6 6 

11.24 Compensation Frequency 66 
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11.25 Lift- Intensity 67 

11.26 Analogue - Output 67 

11.27 Unit 68 
11.28 Automatic test run 68 
11.29 Submenu for manual test run 68 

11.29.1 Activate manual test run 

11.29.2 Test Frequency 

11.29.3 Boost 

11.30 Submenu - Error 

6 8 

6 8 

6 8 

69 
11.30.1 Conveyor Limit 6 9 

11.30.2 Delay Time 6 9 

11.30.3 Automatic Error reset 6 9 

11.30.4 Erase Error memory 6 9 

11.31 Operating Hours 70 
11.32 Display - Contrast 7 0 

11.33 Set Password 70 
11.34 Operating Lock ( 70 
11.35 Internal Heater 70 
11.36 Setting Default Values 71 

11.36.1 Default Values Europe 

11.36.2 Default Values USA 

11.37 Saving 

12 Error Signals 
12.1 Low Water 
12.2 Conveyor Control 

7 1 

7 1 

71 

72 
7 2 

7 2 

12.3 Overheating - Motor 72 

12.4 Overheating - Inverter 72 
12.5 Over voltage 7 2 

12.6 Under voltage 73 
12.7 Limit 73 
12.8 Short Circuit 73 

12.9 Overload 73 

12.10 Pressure Sensor Error I < 4 mA 74 

12.11 Additional Error signals: 74 
13 RS 485 - Interface 75 

14 Auxiliary Texts I 76 

15 Maintenance 81 

15.1 Notes 81 

Follow the Pump Operating and Maintenance Instructions 
We reserve the right to alter specifications 
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Operating Instruction HYDROVAR® 

1 Important safety instructions 

Read and follow the operating instructions 
and safety instructions carefully before 

starting operations! All modifications must be 
done by qualified technicians! 

In addition to the instructions contained in these operating instructions please pay attention 
to universal safety and accident prevention regulations. 

The HYDROVAR drive head must be disconnected from the power supply before any work can 
be carried out in the electrical or mechanical part of the system. 
Installation, maintenance and repair work may only be carried out by trained, skilled and 
qualified personnel. 
Unauthorised modifications or changes to the system make all guarantees null and void. 
When in operation, the motor can be stopped by remote control, whereby the drive head and 
the motor remain under voltage. For safety reasons, the unit has to be disconnected from the 
power supply when carrying out work on the machinery as locking out the equipment by 
switching off the release mechanism or set value cannot prevent accidental starting of the 
motor. 

When the drive head is connected to power supply, the components of the 
power unit as well as certain components of the master control unit are 
also connected to the power supply. 

Touching these components seriously endangers life! 

Before removing the frequency inverter cover the system must be 
disconnected from the power supply. After switching off the power supply 
wait at least 5 minutes before starting work on or in the HYDROVAR 
drive head (the capacitors in the intermediate circuit have to be discharged 
by the installed discharge resistors first). 

Voltages of up to 800 volts are possible (if there are faults it can be higher) 

All work, carried out when the frequency inverter is open, may only be 
performed by qualified authorised staff. 

Furthermore, care must be taken not to short circuit the neighbouring 
components when connecting the external control wires and that open 
cable ends which are not in use are isolated. 
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HYDROVAR® Operating Instruction 

The HYDROVAR drive head contains electronic safety devices which switch 
off the control element in the event of faults, whereby the motor has zero 
current but remains energised and comes to a halt. The motor can also be 
halted by mechanical blocking. If it is switched off electronically the motor 
is disconnected from the mains voltage through the electronics of the 
frequency converter but is not potential -free in the circuit. 
In addition voltage fluctuations, especially power failures can cause the 
system to switch off itself. 

Repair of faults can cause the motor to start up again! 

The system may only be put into operation when it has 
bonding of all pipes must be ensured. 

The operating instructions must be read, understood and 
We point out that we accept no liability for damage 
result of non -compliance with the operating instructions. 

been earthened. In addition, quipotential 

followed by the operating personnel. 
and operating disorders which are the 

Please note: High voltage tests of the inverter 
electronic components! Hence bridge 
L1 - L2 - L3 - U- V -W before. 

To avoid incorrect metering by 
electronic isolate the motor 

or the motor may damage the 
the in- and outgoing terminals 

capacitors incorporated in the 
from the Hydrovar Drive head. part 
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Operating Instruction HYDROVAR® 
2 System Design 

The following diagrams show typical single pump and multi -pump systems using the Hydrovar 
control unit. Connection can be made directly to a water supply or water can be drawn from a 

break tank or well. In the case of break tanks and wells, level switches, should be used to shut 
down the pumps when water is low. In the direct connection, a pressure switch on the suction 
side should be used. 

Single Pump Layout 

r 

L 

í 4 5 4 

J 44_Í 
5 

4 

Multiple Pump Layout 

(1) pump with drive head 

(2) diaphragm tank 
(3) distribution panel 

(4) gate valve 

(5) non return valve 

(8) incoming pressure control 

(9) pressure gauge 

(14) pressure transmitter 
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HYDROVAR® Operating Instruction 

3 Pressure tank 
A diaphragm pressure tank is used on the discharge s de of the pump or pumps to maintain 
pressure in the line when there is no demand. This will keep the pumps from continuing to run. 
With the Hydrovar control unit, it is not necessary to have a large tank for supply purposes. 
In selecting a tank, make sure it is permit and suitable for systems pressure. The tank should 
have a capacity of more than 10% of the maximum system flow rate 1 /min of one pump (also in 

a multiple pump system!). 

Precharge the tank to the following: 

Required pressure 

I 2 3 

2 3 

Precharge pressure (bar) 

lo 

Note: To check and set the right precharge pressure, please make the tank 
pressure less before. 
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4 Transducer 

4.1 Pressure Transmitter Series PA -21 R 

The sensor of this transmitter is a piezoresistive silicon pressure sensor, mountedon 
a tape (TAP), freely floating in an oil chamber. The pressure is transferred to the sensor by a 

separate steel diaphragm in the oil chamber. 

HYDROVAR® 

Specifications 
Measuring range (FS): 

Over -pressure / Pmax: 

Class of protection : 

Output Signal: 
Supply: 

10 bar 16 bar 25 bar 40 bar 

20 bar 40 bar 50 bar 100 bar 

IP 65 

4...20 mA; 2 wire 
8...28 VDC 

Linearity: typ. ± 0.20% FS; max. ± 0.5% F5 

Stability: typ. ± 0.10% FS; max. ± 0.2% FS 

Total Error: typ. 1% FS; max. 2,0% FS 

Operating temperature: -20...+ 80 °C 

Storage Temperature: -40... +120 °C 

Material: Body and diaphragm 1.4435 Stainless steel (316 L) 

Fixing screw 

(other ranges upon request) 

right angle plug (mPm193) 
with 2m cable 

cable; 
Out (white) 
+ Vcc (brown) 
Screen 
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HYDROVAR® Operating Instruction 

4.2 Differential Pressure Transmitter 

The sensors of this differential pressure transmitter 
sensors, mounted on a tape (TAP), freely floating in ai 
to the sensor by a separating steel diaphragm in the 

Specifications 
Measuring range (FS): 

Over -pressure / Pmax: 
Class of protection : 

Output -Signal: 
Supply: 
Load resistance: 

Linearity: 
Stability: 

0,4 bar 
16 bar 

IP 65 

4 bar 10 bar C 

16 bar 16 bar S 

4...20 mA; 2 wire 
8...28 VDC 
max. 50 S2 at supply voltage 

± 0.20 % FS; max. ± 0.5% FS 

± 0.1 % FS; max. ± 0.2% FS 

Operating temperature: -20...+ 80 °C 

Storage Temperature: -40... +120 °C 

Series PD -39 S 

are two piezoresistive silicon pressure 
oil chamber. The pressure is transferred 

ail chamber. 

ifferential (other ranges upon request) 
ingle -sided 

= 10VDC 

Material: Body and diaphragm: 1.4435 stainless steel 
Screw joint and cover: Steel electroplated for Emetorpipe d =8 mm 

_ 
se 

1I= - 
I 

Plug: mPm 193 
incl. 2 m cable 

cable: 
Out (white) 
+ Vcc (brown) 
Screen 
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Operating Instruction HYDROVAR® 

5 Technical Data - Frequency Inverter and General Data 

HYDROVAR 
Hydrovar output to. 

the motor 
Supply voltage 

U. 

Pre fuse 
min. 

Type 
Rated 
output 

max. 
voltage 

max. 
current 

Mains frequency 
48 ... 62 Hz 

HV 2.1 1,5 kW 3 x U.,, 7 A 1x220 ...240 VAC ±15% 16 Ampere 

HV 2.2 2,2 kW 3 x Uin 10 A 1x220 ... 240 VAC ±15 % 16 Ampere 

HV 3.2 2,2 kW 3 x Uin 5,7 A 3x380...460 VAC ±15 % 10 Ampere 

HV 3.3 3 kW 3 x Un, 7,3 A 3x380...460 VAC ±15 % 10 Ampere 

HV 3.4 4 kW 3 x Uin 9 A 3x380...460 VAC ±15 % 16 Ampere 

HV 3.5 5,5 kW 3 x Uin 13,5 A 3x380 ... 460 VAC ±15 % 20 Ampere 

HV 3.7 7 kW 3 x Uin 17 A 3x380 ... 460 VAC ±15 % 25 Ampere 

HV 3.11 11 kW 3 x U. 23 A 3x380 ... 460 VAC ±15 % 35 Ampere 

Output voltage: 

Max. frequency: 
Min. frequency: 
Electrical efficiency: 

Please 
NOTE! 

3x 380 - 460 VAC, 0 - 70 Hz (depending on the input voltage) 

40 -70 Hz, 0 . . U1 ,,(see chapter 11.8) 
0 - f -max (see chapter 11.9) 
> 95% 

If the motor and control unit are assembled separately keep the motor 
cable as short as possible in order to avoid electromagnetic emissions 
and capacitive currents. The length may not exceed 20 m and a shielded 
cable has to be used. 

7rotection against:Short circuit, under- and overvoltage, overheating of the 
electronics (overload) and additional external protective functions via PTC (motor 
temperature) and low water switch. 
A mains filter is fitted to ensure interference immunity. 
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HYDROVAR® Operating Instruction 

The HV- series frequency converter complies with the 
tested according to the following standards: 

general EMV provisions and has been 

Radio Interference Suppression EN 50082 Part 2 

EN 55011 
High Frequency Field Interference ENV 50204 

Electrostatic Discharge EN 61000 -4 

Ambient temperature: +5° C ... +40 °C 

Storage temperature: -25° C ... +55° C ( +70 °C during max. 24 hours.) 

Humidity: RH max. 50% at 40 °C, Unlimited 
RH max. 90% at 20 °C, max. 30 days per year 
75% average per year (Class F, DIN 40 040) 
Condensation is not permitted! 

Air pollution: The air may contain dry dust as found in workshops where 
there is no excessive quantity of dust due to machines. 
Excessive amounts of dust, acids, corrosive gases, salts etc. are 
not permitted 

Altitude: max. 1000m above sea level 
At higher altitudes the max. available power has to be 
educed. Please ask the manufacturer for further details. 

Class of protection: IP 55 
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Operating Instruction HYDROVAR® 

6 Dimensions and Weights 

® ® 

L 

\ 
11ÌO®O1Ì11Ì11Ì1 

I / 
0195 

HV 2.1 /2.2/3.2/3.3/3.4 
all measurements in millimetres 

ó 

m 

0280 max. 

III MI= IIMIN 

Op0 
OO 

I1IIII iflL0°° 1 11i11i11i11i1i1I11i11i11i11i1Ì Ì./// 
HV3.5/3.7/311 

Type Weight 
kg 

Weight 
kg 

HV 2.1 5,80 HV 3.4 5,80_ 

HV 2.2 5,80 HV 3.5 10 

HV 3.2 5,80 HV 3.7 10 

HV3.3 5,80 HV3.11 10 

Motorfancover max. 200 mm 0 

7 Mounting the Hydrovar 

7.1 Mounting the Hydrovar on the pump 

7.1.1 Components included 

Screw M 5x60 

Cable gland 

Thermal resistor 

Mounting clamp 
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7.1.2 Mounting 

Gasket 

Display 
changeable 
to 180° 

*UP 
4 Screws y J 

Center bit 

4 Mounting clamps 

Connection 
Motor conduit bo 

Thermistor 

Transducer 

Mounting: 

Remove the 3 screws from the 
Hydrovar cover. 
Place the center bit in the 
hydrovar fan cover. 
Place the hydrovar fan cover on 
the motor. 
Hang the 4 clamps by the 
Motor fan cover and mounted 
with the 4 screws. 
Mounted the cover with the 
3 screws. 

Don't forget the gaskets for the 3 screws. 
Ensure that there is no water on the unit before you open the cover. 

Fix the display with the 4 screws. 
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Mountingring 

If you use a motor with plastic fan cover, you must use 
a mountingring. 
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HYDROVAR® Operating Instruction 

7.1.3 Mounting the thermistor 

Variant A: 

Variant B: 

Thermistor 

Terminal block 

Rubber gasket 

Thermistor 

Cover of the 
conduit box 

1. Open the cover of the conduit box and remove also the terminal block inside. 
2. Fix the thermistor (variant A or B). 

3. Electrical connection of the motor cables see chapter 7.2. 
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7.1.4 Mounting of the pressure transducer 

In the delivery of the pressure transducer (16) there are included: 

(16) 
(16.1) 
(16.5) 
(16.2 
(16.3) 
(16.4) 

pressure transducer 
rubber gasket 
rubber gasket 
reducer 3/8" -'/4" 
brass gasket 
plug with 2 m cable 

1. The transducer has an mechanical connection of G 1/4'. If it is necessary put the reducer 
(3/8" - 1/4 ") into the pump or pipe by using included gaskets. 

Note: To guarantee the protecion class IP65, must the gasket between 
Pressure transducer (16) and plug (16.4) absolut mounted. 

2. Electrical connection to the Hydrovar see chapter 7.3 
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HYDROVAR® Operating Instruction 

7.2 Electric installation and wiring 

Note: 
All installations and maintenance have to be performed by 
properly trained and qualified personal with proper tools! 

Warning: 
In case of a failure, disconnect and lockout electrical power and wait five 
minutes for capacitor discharge before servicing the Hydrovar. 
Otherwise it can cause shock, burns or death. 

7.2.1 Means of protection 

Ask your power supply company which means of protection are required. 

Applicable: AC and DC current -operated circuit breaker (FI), TN systems, protective circuits. 

When using a FI protection switch, make sure that it also releases in the event of 
a DC fault, use for each Hydrovar a separate Fl- switch! 

7.2.2 Wiring the Hydrovar to the motor 

Remove the 3 screws holding the top cover of the Hydrovar. Lift off the top carefully take off 
the connection cable to the display carefully, remove the ground screw and left aside. 
On the next page you can see: 

(1) control card with all terminals for the control signals and the RS485 interface 
(2) main card with all power components and terminals for power supply and 

motor connections 
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Operating Instruction HYDROVAR® 
7.3 Main Voltage Terminals 

HV 2.1 / 2.2 

// 

Ì 

I! 

/ HYDROVAR® \ \) 

i i 
¡ RS 485 interfacez° 
Control terminals x6_ 

Power supply 
1x230 VAC 

I/ 

Motor connection 

HV 3.2 - 3.11 --- 
í) 

\ 
1-Il(DROVAR® \ x.^. , 

RS 485 interface d/ :- ; I -.\ 3G 

terminals (\ '° .. 
X6 

), ' 
IIK+,WINO .I..E..,IF..LV.FAM i I 

(Control 

1. 

I u v w / 
' \ f -1L2L3ï 

i / 

Power supply 
3x400 VAC 

Motor connection 

supply cable 
The main power cable is connected to the terminals labelled L1, L2, 13 for the 3x400VAC, 

three phase unit. 

7.3.1 Connections in the conduit box 

The connection of the motor cable depends on the type of the motor and can be done in 

star- or delta connection. 
(You have to use the connection for the motor, shown on the motor label according to the 
output voltage of the Hydrovar) 

Star -connection 

II II II II II II II 

Delta -connection 

II II II Il II II II 
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7.4 Control Terminals 

All externally used cables have to be shielded. Do not connect the ground of the electronic 
components to other potentials (all electronic ground and GND of the RS 485 -interface are 
connected together internally). 

For external off /on switches, contacts suitable for switching <10 VDC are necessary. 

If unshielded control cables are used, signal interference may occur and interfere with 
the function of the inverter. 

Terminals: X1/1 GND 
2 Actual value input 4...20mA, 50 Ohm load resistance 
3 Power supply for external control 15VDC, max. 100mA 
4 GND 
5 External on/off (release) Ri= 10kOhm, 5 Volt DC 

(gold plated contact necessary!) 
6 GND 
7 Low water; Ri= 10kOhm, 5 Volt DC 

(e.g. incoming pressure switch or water level switch) 
8 Thermoswitch or PTC (in motor terminal box) Ri =10k, 5 VDC 
9 Thermoswitch or PTC 

10 GND 
11 Analogue output 0...10 V, max. 2mA (- Analogue - OUT) 
12 Current signal input 4...20mA 
13 Voltage signal input 0....10V or 2 10V 
14 Digital input 

Terminal: X2/ 1 Fault signal relay NC max. 250VAC 1A free of inductivity 
(for dry 2 Fault signal relay CC max. 250VAC 1A free of inductivity 
Contacts) 3 Fault signal relay NO max. 250VAC 1A free of inductivity 

4 Pump operation NC max. 250VAC 1A free of inductivity 
signal relay 

5 Pump operation CC max. 250VAC 1A free of inductivity 
signal relay 

6 Pump operation NO max. 250VAC 1A free of inductivity 
signal relay 

l,Yl igMi3,EfejyaElBoF.Fx9)0iTI closed, izaccafgscoll3QJa,u1fÜ0 

Terminal: X5-6/ 1 RS 485 

2 RS 485 

3 RS 485 

4 RS 485 

SIO - LOW 

SIO +HIGH 

GND 
+ 5 VDC max. 20mA out 
For supply of external interface converter 
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7.4.1 Control terminals 

RS 485 

HYDROVAR® 

> p + 
Z O O 

+ 1.9 vi 

7 01 N - 

X6 

4 + 5v 

3 GND 

2 510 + 
RS 485 

® ® 

m 
m 

k 1 510 - 

6 

5 Pump running signal 

4 

m 3 - 
2 Fault signal 

1 

14 Digital input m 
13 Voltage signal input 0 .. 10 V or 2..10 V 

12 Current signal input 4.. 20 mA 

m 11 Analog signal output 0 - 10 V 

m 10 -I Ground 

m 9 
Motor thermoswitch or PTC 

m 8 

7 Low Water 

m 6 -4 J 
S 

7 External on/off 
4 --1 J 

m 3 + 15 VDC max. 100 mA 

2 Actual value signal input 4 -20 mA 

1 -4 Screen 

When connecting the variable speed pumps (max. 4 pumps) via the interface RS 485, the 
terminals X5/1/2/3 or X6/1/2/3 of each Hydrovar are to be connected together by means of a 

shielded cable and programmed accordingly (- Programming Sequential Operations). 
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7.4.2 Dip- Switch on the controller board 

SW4: DIP- Switch to select the switching frequency 

!!Attention!! 
Before switching, disconnect the power supply, otherwise the 
Hydrovar could be destroyed. 

SW 4 Switching frequency 

1 2 

OFF OFF 8 kHz (standard) 

ON OFF 5 kHz 

OFF ON 4 kHz 

ON ON 2,5 kHz 

7.4.3 Main parts from the controller board 

Pin connection 
(to Display) 

Sw4 = s4-- 
6 

--r 

40 Pin connection 
(to power board) 

DIP -switch 
SW 4 

24 V output 
(max. 1A) 
for external 
fa n 

o.- 

Control terminal 
blocks 
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7.5 Front plate 

8 Language Selection 

The information on the display can be called up in German, English, Italian, French, Spanish, 
Portuguese or Dutch. 

To select the desired language proceed as follows: 

Briefly press + o simultaneously (in 1" display); -0 the actual language will now appear in 

the second line and the desired language can be selected with the button o or 0 . After the 
language has been selected, press button © briefly and the first menu window of the main 
window will appear again. If only the language is changed it is not necessary to SAVE. 
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9 Typical applications 

9.1 Control 
By means of the built -in Hydrovar controller acc. to constant pressure by pressure transmitter 
and /or acc. to constant flow by flow -meter and differential pressure transmitter or - if required 
- acc. to external manual control by reference 4 - 20 mA DC (only for special applications). 

9.2 The Main Menu Setting; Single Pump- Constant Pressure 

There are ten display screens in the main menu which will allow you set the required system 
pressure, save it, and turn the system on. Several of these display screens were already used 
during the test run. After power has been turned on, the "Power on" light should illuminate 
and the display should show "No Autostart - disable inverter ". 

Instructions: 

Check the green POWER light 

Press the o button to advance the display to 

Press © to advance the display to 

REQUIRED VALUE 

NO AUTOSTART 
disable inverter 

INVERTER STOP 
ON ->START 

REQUIRED VALUE 
X.XX bar 

Set the desired set pressure with either or o . If several pumps are connected via the RS -485 
interface, one pump must be ready for operation when the set pressure is changed, otherwise 
the set value will not be accepted by the follow -up pumps. Afterwards the new required 
pressure has to be saved in all pumps. 

Press © to confirm and the display changes to 

AUTO - START 

0 

AUTO - START 
OFF 

Select (ON) with the button or (OFF) with . Auto -start ON starts the pump automatically 
again after an interruption of the power supply (power failure). 

At the Auto -start setting OFF, the pump must be restarted manually by pressing the 
buttons (OFF) and then n (ON) after power failure. 0 

Press © and the display changes to: 

Last error 

Note: All errors are only readable 

ERROR 1 
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Press the © button to change to 
error before error: 

Press the © button to change to 
error before error 2: 

Press the © button to change to 
error before error 3: 

Press the © button to change to 
error before error 4: 

Press the © to advance the display to: 

ERROR 2 

ERROR 3 

ERROR 4 

ERROR 5 

TOTAL RUN TIME 
0000:00 

In this display, there is shown the runtime of the motor. 
This time is always reseted together with the operating hours (Reset) (see chapter 11.31). 

Press the © button and the display will change to 

Simultaneously press buttons and o until... 

appears and the display jumps back to Window 1 

"INVERTER STOP" after few seconds. 

The program overview of the main menu: 

SAVE ? ?? 
0 o 

SAVE ? ?? 
SAVED 

After each change of a setting, this has to be saved (new 
values are stored in an EEPROM). 
Otherwise the changes will be lost in case of a power supply failure! 
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9.3 Single Pump - Pump Protection 

nN 
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The Hydrovar has the ability to protect the pump by shutting off in low /no suction or run out 
conditions. 

Note: Low /no suction protection depends on the installation of a suction line pressure 
switch, or float switch for a tank. This switch is connected to the Hydrovar. The cut 
out setting for a suction pressure switch should be greater than the minimum 
incoming pressure, required by the pump. 

Note: Run out protection is available for one pump systems and multiple pump systems 
with a common suction pipe. (described at chapter "Conveyor Limit" 11.30.1 In multiple 
pump systems with separate suction pipes, you can not avoid dry running by measuring the 
system pressure, because the pressure is produced from another pump in the system. 

9.3.1 To set run out protection 

Hold the © button for 3 seconds and the display changes to 
PASSWORD 

0000 

Password: 
The password protection prevents untrained personal from accidentally changing of the base 
settings: 

Set 'Password 0066' by pressing 17 or 0 PASSWORD 
0066 

You will now be able to access all of the alternate menus for all Hydrovar optional controls. 

After entering the password you have to confirm by pressing 
the © button to advance the display to the next window 

JOG - MODE 
0.0 Hz X.XX bar 

JOG -MODUS 
Actual outgoing frequency and actual analogue input are shown. By pressing o or 0 in this 
menu, the internal controller of the Hydrovar will be shut off and the inverter changes to 
manual mode. With the buttons o and o you can set any constant speed. Setting of 0,0 Hz 

stops the inverter. If the JOG -MODE is left at a frequency higher than 0,0 Hz the inverter will 
continue its normal automatic operation. 

Press the © button repeatedly until you reach 

Hold the © button down for 3 seconds to enter the 
submenu, until the display changes to 

SUBMENU 
ERRORS 

CONVEYOR - LIMIT 
disabled 

CONVEYOR -LIMIT 
Disabled or adjustable between 0.00...NORMALIZE. To disable the conveyor limit, press o till 
"disabled" is shown on the display. An adjusted value >0 has to be reached till the 
programmed. "DELAY TIME ". 
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Doesn't this value be reached the failure "CONVEYOR CONTROL ERROR" will be indicated 
and the pump stops. 

Press once the © button and change to 
DELAY TIME 

2 sec. 

DELAY TIME 
Adjustable between 0...100 Sec. Delay time for switch -off of the 
water, (Terminal X1/6 -X1/7) and also for the conveyor limit. 

Press © to advance the display to 

Hydrovar in case of low 

ERROR -RESET 
disabled 

ERROR -RESET 
if you want to have an automatic error reset for 5 times (not for errors in the power -port), you 
have to set a delay time for the automatic reset (range: 0 -250 sec.). 
That means after a non fatal error, the Hydrovar will be restarted after the set delay time. 
After five consecutive errors the converter switches off. 
To disable this function press 0 until "disabled" appears. 
(The internal counter of the automatic resets will be reduced by one each operating hour). 

Note: "Fatal" errors will always shut down the system at the first time. I 

Hold down the © key for 3 sec. to leave the submenu 
and the display changes to 

Press the © button repeatedly until you reach 

Press both buttons until the display changes to 

SUBMENU 
ERRORS 

SAVE ? ?? 
o 0 

SAVE ? ?? 
SAVED 

After a moment, the screen will automatically return to the 15 window. 

ITT INDUSTRIES 
X.XX bar 
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9.4 Single Pump - System Curve Compensation 

H 
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Solldruck 
set pressure 

,f =104% 

l 
.., %f 
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°. E \ 
.0`111111111 \ 4 

`n' 11111111 .IL 
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\ 2 

1 

0 

r 
Fenster 
wiñföw ̀  

Anhubintensität 
in % des 

eingestellten 
Solldruckes 
lift intensity 
in % of 
set pressure 

Q 

The Hydrovar can automatically compensate for system friction losses due to increased flow. 
Tables are available in most pump catalogues, indicating the amount of friction losses that can 

be expected in various sizes of pipes at different flow rates. Use these tables to determine the 
friction losses for the pipe size you are using at maximum flow rate. 

This Diagram shows a typical system curve. The system pressure set point is shown at shutoff 
and pressure increase is shown for increasing flow. 

Calculate the pressure required to overcome friction losses at maximum flow. 
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9.4.1 Entering the compensation values 
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Hold the © button for 3 seconds and the display changes to 

Password: 
The password protection prevents untrained personal from accidentally changing of the base 
settings: 

PASSWORD 
0000 

Set 'Password 0066' by pressing o or u PASSWORD 
0066 

You will now be able to access all of the alternate menus for all Hydrovar optional controls. 

Press the © button repeatedly until you reach FREQU. -LIFTING 
30.0 Hz 

FREOUENCY LIFTING 
Adjustable between 6 Hz and the set MAXIMUM FREQUENCY, this setting states at which 
output frequency the set pressure should be increased. That is the speed at which the pump 
works at the set pressure and at delivery rate 0 

(can be read in the JOG MODE). 

Press the © button to change to LIFT -INTENS. 
0.0 

LIFT -INTENS. 
Increasing value, when the reaches its maximum speed (maximum volume). 

Enter settings as follows: 

1.Setting the set pressure (see: Inverter main menu). 

2.Enter frequency at zero demand and actual pressure = set pressure -0 FREQU. LIFTING 

3.Set desired lifting at maximum speed (in %) of set pressure. 

Increasing values up to 20% are allowed. If your friction losses are above 20% of your set 
pressure, bigger pipes should be used. 

Press the © button repeatedly until you reach 

Press both buttons until the display changes to 

SAVE ? ?? 
o u 

SAVE ? ?? 
SAVED 

All new settings are stored. 
After a moment, the screen will automatically return to the 15 display. 

ITT INDUSTRIES 
X.XX bar 
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9.5 Single Pump - Constant Flow 
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The Hydrovar system can also be programmed to maintain constant flow. The pump should be 
selected in that way, that the required flow rate is approximately in the middle of the pump 
curve and the maximum pressure is within the performance of the pump at maximum speed. 
In general, pumps are not designed to be piped in series (discharge to suction) due to maximum 
working pressure limitations. Select a single pump which meets system requirements through 
either higher staging or larger impeller diameter. 

An orifice plate with differential pressure transducer is used for constant flow applications. 
Follow the instructions provided with the orifice/transducer assembly for installation and electrical 
connection. 

Hold the © button for 3 seconds and the display changes to PASSWORD 
0000 

Password; 
The password protection prevents untrained personal from accidentally changing of the base 
settings: 

Set 'Password 0066' by pressing n or o PASSWORD 
0066 

You will now be able to access all of the alternate menus for all Hydrovar optional controls. 

Press the © button repeatedly until you reach the parameter 
"DIMENSION UNIT" 

DIMENSION UNIT; 
Adjustable units: bar, psi, m3 /h, g/min; %, no unit or H2Om 
can be changed with o or 
This parameter must be changed to m3 /h. 

o 

Press the n button repeatedly until you reach 

DIMENSION UNIT 
m3/h 

NORMALIZE 
20mA = 36 m3 /h 

NORMALIZE: 

Setting the end value of the measuring transmitter, e.g. 36 m3 /h 

Possible settings: 

Bar: 0.2...100 bar; psi 2.9...1450psi; 
m3/h: 4...2400m3/h; g /min 9...10560g /min 
mH2O: max 1019, 5mH2O; ft: max 3345ft 
0...100 %; without unit: max 1000; 
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Press the © button repeatedly until you reach SENSOR -CURVE 
linear 

SENSOR- CURVE: 
Relation of the measuring signal (4...20mA) to the non -electric actual value. 

Application examples: 
linear: Pressure control, differential pressure control, level, temperature or volume control 
(inductive or mechanical). 

quadratic: Volume control with an orifice plate together with a differential pressure 
transmitter. 

By pressing the or o buttons, you can decide between 
a linear or a quadratic sensor -Curve. For the constant flow 
application, together with an orifice plate, you have to 
enter "quadrate ". 

0 

Press the © button repeatedly until you reach 

Press both buttons until the display changes to 

SENSOR -CURVE 
Quadrate 

SAVE ? ?? t O o 

SAVE ? ?? 
SAVED 

All settings are stored. 
After a moment, the screen will automatically return to the 1 display. 

ITT INDUSTRIES 
X.XX m3 /h 
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9.6 Multiple Pump - Constant Pressure and System Curve Compensation 

C 

o 

o 

É 

_L 

1. 
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When two, three or four Hydrovar controlled pumps are connected in a system, they can be 
programmed to work together to maintain system pressure up to the maximum flow rate of all 
pumps combined. As the first pump reaches its maximum speed and flow, the second will 
automatically turn on (and so on). In addition, the sequence of the pump that will run first (lead 
pump) can be automatically varied to reduce premature wear of any pump in the system. 

Hold the © button for 3 seconds and the display changes to PASSWORD 
0000 

Password; 
The password protection prevents untrained personal from accidentally changing of the base 
settings: 

Set 'Password 0066' by pressing 0 or 0 PASSWORD 
0066 

You will now be able to access all of the alternate menus for all Hydrovar optional controls. 

Press the © button repeatedly until you reach 

Use and o to change the setting to: 

MODE: 
Controller 

MODE: 
Multicontroller 

MODE; 
Controller: 
If only one HYDROVAR pump is in operation set the Controller for a stand alone controller 
function. If more than one pump are working together, connected via the RS485 interface 
(follow -up pump control), the Multicontroller must be set with the buttons O or 
Synch. Controller: 
The Synchronous Controller mode is working in the same way like the Multicontroller. 
The only difference is, that all pumps in the multipump system are running at the same 
frequency. 
Actuator: 
The Actuator application is only used if you have an external controller and the Hydrovar 
is used as a standard frequency converter. In the Actuator -Mode, the internal controller is 

shut off, and the output frequency is proportional to the input signal (X1/2) ° 4 -20 mA = 
0 - f . The frequency changes with the programmed ramps 1 and 2. The functions of low 
water,xthermal protection and external ON/OFF are still working. 

0 
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20 
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FeQOenCY M21 

50 60 10 

= fmax 

If MANUAL CONTROL is selected, the parameter REQUIRED VALUE will change to MANUAL 
CONTROL, where the actual frequency and the actual value is displayed (according to the JOG - 
MODE in the submenu). 

Now the frequency can be changed with the and O buttons, and the speed of the pump will 
change with the fasten rampsl and 2. After selecting the right frequency, it can be saved with 
the standard SAVE -parameter. 

After a supply failure, the pump will then run with this selected frequency (depending on the 
parameter AUTO -START, see chapter 10.3). 

0 

In the first window, the actual frequency is displayed. The frequency can be changed between 
the set minimum and maximum frequency. (CONFIG. FMIN is not active in this mode!). 

Attention: Driving the pump in a not allowed speed range can damage the motor 
or the Hydrovar -head! 
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Press the © button five times and you reach 

Hold down the 
changes to 

button for 3 seconds until the display 

SUBMENU 
Seq. Control 

ACTU. VALUE INC. 
35 bar 

ACTUAL PRESSURE INCREASE ( =LIFT VALUE): 

This value, together with the fall value (ACTUAL VALUE DECREASE) determines the increase of 
the required value after starting of the following pumps (see example) 
Generally a slight pressure drop is allowed on the first pump before the next is started. This 
allows for brief systems fluctuations without pump cycling. Once the next pump starts, however, 
you will want the system to resume its normal set pressure. 

Ho 
7 

6 

P1+P2+P3 

cP s 

4 

3 

2 

1 

P1 P1+P2 

o 

To do this, enter the amount of 
pressure drop you will allow before 
the next pump starts (= value of 
parameter ACTUAL VALUE 
DECREASE). The diagram shows the 
pressure drop and increase. 

To increase the pressure even more 
to compensate for system loss at 
higher flows, enter the total of the 
system drop allowed before next 

Q pump starts and the increased 
pressure (ACTUAL VALUE INCREASE) 
desired. 

For example, if the allowed pressure drop is 0,35 bar before the next pump starts, and 
the needed pressure increase, to compensate for system losses, is 0,2 bar, you should 
enter 0,35 + 0,20 = 0,55 bar (= calculated value of the parameter ACTUAL VALUE 
INCREASE) to compensate for both system pressure drop and compensation equirements. 

Application example: 
1) Pump 1 reaches the speed of ENABLE SEC): CONTROL or more 
2) Pressure falls and reaches the start-value of the 2nd pump 

(= REQUIRED VALUE - ACTUAL VALUE DECREASE) 

3) Pump 2 is switched on automatically 
4) The required value is calculated new, after the start of the 2n' pump in the 

following way! 

New required value = REQUIRED VALUE - ACTUAL VALUE DECREASE + ACTUAL 

VALUE INCREASE 
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Generally. 

k ... Number of active pumps (k >1) 

P = P., + (k -1) *[lift value - fall value] 

Lift value = Fall value - Pressure constant when pumps switch on 

Lift value > Fall value - Pressure rises when lag -pump switches on 

Lift value < Fall value - Pressure falls when lag -pump switches on 

Note: 
This value is cumulative. An extra 0,2 bar will be added to the total system pressure with 
each additional pump which turns on. For example, if the initial system pressure was 3,5 
bar, two running pumps are creating 3,7 bar, three pumps are creating 3,9 bar and four 
pumps are creating 4,1 bar system pressure. 

Enter the required value by pressing the and El button n 

Press the o button to confirm and change to 

ACTU. VALUE INC. 
0,55 bar 

ACTU. VALUE DEC. 
0,15 bar 

ACTUAL PRESSURE DECREASE (= Fall value): 

This value determines amount of pressure drop you will allow before the next pump starts. 
(see application example on previous page) 

AW 
AW' 

lik 

2 

P1+P2+P3 

I 

3 
P1 

IP1+D2 

z I 

Enter the required value by pressing the 

Press the o button to change to 

n and O button 

Q 

ACTU. VALUE DEC. 
0,35 bar 

ENABLE SEQ. CTL 
48.0 Hz 

ENABLE SEQUENCE CONTROL: 

The follow -up pump only starts, when the start-value (SET VALUE - ACTUAL VALUE DECREASE) 

is reached (see chapter 11.22.2) and the lead pump has reached the programmed release - 
frequency.(Adjustable from 0.0 Hz to 70 Hz). 
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Normally this start frequency is set 1 to 2 Hz lower than the MAX. FREQUENCY (see chapter 
11.8) 
If you don't want to start a following pump this value has to be set higher than the MAX. 
FREQUENCY. 

0 Enter the required value by pressing the and o button ENABLE SEQ. CONTROL 
49.0 Hz 

Note: In the standard multicontroller mode, the next pump will not start until both 
thesystem pressure drop and maximum first pump speed have been 
reached. In the synchronous control mode, the first pump only has to reach 
the release frequency, then the next pump will start. 

Press © button briefly to advance to SWITCH INTERVAL 
12 hours 

SWITCH INTERVAL: 

For changeover of the master pump and follow -up pumps, in order to achieve even operating 
hours. Adjustable between 1 hour and 100 operating hours of the Hydrovar. If an interval of 
more than 100 is selected, the automatic changeover is deactivated. 
Manual changeover of the master pump in the 1't display by pressing the el -button. 

Enter the required value by pressing O or U button 

After pressing the © button for 3 seconds, you leave the sub 
menu and the display changes to 

Press the © button again briefly to advance to 

Hold the © again for 3 seconds to enter the submenu and 
the display changes to 

SWITCH INTERVAL 
24 hours 

SUBMENU 
Seq. Control 

SUBMENU 
RS 485 -Interface 

PUMP -ADDRESS 
OFF 

PUMP -ADDRESS: 

If only one pump is used, the setting remains OFF. If several pumps are connected via the RS -485 
interface (max. 4) each pump must be allocated its own address number (1 -4) 
(each number may only be allocated once!). 

0 Use the and o button to select a "PUMP- ADDRESS" 

Hold the © button for 3 seconds to return to 

PUMP -ADDRESS 
1 

SUBMENU 
RS 485 -Interface 
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Operating Instruction HYDROVAR® 

Press the © button repeatedly until you reach 

Press both buttons until the display changes to 

All settings are stored. 

SAVE ? ?? 
o o 

SAVE ? ?? 
SAVED 

ADR X (X) P X 
X.XX bar 

After a moment, the screen will automatically return to the 1' display. 

Note: Repeat this steps for each pump in the system. Use a different address 
number for each pump! 
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9.7 Multiple Pump - Pump Protection 
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The Hydrovar has the ability to protect the pump by shutting off in low /no suction or run out 
conditions. 

Note: Low /no suction protection depends on the installation of a suction line pressure 
switch, or float switch for a tank. This switch is connected to the Hydrovar. The cut 
out setting for a suction pressure switch should be greater than the minimum 
incoming pressure, required by the pump. 

Note: Run out protection is available for one pump systems and multiple pump systems 
with a common suction pipe described at chapter 11.30.1 "Conveyer Limit ". In 

multiple pump systems with separate suction pipes, you can not avoid dry running 
by measuring the system pressure, because the pressure is produced from another 
pump in the system. 

9.7.1 To set run out protection 

Hold the © button for 3 seconds and the display changes to 
PASSWORD 

0000 

Password: The password protection prevents untrained personal from accidentally changing 
the base settings: 

Set 'Password 0066' by pressing O or O 
PASSWORD 

0066 

You will now be able to access all of the alternate menus for all Hydrovar optional controls. 

Press the © button repeatedly until you reach 

Hold the © button down for 3 seconds to enter the 
submenu until the display changes to 

SUBMENU 
ERRORS 

CONVEYOR -LIMIT 
disabled 

CONVEYOR -LIMIT 
Disabled or adjustable between 0.00...NORMALIZE. To disable the conveyor limit, press o till 
"disabled" is shown on the display. An adjusted value >0 has to be reached till the programmed. 
"DELAY TIME ". Doesn't this value be reached the failure "CONVEYOR CONTROL ERROR" will be 

indicated and the pump stops. 

Press once the © button and change to DELAY TIME 
2 sec. 

DELAY TIME 
Adjustable between 0...100 Sec. 

Delayed switch -off in case of low water (terminals X1/6 -X1/7) and also for the conveyor limit 
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Press © to advance the display to ERROR -RESET 
disabled 

ERROR -RESET 
if you want to have an automatic error reset for 5 times (not for errors in the power -port), you 
have to set a delay time for the automatic reset (range: 0 -250 sec.). 

That means after a non fatal error, the Hydrovar will be restarted after the set delay time. 
After five consecutive errors the converter switches off. 
To disable this function press o until "disabled" appears. 
(The internal counter of the automatic resets will be reduced by one each operating hour). 

Note: "Fatal" error will always shut down the system the first time. 

Hold down the © key for 3 sec. to leave the submenu, until 
the display changes to 

Press the © button repeatedly until you reach 

Press both buttons until the display changes to 

SUBMENU 
ERRORS 

SAVE ? ?? 
o o 

SAVE ? ?? 
SAVED 

After a moment, the screen will automatically return to the 1n display. 

ADRX (X) P X 
X.XX bar 

Note: Repeat this steps for each pump in the system. 
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9.8 Multiple Pump - Second Required Value 
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A typical application of the second required value is for irrigation. At normal operation you need 

a pressure of about 3,5 bar in the system, but when you irrigate you need a pressure of 7 or 
8 bar. In this case, a second value in combination with an digital input is the best way to do. 

You need an external ON /OFF- switch, connected to terminals X1/14 and X1/10= Ground, to 
switch to the second required value (connected to terminals X1/12 or X1/13; Ground). There are 

two ways to configure the second required value, as an current signal (4 -20mA) or as an voltage 
signal (0 -10V or 2 -10V). 

To install this feature please follow the instruction 

® 
® 

® 
® 

4 + 5V 

3 GND 

2 510 + 

1 510 - 

RS 485 

6 NO 

5 CC 

4 NC 

Pump running signal 

3 NO 

2 CC 

1 NC 

Fault signal 

14 Digital input 

External switch for 
switch over between 
required value 1 and 
required value 2 

13 Voltage signal input 0..10V or 2..10V 

12 Current signal input 4..20mA 

11 Analogue signal output 0 -10V 

10 -I Ground 

external 
current signal 

9 
/ Motor thermoswitch or PTC 

8 J 

7 
Low Water 

6 -1 J 
5 

4 -I J External on/off 

3 +15 VDC max. 100mA 

2 Actual value signal input 4 -20mA 

1 Screen 
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9.8.1 To set second required value 

Hold the © button for 3 seconds and the display changes to PASSWORD 
0000 

Password: The password protection prevents untrained personal from accidentally changing 
the base settings: 

Set Password 0066' by pressing D or o PASSWORD 
0066 

You will now be able to access all of the alternate menus for all Hydrovar optional controls. 
You have to set nearly the same parameters as mentioned at chapter 9.5 (multiple pump 
constant pressure), the only difference are the two parameters: 

and 

ACTU. VALUE INC. 
0,35 bar 

ACTU. VALUE DEC. 
0,35 bar 

both parameters should have the same value for constant pressure, independent how many 
pumps are running. 

The other needed parameters are: 
Configuration of the 2nd required value: 

With this parameter CONFIG. 2 ̂ d REQ. VALUE you can select 
independent 2 "d required value. The change 
between Vt and the 2 "d required value can be done over 
the digital input, terminal X1/14 on the control card. 
If this input is connected to Ground, 2 "d required value active. 

OFF 

INT 

EXT ADC -I 

CONFIG. 2 "d REQ. VALUE 
OFF 

Possible selections: 

: actual value 2 is not active (no change after closing the input X1/14) 

: internal required value 2, function and setting according to 
existing required value. 

: the required value 2 is made from the value of the current signal 
(4 -20mA) at the terminals X1/12, X1/10. 20mA is equal to the 
programmed SENSOR RANGE. If the incoming current signal is below 
4mA, there will be shown an error message on the display, but no 
failure is indicated (failure relay is not closed). In this case the required 
value 2 will be O. 

EXT ADC -U 0 -10V or the required value 2 is made from the value of the voltage signal 
EXT ADC -U 2 -10V (0 -10V or 2 -10V) at the terminals X1/13, X1/10 (Ground). 

10 V is equal to the programmed SENSOR RANGE. 
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Setting the reauired value2: 

The active required value is shown in the actual display of the parameter required value.ls the 
2 "d required value active (digital input, terminal X1/14, closed), in the first line, there is shown 
Required value 2. The second line will show the source of the 2nD value, which is selected in the 
parameter CONFIG. REQ VAL:2 (see chapter 11.19.2) 
(INT or EXT -ADC -I or EXT -ADC -U) and also the actual value of this input. 

INT : you can select your value with the up- and down buttons 
EXT: only display of the value of the 2 "d analogue input signal. 
In case of saving, every time both required values are saved. 

With the buttons and 0 you can select the type of your 
used external signal (voltage or current) 

n 

Press the © button repeatedly till you reach 

Hold down the 
changes to 

button for 3 seconds until the display 

Press briefly the © button to reach the parameter 

CONFIG. 2nd REQ. VALUE 
EXT ADC -I 4 -20mA 

SUBMENU 
Seq. Control 

ACTU. VALUE INC. 
0,35 bar 

SOURCE REQ. VALUE 
OFF 

For selecting the address for the calculated value. five adjustments are possible: OFF, ADR1, 

ADR2, ADR3 and ADR4. If have an external or internal (INT or EXT -ADC -I or EXT- ADC -U) input, 
you must enter here the address where this input is connected. 

Enter with the and o buttons the address where the 
external contact and the additional analogue signal is 

connected. e.g. Pump address one 

0 

Hold down the © key for 3 sec. to leave the submenu, until 
the display changes to 

Press the n button repeatedly until you reach 

Press both buttons until the display changes to 

SOURCE REQ. VALUE 
ADR1 

SUBMENU 
Seq. Control 

SAVE ? ?? 
n v 

SAVE ? ?? 
SAVED 

After a moment, the screen will automatically return to the new 1" display. 

This window is mentioned several times in the Operating 
Instructions as 1" display at the Synch. Controller or 
Multicontroller mode. 

ADR X P X 
XX.X bar 

Note: Repeat this steps for each pump in the system. 
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10 Parameters of the main menu 

After connection of the Hydrovar unit to the power supply the following possible displays 
become visible. 

SW -Ver: VOG 120 
Date: XXXX 

The current software version with the date of 
programming is displayed for about three seconds. 

The following two displays are depending on the selected mode: 

a) Active MODE = Controller., 

1. 
ITT INDUSTRIES 

XX.X bar 

Continue by pressing the © -button 

2. REQUIRED VALUE 1 

X.XX bar 

This window is mentioned several times in the 
Operating Instructions as 1st display at Mode Controller. 

Set the desired set pressure with either nor o and then 
briefly press the © -button. 

If several pumps are connected via the RS -485 interface, one pump must be ready for operation 
when the set pressure is changed, otherwise the set value will not be accepted by the follow - 
up pumps. Afterwards the new required pressure has to be saved in all pumps. 

If you want to change to Required Value 2 you have to close the 
external contact, connected to X1/10- X1/14. 

After closing this contact, the display changes from Required value 1 to 

2.1 
REQUIRED VALUE 2 
ADC -X XX.X bar 

In this window, there is shown the condition of the 
second Required value. 

ADC -X: This parameter shows you the source of the external or internal 
value (see chapter 11.19). 

XX.X Bar: shows the actual value of the Required Value 2. 

Continue by pressing the © -button 
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b) Active MODE = Actuator: 

ITT INDUSTRIES 
Frequency XX.X Hz 

Continue by pressing the © -button 

2. 
REQUIRED VALUE 1 

X.XX bar 

This window is mentioned several times in the 
Operating Instructions as 1't display at the Mode 
Actuator. 

Set the desired set pressure with either 0 or and then 
briefly press the © -button. 
If several pumps are connected via the RS -485 
interface, you have to set this parameter on each 
pump! 

c) Active MODE = Synch. Controller or Multicontroller: 

ADR (X) P X 
XX.X bar 

Continue by pressing the © -button 

2. REQUIRED VALUE 1 

X.XX bar 

This window is mentioned several times in the 
Operating Instructions 
as 1" display at the Synch. Controller or Multicontroller 
mode. 

Set the desired set pressure with either i or o and 
then briefly press the © -button. 

If several pumps are connected via the RS -485 interface, one pump must be ready for operation 
when the set pressure is changed, otherwise the set value will not be accepted by the follow - 
up pumps. Afterwards the new required pressure has to be saved in all pumps. 

If you want to change to Required Value 2 you have to close the 
external contact, connected to X1/10- X1/14. 

After closing this contact, the display changes from Required value 1 to 

2.1 REQUIRED VALUE 2 
ADC -X XX.X bar 

In this window, there is shown the condition of the 
second Required value. 

ADC -X: This parameter shows you the source of the external or internal value (see 

chapter 11.19). 
XX.X Bar: Shows the actual value of the Required Value 2. 

Continue by pressing the 01-button 
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d) Active MODE = MANUAL CONTROL: 

1. 
ITT INDUSTRIES 

Frequency XX.X Hz 

Continue by pressing the © -button 

2. MANUAL CONTROL 
X.X Hz X.XX bar 

This window is mentioned several times in the 
Operating Instructions as 1't display at the Mode 
MANUAL CONTROL. 

Set the desired set pressure with either o or U and 
then briefly press the © -button. If several pumps are 
connected via the RS -485 interface, you have to set this 
parameter on each pump! 

Press the © button on the Hydrovar to change to 

3. 

!! The following displays of the main menu are valid for all selected Modes !( 

AUTO - START 
ON 

Select (ON) with the button or (OFF) with O . 

AUTO -START ON starts the pump automatically again 
after a failure of the power supply. 

O 

If AUTO -START is OFF, the Hydrovar has to be restarted by pressing the buttons U (OFF) and 
then O (ON) after a power supply failure. 

If the AUTO -START is OFF, the unit will not start again in cases of a failure or disconnection. 
After restarting is following message is shown: 

3.1 
NO AUTOSTART 
disable inverter 

U To restart the unit, press at first the and than to start the 0 button. 

Press © and the display changes to 

Note: All errors are only readable 

4. 
ERROR 1 

Press the © button to change to 

5. 
ERROR 2 

Here, the last error is shown 

Shows the error before the last error 
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Press the © button to change to 

6. 
ERROR 3 

Press the © button to change to 

7. 
ERROR 4 

Press the © button to change to 

8. r ERROR 5 

Press the © button to change to 

9. 
TOTAL RUN TIME 

000:00 

Press the © button to change to 

Shows the error before error 2 

Shows the error before error 3 

Shows the error before error 4 

Runtime of the motor. 
This time is reset together with the 
operating hours (in the secondary menu see 

chapter 11.31). 

Please Note : All changes have to be saved, that they will not be lost in 
case of shut off of the power supply !! 

10. 

11. 

SAVE ? ?? 
0 O 

SAVE ? ?? 
SAVED 

Simultaneously press buttons and 13 until...: 0 

appears on the display. After five seconds the display 
jumps back to the lst display. 

These parameters can also be set during operation; To do so, briefly press the button © and 
repeat steps 1 - 10. 

Please Note: often shown display 

12. 
INVERTER LOCKED 

enable inverter 

This message appears when the connection of terminal 
X1/4 -X1/5 is open (external release contact). 
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11 Settings at Secondary Menu 

Important: Before entering the secondary menu these instructions must be 
read carefully to prevent incorrect settings which will cause malfunction. 

Secondary Menu: 

Stop motor by pressing O OFF 

Press o for 3 seconds to change to 

Set 'Password 0066' by pressing n 

INVERTER STOP 
ON -> START 

PASSWORD 
0000 

PASSWORD 
0066 

Note: The password must be entered at each entry 

Confirm by pressing o and the first 
window of the sub menu is shown JOG - MODE 

0.0 Hz X.XX bar 
In the following paragraphs all possible settings are listed in the display, there is shown 
the European default setting). 

11.1 JOG -MODE 

JOG - MODE 
0.0 Hz X.XX bar 

Display and Manual Operation Mode 

Actual outgoing frequency and actual analogue input 
are shown. By pressing cl or in this menu, the 

'nternal controller of the Hydrovar will be shut off and the inverter changes to manual mode. 
With the buttons O and o you can set any constant speed. 
Setting of 0,0 Hz stops the inverter. If the JOG -MODE is left at a frequency higher than 0,0 Hz the 
inverter will continue its normal automatic operation. 

Press o on the Hydrovar to change to 

11.2 Window - % 

WINDOW 
5% 

This value indicates the max. variation of the outgoing 
pressure (see diagram "Ramp window ") 

Possible setting: between 0% - 100% of required pressure. 

Press o on the Hydrovar to change to 
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11.3 Ramp Hysteresis 

RAMP HYSTERESIS 
80% 

Level, where the fast ramp changes to the slow ramp 
(see diagram "Ramp window" on next page) 
Possible setting: between 0 %..100% of the window 

Press © on the Hydrovar to change to 

11.4 Ramp 1: Fast running up time: 

Time setting at Ramp 1, 2, 3, or 4 will influence the control of the pump and MUST NOT BE 

CHANGED at normal operation. Possible setting of each ramp 0,05 - 1000 sec. 

RAMP 1 

4.0 sec. 

Excessively fast running up time may overload the 
inverter in the starting moment. 
Excessively slow running up time may cause a break 
down of the outgoing pressure during operation. 

Press © on the Hydrovar to change to 

11.5 Ramp 2: Fast running down time: 

RAMP 2 
4.0 sec. 

Excessively fast running down time tends to cause 
oscillation or hunting or can cause an error 
(OVERVOLTAGE) during ramp down of the pump. 
Excessively slow running down time tends to generate 
over pressure. 

Press © on the Hydrovar to change to 

11.6 Ramp 3: Slow running up time 

The following ramps 3 and 4 determine the speed of the internal Hydrovar controller and 
depend on the system, which should be controlled. 

RAMP 3 
70 sec. 

A too slow running up time can cause a break of the 
outgoing pressure during variation of the demand. 
A too fast running up time may lead to oscillation 
and /or overload of the inverter. 

Press © on the Hydrovar to change to 

11.7 Ramp 4: Slow running down time: 

RAMP 4 
70 sec. 

A too fast leads to oscillation 
A too slow setting delays the switching off too much 
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Ramp - Window 

Druck, Drehzahl 
Pressure, speed 

Rl' 

eingestellter Solldruck 
set rated pressure 

R3 

80 °s 
In % eingestellte Fenstereinstellung 

100 %, Rampenhysterese 
1 % des Solldruckes 

Set hysteresis % 
5% 

In % eingestatte Window setting In 

g0,ó r00 %. Rampenhysrerese ! % rated pressure 

e 
' Set hysteresis 

RI : Rampe 1 - schnelle Hochlauframpe speed ramp fast increase 
R2: Rampe 2 - schnelle fiefiauhampe speed ramp fast decrease 
R3: Rampe 3 - langsame Hochlauframpe speed ramp slow increase 
R4: Rampe 4 - langsame Tleflauframpe speed ramp slow decrease 

R4 

Press © on the Hydrovar to change to 

11.8 Maximum Frequency 

MAX. FREQUENCY 
50.0 Hz 

t Zeit 
time 

Possible setting between 40 and 70 Hz. 
Attention: Settings higher than 50 Hz may overload the 
motor! 

Settings of 10% above nominal frequency cause 33% more power consumption! 

Press © on the Hydrovar to change to 

11.9 Minimum Frequency 

MIN. FREQUENCY 
0.0 Hz 

Here you can set the minimum frequency between 0,0 
and Max.frequency. 

Attention!: If there is set f >fmin in the parameter CONFIG. FMIN (see chapter 11.10) the 
pump will not stop in the normal mode. It will keep running with the set minimum 
frequency. 

!! Possibility of overheating of the pump !! 

Press © on the Hydrovar to change to 

11.10 Operation at the minimum frequency 

CONFIG FMIN 
f =>fmin 

If you have selected "f ->0" the frequency will go down 

to the selected minimum frequency. 

Then the inverter will keep running for the selected time and after this time the Hydrovar will 
stop automatically. 

If the selection is "f- >fn,ln" you can not run the pump below the set minimum frequency. In the 
controller, actuator and multi controller mode the pump will never run below the set minimum 
frequency (the pump will only stop with an external on/off- (terminals X1/4 and X1/5) or in case 
of a failure. 

Press © on the Hydrovar to change to 
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11.11 Delay time for shut off at minimum frequency 

STOP -DELAY FMIN 
5s 

After running the pump for this selected time at 
minimum frequency, the pump will stop, if parameter 

CONFIG. FMIN (see chapter 11.10) it set to f 0 Adjustable between 0 and 100s. 

Press F. on the Hydrovar to change to 

11.12 Boost 

BOOST 
5.0 

The stated value determines the course of the 
U /f- curve. 

Setting of the motor starting voltage in % of rated voltage. 
Settings of 0...25% of maximum output voltage are possible. However, care should be taken 
that settings are kept as low as possible so that the motor does not become thermally 
overloaded at lower frequencies. 

Press F. on the Hydrovar to change to 

11.13 Sensor - Adjust 

SENSOR - ADJUST ? 

Out of range 
Zero point adjustment of the transmitter 
Depressurise the system and press buttons O + 

simultaneously. After adjustment "adjusted" appears on the display. If "out of range" is 

shown on the display, no adjustment is possible 

0 

Press © on the Hydrovar to change to 

11.14 Sensor - Curve 

SENSOR - RANGE 
linear 

Function of the input signal (4...20mA) of the Hydrovar 
to the actual measured value. 

Application: 
inear: Pressure control, differential pressure control, level, temperature and flow control 
inductive or mechanical). 

quadratic: Flow control with an orifice plate together with a differential pressure 
transmitter. 

Press © on the Hydrovar to change to 

11.15 Setting of the measuring range 

SENSOR RANGE 
20mA = 10.0 bar 

Setting the end value of the measuring transmitter, 
e.g. 10.0 bar = 20mA of the pressure transmitter 

Adjustable range: 20 mA = 100 %; corresponds to the possible adjustable ranges: 
Bar: 0.2...100 bar; psi 2.9...1450psi; m3 /h: 4...2400m3/h; g /min 9...10560g /min 
mH2O: max 1019,5mH2O; ft: max 3345ft 0...100 %; without unit: max 1000; 

Press © on the Hydrovar to change to 
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11.16 Operation Mode 

HYDROVAR® 

MODE: 
Controller 

Select with the and o buttons O 

If only one HYDROVAR pump is in operation set the Controller. If more than one pump work 
together via the RS485 interface (follow -up pump control), the Multicontroller must be set with 
the buttons O or o 

Synch. Controller: 
The Synchronous Controller mode is working in the same way like the Multicontroller. The only 
difference is, that all pumps in the multipump system are running at the same frequency. 
Actuator: 
The Actuator application is only used if you have an external controller and the Hydrovar is used 
as a standard frequency converter. In the Actuator -Mode, the internal controller is shut off, and 
the output frequency is proportional to the input signal (X1/2) -+ 4 -20 mA = 0 - f,,,.. The 
frequency changes with the programmed ramps 1 and 2. The functions of low water, thermal 
protection and external ON /OFF are still working. 

If MANUAL CONTROL is selected, the parameter REQUIRED VALUE will change to MANUAL 
CONTROL in the main menu, where the actual frequency and the actual value is displayed 
(according to the JOG -MODE in the submenu). 
Now the frequency can be changed with the O and Q buttons, and the speed of the pump will 
change with the fasten ramps. After selecting the right frequency, it can be saved with the 
standard SAVE. 
After a supply failure, the pump will then run with this selected frequency (depending on the 
parameter AUTO -START, see chapter 10.d.3). 
The frequency can be changed between the set minimum and maximum frequency. 

In the 1" display, there is shown the actual frequency. 

NOTE: CONFIG. FMIN will not work in this mode. 

Attention: Driving the pump in a not allowed speed range can damage the motor or the 
Hydrovar -head! 

Press © on the Hydrovar to change to 
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11.17 Control Response 

REGULATION MODE 
Normal 

Normal: Speed is increased with falling actual value 
signals. (e.g.: Control at constant output pressure). 

Inverse: Speed is reduced with falling actual value signal, (e.g.: Control at constant suction 
pressure or at constant level). 

Press © on the Hydrovar to change to 

11.18 Start Value 

START VALUE 
disabled 

This parameter gives you the start value after pump 
stop in percentage of the required value (adjustable 
between disabled and sensor range). 

e.g. 
required value: 5.0 Bar 

start value: 50 % 
If the pump system have reached the required pressure from 5.0 Bar and there is no more 
consumption, the Hydrovar shuts off the pump. When the consumption grows up and the 
pressure goes down the pump will normally start. If you have selected the START VALUE at 50 

the pump will start again at 2.5 Bar. 

Press © on the Hydrovar to change to 

11.19 2^d Required Value 

CONFIG. REQ. VAL. 2 
OFF 

With this parameter CONFIG. REQ. VAL.2 you can select 
a independent 2 "d required value. The change 

between 1" and the 2nd required value can be done over the digital input, terminal X1/14 on the 
control card. If this input is connected to Ground, 2 "d required value active. 

Possible selections; 

OFF : actual value 2 is not active (no change after closing the input X1/14) 
INT : internal required value 2, function and setting according to 

existing required value. 
EXT ADC -I : the required value 2 is made from the value of the current signal 

(4 -20mA) at the terminals X1/12, X1/10. 20mA is equal to the programmed 
SENSOR RANGE. If the incoming current signal is below 4mA, there 
will be shown an error message on the display, but no failure is indicated 
(failure relay is not closed). In this case the required value 2 will be 0. 

EXT ADC -U 0 -10V or the required value 2 is made from the value of the voltage signal 

EXT ADC -U 2 -10V (0 -10V or 2 -10V) at the terminals X1/13, X1/10 (Ground). 

10 V is equal to the programmed SENSOR RANGE. 

Setting the required value2; 

The active required value is shown in the actual display of the parameter required value. Is the 
2 "d required value active (digital input, terminal X1/14, closed), in the first line, there is shown 

Required value 2. The second line will show the source of the 2nD value, which is selected in the 
parameter CONFIG. REQ VAL:2 (see chapter 11.19) (INT or EXT -ADC -I or EXT- ADC -U) and also 

the actual value of this input. 
INT: You can select your value with the up- and down buttons. 
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EXT: only display of the value of the 2nd analogue input signal. 
In case of saving, every time both required values are saved. 

Press © on the Hydrovar to change to 

11.20 Configuration of 1" relay 

RELAY CONFIG. 
Run Motor 

Possible selections with buttons and o . 

Simple Multicontr. - allows to start / stop a 

constant speed pump (see chapter 11.16) 

Run Motor motor run indication (over the relay) 

If you have selected Simple Multicontr. two parameters get new functions. The start level of the 
slave pump you enter at the parameter Enable Seg. Ctl. (see chapter 11.22.3), and the stop 
value in the parameter Synchron. Limit (see chapter 11.22.6.1). 
e.g. if the speed controlled pump reaches the start level, the relay will be switched on, and will 
be switched off, when the output frequency falls below the stop level. 

Press © on the Hydrovar to change to 

11.21 Submenu Offset 

SUBMENU 
Offset 

11.21.1 Source of the Offset input 

OFFSET INPUT 
Off 

Press © for about 3 seconds to enter the 
submenu and the display changes to 

The second additional input can be used as required 
value 2 (see chapter 11.19) and also for an Offset of 
the 1't required value. 

There are three possibilities for the source of the OFFSET INPUT: 

(A general example you can see in chapter 11.21.6) 

OFF : Offset deactivated 
EXT ADC -I : Offset will be calculated according to the current input (4 -20mA) at the 

terminals X1/12 (X1/10= Ground). 

Note: If the incoming current signal is below 4mA, there will be an error message 
on the display, but no failure is shown (failure relay is not closed). In this 
case the OFFSET INPUT works like external signal =0. 

EXT ADC -U 0 -10V: Offset will be calculated according to the voltage input 
EXT ADC -U 2 -10V (0 -10V or 2 -10V) at terminals X1/13 (X1/10= Ground) 
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Press © on the Hydrovar to change to 

11.21.2 1 
't Offset level 

LEVEL 1 

XX.X % 

The level 1 is the start level of the 1" Offset. 
(adjustable between 0 and 100% of the additional 
analogue input). 

Press © on the Hydrovar to change to 

11.21.3 2nd Offset level 

LEVEL 2 
XX.X % 

The level 2 is the start level of the 2nd Offset. 
(adjustable between 0 and 100% of the additional 
analogue input). 

Press © on the Hydrovar to change to 

11.21.4 INTENSITY 1 

INTENSITY 1 

+XX.X % 

This is the intensity of the 1't Offset of the required 
value at the zero point of the second analogue input 
Setting range: -200% up to +200% of the sensor 
range. 

Press © on the Hydrovar to change to 

11.21.5 INTENSITY 2 

INTENSITY 2 
+XX.X % 

This is the intensity of the 2nd Offset of the required 
value at the maximum point of the second analogue 
Input. Setting range: -200% up to +200% of the sensor 
range. 

To leave the submenu press the © longer than 3 sec. to change to 

SUBMENU 
Offset 
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11.21.6 Example for the Offset 

Sensor range: 
Required value: 

20mA A_l0 Bar 
5 Bar 

Level 1: 

Level 2: 

Intensity 1: 

Intensity 2: 

20% of the 2nd additional input 
80% of the 2nd additional input 

-10%A -1 bar (refer to the required value) 
+30% A +3 bar (refer to the required value) 

analog value 1 

A Level 1 Neva 2 

+ 
Intensity 1 

-l0% 

4 ba 

8 bar 

Intensity 2 

required value 

. 

5 bar 

additional input 2 

0%=4mA (0V/2 NI) 20% ab % 1 00% =20m4 (1 o ) 

At the parameter Level 1 you have entered the required value in percent from the Second 
Additional input (20 %), also proceed with the second level (80 %). 

Intensity one and two are depending on the Sensor range of the external value signal. 
The Intensity 1 that you have entered is valid till you reach Level 1, after reaching Level 1 the 
Required Value has no offset. 

The Required Value is valid till you reach the Level 2. After reaching level 2, the new value, 
depending on the Intensity 2, is valid. 
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Press © on the Hydrovar to change to 

11.22 Submenu Sequence control 

SUBMENU 
Seq. Control 

Programming Sequential Operations 

Up to four pumps can be connected using the integrated RS -485 interface (Connection of the 
terminals /1, /2 and /3 of the terminal blocks X5 or X6 of each pump together). However, the 
following additional programming must be carried out in the submenu: 

Press © for about 3 seconds to enter the submenu and the display changes to 

11.22.1 Lift Value 

ACTU. VALUE INC. 
0.35 bar 

Adjustable between 0.0 to the pre -selected 
Sensor range 

Application Example: 

1) Pump 1 reaches fmax (maximum speed) 
2) Pressure falls and reaches the start-value of the 2 ^d pump 

(= REQUIRED VALUE - ACTU. VALUE DEC.) 

3) Pump 2 is switched on automatically 
4) The required value is calculated new, after the start of the 2 ^d pump in the following way! 

New required value = REQUIRED VALUE - ACTU. VALUE DEC. + ACU. VALUE INC. 

Generally: 
k ... Number of active pumps (k >1) 
p = p.t + (k -1) *[lift value - fall value] 

Lift value = Fall value Pressure constant when pumps switch on 
Lift value > Fall value -+ Pressure rises when lag -pump switches on 
Lift value < Fall value - Pressure falls when lag -pump switches on 

HA 
7 

6 

AP 5 

nP 

4 

2 

P1 +P2+P3 

o 
Q 
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Press © on the Hydrovar to change to 

11.22.2 Fall Value 

For calculation of the set pressure after start of pumps 2 to 4 

ACTU. VALUE DEC. 
0.15 bar 

HA 

7 

5 

AW 
AWI 4 

Adjustable from 0,0 to pre -selected Sensor range 
determines the start-value of the 2nd pump and the 
other following pumps. 
(Start-Value = REQUIRED VALUE -ACT. VALUE DEC) 

P1 +P2+P3 

P1 
PL+P 

Press © on the Hydrovar to change to 

11.22.3 Release frequency of the following controller 

ENABLE SEQ. CTL. 
48.0 Hz 

Q 

Release of the follow -up pump only when the start- 
value (see chapter 11.18) is reached and the lead 
pump has reached the programmed frequency. 
(Adjustable from 0.0 Hz to 70 Hz). 

If you do not want to start a following pump this value has to be set higher than the 
maximum frequency. 
This parameter is also used to start a constant speed pump (see chapter 11.16), when 
Simple Multicontr. is set). When this frequency level is reached, the potential free contact of 
the relay X2/5 - X2/6 will be closed. 

Press © on the Hydrovar to change to 

11.22.4 Switch Interval 

SWITCH INTERVAL 
12 hours 

for changing the master pump and follow -up pump in 
order to achieve even operating hours of the pumps 
Adjustable between 1 hour and 100 hours. If it is set 
higher than 100 hours, the automatic changeover is 

deactivated). 
Manual change of master pump in the 1st display with the 121 -button. 

Press © on the Hydrovar to change to 

www.hydrovar.com 63 2 ITT Industries 
Engineered fo, Irk 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 2 - Section 11 - OM Manual

Q-Pulse Id TMS1350 Active 29/07/2015 Page 569 of 781



HYDROVAR® Operating Instruction 

11.22.5 Source of required value 

SOURCE REQ. VALUE 
OFF 

for selecting the address of the source of the required 
value. Five adjustments are possible: 

OFF, ADR 1, ADR 2, ADR 3 and ADR 4. If an additional (INT or EXT -ADC -I or EXT- ADC -U) input is 

active, you must enter here the address where this input is connected. 
At active Multicontroller or Synch. Controller there is shown the active value in a bracket in the 
middle of the display. If the sign " #" is shown in the second line of the display, the pump will 
work with a required value from a other pump in the multipump system. On the pump, which 
is the source of the required value, there is no " #" shown. 

Press © on the Hydrovar to change to 

11.22.6 Synchronous Control 

If the synchronous control is active the activated pumps try to regulate the set pressure together 
(all pumps run at the same frequency). The 2 "d pump starts, when the 1" pump reaches the 
release frequency(ENABLE SEQ: CONTR:, see chapter 11.22.3) The pumps will now attempt to 
maintain pressure by running synchronously. The follow -up pump will than be stopped, when 
both pump together run below the set SYNCHRON. LIMIT. This creates the hysteresis effect. 

SUBMENU 
Synch. Control 

11.22.6.1 Synchronous Limit 

SYNCHRON LIMIT 
0.0 Hz 

Press © for about 3 seconds to enter the submenu and 
the display changes to 

Frequency threshold adjustable between 0,0 Hz and 
the set maximum frequency. 

Switch off threshold of the first follow -up pump. The switch off thresholds of the other pumps 
are each higher by the SYNCHRON- WINDOW. 
This parameter is also used for the stop value for the external constant speed pump at activated 
Simple Multicontroller in the parameter configuration relay. (see chapter 11.20). 

Press © on the Hydrovar to change to 

11.22.6.2 Synchronous Window 

SYNCHRON -WINDOW 
2.0 Hz 

Frequency offset 
Adjustable between 0...10 Hz 

Threshold lift for switching off the next follow -up 
pump. 
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Setting the Synchronous Threshold: 

1. Set the desired set value and close the outgoing valves for no flow. 
2. Start the first pump in JOG Mode (1st Window in the submenu), increase the frequency, 

till you reach the required value. Read the frequency ( = fa ) 

3. Set the synchronous threshold (f0 + 2 -3 Hz) 
4. Set the synchronous offset to 1 -2 Hz 

(depending on the pump curve and operating point). 

To leave the submenu press the © longer than 3 sec. to change to 

SUBMENU 
Synch. Control 

Press © on the Hydrovar to change to 

11.22.7 Pump status indication 

PUMP - SEQUENCY 
Adr 1 disabled 

Shows the status of the individual drives 
for follow -up pump switching 
(adjustable from addresses 1 to 4, address 5 is 

reserved for external control device) 
- for master function / take over of master 

function if there is any malfunction of the master 
drive 
Information concerning the actual sequential 
status of each pump. 

The following diagnosis parameters can be also be read in this display window: 

hold Px Pump is stopped (control released) 
run Px Pump is running (control released) 
stop Px Pump is stopped, because f< start frequency of the previous pump 
Disabled Converter not ready to start (no release) 
Error Converter error 
Fault Polling failure (RS -485) 

(interface connection wrong or not connected) 
Detected Polling successful (RS -485) 
AdrX * " *" -> Address of the pump that is being read 

Press © on the Hydrovar to change to 

11.22.8 Error Signals for Data Bus Interruptions 

BUSARBIT-DIAG. 
o 

Counts the number of synchronising attempts over the 
RS -485 interface. 

To leave the submenu press the © longer than 3 sec. to change to 

SUBMENU 
Seq. Control 
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Press © on the Hydrovar to change to 

11.23 Submenu - RS 485 Interface 

SUBMENU 
RS 485- Interface 

11.23.1 Pump Address 

PUMP -ADDRESS 
OFF 

Press © for about 3 seconds to enter the submenu 
and the display changes to 

If only one pump is used, the setting remains OFF. If 
several pumps are connected via the RS -485 
interface (max. 4) each pump must be allocated its 
own address number (each number may only be used 
once!). 

Press © on the Hydrovar to change to 

11.23.2 ADC Reference 

ADC REFERENCE 
local 

Reference for the local ADC (Analogue/Digital - 
Converter) or SIO (RS485 interface). 

LOCAL: Actual value from transmitter (Terminal X1/ 1 -2) 
REMOTE: Actual value via RS -485 (Terminal X5 or X6/ 1 -2 -3) 

To leave the submenu press the © longer than 3 sec. to change to 

SUBMENU 
RS 485 -Interface 

Press © on the Hydrovar to change to 

11.24 Compensation Frequency 

Control according to a unit curve (increase of the set pressure, depending upon the delivery rate 
or speed). 

FREQU. -LIFTING 
30.0 Hz 

Adjustable between 6 Hz and the set MAXIMUM 
FREQUENCY, this setting states at which frequency the 
set pressure should be increased. That is the speed at 
which the pump works at the set pressure and at flow 
rate =0 (can be read in the JOG MODE). 

Press © on the Hydrovar to change to 
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11.25 Lift- Intensity 

LIFT - AMOUNT 
0.0 

Adjustable from 0% to 99,9 %; this value states how 
much the set value should be continually increased, 
till the maximum speed (maximum volume) is reached. 

1. Setting the set pressure (see: Inverter main menu) 
2. Enter frequency for demand = 0 and set pressure = Actual Value 

(see: Jog Mode ) FREQU. LIFTING 

3. Set desired lift at maximum speed, in % of set pressure 

Figure: Lift -Intensity 

eingestell 
Solldruck 
set pressi 

ter 

Egg 
gm 

MM. 
PA Rn , .EE window ; ip' lira= '`.ll' .) , /." rm 

Anhubinten 
in % des , ei lidruclltei 

lift intensity arN, , MEN in /o of 

4 
set pressure 

ire ,ia,lill, EN= 
ail K 3 ERIN 2 

0 

Press © on the Hydrovar to change to 

11.26 Analogue - Output 

ANALOG - OUT 
Actual value 

Q 

itát 

Analogue output 0 - 10V = 0 - 100% (max. 2 mA) 
Possible settings: 

Actual value (signal at terminal X1/3) 
Output frequency (0 - furax) 
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Press © on the Hydrovar to change to 

11.27 Unit 

DIMENSION UNIT 
bar 

Adjustable units: bar, psi, m3 /h, g/min, ft, mH2O, % or 
without unit can be changed with or D. 

Press © on the Hydrovar to change to 

11.28 Automatic test run 

TEST RUN 
after 100 h. 

D 

Adjustable between 10...100 operating hours. The test 
run starts the pump at the set time after the 
last stop for 20 seconds to a speed of 30 Hz. 

Deactivating test run: Set 100 hours, keep button D depressed, briefly press the button o in 

addition, -> deactivated then appears in the display. 
Reactivate the test run: Select test run and set the desired hours using the button 

The test run is only active, when the pump is stopped! 

Press © on the Hydrovar to change to 

11.29 Submenu for manual test run 

SUBMENU 
TEST RUN man. 

11.29.1 Activate manual test run 

TEST RUN man. 
D u 

u 

Press © for about 3 seconds to enter the submenu 
and the display changes to 

By simultaneously pressing + u a test run will be 
released. 

D 

The Hydrovar speeds up to the test frequency with rampi and then decreases the speed till 
stop with ramp2. 

Press © on the Hydrovar to change to 

11.29.2 Test Frequency 

TEST- FREQUENCY 
30.0 Hz 

Frequency for manual test run. 
Can be set from 6.0 Hz up to 70,0 Hz 

Press © on the Hydrovar to change to 

11.29.3 Boost 

BOOST TEST -RUN 
10.0 % 

Start voltage in % of rated voltage in order to ensure 
that the motor starts safely. 
Adjustable between 0% and 25% (see chapter 11.12) 

To leave the submenu press the © longer than 3 sec. to change to 
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SUBMENU 
TEST RUN man. 

Press Cl on the Hydrovar to change to 

11.30 Submenu - Error 

SUMENU 
ERRORS 

11.30.1 Conveyor Limit 

CONVEYOR -LIMIT 
disabled 

Press © for about 3 seconds to enter the submenu 
and the display changes to 

Disabled or adjustable between 0.00...SENSOR RANGE. 
To disable the conveyor limit, press CI till 
"disabled" or "0 bar" is shown on the display. 

An adjusted value >0 has to be reached till the programmed "DELAY TIME ". 
Doesn't this value be reached; the failure "VAL. RANGE CONTR." will be indicated and the 
pump stops. 

Press © on the Hydrovar to change to 

11.30.2 Delay Time 

DELAY TIME 
2 sec. 

Adjustable between 0...100 Sec. 

Delayed switch -off of the Hydrovar in case of low 
water, (terminals X1/6 -X1/7 opened) and also for the 
conveyor limit. 

Press © on the Hydrovar to change to 

11.30.3 Automatic Error reset 

ERROR - RESET 
OFF 

The parameter can be set OFF (no automatic reset) or, 

if you want to have an automatic error reset for 
5 times, a delay time of the automatic reset (0 -250 sec.). 

e.g. ERROR -RESET = 5 seconds 
The Inverter tries to reset the failure for 5 times, between each try to reset the failure. The 
Hydrovar waits 5 seconds to restart. After the 5'h restart, the Hydrovar will shut off and an error 
message is shown. 

The last five error signals are always stored in the memory Error 1 to 5 (main menu). 

Press © on the Hydrovar to change to 

11.30.4 Erase Error memory 

CLEAR ERRORS 
0000 

The error memory can be deleted by entering a 

password. If you want to know that, please contact 
your distributor! 
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To leave the submenu press the © longer than 3 sec. to change to 

SUMENU 
ERRORS 

Press © on the Hydrovar to change to 

11.31 Operating Hours 

OPERATING HOURS 
0000 h. 

Operating time of the control unit (Hydrovar- supply 
O.K.) Reset by simultaneouslypressing the 
buttons + GI until TIMER - RESET appears. 

Press © on the Hydrovar to change to 

11.32 Display - Contrast 

DISP. CONTRAST 
50% 

o 

Can be adjusted between 10...100 %. For improved 
clarity of the display, depending on the installation 
position. 

Press © on the Hydrovar to change to 

11.33 Set Password 

SET PASSWORD 
0066 

The pre -set password can be changed if necessary. 

Press © on the Hydrovar to change to 

11.34 Operating Lock 

LOCK FUNCTION 
OFF 

When activated [ON], it is not able to make any 
changes in the main menu. Only ON /OFF (start and 
stop) with buttons and 0 are possible. 

n order to change the desired set value, the lock function must be switched off [OFF], that 
the set pressure can be changed in the main menu. 

n 

Press © on the Hydrovar to change to 

11.35 Internal Heater 

HEATING 
ON 

Standstill heating in HYDROVAR head! 
In order to prevent condensation in the control unit 
(depending on ambient conditions), a heating 

resistance (approx. 10 watt) is switched on, when the motor is at a standstill provided that 
HEATING ON was selected and the supply of the Hydrovar is O.K. 

Press © on the Hydrovar to change to 
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11.36 Setting Default Values 

SUMENU 
DEFAULT VALUES 

11.36.1 Default Values Europe 

DEFAULT EUROPE 
n u 

Press © for about 3 seconds to enter the submenu 
and the display changes to 

Load the DEFAULT - PARAMETERS for Europe 
(e.g.: maximum frequency 50 Hz, display unit = bar) 
Loading Parameter : Press buttons + o for approx. 
5 seconds. 

Press © on the Hydrovar to change to 

11.36.2 Default Values USA 

DEFAULT USA 
n 

n 

Load the DEFAULT - PARAMETER for the USA 
(e.g.: max. frequency 70 Hz, display unit = psi) 
Loading Parameter : Press buttons + o for approx. 
5 seconds. 

n 

Attention: After reloading the default settings the display is flashing, to deactivate 
the flashing press the © until you reach the parameter "SAVE" (see next 
chapter) 

To leave the submenu press the * longer than 3 sec. and change to 

SUMENU 
DEFAULT VALUES 

Press © on the Hydrovar to change to 

11.37 Saving 

SAVE ? ?? 
n u 

All values must be saved (stored in an EEPROM) after 
changing. If they are not saved, all changes will be lost 
in case of a power failure! 

Saving: Press n + o till the message "SAVED" is shown on the display. 

After saving, the display changes automatically to the 1" display after a few seconds. 
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12 Error Signals 

12.1 Low Water 

LACK OF WATER 
ERROR 

Remedy: 
Check suction pressure or tank level! 

If suction pressure or tank level is normal the unit restarts itself. If there is no suction 
pressure switch (e.g.circulating systems), bridge terminals X1/6 and X1/7. 

12.2 Conveyor Control 

VAL.RANGE CONTR. 
ERROR 

The set minimum pressure threshold for monitoring 
pump delivery (delivery threshold) was not achieved 
within the set delay time. 

At error reset ON the system is only shut down after 5 attempts of starting. If the delivery 
threshold is set at <0, this function is deactivated. 
After the cause has been remedied, the malfunction can be reset by cutting off the power 
supply for >30 seconds or pressing all three buttons ( , and © ) together for about 
5 seconds. 

12.3 Overheating - Motor 

MOTOR OVERHEAT 
ERROR 

reset by cutting off the power supply 
and © ) together for about 5 seconds. 

12.4 Overheating - Inverter 

INVERT. OVERHEAT 
ERROR 

o 

Possible causes: insufficient cooling Ambient 
temperature is too high, motor overloaded. After the 
cause has been remedied, the malfunction can be 
for >30 seconds or pressing all three buttons (o , o 

Possible causes: dirty dissipater or lack of cooling air. 
After the cause of the overheating has been remedied, 
the malfunction can be reset by cutting off the power 

supply for >30 seconds or pressing all three buttons ( , and © ) together for about 
5 seconds. 

12.5 Over voltage 

OVERVOLTAGE 
ERROR 

o o 

Possible cause: Check mains supply, supply voltage too 
high, peak voltage owing to switching heavy loads on 
the network, or RAMP 2 is to fast! Find the cause and 

take countermeasures (e.g. network filter, RC- elements). 
After the cause has been remedied, the malfunction can be reset by cutting off the power 
supply for >30 seconds or pressing all three buttons (o o and © ) together for about 
5 seconds. 

W ITT Industries 
Engineered for fife 72 www.hydrovar.com 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 2 - Section 11 - OM Manual

Q-Pulse Id TMS1350 Active 29/07/2015 Page 578 of 781



 

Operating Instruction HYDRDVAR® 

12.6 Under voltage 

ITT INDUSTRIES 
UNDERVOLTAGE 

Possible cause: Check mains supply, faulty fuse or 
phase unsymmetry. 
After the cause has been remedied, the malfunction 

can be reset by cutting off the power supply for >30 seconds or pressing all three 
buttons (D o and © ) together for about 5 seconds. 

12.7 Limit 

ITT INDUSTRIES 
Overloaded 

Possible causes: false data settings or the pump is 

working at a capacity significantly in excess of its 
performance data. If the limit signal remains, 

OVERLOADED will appear after a few seconds and the frequency converter will stop. 
After the cause has been remedied, the malfunction can be reset by cutting off the power 
supply for >30 seconds or pressing all three buttons ( , and © ) together for about 
5 seconds. 

12.8 Short Circuit 

OUTPUT SHORT 
ERROR 

D O 

This error means a too fast current peak at the 
unit output. 
Possible reasons for this error! 

Connection cable between the control unit and the motor is damaged or the motor is 

defective. 
Disconnect the system from the power supply and remedy the fault. 
After the cause has been remedied, the malfunction can be reset by cutting off the power 
supply for >30 seconds or pressing all three buttons ( o o and D ) together for about 
5 seconds. 

12.9 Overload 

OVERLOADED 
ERROR 

Possible cause: Pump is jammed! 
Foreign body in the pumps, mechanical seal defective 
(stiff) or the pump was idle for a long period of time. 

Ramp 1 too fast: see chapter 11 4 
Maximum frequency too high: see chapter 11.8 
Boost too low: see chapter 11.12 
Defective non -return valve - Pump runs in reverse when switched off (OFF). 
De- energise and get the pump running again or if necessary call customer service. 
After the cause has been remedied, the malfunction can be reset by cutting off the power 
supply for >30 seconds or pressing all three buttons (D o and © ) together for about 
5 seconds. 
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HYDRDVAR® Operating Instruction 

12.10 Pressure Sensor Error I < 4 mA 

ACT. VALUE SENSOR 
ERROR 

Possible cause: Defective pressure transmitter or 
broken cable (damaged cable) Check the pressure 
transmitter! 

After the cause has been remedied, the malfunction can be reset by cutting off the power 
supply for >30 seconds or pressing all three buttons (o o and © ) together for about 
5 seconds. 

All error signals are given at terminal X2/1, X "/2 and X2/3 (changeover contact). 
If no Error is active, the relay switches on and terminals X2/2 and X2/3 are closed. 

Attention If "AUTO - START ON" and "ERROR -RESET - ON" are programmed, 
the unit can start again automatically after a power failure. 

12.11 Additional Error signals: 

ERROR 1 

ERROR 2 

ERROR 4 

ERROR 5 

ERROR 6 

ERROR 7 

ERROR 8 

EEPROM -ERROR (corresponding data block malfunction) 

Security error / Software protection error 

Buttonboard error (e.g.: jammed key) 

EPROM -error 

Programme error: Watchdog error 

Programme error: Processor pulse error 

Programme error: invalid processor command 

These ERROR signals can be reset by cutting off the power supply for >30 seconds or pressing 
all three buttons ( and © ) together for about 5 seconds. 
If the error signal should appear again, contact customer service and provide a detailed 
description of the error. 
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13 RS 485 - Interface 

Standardised Bus -Interface for communication between the inverters (Hydrovar Drive heads) 
and /or an overruling external control system. 

HYDROVAR® 

The data protocol complies with ISO 1745 for RS 485 interfaces and contains the following 
configurations: 

Data rate : 9600 Baud (1 Startbit, 8 Data, 1 Stopbit) 

An interface inverter RS 232/RS 485 is necessary in case communication with a V24 interface 
of a PC or another external control system is wanted. 

All parameters can be approached via the standard interface. The inline structure of the 
Hydrovar Drive head can be obtained upon request. 

1A fist 
1E Status word: 

BITO...BIT7 Inverter fault 
BIT8 Free 

BIT9 fist<than set starting pressure 
BIT10 Pump Stop /Start 
BIT11 Pump runs 
BIT12 lead /lag operation active (activ =l) 

1F control word: 

0000 Inverter stop 
0001 Inverter start 
0002 Parameter - Save 

0100 Master overrules (high Byte: or Verk.) 
0200 Requirement reset 
0300 Master overrules and requirement reset 

For further information see: 

serial data transmission - RS485 
Hydrovar - Protocol 120 
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14 Auxiliary Texts 

All auxiliary texts that are available in texts in the display window are listed here. To call them 
up press the buttons + v ; each auxiliary text then appears as "running text" in the second line 
of the window. 

Window Text: 

n 

ITT INDUSTRIES 
X.XX bar 

RQUIRED VALUE 
X.XX bar 

REQUIRED VALUE 2 

X.XX bar 

AUTO - START 
OFF 

ERROR 1 

ERROR 2 

ERROR 3 

ERROR 4 

ERROR 5 

TOTAL RUN TIME 
0000:00 

SAVE ?? 

PASSWORD 
0000 

Auxiliary Text: 

No auxiliary text avalable! Pressing buttons © and 
provides LANGUAGE SELECTION n 

Input or displayed of the desired value 

Input or displayed of the desired value 2 

ON -> Autostart enabled; OFF -> Autostart disabled 

Last ERROR 

4th recorded ERROR 

3m recorded ERROR 

2th recorded ERROR 

1 t recorded ERROR 

Total motor run time hh:mm 

Press [ O +o ] to save parameter values 

Enter password 
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Operating Instruction HYDROVAR® 
JOG -MODE 

0.0 Hz XX.XX bar 

WINDOW 
5% 

RAMP HYSTERESIS 
80 % 

RAMP 1 

4.0 Sec. 

RAMP 2 

4.0 Sec. 

RAMP 3 
70 Sec. 

RAMP 4 
70 Sec. 

MAX. FREQUENCY 
50.0 Hz 

MIN. FREQUENCY 
0.0 Hz 

CONFIG. FMIN 
f->0 

STOP-DELAY-FMIN 
0 Sec 

BOOST 
5.0 % 

SENSOR - ADJUST ? 

Out of range 

SENSOR - CURVE 
linear 

SENSOR RANGE 
20 mA = 10.0 bar 

JOG MODE: Frequency controlled by [ ] or [ O ]; 

(no control) 
D 

Desired window width around the desired value 
(in % from the desired value) 

% of half desired window width related to hysteresis 

Ramp 1: acceleration time 
(actual value outside operating window) 

Ramp 2: deceleration time 
(actual value outside operating window) 

Ramp 3: acceleration time 
(actual value within window) 

Ramp 4: deceleration time 
(actual value within window) 

Maximum output frequency 
(Range: 40 ... 70 Hz) 

Minimum output frequency 
(Range: 0... MAX.FREQUENCY) 

Configuration behavior at minimum frequency 

Delay for pump stop, when f -> 0 is chosen 

Extra power at pump start 

Sensor zero adjustment press [ D + I 

Sensor characteristic curve 

Normalise to max. SENSOR VALUE 
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MODE: 
Controller 

REGULATION MODE 
Normal 

START VALUE 

CONFIG. 2°d REQ. VALUE 
OFF 

RELAY CONFIGURATION 
Run Motor 

SUBMENU 
Offset 

OFFSET INPUT 
OFF 

LEVEL 1 

XX.X % 

LEVEL 2 

XX.X % 

INTENSITY 1 

XX.X 

INTENSITY 2 

XX.X % 

SUBMENÜ 
Seq. Control 

ACTU. VALUE DEC. 

0.15 bar 

ACTU. VALUE INC. 
0.35 bar 

tITT Industries 
Engineenrd for life 

CONTROLLER -> Standard control; 
ACTUATOR -> Frequency set point as ADC - VALUE; 

MULTICONTROLLER -> Control of up to 4 pumps 
SYNCH. CONTROLLER -> Synchronous regulation 
MANUAL CONTROL -> Frequency set point using keyboard 

Pumping regulation mode: 
NORMAL -> Regulation normal 
INVERS -> Regulation invers 

Start value 

Configuration of a second value 

Relay configuration 

SUBMENU Offset; to entry push [ 

1 sec. 

Selection of offset input 

Start level for offset 1 

Start level for offset 2 

Intensity of offset 1 

Intensity of offset 2 

J for at least 

SUBMENU Seq. Contról; to entry push [ ©J for at least 
1 sec. 

Actual value decrease for consecutive pumps 

Actual value increase at switching of additional pump 
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ENABLE SEQ. CTL 
48.0 Hz 

SWITCH INTERVAL 
12 Std. 

SOURCE REQ. VALUE 
OFF 

SUBMENU 
Synch. Control 

SYNCHRON. LIMIT 
0.0 Hz 

SYNCHRON - WINDOW 
2.0 Hz 

PUMPEN - SEQUENCY 
Adr 1 fault 

BUSARBIT - DIAG. 
0 

SUBMENU 
RS 485- Interface 

PUMP -ADDRESS 
OFF 

ADC REFERENCE 
lokal 

FREQU. -LIFTING 
30.0 Hz 

LIFT - AMOUNT 
0.0 % 

ANALOG - OUT 
Actual value 

Freq. Limit enable sequence control 

Lead lay sequence changeover time 

Source of required value at active multicontroller 

SUBMENU Synchronous regulation; to entry push: [ 

at least 1 sec. 

Frequency limit to enable the synchronous regulation 

Frequency window for the frequency limit which activates 
the synchronous regulation 

Diagnostics: Pump sequence and status 

Diagnostics: Bus arbitation (this pump) 

SUBMENU Seria Interface; to entry push [ 

at least 1 sec. 

SIO- Address of the pump 

Actual value or frequency reference enabled by the local 
ADC or by 510 

Frequency Limit for desired value lift 

Lift amount in % of desired value point 
(at maximum frequency) 

Meter output: ACTUAL FREQUENCY 
(corresp. to max. output frequency); 
ACTUAL VALUE (corresp. to max. desired pressure) 
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DIMENSION UNIT 
bar 

TEST RUN 
after 100 h. 

SUBMENU 
TEST RUN man. 

TEST RUN man 
n 0 

TEST -FREQUENCY 
30.0 Hz 

BOOST TEST RUN 
10% 

SUBMENU 
ERROR 

CONVEYOR - LIMIT 
Disabled 

DELAY TIME 
2 Sec 

ERROR - RESET 

OFF 

CLEAR ERRORS 
0000 

OPERATING HOURS 
XXXX h. 

DISP. CONTRAST 
50% 

SET PASSWORD 
0066 

LOCK FUNCTION 
OFF 

Displayed dimension unit 

Time interval for test run 
(10 ... 100 h... deactivated [ o + p ]) 

SUBMENU Pump test 
[ ©] at least 1 sec. 

Start test - run with [ 

Test - run frequency 

Test - run boost 

un manual; to entry push 

0 +o] 

SUBMENU Errors: to entry push [ © ] 

at least 1 sec. 

Conveyor limit: in case fall short of turn off 

Delay for the errors registration when the water is lacking 
end for the conveyor control 

Automatic Error Reset 

Clear error history 

Total inverter operating time 
(Reset counters: press [ o+ ] ) 

Display contrast 

Modify Password 

ON -> Keypad locked; 
OFF -> changes are allgwed 

0 
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Operating Instruction HYDROVAR® 

HEATING 
OFF 

SUBMENU 
DEFAULT VALUES 

DEFAULT EUROPA 
0 O 

DEFAULT USA 
0 0 

SAVE ?? 

0 o 

15 Maintenance 

Anti condensation heater 

SUBMENU Load DEFAULT PARAMETERS; 
to entry push [ ©] at least 1 sec. 

Load EUROPEAN DEFAULT PARAMETERS; with ( o + o 

Load USA DEFAULT PARAMETERS with [ o + o ] 

Press [ o + o ] to save parameter values 

The HYDROVAR control unit does not require special maintenance. 
However, the cooling fan and the vents should be freed of dust occasionally. 

15.1 Notes 

When replacing the control card in a plant with more than one pump ensure, that the same 
control card version (V /STK/X) is used in all Hydrovar units. 

For further information, please ask your distributor! 
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ITT 
Failure Analysis System Procedure 

Centrifugal Vertical Pumps 
SV 33- 46 -66 -92 

1) Electric pump applications 

Ii 

at 

Water transfer and circulation in the civil, industrial and agricultural sectors. 
Pressure boosting and water supply systems. 
Irrigation systems for agriculture and sporting facilities. 
Washing systems. 
Boiler feed. 
Water treatment and reverse osmosis plants. 
Fountains. 
Handling of moderately aggressive liquids. 

2) Critical items of application 

2.1) Electrical supply 
In running condition, max variation of supply voltage: 

f fHzl 1 - Un IVl t % 
50 1 220-240 6 

50 3 230-400 10 

50 3 400-690 10 

- a too high voltage generates overheating and overload; 
- a too low voltage generates starting problems. 

t 

RIP 

Lowara 

f fHzl 1 Un fVl t% 
60 1 220-240 6 

60 3 230-400 5 

60 3 400-690 5 
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Max frequency of start: 
60 start/h for power from 0.25 kW to 3 kW; 
40 start/h for power from 4 kW to 7.5 kW; 
30 start/h for power from 11 to 15 kW 
24 start/h for power from 18.5 kW to 22 kW; 
16 start/h for power from 30 kW to 37 kW; 
8 start/h for power of 45 kW; 
- if the pump starts too frequently, check the standing valve and check the possible presence of system leaks; 

- an excessive number of starting generates overheating and overload of motor. 

2.2) Liquid 
Pumps made in standard configuration (silicon carbide /coal /EPDM) must pump clean water with the following 

limits of temperature: -30°C, + 120°C. 
If the pump have the gasket with not standard material, the temperature limits are: 

- FPM: -10°C, + 120°C; 
- NBR: -20°C, + 85°C; 
- PTFE: 0°C, + 120°C; 
In case of particular applications and pumping of liquids witch are different to clean water, pumps must be 

configurated with attention. Main configurations realized, based on the type of application, are wrote in the 

following table: 

Application Advised seal ( *) Remarks 

Deionized water Silicon carbide /Special Suitable for waters witch have just undergone 
coal /EPDM oFPM by process of direct or reverse osmosis 

Demineralized water Silicon carbide /Special 
coal /EPDM o FPM 

Swimming pools Widia/Special coal /EPDM Waters witch contain chlorides with variable 
concentrations 

Washing of systems for Widia/Special coal /EPDM Mixture of water and hard caustic: max conc. 

the food industry 20 %, Tmax 80°C. 

Generics washing Widia/Special coal /EPDM Products to alkaline base with Ph between 8 

systems and 10. For greater Ph it is advised 
Widia/Silicon carbide /EPDM 

Refrigeration systems Widia/Special coel /EPDM or Mixture of water and glycol with concentration 
Widia/Silicon carbide /EPDM from 10% to 100% and temperature from -55°C 

to +40°C 

Transfer /pumping of It is advised contact the sale Large tipology of acids 
generic chemical products net 

y ?T 

( *) Rotating part/fixed part/O -Ring 

2 
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 ITT Lowara 

Pumping of diesel oil or others inflammable liquids is concurred only with use of special version of pumps SV 

ATEX. 
Pumping of abrasive liquids or with filaments in suspension is forbidden because of rapid wear of hydraulic 

part. 
If it is pumped a liquid with a viscosity greater than water viscosity, it is necessary performe a oversizing of the 

motor to avoid its overheating. 
These pumps are suitables to pumping drinkable water. 
Pumping of sea water, brackishwater or with a great concentration of chlorine is not adviced because of 

priming of corrosive phenomena in hydraulic part. 

2.3) Installation 
Limits of environement temperature: 0°C _ 40°C: 
- if the temperature is greater than limits and /or if installation is made at altitude greater than 1000 m it is 

necessary performe a derating of motor using a coefficients inside of installation handbook. Otherwise it 

generates overheating of motor. 
Relative humidity of environement must not greater than 50% at 40°C. 

- installation of pump in environement with a great humidity causes a damaging of motor bearings. 
Max operating pressure of system: 
- SV 33, 46: 16 -25 -40 bar; 
- SV 66, 92: 16 -25 bar. 
Min pressure in suction with hot water must respect limits of installation handbook; otherwise it generates a 

cavitation and damaging of hydraulic part. 

Pump must never operates without water; otherwise, it generates damages of mechanical seal and bushes. 
The pump, before the starting, must be primed by filling the pump body and the suction pipe: 
- in case of positive suction head, it must close the downstream on -off valve, remove the priming plug, open 

the upstream on -off valve until the water let out to the plug and so replace the plug. 
- in case of suction lift, it must close the downstream on -off valve, open the upstream on -off valve, remove the 

priming plug and fill with water the pump with the appropriate glass or the funnel and so replace the plug; 
- possible residual air bubbles can be left out loosening the the priming plug. 
In starting condition it must check the direction of rotation of pump: 
- a wrong direction of rotation causes a loosening of fixing nut of impellers. 

In case of working in suction lift it is advised to installation of standing valve to avoid the empty of pump and 
the consequent reverse rotation. 

It is necessary guarantee a correct air flow for motor cooling. It is necessary the ventilation grid is not partially 
or totally obstructed; otherwise it generates overheating and overload of motor. 

If it is necessary change the mechanical seal, it is not necessary separate the motor from the pump; it is 

sufficient remove the coupling joint and the seal holding disc: in riassembly phase, it must respect the driving 
torque of nuts and screws wrote in the installation handbook. 

If it is pumped a slimy liquids, it is advised to rinse the pump after her use to avoid the damaging of bushes. 

3 
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1- motors of power until 1.5 kW, have an internal motor protection but they cannot operate without a operator 

supervision or insertion of additional protections inside of control board. 
1- motors of power greater than 1.5 kW and 3- motors must be protected with a circuit breaker installed by a 

Customer (it is adviced use of Lowara control board). 
It is recommended installation of high sensibility differential switch (Ian <_ 0.03 A) inside of control board, to 

protect the people from possible electric contact with live parts. 

2.4) Operation with inverter 

Operation with inverter positioned inside of the control board not present particular limits (see the inverter 

handbook). 

3) Equipments and tools required and tools required 

Megaohmeter 500 - 1000 Vdc; 

4) Inspection of defected product 

4.1) Preliminary information 
On receiving of defective product, requirements from Customer: 

purchase date (if possible, confirmed by bill or sale slip); 
installation date; 
conditions of installation. 

4.2) External visual inspection 
Check the external condition of product, in a particular manner check on the surface of pump body the 

presence of weld or fusion defects and integrity of aluminum motor casing. 
If during the operating there is an anomalous whistle, it can be caused by air infiltration; to avoid it is sufficient 

tighten the nuts of tie rods. 

4.3) Preliminary inspections 
Data in plate: 
- type of product and code; 

- series number; 
- manufacturing date; 
Based on type of application witch is subject the pump, check if the configuration is right or wrong (see the 

table in 2.2). 
Condition of capacitor (1- motor). 

4.4) Electrical resistence of windings 
Measure electrical resistance of windings to find possible damages (interruptions /burnings). 

4.5) Measure of insulation resistance 
Performed in accordance with european standard EN 602 04 -1 (500 Vdc between conductors and ground). 

Test is passed if insulation resistance is >_ 10 MO. 

4 
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 ITT 
5) Disassembly and analysis 

Remove the protection grid of coupling joint and check that its two 
elements are installed correctly (in balanced manner): 
- if assembly of joint is uncorrect, it generates an unbalancing of 

rotating part, witch can cause noise and damaging of pump. 
Check with a calibrated fork -shaped shim the position of hydraulic 

pack: a wrong position generates a sliding of impellerson the diffusers. 
Remove the coupling join taking care that you don't miss the coupling 

pin of pump shaft/join positioned on the pump shaft. 

Remove the fixing screws witch connects the motor flange to the 
adaptor, so separate the motor from the pump. 

Remove the seal holding disc, unscrewing the fixing screws and 
remove the fix part of mechanical seal: 

- check the condition of O -Ring; 
- check the condition of surface of mechanical seal. 

Now is possible remove the mobile part of mechanical seal and check 
the condition of its surface, or before of this, it can separate the adaptor 
from the upper head. 

Unscrew the nuts, remove the tie rods and the upper head: 
- check the presence of weld or fusion defects depending on version; 
- check the condition of O -Ring (pinching, cuts). 

5 

t 

11. 

Lowara 
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Separate the pump body from the external sleeve: 
- check the presence of weld or fusion defects depending on version; 
- check the condition of O -Ring (pinching, cuts); 
- if present, check the condition of thrust balancing piston. 

Extract the full impellers /diffusers pack from external sleeve. 
Unscrew the fixing nut of hydraulic pack remove the lower support 

and extract one by one all stages (impellers, diffusers, impellers 
spacers): 

- check the wear of impellers and presence of defects in the welds; 
- check the presence of diffusers stack spring and its integrity. 
If the pump must be subsequently riassebled, it must put the diffuser 

with bush in the same position to avoid dangerous oscillations of 

hydraulic pack during the operating. 
Examine the pump shaft and check its integrity. 

Remove the protection grid and the motor fan. 
Remove the motor cover, separate the rotor from the motor casing 

and check the condition of bearings. 

Performe an heads visual analysis for 
following cases: 
a) all motors: 
- one or more winding coils burnt - - --> 
b) 1- motor: 
- run winding OK and start winding KO 
- run winding KO and start winding OK 
- both windings faulty - - --> overload; 
c) 3- motor: 
- 1 phase fine and 2 phases burnt - - --> 
- all phases burnt - - --> overload. 

finding possible problems with 

shorted coil; 

capacitor defected; 
motor could not start; 

powered with only 2 phases; 

6 
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6) Check list 

T YP e of problem 
Does not delivery water 
Low performance 
Does not starts 
Noisy 
Grounded motor 
Excessive power input 
Runs slowly 
Further: 

Pump data 
Type: 
Code: 
Series number: 
Installation date: 
Manufacturing date: 
Liquid pumped: 
Temperature: 
Note: 

SV pumps failure causes required for claim oaenin 

Lowara 

Where What Why 
100 Electric motor 100 Flooded /full of water 106 Uncorrect assembly /testing of components 

110 holes of drain condensate, obstructed /closed 
111 Pinched gasket screws 
112 Not complying components tooling 
100 Further (supply detailed description of failure) 
103 Not complying /unsuitable applications 
119 Normal wear 
120 Excessive wear 
101 Further: 

100 Electric motor 101 Excessive power input / 
overheating / burnt 

102 Motor shaft locket 
104 Wrong intemal electrical connections 
106 Uncorrect assembly /testing of components 
107 Bursted / unconnected capacitor 
108 Short circuit for contact with mobile parts 
109 Short circuit between coils /windings 
114 Hydraulic rotating part locked 
115 Presence of external matters between windings 
100 Further (supply detailed description of failure) 
121 Inadequate power supply 
103 Not complying /unsuitable applications 
113 Inadequate size of motor 
116 Inadequate cooling 
119 Normal wear 
120 Excessive wear 
101 Further: 

100 Electric motor 102 Runs slowly / does not st 106 Uncorrect assembly /testing of components 
107 Bursted / unconnected capacitor 
117 Defected/wrong rotor 
118 Not operating level sensors 
119 Water full level sensors 
100 Further (supply detailed description of failure) 
121 Inadequate power supply 
103 Not complying /unsuitable applications 
113 Inadequate size of motor 
101 Further:. 

100 Electric motor 103 Does not stops 105 Defected/not operating electrical /electronic components 
118 Not operating level sensors 
100 Further (supply detailed description of failure) 
103 Not complying /unsuitable applications 
101 Further: 

101 Motor shaft 104 Noisy / locked / vibrate 
(ok windings) 

102 Locked motor shaft 
106 Uncorrect assembly /testing of components 
112 Not complying components tooling 
114 Hydraulic rotating part locked 
100 Further (supply detailed description of failure) 
103 Not complying /unsuitable applications 
119 Normal wear 
120 Excessive wear 
101 Further: 

7 
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101 Motor shaft Shaft /toothingjut 112 Not complying components tooling 

loo Further (supply detailed description of failure) 
103 Not complying/unsuitable applications 
119 Normal wear 
120 Excessive wear 
101 Further: 

101 Motor shaft 401 Broken/cracked 112 Not complying components tooling 
i 00 Further (supply detailed description of failure) 
i 03 Not complying/unsuitable applications 
110 Normal wear 
120 Excessive wear 
101 Further: 

200 Control device 200 Not operate i 05 Defected/not operating electrical/electronic components 
200 Lack of technical I commercial information 
i 18 Not operating level sensors 
i i 9 Water full level sensors 
i 00 Further (supply detailed description of failure) 
121 Inadequate power supply 
i 03 Not complying/unsuitable applications 
110 Normal wear 
i 20 Excessive wear 
101 Further: 

300 Total hydraulic 300 Low performance 106 Ummrrect assembly/testing of components 
i i 2 Not complying components tooling 
300 Wrong rating plate/packing 
loo Further (supply detailed description of failure) 
103 Not complying/unsuitable applications 
119 Normal wear 
120 Excessive wear 
101 Further: 

300 Total hydraulic 104 Noisy / locked /vibrate 

: 

106Uncormct asembly/tesöngof components 
112 Not complying components tooling 
114 Hydraulic rotating part locked 

Further (supply detailed description of failure) 
103 Not complying/unsuitable applications 
110 Normal wear 
120 Excessive wear 
101 Further: 

403 Pump sleeve 400 Leak 106 Uncorrec assembly/testing of components 
112 Not complying components tooling 

. 

1 00 Further (supply detailed description of failure) 
1 03 Not complying/unsuitable applications 
110 Normal wear, 
1 20 Excessive wear 
101 Further: 

404 OR/Mechanical seal 400 Leak 106 Unoonou assembly/testing of components 
112 Not complying components tooling 
1 00 Further (supply detailed description of failure) 
1 03 Not complying/unsuitable applications 

118 Normal wear 
120 Excessive wear 
101 Further: 

408 Pump shaft/joint 401 Broken/cracked 108Unommn assembly/testing of components 
112 Not complying components tooling 
100 Further (supply detailed description of failure) 
1 03 Not complying/unsuitable applications 
110 Normal wear 
120 Excessive wear 
101 Further: 

600 Product 600 Wrong rating plate 
packing 

106 Uncorrec assembly/testing of components 

601 Wrong product 
document 

200 Lack of technical I commercial information 

602 Not acknowledgment of 
warranty 

600 Out of leqal warranty period 
*01 Product tampering 

8 

Date edition: 12/2OOG 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 2 - Section 11 - OM Manual

Q-Pulse Id TMS1350 Active 29/07/2015 Page 596 of 781



 ITT 
8) Faci 

. ..f:: .. . ...v ; .:r . . . 
r'1..ya..:;.::Sy:.j... 

Lowara 

Problem founded Possible causes of the problem 
Pump does not start Power supply problems: 

no power; 
unconnected or damaged cable; 
supply voltage too low; 

Hydraulic locked. 
Fuses burnt. 
Circuit breaker tripped or not calibrated. 
Capacitor too small or damaged (1- motor). 
2 phases powered (3- motor). 
Motor is burnt because of insulation defected, overheating or 
overload (unsuitable liquid) 

Pump does not delivery water Non return valve clogged 
Water level too low 
Delivery outlet obstructed 
Pump run in the opposite way 
Lack of priming 
Pump operates in cavitation 

Low performance Delivery outlet partially obstructed 
Pump run in the opposite way 
Clogged non return valve 
Unsuitable liquid (density or specific weight >1) 
Wear of hydraulic part 
Lack of priming 
Uncorrect priming 
Difference in height and /or flow resistence too highs 
System leaks 

Leaks of hydraulic part Mechanical seal damaged 
O -Ring damaged 
Welds or fusions defected 

Noisy Pump operates in cavitation condition 
Motor bearings damaged cause by condensate 
Presence of foreign matters 
Air infiltration caused by wrong tightening of nuts of tie rods 

Runs slowly Run and start windings exchanged on control panel (1- motor) 
Wrong windings connections inside the motor (3- motor) 

Grounded motor Generation of condensate inside the motor 
Insulation defected 
Presence of foreign matters 
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Excessive power input Uncorrect voltage 
Windings defected 
Motor supplied with 2 phases (3- motor) 
Unsuitable liquid 
Overload 
Defected pump 
Defected bearings 
Too high frequency of startings 

Hydraulic locked Unsuitable liquid 
Presence of foreign matters inside of pump 
Tolerance of tooling beyond the limits 
O -ring out of seat 
Presence of foreign matters in the thrust balancing piston 
(metallic flash) 

Overheating /overload Too high liquid temperature 
Too high frequency of starlings 
Wrong supply voltage 
Defected pump 
Thrust bearings damaged /seized 
Lack of adequate protection inside of control board (for motors 
without internal protection, see 2,3) 
Lack of ventilation of the motor 
Too high environment temperature 

10 
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HMHMS SERIES 
HORIZONTAL MULTISTAGE 
CENTRIFUGAL PUMPS 
Modern -design noiseless high- efficiency pumps, 
available in the HM version for domestic 
applications and in the HMS version for industrial 
applications (made entirely of 
AISI 316 stainless steel). 

HM APPLICATIONS 
(AISI 304 + Technopolymmmer) 

Clean water circulation for domestic use. 

Pressure boosting units for single- or double- family 

dwelling water supply. 

Irrigation systems. 

Washing. 

HMS APPLICATIONS (AISI 316) TABLE OF 
Industrial washing systems. 

Cooling and heating circuits. 

Handling of special liquids (demineralized or softened 

water, washing solutions, oils, etc.). 

Irrigation systems handling' water containing nutritive 

and /or chemically aggressive substances. 

SPECIFICATIONS 
Delivery: up to 120 1 /min (7,2 m3 /h). 
Head: up to 60 m. 
Continuous duty. 
Max. temperature of pumped liquid: 
-10 °C to +60 °C for HM 
-10 °C to +110 °C for HMS. 
Maximum operating pressure: 8 bar. 
Enclosed motor with external ventilation and 

aluminium alloy finned casing. 
Versions: 

Single -phase 220 -240 V 50 Hz, built -in automatic 

reset overload protection. 

Three -phase 220- 240/380 -415 V 50 Hz, overload 

protection to be provided by user. 

Class F Insulation. 
Power up to 0.9 kW. 

IP 55 protection. 

HM SERIES 
MATERIALS 

PART MATERIAL 
'Pump body, Seal- hoùsing 
Diffusers, Covers, Spacers 

STAINLESS STEEL 
. (AISI 304-- DIN,1.4301) ;. 

Impellers TECHNOPOLYMER SUITED FOR 
HANDLING FOOD PRODUCTS 

Shaffextension ' 

. 

' "STAINLESS STEEL ' 

(AISI 316L - DIN` 1.4404) 

Fill and drain plugs NICKEL -PLATED BRASS 

Mechanical>seal CARBOWCERAMIC/EPDM' 

O -ring seals EPDM 

HMS SERIES 
PART MATERIAL 

Pump'body, Seal- housing 
Diffusers, Covers, Spacers 

STAINLESS STEEL 
' (AISI 316L'- DIN 1:4404) 

Impellers, Shaft extension, 
Fill and drain plugs 

STAINLESS STEEL 
(AISI 316L - DIN 1.4404) 

Mechanical seal CARBON/CERAMIC/EPDM 

O -ring seals EPDM 
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OPERATING CHARACTERISTICS AT 2850 rpm 50 Hz 

2HM - 4HM 
I 

- 2850 rpm I ISO 9906-Annex A 

0 mp gpm 5 10 15 20 25 30 

0 US gpm 5 ' 10 15 ' 20 25 30 35 
60 I I 1 

, I 1 I 1 1 
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PUMP TYPE RATEO 0-DELIVERY 
POWER 

r1511 U la 18 21 53° 1 

I lO 1 120 

kW I 

I0 

WAD METERS COLUMN OFWAIER 

214M3(1) 0.3 0,4 23.8 21,4 19.7I17.6 15.2 12.5 ' 94 
2HM4(T) 045 06 354 32.0 295 I 26.5 23.0 19.0 14.5 
211M5(1) 0.55 0.75 46.8 42,1 38.8 134.9 30.4 25.3 19.6 
2HM7(T) 0.75 1 58.5 53.2 495 449 39.5 33.2 258 
414M4(7) 0.45 0.6 24.6 20.3 19.1 17.8 16.5 15.0 11.9 I 8.3 
41/M501 0.55 0.75 35.4 281 272 25.4 23.6 I 21.6 I 172 121 
49M7(1) 0.75 1 48.1 40.2 38.2 360 33.7 31,2 25.2 17.7 
4HM9(TI 0.9 I I 2 I 60.7 51.2 48.6 45 9 I 42.9 39.7 32.4 I 23.6 

PUMP TYPE INPUT INPUT CAPACITOR 

POWER' CURRENT 

SINGLEPHASE 120340 V 

kW pf /450V 

214M3 0,51 2,34 . 10 

2HM4 066 2.92 14 

2HMS 085 3,72 16 
2HM7 1.13 509 20 
411M4 0,62 1,77 14 
413MS 0.86 3,76 16 

4HM7 1,29 5,74 25 
4HM9 1.45 1 649 25 

sw,,.,,.a. w..al...m 

PUMP TYPE INPUT INPUT INPUT 

POWER' POWER. POWER 

THREE -PHASE 820-244 V 380415 V 

kW 

2HM3T 0,47. 100 104' 
2HM4T 0,67 2,56 148 
2HM5T 087 204 1,70 
2HM7T 1,12 374 2,16 
4HM4T 0,62 2,51 1,45 
4HM5T 688 2,96 1.71 

4HM7T 1,21 4,33 2,50 
4HM9T 1.38 461 2.66 

2HMS - 411MS I - 2850 rpm I ISO 9906-Annex A 
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PUMP TYPE RATED o . DELIVERY 

POWER 

n11 IU I B 

30 I 

1 2ll 
50 

3 1 16 

60 10 

41 1 

BO 

1 

MO RO 

4W ETERS COLUMN OP WATER 1 

2HM53(i) 0.3 0.4 I 20.51 17.8 I 16.2N T14.4 NI 12.3 I 9.8 6.9 1 I I 

2HM54R(1) . 045 0.6 3021 26.7 
1 

243 21.4 I 18.1 I 144 103 I I 

2HM54(7) 0.45 0.6 41.1 35.6 32,4 28.7 1 24.6 1 19.8 
1 

14.4 
1 I 

2HMS71T) 075 1 512 455 417 37 I 
1 

31.7 25.4 18.2 I I 

4HMS3(1) 0.3 0.4 19.1 I 15.3 14.4 13.5 12.6 11.6 I 9.3 6.6 
4HMS4171 045 0,6 278 I 228 21.5 20.1 18.6 170 1 135 95 
4HMS5(n 0.55 0.75 37.2 30.6 28.9 27.0 25.1 23.0 18.2 12.7 
4HM57(T) 0.75 I 46.7 I 389 I 36.8 346 32.2 I 296 23,7 16.7 

PUMP TYPE INPUT INPUT CAPACITOR 

POWER CURREN 

SINGLEPHASE 120-240 V 

kW A RF /<SOV 

2HMS3 0.47 2.25 10 

2HMS4R 0.61 2.75 Id 
2HM54 0.73 3.28 16 

2HM57 100 4.61 
I 20 

4HMS3 0.51 2.35 10 
4HMS4 068 2.99 14 

410M55 0.81 3.54 16 

4HMS7 1.13 508 20 

DIMENSIONS AND WEIGHTS, HM, HMS SERIES 
PUMP TYPE DIMENSIONS (mm) WEIGHT 

NUMBER OF STAGES A O L LI H kg 

2HM3 2 96 120 345 62 199 6,8 
2HM4 3 121 120 370 62 199 7,7 
2HM5 4 146 120 395 62 199 8,5 
2HM7 5 171 140 434 76 209 12 

4HM4 96 120 345 62 199 7,3 
4HM5 3 121 120 370 62 199 8,1 

4HM7 4 146 140 409 31 218 11,6 
4HM9 5 171 140 434 31 218 114 
2HM3T 2 96 120 345 62 199 6,6 
2HM4T 3 121 120 370 62 199 7,6 

2HM5T 4 .146 120 395 62 199 8,3 
2HM7T 5 171 140 434 76 209 11.7 
4HM4T 2 96 120 345 62 199 7,1 
4HMST 3 121 120 370 62 199 8 

4HM7T 4 146 140 409 76 209 11,3 
4HM9T 5 171 140 434 76 209 12 

2HM53 2 96 120 345 62 199 7 

26M54R 3 121 120 370 62 199 7,6 
2HMS4 4 146 IN 395 62 199 8 
2HM57 5 171 140 434 76 209 12 

414M53 2 96 120 345 62 199 7 
4HMS4 3 121 120 370 62 199 7,8 
414M55 4 146 120 395 62 199 8,7 
4HM57 5 171 140 434 76 209 10 
2HM537 2 96 120 345 62 199 7 
2HM54RT 3 121 12 370 62 199 7.6 
244M54T 4 146 120 395 62 199 8.2 
2HMS7T 5 I 171 140 434 76 209 9,6 
4HMS3T 2 96 I 120 345 62 199 6.8 
4HMS4T 3 

I 
121 I 120 370 62 

I 
199 7,7 

4HMS5T 4 146 I 120 395 62 199 8,5 
4HMS7T 5 171 I 140 434 1 76 I 209 10 

mmolm.m51_ e Y 

PUMP TYPE 

POW N CURRENT GURREN 

THREE-PHASE 210240 V 380415 V 

kW A A 

2654631 0.42 1.77 1.02 

2HMS4RT 061 2.51 145 
2103154T 0.73 179 1.61 

2HMS7T 0.98 3.53 2.04 
4HM531 0.48 1.8 1.04 
4HM54T 0.69 2 58 I 49 
4HM55T 0.82 2.89 1.67 
4HMS7T 1.10 3.65 2.11 
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it P- PSA -BG -BGM GARDEN -SP- CEA -CA 
HM -HMS 

Istruzioni installazione ed uso - Sicurezza - 

Dichiarazione di conformità 

en 
P- PSA -BG -BGM. GARDEN -SP- CEA -CA Instructions for installation and use - Safety - 

HM -HMS Declaration of-conformity 

P- PSA -BG -BGM GARDEN -SP- CEA -CA Instructions pour installation et l'emploi - fr 
HM -HMS Sécurité - Déclaration de conformité 

de P- PSA -BG -BGM GARDEN -SP -CEA -CA Installations- und Bedienungsanleitungen - 
HM -HMS Sicherheit - Konformitätserklarung 

P- PSA -BG -BGM GARDEN -SP- CEA -CA Instrucciones de instalación y uso. es 
HM -HMS Seguridad. Declaración de Conformidad. 

P- PSA -BG -BGM GARDEN -SP- CEA -CA . Instruçbes instalaçáo e uso - Segurança - 

pt HM -HMS Dedaraçäo de conformidade 

P- PSA -BG -BGM GARDEN -SP- CEA -CA Aanwijzingen voor de installatie en het 

nl 
HM -HMS 

gebruik - Veiligheidsvoorschriften - 

Verklaring van overeenstemming 

da' 

P- PSA -BG -BGM GARDEN -SP -CEA -CA Instruktioner vedrerende installation og brug- 

HM -HMS Sikkerhed - Overensstemmelseseridmring 

P- PSA -BG -BGM GARDEN -SP- CEA -CA Instruktioner för installation och användning - 
SV 

HM -HMS Säkerhet - Försäkran om överensstämmelse 

no P- PSA -BG -BGM GARDEN -SP- CEA -CA Instruksjoner for installasjon og bruk - 

HM-HMS Sikkerhet - Overensstemmelseserklæring 

P- PSA -BG -BGM GARDEN -SP- CEA -CA Asennus- ja käyttöohjeet - Turvallisuus - 
fI 

HM -HMS vakuutus yhdenmukaisuudesta 

P- PSA -BG -BGM GARDEN -SP -CEA -CA Oör)y(eç cyKatáaraonç Kai Xprijorlç - gr, 
HM -HMS AoìpóÀera - n>MÀwan aupp6pcworiç 

tr P- PSA -BG -BGM GARDEN -SP- CEA -CA Yerle ;firme ve kullanim bilgileri - Emniyet 

HM -HMS Uygunluk beyani 

a r P- PSA -BG -BGM GARDEN -SP= 

HM -HMS 
CEA -CA 61-41J Plai,.Yf,y 4T4S li ú1.. 1Ló 

js,aii c 
u.a.ei,.d 

P- PSA -BG -BGM GARDEN -SP- CEA -CA FncrpyKlwH HO yer.II.e H iKCnayarinuu - 

r he3nadHGrL - )[eKaapauHn cNTlCTCrsHn 

f P- PSA -BG -BGM GARDEN -SP- CEA -CA Instrukcja obsiugi - Zasady Bezpieczeristwa - 

pI HM -HMS Deklaracja zgodnoki 

Engineered for life 

C' 
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1. MOVIMENTAZIONE 
H prodotto va sollevato e movimentato con cura. 

2. IMPIEGHI 
Movimentazione di acque pulite non aggressive prive di gas disciolti, 
con moderata presenza di gas solo per i modelli BG e BGM garden. 

Impieghi tipici 
Rifornimenti idrici domestici, irrigazioni, pressurizzazione, travasi. 

3. LIMITI D'IMPIEGO 
Max pressione d'esercizio: 800 kPa (8 bar). PSA: 1MPa (10bar) 
Max temperatura liquido: P, BG, SP, HM: 40 °C; CEA -CA -PSA: 
85 °C, 110 °C in versione ... - V. 

Max temperatura ambiente: 40 °C (per 40 +45 °C vedere punto 5) 
Max nr. Avviamenti orari: 40 

4. INSTALLAZIONE 
Fissare l'elettropompa ad una base stabile con opportune viti, utiliz- 
zando le asole predisposte sul piede motore. 
Installazione corretta (fig. 1) 
A= 
B= 
C= 
D= 
E_ 

riduzioni eccentriche 
pendenza positiva 
buona immersione 
curve ampie 
diametro tubo d'aspirazione >= diametro bocca della 
pompa 

F = dislivello di sollevamento. Dipende dalla pompa e 
dall'installazione ( *) 

G = tubazioni non gravanti sulla pompa ma supporti 
indipendenti 

H = valvola di fondo (non indispensabile per modelli SP- BG -SG) 
( *) II dislivello di aspirazione è determinato dalla temperatura del 
liquido, della quota altimetrica, delle perdite di carico e del 
NPSH richiesto dalla pompa. 
Indicativamente il dislivello in aspirazione è 4m per i modelli P e 
C e 7m per i modelli BG e SP. 

Installazione errata (fig. 2) 
1 = curva brusca; alte perdite di carico 
2 = immersione insufficiente: risucchio d'aria 
3 = pendenza negativa: sacche d'aria 
4 = diametro tubo < al diametro bocca della pompa: alte 

perdite di carico. 

5. COLLEGAMENTO ELETTRICO 
Eseguire i collegamenti come indicato sul retro del coperchio mor- 
settiera (rotazione antioraria) o in fig. 4 per le versioni monofase e in 
fig. 5 per le versioni trifase. Usare cavi a normativa con 3 condutto- 
ri (2 +terra) per versioni monofase e con 4 conduttori (3 +terra) per 
versioni trifase. Le caratteristiche di riferimento (tensione, frequenza 
e corrente assorbita) sono riportate sulla targhetta della pompa. 
Le elettropompe monofase hanno la protezione termoampero- 
metrica a riarmo automatico incorporata; le elettropompe trifase 
vanno alimentate sempre tramite un salvamotore magneto -ter- 
mico tarato alla corrente di targa. 
Per temperatura ambiente da 40 a 45 °C si dovranno utilizzare 
cavi di alimentazione con caratteristiche di temperatura non 
inferiore a 95 °C e con sezione minima dei conduttori di 1,5 mm2. 

Controllo del senso di rotazione (solo trifase) 
L'esatto senso di rotazione è orario guardando la pompa dal lato 
motore. . 

La verifica si effettua a vista, guardando la ventola o 
controllando la prestazione della pompa. 
II senso di rotazione corretto è quello che genera prestazioni 
Q/H maggiori. In caso di rotazione contraria invertire tra di loro 
due fili di alimentazione. 

6. ADESCAMENTO (Fig. 3) 
Riempire attraverso l'apposito tappo il corpo pompa e il tubo 
aspirante facendo fuoriuscire tutta l'aria. 
Per i modelli SP -BG l'autoadescamento senza valvola di fondo 
può richiedere anche 3 -4 minuti. Per questo si consiglia sempre 
l'impiego della valvola di fondo. 

7. MANUTENZIONE 
Qualsiasi intervento sulla pompa deve essere eseguito da per- 
sonale qualificato previo scollegamento dalla rete. La pompa 
non richiede manutenzione ordinaria. 

GB 1. HANDLING 
The product must be lifted and handled with pare. 

2. APPLICATIONS 

Designed to handle clean nón- aggressive water free of 
dissolved gases. For water with moderate gas content, use BG 
and BGM garden models. 
Typical applications. 
Domestic water supply, irrigation, pressure boosting, liquid 
transfer. 

3. WORKING LIMITS 

Max. operating pressure: 800 kPa (8 bar), PSA; 1 MPa (10 bar) 
Max. liquid temperature: P,' BG, SP, HM: 40 °C; CEA -CA -PSA: 
85 °C, 110 °C for ....- V version. 
Max. ambient temperature: 40 °C (for 4045 °C see point 5). 
Max. number of starts per hour: 40 

4. INSTALLATION 

Screw the electric pump to a stable base using the slots in the 
foot of the motor. . 

Proper installation (fig. 11 
A= eccentric adapters 
B = positive lift 
C= good immersion 
D= wide bends 
E = suction pipe diameter >= pump port diameter 
F = suction lift. Depends on pump and installation ( *) 
G= pipes must not exert stress on pump but on independent supports. 
H = foot valve (not necessary for SP -BG -SG models). 
( *) The suction lift is determined by liquid temperature, altitude, 
flow resistance and 
NPSH required by the pump. 
As a general rule, the suction lift is 4 m for the P and C models, 
and 7 m for the BG and SP models. 
improper installation (fig. 21 
1 = tight bends: high flow resistance 
2 = insufficient immersion: air suction 
3 = negative lift: air pockets 
4 = pipe diameter < pump port diameter: high flow resistance. 

., 

5. ELECTRICAL CONNECTION 
To connect, proceed as shown on the back of the terminal board 
cover (anticlockwise rotation) and . in fig. 4 for single -phase 
versions, fig. 5 for three -phase versions. Use standard 3 -wire 
cables (2 +ground) for single -phase versions, 4 -wire cables 
(3 +ground) for three -phase versions. 
The reference characteristics (voltage, frequency ancWut 
current) are shown on the pump rating plate. 
The single -phase pumps have built -in, automatic reset thérmo- 
amperometric protection; the three -phase pumps must always 
be supplied through a magneto- thermal overload cutout set to 
the rated current. 
For ambient temperatures of 40 to 45 °C, supply cables with 
temperature characteristics of at least 95 °C and minimum wire 
gauge of 1.5 mm2 must be used. 
Check the direction of rotation (three-phase models oniy1 
Clockwise rotation when looking at pump from the motor side. 
Check by looking at the fan or by observing the pump's 
performance. 
The correct direction .of rotation is the one that generates the 
highest 0/H performance. In the event of incorrect rotation, 
switch two supply wires. 

6. PRIMING (Fig. 3) 

Fill the pump body and suction pipe through the fill plug, 
bleeding off all the air. For the SP -BG models, self -priming 
without the foot valve may require up to 3 -4 minutes. 
We therefore recommend that you always use a foot valve. 

7. MAINTENANCE 
The pump should be serviced by qualified personnel only, after 
having been disconnected from the power mains. No routine 
maintenance is required. 
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8. ISTRUZIONI DI SICUREZZA 
IG. 6 Attenzione ai limiti d'impiego (par.3). Un uso improprio 
ub provocare danni alla pompa, alle cose e alle persone. 

FIG. 7 La pompa non è adatta a pompare liquidi infiammabili o 
pericolosi. 
FIG. 8 Accertarsi che la tensione di targa e quella di rete siano 
compatibili. 

FIG. 9 Fare eseguire i collegamenti alla rete e la messa a terra 
da personale qualificato (elettricista autorizzato) in conformità 
alle regole nazionali d'installazione. 
FIG.10 Collegarsi alla rete tramite un interruttore onnipolare con 
distanza dei contatti di almeno 3 mm. Quale protezione 
supplementare dalle scosse elettriche letali installare un 
interruttore differenziale ad alta sensibilità (0.03 A). 

FIG. 11 Impedire l'accesso alla pompa ai non addetti. 

FIG.12 Togliere tensione all'elettropompa o staccare la spina 
dalla presa, per i modelli con spina, prima di ogni operazione di 
manutenzione o pulizia o spostamento. La sostituzione del cavo 
di alimentazione, se danneggiato, va eseguita da personale 
qualificato, in modo da prevenire ogni rischio. 

FIG.13 Impiegare la pompa entro i limiti dei dati di targa. 

GB 8. SAFETY INSTRUCTIONS 
FIG. 6 Pay attention to the working limits (par. 3). Improper use 
may damage the pump and other property, and injure people. 
FIG. " 7 The pump is not suitable for use with flammable or 
dangerous liquids. 
FIG. 8. Make sure that the rated voltage and the mains voltage 
are compatible. 
FIG. 9 The connections to the mains and grounding must be 
executed by qualified personnel`. (authorised electrician) in in 
compliance with local installation standards. 
FIG.10 Connect to .the 'power mains using a multi -pole power 
switch with a switch- "contact gap of at least 3 mm. As additional 
protection from lethal electrical shock, install a high- sensitivity 
differential switch (0.03 A). 

FIG. 11 Make sure thatunauthorized people do not have access 
to the pump: 
FIG.12 Disconnect the power supply to the electric pump or 
unplug the machine before carrying out any maintenance, 
cleaning or handling operations. If the power cord is damaged 
it must be replaced by qualified personnel to ensure against 
hazards. 

FIG.14 Non far funzionare la pompa a bocca chiusa. FIG. 13 
rating pl 

OIG. 15 Attenzione ai rischi derivanti dalle perdite accidentali. 
FIG.14 

IG.16 Proteggete l'elettropompa dalle intemperie. 
FIG. 15 
power failure. 

FIG.16 - Protect the pump from the weather. 

FIG.17 Caution! Avoid icing. . 

FIG.18 Make sure the motor is properly ventilated. 
Warning: the motor can reach a temperature of 70 °C. 

FIG.17 Attenzione alla formazione di ghiaccio. 
FIG.18 Garantite l'autoventilazione del motore. 

Attenzione: 
II motore pub raggiungere una temperatura di 70° C. 

9. RICERCA GUASTI 
LA POMPA NON PARTE: Verificare che vi sia tensione e il 
collegamento alla rete. Se scattato, riarmare il salvavita o 
l'interruttore automatico. Intervenuta la protezidne termo- 
amperometrica incorporata nelle versioni monofase; attendere che 
si riarmi a raffreddamento awenuto. 
IL MOTORE PARTE MA LA POMPA NON EROGA: La pompa 
aspira aria: verificare il livello del liquido, la tenuta della tubazione di 
aspirazione ed eventuali anomalie della valvola di fondo. 

LA POMPA EROGA UNA PORTATA RIDOTTA: Verificare che 
non vi siano strozzature e il senso di rotazione nei modelli trifase. 

LA POMPA SI FERMA OCCASIONALMENTE: Intervento 
protezione termo- amperometrica (versione monofase) o del relè 
termico per eccessivo assorbimento di corrente: rivolgersi a un 
servizio Assistenza Autorizzato. 

I ' 
Press. acustica dB(A) 

PSA-BG-BGM GARDEN-CEA-CA-HM-LO (50=60 Hz) <70 
P16 - P21 - P30 - P40 (50 Hz) <70 
P16 - P21 - P30 - P40 (60 Hz) 73 ±2 
P60 - P70 - SP (50 Hz) 72 ±2 
P60 - P70 - SP (60 Hz) 77 ±2 

' Il ' 
PRODOTTI: P- PSA -BG -BGM GARDEN -SP- CEA- CA -HM -LQ 
Fabbricato da LOWARA - Montecchio Maggiore (VI) - Italy 

I prodotti su elencati sono conformi alle seguenti Direttive: 
Macchine 98/37/CEE, norma EN 292 
Bassa Tensione 73/23/CEE e relative integrazioni, norme 
EN 60335 -1 ed EN 60335 -2 -41 
Compatibilità Elettromagnetica 89/336/CEE e relative 
integrazioni, norma EN 50081 -1 e -2 

FIRMA/QUALIFICA: Amedeo Valente (Director of Engineering and R &D) 

Use the pump only within the limits specified on the 
ate. 

Do not run thé pump with the port closed. 
Be alert to hazardous situations caused by accidental 

9. TROUBLESHOOTING 
THE PUMP DOES NOT START: Check the power supply. 
'Reset the ground fault interrupter or circuit breaker if it has trig- 
gered. The thermo- amperometric protection. incorporated in 
the single -phase versions may have activated: it will reset auto- 
matically once the motor has cooled. 
THE MOTOR STARTS BUT THE PUMP DOES NOT DELIVER:. 
The pump is sucking in air: check the liquid level, the tightness 
of the suction pipe and the operation of the foot valve. 
THE PUMP'S DELIVERY IS REDUCED: Check for throttling 
and direction of rotation in three -phase' models. 
THE PUMP STOPS OCCASIONALLY: Triggering of thermo- 
amperometric protection (single -phase version) or of temperatu- 
re relay due to excessive current input: contact an Authorized 
Service Centre. 

Acoustic pressure: dB(A) 
PSA-BG-BGM GARDEN-CEA-CA-HM-LQ (50=60 Hz) <70 
P16 - P21 - P30 - P40 (50 Hz) <70 
P16-P21 - P30 - P40 (60 Hz) 73±2 
P60 = P70,- SP (50 Hz) 72±2, 
P60 - P70 - SP (60 Hz) 77±2 

LL ' 
PRODUCTS: P- PSA -BG -BGM GARDEN- SP- CEA- CA -HM -LQ 
Manufactured by LOWARA - Montecchio Maggiore (VI) - Italy 

The products listed above comply with the following Directives: 
Machine Directive 98/37/EEC, EN standard 292 
Low Voltage Directive 73/23/EEC and related supplements, EN 
standards 60335 -1 and 60335 -2 -41. 
Electromagnetic Compatibility Directive 89/336/EEC and related 
supplements, EN standard 50081 -1 and -2. 

SIGNATURE/TITLE: Amedeo Valente (Director of Engineering and R &D) 
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* ** *** 

13 4HMS36T/A 

15 2HMS36T/A 

16 CEA370/1/A 

17 CEA210/2JA CEA2106/0/A-3706/0/A 

19 4HMS3T/A 

20 2HMS3T/A, CEA370/2/A CEA3706/0A/A 

21 CEA210/3/A CEA2106/1/A 

22 CEA70/3/A-120/3/A 

23 2HM36T/A, 4HM46T/A, 

CEA3706/1/A 

24 2HM3T/A, 4HM4T/A, CEA370/3/A CEA1206/1/A 

26 CEA210/4/A CEA2106/2/A 

27 4HMS56T/A 

28 4HMS4T/A CEA1206/2/A 

29 CEA210/5/A 

30 2HMS4RT/A, CEA370/5/A 2HMS46T/A, CEA2106/3/A 

31 CEA70/5/A 

32 CEA80/5/A-120/5/A CEA706/3/A 

33 CEA1206/3/A 

35 2HM46T/A, 4HM56T/A 

36 BG3/A, BGM3/A GARDEN, 

2HM4T/A, 4HM5T/A 

37 4HMS5T/A P16/A 

39 CEA706/4/A 

40 2HMS4T/A 4HMS96T/A, CEA1206/4/40 

41 BG5/A, BGM5/A GARDEN BG56/A 
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*= Hmax(m) **= Tipo pompa (50 Hz) *** = Tipo pompa (60 Hz) 

*= Hmax(m) **= Type of pump (50 Hz) *** =Type of pump (60 Hz) 

* ** *** I 
43 P16/A, PAB15, 

CA70/33/A-120/33/A-200/33/A GB 
45 SP5T/A CEA706/5/A 

46 BG7/A, BGM7/A GARDEN, 

4HMS7T/A 

2HM56T/A, 4HM76T/A, 

2HMS76T/A, SP56T/A 

F *= Hmax(m) **= Type pompe (50 Hz) *** =Type pompe (60 Hz) 

*= '* '*' 
21-1M5T/A, CA70/34/A BG76/A, P21/A 

D Hmax(m) = Pumpentyp (50 Hz) Pumpentyp (60 Hz) 

P21/A, 4HM7T/A -- E *= Hmáx.(m) ** = Tipo bomba (50 Hz) *** Tipo bomba (60 Hz) 
50 BG9/A, BGM9/A GARDEN, 

2HMS7T/A . 

P30/A 

*= Hmax(m) **= Bomba tipo (50 Hz) *** = Bomba tipo (60 Hz) p 
52 CA200/35/A 

53 BG11/A, BGM11/A GARDEN, 

CA120/35/A 

BG116/A NL *= Hmax(m) **= Pomptype (50 Hz) *** = Pomptype (60 Hz) 

54 SP7T/A DK H *= Maks. stigehajde (m)** = pumpetype (50 Hz) *** = pumpetype (60 Hz) 

55 CA70/45/A P40/A S H Max pumphöjd (m) ** = pumptyp (50 Hz) *** = pumptyp (60 Hz) 
56 P30/B . 

58 2HM76T/A, 4HM96T/A N H *= Maks. pumpeheyde (m)'* = pumpetype (50 Hz) *'* = pumpetype (60 Hz) 

59 2HM7T/A 

SF 60 4HM9T/A H * = Maks. painekorkeus (m) ** = Pumpun tyyppi (50 Hz) *** = Pumpun tyyppi (60 Hz) 

61 CA200/55/A 2HMS96T/A 

62 CA120/55/A CA706/33/A-2006/33/A GR *= Hmax(m) **= Eìboç autAìaç (50 Hz) *** =Eìboç auTaìaç (60 Hz) 

63 P40/B CA1206/33/A 
*= **= *** 

75 P60/A 
TR Hmax(m) Pompa cinsi (50 Hz) = Pompa cinsi (60 Hz) 

77 P60/A p ` r _... t ÿ ) ' . . 

_'* (r) '- - ( ÿ ) - . . ,. _'_-_; ,. 1"_,; t., i i_ 
89 P70/A 

s-+ ,+ 
R *=411nc. Ni0ntu. (NI) **= Tun ulcoca (51 In) ***=Tun rucocl 10 NI PSA7O/A 

PSA706/A 

102 P70/A PL *= Hmax(m) ** = Typ pompy (50 Hz) *** = Typ pompy (60Hz) 
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Headquarters 

LOWARA S.r.l. 
Via Dott. Lombardi, 14 
36075 Montecchio Maggiore 
Vicenza - Italy 
Tel. ( +39) 0444 707111 
Fax ( +39) 0444 492166 
e -mail: lowara.mkt @itt.com - http: / /www.lowara.com 

Lowa ra 

"RESIDENTIAL AND COMMERCIAL WATER GROUP - EMEA" SALES NETWORK 

ITALY 

MILANO 20090 Cusago - Viale Europa, 30 
Tel. ( +39) 02 90394188 
Fax ( +39) 0444 707176 
e -mail: lowara.milano @itt.com 

BOLOGNA 40132 - Via Marco Emilio Lepido, 178 
Tel. ( +39) 051 6415666 
Fax ( +39) 0444 707178 
e -mail: lowara.bologna @itt.com 

VICENZA 36061 Bassano del Grappa Via Pigafetta, 6 

Tel. ( +39) 0424 566776 (R.A. 3 Linee) 

Fax ( +39) 0424 566773 
e -mail: lowara.bassano@itt.com 

PADOVA 35020 Albignasego - Via A. Volta, 56 - Zona Mandriola 
Tel. ( +39) 049 8801110 
Fax ( +39) 049 8801408 
e -mail: lowara.bassano@itt.com 

ROMA 00173 Via Frascineto, 8 

Tel. ( +39) 06 7235890 (2 linee) 
Fax ( +39) 0444 707180 
e -mail: lowara.roma @itt.com 

CAGLIARI 09122 - Via Dolcetta, 3 

Tel. ( +39) 070 287762 - 292192 
Fax ( +39) 0444 707179 
e -mail: lowara.cagliari @itt.com 

CATANIA 95027 S. Gregorio - Via XX Settembre, 75 

Tel. ( +39) 095 7123226 - 7123987 
Fax ( +39) 095 498902 
e -mail: lowara.catania @itt.com 

Customer Servke 

848 787011 
For Italian Market only 

Lowara reserves the right to make modifications without prior notice. 

Engineered for life 

EUROPE 

Pumpenfabrik ERNST VOGEL GmbH 
A -2000 STOCKERAU 
Ernst Vogel- Straße 2 

Tel. ( +43) 02266 604 - Fax ( +43) 02266 65311 
e -mail: vogelpumpen.info @itt.com - http /www.vogel- pumpen.com 

LOWARA DEUTSCHLAND GMBH. 
Biebigheimer Straße 12 

D -63762 Großostheim 
Tel. ( +49) 0 60 26 9 43 - 0 - Fax ( +49) 0 60 26 9 43 - 2 10 

e -mail: lowarade.info @itt.com - http: / /www.lowara.de 

LOWARA FRANCE S.A.S. 
BP 57311 
37073 Tours Cedex 2 

Tel. ( +33) 02 47 88 17 17 - Fax ( +33) 02 47 88 17 00 
e -mail: lowarafr.info @itt.com - http: / /www.lowara.fr 

LOWARA FRANCE SAS Agence Sud 
Z.I. La Sipière - BP 23 
13730 Saint Victoret - F 

Tel. ( +33) 04 42 10 02 30 - Fax ( +33) 04 42 10 43 75 
http: / /www.lowara.fr 
LOWARA NEDERLAND B.V. 

Zandweistraat 22 
4181 CG Waardenburg 
Tel. ( +31) 0418 655060 - Fax ( +31) 0418 655061 
e -mail: lowaranl.info @itt.com - http: / /www.lowara.nl 

ITT PORTUGAL, Unipessoal, Lda. 
Praçeta da Castanheira, 38 
4475 -019 Barca 
Tel. ( +351) 22 9478550 - Fax ( +351) 22 9478570 
e -mail: lowarapt.info @itt.com - http: / /www.lowara.pt 

ITT PORTUGAL, Unipessoal, Lda. Delegaçáo 
Quinta da Fonte - Edificio D. Pedro I 

2770 -071 Paço de Arcos 
Tel. ( +351) 21 0001628 - Fax ( +351) 21 0001675 

LOWARA UK LTD. 
Millwey Rise, Industrial Estate 
Axminster - Devon EX13 5HU UK 

Tel. ( +44) 01297 630200 - Fax ( +44) 01297 630270 
e -mail: lowaraukenquiries @ itt.com - http://www.lowara.co.uk 

LOWARA IRELAND LTD. 

59, Broomhill Drive - Tallaght Industrial Estate 
Tallaght - DUBLIN 24 
Tel. ( +353) 01 4520266 - Fax ( +353) 01 4520725 
e -mail: lowara.ireland @itt.com - http: / /www.lowara.ie 

LOWARA VOGEL POLSKA Sp. z o.o. 
PL 57 -100 Strzelin 
ul. Kazimierza Wielkiego 5 

Tel. ( +48) 071 769 3900 - Fax ( +48) 071 769 3909 
e -mail: info.lowarapl @itt.com - http: / /www.lowara- vogel.pl 
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ITT 
Failure Analysis System Procedure 

CEA -CA, HM -HMS Electric 
Pumps 

1) Electric pump applications 

CA -CEA made with AISI 304 and HM 
Pumping of water and liquids chemically and mechanically not aggressive. 
Water storing; 
Irrigations; 
Water circulation (cold, hot, chilled) 

CA -CEA made with AISI 316 and HMS 
Reverse osmosis 
Industrial washings 
Swimming pool 
Gold industry 
Wine production 

2) Critical items of application 

2.1) Electrical supply: 
In running condition, max variation of supply voltage: ± 10 %. 
- a too high voltage generates overheating and overload; 
- a too low voltage generates starting problems. 
Max frequency of start: 40 start/h 
- an excessive number of starting generates overheating and overload of motor; 
- frequents start and stop of pump can generate a rupture of the motor tie rods. 

Lowara 
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ITT 
2.2 Liquid 

Pumps made in standard configuration must pump clean water or condensate. 
Temperature limits and standard configurations: 

- CEA -CA pumps: -10°C, +85°C, 
with mechanical seal ceramics /coal /NBR; 

- CEA(N) -CA(N) pumps: -10°C, +85°C, 
with mechanical seal ceramics /coal /EPDM; 

- HM pumps: -10°C, +60°C, 
with mechanical seal ceramics /coal /EPDM; 

- HMS pumps: -10°C, +110°C, 
with mechanical seal ceramics /coal /EPDM. 

Lowara 

In case of applications with bigger range of temperature and pumping of other liquids, pumps must be 

configurated with attention. 
Main configurations realized, based on the type of application, are wrote in the following table: 

Application Advised seal ( *) Note 

Deionized water Silicon carbide /Special 
coal /EPDM oFPM 

Suitable for waters witch have just undergone 
by process of direct or reverse osmosis 

Demineralized water Silicon carbide /Special 
coal /EPDM oFPM 

Pasteurizing systems Ceramica/Coal /NBR or FPM or 

EPDM 
Pumping of water with Tmax <_ 100°C 

Washing of systems for 
the food industry 

Widia/Special coal /EPDM Mixture of water and hard caustic: max conc. 
20 %, Tmax 80°C. 

Generics washing 
systems 

Widia/Special coal /EPDM Products to alkaline base with Ph between 8 
and 10. For greater Ph it is advised 
Widia/Silicon carbide /EPDM 

Refrigeration systems Widia/Special coel /EPDM or 
Widia/Silicon carbide /EPDM 

Mixture of water and glycol with concentration 
from 10% to 100% and temperature from -55°C 
to +40°C 

Transfer /pumping of 

generic chemical products 
It is advised to contact the sale 
net 

Large tipology of acids 

( *) Rotating part/fixed part/O -Ring 

If is pumped an abrasive liquid with CEA pump, it is advised to use the pump with the seal holding disc without 
the 3 indents. 

Pumping of diesel oil or others inflammable liquids is concurred only with use of special version pumps and 

equipped with Atex motor. 
Pumping of sea water, brackishwater or with a great concentration of chlorine is not adviced because of 

priming of corrosive phenomena in hydraulic part. 

2 
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ITT Lowara 

2.3) Installation: 
Max environement temperature: 40°C. 
Max operating pressure: 8 bar. 
Installation of pump inside of environements with a great humidity causes damaging of motor bearings. 
If the pump is used in refrigeration systems, it is advised to remove the condensate evacuation plugs of the 

motor for facilitate her evacuation. 
In case of pump with negative water head, or in case of pumping of hot liquids it is necessary check the 

difference in height between the axias pump and the level of water can guarantee the correct working of pump 
without cavitation (check NPSH value). 

Pump must never operates without water to avoid damages of mechanical seal and hydraulic part. 
The pump mustn't operates when the delivery outlet is closed (overheating of pumped liquid and motor). 

1- motors with power until 1.5 kW of CEA -CA pumps and 1- motors of HM -HMS pumps have an internal 
motor protection but they cannot operate without a operator supervision or insertion of additional protections 
inside of control board. 

For 1- motor with power >1,5 kW of CEA -CA pumps and all 3- motor, must be protect with a circuit breaker 
installed by a Customer (it is adviced use of Lowara control board). 

It is necessary guarantee a correct air flow to cool the motor. It is necessary the ventilation grid is not partially 
or totally obstructed; otherwise it generates overheating and overload of motor. 

Pump must be positioned correctly so that permit the disassembly of the motor and the hydraulic part without 
remove the pump body from pipe so that performe ease an inspection. 

Pump must be positioned and anchored to a plane surface. Moreover, suction and delivery pipes must be 
anchored to a wall and they mustn't charge to pump body; otherwise, suction and delivery pump cupling can 
break. 

It is necessary insert a non return valve inside of delivery for protect the pump from water hammer and reverse 
rotation. 

To get a correct priming of pump, in starting condition, it is necessary to fill the pump body and the delivery 
pipe with water; otherwise, the performance will be low and will generates damages of hydraulic part. 

If the performances of pump are greater than witch previewed, or if it pumps a dense, viscous liquids, is 

possible change their by turning of impeller. 
Normally the pump is installed with horizontal axis; it can be installed with vertical axis too, but the motor must 

be positioned over the hydraulic part to avoid the contact with water (in case ok leaks) or condensate witch can 
be on the pump body. 

2.4) Operation with inverter 
Operation with inverter positioned inside of the control board not present particular limits (see the inverter 

handbook). 
Installation of our equipment TKS directly is possible only for 3- pump with power until 1.1 kW. 

3) Equipments and tools required 

Megaohmeter 500 - 1000 Vdc; 

3 
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4) Inspection of defected product 

4.1) Preliminary information 
On receving of defective product, requirements from Customer: 

purchase date (if possible, confirmed by bill or sale slip); 

installation date; 
conditions of installation and operating. 

Lowara 

4.2) External visual inspection 
Check the external condition of product, in a particular manner check on the surface of pump body the 

presence of weld defects, and integrity of aluminum motor casing. 

4.3) Preliminary inspections 
Data in plate: 
- type of product and code; 
- series number; 
- manufacturing date; 
Based on type of application witch is subject the pump, check if the configuration is right or wrong (see the 

table in 2.2). 
Condition of capacitor (if present) and connections on terminal board. 

4.4) Electrical resistence of windings 
Check electrical continuity of windings and find possible interruptions or burnings. 

4.5) Measure of insulation resistance 
Performed in accordance with european standard EN 602 04 -1 (500 Vdc between conductors and ground). 

Test is passed if insulation resistance is ? 10 Mû. 

5) Disassembly and analysis 

N.W. The pictures refer to HM pump. 
Remove the protection grid, depending on the motor type, extract the 

fan with 2 screwdriver or unsrew the screws on the hub and check: 
- the condition of fan; 
- the free rotation of the shaft with screwdriver. 

Unscrews the screws, remove the pump body (HM- HMS -CEA) or 

suction flange (CA) and check: 
- conditions of his internal surface (presence of wear, defects of 

welds); 
- the presence of initial disc inserted for interference (this disc is 

necessary to keep close the stages in the HM -HMS pumps); 
- conditions of O -Ring positioned between pump body and suction 

flange (CA); 
- the presence of foreign matters. 

4 
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 ITT 
Unscrew the lock nut and extract one by one the stages (diffuser + 

impeller) and check: 
- the presence of wear or defects of welds (stainless steal impellers); 
- presence of wear in the bush of plastic impeller (HM). 

"!-1 
. 

. 

-t._fl.lw' 

Remove O -Ring from his seat (on seal holding disc): 
- check the presence of wear or cuts. 
Extract the mechanical seal from shaft, taking care of not damage it, 

and remove the seal housing: 
- check condition of her surface and condition of wear; 
- positioning of fixed part of mechanical seal on the seal holding disc 

(if the mechanical seal is not positioned correctly, it reduces her 
operating life and her efficiency); 

- if inside of CEA pumps there are the three indents on the seal 
holding disc, check their wear condition (possible wear indicates the 
pumping of abrasive liquid). 

Extract the rotor and check the conditions of 
bearings. 

Lowara 

Performe an heads visual analysis for finding possible problems with following cases: 
a) all motors: 
- one or more winding coils burnt - - --> shorted coil; 
b) 1- motor: 
- run winding OK and start winding KO - - --> capacitor defected; 
- run winding KO and start winding OK - - --> motor could not start; 
- both windings faulty - - --> overload; 
c) 3- motor: 
- 1 phase fine and 2 phases burnt - - --> powered with only 2 phases; 
- all phases burnt - - --> overload; 

5 
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ITT 
6) Check list 

T YP e of problem 
Does not delivery water 
Low performance 
Does not starts 
Noisy 
Grounded motor 
Excessive power input 
Runs slowly 
Further: 

' 
! `n' 

' 

Pump data 
Type: 
Code: 
Series number: 
Installation date: 
Manufacturing date: 
Liquid pumped: 
Temperature: 
Note: 

E A-HM-HMS owm s failure causes re uired for claim o enin 

Lowara 

Where 
' ' 

What Why 

100 Electric motor 100 Flooded/full of water 106 Uncorrect assembly/testing of components 
110 holes of drain condensate, obstructed/closed 
111 Pinched gasket screws 
112 Not complying components tooling 
i 00 Further (supply detailed description of failure) 
i 03 Not complying/unsuitable applications 
119 Normal wear 
i 20 Excessive wear 
101 Further: 

i 00 Electric motor 101 Excessive power input I 
overheating I burnt 

i 02 Motor shaft locket 
104 Wrong internal electrical connections 
106 Uncorrec assembly/testing of components 
1 07 Bursted I unconnected capacitor 
108 Short circuit for contact with mobile parts 

109 Short circuit between coils/windings 
114 Hydraulic rotating part locked 
i 15 Presence of external matters between windings 
100 Further (supply detailed description of failure) 
121 Inadequate power supply 
103 Not complying/unsuitable applications 
i i 3 Inadequate size of motor 
116 Inadequate cooling 
119 Normal wear 
i 20 Excessive wear 
101 Further: 

i 00 Electric motor 1ou Runs slowly / does not st1moUmmnoc assembly/testing of components 
i 07 Bursted / unconnected capacitor 
117 Defected/wrong rotor 
i i 8 Not operating level sensors 
i 1 9 Water full level sensors 
i 00 Further (supply detailed description of failure) 
121 Inadequate power supply 
i 03 Not complying/unsuitable applications 
i 13 Inadequate size of motor 
101 Further: 

100 Electric motor 103 Does not stops 105 Defected/not operating electrical/electronic components 
i i 8 Not operating level sensors 
i 00 Further (supply detailed description of failure) 

103 Not complying/unsuitable applications 
101 Further: 

101 Motor shaft 1uw Noisy / locked /vibrate 
(ok windings) 

i 02 Locked motor shaft 
i 06 Uncorrect assembly/testing of components 
i i 2 Not complying components tooling 
1 1 4 Hydraulic rotating part locked 
100 Further (supply detailed description of failure) 
103 Not complying/unsuitable applications 
110 Normal wear 
120 Excessive wear 
101 Further: 

6 
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 ITT Lowara 

101 Motor shaft Shaft / toothing jut 
. 

112 Not complying components tooling 
100 Further (supply detailed description of failure) 
103 Not complying /unsuitable applications 
119 Normal wear 
120 Excessive wear 
101 Further: 

101 Motor shaft 401 Broken /cracked 112 Not complying components tooling 
100 Further (supply detailed description of failure) 
103 Not complying /unsuitable applications 
119 Normal wear 
120 Excessive wear 
101 Further: 

200 Control device 200 Not operate 105 Defected/not operating electrical /electronic components 
200 Lack of technical / commercial information 
118 Not operating level sensors 
119 Water full level sensors 
100 Further (supply detailed description of failure) 
121 Inadequate power supply 
103 Not complying /unsuitable applications 
119 Normal wear 
120 Excessive wear 
101 Further: 

300 Total hydraulic 300 Low performance 106 Uncorrect assembly /testing of components 
112 Not complying components tooling 
300 Wrong rating plate /packing 
100 Further (supply detailed description of failure) 
103 Not complying /unsuitable applications 
119 Normal wear 
120 Excessive wear 
101 Further: 

300 Total hydraulic 104 Noisy / locked / vibrate 106 Uncorrect assembly /testing of components 
112 Not complying components tooling 
114 Hydraulic rotating part locked 
100 Further (supply detailed description of failure) 
103 Not complying /unsuitable applications 
119 Normal wear 
120 Excessive wear 
101 Further: 

403 Pump sleeve 400 Leak 106 Uncorrect assembly /testing of components 
112 Not complying components tooling 
100 Further (supply detailed description of failure) 
103 Not complying /unsuitable applications 
119 Normal wear 
120 Excessive wear 
101 Further: 

404 OR /Mechanical seal 400 Leak 106 Uncorrect assembly /testing of components 
112 Not complying components tooling 
100 Further (supply detailed description of failure) 
103 Not complying /unsuitable applications 
119 Normal wear 
120 Excessive wear 
101 Further: 

408 Pump shaft/joint 401 Broken /cracked 106 Uncorrect assembly /testing of components 
112 Not complying components tooling 
100 Further (supply detailed description of failure) 
103 Not complying /unsuitable applications 
119 Normal wear 
120 Excessive wear 
101 Further: 

600 Product 600 Wrong rating plate 
packing 

106 Uncorrect assembly /testing of components 

601 Wrong product 
document 

200 Lack of technical / commercial information 

602 Not acknowledgment of 
warranty 

600 Out of legal warranty period 
601 Product tampering 
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ITT 
8) Faci 

Lowara 

Problem founded Possible causes of the problem 
Pump does not start Power supply problems: 

no power; 
unconnected or damaged cable; 
supply voltage too low; 

Hydraulic locked. 
Fuses burnt. 
Circuit breaker tripped /not calibrated. 
Capacitor too small or damaged (1- motor). 
2 phases powered (3- motor). 
Motor is burnt because of insulation defected, overheating or 

overload (unsuitable liquid) 

Pump does not delivery water Non return valve clogged 
Delivery outlet obstructed because of foreign matters; 
Not primed pump. 
Pump operates in cavitation 

Incorrect performance Delivery outlet partially clogged 
Pump run in the opposite way 
Pump is undersized 
Wrong size of the motor 
Wrong diameter of pump impeller 
Clogged non return valve 
Unsuitable liquid (density or specific weight) 
Wear of hydraulic part 
Difference in height and /or flow resistence too highs 

System leaks 

Noisy Pump operates in cavitation condition 
Pump is primed incorrectly 
Motor bearings damaged cause by condensate 
Presence of foreign matters 

Runs slowly Run and start windings exchanged on control panel (1- motor) 
Wrong windings connections inside the motor (3- motor) 

Grounded motor Generation of condensate inside of the motor 
Insulation defected 
Presence of foreign matters (swarfs or bolts and screws) 

s 
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Lowara 

Excessive power input Uncorrect voltage 
Windings defected 
Motor supplied with 2 phases instead of 3 (3- motor) 
Unsuitable liquid 
Wrong size of impeller /motor 
Defected pump 
Defected bearings 
Too high frequency of startings 

Hydraulic locked Unsuitable liquid 
Presence of foreign matters inside of the pump 
Tolerance of tooling beyond the limits 
O -ring out of seat 

Overheating /overload Too high pumped liquid temperature 
Too high frequency of startings 
Wrong supply voltage 
Wrong size of pump /motor 
Defected pump 
Thrust bearings damaged /seized 
Lack of adequate protection inside of control board (for motors 
without internal protection, see 2,3) 
Lack of ventilation of the motor 
Too high environment temperature 

9 
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Mono® English 

Installation, Operation and 
Maintenance Instructions 

Monobloc Compact Range 

Sizes: C11 B, C11 D, C12A, C12B, C12D, 
C13A, C13B, C13K, C1 XA, C1 XB 

Mono' 
MONO PUMPS LIMITED 

MANCHESTER. ENGLAND 

TEL: 0161-339-9000 
www.mono- pumps.com 

PUMP MODEL 

SERIAL NO. 

MAX DEL PRESS 

MAX SPEED 

BAR 

RPM 

MAX DIF PRESS 

BAR 

MAX TEMP 

MFR DATE 

DUTY SPEED 

RPM 

DUTY DIF PRESS 

BAR 

DUTY TEMP 

OMMP/033/01 (MPA501) Mono® KW 
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pares and Service Contact Details 

Mono UK 
Spares +44 (0)161 214 2380 (direct line 8.15 am - 5.00 pm) 

E -mail spares @mono -pumps.com 

Service +44 (0)161 214 2390 (direct line 8.15 am - 5.00 pm) 

E -mail customerservices @mono -pumps.com 

Service 

Mono Australia 

Melbourne 

Sydney 

Brisbane 

Adelaide 

Perth 

Darwin 

Tasmania 

E -mail ozsales @mono -pumps.com 

+44 (0)161 339 

Telephone 

9000 (24 hrs) 

Facsimile 

(03) 9580 5211 (03) 9580 9036 

(02) 8536 0900 (02) 9542 3649 

(07) 3350 4582 (07) 3350 3750 

(08) 8447 8333 (08) 8447 8373 

(08) 9479 0444 (08) 9479 0400 

(08) 8931 3300 (08) 8931 3200 

(03) 6249 8704 (03) 6249 8756 

Mono New Zealand 
Spares & Service 

E -mail 

Monoflo USA 
Spares & Service 

E -mail 

Mono China 

+64 (0)9 829 0333 

info @mono -pumps.co.nz 

+1 713 466 7999 

inquire @monoflo.com 

Telephone Facsimile 

Beijing +86 (0) 10 6461 1115 +86 (0) 10 8486 8481 

Shanghai 

E -mail 

+86 (0) 21 5915 7168 

info @mono -pumps.com 

+86 (0) 21 5915 6863 

Spares & Service 
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ATEX Warning Statements 

PUMPS AND PUMP UNITS 

Where a pump or pump unit is to be installed in a 

potentially explosive atmosphere ensure that this has 

been specified at the time of purchase and that the 

equipment has been supplied accordingly and 

displays an ATEX nameplate or is supplied with a 

certificate of conformity. If there is any doubt as to the 

suitability of the equipment please contact Mono 

Pumps Limited before commencing with installation 

and commissioning. 

Process liquids or fluids should be kept within 

specified temperature limits otherwise the surface of 

pump or system components may become an ignition 

source due to temperature rises. Where the process 

liquid temperature is less that 90 °C the maximum 

surface temperature will not exceed 90 °C provided 

the pump is installed, operated and maintained in 

accordance with this manual. Where the process fluid 

temperature exceeds 90 °C the maximum surface 

temperature will be equal to the maximum process 

fluid temperature. 

Cavities that could allow the accumulation of 

explosive gases, such as under guards, should where 

possible, be designed out of the system. Where this is 

not possible they should be fully purged before any 

work is carried out on the pump or system. 

Electrical installation and maintenance work should 

only be carried out by suitably qualified and 

competent persons and must be in accordance with 

relevant electrical regulations. 

All electrical equipment, including control and safety 

devices, should be suitably rated for the environment 

in to which they are installed. 

Where there may be a risk of an accumulation of 

explosive gases or dust non -sparking tools should be 

used for installation and maintenance. 

In addition to causing permanent damage to the 

stator, dry running of the pump could generate a rapid 

rise in the temperature of the stator tube or barrel, 

which could become an ignition source. It is therefore 

essential that a dry run protection device be fitted. 

This must shut the pump down immediately should a 

dry run situation occur. Details of suitable devices are 

available from Mono Pumps Limited. 

To minimise the risk of sparking or temperature rises 

due to mechanical or electrical overload the following 

control and safety devices should be fitted in addition 

to a dry run protection system. A pressure relief 

system whereby the pump can not generate 

pressures in excess of the maximum rated pressure 

or an over pressure device which should shut the 

pump down when the maximum discharge pressure is 

exceeded. A control system that will shut the pump 

down if the motor current or temperature exceed 

specified limits. An isolator switch that will disconnect 

all electrical supply to the motor and ancillary 

electrical equipment and be capable of being locke 
in the off position. All control and safety devices 

should be fitted, operated and maintained in 

accordance with the manufacturer's instructions. All 

valves on the system should be open when the pump 

is started otherwise serious mechanical overload and 

failure may result. 

It is important that the pump rotates in the direction 

indicated on the nameplate. This must be checked on 

installation and commissioning and after any 

maintenance has been carried out. Failure to observe 

this may lead to dry running or mechanical or 

electrical overload. 

ATEX - Page 1 of 2 
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èTEX Warning Statements 

When fitting drives, couplings, belts, pulleys and 

guards to a pump or pump unit it is essential that 

these are correctly fitted, aligned and adjusted in 

accordance with the manufacturer's instructions. 

Failure to do so may result in sparking due to 

unintended mechanical contact or temperature rises 

due to mechanical or electrical overload or slipping of 

drive belts. Regular inspection of these parts must be 

carried out to ensure they are in good condition and 

replacement of any suspect part must be carried out 

immediately. 

Mechanical seals should be suitably rated for the 

environment. The seal and any associated 

equipment, such as a flushing system, must be 

installed, operated and maintained in accordance with 

the manufacturer's instructions. 

Where a packed gland seal is fitted this must be 

correctly fitted and adjusted. This type of seal relies 

on the process liquid to cool the shaft and packing 

rings so a constant drip of liquid from the gland 

section is required. Where this is undesirable an 

alternative seal type should be fitted. 

Failure to operate or maintain the pump and ancillary 

equipment in line with the manufacturer's instructions 

may lead to premature and potentially dangerous 

failure of components. Regular inspection, and where 

necessary replacement, of bearings and lubrication is 

essential. 

The pump and its components have been designed to 

ensure safe operation within the guidelines covered 

by legislation. Accordingly Mono Pumps Limited have 

declared the machine safe to use for the duty 

specified as defined by the Declaration of 

Incorporation or Conformity that is issued with this 

instruction manual. 

The use of replacement parts that are not 

manufactured by or approved by Mono Pumps Limited 

may affect the safe operation of the pump and it may 

therefore become a safety hazard to both operators 

and other equipment. In these circumstances the 

Declaration provided will become invalid. The 

guarantee referenced on the Terms and Conditions of 

Sale will also be invalidated. 

ATEX - Page 2 of 2 
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irdex 

SECTION 1 INSTALLATION 

START -UP PROCEDURE 

ASSEMBLY AND DISMANTLING ADVICE 

SECTION 2 FAULT FINDING 

SECTION 3 DRAWING REFERENCE NUMBERS 

PUMP CODING SHEET 

SECTION 4 DISMANTLING AND ASSEMBLY DIAGRAMS 

EXPLODED VIEWS 

SECTION 5 TORQUE TIGHTENING FIGURES 

SECTION 6 MONO PRODUCTS 

EC Declaration as defined by Machinery Directive 98 /37 /EC. 

EC Declaration of Incorporation 

This declaration is only valid when the machinery has 

been supplied without drive unit. 

In this case, the machinery meets the requirements of the 
said directive and is intended for incorporation into other 
machinery or for assembly with other machinery in order 
to constitute relevant machinery as defined by the said 

directive including any amendments, which are valid at the 
time of supply. 

IMPORTANT 
This machinery must not be put into service until the 
relevant machinery into which it is to be incorporated has 

been declared in conformity to the said directive. 

This declaration is only valid when the machinery has 

been installed, operated and maintained in accordance 
with these instructions and safety guidelines contained 
within as well as instructions supplied for equipment 
assembled with or intended for use with this equipment. 

The following harmonised standards are applicable: 
BS EN 809 
BS EN 12100 Parts 1 & 2 

EC Declaration of Conformity 

This declaration is only valid when the machinery has been 
supplied with drive unit. 

In this case the machinery meets the requirements of the 
said directive including any amendments which are valid at 

the time of supply. 

IMPORTANT 
This declaration is only valid when the machinery has been 
installed, operated and maintained in accordance with these 
instructions and safety guidelines contained within as well 

as instructions supplied for equipment assembled with or 
intended for use with this equipment. 

Mr G.D. Thomas, Chief Engineer 

Index 
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Installation, Operation & Maintenance Instructions 

INSTALLATION 

1.1 INSTALLATION AND SAFETY 
RECOMMENDATIONS 

In common with other items of process plant a pump 

must be installed correctly to ensure satisfactory and 

safe operation. The pump must also be maintained 

to a suitable standard. Following these 

recommendations will ensure that the safety of 
personnel and satisfactory operation of the pump is 

achieved. 

1.2.1. GENERAL 

When handling harmful or objectionable materials, 
adequate ventilation must be provided in order to 

disperse dangerous concentrations of vapours. It is 

recommended that wherever possible, Mono pumps 

should be installed with provision for adequate 
lighting, thus ensuring that effective maintenance 

can be carried out in satisfactory conditions. With 

certain product materials, a hosing down facility with 

adequate draining will simplify maintenance and 

prolong the life of pump components. 

1.2.2. SYSTEM DESIGN & INSTALLATION 

At the system design stage, consideration must be 

given to provision of filler plugs, and the installation 

of non -return and /or isolating valves. Pumps cannot 
be reliably used as non -return valves. Pumps in 

parallel and those with high static discharge head 

must be fitted with non -return valves. 

The pumps must also be protected by suitable 

devices against over pressure and dry running. 

HORIZONTAL MOUNTING 

All ranges excluding P Range Mono pumps are 

normally installed in a horizontal position with 

baseplates mounted on a flat surface, grouted in 

and bolted, thus ensuring firm fixing and a reduction 

in noise and vibration. 

The unit should be checked after bolting down to 

ensure that the alignment of the pump to its prime 

mover is correct. 

ii. VERTICAL MOUNTING 

P Range Pumps Only 

The P range pumps are intended for vertical 

installation. Care must be taken when lifting the 
pump into the vertical position. 

Normally 'P' range pumps will be designed with a 

sole plate that will be bolted to the customers 
framework. 

If the pump is to be mounted in any way other than 

described above, confirmation of the installation 

must be agreed with Mono Pumps Limited. All the 

pipework should be independently supported. 

1.3.1 HANDLING 

During installation and maintenance, attention must 

be paid to the safe handling of all items. Where a 

pump or its components weigh in excess of 20 kg 

(451b) it is recommended that suitable lifting tackle 
should be used to ensure that personal injury or 

damage to components does not occur. 

For safe handling of both bareshaft pumps and 

pump units (pump/ gearbox/motor etc.) slings should 

be used. The position of the slings will depend upon 

the specific pump /unit construction and should be 

carried out by personnel with the relevant 

experience to ensure that the pump is not damaged 

and injury to personnel does not occur. 

If eyebolts do exist then these should only be used 

for lifting the individual components for which they 

are supplied. 

1.3.2 STORAGE AND INFREQUENT OPERATION 

The situation where a pump is used infrequently is 

also covered by the instructions in this section. 

SHORT TERM STORAGE 

Where a pump has to be stored for 6 months or 
less then the following steps are advised:- 

1. Store pump inside wherever possible or if this is not 

feasible then provide protective covering. Do not 

allow moisture to collect around the pump. 

2. Remove the drain plug, if fitted. Any inspection 
plates fitted should also be removed to ensure that 

the suction housing can drain and dry completely. 

3. Loosen the packed gland and inject sufficient grease 

into the stuffing box. Tighten the gland nut hand 

tight. If a water flush system is to be used do not 

grease, a small amount of light oil is recommended 

for these. 

4. See Manufacturers Instructions for 
motor /gearbox/drive instructions for storage 
procedures. 

Section 1, Page 1 
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ipstallation, Operation & Maintenance Instructions 

LONG TERM STORAGE 

If the pump is to be kept in storage for more than 
six months then in addition to the above the 
following procedures should be carried out 
regularly (every 2 - 3 weeks if possible): 

1. If practicable rotate the pump at least three quarters 
of one revolution to avoid the rotor setting in the 
stator. 

2. Note, however, that the pump is not to be rotated for 
more than two revolutions each time because 
damage could be caused to the rotor/ stator 
elements. 

IMMEDIATELY PRIOR TO INSTALLATION AND 
STARTING 

n Before installing the pump please ensure that all 
plugs and inspection plates are replaced and 
that excess grease /oil is removed from the 
stuffing box. 

1.4 ELECTRICAL 

Electrical connection should only be made using 

equipment suitable for both rating and environment. 
Where any doubts exist regarding the suitability of 
equipment, Mono Pumps Limited, should be 

consulted before proceeding. Normally the Mono 
pump should be installed with starting equipment 
arranged to give direct on line starting. 

Earthing points will be provided on electric drives (if 
supplied) and it is essential that these are correctly 
connected. When the motor is being wired and 
checked for rotation, the start/stop sequence must 
be instantaneous to prevent dry running (see 2) or 
pressurising upstream equipment. (Check direction 
arrow on pump nameplate). The electrical 
installation should include appropriate isolating 
equipment to ensure that the pump unit is safe to 
work on. 

1.5 PRESSURE RELIEF VALVES AND NON -RETURN 
VALVES 

1. It is recommended that a suitable safety device is 

installed on the discharge side of the pump to 

prevent over -pressurisation of the system. 

2. It is also recommended that a non -return valve is 

installed on the discharge side of the pump to 

prevent reverse flow through the system. 

When both are installed it is advised that the relief 
valve is positioned closer to the pump than the non - 

return valve. 

IMPORTANT 

The pump must never run against a closed inlet 
or outlet valve, as this could result in 
mechanical failure. 

1.6 GENERAL SAFETY 

GREAT CARE MUST BE TAKEN TO PROTECT 
ALL ELECTRICAL EQUIPMENT FROM 
SPLASHING WHEN HOSING DOWN. WHERE 
MONO PUMPS LIMITED HAVE SUPPLIED A 
BARESHAFT PUMP THE ONUS IS ON THE USER 
TO FIT ADEQUATE GUARDS IN COMPLIANCE 
WITH THE REQUIREMENTS OF THE RELEVANT 
REGULATIONS. 

All nuts and bolts, securing flanges and base 
mounting fixtures must be checked for tightness 
before operation. To eliminate vibration, the pump 
must be correctly aligned with the drive unit, and all 

guards must be securely fixed in position. When 
commissioning the plant, all joints in the system 
must be checked thoroughly for leakage. 

If, when starting, the pump does not appear to 
operate correctly (see 2), the plant must be shut 
down immediately and the cause of the malfunction 

established before operations are recommenced. It 

is recommended that depending upon plant system 
operation, either a combined vacuum and pressure 
gauge, or a vacuum gauge only be fitted to the 

pump inlet port, and a pressure gauge fitted to the 
outlet port, these will then continuously monitor the 
pump operating conditions. 

1.7 DUTY CONDITIONS 

Pumps should only be installed on duties for which 
Mono Pumps Limited have specified the materials of 
construction, flow rates, pressure, temperature, 
speed etc. Where dangerous materials are to be 

pumped, consideration must be given to the safe 

discharge from relief valves, gland drains etc. 

IF THE DUTY SHOULD BE CHANGED, MONO 
PUMPS LIMITED SHOULD BE CONTACTED AND 
THEIR RECOMMENDATIONS SOUGHT IN THE 
INTEREST OF APPLICATION, SAFETY OF 
PLANT, EFFICIENCY AND PUMP LIFE. 

Section 1, Page 2 
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Installation, Operation & Maintenance Instructions 

2. START -UP PROCEDURE 

Pumps must be filled with liquid before starting. The 

initial filling is not for priming purposes, but to 

provide the necessary lubrication of the stator until 

the pump primes itself. When the pump is stopped, 

sufficient liquid will normally be trapped in the 

rotor /stator assembly to provide lubrication upon re- 

starting. 

If, however, the pump has been left standing for an 

appreciable time, moved to a new location, or has 

been dismantled and re- assembled, it must be 

refilled with liquid and given a few turns before 

starting. The pump is normally somewhat stiff to 

turn by hand owing to the close rotor /stator fit. 

However, this stiffness disappears when the pump is 

running normally against pressure. 

2.1 DRY RUNNING 

A NEVER RUN THE PUMP IN A DRY CONDITION 

I EVEN FOR A FEW REVOLUTIONS OR THE 

STATOR WILL BE DAMAGED IMMEDIATELY. 
CONTINUAL DRY RUNNING COULD PRODUCE 

SOME HARMFUL OR DAMAGING EFFECTS. 

2.2 PUMP ROTATION DETAILS 

PUMP RANGE BI- DIRECTIONAL COMMENT 

E 
Monobloc B 

Monobloc C 
Merlin Industrial 
S, SL 
LF 
W 
Merlin Widethroat 
MM ML 
MS 
G 
CB /SB 
Placer 
Grout Injection 
P 
CP0011 
C P002 5, C P0800 , C P 1600 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

Clockwise when viewed from drive end. 
Anti -clockwise when viewed from drive end. 

t Anti -clockwise gives inlet at drive end. 

DIRECTIONS OF ROTATION 

t 
t 
t 
t 
t 
t 

ww 

A BEFORE THE DIRECTION OF ROTATION IS 

I CHANGED, MONO PUMPS LIMITED MUST BE 

CONSULTED SO THAT THE SUITABILITY OF 

THE PUMP CAN BE CONFIRMED WHEN 

OPERATING ON THE NEW DUTY. 

2.3.1. GLAND PACKING 

Where a pump is supplied fitted with gland packing 

(manufactured from a non -asbestos material), the 

gland will require adjustment during the initial 

running in period. Newly packed glands must be 

allowed to 'run -in' with only finger tight compression 

on the gland follower nuts. This should continue for 

about 3 days. The gland follower should be 

gradually tightened over the next week to achieve a 

leakage rate as shown in the table below. Gland 

followers should be adjusted at regular intervals to 

maintain the recommended leakage flow rate. 

Under normal working conditions a slight drip from 

the gland under pressure assists in cooling and 

lubricating the packing. A correctly adjusted 
gland will always have small leakage of fluid. 

Typical Leakage Rates from Packed Glands 

Up to 50mm shaft diameter 
50 - 75mm shaft diameter 
75 -100mm shaft diameter 
100 - 125mm shaft diameter 
125 - 160mm shaft diameter 

2 drops per minute 
3 drops per minute 
4 drops per minute 
5 drops per minute 
6 drops per minute 

A gland drip is, however, undesirable when handling 

corrosive, degreasing, or abrasive materials. Under 

these conditions the gland must be tightened the 

minimum amount whilst the pump is running to 

ensure satisfactory sealing when under pressure, or 

to stop entry of air when under suction conditions. 

The gland leakage of toxic, corrosive or hazardous 
liquids can cause problems of compatibility with tFj 
pumps materials of construction. 

Provision of a gland drain should be considered, 

especially for the leakage of hazardous products. 

CARE IS REQUIRED WHEN ADJUSTING THE 

GLAND WHILST PUMP IS RUNNING. 

2.3.2 MECHANICAL SEALS - ALL PUMPS 

When a mechanical seal is fitted to the pump it may 

be necessary to provide a barrier fluid to some part 

of the seal. This should be provided in line with the 

seal manufacturers instructions. 

2.4. GUARDS 

In the interests of safety, and in accordance with the 

U.K. Health and Safety at Work Act 1974, all gua 
must be replaced after necessary adjustments 

been made to the pump. 
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dpstallation, Operation & Maintenance Instructions 

2.5 WARNING /CONTROL DEVICE 

Prior to operating the pump, if any warning or control 
devices are fitted these must be set in accordance 
with their specific instructions. 

2.6 PUMP OPERATING TEMPERATURE 

The range of temperatures the pump surfaces will 
develop is dependent upon factors such as product 
temperature and ambient temperature of the 
installation. There may be instances where the 
external pump surface can exceed 50 °C. 

In these instances, personnel must be made aware 
of this and suitable warnings /guarding used. 

NOISE LEVELS 

1. The noise sound pressure level will not exceed 
85dB at one metre distance from the pump. 

2. This is based on a typical installation and does not 
necessarily include noise from other sources or any 
contribution from building reverberation. 

3. For pumps identified below, the noise levels vary 

between 85 and 95dB but will not exceed 95dB at 

one metre distance from the pump. 

Pump Sizes (based on E Range Pumping 
Element) 

Single Stage 
Two Stage 
Four Stage 
Six Stage 
Eight Stage 

2.8 LUBRICATION 

Size 12 and above 

Size 9 and above 
Size 7 and above 
Size 7 and above 
Size 6 and above 

Pumps fitted with bearings should be inspected 
periodically to see if grease replenishment is 

necessary, and if so, grease should be added until 
the chambers at the ends of the bearing spacer are 

approximately one third full. 

Periodic bearing inspection is necessary to maintain 
optimum bearing performance. The most expedient 
time to inspect is during periods of regular 
scheduled equipment downtime - for routine 
maintenance or for any other reason. 

Under tropical or other arduous conditions, however, 
a more frequent examination may be necessary. It 

is therefore advisable to establish a correct 
maintenance schedule or periodic inspection. 

BP LC2 / Mobilgrease XHP 222 or their equivalent 
must be used for replenishment. 

2.9 PUMP UNITS 

Where a pump unit is dismantled and re- assembled, 
consideration must be given to ensure that where 
appropriate the following steps are covered. 

1. Correct alignment of pump /gearbox 
2. Use of appropriate couplings & bushes 
3. Use of appropriate belts & pulleys correctly 

tensioned. 

2.10 CLEANING PRIOR TO OPERATION 

i. Non Food Use 

During the commissioning of a new pump or 
recommissioning of an overhauled pump, it is 

advisable to clean the pump prior to the initial 
operation of the pump in the process. 

ii. Food Use 

When a pump has been supplied for a food 
application, it is important to ensure that the pump is 

clean prior to initial operation of the pump. 

Therefore, it is important that a clean -in -place 
treatment is executed on the pump at the following 
times:- 

1. When the pump is first commissioned for use. 

2. When any spare components are fitted into the 
wetted area of the pump. 

A recommended CIP procedure is as follows: 

This procedure should not be used on the CP 

Pump Range. Please consult our application 
engineers for a suitable procedure. 

Caustic Wash 
LQ94 ex Lever Diversey or equivalent 
2% concentration 

Acid Wash 
P3 Horolith 617 ex Henkel 
Ecolab or equivalent 1% concentration 

Procedure 

1. Caustic wash @ 75 °C for 20 mins 

2. Water rinse @ 80 °C for 20 mins 
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3. Acid wash @ 50 °C for 20 mins 
4. Water rinse @ 80 °C for 20 mins 

CIP flow rates (hence pump speeds) should be 

maximised to achieve highest level of cleanability. 

A C.I.P. liquid velocity of 1.5 to 2.0 m/s is required 

for removal of solids and soiling. 

Pumps fitted with CIP by pass ports will permit 

higher flow rates without the need to increase pump 

speed. 

The use of 'neat active' caustic 
and acid chemicals is not 

recommended. Proprietary cleaning 
agents should be used in line with manufacturers 

instructions. 

All seals and gaskets should be 

replaced with new if disturbed 
during maintenance. 

Pump internals should be regularly inspected to 

ensure hygienic integrity is maintained, especially 

with respect to elastomeric components and seals, 

and replaced if necessary. 

The four stages constitute one cycle and we 

recommend that this cycle is used to clean the pump 

before use on food. 

Once the pump has been commissioned, the 

cleaning process will depend upon the application. 
The user must therefore ensure that their cleaning 
procedures are suitable for the duty for which the 

pump has been purchased. 

2.11 WIDETHROAT PUMPS 

Specific pumps may have auger feed screws, with 

or without a bridge breaker system to feed the 

pumping element. If the pump installation requires 

that these cannot be enclosed, care must be taken 

to ensure personnel cannot gain access whilst the 

pump is operating. If this is not possible an 

emergency stop device must be fitted nearby. 

2.12 EXPLOSIVE PRODUCTS/ HAZARDOUS 
ATMOSPHERES 

In certain instances the product being pumped may 

well be of a hazardous nature. 

In these installations consideration must be given to 

provide suitable protection and appropriate warnings 

to safeguard personnel and plant. 

2.13 ACCESS PORTS 

Where access ports are fitted then the following 

steps must be followed prior to removal: 

1. Pump must be shut down and the electrical supply 

isolated. 

2. Protective clothing should be worn, especially if the 

pumped product is obnoxious. 

3. Remove access plate with care utilising where 

possible drip trays to collect product leakage. 

Access ports are included to assist in removing 

blockages and to allow a visual check on the 

components within the suction chamber. 

It is not to be considered as an additional method in 

dismantling the pump. 

Re- assembly of the plate should be completed using 

new gaskets prior to the pump being switched on. 

2.14 ADJUSTABLE STATORS 

If adjustable stators are fitted then the following 

steps must be followed for adjusting the clamping 

devices. 

The adjustable stator assembly is designed to give 

an even compression around the stator 
circumference. It is designed to be used when 

pump performance reduces through wear to an 

unacceptable level, to restore the required flow rate. 

The stator compression is increased using the 

following steps:- 

1. Release the six locking screws half a turn. 

2. Tighten the eight clamp screws until adjustment 

allowed by releasing the lock screws has been taken 

up. 

3. Repeat steps 1 and 2 until the pump performance 

has been restored to its former level. 

NOTE 

It is imperative that when adjusting the stator that 

only sufficient pressure is placed on the stator to 

enable the capacity of the pump to be reinstated. 

Over tightening of the stator could easily result in 

damage to the driver by overload and so extreme 
care must be taken when carrying out these 

adjustments. 
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It is therefore advisable to make the adjustment 
while the pump is running and power readings can 
be monitored. 

REMOVAL OF ADJUSTABLE STATOR 

The procedure for removal of an adjustable stator is 

the same as that of a standard one, except it is 

necessary to remove the clamp plates before the 
stator can be twisted off the rotor. 

This can be done by undoing the clamp screws; 
then releasing the clamp plate by using the locking 
screws as jacking screws to remove the clamp 
plates. 

Re- assembly will be done using the reverse 
procedure. 

2.15 MAINTENANCE OF WEARING COMPONENTS 

2.15.1 ROTOR AND STATOR 

The wear rate on these components is dependent 
on many factors, such as product abrasivity, speed, 
pressure etc. 

When pump performance has reduced to an 

unacceptable level one or possibly both items will 
need replacing. 

2.15.2 DRIVE SHAFT - PACKED GLAND 

The wear rate of the gland area is dependent on 

many factors such as product abrasivity and speed. 
Regular gland maintenance will maximise the life of 
the shaft. Replacement of both the gland packing 
and shaft will be necessary when shaft sealing 
becomes difficult to achieve. 

2.15.3 COUPLING ROD JOINTS 

Regular maintenance and lubrication will maximise 
life of the joints. 

Replacement of one or both joint assemblies and 

possibly the coupling rod may be necessary when 
wear is apparent. 

It is essential to replace all the joint items with 

genuine Mono parts to ensure maximum life. 

2.15.4 FLEXISHAFT DRIVE PUMPS 

With this design there are no wearing items to 
replace in the drive train, however, if during routine 
inspection the shaft is visibly damaged / distorted 
or the protective coating is damaged, then this item 
should be replaced to avoid unexpected 
breakdowns. 

2.16 MECHANICAL SPEED VARIATORS 

Refer to the manufacturers instructions. 

These machines require regular maintenance, which 
typically includes weekly adjustment through the full 

speed range. 

3.0 ASSEMBLY AND DISMANTLING 

Section 4 contains the steps to dismantle and 
re- assemble the pump. All fastenings must be 
tightened securely and when identified the 
appropriate torque figures should be used. 

3.1 USE OF ITEMS NOT APPROVED OR 
MANUFACTURED BY MONO PUMPS LIMITED 

The pump and its components have been designed 

to ensure that the pump will operate safely within the 
guidelines covered by the legislation. 

As a consequence Mono Pumps Limited have 

declared the machine safe to use for the duty 
specified as defined by the Declaration of 
Incorporation or Conformity that is issued with this 

Instruction Manual. 

The use of replacement items that are not approved 
by or manufactured by Mono Pumps Limited may 

affect the safe operation of the pump and it may 
therefore become a safety hazard to both operators 
and other equipment. In these instances the 
Declaration provided will therefore become invalid. 
The guarantee referenced in the Terms and 
Conditions of Sale will also be invalidated if 

replacement items are used that are not approved or 

manufactured by Mono Pumps Limited. 

DISPOSAL OF WORN COMPONENTS 

When replacing wearing parts, please ensure 
disposal of used parts is carried out in compliance 
with local environmental legislation. Particular care 
should be taken when disposing of lubricants. 
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Diagnostic Chart 

SYMPTOMS POSSIBLE CAUSES 

1. 

2. 

3. 

4. 

NO DISCHARGE 

LOSS OF CAPACITY 

IRREGULAR DISCHARGE 

PRIMING LOST AFTER START 

1. 2. 3. 7. 26. 28. 29. 

3. 4. 5. 6. 7. 8. 9. 10. 22. 13. 16. 17. 21.22. 23. 29 

3. 4. 5. 6. 7. 8. 13. 15. 29. 

3. 4. 5. 6. 7. 8. 13. 15 

5. PUMP STALLS AT START UP 8. 11. 24. 

6. PUMP OVERHEATS 8. 9. 11. 12. 18. 20 

7. MOTOR OVERHEATS 8. 11. 12. 15. 18. 20. 

8. EXCESSIVE POWER ABSORBED BY PUMP 8. 11. 12. 15. 18. 20 

9. NOISE AND VIBRATION 3. 4. 5. 6. 7. 8. 9. 11.13. 15. 18. 19. 20. 22. 23. 27. 31 

10. PUMP ELEMENT WEAR 9. 11. 

11. EXCESSIVE GLAND OR SEAL WEAR 12. 14. 25. 30. 

12. GLAND LEAKAGE 13. 14. 

13. SEIZURE 9.11.12.20. 

LIST OF CAUSES REMEDIAL ACTIONS II 
1. INCORRECT DIRECTION OF ROTATION 1. REVERSE MOTOR 

2. PUMP UNPRIMED 2. BLEED SYSTEM OF AIR/GAS 

3. INSUFFICIENT N.P.S.H. AVAILABLE 3. INCREASE SUCTION HEAD OR REDUCE SPEED/TEMP. 

4. PRODUCT VAPORISING IN SUPPLY LINE 4. INCREASE N.P.S.H. AVAILABLE (SEE 3 ABOVE) 

5. AIR ENTERING SUPPLY LINE 5. CHECK PIPE JOINTS /GLAND ADJUSTMENT 

6. INSUFFICIENT HEAD ABOVE SUPPLY VESSEL OUTLET 6. RAISE VESSEL/INCREASE PIPE SIZE 

7. FOOTVALVE /STRAINER OBSTRUCTED OR BLOCKED 7. CLEAN OUT SUCTION LINENALVES 

8. PRODUCT VISCOSITY ABOVE RATED FIGURE 8. DECREASE PUMP SPEED /INCREASE TEMP. 

9. PRODUCT TEMP. ABOVE RATED FIGURE 9. COOL THE PRODUCT 

10. PRODUCT VISCOSITY BELOW RATED FIGURE 10. INCREASE PUMP SPEED /REDUCE TEMP. 

11. DELIVERY PRESSURE ABOVE RATED FIGURE 11. CHECK FOR BLOCKAGES IN DELIVERY LINE 

12. GLAND OVERTIGHT 12. ADJUST GLAND SEE O &M INSTRUCTIONS 

13. GLAND UNDERTIGHT 13. ADJUST GLAND SEE O &M INSTRUCTIONS 

14. GLAND FLUSHING INADEQUATE 14. CHECK FLUID FLOWS FREELY INTO GLAND 

15. PUMP SPEED ABOVE RATED FIGURE 15. DECREASE PUMP SPEED 

16. 

17. 

PUMP SPEED BELOW RATED FIGURE 

BELT DRIVE SLIPPING 

16. INCREASE PUMP SPEED 

17. RE- TENSION BELTS II 
18. COUPLING MISALIGNED 18. CHECK AND ADJUST ALIGNMENT 

19. INSECURE PUMP /DRIVE MOUNTING 19. CHECK AND TIGHTEN ALL PUMP MOUNTINGS 

20. SHAFT BEARING WEAR/FAILURE 20. REPLACE BEARINGS 

21. WORN PUMP ELEMENT 21. FIT NEW PARTS 

22. RELIEF VALVE CHATTER 22. CHECK CONDITION OF VALVE/RENEW 

23. R.V. INCORRECTLY SET 23. RE- ADJUST SPRING COMPRESSION 

24. LOW VOLTAGE 24. CHECK VOLTAGENVIRING SIZES 

25. PRODUCT ENTERING PACKING AREA 25. CHECK PACKING CONDITION AND TYPE 

26. DRIVE TRAIN BREAKAGE 26. CHECK AND REPLACE BROKEN COMPONENTS 

27. NEGATIVE OR VERY LOW DELIVERY HEAD 27. CLOSE DELIVERY VALVE SLIGHTLY 

28. DISCHARGE BLOCKEDNALVE CLOSED 28. REVERSE PUMP /RELIEVE PRESSURE /CLEAR BLOCKAGES 

29. STATOR TURNING 29. REPLACE WORN PARTS/TIGHTEN UP STATOR BOLTS 

30. STUFFING BOX "EATS" PACKING . 30. CHECK FOR WORN SHAFT AND REPLACE 

31. VEE BELTS 31. CHECK AND ADJUST TENSION OR REPLACE 
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dprawing Reference Numbers 

DRG. DESCRIPTION DRG. DESCRIPTION 
REF REF 

01A BODY P401 PIN 
01B BODY ADAPTOR P402 SEAL 
06A NAMEPLATE (SOG) P403 SEAL 
06B NAMEPLATE (DOG) P404 SEAL 
08A GLAND FOLLOWER P405 CAP SCREW 
10A GLAND PACKING/MECHANICAL SEAL P406 PLAIN WASHER 
10B ROTARY SHAFT LIPSEAL (OPTIONAL) P407 SPIRAL RET. RING 
15A THROWER GUARD P408 PIN 
20A GASKET - GLAND 
20B GASKET - STATOR SUPPORT RING P501 PLUG 
20C GASKET - STATOR SUPPORT RING P502 PLUG 
22A STATOR P503 PLUG 
23A SUCTION CHAMBER P504 HEXAGON NUT 
23B SUCTION CHAMBER EXTENSION P505 SPRING WASHER 
24A END COVER P506 PLAIN WASHER 
25A ROTOR P507 HEXAGON NUT 
26A FLEXISHAFT P508 SPRING WASHER 
32A SHAFT P509 PLAIN WASHER 
42A THROWER P510 HEXAGON HEAD BOLT 
47A STATOR SUPPORT RING P511 HEXAGON NUT 
47B STATOR SUPPORT RING P512 SPRING WASHER 
62A SUPPORT FOOT P513 PLAIN WASHER 
62B SUPPORT FOOT P514 SEAL 
65A GLAND SECTION P515 SEAL 
66A ABUTMENT RING 
75A SLEEVE ROTOR 
76A ADAPTOR FLANGE 
95A TIE ROD 

P101 HEX HD SCREW 
P102 PLAIN WASHER 
P103 RD HD DRIVE SCREW 
P104 HEX HD BOLT 
P105 HEX NUT 
P106 PLAIN WASHER 
P107 SPRING WASHER 
P108 SPRING WASHER 
P109 HEX NUT 

P201 HEX HD BOLT 
P202 HEX NUT 
P203 PLAIN WASHER 

IMPORTANT NOTE 

THE DRAWING REFERENCES SHOWN GIVE THE DESCRIPTION OF ALL THE PARTS DETAILED ON THE SECTIONAL 
DRAWINGS IN THIS SECTION OF THE BOOK. THEREFORE SOME OF THE REFERENCES MAY NOT BE SHOWN ON 

ANY ONE. 

Section 3, Page 1 

Issued - April 2006 Mono® MY 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 2 - Section 11 - OM Manual

Q-Pulse Id TMS1350 Active 29/07/2015 Page 635 of 781



Pump Coding 

Features Description 
Basic Pump Code 

Standard 
Variation 

1 2 3 4 5 6 7 8 9 10 / 12 13 14 15 

Range Monobloc Compact C 

I 

' 

Design Mk No Monobloc 1 

Size 

1.3m'/h @ 1750 rpm 1 

3.3m'/h @ 1750 rpm 2 

10m' /h @ 1500 rpm 3 

13m'/h @ 1500 rpm X 

22m'/h @ 1000 rpm 4 

37m'/h @ 800 rpm 5 

57m'/h @ 700 rpm 6 

79m'/h @ 600 rpm 7 

97m' /h @ 500 rpm 8 

125m'/h @ 450 rpm 9 

165m'/h @ 400rpm A 

225m'/h @ 350 rpm B 

Stages 

Single stage A 
Two stage B 

Four stage D 

Single stage - extended pitch K 

Casing Material 
Cast Iron C 

Stainless steel S 

Rotating Parts 

Code 1 1 

Code 3 3 

Code 4 4 

Code 5 5 

Code 8 8 

Rotor Mk No 

Mk 0 (Oversized) u 

Mkt (Standard) 1 

Mk3 (Temperature) 3 

Mk5 (Temperature) 5 

Stator Material RA, RR etc. R 

Seal Type 
Mechanical Seal M 

Packed Gland P 

Build Option 
Refer to product manual section 2 & 3, drive 
selections 

A 
B 

H 

/ / 

Variation For special requirements contact Mono Pumps Ltd A 1 2 3 

Example C 1 X A C 8 1 R M A 

G) X G) c 
Cn Y O o) O 

N Ñ CO 
CC 

CO) N N )0 
U Ñ rn U 

N C 
o 

ó 
0 
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dismantling & Assembly Diagrams 
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Dismantling & Assembly Diagrams 
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dismantling & Assembly Diagrams 
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Dismantling & Assembly Diagrams 
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dismantling & Assembly Diagrams 
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Dismantling & Assembly Diagrams 
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Dismantling & Assembly Diagrams 
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Dismantling & Assembly Diagrams 
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Dismantling & Assembly Diagrams 
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Dismantling & Assembly Diagrams 
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Exploded Views 
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Jetting Length - Mechanical Seal 
SETTING 
LENGTH 

'X' L3 L4 

Pump 
size 

Drive 
Type 

Shaft dia. 
mm 

Seal Part 
number 

Seal working 
length L3 

mm 

Seat length 
L4 

mm 

Setting distance 
'X' 

mm 

C11B 

Flexishaft 32 M032139G 35.5 7 13.5 

C11D 

Cl2A 

C12B 

C12D 

Cl 3A 

C13B 

C13K 

C1XA 

C1XB 45 M045139G 37 8 44.0 

Note: All seal working lengths are to DIN L1K dimensions. 
Albs table is not to be used for standard or DIN L1 N working length seals. 
111111seals use 'M' type seats except for 85mm which uses 'BS' type. 

This table is not necessarily compatible with any other seal type - check with Mono Pumps Technical Dept. 
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Torque Tightening Figures 

PUMP SIZE 

SUCTION CHAMBER/ 
SUCTION EXT. 

Nm 
P105 

STATOR TIE 
BAR 

Nm 
P504, P507 

* *DRIVE END 
FLEXISHAFT CAP 

SCREW 

Nm 
P405 

C11B 10 4 15 

0110 10 4 15 

C12A 10 4 15 

C12B 10 4 15 

C12D 10 4 15 

C13A 10 4 15 

C13B 10 4 15 

C13K 10 4 15 

C1XA 10 10 15 

C1XB 11 10 15 

Note: Torque tolerances are +/ -5% of stated nominal figures. 

** Apply thread -locking compound to screw threads prior to assembly. 
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dilono® Products 

Progressing Cavity (P.C.) Pumps 

E Range 
Up to 420m3/h, 72 bar 

LF Range 
Up to 6001 /h, 12 bar 

W Range 
Up to 215m3/h, 48 bar 

f 
D 

B /G /M Range 
Up to 3m3 /h, 5 bar 

Merlin Ind. Range 
Up to 60m3/h, 10 bar 

Monobloc Compact Range 
Up to 225m3/h, 24 bar 

S Range 
Up to 60m3/h, 12 bar 

Solar Pumps 
Up to 5.8m3/h, 12 bar 
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Mono® Products 

Grinder / Screens / Extractor Packages 

Mutrator 
Up to 15m3/h 

Compact Munchpump 
Up to 25m3/h 

AIL 

Macerator 
Up to 15m3/h 

Grifter 
Up to 4m3/h 

ti 

Discreen 
Up to 13,400m3/h 

Screw Extraction Package 
Up to 13,900m3/h 

Muncher Family 
Up to 650m3/h 
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Mono Pumps Around the World 

Contacts: 

MONO PUMPS LIMITED 

Martin Street 
Audenshaw 
Manchester 
England 
M34 5JA 

MONOFLO, INC. 

12000 West Little York 
Houston 

Texas 77041 

USA 

Tel: 0161 339 9000 Tel: +1 713 466 7999 

Fax: 0161 344 0727 Fax: +1 713 466 3101 

E -mail (general): info @mono -pumps.com 

E -mail (service): service @mono -pumps.com 

Web site: www.mono -pumps.com 

MONO PUMPS (AUSTRALIA) PTY LTD 

Mono House 

338 -348 Lower Dandenong Road 

Mordialloc 3195 

Victoria 
Australia 

E -mail: inquire @monoflo.com 
Web site: www.monoflo.com 

MONO PUMPS (NEW ZEALAND) LTD 

P.O. Box 71021, Rosebank 

35-41 Fremlin Place 

Avondale 
Auckland 1230 

New Zealand 

Tel: +61 (0)3 9580 5211 Tel: +64 (0)9 829 0333 

Fax: +61 (0)3 9580 6659 Fax: +64 (0)9 828 6480 

E -mail: ozsales @mono -pumps.com 
Web site: www.mono -pumps.com 

NATIONAL OILWELL INC. 

Room 2303 

Capital Mansion 

No. 6 Xin Yuan Southern Road 

Chao Yang District 

Beijing 100004 
People's Republic of China 

E -mail: info @mono -pumps.co.nz 
Web site: www.mono -pumps.com 

NATIONAL OILWELL ELECTRICAL CONTROL 

(SHANGHAI) CO. LTD 
No. 500 YaGang Road 

Lujia Village 

Malu, Jiading District 

Shanghai 201801 

People's Republic of China 

Tel: +86 (0) 10 6461 1115 Tel: +86 (0) 21 5915 7168 

Fax: +86 (0) 10 8486 8481 Fax: +86 (0) 21 5915 6863 
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Mono® English 

Installation, Operation and 
Maintenance Instructions 

Monobloc Compact Range 

Sizes: C1XK, C14A, C14K, C14B, C15A, C15K, C15B, 
C16A, C16K, C16B, C17A, C17K, C17B, 
C18A, C18K, C18B, C19A, C19K, C19B, 

C1AA, C1AK, C1AB, Cl BA, C1 BK 

Mono' 
MONO PUMPS LIMITED 

MANCHESTER. ENGLAND 
TEL: 0161- 339 -9000 

www,mono- pumps .com 

PUMP MODEL 

SERIAL NO. 

MAX DEL PRESS 

BAR 

MAX SPEED 

RPM 

MAX DIF PRESS 

BAR 

MAX TEMP 

MFR DATE 

DUTY SPEED 

RPM 

DUTY DIF PRESS 

BAR 

DUTY TEMP 

OMM P/032/01 (MPA502) Mono® 
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pares and Service Contact Details 

Mono UK 
Spares 

E -mail 

Service 

E -mail 

Service 

Mono Australia 

Melbourne 

Sydney 

Brisbane 

Adelaide 

Perth 

Darwin 

Tasmania 

E -mail 

Mono New Zealand 
Spares & Service 

E-mail 

Monoflo USA 
Spares & Service 

E -mail 

Mono China 

+44 (0)161 214 2380 (direct line 8.15 am - 5.00 pm) 

spares @mono -pumps.com 

+44 (0)161 214 2390 (direct line 8.15 am - 5.00 pm) 

customerservices @mono -pumps.com 

+44 (0)161 339 9000 (24 hrs) 

Telephone Facsimile 

(03) 9580 5211 (03) 9580 9036 

(02) 8536 0900 (02) 9542 3649 

(07) 3350 4582 (07) 3350 3750 

(08) 8447 8333 (08) 8447 8373 

(08) 9479 0444 (08) 9479 0400 

(08) 8984 3099 (08) 8947 0540 

(03) 6249 8704 (03) 6249 8756 

ozsales @mono -pumps.com 

+64 (0)9 829 0333 

info@mono-pumps.co.nz 

+1 713 466 7999 

inquire @monoflo.com 

Telephone Facsimile 

Beijing +86 (0) 10 6461 1115 +86 (0) 10 8486 8481 

Shanghai 

E -mail 

+86 (0) 21 5915 7168 

info @mono -pumps.com 

+86 (0) 21 5915 6863 

Spares & Service 
Issued - January 2005 Mono® 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 2 - Section 11 - OM Manual

Q-Pulse Id TMS1350 Active 29/07/2015 Page 657 of 781



ATEX Warning Statements 

PUMPS AND PUMP UNITS 

Where a pump or pump unit is to be installed in a 

potentially explosive atmosphere ensure that this has 

been specified at the time of purchase and that the 

equipment has been supplied accordingly and 

displays an ATEX nameplate or is supplied with a 

certificate of conformity. If there is any doubt as to the 

suitability of the equipment please contact Mono 

Pumps Limited before commencing with installation 

and commissioning. 

Process liquids or fluids should be kept within 

specified temperature limits otherwise the surface of 

pump or system components may become an ignition 

source due to temperature rises. Where the process 

liquid temperature is less that 90 °C the maximum 

surface temperature will not exceed 90 °C provided 

the pump is installed, operated and maintained in 

accordance with this manual. Where the process fluid 

temperature exceeds 90 °C the maximum surface 

temperature will be equal to the maximum process 

fluid temperature. 

Cavities that could allow the accumulation of 

explosive gases, such as under guards, should where 

possible, be designed out of the system. Where this is 

not possible they should be fully purged before any 

work is carried out on the pump or system. 

Electrical installation and maintenance work should 

only be carried out by suitably qualified and 

competent persons and must be in accordance with 

relevant electrical regulations. 

All electrical equipment, including control and safety 

devices, should be suitably rated for the environment 

in to which they are installed. 

Where there may be a risk of an accumulation of 

explosive gases or dust non -sparking tools should be 

used for installation and maintenance. 

In addition to causing permanent damage to the 

stator, dry running of the pump could generate a rapid 

rise in the temperature of the stator tube or barrel, 

which could become an ignition source. It is therefore 

essential that a dry run protection device be fitted. 

This must shut the pump down immediately should a 

dry run situation occur. Details of suitable devices are 

available from Mono Pumps Limited. 

To minimise the risk of sparking or temperature rises 

due to mechanical or electrical overload the following 

control and safety devices should be fitted in addition 

to a dry run protection system. A pressure relief 

system whereby the pump can not generate 

pressures in excess of the maximum rated pressure 

or an over pressure device which should shut the 

pump down when the maximum discharge pressure is 

exceeded. A control system that will shut the pump 

down if the motor current or temperature exceed 

specified limits. An isolator switch that will disconnect 

all electrical supply to the motor and ancillary 

electrical equipment and be capable of being lock 
in the off position. All control and safety devices 

should be fitted, operated and maintained in 

accordance with the manufacturer's instructions. All 

valves on the system should be open when the pump 

is started otherwise serious mechanical overload and 

failure may result. 

It is important that the pump rotates in the direction 

indicated on the nameplate. This must be checked on 

installation and commissioning and after any 

maintenance has been carried out. Failure to observe 

this may lead to dry running or mechanical or 

electrical overload. 

ATEX - Page 1 of 2 
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èTEX Warning Statements 

When fitting drives, couplings, belts, pulleys and 

guards to a pump or pump unit it is essential that 

these are correctly fitted, aligned and adjusted in 

accordance with the manufacturer's instructions. 

Failure to do so may result in sparking due to 

unintended mechanical contact or temperature rises 

due to mechanical or electrical overload or slipping of 

drive belts. Regular inspection of these parts must be 

carried out to ensure they are in good condition and 

replacement of any suspect part must be carried out 

immediately. 

Mechanical seals should be suitably rated for the 

environment. The seal and any associated 

equipment, such as a flushing system, must be 

installed, operated and maintained in accordance with 

the manufacturer's instructions. 

Where a packed gland seal is fitted this must be 

correctly fitted and adjusted. This type of seal relies 

on the process liquid to cool the shaft and packing 

rings so a constant drip of liquid from the gland 

section is required. Where this is undesirable an 

alternative seal type should be fitted. 

Failure to operate or maintain the pump and ancillary 

equipment in line with the manufacturer's instructions 

may lead to premature and potentially dangerous 

failure of components. Regular inspection, and where 

necessary replacement, of bearings and lubrication is 

essential. 

The pump and its components have been designed to 

ensure safe operation within the guidelines covered 

by legislation. Accordingly Mono Pumps Limited have 

declared the machine safe to use for the duty 

specified as defined by the Declaration of 

Incorporation or Conformity that is issued with this 

instruction manual. 

The use of replacement parts that are not 

manufactured by or approved by Mono Pumps Limited 

may affect the safe operation of the pump and it may 

therefore become a safety hazard to both operators 

and other equipment. In these circumstances the 

Declaration provided will become invalid. The 

guarantee referenced on the Terms and Conditions of 

Sale will also be invalidated. 

ATEX - Page 2 of 2 
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ilpdex 

SECTION 1 INSTALLATION 

START -UP PROCEDURE 

ASSEMBLY AND DISMANTLING ADVICE 

SECTION 2 FAULT FINDING 

SECTION 3 DRAWING REFERENCE NUMBERS 

PUMP CODING 

SECTION 4 DISMANTLING AND ASSEMBLY DIAGRAMS 

EXPLODED VIEWS 

SECTION 5 TORQUE TIGHTENING FIGURES 

PIN JOINT LUBRICATION 

SECTION 6 MONO PRODUCTS 

EC Declaration as defined by Machinery Directive 98/37/EC. 

EC Declaration of Incorporation 

This declaration is only valid when the machinery has 

been supplied without drive unit. 

In this case, the machinery meets the requirements of the 
said directive and is intended for incorporation into other 

machinery or for assembly with other machinery in order 
to constitute relevant machinery as defined by the said 
directive including any amendments, which are valid at the 

time of supply. 

IMPORTANT 
This machinery must not be put into service until the 
relevant machinery into which it is to be incorporated has 

been declared in conformity to the said directive. 

This declaration is only valid when the machinery has 

been installed, operated and maintained in accordance 
with these instructions and safety guidelines contained 
within as well as instructions supplied for equipment 
assembled with or intended for use with this equipment. 

The following harmonised standards are applicable: 
BS EN 809 
BS EN 12100 Parts 1 & 2 

EC Declaration of Conformity 

This declaration is only valid when the machinery has been 

supplied with drive unit. 

In this case the machinery meets the requirements of the 
said directive including any amendments which are valid at 

the time of supply. 

IMPORTANT 
This declaration is only valid when the machinery has been 

installed, operated and maintained in accordance with these 

instructions and safety guidelines contained within as well 

as instructions supplied for equipment assembled with or 

intended for use with this equipment. 

Mr G.D. Thomas, Chief Engineer 
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Installation, Operation & Maintenance Instructions 

INSTALLATION 

1.1 INSTALLATION AND SAFETY 
RECOMMENDATIONS 

In common with other items of process plant a pump 
must be installed correctly to ensure satisfactory and 
safe operation. The pump must also be maintained 
to a suitable standard. Following these 
recommendations will ensure that the safety of 
personnel and satisfactory operation of the pump is 

achieved. 

1.2.1. GENERAL 

When handling harmful or objectionable materials, 
adequate ventilation must be provided in order to 

disperse dangerous concentrations of vapours. It is 

recommended that wherever possible, Mono pumps 

should be installed with provision for adequate 
lighting, thus ensuring that effective maintenance 
can be carried out in satisfactory conditions. With 

certain product materials, a hosing down facility with 

adequate draining will simplify maintenance and 
prolong the life of pump components. 

1.2.2. SYSTEM DESIGN & INSTALLATION 

At the system design stage, consideration must be 

given to provision of filler plugs, and the installation 
of non -return and /or isolating valves. Pumps cannot 
be reliably used as non -return valves. Pumps in 

parallel and those with high static discharge head 
must be fitted with non -return valves. 

The pumps must also be protected by suitable 
devices against over pressure and dry running. 

HORIZONTAL MOUNTING 

All ranges excluding P Range Mono pumps are 

normally installed in a horizontal position with 

baseplates mounted on a flat surface, grouted in 

and bolted, thus ensuring firm fixing and a reduction 
in noise and vibration. 

The unit should be checked after bolting down to 

ensure that the alignment of the pump to its prime 

mover is correct. 

ii. VERTICAL MOUNTING 

P Range Pumps Only 

The P range pumps are intended for vertical 
installation. Care must be taken when lifting the 
pump into the vertical position. 

Normally 'P' range pumps will be designed with a 

sole plate that will be bolted to the customers 
framework. 

If the pump is to be mounted in any way other than 
described above, confirmation of the installation 
must be agreed with Mono Pumps Limited. All the 
pipework should be independently supported. 

1.3.1 HANDLING 

During installation and maintenance, attention must 

be paid to the safe handling of all items. Where a 

pump or its components weigh in excess of 20 kg 

(451b) it is recommended that suitable lifting tackle 
should be used to ensure that personal injury or 
damage to components does not occur. 

For safe handling of both bareshaft pumps and 
pump units (pump/ gearbox/motor etc.) slings should 

be used. The position of the slings will depend upon 

the specific pump /unit construction and should be 

carried out by personnel with the relevant 
experience to ensure that the pump is not damaged 
and injury to personnel does not occur. 

If eyebolts do exist then these should only be used 

for lifting the individual components for which they 
are supplied. 

1.3.2 STORAGE AND INFREQUENT OPERATION 

The situation where a pump is used infrequently is 

also covered by the instructions in this section. 

SHORT TERM STORAGE 

Where a pump has to be stored for 6 months or 
less then the following steps are advised:- 

1. Store pump inside wherever possible or if this is not 

feasible then provide protective covering. Do not 

allow moisture to collect around the pump. 

2. Remove the drain plug, if fitted. Any inspection 
plates fitted should also be removed to ensure that 
the suction housing can drain and dry completely. 

3. Loosen the packed gland and inject sufficient grease 
into the stuffing box. Tighten the gland nut hand 

tight. If a water flush system is to be used do not 

grease, a small amount of light oil is recommended 
for these. 

4. See Manufacturers Instructions for 
motor /gearbox/drive instructions for storage 
procedures. 
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dpstallation, Operation & Maintenance Instructions 

LONG TERM STORAGE 

If the pump is to be kept in storage for more than 
six months then in addition to the above the 
following procedures should be carried out 
regularly (every 2 - 3 weeks if possible): 

1. If practicable rotate the pump at least three quarters 
of one revolution to avoid the rotor setting in the 
stator. 

2. Note, however, that the pump is not to be rotated for 
more than two revolutions each time because 
damage could be caused to the rotor/ stator 
elements. 

IMMEDIATELY PRIOR TO INSTALLATION AND 
STARTING 

Before installing the pump please ensure that all 
plugs and inspection plates are replaced and 
that excess grease /oil is removed from the 
stuffing box. 

1.4 ELECTRICAL 

Electrical connection should only be made using 

equipment suitable for both rating and environment. 
Where any doubts exist regarding the suitability of 
equipment, Mono Pumps Limited, should be 

consulted before proceeding. Normally the Mono 
pump should be installed with starting equipment 
arranged to give direct on line starting. 

Earthing points will be provided on electric drives (if 
supplied) and it is essential that these are correctly 
connected. When the motor is being wired and 
checked for rotation, the start/stop sequence must 
be instantaneous to prevent dry running (see 2) or 
pressurising upstream equipment. (Check direction 
arrow on pump nameplate). The electrical 
installation should include appropriate isolating 
equipment to ensure that the pump unit is safe to 

work on. 

1.5 PRESSURE RELIEF VALVES AND NON -RETURN 
VALVES 

1. It is recommended that a suitable safety device is 

installed on the discharge side of the pump to 
prevent over -pressurisation of the system. 

2. It is also recommended that a non -return valve is 

installed on the discharge side of the pump to 
prevent reverse flow through the system. 

When both are installed it is advised that the relief 
valve is positioned closer to the pump than the non - 

return valve. 

IMPORTANT 

The pump must never run against a closed inlet 
or outlet valve, as this could result in 

mechanical failure. 

1.6 GENERAL SAFETY 

GREAT CARE MUST BE TAKEN TO PROTECT 
ALL ELECTRICAL EQUIPMENT FROM 
SPLASHING WHEN HOSING DOWN. WHERE 
MONO PUMPS LIMITED HAVE SUPPLIED A 
BARESHAFT PUMP THE ONUS IS ON THE USER 
TO FIT ADEQUATE GUARDS IN COMPLIANCE 
WITH THE REQUIREMENTS OF THE RELEVANT 
REGULATIONS. 

All nuts and bolts, securing flanges and base 
mounting fixtures must be checked for tightness 
before operation. To eliminate vibration, the pump 
must be correctly aligned with the drive unit, and all 

guards must be securely fixed in position. When 
commissioning the plant, all joints in the system 

must be checked thoroughly for leakage. 

If, when starting, the pump does not appear to 

operate correctly (see 2), the plant must be shut 
down immediately and the cause of the malfunction 

established before operations are recommenced. It 

is recommended that depending upon plant system 
operation, either a combined vacuum and pressure 
gauge, or a vacuum gauge only be fitted to the 
pump inlet port, and a pressure gauge fitted to the 

outlet port, these will then continuously monitor the 
pump operating conditions. 

1.7 DUTY CONDITIONS 

Pumps should only be installed on duties for which 

Mono Pumps Limited have specified the materials of 
construction, flow rates, pressure, temperature, 
speed etc. Where dangerous materials are to be 

pumped, consideration must be given to the safe 

discharge from relief valves, gland drains etc. 

IF THE DUTY SHOULD BE CHANGED, MONO 
PUMPS LIMITED SHOULD BE CONTACTED AND 
THEIR RECOMMENDATIONS SOUGHT IN THE 
INTEREST OF APPLICATION, SAFETY OF 

PLANT, EFFICIENCY AND PUMP LIFE. 
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Installation, Operation & Maintenance Instructions ô 
2. START -UP PROCEDURE 

Pumps must be filled with liquid before starting. The 

initial filling is not for priming purposes, but to 

provide the necessary lubrication of the stator until 

the pump primes itself. When the pump is stopped, 

sufficient liquid will normally be trapped in the 

rotor /stator assembly to provide lubrication upon re- 

starting. 

If, however, the pump has been left standing for an 

appreciable time, moved to a new location, or has 

been dismantled and re- assembled, it must be 

refilled with liquid and given a few turns before 
starting. The pump is normally somewhat stiff to 

turn by hand owing to the close rotor /stator fit. 
However, this stiffness disappears when the pump is 

running normally against pressure. 

2.1 DRY RUNNING 

A NEVER RUN THE PUMP IN A DRY CONDITION 

EVEN FOR A FEW REVOLUTIONS OR THE 

STATOR WILL BE DAMAGED IMMEDIATELY. 
CONTINUAL DRY RUNNING COULD PRODUCE 

SOME HARMFUL OR DAMAGING EFFECTS. 

2.2 PUMP ROTATION DETAILS 

PUMP RANGE BI- DIRECTIONAL COMMENT 

E 
Monobloc B 
Monobloc C 
Merlin Industrial 
S, SL 
LF 
W 
Merlin Widethroat 
MM ML 
MS 
G 
CB /SB 
Placer 
Grout Injection 
P 

CP0011 
C P0025, C P0800, C P 1600 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

Clockwise when viewed from drive end. 
Anti -clockwise when viewed from drive end. 

Anti -clockwise gives inlet at drive end. 

DIRECTIONS OF ROTATION 

t 
t 
t 
t 
t 
t 

A BEFORE THE DIRECTION OF ROTATION IS 

CHANGED, MONO PUMPS LIMITED MUST BE 

CONSULTED SO THAT THE SUITABILITY OF 

THE PUMP CAN BE CONFIRMED WHEN 

OPERATING ON THE NEW DUTY. 

2.3.1. GLAND PACKING 

Where a pump is supplied fitted with gland packing 

(manufactured from a non -asbestos material), the 

gland will require adjustment during the initial 

running in period. Newly packed glands must be 

allowed to 'run -in' with only finger tight compression 

on the gland follower nuts. This should continue for 

about 3 days. The gland follower should be 

gradually tightened over the next week to achieve a 

leakage rate as shown in the table below. Gland 

followers should be adjusted at regular intervals to 

maintain the recommended leakage flow rate. 

Under normal working conditions a slight drip from 

the gland under pressure assists in cooling and 

lubricating the packing. A correctly adjusted 
gland will always have small leakage of fluid. 

Typical Leakage Rates from Packed Glands 

Up to 50mm shaft diameter 
50 - 75mm shaft diameter 
75 -100mm shaft diameter 
100 - 125mm shaft diameter 
125 - 160mm shaft diameter 

2 drops per minute 
3 drops per minute 
4 drops per minute 
5 drops per minute 
6 drops per minute 

A gland drip is, however, undesirable when handling 

corrosive, degreasing, or abrasive materials. Under 

these conditions the gland must be tightened the 

minimum amount whilst the pump is running to 

ensure satisfactory sealing when under pressure, or 

to stop entry of air when under suction conditions. 

The gland leakage of toxic, corrosive or hazardous 
liquids can cause problems of compatibility with 

pumps materials of construction. 

Provision of a gland drain should be considered, 
especially for the leakage of hazardous products. 

CARE IS REQUIRED WHEN ADJUSTING THE 

GLAND WHILST PUMP IS RUNNING. 

2.3.2 MECHANICAL SEALS - ALL PUMPS 

When a mechanical seal is fitted to the pump it may 

be necessary to provide a barrier fluid to some part 

of the seal. This should be provided in line with the 

seal manufacturers instructions. 

2.4. GUARDS 

In the interests of safety, and in accordance with the 

U.K. Health and Safety at Work Act 1974, all 

must be replaced after necessary adjustments h 

been made to the pump. 
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drstallation, Operation & Maintenance Instructions 

2.5 WARNING /CONTROL DEVICE 

Prior to operating the pump, if any warning or control 
devices are fitted these must be set in accordance 
with their specific instructions. 

2.6 PUMP OPERATING TEMPERATURE 

e 

The range of temperatures the pump surfaces will 
develop is dependent upon factors such as product 
temperature and ambient temperature of the 
installation. There may be instances where the 
external pump surface can exceed 50 °C. 

In these instances, personnel must be made aware 
of this and suitable warnings /guarding used. 

NOISE LEVELS 

1. The noise sound pressure level will not exceed 
85dB at one metre distance from the pump. 

2. This is based on a typical installation and does not 
necessarily include noise from other sources or any 
contribution from building reverberation. 

3. For pumps identified below, the noise levels vary 

between 85 and 95dB but will not exceed 95dB at 

one metre distance from the pump. 

Pump Sizes (based on E Range Pumping 
Element) 

Single Stage 

Two Stage 
Four Stage 
Six Stage 
Eight Stage 

2.8 LUBRICATION 

Size 12 and above 

Size 9 and above 
Size 7 and above 
Size 7 and above 
Size 6 and above 

Pumps fitted with bearings should be inspected 
periodically to see if grease replenishment is 

necessary, and if so, grease should be added until 

the chambers at the ends of the bearing spacer are 
approximately one third full. 

Periodic bearing inspection is necessary to maintain 
optimum bearing performance. The most expedient 
time to inspect is during periods of regular 
scheduled equipment downtime - for routine 
maintenance or for any other reason. 

Under tropical or other arduous conditions, however, 
a more frequent examination may be necessary. It 

is therefore advisable to establish a correct 
maintenance schedule or periodic inspection. 

BP LC2 / Mobilgrease XHP 222 or their equivalent 
must be used for replenishment. 

2.9 PUMP UNITS 

Where a pump unit is dismantled and re- assembled, 
consideration must be given to ensure that where 
appropriate the following steps are covered. 

1. Correct alignment of pump /gearbox 
2. Use of appropriate couplings & bushes 
3. Use of appropriate belts & pulleys correctly 

tensioned. 

2.10 CLEANING PRIOR TO OPERATION 

i. Non Food Use 

During the commissioning of a new pump or 
recommissioning of an overhauled pump, it is 

advisable to clean the pump prior to the initial 
operation of the pump in the process. 

ii. Food Use 

When a pump has been supplied for a food 

application, it is important to ensure that the pump is 

clean prior to initial operation of the pump. 

Therefore, it is important that a clean -in -place 

treatment is executed on the pump at the following 
times:- 

1. When the pump is first commissioned for use. 

2. When any spare components are fitted into the 
wetted area of the pump. 

A recommended CIP procedure is as follows: 

This procedure should not be used on the CP 

Pump Range. Please consult our application 
engineers for a suitable procedure. 

Caustic Wash 
LQ94 ex Lever Diversey or equivalent 
2% concentration 

Acid Wash 
P3 Horolith 617 ex Henkel 
Ecolab or equivalent 1% concentration 

Procedure 

1. Caustic wash @ 75 °C for 20 mins 

2. Water rinse @ 80 °C for 20 mins 
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Installation, Operation & Maintenance Instructions 

3. Acid wash @ 50 °C for 20 mins 

4. Water rinse @ 80 °C for 20 mins 

CIP flow rates (hence pump speeds) should be 

maximised to achieve highest level of cleanability. 

A C.I.P. liquid velocity of 1.5 to 2.0 m/s is required 
for removal of solids and soiling. 

Pumps fitted with CIP by pass ports will permit 

higher flow rates without the need to increase pump 
speed. 

The use of 'neat active' caustic 
and acid chemicals is not 

recommended. Proprietary cleaning 
agents should be used in line with manufacturers 
instructions. 

All seals and gaskets should be 

replaced with new if disturbed 
during maintenance. 

Pump internals should be regularly inspected to 

ensure hygienic integrity is maintained, especially 
with respect to elastomeric components and seals, 

and replaced if necessary. 

The four stages constitute one cycle and we 

recommend that this cycle is used to clean the pump 

before use on food. 

Once the pump has been commissioned, the 

cleaning process will depend upon the application. 
The user must therefore ensure that their cleaning 
procedures are suitable for the duty for which the 
pump has been purchased. 

2.11 WIDETHROAT PUMPS 

Specific pumps may have auger feed screws, with 

or without a bridge breaker system to feed the 

pumping element. If the pump installation requires 
that these cannot be enclosed, care must be taken 

to ensure personnel cannot gain access whilst the 

pump is operating. If this is not possible an 

emergency stop device must be fitted nearby. 

2.12 EXPLOSIVE PRODUCTS/ HAZARDOUS 
ATMOSPHERES 

In certain instances the product being pumped may 
well be of a hazardous nature. 

In these installations consideration must be given to 

provide suitable protection and appropriate warnings 
to safeguard personnel and plant. 

2.13 ACCESS PORTS 

Where access ports are fitted then the following 

steps must be followed prior to removal: 

1. Pump must be shut down and the electrical supply 
isolated. 

2. Protective clothing should be worn, especially if the 
pumped product is obnoxious. 

3. Remove access plate with care utilising where 

possible drip trays to collect product leakage. 

Access ports are included to assist in removing 

blockages and to allow a visual check on the 

components within the suction chamber. 

It is not to be considered as an additional method in 

dismantling the pump. 

Re- assembly of the plate should be completed using 

new gaskets prior to the pump being switched on. 

2.14 ADJUSTABLE STATORS 

If adjustable stators are fitted then the following 

steps must be followed for adjusting the clamping 
devices. 

The adjustable stator assembly is designed to give 

an even compression around the stator 
circumference. It is designed to be used when 

pump performance reduces through wear to an 

unacceptable level, to restore the required flow rate. 

The stator compression is increased using the 

following steps:- 

1. Release the six locking screws half a turn. 

2. Tighten the eight clamp screws until adjustment 

allowed by releasing the lock screws has been taken 
up. 

3. Repeat steps 1 and 2 until the pump performance 
has been restored to its former level. 

NOTE 

It is imperative that when adjusting the stator that 
only sufficient pressure is placed on the stator to 

enable the capacity of the pump to be reinstated. 

Over tightening of the stator could easily result in 

damage to the driver by overload and so extreme 
care must be taken when carrying out these 
adjustments. 
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It is therefore advisable to make the adjustment 
while the pump is running and power readings can 

be monitored. 

REMOVAL OF ADJUSTABLE STATOR 

The procedure for removal of an adjustable stator is 

the same as that of a standard one, except it is 

necessary to remove the clamp plates before the 
stator can be twisted off the rotor. 

This can be done by undoing the clamp screws; 
then releasing the clamp plate by using the locking 
screws as jacking screws to remove the clamp 
plates. 

Re- assembly will be done using the reverse 
procedure. 

2.15 MAINTENANCE OF WEARING COMPONENTS 

2.15.1 ROTOR AND STATOR 

The wear rate on these components is dependent 
on many factors, such as product abrasivity, speed, 
pressure etc. 

When pump performance has reduced to an 

unacceptable level one or possibly both items will 

need replacing. 

2.15.2 DRIVE SHAFT - PACKED GLAND 

The wear rate of the gland area is dependent on 

many factors such as product abrasivity and speed. 
Regular gland maintenance will maximise the life of 
the shaft. Replacement of both the gland packing 
and shaft will be necessary when shaft sealing 
becomes difficult to achieve. 

2.15.3 COUPLING ROD JOINTS 

Regular maintenance and lubrication will maximise 
life of the joints. 

Replacement of one or both joint assemblies and 

possibly the coupling rod may be necessary when 
wear is apparent. 

It is essential to replace all the joint items with 

genuine Mono parts to ensure maximum life. 

2.15.4 FLEXISHAFT DRIVE PUMPS 

With this design there are no wearing items to 

replace in the drive train, however, if during routine 
inspection the shaft is visibly damaged / distorted 
or the protective coating is damaged, then this item 
should be replaced to avoid unexpected 
breakdowns. 

2.16 MECHANICAL SPEED VARIATORS 

Refer to the manufacturers instructions. 

These machines require regular maintenance, which 
typically includes weekly adjustment through the full 

speed range. 

3.0 ASSEMBLY AND DISMANTLING 

Section 4 contains the steps to dismantle and 
re- assemble the pump. All fastenings must be 

tightened securely and when identified the 
appropriate torque figures should be used. 

3.1 USE OF ITEMS NOT APPROVED OR 
MANUFACTURED BY MONO PUMPS LIMITED 

The pump and its components have been designed 

to ensure that the pump will operate safely within the 
guidelines covered by the legislation. 

As a consequence Mono Pumps Limited have 

declared the machine safe to use for the duty 
specified as defined by the Declaration of 
Incorporation or Conformity that is issued with this 
Instruction Manual. 

The use of replacement items that are not approved 
by or manufactured by Mono Pumps Limited may 

affect the safe operation of the pump and it may 

therefore become a safety hazard to both operators 
and other equipment. In these instances the 
Declaration provided will therefore become invalid. 

The guarantee referenced in the Terms and 
Conditions of Sale will also be invalidated if 

replacement items are used that are not approved or 
manufactured by Mono Pumps Limited. 

DISPOSAL OF WORN COMPONENTS 

When replacing wearing parts, please ensure 
disposal of used parts is carried out in compliance 
with local environmental legislation. Particular care 
should be taken when disposing of lubricants. 
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Diagnostic Chart 

SYMPTOMS POSSIBLE CAUSES 

1. NO DISCHARGE 1. 2. 3. 7. 26. 28. 29. 

2. LOSS OF CAPACITY 3. 4. 5. 6. 7. 8. 9. 10. 22. 13. 16. 17. 21.22. 23. 29 

3. IRREGULAR DISCHARGE 3. 4. 5. 6. 7. 8. 13. 15. 29. 

4. PRIMING LOST AFTER START 3. 4. 5. 6. 7. 8. 13. 15 

5. PUMP STALLS AT START UP 8. 11. 24. 

6. PUMP OVERHEATS 8. 9. 11.12. 18. 20 

7. MOTOR OVERHEATS 8. 11. 12. 15. 18. 20. 

8. EXCESSIVE POWER ABSORBED BY PUMP 8. 11. 12. 15. 18. 20 

9. NOISE AND VIBRATION 3. 4. 5. 6. 7. 8. 9. 11. 13. 15. 18. 19. 20. 22. 23. 27. 31 

10. PUMP ELEMENT WEAR 9. 11. 

11. EXCESSIVE GLAND OR SEAL WEAR 12. 14. 25. 30. 

12. GLAND LEAKAGE 13. 14. 

13. SEIZURE 9.11.12.20. 

OF CAUSES REMEDIAL ACTIONS IlLIST 

1. INCORRECT DIRECTION OF ROTATION 1. REVERSE MOTOR 

2. PUMP UNPRIMED 2. BLEED SYSTEM OF AIR/GAS 

3. INSUFFICIENT N.P.S.H. AVAILABLE 3. INCREASE SUCTION HEAD OR REDUCE SPEED/TEMP. 

4. PRODUCT VAPORISING IN SUPPLY LINE 4. INCREASE N.P.S.H. AVAILABLE (SEE 3 ABOVE) 

5. AIR ENTERING SUPPLY LINE 5. CHECK PIPE JOINTS /GLAND ADJUSTMENT 

6. INSUFFICIENT HEAD ABOVE SUPPLY VESSEL OUTLET 6. RAISE VESSEUINCREASE PIPE SIZE 

7. FOOTVALVE /STRAINER OBSTRUCTED OR BLOCKED 7. CLEAN OUT SUCTION LINENALVES 

8. PRODUCT VISCOSITY ABOVE RATED FIGURE 8. DECREASE PUMP SPEED /INCREASE TEMP. 

9. PRODUCT TEMP. ABOVE RATED FIGURE 9. COOL THE PRODUCT 

10. PRODUCT VISCOSITY BELOW RATED FIGURE 10. INCREASE PUMP SPEED /REDUCE TEMP. 

11. DELIVERY PRESSURE ABOVE RATED FIGURE 11. CHECK FOR BLOCKAGES IN DELIVERY LINE 

12. GLAND OVERTIGHT 12. ADJUST GLAND SEE O &M INSTRUCTIONS 

13. GLAND UNDERTIGHT 13. ADJUST GLAND SEE O &M INSTRUCTIONS 

14. GLAND FLUSHING INADEQUATE 14. CHECK FLUID FLOWS FREELY INTO GLAND 

15. PUMP SPEED ABOVE RATED FIGURE 15. DECREASE PUMP SPEED 

16. PUMP SPEED BELOW RATED FIGURE 16. INCREASE PUMP SPEED 

17. BELT DRIVE SLIPPING 17. RE- TENSION BELTS 

18. COUPLING MISALIGNED 18. CHECK AND ADJUST ALIGNMENT 

19. INSECURE PUMP /DRIVE MOUNTING 19. CHECK AND TIGHTEN ALL PUMP MOUNTINGS 

20. SHAFT BEARING WEAR/FAILURE 20. REPLACE BEARINGS 

21. WORN PUMP ELEMENT 21. FIT NEW PARTS 

22. RELIEF VALVE CHATTER 22. CHECK CONDITION OF VALVE /RENEW 

23. R.V. INCORRECTLY SET 23. RE- ADJUST SPRING COMPRESSION 

24. LOW VOLTAGE 24. CHECK VOLTAGENVIRING SIZES 

25. PRODUCT ENTERING PACKING AREA 25. CHECK PACKING CONDITION AND TYPE 

26. DRIVE TRAIN BREAKAGE 26. CHECK AND REPLACE BROKEN COMPONENTS 

27. NEGATIVE OR VERY LOW DELIVERY HEAD 27. CLOSE DELIVERY VALVE SLIGHTLY 

28. DISCHARGE BLOCKEDNALVE CLOSED 28. REVERSE PUMP /RELIEVE PRESSURE /CLEAR BLOCKAGES 

29. STATOR TURNING 29. REPLACE WORN PARTS/TIGHTEN UP STATOR BOLTS 

30. STUFFING BOX "EATS" PACKING 30. CHECK FOR WORN SHAFT AND REPLACE 

31. VEE BELTS 31. CHECK AND ADJUST TENSION OR REPLACE 
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erawing Reference Numbers 

DRG. DESCRIPTION DRG. DESCRIPTION 
REF REF 
01A BODY -STD C.I. P201 CARBON STL. TAPER PLUG WNPT 
06A NP E RANGE SOG PACK SIZE =100 P202 ST. STL. TAPER PLUG 1 /8 "NPT 
06B NP E RANGE SOG PACK SIZE =100 P203 ST. STL. HEX. SOC. SETSCREW M6 X 6 
10A M /SEAL 45mm DIN24960 - Sic/Sic 
15A THROWER GUARD P401 TORL SEAL RING 0425 -30 BK NITR 
20B GASKET -GLAND P402 TORL SEAL RING 0425 -30 BK NITR 
22A STATOR -MTM NITRILE RUBBER P403 SPIRAL RET.RING S.S. 48MM SHFT. 
23A SUCTN. CHAMB. C.I. BS4504 16/11 RF P404 SPIRAL RET.RING S.S. 48MM SHFT. 
23B SUCT CHAMB EXTENSION P405 TIE -SEALING COVER 
24A END COVER C.I. BS5404 16/11 RF P406 TIE SEALING COVER 
25A ROTOR (TOOL STL. H.C.P.) 
26A COUPLING ROD P501 MAL IRON TAPER PLUG Y: "BSP 
28A SEALING COVER P502 MAL IRON TAPER PLUG WBSP 
28B SEALING COVER P503 STEEL HEX. NUT M8 
29A COUPLING ROD PIN P504 STEEL BRIGHT WASHER M8 
29B COUPLING ROD PIN P505 SNGL. COIL SPR. WASHER M8 
29C SHAFT PIN S.S. P506 STEEL HEX. NUT M8 
32A DRIVE SHAFT P507 STEEL BRIGHT WASHER M8 
42A THROWER (NITRILE RUBBER) P508 SNGL. COIL SPR. WASHER M8 
62A SUPPORT FOOT P509 TORL SEAL RING 0895 -30 BK NITR 
65A MECH SEAL CARRIER P510 TORL SEAL RING 0895 -30 BK NITR 
66A ABUTMENT RING ST.STL 45mm DIA P519 MAL IRON TAPER PLUG %" BSP 
74A SLEEVE (ROTOR -SHAFT) P520 ST. HEX. HD. BOLT M8 X 45 
74B SLEEVE (ROTOR- SHAFT) P521 STEEL HEX. NUT M8 
95A TIE ROD M.S. (M8 X 275LG) P522 STEEL BRIGHT WASHER M8 

P523 SNGL. COIL SPR. WASHER M8 
P104 STL. HEX. HD. BOLT M8 X 60 
P105 STEEL HEX. NUT M8 P601 STL HEX HD BOLT M10X45 
P106 STEEL BRIGHT WASHER M8 P602 SNGL. COIL SPR. WASHER M10 

P107 SNGL. COIL SPR. WASHER M8 P603 STEEL BRIGHT WASHER M10 
P109 STEEL HEX NUT M5 P604 STEEL HEX. NUT M10 

IMPORTANT NOTE 

THE DRAWING REFERENCES SHOWN GIVE THE DESCRIPTION OF ALL THE PARTS DETAILED ON THE SECTIONAL 

AIRAVVINGS IN THIS SECTION OF THE BOOK. THEREFORE SOME OF THE REFERENCES MAY NOT BE SHOWN ON 

IVY ONE. 
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Pump Coding 

Features Description 
Basic Pump Code 

Standard 
Variation 

1 2 3 4 5 6 7 8 9 10 / 12 13 14 15 

Range Monobloc Compact C 

Design Mk No Monobloc 1 

Size 

1.3m3/h @ 1750 rpm 1 

3.3m'/h @ 1750 rpm 2 

10m'/h @ 1500 rpm 3 

13m'/h @ 1500 rpm X 

22m'/h @ 1000 rpm 4 

37m'/h @ 800 rpm 5 

57m3/h @ 700 rpm 6 

79m'/h @ 600 rpm 7 

97m' /h @ 500 rpm 8 

125m'/h @ 450 rpm 9 

165m'/h @ 400rpm A 

225m3/h @ 350 rpm B 

Stages 

Single stage A 

Two stage B 

Four stage D 

Single stage - extended pitch K 

Casing Material 
Cast Iron C 

Stainless steel S 

Rotating Parts 

Code 1 1 

Code 3 3 

Code 4 4 

Code 5 5 

Code 8 8 

Rotor Mk No 

Mk 0 (Oversized) 0 

Mk1 (Standard) 1 

Mk3 (Temperature) 3 

Mk5 (Temperature) 5 

Stator Material RA, RR etc. R 

Seal Type 
Mechanical Seal M 

Packed Gland P 

Build Option 
Refer to product manual section 2 & 3, drive 
selections 

A 

B 

H 

/ / 
Variation For special requirements contact Mono Pumps Ltd A 1 2 3 

Example C 1 X A C 8 1 R M A 

rn X ó ó y O 
ds 

<V Ñ CO Ñ 
p, N N f6 

'rn rn U 
a) c o iñ 

o 
o 

Cr 
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Dismantling & Assembly Diagrams 
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Dismantling & Assembly Diagrams 

Section 4, Page 3 

Issued - April 2006 Mono® 
a 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 2 - Section 11 - OM Manual

Q-Pulse Id TMS1350 Active 29/07/2015 Page 672 of 781
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dismantling & Assembly Diagrams 
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Dismantling & Assembly Diagrams 
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Dismantling & Assembly Diagrams 
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Dismantling & Assembly Diagrams 
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Dismantling & Assembly Diagrams 
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ipetting Length - Mechanical Seal 
SETTING 
LENGTH 

'X' 13 L4. 

%/. :\\ 
i i 

;//ii/i* 

CC W 

Q W 

y _ 

l"1/.2,:li7 
. % \\ ///f 

j!/// - // - ; 
. 

\\ \\\\\N\\\\\\\\\( 
Pump 
size 

Drive 
Type 

Shaft dia. 
mm 

Seal Part 
number 

Seal working 
length L3 

mm 

Seat length 
L4 

mm 

Setting distance 
X' 

mm 

C1XK Pin Joint 32 M032139G 35.5 7 16.0 

C14A 

Pin Joint 45 M045139G 37 8 41.0 

C14B 

C14K 

Cl5A 

C15K 

Cl5B 

Pin Joint 55 M055139G 37.5 10 34.5 C16A 

C16K 

C16B 

Pin Joint 65 M065139G 40.5 12 33.5 

Cl7A 

Cl7K 

C17B 

Cl 8A 

C18K 

C188 

Pin Joint 85 M085139G 47.5 12.5 33.0 

C19A 

C19B 

Cl9K 

C1AA 

C1AK 

C1AB 

Pin Joint 85 M085139G 47.5 12.5 58.0 C1BA 

C1BK 

iipote: All seal working lengths are to DIN L1 K dimensions. 
is table is not to be used for standard or DIN L1 N working length seals. 
seals use 'M' type seats except for 85mm which uses 'BS' type. 

This table is not necessarily compatible with any other seal type - check with Mono Pumps Technical Dept. 
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Exploded Views - Packed Gland 
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Drive Shaft Assembly with Plug 
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orque Tightening Figures 

PUMP SIZE 

BODY/SUCT. CHAMBER 

Nm 
P526 P105 P530 

STATOR TIE BARS 

Nm 
P506 P503 

C1XK 10 10 

C14A 11 11 

C14K 11 11 

C14B 11 11 

C15A 11 11 

C15K 21 11 

C15B 21 11 

C16A 21 24 

C16K 21 24 

C16B 36 24 

C17A 36 24 

C17K 36 24 

C17B 36 24 

C18A 36 40 

C18K 36 40 

C18B 50 - 36 40 

C19A 90 75 

C19K 90 75 

C19B 90 75 

C1AA 90 75 

C1AK 90 75 

C1AB 90 75 

C1BA 176 120 

C1 BK 176 120 

Note: Torque tolerances are +/ -5% of stated nominal figures. 
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Pin Joint Lubrication 

PUMP MODEL 
*JOINT LUBRICATION 
CAPACITY (APPROX.) 

(ml) PER JOINT 

NON -FOOD APPLICATIONS ONLY 

RECOMMENDED SUITABLE ALTERNATIVE 
FOOD APPLICATIONS 

C1XK 12 

KLUBER 

SYNTHESO 

D460 

EP OIL 

MOBIL 

OIL 

MOBILITH 

SHC 007 

SEMI -FLUID 

GREASE 

' 

KLUBEROIL 

4UHI 460 

4 

C14A 

C14B 

C14K 

Cl 5A 

22 

C156 

C16A 

Cl 6K 

45 

Cl6B 

Cl 7A 

C17B 

C17K 

C181 

Cl 8K 

55 
GEAR 

SHC 320 

Cl 8B 

C19A 

C19K 

Cl AA 

Cl AK 

95 

Cl AB 

Cl BA 

Cl BK 

175 

*Joint capacities are for guidance only. Joints should always be completely filled on assembly with recommended 
lubricants only. Insufficient or incorrect lubrications may result in premature wear. 
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Recommended Lubrication & Service Intervals 

COMPONENTS 
ALL APPLICATION 

EXCEPT FOOD 

FOOD 
APPLICATIONS 

ONLY 

SERVICE 
COMMENTS 

PUMP DRIVE 
JOINTS 

SEE SECTION 5 PAGE 2 

INSPECT AND 
LUBRICATE AS 

NECESSARY EVERY 
4000 OPERATING 

HOURS 

PUMP BEARINGS 
(WHERE FITTED) Energrease LC2 OR EQUIVALENT 

INSPECT AND RE- 
GREASE IF 

NECESSARY EVERY 
12 MONTHS 

GEARED DRIVERS 
(WHERE FITTED) 

AS RECOMMENDED BY THE MANUFACTURER 

NOTE: ABOVE SERVICE AND LUBRICATION INTERVALS ARE FOR GUIDANCE ONLY TO 
ENSURE MAXIMUM COMPONENT LIFE. PUMP WILL OPERATE FOR CONSIDERABLY LONGER 

PERIODS WITHOUT ATTENTION DEPENDING ON SERVICE CONDITIONS 
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Mono® Products 

Progressing Cavity (P.C.) Pumps 

- : 

E Range Merlin Ind. Range 
Up to 420m3/h, 72 bar 

AY. 
Aver- 

LF Range 
Up to 6001 /h, 12 bar 

-4111111-..arrd" 

W Range 
Up to 215m3/h, 48 bar 

B /G/M Range 
Up to 3m3 /h, 5 bar 

Up to 60m3/h, 10 bar 

Monobloc Compact Range 
Up to 225m3/h, 24 bar 

S Range 
Up to 60m3/h, 12 bar 

Solar Pumps 
Up to 5.8m3/h, 12 bar 
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jono® Products 

Grinder / Screens / Extractor Packages 

Mutrator 
Up to 15m3/h 

Compact Munchpump 
Up to 25m3/h 

Macerator 
Up to 15m3/h 

Grifter 
Up to 4m3/h 

Discreen 
Up to 13,400m3/h 

II 
' ftcls. 

2 

Screw Extraction Package 
Up to 13,900m3/h 

Muncher Family 
Up to 650m3/h 
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Mono Pumps Around the World 

Contacts: 

MONO PUMPS LIMITED 
Martin Street 
Audenshaw 
Manchester 
England 
M34 5JA 

MONOFLO, INC. 

12000 West Little York 
Houston 
Texas 77041 

USA 

Tel: 0161 339 9000 Tel: +1 713 466 7999 

Fax: 0161 344 0727 Fax: +1 713 466 3101 

E -mail (general): info @mono -pumps.com 

E -mail (service): service @mono -pumps.com 

Web site: www.mono -pumps.com 

MONO PUMPS (AUSTRALIA) PTY LTD 

Mono House 

338 -348 Lower Dandenong Road 

Mordialloc 3195 

Victoria 
Australia 

E -mail: inquire @monoflo.com 

Web site: www.monoflo.com 

MONO PUMPS (NEW ZEALAND) LTD 

P.O. Box 71021, Rosebank 

35-41 Fremlin Place 

Avondale 
Auckland 1230 

New Zealand 

Tel: +61 (0)3 9580 5211 Tel: +64 (0)9 829 0333 

Fax: +61 (0)3 9580 6659 Fax: +64 (0)9 828 6480 

E -mail: ozsales @mono- pumps.com 
Web site: www.mono -pumps.com 

NATIONAL OILWELL INC. 

Room 2303 

Capital Mansion 

No. 6 Xin Yuan Southern Road 

Chao Yang District 

Beijing 100004 
People's Republic of China 

E -mail: info @mono -pumps.co.nz 
Web site: www.mono -pumps.com 

NATIONAL OILWELL ELECTRICAL CONTROL 

(SHANGHAI) CO. LTD 
No. 500 YaGang Road 

Lujia Village 
Malu, Jiading District 

Shanghai 201801 

People's Republic of China 

Tel: +86 (0) 10 6461 1115 Tel: +86 (0) 21 5915 7168 

Fax: +86 (0) 10 8486 8481 Fax: +86 (0) 21 5915 6863 

Issued - January 2005 

Mono Pumps Limited 
Martin Street, Audenshaw, 
Manchester, M34 5JA, England 
Tel: +44 (0) 161 339 9000 Fax: +44 (0) 161 344 0727 
E -mail: info @mono- pumps.com 
www.mono -pumps.com 

Mono® 
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Betriebs- und Wartungsanleitung 
Operating and Maintenance Instruction 
Instructions de conduite et d'entretien 

Diese Sicherheitshinweise sind aufzubewahren 
These safety instructions must be kept available 

Ces instructions de sécurité doivent être observées 

B 1011 
12/2002 

OmO 

NORDBLOC- Stirnradgetriebe 

NORDBLOC -Helical Gearboxes 

NORDBLOC -Réducteurs à engrenages cylindriques 

0 Gei ebebau NORD 
GmbH & Co. KG 

D -22934 Bargteheide P.O.Box 1262 
D -22941 Bargteheide Rudolf -Diesel -Straße 1 

Tel. 0 45 32/4 01 -0 Telefax 0 45 32/40 15 55 
NORD Internet: http: / /www.nord.com 
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A Warnung 
Es= wird vorausgesetzt, daß die 
grundsätzlichen Planungsarbeiten der Anlage 
sowie Transport, Montage, Installation, 
Inbetriebnahme, Wartung und Reparaturen 
von qualifiziertem Personal ausgeführt bzw. 
durch verantwortliche Fachkräfte kontrolliert 
werden. Bei Arbeiten am Getriebemotor muß 
garantiert sein, daß keinerlei Spannung 
anliegt, und dieser gegen Wiedereinschaltung 
gesichert ist. 

A Warnung 
Veränderungen gegenüber dem 
Normalbetrieb (höhere Leistungsaufnahme, 
Temperaturen, Schwingungen, Geräusche 
usw. oder Ansprechen der Uberwachungs- 
einrichtungen) lassen vermuten, daß die 
Funktion beeinträchtigt ist. Zur Vermeidung 
von Störungen, die ihrerseits mittelbar oder 
unmittelbar schwere Personen- oder 
Sachschäden bewirken könnten, muß das 
zuständige Wartungspersonal dann 
umgehend verständigt werden. 

A Im Zweifelsfall die entspechenden Betriebs- 
mittel sofort abschalten! 

Aufstellung, Vorbereitung 
- Transportösen am Getriebe sind für das 

Gewicht des Antriebs ausgelegt 
- Fundamente ausreichend bemessen und 

schwingungsfrei ausführen 
- Getriebe oder -motor fest und ohne 

Verspannung montieren 
- ausreichende Belüftung vorsehen 
- serienmäßiges Innengewinde nach DIN -EN 

332 zum Aufziehen von Verbindungs- 
elementen auf die Wellen benutzen 

- Schläge auf die Wellen vermeiden 
(Lagerbeschädigung!) 

- Maschine und Getriebe möglichst mit 
elastischen Kupplungen verbinden 

- vor dem Einschalten Abtriebselemente 
aufziehen bzw. Paßfeder sichern 

- bei Aufsteckgetrieben mit Drehmoment - 
stütze Gummipuffer verwenden 

Elektrischer Anschluß 
- Motoranschluß nach Schaltbild vornehmen 
- Übereinstimmung von Netzspannung und 

Frequenz mit den Typenschild -Daten 
sicherstellen 

- Sichere Schutzleiterverbindung herstellen 
- evtl. falsche Drehrichtung korrigieren durch 

Vertauschen von 2 Phasen 
- Nicht benötigte Kabeleinführungsöffnungen 

und den Kasten selbst staub- und 
wasserdicht verschließen 

- Überbelastung und Phasenausfall durch 
Schutzschalter vorbeugen 

- Einstellen des Motorschutzschalters auf 
Nennstrom 

- Schaltbilder auf der letzten Seite 

Inbetriebnahme 
- bei längeren Lagerzeiten besondere 

Vorkehrungen treffen (siehe Werknormblatt 
"Langzeitlagerung ") 

- Lage der Olstandschraube nach 
Bauformtabellen des entsprechenden 
Kataloges feststellen 

- Prüfen des Ölstandes 
- Entfernen des Verschlußstopfens vor 

Inbetriebnahme (Überdruck!), ggf. Druck - 
entlüftungsschraube montieren 

- Normale Erstbefüllung: siehe Schmier - 
stofftabelle 

- Luftgekühlte Motoren sind für Umgebungs- 
temperaturen von - 20 °C bis +40°C sowie 
Aufstellungshöhen ä 1.000 m über NN 
ausgelegt 

- Der Einsatz im Ex- Bereich ist nicht zulässig, 
sofern nicht ausdrücklich hierfür vorgesehen 

A Caution 
It is presumed that fundamental project work 
as well as all work with regard to transport, 
assembly, installation, starting -up, 
maintenance and repair is performed by 
qualified personnel or supervised by skilled 
labour taking overall responsibility. Make 
absolutely sure that no voltage is applied at all 
while work is being done on the geared motor. 
Drive must also be secured against switching 
on. 

A Caution 
Any deviation from normal operating 
conditions (increased power consumption, 
temperature, vibrations, noise etc.) or warning 
signals by monitoring equipment suggest 
malfunction. Inform the responsible 
maintenance personnel at once to prevent the 
trouble from getting worse and causing, 
directly or indirectly, serious physical injury or 
material damage. 

A In case of doubt disconnect the machine 
immediately! 

Preparing and performing installation 
- Lifting devices on the drive are designed to 

carry the drive weight 
- the foundation (base) should be of adequate 

size and vibration -proof 
- install gear unit or geared motor rigid and 

braceless 
- ensure sufficient ventilation 
- make use of tapped hole (DIN -EN 332) to 

suit fastening to the shaft end 
-avoid shocks on shafts (bearing damage!) 
- preferably use flexible coupling between 

output shaft and driven machine 
- fit output elements to shaft end or secure 

feather key before starting the motor 
- use torque arm with rubber buffer on shaft 

mounting gearboxes 

Connection of motor 
- Connect motor according to diagram 
- make sure that mains voltage /frequency are 

in accordance with nameplate information 
- make secure protective conductor conection 
- if motor is running in reverse direction, 

interchange two phases 
- Close unused cable entrances holes and the 

box itself in a dust- and watertight manner. 
- install protective switches to prevent 

overload and phase failure 
- set motor protection switch to nominal 

current 
-wiring diagrams on the last page 

Starting up 
- in case of long -time storage take special 

precautions (as provided in works standard 
sheet "Extended Storage ") 

- check position of oil -level plug with help of 
mounting position tables in applicable 
catalogue 

- check oil -level 
- prior to starting -up, remove vent plug from 

vent screw if necessary 
- if not specified otherwise, first oil filling as is 

shown in list of lubricants 
- air -cooled motors are designed for ambient 

temperautres between -20 °C and +40 °C and 
for installation at altitudes a 1.000 m above 
M.S.L. 

- Their use in hazardous areas is prohibited 
unless they are expressly intended for such 
use (follow additional instructions) 

A Avertissement 
Il est impératif que les travaux fondamentaux 
de l'installation, ainsi que tous les travaux de 
transport, montage, installation, mise en 
exploitation, entretien et réparation soient 
accomplis par du personnel qualif t 
contrôlés par des techniciens spécialisé 
ce domaine. Avant toute intervention s le 
motoréducteur, il faut s'assurer que celui -ci 
n'est plus sous tension et que la remise sous 
tension soit interdite. 

A Avertissement 
Si en utilisation normale, des modifications de 
fonctionnement apparaissent telles que 
puissance absorbée trop élevée, température 
élevée, vibrations fortes, bruit intense etc. ou 
en rapport avec les contrôles techniques, cela 
laisse supposer que différentes fonctions de 
l'appareil peuvent être détériorées. Pour éviter 
ensuite des problèmes, qui pourraient 
entraîner de graves accidents corporels ou de 
graves dégats matériels, le personnel 
d'entretien compétent doit immédiatement être 
informé. 

A Si vous êtes dans le doute, coupez 
immédiatement l'alimentation! 

Mise en place, préparation 
- Le matériel utilisé pour la manutention doit 

tenir compte du poids de l'équipement 
- prendre largement les dimensions 

embases et les réaliser exempt 
vibrations 

- monter les réducteurs et motoréducteurs 
solidement et sans haubanage 

- prévoir une aération suffisante 
- prévoir le taraudage conforme à la norme 

DIN -EN 332 pour monter des accouplements 
sur les arbres d'entrée et de sortie 

- éviter de donner des coups sur les arbres 
(cela pourrait détériorer le roulement!) 

- lier autant que possible la machine et le 
réducteur avec des accouplements 
élastiques 

- avant la mise en service, enlever l'élément 
d'accouplement ou /et fixer la clavette 

- utiliser pour l'exécution arbre creux avec 
bras de réaction une butée en caoutchouc 

Branchements électriques 
- brancher le moteur selon le schéma 
- s'assurer que la tension du réseau et la 

fréquence correspondent aux données 
inscrites sur la plaque signalétique 

- Le cable de raccordement doit être protégé 
- corriger un éventuel mauvais sens de 

rotation par une inversion de deux phases 
- Les entrées de câbles non utilisées d t 

être obturées, la boite elle -même deva 
fermée de façon à être étanche à l'ea à 
la poussière 

- prévoir une protection électrique contre les 
surcharges, court- circuit et défaut de phases 

- régler la protection électrique suivant 
l'intensité nominale du moteur 

- schéma de branchement à la dernière page 

Mise en fonctionnement 
- si un stockage longue durée du réducteur 

est prévu, il faut prendre les dispositions 
nécessaires (voir spécification "Stockage 
longue durée ") 

- vérifier que la vis de niveau d'huile 
corresponde à la position de montage du 
réducteur (voir catalogue) 

- contröler le niveau d'huile 
- enlever la mèche de la vis d'évent avant la 

mise en route (pour éviter une surpression) 
ou fixer le clapet d'évent sur le réducteur 

-pour le premier remplissage voir le tableau 
des lubrifiants 

- les moteurs autoventilés sont dimensionnés 
pour des températures ambiantes comprises 
entre -20 °C et +40 °C, ainsi que pour une 
altitude â 1000 mètres au- dessus du niveau 
de la mer 

- Leur utilisation dans des atmos 
explosives est interdite, à moins qu'elle3^fie 
soient expressément prévues à cet effet 
(respecter les indications supplémentaires) 
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Wartung 
MOTOR 
- Staubablagerungen entfernen (Überhitzung!) 
- Wälzlager ausbauen, reinigen und einfetten 
- Es ist zu beachten, daß der gesamte 

raum um das Lager ca. 1/3 mit Fett gefüllt 

- chmierstoffsorten siehe unten 

GETRIEBE 
- regelmäßige Ölstandskontrolle 
- Wechseln des Schmierstoffes alle 10.000 

Betriebsstunden oder spätestens nach 2 
Jahren. 

- Doppelte Fristen bei synthetischen Produkten 
Verkürzung der Schmierstoffwechselintervalle 
bei extremen Betriebsbedingungen (hohe 
Luftfeuchtigkeit, aggressive Umgebung und 
hohe Temperaturschwankungen) 

- Verbinden des Schmierstoffwechsels mit 
gründlicher Reinigung des Getriebes 

0 Synthetische und mineralische Schmierstoffe 
nicht miteinander mischen! Das gilt auch für die 
Entsorgung der Schmierstoffe! 

Maintenance 
MOTOR 
- remove dust deposit (overheating) 
- dismount anti -friction bearings for cleaning 

and refill with grease 
- ensure that the bearing cage is packed to 

about 1/3 with grease, distribute evenly 
- select proper type of lubricating grease from 

following table 

GEARBOX 
- regular oil level check 
- change lubricant every 10.000 working hours 

or after two years at the latest. 
- combine the lubricant change with thorough 

cleaning of gear unit 
- lubricant changing intervals will be twice as 

long if synthetic products are used 
- extreme working conditions (high air humidity, 

aggressive media and large temperature 
variations) call for reduced lubricant changing 
intervals 

0 Synthetic and mineral lubricants must not be 
mixed either for filling or for disposal! 

Entretien 
DU MOTEUR 
- enlever la poussière du moteur 

(échauffement) 
- démonter les roulements, les nettoyer et les 

regraisser 
- la cage des roulements doit être remplie au 

1/3 environ 
- lubrifiant voir tableau ci -après 

DU REDUCTEUR 
- vérifier régulièrement le niveau d'huile 
- vidanger le lubrifiant après 10.000 heures de 

fonctionnement ou au plus tard après 2 ans 
d'utilisation. 

- profiter de la vidange pour effectuer un 
nettoyage approfondi du réducteur 

- pour des lubrifiants synthétiques, ce délai 
peut être doublé 

- réduire les intervalles entre les vidanges dans 
des conditions d'utilisation extrêmes 
(hygrométrie élevée, ambiance agressive ou 
variations importantes des températures) 

A Des lubrifiants synthétiques et minéraux ne 
doivent pas étre mélangés! Ceci s'applique 
également pour le retraitement des lubrifiants 

ÖLFÜLLMENGE [cm) CAPACITY [cm) QUANTITE DE LUBRIFIANT [cm) 

III 
Waagerechte Anordnung 

Horizontal position 
Position horizontale 

Senkrechte Anordnung 
Vertical position 
Position verticale 

Stirnradgetriebe Helical Gearboxes 
zweistufig double reduction 

Réducteurs à engrenages cylindriques 
à deux trains d'engrenages 

B3 B6 B7 B8 B5 B51 B511 B5111 V1 V3 V5 V6 

SK 172 350 500 500 500 350 500 500 500 500 500 500 500 

SK 272 600 1.000 1.000 1.000 600 1.000 1.000 1.000 1.000 1.000 1.000 1.000 

SK 372 600 1.000 1.000 1.000 600 1.000 1.000 1.000 1.000 1.000 1.000 1.000 

SK 472 1.000 J 1.800 1.800 1.900 - 
_. 

- 1.000 1.900 1.900 1.500 1.900 1.900 2.000 1.900 

SK 572 1.000 1.800 1.800 1.900 1.000 1.900 1.900 1.500 1.900 1.900 2.000 1.900 

SK 672 1.400 3.600 3.600 3.600 1.400 3.600 3.600 3.600 3.600 3.600 3.600 3.600 

SK 772 2.000 2.700 3.300 3.500 1.600 3.500 3.100 3.100 3.300 3.300 4.200 3.300 

SK 872 3.700 4.700 8.000 9.100 3.500 7.900 3.900 7.200 7.700 9.000 7.300 9.600 

SK 972 6.500 8.500 14.000 15.700 6.500 13.000 6.500 12.000 13.500 15.000 14.700 16.000 

Stirnradgetriebe Helical Gearboxes 
dreistufig triple reduction 

Réducteurs à engrenages cylindriques 
à trois trains d'engrenages 

B3 B6 B7 B8 B5 B51 B511 B5111 V1 V3 V5 V6 

SK 273 620 1.100 1.100 1.100 620 1.100 1.100 1.100 1.100 1.100 1.100 1.100 

550 1.100 1.100 1.100 550 1.100 1.100 1.100 1.100 1.100 1.100 1.100 9373 

473 1.300 2.100 2.100 2.100 1.250 2.100 2.100 2.100 2.500 2.400 2.400 2.500 

SK 573 1.300 2.100 2.100 2.100 1.250 2.100 2.100 2.100 2.500 2.400 2.400 2.500 

SK 673 1.800 2.800 2.800 2.800 1.700 3.200 3.200 3.200 3.200 3.600 3.200 3.200 

SK 773 2.500 3.300 3.300 3.700 2.300 3.600 3.900 3.900 4.500 5.000 4.600 4.500 

SK 873 4.500 7.500 7.500 7.500 5.000 7.600 8.000 8.000 8.000 8.800 9.100 8.400 

SK 973 8.000 13.300 13.000 13.000 7.900 13.000 14.000 14.000 16.000 16.500 16.000 15.800 

Die Getriebe SK 172 - SK 373 sind mit mineralischem öl befüllt.Es gibt keine Entlüftungs- oder Ölablaßschrauben. 
Die Getriebe SK 472 - SK 973 sind normal mit Mineralöl befüllt. Diese Getriebe haben Entlüftungs -, Ölstand- und Ölablaßschrauben. 
(siehe Bauformen) 

The Gear Units SK 172 - SK 373 are lubricated with mineralic oil. There are no vent or drain plug. 
The standard -lubrication for sizes SK 472 - SK 973 is mineral -oil. There are vent and drain plugs (see mounting positions). 

Les réducteurs SK 172 - SK 373 sont remplis d'huile minérale. Il n'y a aucune vis ni clapet d'évent. 
Les réducteurs SK 472 - SK 973 sont remplis d'huile minérale (voir positions de montage). 

HINWEIS / REMARK / REMARQUE: 
Ölfüllmengen sind ca.Angaben. Ölniveau anhand der Ölkontrollschraube prüfen. 
Filling quantities are approx. figures. Oil level must be checked according to oil -level plugs. 
Les quantités d'huile sont données à titre indicatif. Vérifier la quantité d'huile grâce à la vis de niveau d'huile. 
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BAUFORMEN 
MOUNTING POSITIONS 

POSITION DE MONTAGE 
Waagerechte Anordnung Horizontal position Position horizontale 

B3 B6 B7 
C;`Ì 1 ïi 1.I I . - I I I.1 IIO 

1 :. M iiiiií 

B8 

aihiiii 
` B5 ' 651 n i . . I 1 U 

B5 II B5 III 

_ . 

,.II111I d 

Senkrechte Anordnung Vertical position Position verticale 

V1 V3 V5 

V6 

Symbole: 
Symboles: 
Symboles: 

Entlüftung 
Vent plug 
Event 

Olstand 
.Oil level 
Niveau d'huile 

Ölablaß 
Drain plug 
Vidange 

Befestigung 

Fn surface A 
Achtung / Attention / Attention: 
Die NORDBLOC -Getriebe der Baugröße SK 172 - SK 373 sind Lebensdauer geschmiert.Entlüftungs -, Ölstands- und Ablaßschrauben sind nicht vorhanden. 
The NORDBLOC gearboxes of sizes SK 172 - SK 373 are supplied with lifetime -lubrication. Vent -, oil -level- and drain -plugs are not provided. 
Les réducteurs NORDBLOC, types SK 172 - SK 373 sont lubrifiés à vie. Ils sont exempts de vis d'évent, de niveau et de vidange. 

Schaltbilder / Wiring diagrams / Schémas de branchement 

Drehstrom -Motor mit Kurzschlußläufer 
Three phase squirrel -cage motor 
Moteur triphasé à cage d'écureuil 

niedrige 
low 
inférieure 

- Drehzahl 
- speed 
- vitesse 

- hohe 
- high 
- supérieure 

Drehstrom- Motor, polumschaltbar, in 

Dahlander -Schaltung 
Three phase motor, polechanging, 
Dahlander connection 
Moteur triphasé à commutation de pôles, 
couplage Dahlander 

niedrige 
low 
inférieure 

- Drehzahl 
- speed 
- vitesse 

- hohe 
- high 
- supérieure 

Drehstrom- Motor, polumschaltbar, zwei 
getrennte Wicklungen 
Three phase motor, polechanging, two 
separate windings, two speeds 
Moteur triphasé à commutation de pôles, 
deux bobinages séparés, deux vitesses 

niedrige 
low 
inférieure 

- Drehzahl 
- speed 
- vitesse 

- hohe 
- high 

supérieure 
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Senkrechte Anordnung 
Vertical position 
Position verticale 

' 0 
11 SK 11 E - SK 51 E SK 02 - i SK 03 - 

SK 52 SK 53 
SK 62 - SK 103 

vi 

- M 
_ . MI 

SK 63 - MI - inn .- 
Il 

I 
- 

_y__ I 

ni i" B., tor . . 
n 

Nn u,: N,1, 

V3 

.A m .. 
;.ui ,;ai ;u II ll 

'I© 
. Z . 

= 

` = 
1.1 

i MP 
IMP 

V5 

MI 
O - lin Ó SK63 -- ` 

_ 

- 
I lix \ 

' III 

- 
ill ill 

V6 J 

Ill ill 

,m © . -s 
ti- / ir ^ , 

E _ _ 
Symbole: Entlüftung Ölstand" Ölablaß Befestigung 
Symboles: V Vent plug V Oil level Drain plug Mounting surface 
Symboles: Event Niveau d'huile Vidange Fixation 

Schaltbilder / Wiring diagrams / Schémas de branchement 

Drehstrom -Motor mit KurzschluBanker 
Three phase squirrel -cage motor 
Moteur triphasé à cage d'écureull 

Drehstrom -Motor mit Kurzschlußanker, in Dahlander -Schaltung 
Three phase squirrel -cage motor, Dahlander connection 
Moteur triphasé à cage d'écrureull, couplage Dahlander 

I) Klemmbrett 
Terminal board 
Plaque à bornes 

II) Schalter 
Switch 
Démarreur 

Drehstrom- Motor, polumschaltbar, zwei getrennte Wicklungen 
Three phase motor, polechanging, two separate windings, two speeds 
Moteur triphasé à commutation de pales, deux bobinages séparés, deux vitesses 

niedrige - Drehzahl - hohe niedrige - Drehzahl - hohe 
low - speed - high low - speed - high 
inférieure - vitesse - supérieure inférieure - vitesse - supérieure 
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BAUFORMEN 
MOUNTING POSITIONS 

POSITIONS DE MONTAGE 

Waagerechte Anordnung 
Horizontal position 
Position horizontale 

... '' SK11E-SK51E SK02-SK52 

SK03-SK53 
SK62-SK103 

B 3 =1 IIII1 4-' - 
iiiiiiii ' SK 62 - SK 102 -'III 

B 6 r 

_SK62-SK102 
, 

°i_dilli 
I 

=II!IIII., 
..- _ 

1 

._, .' Z 

I ,_ _ 

SK 63 SK 103 

B 7 

1 IÍ 
- 

.. 1mi IIlik- 

i 
i £:øIt I-II= 

_ , _j 
1I 

11- I° 

B 8 

L N4 II 

_ 

B5 

=MOP. 

'IiIsol 

SK63-SK103 

Ii!IILIIi 
SK62-SK102 

B 51 

Ihm 
-rI=ll i 

=Iiill 1 . _ 
i 

B 5 II 

-I 

SK62-SK102 

II_III 

- - 
I_II!III, 

.1 

16) 
_E111II1 

ò 

Ome 11111 11 

SK 63 - SK 103 

B 5 III 
1 IIIILI' 

0 = 
1II11I- Ic 

,o ,' ___ 
co IIIII_I-I 

_ E 1IIII1i11^ 
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Wartung 
MOTOR 
- Staubablagerungen entfernen (Überhitzung!) 
- Wälzlager ausbauen, reinigen und einfetten 
- Es ist zu beachten, daß der gesamte Freiraum 

um das Lager ca. 1/3 mit Fett gefüllt ist 
- Schmierstoffsorten siehe unten 

GETRIEBE 
- regelmäßige Ölstandskontrolle 
- Wechseln des Schmierstoffes alle 10.000 

Betriebsstunden oder spätestens nach 2 
Jahren. 

- Doppelte Fristen bei synthetischen Pro -dukten 
- Verkürzung der Schmierstoffwechselinter -valle 

bei extremen Betriebsbedingungen (hohe 
Luftfeuchtigkeit, aggressive Um- gebung und 
hohe Temperaturschwankungen) 

- Verbinden des Schmierstoffwechsels mit 
gründlicher Reinigung des Getriebes 

A Synthetische und mineralische Schmierstoffe 
nicht miteinander mischen! Das gilt auch für die 
Entsorgung der Schmierstoffe! 

Maintenance 
MOTOR 
- remove dust deposit (overheating) 
- dismount anti -friction bearings for cleaning and 

refill with grease 
- ensure that the bearing cage is packed to about 

1/3 with grease, distribute evenly 
- select proper type of lubricating grease from 

following table 

GEARBOX 
- regular oil level check 
- change lubricant every 10.000 working hours or 

after two years at the latest. 
- combine the lubricant change with thorough 

cleaning of gear unit 
- lubricant changing intervals will be twice as long 

if synthetic products are used 
- extreme working conditions (high air humidity, 

aggressive media and large temperature 
variations) call for reduced lubricant changing 
intervals 

0 Synthetic and mineral lubricants must not be 
mixed either for filling or for disposal! 

Entretien 
DU MOTEUR 
- enlever la poussière du moteur (échauffement) 
- démonter les roulements, les nettoyer et les 

regraisser 
- la cage des roulements doit être rempli 1 /3 

environ 
- lubrifiant voir tableau ci -après 

DU REDUCTEUR 
- vérifier régulièrement le niveau d'huile 
- vidanger le lubrifiant après 10.000 heures de 

fonctionnement ou. au plus tard après 2 ans 
d'utilisation. 

- profiter de la vidange pour effectuer un 
nettoyage approfondi du réducteur 

- pour des lubrifiants synthétiques, ce délai peut 
être doublé 

- réduire les intervalles entre les vidanges dans 
des conditions d'utilisation extrêmes 
(hygrométrie élevée, ambiance agressive ou 
variations importantes des températures) 

A Des lubrifiants synthétiques et minéraux ne 
doivent pas être mélangés! Ceci s'applique 
également pour le retraitement des lubrifiants! 

ÖLFÜLLMENGE [cm3] CAPACITY [cm3] QUANTITE DE LUBRIFIANT [cm3] 
Waagerechte Anordnung 

Horizontal position 
Position horizontale 

Senkrechte Anordnung 
Vertical position 
Position verticale 

III Stirnradgetriebe Helical Gearboxes 
einstufig single reduction 

Réducteurs à engrenages cylindriques 
à un train d'engrenages 

B3 B6 B7 B8 B5 B51 8511 85111 V1 V3 V5 V6 
SK 11 E 250 350 350 550 300 500 400 400 300 350 400 500 

SK 21 E 600 1.000 1.000 1.200 500 1.100 900 900 700 1.400 1.000 1.200 

SK 31 E 1.100 1.700 1.700 2.200 800 1.650 2.000 2.000 1.100 1.300 2.300 2.700 

SK 41 E 1.700 2.600 2.600 3.300 1.000 2.800 3.300 3.300. 1.600 2.600 2.500 2.600 

SK 51 E 2.200 3.400 3.400 4.700 1.800 4.100 3.800 3.800 3.000 3.500 4.000 4.400 

Stirnradgetriebe 
zweistufig 

Helical Gearboxes 
double reduction 

Réducteurs à engrenages 
à deux trains d'engrenages 

B3 B6 B7 B8 B5 B51 8511 B5111 V1 V3 V5 V6 

SK 02 150 400 400 700 250 600 500 600 600 600 600 

SK 12 250 500 500 850 350 900 600 900 850 750 750 

SK 22 500 1.350 1.350 2.000 700 2.000 1.550 1.800 2.000 1.800 1.800 

SK 32 900 2.000 2.000 3.000 1.300 3.300 2.400 3.100 2.900 2.900 2.500 

SK 42 1.300 3.200 3.200 4.500 1.800 4.500 3.700 4.000 4.400 4.300 5.800 

SK 52 2.500 5.100 5.100 6.800 3.000 6.200 5.600 7.400 6.800 6.800 7.000 

SK 62 6.500 15.000 15.000 13.000 7.000 14.000 16.000 18.500 15.000 16.000 

SK 72 9.000 23.000 23.000 18.000 10.000 18.500 23.000 28.000 23.000 26.000 2 

SK 82 14.000 32.000 32.000 27.000 15.000 29.000 34.500 45.000 37.000 44.000 35.000 

SK 92 25.000 52.000 52.000 47.000 26.000 47.000 52.000 78.000 73.000 76.000 73.000 

SK 102 36.000 71.000 71.000 66.000 40.000 66.000 72.000 104.000 81.000 102.000 79.000 

Stirnradgetriebe 

dreistufig 

Helical Gearboxes 

double reduction 

Réducteurs à engrenages 

à trois trains d'engrenages 

B3 B6 B7 B8 B5 B51 B511 85111 V1 V3 V5 V6 

SK 03 300 600 600 800 500 900 800 800 1.100 800 900 1.000 

SK 13 600 700 700 1.100 850 1.200 950 950 1.200 1.200 1.200 1.250 

SK 23 1.300 1.600 1.600 2.300 2.500 1.500 2.800 2.800 2.800 2.600 2.350 2.400 

SK 33 N 1.600 2.300 2.300 3.200 1.900 3.500 2.600 2.600 4.400 3.400 4.200 2.900 

SK 43 3.000 3.600 3.600 5.200 3.500 5.000 4.100 4.100 6.100 5.700 6.600 5.600 

SK 53 4.500 6.000 6.000 7.700 5.200 7.000 6.700 6.700 8.900 8.400 8.700 8.700 

SK 63 10.000 13.000 13.000 11.000 11.000 12.000 14.000 14.000 18.000 14.000 16.000 14.500 

SK 73 14.000 20.000 20.000 17.500 14.000 18.000 20.000 20.000 27.500 22.500 27.000 20.000 

SK 83 22.000 33.000 33.000 26.000 23.000 27.000 34.000 34.000 40.000 34.000 37.000 31.000 

SIC 93 40.000 49.000 49.000 44.000 40.000 44.000 49.000 49.000 74.000 

99.000 

70.000 

78.000 

72.000 

97.000 

70.000 7' SK 103 55.000 67.000 67.000. 55.000 55.000 55.000 59.000 67.000 
Die Normalbefüllung der Getriebe ist Mineralöl. Synthetisches Öl ist gegen Mehrpreis lieferbar. 
Standard lubrificant for the gearboxes is mineral -oil. Synthetic oil is available at a surcharge. 
Les réducteurs sont remplis d'huile minérale. Ils peuvent être remplis d'huile synthétique contre supplément de prix. 
Hinweis / Remark / Remarque: 
Ölfüllmengen sind ca. Angaben. Ölniveau anhand der Ölkontrollschrauben prüfen. 
Filling quantities are approx. figures. Oil level must be checked according to oil -level plugs. 
Les quantités d'huiles sont données à titre indicatif. Vérifier la quantité d'huile grace a la vis de niveau d'huile. 
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A Warnung 
Es wird vorausgesetzt, daß die 
grundsätzlichen Planungsarbeiten der Anlage 
sowie Transport, Montage, Installation, 
4kbetriebnahme, Wartung und Reparaturen 
an qualifiziertem Personal ausgeführt bzw. 

durch verantwortliche Fachkräfte kontrolliert 
werden. Bei Arbeiten am Getriebemotor muß 
garantiert sein, daß keinerlei Spannung 
anliegt, und dieser gegen Wiedereinschaltung 
gesichert ist. 

A Warnung 
Veränderungen gegenüber dem 
Normalbetrieb (höhere Leistungsaufnahme, 
Temperaturen, Schwingungen, Geräusche 
usw. oder Ansprechen der Überwachungs- 
einrichtungen) lassen vermuten, daß die 
Funktion beeinträchtigt ist. Zur Vermeidung 
von Störungen, die ihrerseits mittelbar oder 
unmittelbar schwere Personen- oder 
Sachschäden bewirken könnten, muß das 
zuständige Wartungspersonal dann 
umgehend verständigt werden. 

A Im Zweifelsfall die entspechenden Betriebs- 
mittel sofort abschalten! 

Aufstellung, Vorbereitung 
am Getriebe sind für das 

OGewicht des Antriebs ausgelegt 
Fundamente ausreichend bemessen und 
schwingungsfrei ausführen 

- Getriebe oder -motor fest und ohne 
Verspannung montieren 

- ausreichende Belüftung vorsehen 
- serienmäßiges Innengewinde nach DIN -EN 

332 zum Aufziehen von Verbindungs- 
elementen auf die Wellen benutzen 

- Schläge auf die Wellen vermeiden 
(Lagerbeschädigung!) 

- Maschine und Getriebe möglichst mit 
elastischen Kupplungen verbinden 

- vor dem Einschalten Abtriebselemente 
aufziehen bzw. Paßfeder sichern 

- bei Aufsteckgetrieben mit Drehmoment - 
stütze Gummipuffer verwenden 

Elektrischer Anschluß 
- Motoranschluß nach Schaltbild vornehmen 
- Übereinstimmung von Netzspannung und 

Frequenz mit den Typenschild -Daten 
sicherstellen 

- Sichere Schutzleiterverbindung herstellen 
- evtl. falsche Drehrichtung korrigieren durch 

Vertauschen von 2 Phasen 
Nicht benötigte Kabeleinführungsöffnungen 
und den Kasten selbst staub- und 
wasserdicht verschließen 

- Überbelastung und Phasenausfall durch 
Schutzschalter vorbeugen 

- Einstellen des Motorschutzschalters auf 
Nennstrom 

- Schaltbilder auf der letzten Seite 

Inbetriebnahme 
- bei längeren Lagerzeiten besondere 

Vorkehrungen treffen (siehe Werknormblatt 
"Langzeitlagerung") 

- Lage der Olstandschraube nach 
Bauformtabellen des entsprechenden 
Kataloges feststellen 

- Prüfen des Ölstandes 
- Entfernen des Verschlußstopfens vor 

Inbetriebnahme (Überdruck!), ggf. Druck - 
entlüftungsschraube montieren 

- Normale Erstbefüllung: siehe Schmier - 
stofftabelle 

- Luftgekühlte Motoren sind für Umgebungs- 
temperaturen von - 20 °C bis +40 °C sowie 
Aufstellungshöhen à 1.000 m über NN 

a ausgelegt 
- Der Einsatz im Ex- Bereich ist nicht zulässig, 

sofern nicht ausdrücklich hierfür vorgesehen 

A Caution 
It is presumed that fundamental project work 
as well as all work with regard to transport, 
assembly, installation, starting -up, 
maintenance and repair is performed by 
qualified personnel or supervised by skilled 
labour taking overall responsibility. Make 
absolutely sure that no voltage is applied at all 
while work is being done on the geared motor. 
Drive must also be secured against switching 
on. 

A Caution 
Any deviation from normal operating 
conditions (increased power consumption, 
temperature, vibrations, noise etc.) or warning 
signals by monitoring equipment suggest 
malfunction. Inform the responsible 
maintenance personnel at once to prevent the 
trouble from getting worse and causing, 
directly or indirectly, serious physical injury or 
material damage. 

A In case of doubt disconnect the machine 
immediately! 

Preparing and performing installation 
- Lifting devices on the drive are designed to 

carry the drive weight 
-the foundation (base) should be of adequate 

size and vibration -proof 
- install gear unit or geared motor rigid and 

braceless 
-ensure sufficient ventilation 
- make use of tapped hole (DIN -EN 332) to 

suit fastening to the shaft end 
-avoid shocks on shafts (bearing damage!) 
- preferably use flexible coupling between 

output shaft and driven machine 
- fit output elements to shaft end or secure 

feather key before starting the motor 
-use torque arm with rubber buffer on shaft 

mounting gearboxes 

Connection of motor 
- Connect motor according to diagram 
- make sure that mains voltage /frequency are 

in accordance with nameplate information 
- make secure protective conductor conection 
- if motor is running in reverse direction, 

interchange two phases 
- Close unused cable entrances holes and the 

box itself in a dust- and watertight manner. 
- install protective switches to prevent 

overload and phase failure 
- set motor protection switch to nominal 

current 
-wiring diagrams on the last page 

Starting up 
- in case of long -time storage take special 

precautions (as provided in works standard 
sheet "Extended Storage ") 

- check position of oil -level plug with help of 
mounting position tables in applicable 
catalogue 

- check oil -level 
- prior to starting -up, remove vent plug from 

vent screw if necessary 
-if not specified otherwise, first oil filling as is 

shown in list of lubricants 
- air -cooled motors are designed for ambient 

temperautres between -20 °C and +40 °C and 
for installation at altitudes ä 1.000 m above 
M.S.L. 

- Their use in hazardous areas is prohibited 
unless they are expressly intended for such 
use (follow additional instructions) 

A Avertissement 
Il est impératif que les travaux fondamentaux 
de l'installation, ainsi que tous les travaux de 
transport, montage, installation, mise en 
exploitation, entretien et réparation soient 
accomplis par du personnel qualifié et 
contrôlés par des techniciens spécialisés 
dans ce domaine. Avant toute intervention sur 
le motoréducteur, il faut s'assurer que celui -ci 
n'est plus sous tension et que la remise sous 
tension soit interdite. 

A Avertissement 
Si en utilisation normale, des modifications de 
fonctionnement apparaissent telles que 
puissance absorbée trop élevée, température 
élevée, vibrations fortes, bruit intense etc. ou 
en rapport avec les contrôles techniques, cela 
laisse supposer que différentes fonctions de 
l'appareil peuvent être détériorées. Pour éviter 
ensuite des problèmes, qui pourraient 
entraîner de graves accidents corporels ou de 
graves dégats matériels, le personnel 
d'entretien compétent doit immédiatement 
être informé. 

A Si vous êtes dans le doute, coupez 
immédiatement l'alimentation! 

Mise en place, préparation 
- Le matériel utilisé pour la manutention doit 

tenir compte du poids de l'équipement 
- prendre largement les dimensions des 

embases et les réaliser exemptes de 
vibrations 

- monter les réducteurs et motoréducteurs 
solidement et sans haubanage 

- prévoir une aération suffisante 
- prévoir le taraudage conforme à la norme 

DIN -EN 332 pour monter des 
accouplements sur les arbres d'entrée et de 
sortie 

- éviter de donner des coups sur les arbres 
(cela pourrait détériorer le roulement!) 

- lier autant que possible la machine et le 
réducteur avec des accouplements 
élastiques 

- avant la mise en service, enlever l'élément 
d'accouplement ou /et fixer la clavette 

- utiliser pour l'exécution arbre creux avec 
bras de réaction une butée en caoutchouc 

Branchements électriques 
- brancher le moteur selon le schéma 
- s'assurer que la tension du réseau et la 

fréquence correspondent aux données 
inscrites sur la plaque signalétique 

-Le cable de raccordement doit être protégé 
- corriger un éventuel mauvais sens de 

rotation par une inversion de deux phases 
- Les entrées de cables non utilisées doivent 

être obturées, la boîte elle -même devant 
être fermée de façon à être étanche à l'eau 
et à la poussiére 

- prévoir une protection électrique contre les 
surcharges, court- circuit et défaut de phases 

- régler la protection électrique suivant 
l'intensité nominale du moteur 

- schéma de branchement à la derniére page 

Mise en fonctionnement 
- si un stockage longue durée du réducteur 

est prévu, il faut prendre les dispositions 
nécessaires (voir spécification "Stockage 
longue durée ") 

- vérifier que la vis de niveau d'huile 
corresponde à la position de montage du 
réducteur (voir catalogue) 

- contrôler le niveau d'huile 
- enlever la mèche de la vis d'évent avant la 

mise en route (pour éviter une surpression) 
ou fixer le clapet d'évent sur le réducteur 

- pour le premier remplissage voir le tableau 
des lubrifiants 

- les moteurs autoventilés sont dimensionnés 
pour des températures ambiantes comprises 
entre -20 °C et +40 °C, ainsi que pour une 
altitude ä 1000 métres au- dessus du niveau 
de la mer 

- Leur utilisation dans des atmosphères 
explosives est interdite, à moins qu'elles ne 
soient expressément prévues à cet effet 
(respecter les indications supplémentaires) 
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Betriebs- und Wartungsanleitung 
Operating and Maintenance Instruction 
Notice de mise en service et d'entretien 

Block - Stirnradgetriebe 
Unicase Helical Gearboxes 
Monobloc Réducteurs à 
engrenages cylindriques 

B 1010 
09/2000 

(DE)(GB)CAPb 

Diese Sicherheitshinweise sind aufzubewahren 
These safety instructions must be kept available 
Ces instructions de sécurité doivent être observées 

Getriebebau KORD 
GmbH & Co. KG 

D -22934 Bargteheide P.O.Box 1262, D -22941 Bargteheide Rudolf -Diesel- Straße 1 

Tel. 0- 45 -32 -/ -401 -0 Fax 0- 45 -32 4- 401 -253 NORD Internet: http: / /www.nord.com 
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Lubrication 
Lubrication type for NORD BEVEL gearbox units is ISO 
VG220. 

Ambient temperature range for mineral ISO VG320 is -5 °C to 
40 °C and for synthetic ISO VG320 is -25 °C to 80 °C. 

Gearboxes are shipped with oil to the appropriate level. 

Models SK92172 & SK92372 are filled with synthetic oil and 
all other models are filled with mineral oil. 

Oil volumes for Inline gear units [litres] 

Mounting arrangement - Foot mount 
Gearbox 
model B3 . B31 B6 B61 B611 B8 B81 

V5/ 
V51 

V6/ 
V61 

SK9012.1 0.70 2.40 1.60 0.70 2.40 1.90 1.60 1.20 1.70 

SK9016.1 0.70 2.40 1.60 0.70 2.40 1.90 1.60 1.20 1.70 

SK9022.1 1.30 4.20 2.60 1.30 4.20 3.50 2.60 2.00 2.80 

SK9032.1 1.70 6.70 4.80 1.70 6.70 6.40 4.80 4.10 5.10 

SK9042.1 4.43 9.80 8.70 4.40 9.80 10.0 8.70 6.80 7.50 

SK9052.1 6.50 21.5 16.0 6.50 21.5 19.0 16.0 11.0 15.5 

SK9062.1 10.0 36.0 27.5 10.0 36.0 32.0 27.5 18.0 24.0 

SK92172 0.60 1.00 0.90 0.60 1.00 1.00 0.90 0.75 0.75 

SK92372 0.90 1.60 1.30 0.90 1.60 1.45 1.30 1.20 1.20 

SK92672 1.80 3.40 3.50 1.80 3.40 3.20 3.50 2.60 2.60 

SK92772 2.30 5.30 4.50 2.30 5.30 4.40 4.50 4.10 4.10 

Oil volumes for Inline gear units [litres] 

Gearbox 
model 

Mounting arrangement - Flange mount 

B5 B51 B511 B5111 V1 V3 

SK9012.1 1.90 0.70 2.40 1.90 1.20 1.70 

SK9016.1 1.90 0.70 2.40 1.90 1.20 1.70 

SK9022.1 2.60 1.30 4.20 3.50 2.00 2.80 

SK9032.1 5.20 1.90 7.30 6.40 3.30 5.10 

SK9042.1 9.70 3.60 11.50 11.4 6.50 8.20 

SK9052.1 16.5 7.50 23.5 20.0 11.5 18.0 

SK9062.1 27.5 12.0 38.5 33.0 19.0 26.0 

SK92172 1.00 0.60 1.10 0.95 0.75 0.75 

SK92372 1.50 1.15 1.70 1.20 1.15 1.15 

SK92672 2.80 1.55 3.30 2.50 2.40 2.40 

SK92772 4.40 2.75 5.50 4.50 3.50 3.50 

CMG Transmission / Cat NORDBEVEL -SGA 04-07(1st Edition) 

Oil volumes for Inline gear units [litres] 

Gearbox 
model 

Mounting arrangement - Hollow shaft 

H1 H2 H3 H4 H5 H6 

SK9012.1 0.70 1.90 2.40 1.90 1.20 1.70 

SK9016.1 0.70 1.90 2.40 1.90 1.20 1.70 

SK9022.1 1.30 3.50 4.20 2.10 2.00 2.80 

SK9032.1 1.90 6.40 7.30 5.20 3.30 5.10 

SK9042.1 3.60 11.4 11.5 9.70 6.50 8.20 

SK9052.1 7.50 20.0 23.5 16.50 11.5 18.0 

SK9062.1 12.0 33.0 38.5 27.5 19.0 26.0 

SK92172 0.60 0.95 1.10 1.00 0.75 0.75 

SK92372 1.15 1.20 1.70 1.50 1.15 1.15 

SK92672 1,55 2.50 3.30 2.80 2.40 2.40 

SK92772 2.75 4.50 5.50 4.40 3.50 3.50 

Extras 
Reinforced bearings are available for the NORD BEVEL 
gearbox units for higher radial and axial loads and flange 
mounting. 

IEC input adaptors for fitting of standard metric IEC B5 
fitments are also available. 

Flange mount solid shaft units are available - please 
consult your nearest CMG office. 

Dimension Page Index 

Foot mount 3 stage SK90 series 10 -11 

Hollow shaft 3 stage SK90 series 12 -13 

Hollow shaft flange mount 3 stage SK90 series 14 

Torque arm 3 stage SK90 series 14 

Foot mount 2 stage SK92 series 15 

Hollow shaft 2 stage SK92 series 16 

Hollow shaft flange mount 2 stage SK92 series 17 

Torque arm 2 stage SK92 series 17 

Mounting positions 18 -19 

Installation, Operating & Maintenance 19 

9 
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Mounting positions 
Foot mount 
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Mounting positions 
Hollow shaft 

H1 H2 

H3 

H4 
H5 

:ioi:uui 
H6 

STD 

Terminal box position 

Nord Installation Operation And Maintenance 
Installation 
When mounting the gearbox ensure that the mounting 
surfaces are flat and stable to allow the unit to run without 
vibration or overloading. 

Mounting of the gearbox hollow shaft should have a low 
interference fit. A bore of F7 tolerance is recommended 
when fitting chains, sprockets, pulleys or collars on the unit 
shaft. Such components should never be driven or 
hammered on or off the shaft because damage to internal 
parts may result. Use of the tapped hole in the shaft or 
pullers should be a priority. 

When fitting belt and chain drives tension should be 
checked. It is important to avoid both excessive tension 
and exceeding the maximum permissible radial force of the 
unit. 

Handling 
When hoisting gearbox units use relevant housing locations 
or eyebolts where provided, or foot or flange holes. Never 
hoist on any moving parts. 

CMG Transmission / Cat NORDBEVEL -SGA 04- 07(1st Edition) 

Running 
The unit may be connected for clockwise or anti -clockwise 
rotation. The unit must be stopped and returned to the 
factory as soon as defective running or unexpected noise 
occurs. 

Lubrication 
The gearboxes are delivered already filled with oil. In the 
case of oil replacement or topping up, do not mix lubricants. 
Standard lubricant is ISOVG320 grade oil. 

Painting 
Carefully protect oil seals, coupling faces and shafts when 
painting the gearboxes. 

Long -term storage 
Antioxidants should be applied to the shafts and machined 
surface. Oil seal lips should also be protected with grease. 

If units are to be stored for a period of 3 months or more, 
please consult your nearest CMG office. 

19 
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Spares and Service Contact Details 

Mono UK 
Spares +44 (0)161 214 2380 (direct line 8.15 am - 5.00 pm) 

E -mail spares @mono -pumps.com 

Service +44 (0)161 214 2390 (direct line 8.15 am - 5.00 pm) 

E -mail customerservices @mono -pumps.com 

Service 

Mono Australia 

Melbourne 

Sydney 

Brisbane 

Adelaide 

Perth 

Darwin 

Tasmania 

E -mail ozsales @mono -pumps.com 

+44 (0)161 339 

Telephone 

9000 (24 hrs) 

Facsimile 

(03) 9580 5211 (03) 9580 9036 

(02) 9521 5611 (02) 9542 3649 

(07) 3350 4582 (07) 3350 3750 

(08) 8447 8333 (08) 8447 8373 

(08) 9479 0444 (08) 9479 0400 

(08) 8984 3099 (08) 8947 0540 

(03) 6249 8704 (03) 6249 8756 

Mono New Zealand 
Spares & Service 

E -mail 

+64 (0)9 829 0333 

info@mono-pumps.co.nz 

Monoflo USA 
Spares & Service +1 713 466 7999 

E -mail inquire @monoflo.com 

Mono China 
Telephone Facsimile 

Beijing +86 (0) 10 6461 1115 +86 (0) 10 8486 8481 

Shanghai 

E -mail 

+86 (0) 21 5915 7168 

info @mono -pumps.com 

+86 (0) 21 5915 6863 

Spares & Service 
Issued - January 2005 Mono® K9Y 
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cools 

For servicing and maintenance work on the Muncher the following tools are recommended. 

SB Muncher; 
Metric Hexagon Keys - Range 6mm -8mm 
Metric Spanners - Range 10mm -36mm 
Torque Wrench 

Series A Muncher; 
Metric Hexagon Keys - Range 6mm -8mm 
Metric Spanners - Range 10mm -36mm 
Torque Wrench 

Series F Muncher; 
Metric Hexagon Keys - Range 6mm -8mm 
Metric Spanners - Range 10mm -36mm 
Torque Wrench 
Mono Locknut Key - Item No.s MQ FO6A 9750, CF FO6A 9755 and MM FO6A 9760 

TR Muncher; 
Metric Hexagon Keys - Range 6mm -14mm 
Metric Spanners - Range lOmm-36mm 
Torque Wrench 

Series R Muncher; 
Metric Hexagon Keys - Range 5mm -14mm 
Metric Spanners - Range 10mm -36mm 
Torque Wrench 

All equipment should be in good working condition with no signs of excessive wear. 

Tools 
Issued - February 2005 Mono® KY 
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ATEX Warning Statements 

GRINDERS 

Due to the nature and design of grinding and 

macerating equipment it is possible that certain 

objects may enter the cutters, from the process 

stream, with the potential to cause sparking or 

jamming of the cutter assembly. 

Where a grinder unit is to be installed in a potentially 

explosive atmosphere ensure that this has been 

specified at the time of purchase and that the 

equipment has been supplied accordingly and 

displays an ATEX nameplate or is supplied with a 

certificate of conformity. If there is any doubt as to the 

suitability of the equipment please contact Mono 

Pumps Limited before commencing with installation 

and commissioning. 

Process liquids or fluids should be kept within 

specified temperature limits otherwise the surface of 

grinder or system components may become an 

ignition source due to temperature rises. Where the 

process liquid temperature is less that 90 °C the 

maximum surface temperature will not exceed 90 °C 

provided the grinder is installed, operated and 

maintained in accordance with this manual. Where 

the process fluid temperature exceeds 90 °C the 

maximum surface temperature will be equal to the 

maximum process fluid temperature. 

Cavities that could allow the accumulation of 

explosive gases, such as under guards, should where 

possible, be designed out of the system. Where this is 

not possible they should be fully purged before any 

work is carried out on the grinder or system. 

Electrical installation and maintenance work should 

only be carried out by suitably qualified and 

competent persons and must be in accordance with 

relevant electrical regulations. 

All electrical equipment, including control and safety 

devices, should be suitably rated for the environment 

in to which they are installed. 

Where there may be a risk of an accumulation of 

explosive gases or dust non -sparking tools should be 

used for installation and maintenance. 

To minimise the risk of sparking or temperature rises 

due to mechanical or electrical overload the following 

control and safety devices should be fitted. A control 

system that will shut the grinder down if the motor 

current or temperature exceed specified limits or a 

jam of the cutter stack occurs. This may include a 

system that reverses the machine in order to clear 

any such jam. An isolator switch that will disconnect 

all electrical supply to the motor and ancillary 

electrical equipment and be capable of being locked 

in the off position. All control and safety devices 

should be fitted, operated and maintained in 

accordance with the manufacturer's instructions. 

It is important that the grinder rotates in the correct 

direction to give an efficient grinding operation. This 

must be checked on installation and commissioning 

and after any maintenance has been carried out. 

Failure to observe this may lead to mechanical or 

electrical overload. 

When fitting drives, couplings, and guards to a grinder 

unit it is essential that these are correctly fitted, 

aligned and adjusted in accordance with the O &M 

instructions. Failure to do so may result in sparking 

due to unintended mechanical contact or temperature 

rises due to mechanical or electrical overload. 

Mechanical seals should be suitably rated for the 

environment. The seal and any associated 

equipment, such as a flushing system, must be 

installed, operated and maintained in accordance 

the manufacturer's instructions. 

ATEX - Page 1 of 2 
Issued - February 2004 
Reference - OMMP /029 /01 /R1 

Mono® K9Y 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 2 - Section 11 - OM Manual

Q-Pulse Id TMS1350 Active 29/07/2015 Page 727 of 781



TEX Warning Statements 

Where a packed gland seal is fitted this must be 

correctly fitted and adjusted. This type of seal relies 

on the process liquid to cool the shaft and packing 

rings so a constant drip of liquid from the gland 

section is required. Where this is undesirable an 

alternative seal type should be fitted. 

Failure to operate or maintain the grinder and 

ancillary equipment in line with the manufacturer's 

instructions may lead to premature and potentially 

dangerous failure of components. Regular inspection, 

and where necessary replacement, of bearings, seals, 

other wearing parts and lubrication is essential. 

The grinder and its components have been designed 

to ensure safe operation within the guidelines covered 

by legislation. Accordingly Mono Pumps Limited have 

declared the machine safe to use for the duty 

specified as defined by the Declaration of 

Incorporation or Conformity that is issued with this 

instruction manual. The use of replacement parts that 

are not manufactured by or approved by Mono Pumps 

Limited may affect the safe operation of the grinder 

and it may therefore become a safety hazard to both 

operators and other equipment. In these 

circumstances the Declaration provided will become 

invalid. The guarantee referenced on the Terms and 

Conditions of Sale will also be invalidated. 

ATEX - Page 2 of 2 
Issued - February 2004 
Reference - OMMP /029/01/R1 

Mono® K9Y 
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Introduction 

TR Muncher 

This information and all the information contained herein, are the exclusive property of Mono Pumps Ltd, and contain 

information of a proprietary nature. It is provided for the sole purpose of transmitting the information contained to the 

designated recipient. 

This information is to be used only as specified in the instrument of transmittal. It is not to be reproduced, copied in 

whole, or in part, nor is information it contains to be disclosed in any manner without the written consent of Mono 

Pumps Ltd. Its use for any other reason than the specified shall be a violation of the agreement with the recipient 

concerning the legal rights of Mono Pumps Ltd. 

Mono Pumps Ltd reserves the right to make changes, which may obsolete certain parts of this manual. 

The manual gives a guide to the operation and maintenance of the TR Muncher given that all Health and Safety and 

good engineering practices are observed. 

The information below is for contract No. 

supplied. 

and gives the duty for which the equipment is 

° 

Uh® igall@h®pe 
MODEL Na 

CONTRACT Na /Dais 

DUTY /LqlID 

MMè SiwC Auduulw, MmdwMr 1d94 aDG 
Td : 01a1339 9000 Fax :0101 344 0727 

www.naiapuip.aom 
MADERA ENGLAND o 

o 
WARNING 

ENSURE THIS MOIRE IS 

ELECTRICALLY ISOLATED AND 

CANNOT BE STARTED PRIOR TO 

MOVING ANY ERNENN, GUAR) OR 

INSPECTION COVER AND THAT ALL 

nun s° REMOVED ARE REPLACED 

MICR TO RESTARTING. o 

Introduction 
Issued - May 2001 Mono® KOY 
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áldex 

SECTION 1 

SECTION 2 

SECTION 3 

SECTION 4 

SECTION 5 

SECTION 6 

SECTION 7 

SECTION 8 

SECTION 9 

SECTION 10 

INSTALLATION 

START -UP PROCEDURE 

DISMANTLING AND ASSEMBLY ADVICE 

WIRING DIAGRAM 

DRAWING REF. No.'s / TORQUE DATA 

ASSEMBLY / RE- ASSEMBLY ADVICE AND STACKING ARRANGEMENT 

PUMP CODING 

DISMANTLING AND ASSEMBLY DIAGRAMS 

EXPLODED VIEWS 

SECTIONAL ARRANGEMENTS 

GENERAL ARRANGEMENTS 

LIFTING AND GUARDING DIAGRAMS 

MONO PRODUCTS 

EC Declaration as defined by Machinery Directive 98/37/EC. 

EC Declaration of Incorporation 

This declaration is only valid when the machinery has 
been supplied without drive unit. 

In this case, the machinery meets the requirements of the 
said directive and is intended for incorporation into other 
machinery or for assembly with other machinery in order 
to constitute relevant machinery as defined by the said 
directive including any amendments, which are valid at the 
time of supply. 

IMPORTANT 
This machinery must not be put into service until the 
relevant machinery into which it is to be incorporated has 

been declared in conformity to the said directive. 

This declaration is only valid when the machinery has 
been installed, operated and maintained in accordance 
with these instructions and safety guidelines contained 
within as well as instructions supplied for equipment 
assembled with or intended for use with this equipment. 

The following harmonised standards are applicable: 
BS EN 809 
BS EN ISO 12100 Parts 1 & 2 

EC Declaration of Conformity 

-II- , 1 / - 

This declaration is only valid when the machinery has been 
supplied with drive unit. 

In this case the machinery meets the requirements of the 
said directive including any amendments which are valid at 
the time of supply. 

IMPORTANT 
This declaration is only valid when the machinery has been 

installed, operated and maintained in accordance with these 

instructions and safety guidelines contained within as well 

as instructions supplied for equipment assembled with or 
intended for use with this equipment. 

Mr G.D. Thomas, Chief Engineer 

Index 
Issued - February 2005 Mono® KW 
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Installation, Operation & Maintenance Instructions 

1.0 INSTALLATION 

1.1 INSTALLATION & SAFETY RECOMMENDATIONS 

In common with other items of process plant a 

Muncher must be installed correctly to ensure 

satisfactory and safe operation. The Muncher must 

also be maintained to a suitable standard. Following 
these recommendations will ensure that the safety of 
personnel and satisfactory operation of the Muncher 
is achieved. 

1.1.1 OPERATING PRINCIPLE 

1.2 

The Muncher 

The Muncher is a slow speed, high torque grinder 
designed to operate in the water, waste and bio- 

waste industries. All Munchers have two shafts 

operating at differential speeds. Each shaft is fitted 

with identical interleaving cutters and spacers. 

GENERAL 

When handling harmful or objectionable materials, 

adequate ventilation must be provided in order to 

disperse dangerous concentrations of vapours. It is 

recommended that wherever possible, Mono 
Munchers should be installed with provision for 

adequate lighting, thus ensuring that effective 
maintenance can be carried out in satisfactory 
conditions. With certain product materials, a hosing 
down facility with adequate draining will simplify 
maintenance and prolong the life of the Muncher 
components. 

1.3 SYSTEM DESIGN AND INSTALLATION 

At the system design stage, consideration must be 

given to the provision of filler plugs, and the 
installation of non -return and /or isolating valves 

where applicable. 

Series 'F' AND 'H' Munchers are horizontal dry 
waste machines and must be fixed rigidly and 

horizontally either to the ground, or to a rigid system. 

TR Pipeline models are designed for horizontal 

installation only. 

Series 'A', SB and 'R' open channel models do not 

require fixing to the ground and can be supported 
either by the concrete channel or by steel supports 
bolted to the concrete channel walls. 

Series 'A', SB and 'R' pipeline models can be 

installed at any attitude. 

Pipework to and from the unit should be 

independently supported and not rely on the 

Muncher as a means of support. Wherever possible 
when installed in a vertical pipe system the Muncher 

unit should be independently supported. 

1.4 HANDLING 

During installation and maintenance, attention must 

be paid to the safe handling of all items. Where a 

Muncher or its components weigh in excess of 20kg 
(451b) it is recommended that suitable lifting tackle 

should be used to ensure that personal injury or 

damage to components does not occur. 

A weight table is included at the end of this 
section. 

Lifting illustrations are contained in this 
document -Section 8. 

A NOTE DO NOT ATTEMPT TO LIFT MUNCHER USING 

ONLY ONE LIFTING LUG. EXTREME CAUTION 

SHOULD BE OBSERVED FOR PERSONNEL 
SAFETY WHEN LIFTING HEAVY OBJECTS. 

1.5 STORAGE 

Munchers are despatched from our factory with the 

cutter chamber sprayed with a moisture repellent 

coating and ready for immediate installation and 
operation. 

Should the machine be stored or left stationary for 

any length of time it is recommended that the cu 

bank is re- sprayed with anti -rust lubricant and tha 

the shafts are rotated monthly. 

Removing the motor cowl and turning the fan by 

hand is the easiest way to rotate the shafts. 

Failure to do this may result in a higher frequency of 
reversals and in extreme cases the machine to seize 

due to the tight running clearances of the individual 

cutting elements during commissioning and initial 

start-up. 

The starter panel if supplied should be stored in a 

controlled dry environment to prevent moisture 
build -up causing corrosion of contactors and other 

metallic components. 

Section 1, Page 1 
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#stallation, Operation & Maintenance Instructions 

See manufacturer instructions for 
motor /gearbox/drive and panel storage procedures. 

NOTE: 
The Muncher must be protected by a PLC control 
unit set up to the correct operating philosophy. Only 
PLC's supplied or approved by Mono Pumps Limited 
should be used. Failure to observe this requirement 
may cause premature machine failure and could 
invalidate the warranty of the machine. It is also 
important that the PLC be correctly wired into the 
panel. 

Please refer to Wiring Diagram - Section 4, Page 1. 

IMMEDIATELY PRIOR TO INSTALLATION AND 
STARTING 

Before installing the Muncher please ensure that 
all plugs and inspection plates are replaced. 

1.6 ELECTRICAL 

Guards must 
he usect 

Electrical connection should only be made using 
equipment suitable for both rating and environment. 
Where any doubts exist regarding the suitability of 
equipment. Mono Pumps Limited should be 

consulted before proceeding. 

Earthing points will be provided on electric drives (if 
supplied) and it is essential that these are correctly 
connected. The electrical installation should include 
appropriate isolating equipment to ensure that the 
unit is safe to work on. 

GENERAL SAFETY 

GREAT CARE MUST BE TAKEN TO PROTECT 
ALL ELECTRICAL EQUIPMENT FROM 
SPLASHING WHEN HOSING DOWN. WHERE 
MONO PUMPS LIMITED HAVE SUPPLIED A 
BASIC MUNCHER THE ONUS IS ON THE USER 
TO FIT ADEQUATE GUARDS IN COMPLIANCE 
WITH THE REQUIREMENTS OF THE RELEVANT 
REGULATIONS. 

All nuts and bolts, securing flanges and base 

mounting fixtures must be checked for tightness 
before operation. When commissioning the plant, all 
joints in the system must be checked thoroughly for 
leakage. 

If, when starting, the Muncher does not appear to 

operate correctly, the plant must be shut down 
immediately and the cause of the malfunction 
established before operations are recommenced. 

NOTE: 
NEVER inspect or work on or near the cutter 
chamber without first isolating and locking the 
machine. 

GUARDS 

Guards must 
be used 

In the interests of safety, and in accordance with 
relevant legislation, all guards must be replaced 
after necessary adjustments have been made. 

It is strongly recommended that a Series 'F' or 'H' 

horizontal dry Muncher system should incorporate: - 

a) A steel (or similar) feed hopper with a minimum 
base to top height of 1.0 metre or a minimum 
height of 1.5 metres from floor level. 

b) A steel (or similar) lower delivery chute, which 
is inaccessible without tools. 

c) A protective grid mounted over the Muncher 
and conveyor system, especially where 
overhead walkways are present. 

d) Emergency stop buttons positioned within easy 
reach of all operating staff. 

The recommended extent of enclosure is 
illustrated in this document - Section 8. 

1.7.1 WARNING /CONTROL DEVICE 

Prior to operating the Muncher, if any warning or 
control devices are fitted these must be set in 

accordance with their specific instructions. 

1.7.2 NOISE LEVELS 

The noise sound pressure level will not exceed 70dB 
at one metre distance from the Muncher. This is 

based on a typical installation and does not 
necessarily include noise from other sources or any 

contribution from building reverberation. 

1.8 EXPLOSIVE PRODUCTS/ HAZARDOUS 
ATMOSPHERES 

In certain instances the product being treated may 
well be of a hazardous nature. 

In these installations consideration must be given to 

provide suitable protection and appropriate warnings 
to safeguard personnel and plant. 
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Installation, Operation & Maintenance Instructions 

1.9 LUBRICATION 

The gearmotor(s) is supplied with the correct type 
and quantity of lubricant in the gearbox but should 
be checked before use. For further data see 
separate information supplied by manufacturer. 

Series 'F' and 'H' bearings and rotary shaft seals are 

lubricated via greasing points on each bearing 
housing. The correct quantity of grease is reached 
when excess can be seen around the outer lipseal. 
Other models have sealed for life bearings that do 
not require maintenance. 

Gears should be inspected periodically to see if 
grease replenishment is necessary, and if so, 

grease should be added via the grease nipple until 
the housing is two thirds full. 

Only use recommended lubricant shown below for 
Muncher shaft gears, bearings and rotary seals. 

BP Energrease LC2 (-30C to 180°C). 

At the following intervals, bearings, gears and seal 
assembly inspection should take place along with 
lubricant replenishment; 
Series 'F', 'H', 'R' - 7,500 hrs 

Series 'A', SB, TR - 10,000 hrs 

PIPELINE MUNCHERS SHOULD BE ISOLATED 
BY CLOSING LINE VALVES PRIOR TO 
SERVICING. 

Under tropical or other arduous conditions, however, 
more frequent lubrication may be necessary. It is 

therefore advisable to establish a suitable 
maintenance schedule or periodic inspection to 
match service conditions. 
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ilVeights 

Muncher Type Gear Unit / Class M/C Size (kW) Weight (kg) 

CA202AA 241 

CA203AA 251 

CA205AA 
IP55 1.5 

276 

CA206AA 286 

CA210AA 351 

CA215AA 400 

CA202AB 254 

CA203AB 264 

Series A CA205A6 
IP55 2.2 

284 

CA206AB 294 

CA210AB 369 

CA215AB 439 

CA202AC 265 

CA203AC 275 

CA205AC 
IP55 4.0 

295 

CA206AC 305 

CA210AC 380 

CA215AC 450 

Series F 
CF306RJS7B2 

Nord IP55 
11 780 

CF31ORMS7B2 7.5 & 11 1180 

CH06 1800 

Series H CH09 Nord IP55 11 & 15 /15 & 22 2300 

CH12 2800 

1.1 205 
IP55 1.5 207 

Pipeline CB201 
2.2 244 

1.1 208 

IP55 1.5 244 

SB 
2.2 248 

1.1 155 

IP55 1.5 190 

Channel CB201A 
2.2 195 

1.1 200 

I P67 & 68 1.5 225 

2.2 260 

CT203C IP55 
1.5 290 

2.2/4.0 340 

CT203D IP55 
1.5 290 

2.2/4.0 340 

TR CT203E IP55 
1.5 290 

2.2/4.0 340 

CT205F IP55 
1.5 345 

2.2/4.0 390 

CT205G IP55 
1.5 345 

2.2/4.0 390 

R CR145A IP55 7.5 800 
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Installation, Operation & Maintenance Instructions 

2.0 START -UP PROCEDURE 

By the nature of the equipment and its operating 
environment the Muncher can be an extremely 
dangerous machine. It is vital that operators are 
conversant with these Operation and 
Maintenance Instructions prior to working with 
the machine. 

W here applicable: 

1) Check the foundation bolts are secure once the 
machine is installed in its correct operating 
position. 

2) Check the gearbox lubricant, remove the plug 
and fit the air vent to prevent gearbox 
pressurisation. Not applicable to submersible 
drive units. 

3) Check all electrical connections for continuity 
and earthing and that installation is in 

accordance with relevant regulations and 

circuit diagrams. 

4) If a feed hopper is fitted, check that it is secure 
and installed correctly, and that no personnel 
can gain access to the moving parts of the 
machine. 

5) Always ensure that machine is guarded in 

accordance with PD5304: 2000 Safety of 
Machinery requirements before any attempt is 

made to operate. 

6) On start-up check the direction of rotation of 
the cutters. The cutters should rotate towards 
the centre when viewed from the inlet side. 

NOTE: 

If it is necessary to remove any inspection cover . 
to observe the action - EXTREME CARE should 
be observed when carrying out this procedure. 

7) Check that the Muncher stops when "STOP" 
button(s) are activated. 

8) Check for reverse rotation of cutters when 
"REVERSE" button is activated. 

9) Start up the machine. On initial start-up, allow 
machine to run for approximately 45 minutes. 

10) Start the feed system to the machine. Care 
should be taken not to overburden the 
machine. Adjust feed to maintain only the 
smallest practical reservoir of material in cutter 
banks. 

11) After a further 10 minutes of running, stop the 
machine, switch off and lock the main isolator. 

Check the tightness of all securing bolts. Re- 

check every 500 hours of operating time. 

12) Check the tightness of all cables and 

connections. Re -check every 500 hours of 
operating time. 

13) Observe manufacturers guidelines with regard 

to gearbox lubricant initial renewal and 
subsequent intervals. 

14) In the event of machine overload (jam), the 
controller is programmed to activate the 
following procedure:- 

i) Momentarily reverse rotation to clear the 
condition, then return to normal operation. 

ii) If overload re- occurs within 60 seconds, 
reverse rotation to clear the condition, then 
return to normal operation. 

iii) If a third overload occurs within 60 seconds 
of the first, machine shutdown in reverse 
mode and energise alarm circuit. 

15) After machine shutdown, isolate and lock off. 

Inspect machine, removing any obstruction and 
press the "RESET" button. 

16) The machine can now be re- started as 9) 

above. 

NOTE: 

A NEVER inspect or work on or near the cutter 
chamber without first isolating and locking the 
machine. 
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dpstallation, Operation & Maintenance Instructions 

3.0 DISMANTLING AND ASSEMBLY 

Section 3 contains the steps to dismantle and re- 

assemble the Muncher. All fastenings must be 

tightened securely and where identified the 
appropriate torque figures should be used. 

3.1 USE OF ITEMS NOT APPROVED OR 
MANUFACTURED BY MONO PUMPS LIMITED 

The Muncher and its components have been 
designed to ensure that the machine will operate 
safely within the guidelines covered by the 
legislation. 

As a consequence Mono Pumps Limited have 
declared the machine safe to use for the duty 
specified as defined by the Declaration of 
Incorporation or Conformity that is issued with this 
Instruction Manual. 

The use of replacement items that are not approved 
by or manufactured by Mono Pumps Limited may 
affect the safe operation of the machine and it may 
therefore become a safety hazard to both operators 
and other equipment. In these instances the 
Declaration provided will therefore become invalid. 
The guarantee referenced in the Terms and 

Conditions of Sale will also be invalidated if 
replacement items are used that are not approved or 
manufactured by Mono Pumps Limited. 

3.2 DISMANTLING ADVICE 
(Refer to specified drawings). 

CAUTION: When servicing the Muncher, be 
certain that the mains isolator is off and 
padlocked. Serious injury could result from 
accidental start-up. 

1) Disconnect wiring at motor(s) terminal box(es) 
and tag leads for identification. 

2) Pipeline models - Isolate the Muncher pipeline 
by closing line valves before and after the 
machine. 

3) If necessary, the Muncher may be completely 
removed from installation using the 
recommended lifting equipment. 

4) Pipeline models - Replace the pull back 
assembly with the maintenance period screen 
(MPS) if required. 

5) When dismantling cutters and spacers, take 
careful note of the position and orientation of 
each component. 

3.3 CLEANING / INSPECTION 

1) Steam clean and disinfect all parts of the 
Muncher excluding motor, seal assemblies, 
gear drive unit and bearings. 

2) Remove any gasket material from joint faces. 
3) Housings should be cleaned thoroughly. 
4) Inspect all parts for excessive wear and 

replace if necessary. 
5) Sealed bearings cannot be re- greased, replace 

if necessary. 
6) Check and if necessary replace the internal 'O'- 

rings, lipseals and mechanical seals. 
7) Inspect gears for wear and damage and 

replace if necessary. 
8) All cutters and spacers must be clean and free 

from cracks or excessive wear. 
9) Shafts should be clean and any burrs filed off 

for easier stacking. Inspect shafts for excessive 
wear of hexagonal portion. Replace if 

necessary. 

3.4 REASSEMBLY ADVICE 

1) Lubricate all bores, shafts and seals on re- 

assembly. 
2) Lubricate gears on re- assembly with the 

specified lubricant. 

3) Reconnect wiring at motor(s) terminal box(es) 
using tag leads for identification. 

4) Re -open system isolation valves. 
5) On completion of assembly, run through the 

'initial start -up' procedure in section 2. 
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Wiring Diagram 
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Note: 
Other language versions may be availal. 
on request. Please contact Mono Pumps. 
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iprawing Reference Numbers 

DRG.REF. DESCRIPTION DRG.REF. DESCRIPTION 
0100 BEARING HOUSING P108 EXTERNAL CIRCLIP -55mm 
0200 DATUM TUBE P109 REGT PAR KEY - 16x10x47 
0300 MAIN BODY P110 LIPSEAL - 50x65x8 
0600 MUNCHER NAMEPLATE P111 10x25 DOWEL 
1100 TOP COVER PLATE P112 8x25 DOWEL 
1160 SEAL RETAINING PLATE P113 BEARING - 50x90x20 
2000 MAIN BODY GASKET P114 MECH SEAL -60mm 
2010 INSPECTION COVER GASKET P115 M16x45 HEX SOCKET CAP SCREW 
2500 CUTTER P116 M16 SPRING WASHER 
3200 DRIVE SHAFT P117 M16x45 HEX SOCKET CAP SCREW - L.H. 
3250 DRIVEN SHAFT P118 M16 SPRING WASHER 
3500 SPACER P119 M12x25 HEX HEAD SCREW 
3650 SHAFT ENDCAP P120 M12 SPRING WASHER 
4750 SEAL RETAINING WASHER P121 WARNING LABEL 
5900 INSPECTION COVER P122 No. 0 x 3/16" HD DRIVE SCREW 
7800 DRIVE GEAR P123 No. 0 x 3/16" HD DRIVE SCREW 
7801 DRIVEN GEAR P124 1/8" GREASE NIPPLE 

P400 SEAL PLATE BOLT 
P101 M8x55 HEX SOCKET CAP SCREW P401 SEAL PLATE WASHER 
P102 M8 SPRING WASHER P402 SEAL PLATE SPRING WASHER 
P103 M8x30 HEX SOCKET CAP SCREW P500 REGT PAR KEY - 14x9x105 
P104 M8 SPRING WASHER P501 M12 x 30 HEX HEAD SCREW 
P105 M12x50 HEX SOCKET CAP SCREW P502 M12 SPRING WASHER 
P106 M12 SPRING WASHER P503 M20 EYEBOLT 
P107 INTERNAL CIRCLIP -90mm 

IMPORTANT NOTE: - 

THE DRAWING REFERENCES SHOWN GIVE THE DESCRIPTION OF ALL THE PARTS DETAILED ON THE SECTIONAL DRAWINGS IN THIS 

SECTION OF THE BOOK. THEREFORE SOME OF THE REFERENCES MAY NOT BE SHOWN ON ANY ONE. 

Torque Tightening Table for Fasteners 

DESCRIPTION THREAD SIZE PART No.(s) 
MAX. TIGHTENING TORQUE 

Nm Ibf.ft. 
TOP COVER PLATE BOLT M8x1.25 P101 29 22 
TOP COVER PLATE BOLT M8x1.25 P103 29 22 
BEARING HOUSING BOLT M12x1.75 P105 101 76 
DRIVESHAFT BOLT M16x2 P115 125 92 
DRIVEN SHAFT BOLT M16x2 (L.H.) P117 125 92 
SEAL PLATE BOLT M12x1.75 P119 101 76 
INSPECTION COVER BOLT M16x2 P400 125 92 
MOTOR MOUNT BOLT M12x1.75 P501 101 76 

Torque tolerances are +1- 5% of stated values. 

Assembly /Re- Assembly Advice 
1. Use anti -seize compound on shafts. 
2. Ensure correct orientation of bearing housing drain holes. 
3. When viewed from drain holes side, driveshaft is to the right. 
4. Where necessary use jacking screw holes to remove difficult components. 
5. Observe the cutter stacking table guidelines below. 

CUTTER STACKING TABLE 

MODEL / 
TOOTH WIDTH 

DRIVE SHAFT DRIVEN SHAFT 
CUTTERS SPACERS START TOP FINISH BOTTOM CUTTERS SPACERS START TOP FINISH BOTTOM 

CT203 -W A2 22 21 CUTTER CUTTER 21 22 SPACER SPACER 
CT203 -W B2 15 15 SPACER CUTTER 15 15 CUTTER SPACER 
CT205 -W A2 36 35 CUTTER CUTTER 35 36 SPACER SPACER 
CT205 -W B2 25 25 SPACER CUTTER 25 25 CUTTER SPACER 
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Muncher Coding a 
Features Description 

Basic Code Variation 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Body 
Material 

Cast Iron C 

Stainless Steel S 

Product TR Muncher T 

Mark No. 1996 2 

Throat 
Size 

300mm (12 ") 0 3 

500mm (20 ") 0 5 

Machine Type 
and 

Flange Bore 
(Metric Flanges 

Drilled to 
BS4504 PN16 

and 
Imperial Flanges 

Drilled 
to 

ANSI B16.5 
Class 150) 

Pipeline 100 N.B. to BS4504 

300mm 
Throat 

C 

Pipeline 150 N.B. to BS4504 

Pipeline 200 N.B. to BS4504 E 

Pipeline 250 N.B. to BS4504 500mm 
Throat 

F 

Pipeline 300 N.B. to BS4504 G 

Pipeline 4" N.B. ANSI 

12 
Throat 

P 

Pipeline 6" N.B. ANSI 

Pipeline 8" N.B. ANSI R 

Pipeline 10" N.B. ANSI 20.' 

Throat 

S 

Pipeline 12" N.B. ANSI T 

Motor 

Gear Unit c/w 1.5kW Motor A 

Gear Unit c/w 2.2kW Motor B 

Gear Unit c/w 4kW Motor C 

Gear Unit c/w 2HP Motor D 

Gear Unit c/w 3HP Motor E 

Gear Unit c/w 5HP Motor F 

Cutter 
CAM T 

ETOS W 

No. of Teeth 
9 (ETOS Only) 9 

11 (CAM Or ETOS) 1 

Thickness 
5.5mm (0.2165 ") A 

8.0mm (0.3150 ") B 

Material 
(Cutters) 

Stainless Steel (ETOS Only) 1 

Chromium Molybdenum Steel 
(CAM Only) 

Oblique / 

Field Variation V A R 

Typical Code C T 2 0 3 D T 1 B 2 / 1 2 3 

Note: "X" in any column denotes a special variation. 
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tacking Arrangement 

(ax) 0.9£ 0001 
(0ZX) 0.9Z 0001 

i 

(ax) 009E 0001 
(0ZX) 009Z 0001 

(LZx) 0.9£ 0001 
(ZZX) 0.9Z 0001 

(ZZX) 009£ 0001 
(62X) 0092 0001 
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Stacking Arrangement 

O 0 
N 
0 
M 0 
H 

(91.X) 0.9£ 0001 
(ti L X) L.SZ 0001 

(91.X) 0.5£ 0001 
(bLX) L.9Z 0001 

(g L X) LSE 0001 
(SLX) L.SZ0001 

(SLX) 1..9£ 0001 
(SLX) L.SZ 0001 
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tacking Arrangement 
500mm Throat, 5.5mm Cutters 
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Stacking Arrangement 
500mm Throat, 5.5mm Cutters with Bottom Support Bearing 
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stacking Arrangement 

0 0 N 
0 

(9ZX) 1.09£ 0001 
(bZX) 1052 0001 

o 
H 

(9ZX) 1.09£ 0001 
(bZX) 1.0SZ 0001 

o (9ZX) 1.09£ 0001 
M 

(SZX) 1.09Z 0001 
0 
0 
H 

(9ZX) 1.0S£ 0001 
(SU) 1.092 0001 
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Dismantling & Assembly Diagrams 
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dismantling & Assembly Diagrams 
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Dismantling & Assembly Diagrams 
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dismantling & Assembly Diagrams 
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Dismantling & Assembly Diagrams 
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dismantling & Assembly Diagrams 
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Dismantling & Assembly Diagrams 
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dismantling & Assembly Diagrams 
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Dismantling & Assembly Diagrams 
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dismantling & Assembly Diagrams 
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Dismantling & Assembly Diagrams 
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dismantling & Assembly Diagrams 
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Exploded Views 

P501 P502 

P103 P104 
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ixploded Views 
P109 

3650 

P118 
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P116 

0/ P115 
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Sectional Arrangement 

w 0 
w 
> 0 
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Z o 
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eeneral Arrangement 

HOLES 0'M' 
ON A 'N' PCD 

DIMS. IN mm 

MODEL No. kW A B C D E F G H I J K L M N O Wt. Kg 

CT203C 

1.5 

100 370 1020 205 24 489 410 124 140 360 363 8 18 180 220 290 

CT203D 150 370 1050 230 25 540 410 155 40 360 354 8 22 240 285 290 

CT203E 200 370 1050 256 29 591 410 205 16 360 341 12 22 295 343 290 

CT205F 250 370 1190 281 32 692 460 205 30 410 494 12 26 355 406 345 

CT205G 300 370 1190 332 32 794 460 263 -17 410 472 12 26 410 483 345 

CT203C 

22-40 

100 395 1130 205 24 489 410 124 169 360 363 8 18 180 220 340 

CT203D 150 395 1170 230 25 540 410 155 97 360 354 8 22 240 285 340 

CT203E 200 395 1170 256 29 591 410 205 72 360 341 12 22 295 343 340 

CT205F 250 395 1310 281 32 692 460 205 87 410 494 12 26 355 406 390 

CT205G 300 395 1310 332 32 794 460 263 40 410 472 12 26 410 483 390 

FLANGES DRILLED TO BS 4504 PN16 

Drawing Number T000 9900 

Section 8, Page 1 

Issued - October 2006 Mono® K9Y 
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Lifting & Guarding Diagrams 

Section 9, Page 1 
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ono® Products 

Progressing Cavity (P.C.) Pumps 

E Range Merlin Ind. Range 
Up to 420m3/h, 72 bar Up to 60m3/h, 10 bar 

LF Range 
Up to 6001 /h, 12 bar 

W Range 
Up to 215m3/h, 48 bar 

B /G /M Range 
Up to 3m3 /h, 5 bar 

,.t lt#,. . 

Monobloc Compact Range 
Up to 225m3/h, 24 bar 

S Range 
Up to 60m3/h, 12 bar 

r 

Solar Pumps 
Up to 5.8m3/h, 12 bar 

Section 6, Page 1 

Issued - April 2006 Mono® K9Y 
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Mono® Products 

Grinder / Screens / Extractor Packages 

Mutrator 
Up to 15m3/h 

Compact Munchpump 
Up to 25m3/h 

Macerator 
Up to 15m3/h 

Grifter 
Up to 4m3/h 

Discreen 
Up to 13,400m3/h 

air 

Screw Extraction Package 
Up to 13,900m3/h 

-.11111110.- 

41111T 

Muncher Family 
Up to 650m3/h 

Section 10, Page 2 
Issued - December 2000 Mono® K9Y 

ST41 Goodna STP STP - Sludge Dewatering Plant - Volume 2 - Section 11 - OM Manual

Q-Pulse Id TMS1350 Active 29/07/2015 Page 763 of 781



d11ono Pumps Around the World 

Contacts: 

MONO PUMPS LIMITED 
Martin Street 

Audenshaw 

Manchester 
England 
M34 5JA 

MONOFLO, INC. 

10529 Fisher Road 

Houston 

Texas 77041 

USA 

Tel: 0161 339 9000 Tel: +1 713 980 8400 

Fax: 0161 344 0727 Fax: +1 713 466 3101 

E -mail (general): info @mono -pumps.com 

E -mail (service): service @mono -pumps.com 
Web site: www.mono -pumps.com 

MONO PUMPS (AUSTRALIA) PTY LTD 

Mono House 
338 -348 Lower Dandenong Road 

Mordialloc 3195 

Victoria 
Australia 

E -mail: inquire @monoflo.com 
Web site: www.monoflo.com 

MONO PUMPS (NEW ZEALAND) LTD 

P.O. Box 71021, Rosebank 

35-41 Fremlin Place 

Avondale 

Auckland 1230 

New Zealand 

Tel: +61 (0)3 9580 5211 Tel: +64 (0)9 829 0333 

Fax: +61 (0)3 9580 6659 Fax: +64 (0)9 828 6480 

E -mail: ozsales @mono -pumps.com 
Web site: www.mono -pumps.com 

NATIONAL OILWELL VARCO 
Suite 1603 -1606 

Air China Plaza 

No 36, Xiaoyun Road 

Chaoyang District 

Beijing 100027 

People's Republic of China 

E -mail: info @mono -pumps.co.nz 

Web site: www.mono -pumps.com 

NATIONAL OILWELL VARCO PETROLEUM 
EQUIPMENT (SHANGHAI) CO. LTD 

No. 500 YaGang Road 

Lujia Village 
Malu, Jiading District 
Shanghai 201801 

People's Republic of China 

Tel: +86 (0) 10 8447 5109 Tel: +86 (0) 21 5915 7168 

Fax: +86 (0) 10 8447 5110 Fax: +86 (0) 21 5915 6712 

ssued - August 2006 

Mono Pumps Limited 
Martin Street, Audenshaw, 
Manchester, M34 5JA, England 
Tel: +44 (0) 161 339 9000 Fax: +44 (0) 161 344 0727 
E -mail: info @mono -pumps.com 
www.mono-pumps.com 

Mono® KY 
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Installation and operating instructions 

We reserve the right to make modifications in the interest of technical development 
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ABS 
COST -EFFECTIVE PUMPING 

RW 200 -280 

1 General 
1.1 Application areas 

The compact submersible mixers of the RW 200 -280 series have been designed for a wide 
range of applications. Apart from the use in pump sumps - avoidance of deposits and floating 
crusts - the units are also ideal for a variety of mixing and stirring applications in sewage 
treatment plants and in industrial areas. The mixers can be installed independently of the tank 
shape or dimension. Depending on the intensity . of mixing required and the flow formation 
needed, one or more mixers may be installed. 

1.2 Technical Data 

Mixer Type Propeller Speed Motor Power* Rated Voltage / Rated Current Guide Weight 
Diameter at 50Hz P, P2 P2 Tube 

50 Hz mm ins min-1 kW kW HP 230 400 KG / lb 
RW 2022 S13/4D 200 8" 1450 1.92 1.3 1.7 6.2 3.6 1 W 26 / 57 
RW 2822 S25/4D 280 11" 1450 3.36 2.5 3.4 10.1 5.83 1 W 32 / 70 

Mixer Type Propeller Speed Motor Power" Rated Voltage / Rated Current Guide Weight 
Diameter at 60Hz P1 P2 P2 Tube 

60 Hz mm ins min-1 kW kW HP 230 460 KG / lb 
RW 2022 S16/4D 200 8" 1780 2.23 2.14 2.90 7.2 3.6 1 W 26 / 57 
RW 2022 S18/4W 200 8" 1780 2.64 1.80 2.50 12.1 - 1 1/2" 32 / 70 
RW 2821 S28/4D 280 11" 1780 3.60 2.80 3.80 10.9 5.47 1 1/2" 32 / 70 

"P1 = Power taken from mains; P2 = Power at motor shaft; W = Single phase; D = Three phase. Cable: 7 core special submersible cable 

An adjustable bracket and 10m cable with free cable ends supplied as standard 

ATTENTION: Maximum medium temperature for continuous operation 40 °C, short term 60 °c 

1 
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ABS 
COST- EFFECTIVE PUMPING 

RW 200-280 

1.2.1 Dimensions 

Dimensions in mm /ins 

A B C D E 
RW 2022 186 / 7.3 200 / 8 370 / 14.6 342 / 13.5 400 / 15.7 

RW2821 186/7.3 250/10 384/15.2 356/14 430/16.9 

RW 2822 186 / 7.3 280 / 11 384 / 15.2 356 / 14 430 / 16.9 

2 
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COST -EFFECTIVE PUMPING 

RW 200-280 

1.2.2 Nameplate 

We strongly recommend that the data on the nameplate be written into the name -plate 
illustration below, so that this information together with the purchase invoice is readily 
available. 

In the case of any queries, the pump type, part number, and serial number should be 
given. 

Fig. 1 Nameplate Standard Version 

ABS ® Clo 
PUMPS 

nard Road 
Ltd. 

Wexford, Ireland 

e $ C E $ 
Typ 

Nr. 

UN VI IN Al Hz 

FìH kW P2N kW n miri' 

ON mj'h HN m 4lmp. 

Or= mbh H. m ON 

EDI Insul. CI.F r 44 I IP68 IZ-Nr I4E1) 

Fig. 2 Nameplate Ex Version 

ABS PUMPS Ltd. 
Road 
Ireland 

AS Clonard 
Wexford. 

Typ 

Nr. 

UN V J'ii, AIbLR 

Om kWI P w kW I n miri' bN 

D.= m3'hlHmax ml Instil CIS I EEx d IIB 14 
BASEEFA Cert No. I Hz 

®Connection information for the 

thee nstallatim 
controller 

stñátions 

Anschluühinweise für die Temper- 

Bet Betriebsanleitung íleeitung 
der 

beats 
Montage-u. 

. 

Do not open when on explosive 
®gas athnosphere is present. 

Nicht in explosiver 
Atmosphdre öffnen. 

" 
C 

eL 
IP68 

Fig.3 Nameplate FM Version 

ABS MVIE ' 1 o oI SW V H 
NERIDEN [7.06450 
TEL. (203)23e -2700 

F 

APPROVED 

ED 
EXPLOSION PROOF 
CLJ.DIV.t.GR.C.D 

SUBMERSIBLE WASTEWATER PUMP MOTOR 

MODEL: S/N 

VOLTS: HP: F.L.AMPS: 

Hzi PHASE RPM: 1 INS.CL.F NEMA CODE 

AMB.TEMP. 40 °C OPER.TEMP. T3C MAX a : FT 

PUMP MODEL: I IMPELLER DIA: MM 

GPM 
MAX: 

HEAD 
MAX: 

DSGN: DSGN: i NOTE:00 NOT REMOVE COVER WHILE CIRCUIT IS ALIVE 
rim 

Legend 
Typ Pump type 
Nr. Item No. /Serial No. 
UN Rated Voltage V 
IN Rated Current A 

Frequency Hz 
P,N Rated Input Power kW 
P2N Rated Output Power kW 
n Speed min"' 
QN Rated discharge m3 /h 
HN Rated Head m 
LR0 Impeller diameter mm 
Qmax Max. Flow m3 /h 

Hmax Max. Head m 
DN Discharge diameter mm 

Water pressure tight 
IP 68 Protection type 
Z -Nr Test No. of the 

Institute of Building 
Technology, Berlin. 

Legend 
Model Pump type 

S/N Serial No. 
Nr. Item No. 
Volts Rated Voltage 
F.L.Amps Full Load Amps 
Hz Frequency 
Phase Three /single phase 
RPM Speed miñ' 

Impeller diameter mm 
Max. Max submersible depth FT 
GP,Mmax Rated Discharge GPM 
DSGN Discharge at duty point GPM 
Headmax Max. Head FT 
DSGN Head at duty point FT 
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COST -EFFECTIVE PUMPING 

RW 200-280 

2. Safety 
(extracted from VDMA- Standard 
Sheet 24292) 

These operating instructions contain 
basic information on the erection, 
operating and maintenance and 
should be followed carefully. For this 
reason it is essential that these 
instructions are carefully read before 
erection or commissioning by both 
the installation crew as well as those 
responsible for operation or 
maintenance. The operating 
instructions should always be readily 
available at the location of the unit. 

In addition to following the safety 
regulations of a general nature listed 
under these main headings, it is 
also essential that the special safety 
instructions given under other 
headings be observed. 

2.1 Identification of Hints in the 
Operating obstructions 

Safety instructions given 
in this Operating 
Manual, the non- 
observance of which 
could cause danger to 
life have been 
specifically high -lighted 
with the general danger 
symbol, safety signs in 

accordance with DIN 
4844 -W 9. 

The presence of a 
dangerous voltage is 
identified with the safety 
symbol in accordance 
with DIN 4844 -W 8. 

ATTENTION Applies to safety 
instructions, the 
non -observance of 
which could 
damage the unit or 
affect its 
functioning. 

Symbols directly on the unit itself, 
e.g. - direction of rotation arrow 

- nameplate 

must be carefully observed and 
must be maintained in a legible 
condition. 
2.2 Qualifications of Personnel 

The personnel for maintenance, 

inspection and erection must 
possess the required qualifications 
for the work. 
2.3 Dangers which could arise 

due to non -observance of 
the safety instructions 

The non -observance of the safety 
instructions can lead to both danger 
to personnel and also to possible 
harm to the environment or the unit 
itself. Non -observance of the safety 
instructions can invalidate the rights 
of the user to any compensation or 
regress. 

In detail, non -observance can for 
example result in the following 
dangers: 

Failure of important functions 
of the unit/installation 

Danger to personnel by 
electrical, mechanical or 
chemical influences 

Danger to the environment by 
leakage of dangerous 
substances. 

2.4 Carrying out work in a 

safety conscious manner 

The safety instructions listed in this 
Operating Manual, the existing 
National Regulations for Safety, as 
well as any internal operating or 
safety regulations which apply in the 
user's own premises must be 
observed. 
2.5 Safety Regulations for the 

Owner /Operator 

All dangers due to electricity must 
be avoided (for details consult the 
Regulations of your local Electricity 
Supply Company). 
2.6 Safety Regulations for 

maintenance, inspection 
and installation work 

The user of the unit should ensure 
that all maintenance, inspection or 
installation work is carried out by 
authorised and qualified skilled 
personnel. The user must also make 
certain that they have carefully 
studied the operating instructions. 

In principle all work on the unit 
should only be carried out while it is 

stationary. 

Pumps or units, used for pumping of 
fluids which could be injurious to 
health must be decontaminated. 

After completion of the work all 
safety and protective devices must 
be refitted and a check should be 
made that they are fully functional. 

Before starting up again, the points 
listed under the section 
Commissioning should be complied 
with. 

2.7 Unilateral modification and 
spare parts manufacturing 

Modifications or changes to the unit/ 
installation should only be carried 
out after consultations with the 
manufacturer. Original spare parts 
and accessories authorised by the 
manufacturer are essential for 
compliance with safety 
requirements. The use of other parts 
can invalidate any claims for 
warranty or compensation. 

2.8 Unproved usage 

The operating safety of the unit is 

only guaranteed provided that the 
unit is used in accordance with the 
conditions listed in Section 1. The 
limit values given in the data sheet 
should under no circumstances be 
exceeded. 

These installation and operation 
instructions do not supersede or 
exclude the following of generally 
valid regulations and standards. 

VDMA = Verband Deutscher Maschinen - 
und Anlagenbau e.V 
(German Machinery Manufacturers 
Association) 
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COST -EFFECTIVE PUMPING 

RW 200 -280 

3. Transport 

During transport ,the mixer should not be dropped or thrown. 

The mixer should never be raised or lowered by the Power cable. 

The RW 200 -280 is fitted with a lifting bracket to which a chain can be connected by 
means of a shackle for transport purposes. 

Any hoist used must be adequately dimensioned for the weight 
of the mixer. 

All relevant safety regulators as well as general good technical practice must be complied 
with. 

4. Product description 

The water -tight fully flood -proof motor and the hydraulic section form a compact unit 
construction. 

The motor shaft of all RW 200 -280 mixers is supported by means of lubricated- for -life ball 
bearings. 

The shaft sealing on the medium side of all mixers is carried out by a high quality 
mechanical seal. 

The motors have been designed, depending on type, for single -phase and three -phase, 4 
-pole operation. The protection type is IP 68, the stator winding is Class F insulation 
(155 °C). 
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COST -EFFECTIVE PUMPING 

RW 200-280 

5. Mounting and Installation 

NOTE We recommend that original ABS installation accessories be used for 
mounting and installation of the mixer. 

Particular attention must be paid to the safety regulations covering work in 

closed areas in sewage plants as well as good general technical practices. 

5.1 Installation example, concrete sump 

Pump 2 
"On" 

Pump 1 

"On" 
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RW 200 -280 

5.2 Electrical Connection 

Before starting operation, a qualified person should inspect the system to 
ensure that one of the required electrical protective measures has been 
provided. Earthing, Neutral line, earth leakage circuit breakers, etc., must 
comply with the regulations of the local power supply authority and their function 
should be checked by a qualified person. We recommend the use of a sensitive 
earth leakage circuit breaker (in accordance with VDE 0700, part 41 "safety of 
electrical appliances for domestic and other uses," issue June '91). 

ATTENTION Cross -section and voltage drop of the power supply cable must comply 
with VDE, and other local power supply regulations. The voltage specified 
on the mixer nameplate must be the same as the supply voltage. 

The system must be protected by a fuse of adequate rating (in accordance with the rated 
power of the mixer). 

Potential bonding must be carried out in a pump station / tank in accordance with VDE 
0190 (regulations for the installation of pipelines, protective devices in electrical plants). 

In the case of mixers where a control panel is not supplied as standard the following 
applies: 

The power supply and mixer cable must be connected to the terminals of the 
control panel in accordance with the designations provided by a qualified person 
in compliance with local regulations. 

An overload switch must be fitted. 

ATTENTION For use in the open air, the following VDE regulations apply: 

Submersible pumps / mixers used outdoors must be fitted with a power 
cable of at least 10m length. Other regulations may apply in different 
countries. 

Please consult your electrician. 
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Wiring Diagrams 

Three Phase 

RW S13/4 D, S25/4 D, S16/4 D, S28/4 D 

r 
U1 V1 W1 F1 FO Di PE - 

q 

1 2 3 J J 6lgr/yel 

Single Phase 

RW S18/4 W 

r 1 

R S C F1 FO Di PE v 
o o o 

Y 

6 r/yel 

NOTE: 
U1,V1,W1 = Live S = Start 
PE = Earth F1 /FO = Thermal Sensor 
gr /yel = Green /yellow R = Run 
Di = Seal Monitor C = Neutral (common) 

ATTENTION Explosion -proof mixers may only be used in explosive zones with the 
thermal sensors fitted. (Leads: FO, F1) 
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RW 200 -280 

5.2.1 Checking direction of rotation 

At the initial start-up and after each fresh change of location, the direction of rotation must 
be checked. 

The direction of rotation of the mixer is checked before final installation by raising it on a 
suitable hoist and allowing it to run for a short period. The direction of rotation (rotor 
rotation) is correct if: 

1. The propeller when viewed from the rear over the motorhousing must rotate in a 
clockwise manner. 

2. The propeller rotates in the direction of the rotation arrow located on the 
motorhousing. 

When checking the direction of rotation, the mixer should be secured in such a 
manner that no danger to personnel is caused by the rotating propeller. 
Do not place your hand or any body part near the propeller. 

If a number of mixers are connected to a single control panel, then each unit must be 
individually checked. 

5.2.2. Changing direction of rotation 

Changing the direction of rotation in the case of mixers not fitted with CEE round 
plug with phase change -over facility, should only be carried out by a qualified 
person. 

If the direction of rotation is incorrect, then this is altered by changing over two phases of 
the power supply cable in the control panel. 

9 
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COST -EFFECTIVE PUMPING 

RW 200-280 

6. Commissioning 

During commissioning the mixer should be checked and a functional test carried out. 

Particular attention should be paid to the following: 

Has the electrical connection been carried out in accordance with regulations? 

Is the motor protection switch correctly set? 

Has the motor connection cable been laid in such a manner that it cannot be caught up 
in the propeller? 

Is the direction of rotation correct? 

Is there adequate water coverage over the propeller? 

6.1 Types of operating 

Mixers may only be operated fully submerged. 

ATTENTION The mixer must be fully submerged in the medium. During operation 
no air must be drawn in by the propeller. A quiet flowing action in the 
medium must occur. The mixer must not vibrate excessively. 

Uneven liquid flow and vibrations may be caused by over active mixing in small tanks. 

Changing position or direction of the mixer may assist. 

10 
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7. MAINTENANCE 

Before commencing any maintenance work, the mixer should be completely 
disconnected from the mains and care should be taken that it can not be 
inadvertently switched back on. 

When carrying out any repair or maintenance work, the safety regulations covering 
work in enclosed areas of sewage installations as well as good general technical 
practices should be followed 

NOTE: The maintenance hints given here have not been designed for "do -it- yourself' 
repairs, as special technical knowledge is required to repair these pumps. 

A maintenance contract with our works service department will guarantee you the best 
technical service under all circumstances. 

7.1 General maintenance hints 

ABS mixers are reliable quality products, each being subjected to careful final inspection. 
Lubricated- for -life ball- bearings in combination with our monitoring devices ensure optimum 
pump reliability provided that the mixer has been connected and operated in accordance with 
the operating instructions. 

Should, nevertheless, a malfunction occur, do not improvise but ask your ABS customer 
service for assistance. 

This applies particularly if the overload relay in the control panel continually trips, if the 
DI- sealed monitor or thermal sensor is activated. 

Regular inspection and care is recommended to ensure a long service life. 

The ABS service organisation would be pleased to advise you on any applications you 
may have and to assist you in solving your pumping problems. 

NOTE: The ABS warranty conditions are only valid provided that any repair work has 
been carried out in ABS approved workshop and where original ABS spare 
parts have been used. 

11 
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7.2 Oil filling and Oil changing 

Waste oil must be disposed of in the proper manner. 

7.3 Filling Oil into the Oil Chamber 

The mixers have been filled at the works with oil. These oils are not injurious to the 
environment. An oil change is only necessary if a fault occurs. 

When carrying out repairs only original spare parts, supplied by the manufacturer, should be 
used. 

7.4 Cleaning 

In order to clean the propeller blades of fibrous material it is permissible to run the mixer in 

the opposite direction (incorrect direction) for a short period. 

ATTENTION Make certain the propeller has completely stopped rotating before 
approaching the mixer. 

Changing the direction of rotation on control panels not fitted with a direction 
of rotation change -over switch may only be carried out by a qualified person, 
and for this reason this procedure is not authorised as a method of cleaning 
the propeller. 

If the mixer is to be taken out of commission then it should be cleaned by hosing it down 
with clear water. If the unit is to remain out of service for a prolonged period then it should 
be stored in a dry and frost -proof location. 

If the unit is to be reinstalled after a prolonged period out of use then proceed as per 
Section 6. 
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COST -EFFECTIVE PUMPING 

We reserve the right to make alterations in the furtherance of technical development. 

Installation, Maintenance and Service by 

COST -EFFECTIVE PUMPING 

ABS Pumps Ltd. . Clonard Road . Wexford , Ireland . Telephone ( 053) 63200 . Fax (053) 42335 
www.abspumps.com 
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