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Vacuum Sewer Operations and Mdimenonce Manual
40 ~ TEST DATA SHEET

LYTTON INDUSTRIAL ESTATE - STAGE 2 : VACUUM SEWERAGE SYSTEM

VACUU‘M PUMPS FLOW CAPACITY TESTS

: _ " TIME TO ACHIEVE VACUUM (secs)
PRESSURE RANGE .
' PUMP 1 . PUMP 2
“0'TO -70 kPa
-40 TO -70 kPa
Distance from Wat‘er level to top of cylindrical part of vessel = mm

SEWER PUMPS FLOW CAPACITY TESTS

i ( ’ : :
: PUMP 1 PUMP 2
Vécuum at Start of Test (kPa) ER 5_8 ' : 5—3
“Height of Water at Start (mm) | /§4C e
“ . d.a . . ) o

Height of Water at Stop (mm) 7 760
“Time of Pump Operation (secs) '(?/5?(; ' | 3454 s
‘Vacyum at End of Test (kPa) fg C $3

Flo Rure ' .t )7 e 7.3 e e

VACUUM LEAK TESTS

" VACUUM PRESSURE (kPa)

. START FINISH
Time: 24};’n~ Time: §"osn
_.‘IC;JIle'étion Vessel | " g7 | e,
Yac:LJUm Me;in 1 | A' | . ((_) . fg‘ (
.Va;:.dum Main 2 _ | 5—? ] _{—o/
il

é//{/ 29 /7/74 _J/v(—cé,éf Sezecr “""/L—ﬂ
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. ' Vacuum Sewe( Operations and Moir)’renonce Manual
W : - TEST DATA SHEET

LYTTON INDUSTRIAL ESTATE - STAGE 2 : VACUUM SEWERAGE SYSTEM

VACUUM PUMPS FLOW CAPACITY TESTS

. . - TIME TO ACHIEVE VACUUM (secs)
Vo PRESSURE RANGE ' -

. : PUMP 1 . "PUMP 2

1 48 secs 1 25 secs

0TO -70 kPa 46 secs 1 25 secs

1 44 secs -1 .24 secs

-40T0 -70 IfPa 46 secs 1 23 secs
Distance from water level to top of cylindrical part of vessel = 1270 mm

SEWER PUMPS ‘FLOW 'CAPACITY TESTS

PUMP 1 PUMP 2

Vacuum at Start of Test (kPa)

Height of Water at Start (mm)

Height of Water at Stop (mm)

Time of Pump Operation (secs)

Vacuum at End of Test (kPa)

VACUUM LEAK TESTS

VACUUM PRESSURE (kPa)

START - FINISH

Time: o Time:

Collection Vessel

Vacuum Main 1

Vacuum Main 2

7 ZZ@M S e/
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b4 o | TESTING CHECKLIST

| ' ~ LYTTON INDUSTRIAL ESTATE - STAGE 2: VACUUM SEWERAGE SYSTEM

} CONTROL PANEL & PUMP QPERATION CHECKLIST .
‘ ' PASS FAIL A PASS FAIL
‘ MANUAL STOP/START CHECK . LOCAL ISOLATION SWITCH CHECK
Sewer Pump 1 . v Sewe.r Pump 1 o
Sewer Pur;p 2 v’ Sewer Pump 2 B v’
Vacuum Pump 1 v ‘Vacuum Pump 1 . /‘
Vacuﬁm Pump 2 ) v Vacuum 'Purr;p 2 v’
AUTOMATIC PUMP START/STOP CHECK - ' AUTOMATIC ALTERNAﬁON CHEéK :
Sewér Pumps A v Sewer Pump$S _ v
' | ) - Vacuum Pumps L’ Vacuum Pumps :/
.’UMP AVAILABLE LIGHT CHECK PUMP FiUN LIGHT CHECK
Sewer Pump 1 . v Sewer Pump 1 C 7
Sewer Pump 2 : Ve Sewer Pump 2 v’
Vacuum Pump' 1 » v Vacuum Pump 1 e
Vacuum Pump 2 ' ’ ] v Vacuum Pump 2 s/
TEST EMERGENCY SHUT-OFF SWITCH v’
i i 2ND SEWERAGE PUMP START .
TANK INDICATOR LIGHT CHECK ON HIGH WATER LEVEL
Low Vacuum ' ' v AUTOMATIC VACUUM CUT-0UT o
High Water Level Y ON HIGH WATER LEVEL ‘
VACUUM VALVE OPERATION CHECKS
/| ' —
PA\SS FAIL PASS FAIL
Valve Pit 1 v Valve Pit 10 v
Velve Pit2 B Valve Pit 11 o
Velve Pit 3 | . Valveé Pit 12 o’
Valve Pit 4 ' v V_alve Pit._13 v
Valve Pit 5 o Valve Pit 14 e
Velve Pit 6 _ v’ Valve Pit 16 v
Valve Pit 7 : o e’ Valve Pit 16 v
Valve Pit 8 - v Valve Pit 17 v
Valve Pit 9 e
-~
2 -
Akl 28y
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CONTRACTORS

Roger Brameld Consulting Pty Limited.
116 Ipswich Road,

Wooloongabba, Queensland, 4102.
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- CONTRACTORS

Cont..

VACUUM PUMPS: _ Siemens Ltd Australia.

= . 383 Pacific Highway,
Artarmon, N.S.W. 2064. _
Telephone No. (02) 436-8700
Facsimile No. (02) 546-8701

SEWAGE DISCHARGE PUMPS Envirotech Australia Pty Limited.
- Gindurra Road,
. Somersby, N.S.W. 2250.
Telephone No. = (043) 402-388
Facsimile No. (043) 401-080

. Q-Pulse Id TMS611 Acfive 29/01/2014 ' Page 7 of 187



Vacuum Sewer Operations an d Maintenance Manua

SECTION 1

LYTTON INDUSTRIAL SUBDIVISION VACUUM SEWERAGE

SCHEME
1.1 DESCRIPTION
1.2 RETICULATION
1.3 PUMPING STATION
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[ . .
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LYTTON INDUSTRIAL SUBDIVISION - STAGE 2 VACUUM SEWERAGE SYSTEM OPERATION & MAINTENANCE MANUAL

1. ~ LYTTON INDUSTRIAL SUBDIVISION - STAGE 2
SEWAGE TRANSPORT SYSTEM '

1.1 DESCRIPTION

Lytton Industrial Subdivision — Stage 2 Sewage Transport System has been
generally designed and constructed using technology and equipment provided
by AIRVAC-RSM Pty Limited under a licence arrangement from AIRVAC,
Rochester, Indiana, U.S.A. AIRVAC-RSM Pty Limited is the major supplier of
vacuum sewerage systems in Australia and internationally.

The Vacuum Sewer System used and as shown in copyright drawings
submitted during the course of the contract is covered by AUSTRALIAN
PATENT No. 522719. '

1.2 RETICULATION SYSTEM

The system consists of a network of pipes radiating from the Pumping Station.
The pipes are sized in accordance with AIRVAC developed flow resistance
data which allows us to calculate the optimum pipe sizes for a given flow.
Future extensions and modifications to the system should be referred to
AIRVAC-RSM Pty Limited.

Figure 9123-1.and the drawing lists shows the reticulation system.

~  The grading of the system conforms to level grade transport, upgradé transport
and downgrade transport as shown in Figure 1-2. :

1.3 PUMPING STATION

( p

The heart of the vacuum system is the vacuum collection station which is

' I shown in figure 9123-2 Sewage enters the collection tank from both vacuum
| ‘ mains. The level rises and the duty sewage pump is switched on by a signal

A from the level probe. The sewage is pumped via the @150 NB rising manhole
} l . 4/5 located in Block 507 Pritchard Street adjacent to the rear boundary

| intersection of 494/495 Lytton Road. Duty and standby sewage pumps are

I provided.

‘ The vacuum within the system is maintained within the operating range by
: l vacuum switches. Duty and standby vacuum pumps are provided.

The control philosophy for the pumps is:-
| l Selector switch auto/manual.

Section 1
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VACUUM MAIN o
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'UPGRADE TRANSPORT
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0.2% SLOPE . T ——
T — VACUUM MAIN

DROP BETWEEN LIFTS = 80% PIPE DIA. FLOW
OR 0.2% FALL WHICHEVER IS GREATER

LEVEL GRADE TRANSPORT

LAY SEWER TO A FALL
OF NOT LESS THAN
0.2%. DO NOT ALLOW
POCKETS TO FORM.

FLOW

DOWN'_G RADE TRANSPORT

VACUUM SEWER PROFILES

[ 4IRVAC -RSM PTY LIMITED |

Suite 11,
283 Penshurst Street, Telephone: (02) 417 8133

Willoughby, N.S.W. 2068 Facsimilie: (02) 417 81C2
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LYTTON INDUSTRIAL SUBDIVISION - STAGE 2 VACUUM SEWERAGE SYSTEM OPERATION & MAINTENANCE MANUAL

. Auto mode.

Both duty pumps (vacuum and sewage) are automatically selected and toggled -
after each start. If the duty pump is unavailable the remaining unit automatically
becomes the duty-pump. If the high/high sewage level is reached the vacuum
pump will stop and an interlock will prevent it restarting until the waste level
drops below the high level switch setting.

Manual mode.

Start/stop push buttons are provided to control each pump. The duty vacuum
pump will shut down and an interlock will prevent restarting with high/high level
switch activated. Alarms, telemetry and auto dialler are detailed in the control
panel description - Section 6.

The pumping station consists of:—

- o Vacuum Collection Tank

*» Vacuum Pumps. Comprehensive details of the vacuum pumps are'
- contained in Section'4 — SIEMENS Vacuum Pumps

* Sewage Discharge Pumps. Details of the seWage discharge pumps are
contained in Section 5 — Hidrostal Sewage Pumps.

* Control Panel.

« Isolation Valve for the incoming vacuum line and the suction and discharge
of sewage pumps.

* Check Valve

* Lifting Equipment | - ‘

Section 1
Q-Pulse Id TMS611 Active 29/01/2014 : Page 13 of 187
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SECTION 2

CONTROL PANEL
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AIRVAC VACUUM VALVES

' DESCRIPTION

The AIRVAC vacuum sewer system has been in use under varied
circumstances since 1970 during which time it has proven its ability in such
applications as housing developments schools, small towns and industrial
plant.

The AIRVAC system relies on the use of vacuum for the transportation of
sewage. Under most conditions, the vacuum pumps will maintain the collection
tank and mains system at a negative pressure range of ~50 to -70 kPa.
Because of its pressure characteristics, the vacuum main may be approached
in the same manner as the usual positive pressure force main. For example,
installations may be made relatively independent of grade. The piping material
used is HDPE Class 6 and the pipe diameters are (90 and160 mm). The
AIRVAC valve separates the collection system, which is under constant
vacuum from the house plumbing at atmospheric pressure. This valve is a
pneumatically operated device and is designed so that it will not open unless
there is a vacuum of approximately '

-17 kPa in the main and a pre—determined depth of sewage in the holdlng tank
located beneath the valve.

When there is sufficient sewage in the tank and adequate vacuum in the main,
the AIRVAC valve opens and the sewage is admitted to the main. This sewage
flows through the vacuum main due to the pressure differential of atmosphere
behind it and one half atmosphere on the downstream side. At -60 kPa
vacuum the total lift available is approximately 6 meters of water column. Part
of this lift must be used to overcome pipe friction and fitting losses. Another part
must be allowed for the operation of the AIRVAC valve and the remainder may
be used for vacuum lift. One and a half meter of water column is reserved to
operate the AIRVAC valve thus four and a half metres is available for line
losses and lift. '

Sewage from the vacuum mains is collected at the collection station in a steel
tank maintained under vacuum by two vacuum pumps. From the collection tank
the sewage is pumped via a @150mm rising main to manhole 4/5 located in
Block 507 Pritchard Street adjacent to the rear boundary intersection of
494/495 Lytton Road.

PRINCIPLES OF OPERATION

The AIRVAC 75mm valve is manufactured in ABS and is designed to operate
when submerged in water. When correctly installed the AIRVAC valve is
capable of handling flows of 2.5 L/s. :

Section 3
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As a safety precaution to prevent 'waterlogging' or ‘bog down' of the pipework
system, the control circuits have been designed not to operate the AIRVAC
valve unless 125 mm mercury vacuum is available in the vacuum main.

The principle components of the AIRVAC valves are the valve body,
controller/sensor unit and surge tank. The valve is shown on Figure 2-1 75mm
AIRVAC valve: The function of the various components are as follows:

3.3 CONTROLLER/SENSOR U_NIT

The controller/sensor unit first senses the level of the sewage present in the
holding tank. When the sewage level reaches a preset height, the sensor
portion of the controller opens a two-way valve. This activates the second
portion of the controller, the three-way valve.

' “When activated this valve takes a vacuum supply from the sewer and providing
I not less than 125mm Hg. vacuum is available, applies it to the upper piston
| operator. Evacuation of this operator pulls up the piston and opens the AIRVAC -
| valve. As the valve opens the sewage is evacuated from the holding tank which
| l : relieves the sensor pressure. The timing circuit of the controller commences the
, timing to a preset valve cycle. When the cycle time has expired the three-way
l valve switches over to connect atmospheric pressure. to the operator. The valve
spring then starts the piston moving toward the closed position. At around half
stroke, the vacuum of the sewer takes over and pulls the valve firmly closed.
I The valve and controller are now in the standby position.

However, in some circumstances, a whole system or just a small portion of a
system, is designed to operate at higher air/liquid ratios. The ability to field
adjust the air/liquid ratio is a major attraction of the AIRVAC controller/sensor.

3.4 - VALVE CYCLE COUNTER

An AIRVAC valve operation cycle counter is available for fitting to the standard
valve to permit the sewer owner to monitor the quantity of effluent passing
though a particular valve. This counter is normally fitted to a valve for a short
period only to monitor the number of cycles any one valve is achieving. It is not
usually a permanent installation and hence only one or two such counters are
normally required for a large system.
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3.5 SURGE TANK

The surge tank (Figure 2-1) is fitted to the vacuum side of the AIRVAC 75mm

valve. The controller vacuum supply is drawn through the surge tank. Fitted to
the surge tank is a nylon check valve fitted with an umbrelia and duckbill rubber

check. The purpose of these checks and surge tanks is to absorb the small
volume of high pressure water surge that occurs in the controller vacuum tube

when the AIRVAC 75mm valve is on its air cycle.

‘3.6 FIELD ADJUSTMENT OF THE AIRVAC VALVE

3.6.1 Controller Timing

The AIRVAC vacuum main system is designed to operate at a nominal air to
_liquid ratio of approximately 6:1. The procedures given below are for that ratio.
If different air to liquid ratios are required or any portion of the system a
separate detailed instruction regarding timing the valve will be given by
AIRVAC at the time of system start-up. Figures 2-2 Valve Timing give
minimum recommended valve timing requtred for different vacuum levels.

3.6.2 Equipment Requ|red

Small screwdriver (3mm wide blade), stop—watch and a vacuum gauge.

3.6.3 Procedure

Remove the side check valve hose and fit the vacuum gauge as shown in
Figure 2-3. Check that the sewer vacuum is in excess of 125mm mercury. Run
water or sewage into the holding tank until the AIRVAC valve cycles. As the
valve cycles, time the sewage flow through the valve, i.e. start stop—watch

immediately the valve opens.

Watch the vacuum gauge carefully. When the AIRVAC valve cycle commences
the gauge will show a vacuum reading. As the valve stops admitting sewage

and starts on its air cycle the vacuum gauge will flicker to zero. This point is the
end of the sewage cycle. Stop the stop—watch. Usually the sewage time will be
2 to 3 seconds. Run more water into the holding tank and using the stop-watch

time a complete AIRVAC valve cycle.

" Section 3
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The complete AIRVAC valve cycle time should be double the sewage entry
time. For example, 2 seconds for sewage plus 2 seconds for air = 4 seconds
open time. If this is not so, re—adjust the controller timing as follows:

Remove the timer cover. The timer valve pin is now exposed. To INCREASE
valve timing, turn the centre screw a small amount clockwise or inward. To

DECREASE the valve timing turn the centre screw a small amount counter—
clockwise or outward. Continue to cycle the AIRVAC valve check and adjust

timing until satisfactory.

REMEMBER: If at any time a replacement or repaired controller is fitted to an
AIRVAC valve, check and adjust the time cycle.

Remove vacuum gauge and re-connect hose to side check valve. Refit timer
cover. ’

'NOTE; Once an operator has developed his skill, the stop-watch will not be
necessary Slmply count the seconds by saylng 1001, 1002, 1003, etc.

3.6.4 Sensor Setting

returned to AIRVAC for checking.

If there is real doubt about the performance of a cohtroller/sensor a spare unit
can be substituted and the operation level/timing compared. If this indicates a
faulty controller/sensor AIRVAC should be consulted and the unit may require

servicing.

3.7 - INSTALLATION AND COMMISSIONING

3.7.1 / Vacuum Sewers

The vacuum sewage collection system drawings include profiles, branch
connections, location of division valves, crossovers (the connections from the
sewer main to the AIRVAC valve) installation of the AIRVAC valve and valve

pits.

Incorrect sewer installation and incorrect connections from the sewers to the
AIRVAC valves will result in system malfunction and increase operatlon and
maintenance costs.

Wye connections installed other than vertical to the main will cause flooding of
the connection or branch sewer.

A correctly installed AIRVAC system will require little maintenance.

Section 3
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- 3.7.2

Valve Pit

All seams in pit and pipe entrance holes must be tightly sealed to prevent
ingress of groundwater.

It is important that a sump be formed in the bottom of the buffer tank that has
approximately 40 L capacity at a 300mm liquid height. Larger capacities may
cause valve malfunction.

The 80mm suction elbow should be placed touching the base of sump and
firmly anchored with at Ieast two brackets to the side of the pit.

The 50mm sensor line should be 100 to 150mm from base of sump and firmly
anchored to the pit. .

Assemble 50mm sensor line using a section of 50mm pipe, chamfer both ends

" of pipe, installed 50mm AIRVAC sensor cap. See Figure 2-7. Sensor line must

Q-Pulse Id TMS611

be leak tested.

Cap the open end of pipe using no—hub clamp and plug made from a short
piece of pipe with a cap glued on. Connect a 9mm hose to the sensor cap,
apply air pressure, pinch off hose and connect to a 0-1500mm W.G.
magnehelic gauge. Test at 1000mm W.G. There should be zero leakage.

Gravity line stubs should have PVC caps glued in place outside the pit.

After pit lnstallatlon cap the 80mm PVC house serwce vacuum line to allow
testing of the complete sewer.

The valve pit shall be hydrostatically tested for infiltration or exfiltration at this
time. Method of testing depends upon ground conditions during testing. period.

Leakage must be repaired before proceeding.

P

Install the AIRVAC breather unit as shown on the enginéer's drawings. For the
standard outside breather, it is important that the breather line be laid with a
slight fall towards the AIRVAC valve and be leak tested. See Figure 2-8.

Fabricate a test pipe out of a short iength of 20mm PVG pibe one end fitted
with a screwed male adaptor the other a cap to which 9mm tube adaptor is
fitted.

Remove breather dome, Teflon tape the 20mm male fitting and fit the test pipe.
~ Teflon tape the 12mm male connection in the pit and cap.

Section 3
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Blow air by mouth or hand pump into 9mm tubing connected to test pipe, pinch
tube to contain air and fit to HIGH port of 0-1200mm W.G. magnehelic gauge,
release pinched tube and test at 1000mm W.G. for one minute. If pressure is -
constant, breather line is satisfactory. Should the gauge pressure drop more
than 25mm W.G. per minute, remake joints and retest.

Installation is now ready for vacuum testing. After successful vacuum testing
the final process is the installation of the AIRVAC valve.

3.7.3 AIRVAC Vacuum Valve '
Remove cover. |
Increase the cut out in the @8_0mm line to a total of 365mm.
After cet out is made trim and debur the cut ends with a file‘or sandpaper.

Slide no-hub soil clamp onto both ends of valve. Carefully roll the diaphragms
back atop themselves providing ample room to insert the AIRVAC valve.

Slide stainless steel clamps of No—-Hubs onto vacuum sewer and suction line.

against the vacuum sewer. Unroll diaphragm.

Align the opposite end of the valve with rolled diaphragm to the suctlon Ilne

|
i
|
i
|
|
|
|
l
Install the vacuum side of the AIRVAC valve so that the rolled diaphragm seats
~.-.Unroll diaphragm.

Check both No-Hubs for proper fit. Check that index in No-Hub diaphragms
are seated between pipe and valve, otherwise a leak will form when tightening
clamps. The AIRVAC valve must be positioned in a vertical position.

Slide stainless steel clamp portions of No-Hubs over the diaphragms with
securing bolts in vertical position and equally tighten clamps until snug. Be sure
smooth portion of band slides inside band. Using a "T" handle torque wrench,
torque both No—-Hub clamps.

Connect 9mm tube with clamps from sensor cap to controller sensor port.
Tighten the clamps on both of these connections. Sensor surge suppressor will
not be required.

Blow out breather line to remove any dirt or liquid. Cap and pressure test
breather as previously described.

Install breather "T" on breather line sealing with teflon tape. "T" must be néarly
vertical with 16mm connection turned up.
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Connect a piece of 9mm hose from lower connection on “T" to lower housing
centre port.

Connect 16mm tube with clamps from "T" to the controller air port. Tighten
clamps at both of these connections. '

If the AIRVAC valve installation is being made to an operating sewer system,
the controller timing should be set at this stage. The controller sensor setting
should be 100-150mm W.G. and is not adjustable. It should be checked
however to ensure proper operation.

3.7.4 Crossovers

A cross—over is defined as the connection from the AIRVAC valve to the
vacuum sewer main. It is important that crossovers are installed with the wye
connection at the main in the vertical position. The 80mm PVC cross-over
shall be laid with a fall of not less than 0.2% or 50mm, whichever is greater,
towards the vacuum main. The recommended method of connection of the
cross—over to the vertical wye fitting is through a long radius eibow.

3.8 | PREVENTATIVE MAINTENANCE

3.8.1 AIRVAC 75mm Valve

Maintenance products required:

The following products are required during valve disassembly and cleaning or
replacement of the component to which the product is applied.

For application to valve shafts to lubricate shaft seal and bearings:
Dow Corning #111 compound silicone Iubrica‘nt.
THIS SHOULD NEVER BE USED IN AN AIRVAC CONTROLLER as it will -

damage the controller shaft seals. This may also be applied to the screw plug
thread and o-ring for easier threading into the wye body.

For application to valve rolling diaphragms:

Dow Corning #200 silicone fluid, 350 centistoke viscosity.

The diaphragm must be fully cleaned by soap and water then dried. Apply a
thin coat of oil by hand to the entire surface of the diaphragm.

For assembly of check valve components or rubbing connections:

Leaklock thread sealant. Available in jars with brush applicator.
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This is a blue thread sealant which should be re—applied if unit was originally
assembled using this. It is a hard setting thread sealant which will seal leak
paths yet allow disassembly. The product may be dissolved with isopropyl
alcohol. .

For application AIRVAC controller shafts:

Dow Corning Molykote #FS-3451, No. 2 consistency
Fluorosilicone grease. Cat No. 47633-16.

Just a very small amount of this is required during controller overhaul so a tube
lasts a very long time. This grease may be used on valve shafts if the other
grease is not available. Refer to controller maintenance section for proper
application procedure.

4

Any other products required are Iocélly available such as teflon thread seal
tape. ’

3.8.1.1 Yearly Maintenance

No actual valve maintenance is required on a yearly basis. The valve
installation and its operation should be inspected once a year as a trouble-
shooting procedure. Check for dirt or water in controller, valve or tubes. Clear
above ground vent screens of spider webs etc. Screens may require
replacement. Cycle the valve preferably by running water and monitor the
operation. Check valve timing and adjust if necessary.

3.8A.1 2 75mm AIRVAC Valve Disassemblv and Rebuilding

Routine maintenance of the valve is normally handled by .an AIRVAC trained
‘operator. However in this system with only 6 or 7 valves we expect it will be
more expedient to substitute a valve known to be in good order and forward the
valve in question to us for service. The following instructions 3.8.1.2 through
3.8.2.1 however describe the maintenance procedures should you elect to
service the valves yourselves. For average flow values less than 1 L/s the valve
should be removed and inspected for wear every 10 years.

Section 3

t B ‘

Q-Pulse Id TMS611 Active 29/01/2014 Page 57 of 187




Vacuum Sewer Operations and Maintenance Manual
LYTTON INDUSTRIAL SUBDIVISION - STAGE 2 VACUUM SEWERAGE SYSTEM OPERATION & MAINTENANCE MANUAL

The valve should be replaced and returned to the workshop. Rebuilding
typically required 2 hour to perform and involves replacing the valve seat
(AVD-R-0) shaft seal (AVD-S-83) and bearing (AVD3-12B). Check valve
rubber components should also be replaced (UCV and AVB-11).

For average flow valves greater than 1 L/s the valve should be re-built every
four years or 500,000 cycles.

In the workshop wash the valve, remove all tubing, controller, surge tank and
side check valve. Apply vacuum to the upper housing to open the valve. Place
vinyl caps to the two 9mm hose connections on the lower housing. Disconnect
the vacuum from the upper housing. The valve will now remain open. Unscrew
complete operator from wye body. Remove vinyl caps from lower housing.

NOTE: If the valve is unscrewed with the piston in the closed position, the
rolling diaphragm may become twisted causing the valve to malfunction when it
. is reassembled. ’

Inspect the wye fitting for hard water scale build—up. If scale is present soak
whole fitting in 15% muriatic acid solution for 10-15 minutes. Rinse thoroughly
with water. Check to see that all scale is removed. Repeat acid soaking if
necessary.

CAUTION: OBSERVE THE CORRECT SAFETY PRECAUTIONS WHEN
USING MURIATIC ACID. '

Remove the four nuts, bolts and lock-washers (Items 3, 4, 11& 34 of Figure 2-
9) and remove the upper housing. Remove the diaphragm cup and piston plate
(Items 6, 7 & 8). Pull the shaft and plunger out downward through the screw
plug (Item 16) and set aside.

If pistdn and seat need to be removed from the shaft the procedure is as follow:

Clamp shaft in PADDED vice jaws (wooden blocks work well for this). Loosen
locknut on seat and remove retaining washer, seat plunger, plunger guide and
washers (Items 19, 20, 21, 22 & 23). The shaft must never be clamped with a
metal wrench or vice that could nick shaft in the seal or bearing area.

Remove the three bearing screws, bearing and shaft seal (Items 13, 14 & 15)
from the screw plug. The lower housing may now be disassembled from the
screw plug by removing the six cap screws (ltem 17). This need not be
disassembled under normal maintenance. Remove the lower housing from
screw plug and remove the o-ring (Item 12) from groove in the screw plug.

f
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T

Clean the o-ring groove, o-ring and lower housing sealing face. Replace the
o-ring in the screw plug, realign with lower housing and replace six cap screws
(Item 17). Replace the lower housing on the screw plug to the lower housing
centre port (Figure 2-10). Replace and secure the six cap screws, lock—
washers and nuts (Item 3, 4 & 17).

Install a new shaft seal (printed side up) (Item 15) and new bearing (ltem 14).
Secure the three screws (item 13).

Coat valve shaft with silicone grease compound (Dow Corning #111) then -
install shaft with plunger and seat through seal and bearing. Screw on piston
place to stop (Item 8). Clean and inspect valve diaphragm #DC-200 apply light
coat of silicone oil then place on shaft. Replace piston cup washer and locknut
(Item 6, 19 & 24). Tighten locknut until secure. It may be necessary to use two
wooden blocks a C-clamp and vice to hold shaft between. plunger and screw
plug to enable tightening of locknut.

Replace the o-ring (ltem-12) on the screw plug and tighten screw plug into
clean wye body. Dow Corning #111 grease may be applied to o-ring and
threads to ease assembly. '

Turn the piston cup such that the "X" in the cup is diagonally at 45° and not
vertical and horizontal. The dip tube in the upper housing protrudes into the cup
vertically below the locknut. Thus any leg of the "X" must not be in that position.
if the "X" is aligned incorrectly and the valve is assembled and cycled the dip
tube will be broken. This may be repaired by aligning the "X" correctly in the
piston cup. Using ABS cement glue the dip tube where broken and allow to dry.

Align the spring (Item 5) in the upper housing and place the upper housing in
place on the valve. Using spring clamps hold the upper housing to the lower
housing. Then install four bolts, washers, lock-washers and nuts.

Apply vacuum to the upper housing and cycle the valve to seat spring and
ensure correct operation.

Nexi test the lower housing and seal for ‘leaks as follows: Refer to Figure 2-11.
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Connect a 9 mm hose from the test-box valve testing barb to the lower housing
barb of the valve. Be sure the other barb of 75 mm valve lower housing is either
connected to the side check valve if present or capped. Connect vacuum to test
box and allow to rise to 250 mm Hg. Pinch off vacuum supply. The gauge must
drop less than 6 mm Hg. per minute. If the gauge drops apply vacuum to
operator and place caps on both the lower housing spigots. Remove vacuum
from operator and immerse in water and watch for bubbles. If no bubbles
emerge and it still leaks, then a leak is present from the upper housing to the
lower housing. Check for loose nut on shaft in the upper housing.

Unscrew the check valve from the surge tank and dismantle. Wash parts in

clean water. Reassemble check valve using new rubber parts. Repeat above

procedure for the lower housing drain check valve. Put teflon tape on both

check valves and install on surge tank and wye body. . :

Clean 6 mm nylon nipple on the surge tank Apply teflon tape and reﬁt to the
wye body. .

Fit a new or re-built controller to the valve using three hex screws. No silicone
sealant is necessary when installing the controller.

Connect the 9 mm hose from the side check valve to the lower housing
connection. Connect vacuum to the controller and cycle valve. Connect 9 mm
hose from surge tank to vacuum connection of controller.

Perform complete valve test (Figure 2-12). Connect hose from test-box to
— testing tee and connect to controller and valve ports. Connect vacuum and
~allow to rise to 250 mm Hg. then pinch off supply. Gauge should not drop over
- 6 mm Hg. per minute. If the leak continues, check for a leak in the Iower
housmg, controller, or a missing o-ring on the controller.

Return valve to mventory.'

3.8.2 AIRVAC 50 mm Valve (one only/pump station)
3.8.2.1 = Yearly Maintenance '

No actual valve maintenance is required on a yearly basis. The valve
installation and its operation should be inspected once a year as a trouble-
shooting procedure. Check for dirt or water in controller valve or tubes. Cycle
the valve preferably by running water and monitor the operation. Check valve
timing and adjust if necessary.

Section 3
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3.9

50 mm AIRVAC Valve Disassembly and Rebuilding

The valve should be removed and inspected for wear every 10 years.
Rebuilding typically required Y2 hour to perform and involves replacing the vaive
seat (AV2-10RS0) shaft seal (AVD S-83) and check valve rubber umbrellas
(AVRU-2).

In the workshop first cap the controller spigots and wash the valve. Next
remove the vacuum line controller four nuts bolts washers and lock-washers
(tem 2, 3, 4 & 12 Figure 2-9) the upper housing (Item 1) and lower housing
(Item 11). Remove the locking bolt and the washer securing the diaphragm and
cup to the shaft (Item 8, 9 & 10). Pull the shaft out downward through the lower

"housing (Item 17). To remove the seat remove the locking bolt first (Item 7).

To remove the shaft seal first remove four bolts, shaft seal retainer plate rubber
gasket and shaft seal (ltems 13, 14, 15 & 16).

All parts should be cleaned prior to re-assembly. Check the shaft for nicks
which could cause sticking or seal leakage. Use a fine sandpaper if necessary.
Clean any build-up in the bearing area of the lower housing and the umbrella
check valve holes. The rubber umbrella check valve and the shaft seal should
also be replaced at this time (item 13 & 22). A silicone grease lubricant (Dow
Corning #111) is available from AIRVAC and should be used on shaft when
reassembling. A dry teflon lubricant (Fluoroglide) was used on the rolling
diaphragm at the factory this may be replaced with a silicone oil coating by
washing the diaphragm thoroughly in laundry detergent then applylng a thin f|Im
of #DC-200 silicone oil by hand.

Re-assembly is in reverse order of disassembly. It may be necessary to rotate
the shaft to get proper seating of the valve seat. After re~assembly connect
vacuum and cycle the valve to check operation. Install an AIRVAC
controller/sensor unit on the valve. To perform the lower housing leak test and
complete valve leak test follow the steps outlined in the AIRVAC 75 mm valve
section (Figures 2-11 & 2- 12)

COLLECTION STATION

Specific preventative maintenance procedures for vacuum pumps and sewage
pumps is given elsewhere.

General maintenance items for the collection station are as follows:

Section 3
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3.9.1

3.10.

3.10.1 AIRVAC Controller installation

Q-Pulse Id TMS611 -

Monthly

Test all alarm systems including autodialler. Test cycle the AIRVAC sump
valve.

Check control‘panel lights
Check all motor couplings tighten set screws etc. if required.

MODEL 5 - AIRVAC CONTROLLER/SENSOR UNIT OPERATION &
MAINTENANCE

The AIRVAC controller/sensor unit is designed and manufactured by AIRVAC

“and has been in operation since December 1980. It has proven to be an

extremely reliable unit. We recommend in the event of problems with
controller/sensor that you substitute a unit known to be operating satisfactorily
and if this corrects the problem the faulty unit be sent to us for repair.

The AIRVAC 50 mm sensor cap should be installed and pressure tested. To
pressure test, cap opposite end of sensor line then connect a 9 mm tube to the
sensor cap and "T" in a 0-150 mm W.G. magnehelic gauge. Blow or pump air -
into the 9 mm tube and cap. The line should be tested at 1200 mm W.G. for
one minute. If the gauge pressure drops remake joint and retest. :

Connect the 9 mm tube from 50 mm sensor cap to sensor port on controller put
hose clamps on both ends of this hose. This tube must be clean and preferably
not have any traps. The 50 mm sensor cap should be lower than the controller.
When the 50 mm sensor cap is installed in an in-line installation the 9 mm tube
must not have any traps and be a minimum of 600 mm long.

Mount the breather tee to the valve pit wall slightly higher than the controller.
Connect a 9 mm tube from 9 mm connection on breather unit to the 9 mm
connection on the side of the valve. Connect a 16 mm tube with two clamps
-from the breather unit to the 16 mm connection on the end of the controller.
There must not be any kinks in this tube and it should not have any traps from
the breather to the controller.

Section 3
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To set the controller timing install a "T" and vacuum gauge in the tube going to
the side check valve (not possible for sump vented valves). Have a stop—watch
ready. Run water into the gravity line to operate the valve. When the valve
cycles the vacuum gauge will rise to line vacuum while liquid is going through
the valve (time this period). Then the gauge will drop to about 125 mm Hg. until
the valve closes while air is being taken..

The air time should be equal to the liquid time. First measure the time it took to
admit the liquid then adjust the needle valve under the cover on the controller
until the total valve open time is twice the time it took to admit the liquid.

A chart is enclosed which is approximate for most cases (Figure 2-2). Measure
the vacuum available then check the chart for the minimum timing required. In
cases where the valve has a lift in front of it the timing may have to be

_increased to increase the air to liquid ratio.

To check the sensor setting cycle the controlier disconnect the 9 mm tube from
the controller to the 50 mm sensor cap. Connect 9 ‘mm tubes to the test-box
sensor setting test (Figure 2-5). Slowly blow into the tube watching the
magnehelic gauge. When the controller cycles the sensor setting should be in
the range 100 - 150 mm W.G.

Another method of cycling the controller is to pinch the sensor hose then fold it |
towards the controller until the valve cycles.

3.10.2 ~ AIRVAC Controller/Sensor Unit in the Standby Position (FIGURE 2-

The sensor diaphragm has less than 100 mm W.G. of pressure (Port A).

The sensor seat is sealed by spring force and.vacuum, therefore no air is
flowing through the air passage into Chamber A.

The vacuum has been equalised in Chamber A & B by the needle valve and
orifice; each of which are connected to line vacuum through the open check
valve. Spring force holds the three-~way valve closed to vacuum.

AIRVAC valve Port C is open to the atmosphere Port D but no air is flowing.

Section 3
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3.10.3 AIRVAC Controller/Sensor Unit in the Switched Position (FIGURE 2-16)

The sensor pressure (Port A) increased closing the gap between the

diaphragm and the lever. When the pressure reaches 110mm water gauge the
diaphragm pushes the lever lifting the sensor seat. This allows atmospheric air
to enter Chamber A from the air passage through the sensor seat. A

The vacuum not being equalised across the three-way valve diaphragm
causes the diaphragm to be pulled to the right. This opens the vacuum
passage and closes the atmosphere Port D.

This allows vacuum (Port B) to pass through the vacuum passage in the shaft
to Port C opening the AIRVAC valve. - :

The sensor pressure immediately‘ drops closing off the sensor seat and air flow
through the air passage.

The check valve closes due to dropping line vacuum and Chamber A equalises
to Chamber B vacuum through the needle valve and 0.4 mm orifice.

When the vacuum is equalised in Chamber A & B the three-way valve -
diaphragm shifts back to the left closing the vacuum passage.

Port D is again open and air flows through to Port C which closes the AIRVAC
valve. It is now in the standby position.

: 3104 -Minor Parts
3.10.41 - Sensor Port A

Sensor Port A is positioned low to allow draining of condensation back through
the sensor line.

3.10.4.2 = Vacuum Port B

-

Vacuum Port B is also positioned low to allow moisture to be drawn out of the
Chamber. This is also the reason why the sensor seat is positioned as low as
possible. :

Section 3

Q-Pulse Id TMS611 : Active 29/01/2014 . " Page 70 of 187



91-Z 3HNDI

LINA HOSNIS/HITIOHLINOD
NOILISOd Q3IHOLIMS

29:8 21v (20) :apunsoey 8902 "M'S'N ‘Aqubnojiipa
€618 £1¥ (20) :auoydaja g ‘19a1g 151nysuad €92
"Ly aung

QELIAIT ALd WNSH - DEANIY

Vacuum Sewer Operations and Maintenance Manual

NOILO3NNOD 3IATIVA

Mod Yiv

G8-G

HNNIVA 3NI7 ONIdd0¥d—
JYNSSIYd YOSN3S—

C]
U]
3Y3IHISON LY— [#&]
B

WNNOYA 3NIT SNOIAZHd —

geg'cle’y 22 IN3LIVd 'S'N

— WNNOVA

T s | | it

JYIHISONLY

, < 7
el

u/.zwq,mx%_o HOSN3S

AATVA  NO3HD

— 3gnL di

NOILO3NNOD 3ovig NI 3AIVA 37033
(,910°0) 3914140 4

.

]

Page 71 of 187

Active 29/01/2014

Q-Pulse Id TMS611



Q-Pulse Id TMS611 Active 29/01/2014 ' Page 72 of 187

Vacuum Sewer Operations and Maintenance Manual

LYTTON INDUSTRIAL SUBDIVISION - STAGE 2 VACUUM SEWERAGE SYSTEM OPERATION & MAINTENANCE MANUAL

3.104.3 Duckbill

" The purpose of the duckbill in the sensor air passage is to cause an
instantaneous vacuum under the sensor diaphragm when the sensor seat is
lifted. Therefore allowing Chamber A to come to atmospheric pressure.

3.10.4.4 Dip Tube

The purpose of the dip tube is to rerhove moisture from Chamber A through the
needle valve and vacuum Port B.

3.10.4.5 QOrifice Chamber B

The purpose of the orifice on Chamber B is so that when vacuum is first
connected to a controller it is not caused to cycle and so that after a valve
cycles the rapidly rising vacuum will not cause a second cycle.

3.10.4.6 Sensor Surge Suppréssor

The purpose of the AIRVAC sensor surge suppressor is to prevent air flow into
the holding tank from settlng of‘f the sensor when the AIRVAC valve suddenly

closes.

3.10.4.7 Reverse Flow.Orifice A

The purpose of the reverse flow orifice in the sensor variable onﬂce duckbill is
-~ so that as the sensor pressure rises and pushes the sensor diaphragm the air

under the sensor diaphragm is allowed to be pushed back through the air

passage and the reverse flow orifice. "

3.10.4.8 - 'Umbrellia Check Valve

The purpose of the umbrella check valve is to isolate the controller from the
dropping line vacuum while the valve is open and give consistent valve timing.

-

3.11 AIRVAC CONTROLLER/SENSOR UNIT REPAIR

This section is provided by way of information.only.

For average cychng valve (under 250 cycles per day) the controller should be
" removed and inspected for wear every five years. The controller should be
replaced and returned to the workshop.

Rebuilding typically requires V2 hour to perform and involves replacing the shaft

seal (AC 22) greasing the shaft and cleaning all components. The vent
_connection filter (AC 48) should be replaced on exterior vented valves.

" Section 3
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3.11.1 Controller Repair

The first step is to clean the exterior of all dirt, etc. This may be done by
loosening the timer box capping the tubing connections then immersing the
controller in water and cleaning.

The controller should then be fully disassembled cleaned and dried. Use a

. damp rag to wipe off rubber parts such as check valve and sensor seat etc.

Also clean off sensor lever sealing surface controller shaft and check valve
sealing surface.

Disassemble needle valve and clean tip of needle if any black build'—up is
visible. The body may be cleaned by using a damp piece of paper towel on the
end of a wire being careful not to damage the seat.

Blow out needle valve body and all tubing. Also blow out all plastic parts and
connections before reassembling controller. Ce—

Blow air through air passage screen to remove any accumulated particles. If
necessary screen may be removed by threading a controller body bolt in then
pulling out the filter.

Check that 0.4 mm orifice in tubing connection to C.hamber B is clear.

The umbrella check valve must be installed fully with no dirt on check valve or
mating surface.

Reassemble sensor unit first and perform sensor seat leakage test before
finishing assembly. :

2 . Sensor Seat L eakage Test

Assemble Part #AC-2 sensor seat and sensor lever unit of controller and
connect as in the diagram (Figure 2-17). The Chamber A which you are testing
for leakage is-best sealed for testing by using a #ASP-1 surge suppressor
diaphragm. The clean diaphragm should be placed upon a smooth clean
surface. The Chamber A should be placed over the diaphragm with the gauge
and vacuum already connected. Depress the lever a couple of times then allow
the gauge to rise to match your vacuum supply.

Next pinch off the vacuum supply tube with needie nose pliers. Watch the
gauge while holding the vacuum supply pinched. If the gauge does not move at
all in a 10 second period tap the sensor lever to lower the vacuum.in the timing
volume to 125 mm Hg. Now with 125 mm Hg. in the timing volume and the
vacuum supply pinched watch the gauge again for any movementin a 10

Section 3
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second interval. If there is no leakage it is okay for use. If it does not pass either
test (the vacuum dropped) there is a leak in one of three places.

The sensor lever is not sealing on the rubber seat. In the very early models the
sensor unit is adjustable on the sensor seat. This must be aligned and tested
as above until it passes.

A loose or cracked tubing spigot.

The #ASP-1 surge suppressor diaphragm or testing surface is not sealing
properly. Clean the diaphragm and surfaces or try another diaphragm. Factory
experience indicates the #ASP-1 diaphragm seals very easily.

Whenever the sensor unit is removed from the #AC-2 controller part the above
test should be performed when reassembling to be sure of correct operation.

Next reassemble the three-way valve. Replace any shaft seals that look worn

.-('V' sealing lip is not sharp). Insert shaft through seal in Part #AC 4 then through
two seals in Part #AC 3 (Chamber B). Next apply a very thin film of
Fluorosilicone grease Dow Corning Part #FS-3451) to whole shaft visible
within Chamber B. Next place fingers on each end of shaft and oscillate w1th|n
seals to lubricate seals and shaft (Figure 2-18).

If grease is not applied as above unnecessary dirt build-up may result and
cause sticking of shaft and premature wear of seals.

Finish valve assembly and seals etc., into other parts. To finish assembly use a
controller assembly jig which is supplied with the AIRVAC controller test-box.
Stack the parts on it: Part #ACS first (breather connection) then valve assembly
etc. Three body bolts should then be installed and tightened 10cm Kg. before

- controller is removed from jig. Install remaining bolts connect tubes to timer box
and controller is ready for testing.

After controller passes all tests timer box must be rotated 2 turn to prevent
kinking of tubing when re-installed.

Section 3
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3.11.3 Water Effects

As water enters the breather line it first ehcounters the "T" where water will flow
down the line to the lower housing where it will be sucked out when the valve
cycles. Some liquid may run into the 16mm line to the controller (Figure 2-2).

The liquid will enter the atmosphere port and flow down the valve connection
into the valve bonnet where it will be sucked out when the valve cycles.

If the atmosphere port is filled when the controller cycles some liquid wili be
pulled through the air passage through the sensor and into Chamber A.

The'liquid will be taken out _by the dip tube in Chamber A through the needle |
valve. Liquid has a higher viscosity and therefore the controller will have a long

“cycle while removing the liquid. The liquid flows out of the needle valve through

the tubing and out the check valve. Some Ilquld will return by other tube and go
into Chamber B.

The ||qu|d in Chamber B will not do any harm The AIRVAC controller has adip

tube within Chamber B to remove any water. This works by removing the water
after the valve is pulied up the dip tube through the check valve and out the 9
mm vacuum supply tube.

If a PVC breather line is improperly laid with reverse fall a trap in the line could
collect water. When the valve cycles the controller would operate properly the
valve will open and the side check valve will also open.

The side check valve will be pulling air through the "T" and against the trapped
liquid. If there is over 75 mm of liquid in the trap then approximately 75 mm
‘W.G. of vacuum will be put on the controller and in turn on the sensor’
draphragm This vacuum will hold the controller open untll the liquid is removed
or the breather is disconnected.

The 16 mm breather tube must not be allowed to hang lower than the top of the
75 mm line. Otherwise too much liquid can collect in the pocket and cause a
continuous cycle as previously discussed.

In some installations the breather "T" may be lower than the controiler. This is
not the recommended installation but it will function, though it will not be able to
handle as much water if the breather line leaks. As water builds in the breather
"T" it can start to rise up the 9 mm lower housmg draln tube and the 16 mm
controller breather tube.

As the sensor pressure rises it pushes the sensor diaphragm and it will be

pushing air out the air passage and breather tube and against the water there.
The resistance of this water will cause the sensor setting to rise in proportion of
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the level of the water in the 16 mm tube. The controller will cycle and the water
will be removed by the lower housing drain and the controller. A small amount
may be splashed into the controller air passage where it will be removed upon -
the next cycle. '

3.11.4 Dirt Effects

The only way dirt may enter the controller is through the 16mm breather
connection with the atmospheric air or with water if present.

After entering the breather connection it must pass through the air passage
where the air passage screen filter will trap larger particles. Any continuing
particles flow to the sensor seat and through when the sensor is triggered.
From there they are pulled up the dip tube through the needle valve and check
valve then out the vacuum line. -

A large accumulation of dirt particles can cause clogging of the air passage
filter which will hold the controller open. To clean thread a controller body bolt
into filter and pull out then blow off. Re—install until flange hits step in hole.

If sufficient dirt particles build up on sensor seat or lever seat will leak causing
long time cycles or controlier not to close. Remove and clean with a damp rag
then re-install and'test. '

Over a period of time dirt may build up on the needie valve. This will lengthen
the set time cycle. If any water is pulled into the controller it is likely some dirt
particles will be in the water which may restrict the needle valve: To clean
remove needle valve and clean all surfaces of tip with a damp rag. Wind a
small piece of paper towel on a small wire (0.7 mm diameter approximately)
dampen and rotate in the needle valve body to clean the seat. Blow out with air
pressure and re-install needle valve.

A 16 mm vent connection filter and filter bushing (part #AC48, AC47) (see
Figure 2-19) are supplied with 'D' model valves (exterior breather). This is a
moulded filter that filters the air going to the controller circuitry only, not air flow
to the valve. Its purpose is to prevent dirt build—up on the sensor seat and in
the needle valve yet allow water flow if present. ‘
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AIRVAC CONTROLLER 1Gimm VENT CONNECTION FILTER TO BE USED ONLY ON
ABOVE GROUND BREATHER VALVES (NOT SUMP VENTED VALVES). COMES
‘STANDARD WITH ALL 'D' MODEL AIRVAC VALVES AND CONTROLLERS WHERE
‘D' MODEL VALVES ARE IN USE.

AR PASSAGE

FILTER BUSHING
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SEALS AGAINST N
"SHAFT SEAL
/ WHEN FULLY
INSTALLED.

POROUS POLYETHYLENE FILTER
ONLY FILTERS AIR FLOWING
TO AIR PASSAGE.

v \._/ . FILTER ALIGNMENT RIBS, NOT PRESENT
L}{ L/Jr] ' ON OLDER MODEL CONTROLLERS. IF NOT
¢ PRESENT, CENTER END OF FILTER SO IT

DOES NOT COVER AIR PASSAGE HOLE.

. AIRVAC CONTROLLER

PART /fAC43, 160mm VENT
1Gmim VENT CONNECTION

CONNECTION POLYETHYLENE FILTER BUSHlNG

PART IIACA7
|
|

FILTER
;\,"nj.,.‘ N =~ NN . ‘J
y) - 1 ‘
- : |
RN CO AT ) !

INSTALLATION: 1) PUSH FILTER BUSHING ONTO FILTER; 2) PUSH UNIT INTO CONTROLLER
CAUTION: REVERSING FILTER MAY

SPIGOT, TAP FILTER BUSHING FULLY INTO PLACE.
CAUSE DOUBLE CYCLING OF VALVE.

ARVAC - RSM PTY LIVITED |

Suilo 11,

Telephone: (02) 417 8133 i

283 Penshurst Street, - !
Willoughby, N.S.W. 2060 Facsimilic: (02) 417 8162 . FIGURE 2-19
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3.11.5 AIR\/AC Controller Testing

Following are the procedures for testing a controller including an explanation of
what is being tested.

After each explanatlon there is a separate dlagram for each test showing the
proper procedure and allowable leak rates.

A condensed testing procedure sheet is also |nc|uded which may be plnned up
on your test bench.

3.11.5.1 Component Testing

Remove the screws from the timer box to expose the tubing.
Connect the vacuum gauges to Chamber A & B (Figure 2-20)
Connect vacuum to the controller e -

Apply pressure to sensor port to trlgger controller. Always cover valve
connect|on while controller is cycling for proper readlngs

When the controller cycles Chamber A vacuum should drop to |
0 mm HG. immediately. Chamber B vacuum should remain at line vacuum.

3.11.5.2 Sensor Setting

Apply pressure to sensor port through test-box while watching magnehelic
gauge. Sensor setting should be between 100 mm and 150 mm water gauge. If
under 100 mm WG check sensor seat for leak (Test C). If over 150 mm WG
change diaphragm or sensor lever unit.

3.11 5.3 Sensor Variable Orifice Duckbill

If pressure is applied very slowly to the sensor port just before the controller:
cycles Chamber A vacuum may slowly begin to drop. At some point Chamber A
vacuum will suddenly go to 0 mm Hg. This gap where Chamber A vacuum
slowly begins to drop until it triggers should always be less than 75 mm Hg.
(Figures 2-21 & 2-22). This gap is controlled by the sensor variable orifice
duckbill. If it is larger the duckbill is not completely closing or is damaged.

Section 3
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TESTBOX SET TO
© CONTROLLER TESTS. -

————
: B s—
cCHANMOLN
TIGHTHESD TC3T3 = -
_DRCATHCR JLHIOR TEITS
VACUUM 0Nt VALVC CONTROLLLR
@ @ conTiROLLLR AIR
e TEITS PRESIUIC
TC3T aLLeEcrToOnN

7

APPLY PRESSURE
SLOWLY
MARKED TUBE CONNECTED
TO CHAMBER A.
I8 CHAMDER | CHAMDER |
D A
E 11
o 2] |
. VACUUM ——+ -

WATCH MAGNEHELIC GAUGE.
SENSOR SETTING MUST BE .
. BETWEEN 100mm AND 150mm W.G.

“IRVAC -~ RS PTY LINITED |

Suilo 11, .
283 Penshurst Streel, Telephone: (02) 417 8133

Willoughby, N.S.W, 2060 Facsimilia: (02) 417 U162

SENSOR SETTING TEST

I

FIGURE 2-20
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GAP BETWEEN POINTS A
AND B MUST NOT DE OVER
50mm HG. :

VACUUM IN CHAMBER A WHEN
VAGUUM SUDDENLY DROPS

TO ZERO INITIAL VACUUM IN CHAMBER A

THE INITIAL VACUUM IN CHAMBER A (UINE VACUUM AVAILABLE), BEFORE SENSOR
PRESSURE 1S APPLIED TO THE CONTROLLER, 1S SHOWN AT POINT A,

AS SENSOR PRESSURE IS APPLIED VERY SLOWLY TO THE CONTROLLER, WHEN THE
PAESSURE IS VERY NEAR TO THE GONTAROLLERS SENSOR SETTING, THE VACUUM IN

CHAMBER A MAY SLOWLY DEGIN TO DROP UNTILIT REACHES A POINT (POINT B) 4
WHERE IT WILL SUDDENLY TRIGGER AND THE CHAMBER A VACUUM WILL INSTANTLY 3
GO TO OMM~-HG. ’
. ; : 1

LTS wi

.
1

AﬁERM@ ~-RSM PTY LIMETED § rtestine tHe sensor VARIABLE

ORIFICE DUCKBILL

Suile 11, - , '
203 Punshurs! Streel, : Talephona: (02) 417 8133 &
Willoughby, N.S.W. 2068 Facsimilio; (02) 417 8162 - FIGURE 2_21
b a4 7 L
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TESTBOX SET TO CONTROLLER
TESTS

o 7
CHAMBCR ~——
TIGNTHEIT YEITS . ~——"
BACATHIR ’ JLHION TEITS
VACUUYM QR VALYL ; COHTROLLCR

TLIT 3LLECTON

OO0 e T Qi Q
\

APPLY PRESSURE
VERY SLOWLY

) f] H
VACUUM CHAMBER [ |
N
g ‘.
CHAMBER | CHAMBER j‘“. :
B A :
® o
i VACUUM —> .

BLOW VERY SLOW AND WATCH CHAMBER A
GAUGE. VACUUM SHOULD NOT DROP SLOWLY
FOR OVER 50mm HG. BEFORE SUDDENLY

- DROPPING TO ZERO. ‘ ‘

'

X

. x e ]
ARVAC - RSM PTY LIVITED VARIABLE ORIFICE
: DUCKBILL TEST

?g:i}mP:::\.shursl Strect Telephone: (02) 417 8133 ) !
Willoughby, N.S.W. 2068 Facsimilic: (02) 417 8162~ FIGURE 2-22 i
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In the sensor variable orifice duckbill there is a 0.5 mm diameter hole punched
in one of the angled faces. If this hole is blocked the sensor will not trigger. The
reason is that there is a volume of air trapped between the sensor diaphragm
and the sensor duckbill. As pressure is put on the sensor port the sensor
diaphragm is pushing against this trapped volume of air-and creating pressure
in that volume. This will vastly increase the sensor setting. If the air passage
orifice is blocked it can also cause the same condition by trapping an air
volume.

The air passage orifice is 2.4 mm diameter and if it is partially blocked the
sensor can trigger but not enough air may be admitted to allow the Chamber A
vacuum to drop to Omm Hg. and for the sensor to close (a vacuum may be
maintained under the sensor diaphragm).

The needle valve setting will determine just how much the air passage orifice
may be blocked before affecting the operation. For example if the air passage
is blocked to @1 mm and the controller was set for a 10 second timing it would
operate fine. If the needle valve was then opened for a shorter timing there
would not be enough air flow and the controller would hold open.

- -: - - -'\

3.11.5.4 | Chamber A

Pinch the Chamber A tube under the needle valve (closing the needle valve will
have the same effect). When pinched the Chamber. A vacuum should not drop.
If it does drop the sensor lever is not sealing the rubber sensor seat. 2.5 mm
Hg. maximum leakage is allowed.

331 5.5 Valve Diaphragm

Again pinch off the same connection as above. Now apply pressure to the
sensor port. The controller will cycle and the Chamber A vacuum should go.to 0
mm Hg and not rise (approximately 12 mm Hg. may register on the gauge, but
it should not continue to rise). If it does rise the valve diaphragm is defective or
loose.

| By ak aEm
b

3.115.6  Third Seal

Disconnect 1:5 mm tube from Chamber B at vacuum chamber. Chamber B
gauge will drop to zero. Pinch off hose with needle nose pliers and re—connect
hose to vacuum chamber with hose pinched. Gently release hose and allow
vacuum to Chamber B to rise to 250 mm Hg. vacuum then pinch hose. Vacuum
should not increase over 25 mm Hg. in 10 seconds.

R an A =By m
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. 3.11.5.9 Sensor Diaphragm
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3.11.5.7 Check Valve & Fourth Seal Test

Next disconnect 9 mm vacuum hose from vacuum chamber. The vacuum
gauges should not drop. If a leak is present pinch off the 1.5 mm tube from
Chamber B to the vacuum chamber and:

1. If the Chamber B gauge no longer drops but the Chamber A gauge
continues then the check valve is leaking.

2. Ifthe Chamber B gauge continues to drop then the fourth seal is leaking.
3. The check valve and fourth seal each should leak less than 25 mm Hg. in
10 seconds. If the leak continues when pinching off both 1.5.mm tubes at

~ the vacuum chamber a leak is present in the fluidics, cracked spigot or
needle valve proceed to pinch fluidics to isolate leak.

3.11.5.8  Controller Exterior

Connect a test tee with hose to controller 16 mm air port 9 mm vacuum port 9
mm sensor port a vacuum supply and vacuum gauge. Cover the controller
valve connection tightly then pinch off the vacuum supply. The vacuum gauge
should not drop over 8 mm Hg. per minute. A controller that does-not pass this
test will leak water from the valve pit into the controller. Check for a cracked
plastic part or leaking 1.5 mm tube or fitting.

. )

I

With test tee connected as above (Figure 2-31) disconnect 9 mm hose from
sensor port and plug hose. Do not cap sensor port. Pinch off vacuum supply to
test tee. The vacuum gauge should not drop faster than it did in the previous
test. If it does a hole is present in the sensor diaphragm.

3.11.5.10 Second Shaft Seal & Sensor Seat

With the vacuum connected to the controller cover the valve connection and
the atmosphere port. This tests the second shaft seal and the sensor seat
(which was previously tested) for leaks. If either leaks, vacuum will build up
under the sensor diaphragm and trigger the sensor (the sensor diaphragm may
be watched for movement).

_Section 3
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I

3.11.5.11 First Shaft Seal

Close the needle valve and trigger the controlier (cover the valve connection).
Cover the atmosphere port. You are now testing the first shaft seal. If vacuum
builds or the sensor diaphragm moves the seal is leaking.

3.12 CONDENSED TESTING PROCEDURES

After assembly, the following tests shall be made on the controllers with
vacuum gauge connected to Chamber B and manometer connected to
Chamber A:

3.12.1 Sensor Setting

Must be between 100 mm and 150 mm W.G. Apply pressure very slowly.

3.12.2 Sensor Variable Orifice Duckbill |

Cycle controller with extremely slow steady pressure rise. Vacuum in Chamber
A should not drop over 50 mm Hg. Before controller triggers and Chamber A
vacuum drops to zero.

3.12.3 Chamber A

Block vacuum supply to Chamber A as above and ;frigger sensor. Vacuum in
Chamber A should drop and not rise. '

3.12.4 Third Seal Test

Disconnect hose from Chamber B to vacuum chamber. Pinch hose with needle nose
pliers, re-connect hose to vacuum chamber with hose pinched. Gently release hose

and allow vacuum in Chamber B to rise to 250 mm Hg. vacuum, then pinch hose.
Vacuum in Chamber B should not rise over 25 mm Hg. in 10 seconds. '

3.125 _ Check VaI\}e and Fourth Seal Test

Disconnect 9 mm vacuum supply from controller. If Chamber B vacuum drops,
then pinch hose from Chamber B to vacuum chamber:

If Chamber B gauge no longer drops, but Chamber A gauge continues, then
check valve is leaking.

if Chamber B gauge continues to drop, the fourth seal is leaking.

The check valve and fourth seal each should leak iess than 25 mm Hg. in 10
seconds.

Section 3
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3.12.6 Complete Controller Leak Test

Connect test tee to all controller ports, manometer and vacuum supply. Cap
controller valve connection port. Pinch off vacuum supply Leakage must be
under 6 mm Hg. per minute.

3.12.7 A Sensor Diaphragm

Connect test tee to all controller ports, except sensor port, manometer and
vacuum supply. Cap controller valve connection. Sensor port must not be
capped. Pinch off vacuum supply. Leakage must not be greater than any
Ieakage found in Step C.

3.13 TROUBLE SHOOTING

Malfunctions of the AIRVAC system can be divided into three (3) parts:
i. vacuum collection lines;

ii. AIRVAC valve; and

iii. - collection station.

3.13.1 Vacuum Collection Lines

Malfunctions of the collection lines may be divided into three (3) categories:
a. break in the vacuum lines;

b. closed isolation valves and

c. AIRVAC valve malfunction.

The operator will observe a low vacuum in the station. He should then
determine the cause of the low vacuum using the following approach.

Break in the Vacuum Line

Shut the vacuum mains isolation valve and observe the vacuum gauge.to
ascertain whether the leak is in the main of the collection tank/accessories. If
the vacuum leak is determined to be in the mains system close the division
valve on main No. 2 in the street.

‘ - - - ﬁ;‘ -U
s

Usually due to excavation work being carrled out |n the area. Check utility
companles for areas where work is in progress. Use isolation valves if
‘necessary to locate leaks and repair. :

- . Section 3
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Closed Isolation Valves

An isolation valve may accidentally be left shut in which case a section of
vacuum line will not have vacuum. This will give the same symptoms as a-
valve(s) failed to open. ’

Close off the leaking line.

Build—up the vacuum in the other lines to clear out as much sewage as
possible. Close off the non-leaking lines. Open the leaking line. Go to the
* division valve located halfway on the leaking sewer. Close it off. Go to each
valve pit and by listening determine which valve is malfunctioning and correct
> the problem. Check on which side of the division valve the leak is located.

If no AIRVAC valves are found to be malfunctioning, a break in the vacuum
piping exists. Check for underground construction in the area by utlllty
companies and pOSSIbIe cuttlng of the lines.

3.13.1.3 AIRVAC Valve Malfunction

If the valve failed to close, it will show up as a low vacuum alarm.

If the valve failed to open, it will show up the same as a blocked gravity lateral,
‘ . i.e. as the sump fills, the home owner will experience surcharging at yard gulily.

3.13.2 AIRVAC Valve

When a fault is found to be due to a defective valve or controller, the 'complete
valve or controller should be exchanged. The faulty unit can then be
overhauled at the workshop or returned to AIRVAC for service.

3.13.2.1 / Valve failed to close

Disconnect vacuum from controller. If the valve closed then:

a. Controller is faulty.

b. Pressure is present on the sensor due to blocked sensor line or a blocked
suction line.

c. Breather line is restricted by dirt on vent dome or a water trap in breather
line because of improper slope, or the breather line is broken and blocked.

If after checking above and the AIRVAC valve still fails to close, the fault is in
the valve. Remove the valve and fit a spare. At the workshop strip the valve
and check for a blocked controller port, damaged shaft or bearing, rags, rocks,
etc., jammed in the body, nuts off shaft, etc. Repair and put valve into spare
lnventory

Section 3
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. 3.13.2.2 Valve fails to open

Remove vacuum hose from the controller. Remove 16 mm breather hose from
the controller air port and insert vacuum hose. If the valve opens, the problem
is not in the valve. '

{ ]

If the valve does not open, check to ensure 125 mm Hg. vacuum is available by
fitting a vacuum gauge to the surge tank. If 125 mm Hag. is not available,
remove the surge tank to check if vacuum is available in sewer. If vacuum is
available to the sewer, the problem is in the surge tank.

With no vacuum available at the sewer, the problem could be:

- .

a. station failure; |
b closed isolation valve; ' : |
cC. damaged vacuum sewer; or

d AIRVAC valve open at a different location.

If the problem is notin the valve, re-connect the vacuum hose to the controller.
Remove the hose from the 50 mm sensor cap and apply pressure at this hose
to cycle the controller. If the AIRVAC valve opens, this indicates the problem is
in the 50 mm sensor line. This line may be blocked or leaking. On the combined
holding tank and valve pit installation, pull out the 50 mm sensor line and -
inspect for blockage or leakage. »

- wk am am

If the valve fails to operate when pressure is applied to the sensor hose, the
controller is faulty and should be replaced. Advise AIRVAC-RSM Pty Limited
and return faulty item.

3.14 TROUBLE SHOOTING CHART

{

3141 - AIRVAC Valve

The purpose of the AIRVAC valve is to isolate vacuum from the gravity lateral.

i

PROBLEMS

1.1_Nuts or Bolts Off Shaft
a. valve will not open

1.2 Shaft Out of Round, Nicked or Dirt Build—up

a. valve may not open
b. valve may not closed

. N an am am A0 N g
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1.3 Torn Rubber Diaphragm

a. valve will not open

1.4 Foreign Material in Wye Body .
~a. valve will not open

b. valve will not close

1.5 Defect_ive Bearing
a. hanging valve on downward travel preventing closing

1.6 _Broken Seat Preventing Valve from Closing

1.7 Not Adequate Vacuum to Seat Valve Causing Vacuum Leak

1.8 Blocked Dip Tube or Lower Housing Ports

a. valve will not close

3.14.2 ' AIRVAC Controller/Sensor Unit

The purpose of the AIRVAC controller/sensor unit is to activate the valve.

- PROBLEMS:

2.1 'Valve Will Not Open

é. “low vacuum' (sump vent valve closed if present)
b. sensor air pressure blocked
‘¢. sensor diaphragm dam-age'd

d. 0.5 mm orifice blocked or tube k‘inked

e. water in sensor chafﬁber

f. 2.5 mm air pa{ssage orifice blocked

g. leaking valve diaphragm

Section 3
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2.2 Valye Will Not Close

a.  water.in tirhing volume and needle valve
b. 2.5 mm air passage orifice blocked

c. needle valve closed or blocked

d. shaft in controller sticking
e. sensor seat leaking
f.  0.05 mm orifice blocked or tube kinked

2.3 Water in Sensor Line and Controller Fails

a. leaking sensor tubing connection or sensor diaphragm. Clamps on all
connections :

b. leaking surge supbressor _

2.4 Unable to Adjust Controlier for Long Timing (12 seconds)

ol Am AN N BN

a. leak in 3—way valve diaphragm loose on shaft (closing needle valve does ‘
‘not prevent controller from timing out).

~. b. cracked diaphragm plate

c. leaking Chamber B seal #4 (in field use when the valve is cycled, Chamber B
vacuum will drop faster than usual because of dropping line vacuum if seal is
leaking)

d. bad controlier check valve - leaking
e. check valve in vacuum line to controller is leaking

2.5 After Valve is C{/cled and Closes, it Triggers Again for a Second Short
Cycle

a. third seal is leaking

b bad surge suppressor or excessnve sensor Ilne back pressure (consult
AIRVAC) :

Section 3
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. 2.6 Covering Valve Connection and the Atmosphere Port Sets off the Controller

a. bad #2 shaft seal - leaking
b. sensor seat leaking

2.7 'Controller Works but Vacuum Flow is Low and Vacuum is Leaking through
Atmosphere Port

a. bad shaft seal on air port #1

3.14.3 Surge Tank

v

The purpose of the surge tank is to prevent backwash due to differential
pressure when the valve opens and the sewage passes. :

PROBLEM

3.1 Valve Will Not Open

a. sewage in the surge tank inlet is blocking vacuum flow or check valves are
reversed

- 3.14.4 50 mm Sensor Line

The purpose of the 50 mm sensor line is to trap air within to.op:erate the sensor.

{
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PROBLEM

4.1 Valve Will Not Open

a. no-hub clamp installed incorrectly
b. solvent bonded joints leak
c. ©50 mm line too close to bottom of tank. If sensor line is closer to the

in the sensor line.

clamped

4.2 Valve Will Not Close

b. ©80 mm suction line blockéd. Sewage not being removed from tank

4.3 Valve Cycles Frequently

a. length of @50 mm line too long
- b. ground infiltration

3.14.5 Breather Line

{

and valve operation.
*  PROBLEMS

5.1 IValve Will Not Open

a. 20 mm line bloc’:ked

Section 3
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a. line incorrectly graded, creating blockage holding pressure on sensor ’Iin‘e.

bottom of the tank than the @80 mm suction line, a vacuum may be created

d. 9 mm hose from 50 mm sensor cap to controller installed incorrectly or not

The'p,urpose of the breather line is to supply atmospheric air for the controller
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5.2 Valve Will Not Close

a. 20 mm line blocked
b. screen on breather domé blocked

3.14.6 - Vacuum

The purpose of vacuum is to operate the valve and to aid in the transport of
sewage.

PROBLEMS

6.1 Valve Will Not Open

a. no vacuum at Collection Station

i
=3

9 mm vacuum hose blocked

C. surge tank blocked

isolation valve.closed

e. brokenvacuum line -

f. less than 125 mm Hg vacuum available.

334.7 Gravity House Service Line

The purpose of the gravity house service line is to allow the sewage from the
home to flow by gravity to the AIRVAC valve pit.

PROBLEMS

7.1 _Valve Cycles a Second Cycle After Sensor is Triggered

a. excessive back pressure on gravity line due to extremely long gravity line.
Install a special orifice in 50mm sensor cap to eliminate

Section 3
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7.2 Valve Cycles Several Cycles After Sensor is Triggered and When Vacuum

3.14.

Gauge is Hooked into Side Check Valve Hose Vacuum does not Drop on Air

- Cycle

a. gravity line is not properly laid, Pockets in gravity line are collecting
sewage. When valve cycles, it empties holding tank, applies vacuum to
_gravity line and closes. Then sewage is pulled from gravity line pocket to
tank which triggers valve.

8 Collection Station

A vacuum sewage' collection station is similar to the district pumping station of a
gravity scheme which is fed by several lift stations. The main difference is that
the vacuum station is fitted with two (2) vacuum pumps.

Loss of Vacuum

PROBLEMS e

8.1 If the vacuum is low and the vacuum pumps are running, the leak is in one
of the sewers. ' '

8.2 If no leaks are found in the sewers, the problem could be insufficient liquid
inside the vacuum pumps (liquid ring vacuum pumps only) or leaking check
valves. ' '

8.3 Vacuum reading is Ibw and the vacuum pumps are not running. The
vacuum pumps Wwill be ‘locked off' by the high sewage level probe by overloads
in-the pump starters, by a faulty vacuum switch or no electric power present.

3.14.9 - Discharge Pumps

PROBLEMS

9.1 Loss of Prime is the Main Problem Associated with the Discharge Pumps.’v

. This can be caused by:

a. incorrect or faulty seats fitted to the force main check valves
b. faulty mechanical shaft seals
c. seal pressurising system malfunction

d. blocked equalising line

Sectior{ 3
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connection
f. sand in collection tank

9.2 Pumps Locked Off by the Motor Overloads

e. Ieaking gaskets between the check valve flanges and the pump discharge '

a. This situation may be caused by a blocked pump or a pump in which a
mechanical failure has occurred. )

3.15 "~ ADVICE WITH PROBLEMS

Any operator who is uncertain of the cause of any malfunction with the AIRVAC
valve or system is requested to telephone AIRVAC for advice on (02) 417
8133. ,

3.16 AIRVAC EQUIPMENT RETURNED UNDER WARRANTY FOR WARRANTY
When AIRVAC valves or controller/sensor units are returned to the suppller
they should be tagged to indicate: (1) valve pit number and location; and (2)
failure symptom(s).

All failures should be recorded on the AIRVAC valve card index .

3.17 RECORD KEEPING

Accurate records are essential for controlling operation and maintenance costs. |
AIRVAC recommends that, as a minimum, a register of consumer complaints,
AIRVAC valve failures and collection station breakdowns should be made. |

Each AIRVAC valve ihstallation should be maintained with a card for each
AIRVAC valve installation. These cards should list:

. AIRVAC v_alvc_a installation reference number and date installed.

" AIRVAC controllér/sensor reference number and date installed.

Any AIRVAC valve malfunctions. J

. Preventative maintenance due dates.

Maintenance carried out.

Details of any spare parts fitted.

Suggested layout for record register and cards shown in Figure 2-33 & 2-34,

v

Section3 |
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LOCATION. LINE.
VALVE NUMUBLER
Maintenance | Maintenance SPARE PARTS USED. lotials.

Duc. Complcted. - .

|
l
FRONT
FAILURES AND-- COMPLAINTS -LOG.:
Datle pnROoOBLEM. MENASON. r.(EMEDY. initials.

REAR

AIRVAC - RSM PTY LIMITED e omoEX |

Suile 11, ’
5 Telephone: (02) 417 8133 ) FiGURE 2-33 .

203 Penshurst Strect,
¢ (02) 417 81062

Willoughby, N.5.W, 2068 Facsimili
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3.18 CONTROLLER AND VALVE REPAIR REPORT FORMS

The following forms may be used by maintenance personnel to report their
findings for later reference. Exammatlon may f|nd a valve frequently in for repalr
or other patterns.

3.19 TRAINING

Traihing of the system operators is an important part of any sewage scheme.
The AIRVAC system will reqwre no more maintenance than a high quality
gravity system

AIRVAC recommends that the system operator be available during the
construction and commissioning phases of an AIRVAC system. At that time,
the AIRVAC site representative will. be available to give "on-the—job" training.
AIRVAC is willing to train any replacement operators.

The AIRVAC training program includes:  : ~—

. Installation of AIRVAC valve, valve pit, holding tanks, crossovers and
sewers as most owners make minor additions to their system.

Trouble shooting procedures. Faults are set up in the demonstration rig
for trainees to locate and rectify.

. Record keeping.

3.20 AIRVAC EQUIPMENT PARTS LIST

The following detail of parts diagrams and ordering information.

Figure 2-35 Standard 75 mm Valve Package

‘Figure 2-36  Part Numbers for 75 mm Valve for Above Ground Ventlng
Figure 2-37 Parts List for 75 mm AIRVAC Valve ’

Figure 2-38 Exploded View 50 mm AIRVAC Valve

Figure 2-39° Parts List for 50 mm AIRVAC Valve

- Figure 2-40 Exploded View of Controller

Figure 2-41 Parts List for Controller

Section 3
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PARTS LIST FOR
50mm AIRVAC VALVE

| 3

AIRVAC -RSM PTY LIMITED
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Telephone: (02) 417 8133
Facsimilie: (02) 417 3182
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SIEMENS VACUUM PUMPS
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ELMO-F-Vakuumpumpen

ELMO-F vacuum pumps
-Pompes a vide ELMO-F

Bombas de vacio ELMO-F

Pompe a vuoto ELMO-F

ELMO-F-vakuumpumpar

2BVS5131
2BV5121
2BV5111
2BV5110

Betriebsanleitung/Instructions

EWN-Bestell-Nr./Order No.: 610.42341/21
Reparaturanleitung/Repair Instructions '

B WS W . R S BN B B BN BN

Tous droits réservés. Nos reservamos todos los derechos.

Tutti i diritti riservati. All r&lt {orbehalles.

C WARNUNG
& ATTENTION

& ATTENZIONE

© Siemens AG 1990

Q-Pulse Id TMS611

Die beigefiigte Betriebsanieitung
,Sicherheitsinformationen“  oder
,2Angaben zur Sicherheit* (auf gel-
ben Papier gedruckt) ist mit zu
beachten.

DEUTSCH, siehe Seite 2

Respecter les mesures de sécurité
énoncées auxinstructions «informa-
tions relatives A la sécurité» ou
«Regles de sécurité» (sur papier
jaune) jointes aux présents instruc-
tions de service.

FRANCAIS, voir page 16

Vanno osservate anche le «Informa-
zioni di sicurezza» in allegato ovvero
le «Indicazioni di sicurezza» (stam-
pate su carta giaila).

ITALIANO, vedi pagine 31

\ Active 29/01/2014

/_\ WARNING

& VARNING

|
Also observe the “Safety informa-

tion” enclosed (printed on yellow
sheets).

ENGLISH, see page 2

También hay que observar las

&» PRECAUCION

instrucciones de servicio adjuntas
“Informaciones de seguridad” o

“Indicaciones sobre seguridad”

(impresas en papel amariilo).

EISPANOL, vease pag. 16

Folj dels bifogade driftsinstruktion,
dels dven "Sakerhetsinformation”
eller "Uppaifter rérande sadkerhe-
ten” (tryckta pa guit papper).

SVENSKA, se sid. 31
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Betriébsanleitung
Beschreibung

"1 Geltungsbereich :

Diese Betriebsanleitung giit fur einstufige ELMO-F-Vakuum-
pumpen des Bautyps 2BV5 in Blockbauweise mit Antriebsmo-
toren in Normal und EEx e-AusfUhrung.

2 Bauart und Wirkungsweise

2BV5-Vakuumpumpen sind {ar Dauerbetrieb ausgelegte FiOs-
sigkeitsring-Vakuumpumpen. Sie bilden mit dem Motor eine
kompakte und plalzsparende Einheit. Fur die Aufstellung ge-
niigt eine ebene Fliche, Grundplatten sirnd nicht erforderlich.
Die Pumpe arbeitet nach dem Flussigkeitsringprinzip. In einem
exzentrisch zur Welle gelegenen, zylindrischen Pumpenge-
hause ist ein Laufrad angeordnet, welches die Antriebsleistung
auf einen Flussigkeitsring Gbertragt, der sich beim Inbetrieb-
setzen der Pumpe konzentrisch zum Gehduse bildet.

Bei Bewegung der Flissigkeit nach auBBen wird Gas durch den
Saugschiitz in der Steuerscheibe angesaugt, nach innen ver-
dichtet und durch den Druckschlitz in der Steuerscheibe aus-
geschoben. .

Operating Instructions
Description

1 Validity :

The Operating Instructions apply to single-stage ELMO-F
vacuum pumps of type 2BV5 in block design with standard and
EEx e drive motors.

2 Type of construction and mode of operation

28V5 vacuum pumps are liquid-ring vacuum pumps designed
for continuous operation. Together with the motor they form a
compact and space-saving unit. A level surface is sufficient for
installation. Baseplates are not required. )
The pump operates on the liquid-ring principle. An impeller is
localed in a cylindrical pump casing and is offset from the rotor
axis. The impeller transmits the driving power to a liquid ring
which forms concentrically to the casing when the pump is
started up.

As the liquid moves outwards gas is drawn in through the intake
port in the port plate, compressed and expelled through the
discharge port in the port plate.

1 Flassigkelisring
2 Pumpendecke] .
3 Laulrad

4 Saugschlitz

S Druckschiilz

Schematischer Schnilt durch den Arbeilsraum
{vom Motor her geschen)

3 Einsatzbereich und Betriebsbedingungen

3.1 Die 2BV5-Vakuumpumpen sind fur Dauerbetrieb
ausgelegt.

3.2 Der kleinste Ansaugdruck des Gases ist abhingig
von der Temperatur und der Art der eingesetzten Be-
triebsflussigkeit.

Es ist zu beachten, daB )

- bei Betrieb ohne Kavitationsschutz und Verwendung von
Wasser mit 15°C als Belriebslliissigkeit sowic Absaugenvon

~~{rockener Luft mit 20°C, 80 mbar nicht unterschritten wer-
den; '

- bei Betrieb mit Kavitationsschutz die Vakummpumpe bis
zum maximal erreichbaren Unterdruck, d. h. bis zur vélligen
Drosselung betrieben werden kann.

Hoéhere Temperaluren vermindern das Saugvermégen der
Pumpe; in diesen Fillen ist ein Kavitationsschutz einzusetzen.
Die maximale Temperatur der Belriebsflissigkeit dart 65°C
nichl tberschreiten.

HINWEIS: Lingerer Betrieb unterhaib des kicinstzuldassigen
Ansaugdruckes kann zu Beschadigungen der
Pumpe fihren.

3.3 Der maximale Austrittsdruck bei Vakuumbetrieb ist
bei allen 2BV5-Pumpen bis 1300 mbar absolut zuidssig. wenn
der Nennbetriebsiliissigkeitsstrom nach Pkt. 3.6, Tabelle Spal-
te 1, eingehalten wird.

3.4 Maximaler Differenzdruck bei Kompressorbetrieb

Bei Maschinen mit seriengemiBem Motor ist bei 1013 mbar Ein-
trittsdruck folgender maximaler Differenzdruck méglich und
emplohlener Frischflissigkeitsstrom einzuhallen:

2
1 Liquid ring
5 2 Pump cover
3 impeller
4 4 Suction port
3 6 Discharge port
3

Seclion through lhe compression chamber
(viewed lrom the molor)

"3 Application range and operating conditions

3.1 The 2BV5 vacuum bumps are designed for continu-
ous operation.

3.2 The minimum gas suction pressure depends on the
temperature and on the type of working liquid used.

Please observe that:

- the pressure does not fall below 80 mbar when the pump is
operated without cavitation protection, when water at 15 °C
is used as working liquid, and when dry air at 20°C is
extracted s !

— the vacuum pump can be operated until it reaches its maxi-
mum vacuum, i.e. up lo complete throttling, when itis operat-
ed with cavitation protection.

Higher temperatures reduce the suction capacity of the pump.

In these cases, cavitation protection has to be used. The maxi-

mum working liquid temperature must not exceed 65°C.

NOTE: Operation. of the pump below the minimum per-

missible suction pressure for a prolonged period
can lead to damage of the pump.

3.3 The maximum discharge pressure for vacuum oper-
ation is 1300 mbar absoiute for all 2BVS pumps if the nominal
working-liquid flowrate indicated in Section 3.6, Table Column
1, is maintained.

3.4 Maximum differential pressure for compressor
operation .

" At an inlet pressure of 1013 mbar, the maximum differential

pressure and the recommended clean working-liquid flowrate

. for machines with a serial motor are as follows:

- — - - - ) -. -

Frequenz Empfohlener Frequency Recommended
Frischtitssig- : fresh liquid
Typ 50 Hz - 60 Hz keitsstrom Type 50 Hz 60 Hz flowrate
2Bv5131 650 mbar 720 mbar 0,9 m¥h 2BV5131 650 mbar .| 720 mbar = 0.9 m¥h
| 2BV5121 800 mbar 700 mbar = 0.6 m¥h 2BV5121 800 mbar 700 mbar Z 0.6 m¥h
| 28VS5111 700 mbar 680 mbar = 0,5 m¥h 2BV5111 700 mbar 680 mbar = 0.5 m¥h
| 2BV5110 (500) mbar | 560 mbar 20,4 m¥h 2BV5110 (500) mbar | 560 mbar 2 0.4 m¥h
) | 3

-‘
-
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3.5 Ansauggas bzw. -dampf

Das abzusaugende Gas bzw. Gas- Dampfgemlsch muf} frei von
Feststoffen sein. Geringe Mengen von leichten Schwebstoﬂen
oder Flussigkeiten kdnnen mitgeftrdert werden.

Die max. zulassige Mitférderung von Wasser betragt Gber den
Ansaugstutzen:

3.5 Suction gas or vapour

The suction gas or gas-vapour mixture must be free of solids.
Minor quantities of light floating materials or liquids can be
entrained.

The maximum permissible quantity of water entrained via the
suction flange is:

Short-time

Dauerbetlrieb Kurzzeitbetrieb Continuous
Typ m%/h m%h Type ‘operation m¥h operation m¥h
28V5131 5 5 2B8V5131 5 5
2BV5121 3.5 45 2BV5121 3.5 4.5
2BV5111 3 3.4 2B8V5111 3. 3.4
2BV5110 . (1.5) 2,5 28V5110 (1.5) 2.5

Bei Absaugung von heiBen Gasen und Damplen ab 65°C emp-

fehlen wir eine Erhéhung des Betriebsflissigkeitssiromes bis -

auf das max. 2-fache des Nennbelriebsflissigkeitsstromes (s.
Tabelle Pkt. 3.6, Spalte 1) oder einen Vorkondensator.
3.6 Betnebsfluss:gkelt

Far den Belneb mulB der Vakuumpumpe kontinuierlich Be-
triebsfiissigkeit zugefohrt werden. Sie muf frei von Feststolten,

wie z. B. Sand sein; evll. istin die Zufuhrung ein Filter zu instal-’

If hot gases and vapours from 65°C onwards are to be extrac-
ted, we recommend increasing the working-liquid flowrate to
up to max. 2 times the nominai- working-liquid flowrate (see
Table Chapter 3.6, Column 1) or to use an upstream condenser.

3.6 Working liquid

During operation the vacuum pump must continualily be sup-
plied with working liquid, which must be free of solids, such as
sand. If necessary, connect a filter on the intake side.

lieren.

Nennbetriebsfliissigkeitsstrom (bei Wasser als Betrlebsﬂussugkelt von 15°C) in m¥/h .

Nominal working-liquid flowrate (using water with a temperature of 15°C as working liquid) in m /h
Typ Betriebsart
Type Operating mode

Kaohlschaltung ! Schaltung mit Abscheider und

: Betriebsflussigkeitsrickiuhrung
Cooling-circuit connection Connection with separator and recirculation of
working liquid

33-200 mbar 200-500 mbar > 500 mbar 33-200 mbar 200-500 mbar | > 500 mbar
2BVS5131 1.80 o 0.45 0.40 0.90 ) 0.40 0.18
2BV5121 1.20 0.40 0.35 0.60 0.30 . 012
2BV5111 1.00 0.40 .| 035 0.50 0.30 0.12
2BV5110 0.80 0.35 0.30 0.45 0.25 0.12

In der Tabelle angegebene Werte sind iUr Trockenluflabsaugung gumg

The valuesgiven in the lable apply lo dry-air extraction.

vie Einhaltung eines ausreichenden Betriebsflussigkeitszu-
stromes ist durch Einstellung des Vordrucks in der Zuleitung
um ca. 1 bar iber dem erforderlichen'Ansaugdruck sicherge-
stelit.

Die zugetihrte Betriebsflussigkeit wird zusammen mil dem ab-
gesauglen Gas durch den Druckslutzen der Vakuumpumpe
ausgestoBen.

Zur Trennung von Gas und Flissigkeil steht als Zubehdr ein
Abscheider zur Verfigung. Dieser erlaubt eine teilweise Ruck-
fuhrung der Betriebsflissigkeil.

Montage

4 Installation
4.1 Aufsteilung

Die Vakuumpumpe ist waagerecht auf ebenen Flachen autzu-
stellen und kann durch Belestigungsaugen inden Fi3en ange-
schraubtwerden. Auf ein besonderes Fundamentder eine spe-
ziclle Grundplalite kann verzichlet werden.
Fur abweichende Anbaulagen, z. B. Aulstellung mit Welle in
nkrechler Lage, ist Rackirage erforderlich.
2i Krantransport wird empiohlen, die Maschine in der pum-
penseitigen Hebeose des Motors und in einer Bohrung des An-
saugflansches aulzunehmen.

) i t
To ensure that a sufficient quantity of working liquid flows in,
adjust the pressure in the feed pipe to approx. 1 bar above the

. necessary suction pressure.

The working liquid supplied is discharged through the delivery
branch of the vacuum pump together with the gas extracted.

A separator is available to separate the gas and liquid.
it enables partial recirculation of the working liquid.

" Erection

4 Installation

4.1 Mounting '

The vacuum pump has to be mounted horizontally on a level
surface and can be bolted via holes in the feel. A special foun-
dation or baseplate is not requxred .

i

If the pump is to be mounted in any otherway, e.g. with the shaft
in a vertical position, the manufacturer should be consulted.
If the pump is transported by crane, we recommend Imlng the
machine by the pump-side lug of the motor and by a hole in the
suction flange.
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Krantransport
Crane transport

4.2 Anschiiisse

4.2.1 Elektrischer Anschlufl

Der Anschlufl ist gemaB den entsprechenden VDE- bzw. natio-
nalen Vorschriften und die fur den Aufstellungsort geltenden
Vorschriften des Versorgungsunternehmens auszufGhren!
Zum Schutz der Motoren gegen Uberiastung sind Motorschutz-
schalter zu verwenden. Diese mussen auf den im Leislungs-
schild angegebenen Nennstrom eingestelit sein.

& WARNUNG:

Vor Beginn der Arbeiten ist der Hauptschalter auszuschalten
und vor Wiedereinschalten zu sichern.

Netzspannung und Netzfreguenz missen mit den Daten auf
dem Leistungsschild Gbereinstimmen. = 5 % Spannungs- oder
Frequenzabweichung (bei EEx e-Motoren 1 3 % Frequenzab-
weichung) sind ohne Leistungsherabsetzung zuldssig. An-
schiuB und Anordnung der Schaltbigel nach dem im Klem-
menkasten befindlichen Schaltbild vornehmen. Schutzleiter an
diese Klemme @ anschlieBen.

.

Alle Arbeiten nur im elektrisch span-
nungslosen Zustand der Maschine
vornehmen.

Bei Anschluf3 mit Klemmbiigeln (z. B. nach
DIN 46282) sind die Leiter so zu verteilen,

dafl auf beiden Slegseiten etwa gleiche NS
Klemmhohen entstehen. Diese AnschluBart [\ oy ]
erfordert daher, daB3 ein einzelner Leiter U- i\
formig gebogen werden muf. Dies gilt auch
fur den Schutzleiteranschlul. .
Samtliche Leiter unter duBleren Erdungswin-
keln sind grundsatzlich U-férmig zu biegen.

Bei EEx e-Motoren nach
DIN EN 50014/VDE 0170/0171 Teit 1 und
DIN EN 50019/VDE 0170/0171 Teil 6

ist zu beachten, daB die auf dem Leistungsschild angegebene
Temperaturklasse des Molors mit der Temperaturkiasse des
moglicherweise auftretenden brennbaren Gases Uberein-
stimmt.

Der Molorschulzschalter muB bei festgebremstem Lauter in-
ncrhalb der auf dem Motorleistungsschild angegebenen Zeit t,
auslosen. (Prifung-anhand der dem Motorschutzschalter bei-
liegenden Ausldsekennlinie). '

Soll der Uberlastschutz ausschlieBllich durch eine direkte Tem-
peraturiberwachungseinrichtung mit Hilfe von Temperaturfih-
lern (s. DIN EN 50019/VDE 0170/0171 Teil 6, Anhany A-A 1.b)
vorgenommen werden, so mull die Ausfuhrung des Motors
hierfir gesondert bestellt, geprift und bescheinigt sein.

Aul DIN 57165/VDE 0165 wird hingewiesen.

Anschlul}
cines Leiters

4.2.2 Rohranschliisse )

Um ein Eindringen von Fremdkoérpern zu vermeiden, sind alle
AnschluBéffnungen bei Lieferung verschlossen. Die Ver-
schlisse sind erst beim Anbringen der Rohrleitung zu entfer-
nen'

Die Rohrleitungen sind spannungslirei anzubringen, die Rohr-
leitungsgewichte sind abzutangen.

Oruckslulzen
Oelivery branch

AnschiuB 1Gr Auslihrung mil Kavitationsschutz G 3/8
Conneclion lor cavitation protection kit (il provided) 3/8~ BSP

AnschluBofinungen
Connection openings

Active 29/01/2014

4.2 Connections

4.2.1 Electrical connection

Connect the pump in accordance with the relevant VDE and
national standards and the regulations of the utilily company
which apply to the installation site.

Use motor circuit-breakers for overload proteclion of the
motors. They have to be set to the rated currentindicated on the
rating plate.

A WARNING:

machine is dead.

_Belore carrying out any work, open the main circuil-breaker

and secure against being closed again. '

The system voltage and frequency must be the same as those
indicated on the rating plate. == 5 % voltage or frequency devia-
tions (for EEx e motors £ 3 % frequency deviation) are permis-
sible without power reduction. Connect and arrange the termi-

nal links-according to the circuit diagram in the terminal box.

Connect the protective earth conductor to this terminal ®.

If terminal clamps are used for connection
(e.g. as per DIN 46282) make the connections
so that the terminal plate is at the same
heighton each side, i.e. by bending each con-
ductor end into a U. This also applies to the
earth terminal.

The ends of dll conductors under external
earthing brackets have to be bent into a U.

For EEx e motors to
DIN EN 50014/VDE 0170/0171 Part 1 and

Conncclion ol
a conduclor

" DIN EN 50019/VDE 0170/0171 Part 6

it hasto be ensuredthatthe lemberalure class of the motorindi-
cated on the rating plate corresponds to the temperature class
of the flammable gas which might occur.

When the rolor is locked, the circuit-breaker has to trip within
the time t; indicated on the motor raling plate. (Test this func-
tion against the lripping characteristic enclosed with the motor
circuit-breaker).

It overload protection is to be carried out exclusively via a tem-
perature monitoring device wilh the aid of temperature sensors
(see DIN EN 50019/VDE 017070171 Part 6, Annex A-Al.b), the
design of the molor has lo be ordered, tesled and cerlified
separately.

Relcrence should be made to DIN 57165/VDE 0165.

4.2.2 Pipe connections

In order to prevent foreign particles from entering the pump, all
connection openings are covered for delivery. Do not remove
the coverings unlil piping is connected.

Piping has to be connecled Iree ol stress and the weight of the
piping. has to be supported.

Saugstulzen '
Suclion branch

BetriebswasscranschiuB G 3/4
Working-liquid conncction 3/4" BSP

Znlleerungs- oder Spuhlbohrung G 3/8
Discharge or llushing outlet 3/8° BSP

i

Do not carry out any work uniess the ‘
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a) Druckstutzenénschluﬂ )
for 2B8V513./2BV512.; Flansch 65 ND 10 DIN 2501 oder
’ ANSI-B16,5-2 1/2-150,
Dichtung 65 ND 6 DIN 2630,
fur 2BV511.: Flansch 50 ND 10 DIN 2501
oder ANSI-B16,5-2-150,
Dichtung 50 ND 40 DIN 2690.
Wird das druckseitig ausgestoBene Gas weitergeleilet, ist dafir
zu sorgen, daB der maximale Austrittsdruck it. Punkt 3.3 nicht
Uberschritten wird.

b) SaugstutzenanschluB .
AnschiuB mit Flansch und Dichtung wie Druckstutzenseile.um
ein Eindringen von Rickstinden der Installation, z. B.Schweil3-
perlen, in die Pumpe zu verhindern, wird der Einbau eines An-
fahrsiebs in die Saugleitung fur die ersten 100 Betriebsstunden
empfohlen. .

c) Empfohlener Betriebsﬂﬁssigkeitsa nschluB

1 ELMO-F-Vakuumpumpe
1S Durchiluflimesser (Option)
16 Sleilventil . .
17 Magnelventil mit Molor gekoppeit:  (Molor an - Venlil aul)
(Motor aus ~* Venlil zu)

18 Bypaf mit Ausperrventil
19 Schmulziinger (Oplion)
20 Gelricbsllissigkensezuliihrung (2. B. Gewinderohr DIN 2440-DN 20)

4.3 Moglichkeiten zur Zufiihrung der Betriebsflissigkeit

4.3.1 Kihlschaltung (Fig. a)

wird bevorzugl, wenn geniigend Belriebsliussigkeil zur Verla-
gung steht und ein niedriger Ansaugdruck erzielt werden soll.
Die zugeiihrte Betriebsflussigkeil wird druckseilig volistindig
abgeleitet und durch neue Flussigkeit ersetztl.

Dic Vakuumpumpe kann die Betriebsflussigkeit nach erstmali-
gem Fullen selbst ansaugen. Dabei ist zu beachlen, daB sich
beim Einschalten der Pumpe der Wasserspicgel aul Hohe des
Frischilissigkeitsanschlusses belindet.

4.3.2 Schaltung mit Abscheider und teilweiser Betriebsfliis-
sigkeitsriickfiihrung (Fig. b) '

wird verwendet, um Betriebsfiissigkeil zu sparen. Ein Teil der
im-Abscheider abgeschiedenen Betriebsfitissigkeit wird der

Vakuumpumpe ungekihit wieder zugeleitel, der andere Teil

wird durch neue Flissigkeit ersctzt. Die dazu notwendige Ver-
teillcitung wird mit dem Abscheider geliefert.

Fig. a: Kihischaltung
a: Cooling-circuit connection

-
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Schematische Aufbauskizzen
Schematic diagrams of pump designs

6

r

a) Delivery branch connection
for 2BV513./2BV512.: Flange 65 ND 10 DIN 2501 or

ANSI-B16.5-2 1/2-150,
Seal 65 ND 6 DIN 2690;

for 2BVSi1.: Flange 50 ND 10 DIN 2501 or
ANSI-B16.5-2-150,
Seal 50 ND 40 DIN 2690.
If the discharged gas is passed on, ensure that the maximum
discharge pressure given in Section 3.3 is not exceeded.
3 :

b) Suction branch connection _

Same connection as on the delivery branch side {with flange
and seal). To prevent installation residues, e.g. welding beads,
from entering the pump, itis recommended that a start-up filter
be fitted in the suction pipe for the first 100 operating hours.

c) Recommended working;liquid connection

20

18

1 ELMO-F vacuum pump
t5 Flowmeter (option)
16 Control valve ..
17 Solenoid valve, coupled with molor:  Motor on * Valve open
' Molor off * Valve closed

18 Bypass with shutol! valve

19 Filter {oplion)
20 Working-liquid teed pipe (o.g. threaded pipe DIN 2440-DN 20)

4.3 Methods of supplying the working liquid

4.3.1 Cooling-circuit connection (Fig. a)

This is prelerred where there is an amplie supply of working
liquid and where a low suction pressure is required. The work-
ing liquid discharged from the pump is completely drained oft
and replaced by new liquid. )

After initial priming, the vacuum pump can operale in a sell-
priming mode. Ensure that the working liquid is on a level with
the working-liquid conneclion.

4.3.2 Connection with separator and partial recirculation of,
working liquid (Fig. b)

This connection is used where working liquid must be used
sparingly. Part of the working liquid recovered from the dis-
charge in the separator is recirculated to the pump without
cooling, the remainder being replaced by new liquid. The
necessary pipes are supplied togelher with the separator.

Fig. b: Schaltung mit Abscheider und teilweiser
Betriebsfliissigkeitsriickfiihrung

b: Connection with separator and partial recirculation of
working liquid

* t ELMO-F-Vakuumpumpe
. 2 Saugleilung
}/2 3 Enltaitungsventil (Magnetventil)
4 Rickschiagklappe
6 Flussigkeitsabscheider
6 —- 7 Queriaul
12 Druckleilung
20 Belriebslassigkeitszulihrung
(beachte Fig. unlar Pkl. 4.2.2}

i
l | . 1 ELMO-F vacuum pump '
2 Suclion pipe
3 Venl valve (solenoid valve) .
20 4 Non-return valve
6 Liquid separalor

12

7 Overliow
o 1 12 Delivery pipe
7 20 Working-liguid leed pipe
Y (sce ligure in Chapler 4.2.2)
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4.4 Betriebsfliissigkeitsabscheider 2BX11 00/2BX1101

Der Betriebsflissigkeitsabscheider kann als Zubehor ein-
schiieflich der dazugehérigen Verbindungsleitung geliefert
werden.

Er trennt die Betriebsflussigkeit vom Férdergas und ermdglicht
die teilweise Ruckfuhrung der Betriebsflussigkeil.

Dadurch kann der Betriebstlussigkeitsbedart erheblich redu-
ziert werden (siehe Tabelle 3.6)

Sofern die Vakuumpumpe mit einer Kavitationschutzeinrich-
tung ausgeristet ist (obligatorisch bei Ansaugdruck des Gases
unterhalb 80 mbar sowie bei hohen Temperaturen), ist die bei-
liegende Schlauchverbindung (30) zwischen Abscheider und
Pumpendeckel anzubringen.

1 ELMO-F-Vakuumpumpe

6 Betriebsllussigkeilsabscheider
20 Zuluhr BelricbsHissigkeil (beachle Fig. unter Pkt 4.2.2)
30 Rohr, volistindig
50 Kavilationsschutz-Anschiufischlauch

Ablaul Belricbsiiussigkeit
Working-liquid discharge

i

ELMO-F mit Abscheider und Kavitationsschutz
ELMO-F with separator and cavilation protection

4.5 Riickschiagklappe

um ein Ruckstromen von Gas und Betriebs{lissigkeit bei Be-
triebsunterbrechungen zu vermeiden, ist in der Saugleitung ei-
ne Ruckschlagklappe mit méglichst geringem Widerstand vor-
zusehen (siehe Zubehor im Kalalog).

Betrieb

5 Erstmaligé Inbetriebnahme

5.1 Vorbereitung

Istin der Druckieitung ein Absperrorgan instaliiert, soist dafur
Sorge zu tragen, daf die Pumpe nicht mit geschlossenem Ab-
sperrorgan in Betrieb genommen oder gehalten werden kann.

HINWEIS: Pumpe nicht trocken laufen lassen.

Vor dem Anfahren Pumpe (iber den Saug- bzw. Druckstutzen
mitca. 3 Liter Betriebstlissigkeit auffuilen oder Absparrvenlil in
der BypaBleilung (18, siehe Pkt. 4.2.2 c) ca. 20 sec lang sitnén,
um Betriebsflussigkeit in die Vakuumpumpe einstromen zu las-
sen. ' -

Anschiiisse von Zu- und Ableitungen auf Dichtheit Gberprifen.

Zur Prifung der Drehrichtung Pumpe kurz einschalten. )
Die Stromungsrichtung des Gases sowie die Drehrichtung der
Welle sind durch Pfeile an der Pumpe gekennzeichnet. Verglei-
che Drehrichtung des Motoriifters mit der Pfeilrichtung aut der
Ruckseile des Pumpengehiuses; ggi. Drehsinn &ndern durch
Vertauschen von zwei AnschluBleilungen, wenn elektrische
Spannungsiosigkeit sichergestellt ist.

5.2 inbetriebnahme

Pumpa cinschaltan. Nannfrischfitasigkeiloatrom (Bolriabaflls-
sigkeity, vergl. Pkl. 3.6, Uberpriilen und evtl. mit Stellventif (16,
siehe Pkl. 4.2.2 ¢) korrigieren. Zur Einstellung des Frischbe-
triebsflussigkeitsstromes dient Durchfluimesser (15); es ist
auch moglich, .den austretenden Flussigkeitsstrom am Uber-
lauf (7, siehe Pkt. 4.3.2) auszulitern.

.
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4.4 Working-liquid éeparator 2BX1100/2BX1101

The working-liquid separator can be supplied as'an accessory
with the corresponding connection pipe.

‘It separates the working liquid from the gas handled and per-
mits recirculation of a part of the working liquid.

This enables.a considerable reduction in the quantity of work-
ing liquid required {see Tabie 3.6).

If the vacuum pump is equipped with cavitation protection
.{obligatory for gas suction pressures below 80 mbar and for
high temperatures) the enclosed lube (50) has to be connecled
between the separator and the pump cover.

1 ELMO-F vacuum pump

6 Working-liquid separator .
20 Working-liquid feed pipe (sce ligure in chapter 4.4.2)
30 Pipe, complete
50 Conneclion tube los cavitation protection

4.5 Non-return valve

To prevent recirculation ol gas and working liquid when the
pump is out of operalion, a non-return valve with minimum
resistance has to be filted in the suction pipe (see accessories
in the catalog). :

Operation

5 Initial startup

5.1 Preparations

If a shut-off valve is installed in the discharge pipe, make sure
that the pump is not started or stopped with the shut-off valve
closed.

NOTE: Do not run pump dry!

Before startup prime the pump through the suction or delivery
branch with approx. 3 litres of working liquid or open the shut-
offvalve in the bypass (18, see Chaptler 4.2.2 ¢) for approx. 20s
to enable the working liquid to flow inlo the vacuum pump.

Check the connection of the supply and discharge pipes for
tightness. :

To check the direction of rotation, switch on the pump briefly.
The direction of the gas flow and Lhe direclion of rotation of the
shaft are marked on the pump with arrows. Compare direction
of rotation of the motor fan with the direction of the arrow on the
back of the pump casing. If necessary, change the direction of
rolation by reversing two connection cables when the pump is
electrically isolated.

5.2 Startup-

Swilch on pump. Chock nominal working-liquid flowrate (see
Section 3.6) and, il necessary, adjust it with the control valve
(16, see Section 4.2.2 ¢). The flowmeter (15) is used to regulate
the flowrate of the incoming working liquid. The liquid flow can
also be measured in litres on the discharge side at the overflow
(7, se Section 4.3.2).

7
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6' Betriebshinweise .
6.1 Anfahren und Abstellen

Bei automalisch gesteuertem Betrieb - It. Installation nach Pkt.
4.2.2.c - wird die Frischwasserzufuhr durch ein vom Motorbe-

trieb abhangiges Magnetventil (17} geschaltet.

Dabei bedeutet: Pumpe eingeschaltet = Ventil offen.
Pumpe ausgeschaltet = Ventil geschlossen.

Bei nicht automalisch gesleuertem Belrieb ist wie folgt zu ver-
fahren: -
Anfahren: Pumpe einschalten - soforl danach Absperrventil
(17) offnen,
Abstellen: Absperrventil (17) schiieBen - Pumpe sofort aus-
* schalten. .

Das Regelventi! (16) bleibt bei Betriebsunterbrechung einge-

stellt: .

HINWEIS: Wird die Pumpe bei einem Eintrittsdruck
<100 mbar abgeschaitet, so ist die Saugseite zwischen Riick-
schlagklappe (4, siehe Pkt. 4.3.2) und Pumpe (1) gleichzeitig
mit dem Abschalten der Pumpe zu beliiften. Es empfiehlt sich,
dafiir den Einbau eines vom Motorbetrieb abhangigen Ma-
gnetventils (3) vorzusehen, das beim Ausschalten 6ffnet. Bei
Vakuumpumpen mit Kavitationsschutz wird kein Belliftungs-
ventil (3) in der Saugleitung (2) bendtigt.

6.2 MaBnahmen bei langerem Stillstand

Vor langerem Stillstand, ab ca. 4 Wochen, oder beiFrostgefahr,
Pumpe kompletl entleeren und anschlieend konservieren,
d. h. 1/2 Liter Konservierungsmitlel in Saug- oder Druckstutzen
giefen und Pumpe kurz einschalten.

. Solite nach langerem Stillstand das Laufrad infolge Kalkabla- -

gerungen festsitzen, empfehlen wir, die Pumpe mit10-prozenti-
ger Oxalsaure zu fillen und diese ca. 30 Minuten einwirken zu
lassen.

&'VORSICHT!

Gesundheitsschidlich ‘bei Beriih-
rung mit der Haut und beim Ver-
schlucken.

Wartung

7 Wartung
7.1 Aligemeines .

Gelangt mit dem geférderten Gas oder der Belriebsflissigkeit
feinkérniger Schmutz in die Pumpe, so kann dieser wahrend

des Belriebes durch die unten liegende Spulbohrung G 3/8

(siehe Pkl. 4.2.2) ausgespult werden, um den Verschleifl des
Laufrades (047A; siehe Pkt 13.2) und des Pumpengehéuses
{002A) bzw. Festsetzen des Laufrades (047A) zu-verhindern.

- -Falls stark kalkhaltiges Wasser als Betriebsflissigkeit verwen-

det wird. ist die Belriebsflissigkeil zu enthédrlen oder die Va-
kuumpumpe in entsprechenden Zeitraumen mit einem Entkal-
ker zu spilen.

7.2 Schmierung- )
Bei normalen Belriebsbedingungen und 50 Hz-Betrieb gilt:

Nach elwa 20000 Belriebsstunden, jedoch nach spéatestens
2.1/2 Jahren, sind Walzlager und die benachbarten Fetirdume
von Altfett und anderen Verunreinigungen zu sdubern; dazu ist
die Vakuumpumpe nach Pkl. 9.5.1 zu demonlieren. :

Lager und angrenzende Feltrdume in Lagerdeckel (027A) und
Lagerschild (450A) sind neu zu fetten.

Fettsorte: Mikrogel Walzlagerfett Aero Shell Grease 16 oder
gleichwerliges Schmierfett DIN 51825/DIN 51502-KTC E 2 R
(Schmierfett auf Syntheseolbasis).

Fettfiillung: Ca. 50 % des Ireien Raumes im Walzlager und ca.
65 % des Volumens der benachbarten Fettraume im Lagerdek-
kel (027A) und im Lagerschild (450A); siehe Tabelle unter
Punkt 11, :

Verschiedene Fetlsorten sollen nicht gemischt werden.

'8
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6 Operating notes

6.1 Starting, shutting down

When the pump is controiled automatically .(when in;lalled
according to Section 4.2.2 ¢), the working-liquid supplyis con-
trolled by a solenoid valve (17) which is dependent on the motor

- operation. .

Pump on indicates vailve open.

Pump off indicates valve closed.

When lhe pump is nol controiied automatically, proceed as fol-

lows: ) ' <

Start pump, immediately afterwards open

shutoff valve (17)

Shutling down: Close shutoff valve (17) and shut down pump
immediately.

The control valve (16) remains in the closed position when’
operation is interrupted.

Starting:

NOTE: If the pump is shut-down’ at an intake pressure of
< 100 mbar, the intake side between the non-return valve (4,
Section 4.3.2) and the pump (1) has to be vented simulta-

_ neously with the shutdown of the pump. We therefore recom-

mend that a solenoid valve (3) be installed which is dependent
on the motor operation and which opens when the pump is
shut down. A ventilation vaive (3) in the suction pipe (2) is not
required for vacuum pumps with cavitation protection.

6.2 Measures after prolonged standstill ‘

When the pump will be out of operation for longer than approx.
4 weeks or in the event of frost, it should be completely drained
and 1/2 litre of anti-corrosive poured into the suction or dis-
charge branch and the pump then briefly switched on. ’

If the impeller jams after a prolonged standstill period because
hard water had been used, the pump should be filled with 10 %
oxalic acid which is allowed to work in for approx. 30 minutes.

& CAUTION:

Oxalic acid can cause damage to
health if swallowed or in contact
with skin. .

Maintenance

7 Maintenance

7.1 General

To avoid wear of the impeller (047A; see Section 13.2) and the
pump casing (002A) or jamming of the impeller (04 7A), fine dirt
particles, which enter the pump together with the gas being
handled or the working liquid, can be flushed out during opera-
tion through the flushing outiet (3/8" BSP) (see Section4.2.2) at
the bottom of the pump. o

If very hard water is used as working liquid, it must either be
softened or the vacuum pump flushed with a solvent at appro-
priate intervais.

7.2 Lubrication

Under normal operating conditions at 50 Hz the following
applies: ' .

-Alter approx. 20,000 operating hours, however after21/2years
at the latest, the rolling-contact bearings and the adjacent
spaces should have the spent grcase and other dirt deposils
removed. The vacuum pump has therefore to be dismantied as
described in Section 9.5.1. .

The bearings and the adjacent spaces in the bearing cover
(027A) and the end shield (450A) have to be recharged with
fresh grease.

Type of grease: Mikrogel Aero Shell Grease 16 for rolling-con-
tact bearings or similar grease lo DIN 51825/DIN 51502-
KTC E 2 R (synthetic-oil-based grease).

Grease filling: Approx. 50 % of the free space inthe rolling-con-
tact bearing and approx. 65% of the volume of the adjacent
spaces in the bearing cover (027A) and the end shield (450A),
see Table in Section 11.

Different types of grease shouid not be mixed.
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8 Stérungsmdoglichkeiten und deren Beseitigung 8 Faults and remedial measures

Stérungen Ursache Abhiite

Motor lault Unterbrechung in Unlerbrechung durch
nichl an, mindeslens zwei Sicherungen, Klemmen
kein Leilungen der bzw. Zuleitungen
Laulgeriiusch Slromversorgung beseitigen

Molor lauft Unterbrechung in einer Siehe _Motor lault nicht
mchl an, Leilung der an, kein Laulgeridusch®
Brumm- Stromversorgung

geriusch

Motoriauler silzt test Pumpe cnlkalken

(siche Pkl. 6.2)

ggl. Pumpc enlleercn und
sdubern (siche Rep.-Anltg.
Pkt. 9.2.1 und 9.2.2)

ggl. Laulrad-Spallein-
slelfung prafen bzw,
korrigieren (sizhe Rep.-
Anitg. Pki. 9.3.2)

Laulrad ersctzen (siehe
Rep.-Anltg. Pkl. 9.3.1 und
9.3.2) : :
Lager erselzen

{siche Rep.-Anllg. Pkl. 9.5.1
und 9.5.2)

Laulrad delckt

Molorlager deleklt

Motorschudz- Kurzschluly in der Wicklung prulen lassen

schaiter {6sl Wicklung

nach €in- . : . o N
schallen wic- Molor Gberlasiet Bcluchlsllusagkcusslrom
der aus drossein

Gegendruck imn Druck-
slulzen ¢zu hoch

Gegendruck verkicinern

milgei6rderier
Flussigkeilsanteil zu hoch

Flussigkcitsanteil

verkieinern
Pumpe silzt lest Siehe .Molor laull nichl an,
Brummgeriusch”

Leislungsaul- Verkaltkung oder Pumpe cnikalken bzw.

nahme zu Ablagerungen siubern (siche Aep.-Anllg.
hoch Pki. 9.2.1 uod 9.2.2)
Pumpe keine Belricbsliussigkeit Richtigen BelricbsilUssig-
crzeugl kein vorhanden keitsirom gewdhricisien
Vakuum

arofic Undichtheil in der
Anlage

laische Drehrichlung

Anlage abdichlen

Drehrichiung andern durch
Vertauschen von 2 elekir.
Anschlullteitungen

Impelter faulty

Motor bearing laulty

Fault Cause Remedial measure

Motor does inlerruption in at least Check/replace luses,

not starl up, two current terminals or supply

no running supply leads leads

noise .

Motor does interruplion in one ol the See “Motor does not starl
nol slarl up, current supply leads up, No running noise”
::::;mng Molor shalt is jammed Rermove lime deposits

from pump (see 6.2)

Il necessary, drain and
clean pump (see Repair
Instructions 9.2.1

and 9.2.2)

It necessary check and
correcl impeller gap (see
Repair Instructions 9.3.2)

Replace impeller (sce
Repair Inslruclions 9.3.1
and 9.3.2)

Replace bearing (see
Repair Instruclions 9.5.1
and 9.5.2)

Motlor circuit-
breaker trips

Shori-circuil
in lhe winding-

Check winding

Major leak in system

Wrong direction
ol rotation

gggin afler Molor overloaded Reduce working-
cing liquid low
switched on
Back-pressure in the Reduce back-pressure
delivery branch too high
Liquid content too high Reduce liquid content
Pump is sluck Sec "Motor does not slant
up, humming noise”
Power Furred up or Remove lime deposils or
consumplion olhaer deposits clean pump (see Repair
too high Instructions 9.2.1 and 9.2.2)
Pump does Lack of working - - — Ensure correct
not generale liquid working-liquid llow
vacuum

Remove leak

Change direction of
rolation by reversing 2
electr. connecling leads

Pumpe

Pumpe zu klein
creeugl zu

grollere Pumpe cinsctzen

Uetricbsllissigkeitsstrom Belricbsilussigkcilsstiom

Vacuum thal
pumop

Pump too small
Working-liquid

Use larger pump
Increase working-liquid

geringes : . Ny gencrales :
N zZu gering bis zum 2lachen des R {low too low flow up lo 2 limes the
Vakuum Nenntordersiromes is 100 low nominal Howralc
crhéhen - . s
Betrichslussigkeil zu wanm ljclrichslf{issichilsslrorn Working liguid Cool or increase working-
1L |.-kuhteh bets. erhohen loo warm > 15°C liguid flow
Erosion 'q;lrollnnc Bautcile Erosion Replace componenls
.. erncuern concerned
kiemne Undichiheil in der Anlage abdichten Small leaks in the Remove lcaks
Anlage system i
- Gleitring undichl Runddichlringe der Gicil- Qearing ring Rgplace round seal ring ol
ringdichtung erneucrn scal lcaky sliding ring seal. |l
{siche Rep.-Anllg. Pkl. 9.3.1 . necessary replace complele
und 9.3.2) | bearing ring scal (sce
Repair Instructions 9.3.1
and 9.3.2)
Anomale Kavilation der Pumpe Kavitalionsschutzteilung Abinormal Cavitation of pump Connccl cavitation
kreischende anschlieficn screecching proteclion pipe
Geriusche . et . . - . noise . -
Belriebsitissigkeitssirom Belriebs!lussigkeitlsstrom Working-liquid flow Check and reduce
2u grofi prufen und reduzieren too high working-liquid llow
Pumpe Dichlungen deleki Dichlungen tberprulen Pump leaky Seals defective Check scals
uelicht
Instandhaltung Repair work

9 Reparaturanleitung
()-Angaben siehe Seite 47

9.1 Allgemein

Reparaturen an Maschinen mit EEx e-Motoren miissen
in Siemens-Werkstédtten durchgefiihrt oder von einem
amtlich anerkannten Sachverstindigen abgenommen
werden.

& WARNUNG

Es empliehit sich, vor Beginnvon Demonlagearbeiten die Pum-
pe zu entkalken!

Pumpen zum Fadrdern gesundheitlsschadlicher Gase sind vor
Fem Offnen zu spiien, so daf eine gefahrlose Demontage mog-
ich ist.

Saug-und Druckleitungen (2 und 12, siehe Pkl. 4.3.2), Belriebs-
ltassigkeitszulihrung (20, siehe Pkl. 4.2.2 c), sowie Kavila-
lionsschutzleitung (51, siehe Pkt. 10) entfernen und nach Been-
digung ailer Arbeiten unverspannt wieder anschlieBen.

Vor Beginn der Arbeiten ELMO-F-

trennen.

Vakuumpumpen sichtbar vom Netz

Active 29/01/2014

9 Repair instructions
For dala in brackels see Page 47
9.1 General

Repair work on machines with EEx e motors must be
carried out in Siemens workshops or be acceptance-
tested by an authorized expert.

& WARNING

Belore dismanlling is commenced, lhe pump should be
defurred. Pumps handling harmful gases should be flushed

Before carrying out any work visibly
disconnect the ELMO-F vacuum
pumps from the supply. system.

before being opened, so-that safe dismantling is possible.

Remove suclion and delivery pipes (2 and 12, see 4.3.2), work-
ing liquid feed pipe (20, see 4.2.2 c) and cavitation prolection
pipe (51, see Section 10). Alter completion of repairs reconnect
the pipes without mechanical stress. 9
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Bei Reparatur sind alle Teile grindlich zu reinigen, auf Wieder-
verwendbarkeit zu Oberprofen und evtl nachzuarbeiten.

9.2.1 Demontage von Pumpendeckel bzw. Steuerscheibe
Schrauben (063A) ldsen, Pumpendeckel (061A) mit Steuer-
scheibe (048B) so abnehmen, daB die Steuerscheibe (048B)
vom Runddichtring (058A) umspannt bieibt. Die Demontage der
Steuerscheibe (048B) aus dem Pumpendeckel (061A) ist nurin
wenigen Fallen notwendig, z. 8. zum Saubern bzw. Austausch
von Ventilpiatte (050A) und Rohr (071A). Rutschtder Runddich-
tring (058A) beim Abnehmen des Pumpendeckels (061A) von
der Steuerscheibe (048B), ist es ebenfalls ratsam, die Steuer-
scheibe (048B) herauszunehmen. Bei festklemmender Steuer-
scheibe (048B) solite dies durch Herausklopfen mit Hilfe eines
12 mm-Bolzens, der durch die Spulbohrung des Pumpendek-
kels (061A) gesteckt ist, erfolgen (vergl. Skizze).

Spulhohrung
Flushing oullet

When repair work is carried out, all parts shouid be cleaned
thoroughly, checked for reusabilily and, if necessary, be
repaired. .

9.2.1 Dismantling pump cover and port plate

Undo screws (063A), take off pump cover (061A) and porl plate
(048B) so thattheround sealing ring (058A) remains around the
port plate (048B). Only seldom is it necessary to remove the
port plate (0488) from the pump cover (061A), e.g. to clean or
replace the valve plale (050A) or the pipe (071A). |f the round
sealing ring (058A) slips off the port plate (048B) when the
pump cover (061A) is removed, the port plate (048B) should be
taken out as well. if the port plate (048B) jams, it should be ham-
mered oul with the aid of a 12 mm boll stuck through the flushing
outlet of the pump cover (061A) (see sketch). '

Bolzen, ¥ 12 mm, 140 mm lang
Bol, 12 mm dia., 140 mm long

Deckel {061A)
‘Cover (061A)

Runddichlring (05§A) W
Round scaling ring (058A \

Steuerscheibe (048B)
Port platc (048B)

Rahr (071A)
Pipe (071A)

Ventiiplalle (050A)
Valve plate (050A)

Demontage Steuerscheibe (048B) 3
.

Dismantling of port piate (048B) .

Nach lasen von Schraube (053A) sind Fangplatte (051A) und

Ventilplatte (050A) abnehmbar.

9.2.2 Montage von Pumpendeckel und Steuerscheibe
Pumpe senkrecht aut die Lufterhaube (500A) stelien.

- Anbau Pumpendeckel, vollsténdig .

(Pumpendecke! bildet mit Steuerscheibe (048B) und Rund-
dichtring (058A) eine Einheit)

Pumpendeckel (volistindig) unter Beachlung des aus dem
Pumpengehiuse (002A) ragenden Zentrierstiftes (037A) aul
das Pumpengehiuse (002A) autdricken und mit Schrauben
(063A) am Pumpengehéuse (002A) anschrauben.

- Einzelteil-Montage

Dichtflache def Steuerscheibe (048B), die zum Pumpendek-
kel (061A) zeigt, von Dichtmassenreslen saubern. Steuer-
scheibe (048B) wie folgt komplettieren: Ventilpfatte (050Ai so
auflegen, daB die Krimmung der Ventilplattenzungen gegen
die Steuerscheibe {048B) weist, Fangplatte (051A) daruber-
legen und mil Schraube (053A), deren Gewinde mit etwas
Schrauben-Sicherungsfliussigkeit, z.B.LOCTITE Typ 243,be-
netzt ist, mit Anzugsmoment M, = 2,5 N :m anschrauben. Die
komplettierte Steuerscheibe (048B) mit ihrer Planfldchensei-
te aul das Pumpengehause (002A) auflegen. Dabei ist zu
beachtien. daB die nahe dem AuBendurchmesser der Steuer-
scheibe (0488} belindliche Bohrung, @ 4,2, winkelgetreu mit
dem im Pumpengehiuse (002A) angeordneten Zentrierstilt
(037A) Ubereinstimmt. Runddichtring (058A) verdrehfrei um
Steuerscheibe (048B) spannen und gegen Pumpengehause
{002A) schieben. Die zum Pumpendeckel (061A) gerichtete,
obere Dichtflache der Steuerscheibe (048B) mit fiissiger

Dichtungsmasse (z.B. Epple 22) benetzen, sofort Pumpen-

deckel (061A) aufiegen und am Pumpengehduse (002A) an-
schrauben. | :

Pumpe wieder aul die FuBe stellen.

10

Alter bolt (053A) has been unscrewed, the inlercepting plate
(051A) and the valve plate (050A) can be laken oil.

9.2.2 Assembling the pump cover and port plate
Stand pump vertically on the fan cowl (S00A).

- Assembling pump cover, complete
(Pump cover forms a unit together with the port plate (048B)

Active 29/01/2014

and the sealing ring (058A)).

Press pump cover (complete) onto the pump casing (002A),
aligning it with the centering pin {037A) which sticks outofthe
pump casing (002A). Then fix it to the pump casing (002A)
with screws (063A).

- Assembling iﬁdividual parts

Remove residues of sealing compound from the sealing sur-
face of the port plate (048B) which points towards the pump
cover (061A). Complete port plate (048B) as follows: Fitvaive
plate (050A) so that the curvalure of the valve plate reeds
- points towards the port plate (048B). Then place intercepling
plate (051A) on top of it and fix with bolt (053A), the thread of

. whichis lightly moistened with a locking liquid suchas Loclite

Type 243 (tightening lorque 2.5 N - m). Fitthe complete port
plate (048B) with its plane surface onto the pump casing
(002A). Ensure that the bore hole (4.2 mm dia.) near lthe outer
edge of the port plate (048B) mates with the centering pin
{037A) in the pump casing (002A). Fil the sealing ring (058A)
around the port plate (048B) withoul twisling it and push it
against the pump casing {002A). Moisten the upper sealing
surface of the port plate (0488) which points towards the
pump cover (061A) with liquid sealing compound, e.g. Epple
22. Put the pump cover (061A) immediately onto it and screw
it to the pump casing (002A).

Then put the pump onto its feet again.
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9.3.1 Demontage von Laufrad und Gleitringdichtung (GLRD)
Schrauben (063A) losen, Pumpendeckel (061A) zusammen mit
Steuerscheibe (048B) und Runddichtring (058A) abnehmen.
Laufrad (047A) mittels Abziehvorrichtung abziehen (beachte
Skizze). Toleranzring (048A) entfernen und PaBfeder (O06A)
aus der Motorwelle herausnehmen. Scheibe (036A) und Gleit-
ringdichtung (035A) mit Gegenring und Dichlring abziehen. Zur
leichteren Demontage der GLRD (035A) Motorwelle vor der
Dichtung mit Ol benetzen; bei Schwergangigkeitoder stark ver-
kalkter Pumpe nach Pki. 9.4.1 demontieren.

Schraube M20 x 120 DIN 933; Gewindeende DIN 78-SP f ‘D

Bolt M20 x 120 DIN 933; Thread end DIN 78-5P 4+
MER S

Gewinde mit Molykote gelettet
Thread greased with Molykote

Balken

9.3.1 Dismantling impeller and bearing ring seal

Undo screws (063A) and take off pump cover {061A) together
with the port plate (0488) and the sealing ring (058A). Draw off
the impeller (047A) with a puller tool (see sketch). Remove the
tolerance ring (048A) and take the feather key (006A) ogt of !he
motor shaft. Draw off the washer (036A) and the bearing ring
seal (035A) with mating ring and sealing ring. For easier dis-
mantling of the bearing ring seal (035A), slightiy oil gh.e.mqtor
shaftin front of the seal. Dismantle according to 9.4.1if itis tight
or if the pump is extremely caicified.

| S

Schraube M12 (063A)
Bolt M12 (0634)

N .
Bar r/\ 777

3

Schraube M16 x 25

mil Zentricrung DIN 332-A5 x 10,6 im Kop!
Bolt M16 x 25;

wilh centering recess DIN 332-A5 x 10,6 in the head

_ri2 ' R
ANV 77 2777 A
thnliniy

YRl q v ‘\,I -

Nt

’ »" : . ) ill-.

Demontage Laufrad mittels Abziehvorrichtung i
o e Dismantling the impeller with a puller tool :

9.3.2 Montage der GLRD

Zur Erleichlerung der Monlage ist die Aufnahmebohrung des
Gegenring-Dichtringes der GLRD (035A) im Pumpengehduse
(002A) und die Motorlauferwelle im Bereich des Sitzes der
GLRD (035A) leicht mit Mineraldl zu benetzen. Zum Ein- bzw.
Aufpressen der GLRD (035A) ist eine Montagehilse (Kunst-
stolfrohr) zu verwenden. Zuerst separat Gegenring mil montier-
tem Dichtring, dann die rotierende GLRD-Einheit mit Scheibe
(036A) vorsichtig in leicht zigiger Weise aufschieben. Pafifeder
(006A) und neuen Toleranzring (048A) in die Motorwelle einle-
gen.

Der Toleranzring (048A) ist nach jeder Demanlage zu erselzen.
Laufrad (047A) aut die Welle auldricken, so. daB ein Spalit zwi-
schien Laufrad (047A) und Sleuerscheibe (048B) bzw. Frontila-
che Gehause (002A) von 0,15 bis 0,2 mm ensteht.

Kontrolle des Spalles in waagerechter Lage der Vakuum-
pumpe:

Lineal auf Pumpengehause (002A) legen und Luftspalt zwi-
schen Lineai und Laufrad (047A) mit Fuhllehre prifen.

Schraube M16
M16 boll

“Balken oder Scheibe : | b

Bar or washer J
Scheibe 0,15 dick f
Washer 0,15 thick N\

—

1
)

9.3.2 Assembling bearing ring seal

To simplify assembly, the borehole for the mating ring sealing
ring of the bearing ring seal (035A) in the pump casing (002A)
and the location of the bearing ring seal on the motor rotor shalt
should be lightly moisiened with mineral oil. To press in the
bearing ring seal (035A) use an assembly sleeve {plastic tube).
First of all push the mating ring wilh the seal ring'carefully and
smoothly onto the shaft and then the rolaling bearing ring seal
uni! with the washer (036A). Insert'featherkey (006A) and new
tolerance ring (048A) into the motor shalfl.

The tolerance ring (048A) should be replaced after each
dismantling. Push impeller (047A) onto the shalt until the gap
between it and the port plate (0488) or the front face of the
casing (002A) is 0.15 to 0.2 mm.

Check the gap with the vacuum pump in the horizontal position:

Place ruler on the pump casing (002A) and check gap between
ruler and impeller (047A) with feeler gauge.

r Gewinde mit Molykote gelettel

- 1 Thread greased with Molykote .'
— ' : l

Aufdriucken des Laufrads
Pushing the impeller onto the shaft

Active 29/01/2014
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Pumpendeckel (061A) mit Steuerscheibe (0488B) und Rund-
dichtring (058A) montieren wie unter Pkt. 9.2.2 beschrieben.
Die Pumpe muB sich nach Montage leicht durchdrehen lassen
{von Hand Motoriufter drehen). Dazu Schrauben (503A) l6sen
und Liiterhaube (500A) abnehmen. Am AuBenlifter (502A)
drehen. Lifterhaube (500A) wieder aufsetzen und mit Schrau-

ben (503A) festschrauben:

9.4.1 Demontage des Pumpengehéuses. :
Zuvor Laufrad (047A) demontieren wie ,Demontage von Lauf-

" rad und Gleitringdichtung” (Pkt. 9.3.1), wobei der Ausbau der

Gleitringdichtung (035A) in der zuvor erwahnten Art entfallen
kann, weil sie mitdem Abnehmen des Pumpengehduses (002A)
von der Welle abgezogen wird. Schrauben (038B) lgsen und -
Pumpengehduse (002A) vom Lagerschild (026A) durch vor-
sichtiges Abklopfen in Richtung Wellenende trenncn.

9.4.2 Montage des Pumpengehaduses .
Pumpengehiuse (002A) mit Schrauben (038B) am Lagerschild
(026A) anschrauben. Weitermontage wie ,Montage GLRD und
'devs Laufrades" (Pkt. 9.3.2). ,

9.5.1 Demontage Liufer und Rillenkugellager

Wic .Demontage von Laufrad und GLRD" (Pkt. 9.3.1) und ,De-
montage des Pumpengchauses” (Pkt. 9.4.1). .

Schrauben (503A) lgsen, Lufterhaube (500A) abnehmen, Si-
cherungsring (506A) enlfernen, AuBenlofter (502A) abziehen
und PaBifeder (505A) aus der Welle nehmen. Schrauben (025A)
iosen, dabei aul Einlegemultern (082C) achten, die bei der

* Montage wieder benoligt werden. Schrauben (028A) 16sen, La-

gerschild (026A) und Motorlaufer (005A) vom Motorgehduse
mit Standerpaket (001A) trennen.

V-Ring (033A) abziehen, Scheiben (300A und 022A) abneh-
men, Rillenkugellager AS (007A) mit Abziehvorrichtung von
Welle abziehen. Lagerdeckel (027A) abnehmen. Rillenkugella-
ger BS (008A) mil Abziehvorrichtung abziehen und COX-Ring
(478A), falls vorhanden, abnehmen.

Lagerschild (450A) swecks Siauberung von Altfelt nach Losen
der ‘Schrauben (451A) abnehmen; aul Federscheibe (018A),
Federband (455A)und Einlegemuttern (458A) achlen.

9.5.2 Montage Liufer und Rillenkugellager

Rilienkugellager (007A und 008A) mit Schmierfelt nach Tabelle
unter Pkt. 11 fillen. Ggl. COX-Ring (478A) aufschieben. Rillen-
kugellager (008A) mit Vorrichtung so aufdricken, daB die Lage
der Deckscheibe des Rillenkugellagers (008A) bei Moloren-
ausfohrungen mit'COX-Ring (478A) auf der Seite dez Wellen-
endes, bei Motorenaustuhrungen ohne COX-Ring (478A) auf
der Seite des Liuferpaketes angeordnet ist. .
Lagerdeckel (027A) mit Schmicrfctt nach Tabelle unter Pkl 1
fullen, in zwei der vier M6-Gewindebohrungen Bolzenschrau-
ben so eindrehen, daf sie auf der gefetteten Seite mindestens
50 mm weit herausstehen. Lagerdeckel (027A) Gber das A-sei-
lige Wellenende des Motoriaufers (005A) schieben. Rillenku-
geliager AS (007A) mit Vorrichtung so aufdricken, daB die La-
ge der Deckscheibe des Rillenkugellagers (007A) auf der Seite
des Wellenendes angeordnel isl.

Lagerschild (450A) im Bereich der Nabenbohrung mit
Schmierfett nach Tabelle unter Pkt 11 follen, Federscheibe
(018A)} in Nabenbohrung einlcgen, Lagerschild (450A) an Mo-
lorgehause (001A) montieren und Schrauben (451A) anziehen.
Moloriaufer (00SA) in Molorgehéuse (001A) einliihren. Die zwer
Scheiben (022A) gegen Rillenkugeilager (007A) schieben.
Scheibe (3004) leicht einfetten und gegen die Scheiben (022A)
schieben. Lagerschild (026A) auf Motorlaufer (005A) aufstek-
ken, dabei die zwei Bolzenschrauben im Lagerdeckel (027A),
dic als Montagehilfe dienen, einfadeln. Einlegemuttern (082C)
in die im Motorgehiuse (001A} dalur vorgesehenen Taschen
einlegen, Lagerschild (026A) an Molorgehause (001A) montie-

ren, Schrauben (025A) anziehen. Zwei Schrauben (028A) lose-

cindrehen, Monlagebolzen entfernen, restliche Schrauben
(028A} aindrehen, samlliche Schrauben (028A) anziehen.

12 .

r
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Assemble pump cover (061A) with port plate {0488) and sealing
ring (058A) as described under 9.2.2. Alter reassembly, the
pump must be free to turn (undo screws (503A), remove fan
cowl (500A) and turn motor fan (502A) by hand). Replace fan
cowl (500A) and fix it with screws (503A).

9.4.1 Dismantling pump casing .
First of all, dismantie the impelier (047A) as described under
9.3.1 (“Dismantling impeller and bearing ring seal”). The bear-
ing ring seal, however (035A), need not be dismantied as des-
cribed, as itis drawn off the shaft when the pump casing (002A)
is removed. Undo screws (0388B) and separate pump casing
(002A) from the bearing shield (026A) by carelully knocking it

_off towards the shaft end.

9.4.2 Assembling pump casing
Assemble the pump casing {002A) and the bearing shield

' (026A) using the screws (038B). Continue as described under

9.3.2 “Assembling bearing ring seal and impeller”.

9.5.1 Dismantling rotor and deep-grove ball bearing
Proceed as described under 9.3.1 “Dismanlling impelier and
bearing ring seal” and 9.4.1 "Dismantling pump casing”.
Undo screws (503A), lake off fan cow! (500A), remove retaining,
ring (506A), draw off external fan (502A) and take featherkey
* (505A) out of the shalt. Unscrew bolls (025A), laking care of the
sunk nuls (082C) which are required for reassembling. Undo
screws (028A) and separale bearing shield (026A) and motor
rotor (005A) from the motor casing with stator core (001A).

Draw off V ring (033A), remove washers (300A and 022A) and
draw the drive-end bearing (007A) off the shaft with the puiler
tool. Remove bearing cap (027A). Draw off the non-drive-end
bearing (008A) with the pulier tool and remove Coxring (478A),
if provided. :

To fémove used grease, take off the bearing shield (450A) after
undoing the screws (451A). Take care of spring washer (018A),
spring strip (455A) and sunk nuts (458A).

9.5.2 Assembling rotor and deep-grove ball bearing
" Fill deep-grove ball bearings (007A and 008A) with lubricating
" grease as per table in Section 11, if provided. push on Cox ring
(478A). Use drive sleeve (9) and spindte {10) to push bearing
(008A) onto the shaft so that the cap of the bearing is on the
shaft end side when a Cox ring (478A) is used, and ontherotor
core side when a Cox ring is not used.

Fill bearing cap (027A) with lubricating grease as per table in
Section 11. Screw stud bolls inlo two of the four M6 threaded
holes so that they stick out at least 50 mm on the greased side.
Push bearing cap (027A) over the drive-end shalt end ol the
motor rotor (005A). Use the drive sleeve (9) and spindie (10) to
press the drive-end bearing (007A) onto the shaft so that the
cap of the bearing is on the shaft end side.

Fill the bearing shield (450A) in the area of the hub borehole
with lubricating grease as per table in Section 11. Insert spring
washer (018A) into lhe hub borehole. mount bearing shield
(450A) on the motor casing (001A) and tighten screws (451A).
Insert motor rotor (005A) into the motor casing (001A). Push the
two washers (022A) against the bearing (007A). Lightlly grease
the washer (300A) and push against the washers (022A). Fitthe
bearing shield (026A) onto the motor rotor (005A), threading in
the two stud bolts in the bearing cap (027A), which are used as
assembly aids. :

insert nuts {082C) into the pockets'in the motor casing (001A).
Fit bearing shield {026A) to the motor casing (001A) and lighten
screws {(025A). Screw in two screws (028A) loosely, remove
assembly bolls, screw in the remaining SCrews’ (028A) and
tighten all screws (028A).
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10 Spindel
10 Spindle

9 Treibhilse -
9 Drive slceve

PaBfeder (S05A) in die Motorlauferwelle (005A) einlegen, Au-
Benlufter (502A) bis Anschlag an Paf3feder (505A) aufdricken
und mit Sicherungsring (506A) sichern. Lufterhaube (500A)
aufselzen und mit Schrauben (503A) festschrauben.

V-Ring (033A) aufschieben; die Welle mul} im Bereich des V-
Ring-Sitzes leltfrei sein.

033A 300A

In den Lagerdeckel eingeschraubler Monlagebolzen
Assembly bolts screwed inlo the bearing cap

(027A)

Anbringen und Benulzen der Monltagehille beim Monlieren des Motorlaulers
Filling and use of lhe assembly aids when assembling the motor rolor

Insert featherkey (505A) into the motor rotor shaft (005A), press
on external fan (502A) as far asfeatherkey (505A), and secure it
with retaining ring (506A). Fit tan cowl {500A) and fix with
screws (503A).

Push vV rir{g (033A) onto the shaft. The shaft must be free from
grease at the V ring location.

(2x)
022A

11 40,5 vt

Weil€rmontage wie
9.4.2).

.Montage des Pumpengehiuses (Pkl.

9.6.1 Demontage Motorgehduse mit Stinderpaket bei zusam-
- mengebauter Vakuumpumpe

Schrauben (503A) l6sen, Liuiterhaube (SO0A) abnehmen. Si-
cherungsring (506A) hecrausnehmen. AuflenlUfler (502A) ab-
zichen und PalBfeder {505A) aus der Motorwelle herausneh-
men.

Schrauben (451A) 16sen, dabei auf Einlegemullern (458A) ach-
ten (werden bei der Monlage wieder bendligl) und Lagerschild
(450A) abnehmen. Schrauben (025A) 16sen, dabei auf Einlege-
mutlern (082C) achten (werden bei der Montage wieder bend-
ligl) und Motorgehduse mit Slinderpakel (001A) von der Pum-
pe trennen.

9.6.2 Montage Motorgehduse mit Stinderpaket
Motorgehduse mil Stinderpaket (001A) Gber Molorlduler
(005A) schieben. Einlegemultern (082C) in die im Motorgehidu-
se (001A) datiir vorgesechenen Taschen ciniegen und Motorge-
hiluse (001A) mil Schrauben (025A) an Pumpe anschrauben.
Uberprulen, ob Federscheibe (018A) in den Lagerschild (450A)
eingclegt ist. Dann Lagerschild (450A) auf Molorwelle auf-
schieben. Einlegemwuttern (458A) in die im Motorgehduse
(001A) dallr vorgesehenen Taschen einlegen und Lagerschild
(450A) mit Schrauben (451A) an Motorgehduse (001A) an-
schrauben. PaBfeder (505A) in die Motorwelie einlegen, Aulen-
lifter (502A) bis Anschlag an PaBfeder (505A) aufdricken und
mit Sicherungsring (506A) sichern.

AuBenlifter (502A) von Hand drehen; Pumpe muf sich nach
der Montage Icicht durchdrehen lassen.

Lifterhaube (S00A) aulsetzen und mit Schrauben (503A) an-
schrauben. ¢

-
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Einbauraum [ir V-Ring (033A)
Installation space for V ring {033A)

Continue assembly as described under 9.4.2 “Assembling
pump casing”

9.6.1 Dismantling motor casing with stator core with the
vacuum pump assembled

Undo screws (503A) and remove tan cowl (500A). Take out
retaining ring (506A). Draw off external fan (502A) and take
featherkey (505A) out of the motor shalt.

Undo screws {451A), taking care of nuts (458A) which are
required for reassembling. Remove bearing shield (450A).
Undo screws (025A), taking care of nuts (082C) which are
required for reassembling. Remove motor casing with stalor
core (001A) from the pump.

9.6.2 Assembling motor casing with stator core

Push motor casing with the stator core (001A) over the motor
rotor (005A). Insert nuts (082C) into the appropriate pockets in
the mctor casing (001A) and screw motor casing (001A) to the
pump with screws (025A). Ensure that the spring washer (018A)
is inserted in the bearing shield (450A). Then push bearing
shield (450A) onto the motor shaft. Insert nuts (458A) into the
appropriate pockets in the motor casing (001A) and screw
bearing shield (450A) to the motor casing (001A) with screws
(451A). Insert featherkey (505A) in the motor shaft, press on
external fan (502A) as far as the leatherkey (505A) andsecureit
with retaining ring (506A).

Turn external [an (502A) by hand. After reassembly pump must

rotate easily.
Fit fan cowl (500A) and fix with screws (503A).

13
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Anhang v
10 Nachtraglicher Anbau des Kavitationsschutzes

iedrigen Ansaugdriicken
kann ein knisterndes Ge-
t, das bei Dauerbetrieb

Arbeitet die Vakuumpumpe bei zu n
bzw. zu hohen Wassertemperaturen,
rausch auftreten, Kavitation genann

werkstoffschaden verursacht.

Zum Umrasten bendtigt man auBerhalb der Pumpe (1) den An-
schiuf der Verbindungsleitung (51) zwischen dem Deckel der
Pumpe (1) und dem FIUssigkeits-Uberlaul (7). Esistzu beach-
ten, daB das Ende der Verbindungsleitung (51) nichtin einFlus-

sigkeitsbad eintaucht.

Vacuum Sewer Operations and Maintenance Manual

Appendix

10 Retrofitting cavitation protection
ates alintake pressures which are oo

tures which are too high, a crackling
ur which causes material dam-

if the vacuum pump oper
low or at water tempera
noise, called cavitation, can occ
age in continuous operation.
For retrofitting cavitation pro
required outside the pump (1) betweenthe p
the liquid overflow (7). Make sure that theend otthe ¢
. 'bipe (51) is'not immersed in a liquid.

tection, a connection pipe (51) is
ump cover (1) and
onnection

nétigl:

(072A).

ten!).

072A 071A 061A

ot

—t

0788 051A 050A 0488  058A
080A : ’

Umristung Kavitationsschutz

14 '

Q-Pulse Id TMS611

Innerhalb der Pumpe werden folgende Teile zur Umristung be-
1 neue V(enti|p|auenvarianle (QSOA), t Rohr (071A), 1 Scheibe

Durchfuhrung: pumpendeckel (061A) und Steuerscheibe
(048B) nach Pkt 9.2.1 demontieren. Schraube (053A) von
Steuerscheibe (048B) losen, Fangplatte (051A) abnehmen und
die bisherige, mit 4 Fingern versehene Ventilplatte (050A) ge-
gen eine neue mit 3 1/2 Fingern austauschen (Skizze beach-

Active 29/01/2014

1 ELMO-F-Vakuumpumpe

7 Uberlauf
12 Druckleilung

14 - Spul- und Entleerungsbohrung
51 Kavilationsschutzicilung

I ELMO-F vacuum pump
7 Overllow
12 Pressure pipe
14 Flushing and draining oullet
51 Cavilation prolection pipe

Anschluf Kavitationsschutzlieitung
Connection of cavitation protection pipe

arts are required for retrofitting:

er (072A).

inside the pump the following p
1 new type of valve plate (050A), 1 pipe (071A),1 wésh

cover (061A) and port plate (0488B)
as described in 9.2.1, Remove screw (053A) from port plate
(0488}, take off intercepting plate (051A) and exchange the
valve plate (050A) with its 4 fingers for a new one with 3 1/2fin-

gers (see skgtch).

Execution: Dismantle pump

0S3A 050A

071A

Retrofitiing cavitation prolec!ion
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Anschlielend Fangplalle (051A) wieder -auflegen und mit
Schraube (053A), deren Gewinde mit elwas Schrauben-Siche-
rungsflussigkeit, z.B. LOCTITE-Typ 243, benetzt ist, mit An-
zugsmoment M, = 2,5 N . m anschrauben.

Von der AuBlenseite des Pumpendeckels (061A) VerschluB-
schraube (0788) und Dichtring (080A) entfernen, dann Schei-
be (072A) empressen

Rohr (071A) in die Steuerscheibe (0488B) stecken und Pumpe It.
.Montage von Pumpendeckel und Sleuerscheibe®, Pkt. 9.2.2,
Ierllgmonlleren

11 Schmiertabelle (siehe 7.2)

Then replace intercepting plate (051A) and fix with a screw
(053A), the thread of which is lightly moistened with locking
liquid, e.g. LOCTITE Type 243 (tightening torque 2.5 N - m).

Remove screw plug (0788) and sealing ring (080A) from the
outside of the pump cover (061A) and then press in washer
(072A). Insert pipe (071A) into the port plate (048B) and con-

tinue assembly of the pump as described under 9.2.2°

“Assembling the pump cover and port plate”.

11 Bearing lubrication table (also see Section 7.2)

Fettsorte ]
AeroShell Grease 16

Type of grease [

007A DIN 625 008A" DIN 625 027A 450A 478A
Vakuumpumpentyp Rillenkugcllager AS Riilenkugeilager BS Lagerdeckel Lage.rschilq Co:t-R_ing
Vacuum puing lype Drive-cnd deep-groove ball bearing Non-drive-end deep-groove Bearing cap Bearing shield Cox-ring

ball bearing
Kurzzeichen Feltmenge Kurzzeichen. Fellmenge Fetlmenge
Code number Quanlily of grease | Code number Quanlily ol grease Quantlily of grease
9 9 9 g
20V5131 - ... .0 -. .
BVEI3E - - 6209-ZJC3 10 25 A6209
6211-Z4C3 14 - 21
2BV5121 - . ... 0 - .
2BVS5121 - L1 -, .
6208-ZJC3 8.7 1" A6208
2BV5111 - . ... 0 -,
20v5118 - oL -, )
5 6209-23C3 10 .18

20v5110 -, ... 0 -,
S0vei10 -, . 1o 6205-ZJC3 3 6 A6205

12 Anzugsmomente fir Schrauben und Muttern

Falls keine anderen spcziflischen Angaben gemacht sind, gel-
len [Gr Verbindungen der Belesligungsschrauben und -mut-
lern {olgende Anzugsmomenle:

12 Tightening torques for nuts and bolts

Unless otherwise specilied, the following torques apply fo
tightening nuts and bolts:

r

Gcwindcg;rbﬂe

Type of thread M4 M5 MG . M8 M10 M12 M16
Festigkeitsklasse .

Strength class 5.6 5.6 8.8 8.8 8.8 8.8 5.6
Anzichdrehmoment

Tighlening torque . 1.4 2.6 8 20 40 70 83

Anzugsmomente M, in N - m mit einer Toleranz von 4- 10 %
Tighlening torques in N - m wilh a tolerance of = 10 %

13 Ersatzteile
13.1 Allgemeine Hinweise

Bitte geben Sie.bei der Ersatzteilbestellung neben der Teile-
Bezeichnung und der Teile-Nummer auch stets den kompletten
Pumpentyp und die Fertigungsnummer an. Typ und FNr. sind
aus den Schildangaben ersichtlich. Die Teile-Bezeichnung
solile mit der Bezeichnung in der untenstehenden Ersatzieilli-
ste ubereinstimmen.

Besteilbeispiel: 2B8V5131-0KC20-7,
FNr. EBK62 2621 022001,
Lagerschild, AS, 026A.

Handelsubliche Normteile, siche Pkl 13.4, kénnen unler ge-
nauer Beachtung gleicher Bauart, Abmessungen, Festigkeits-
klasse usw., im freien Handel bezogen werden.

13.2 Ersatzteile mit Bestellnummern siehe Seite 47

13.3 Biidliche Darstellung einer zerlegten
Vakuumpumpe siche Seite 50

13.4 Tabeile der im treien Handel
zu beziehenden Normteile siehe Seite 51

13 Spare parts
13.1 General instructions

When ordering spare pahs, please stale the part designation,
part number, the complete type of pump and the serial number.

Type and serial number are indicated on the nameplate. Th
part designation should-correspond to the designation in th
spare parts list below. .

Ordenng example 2BV5131-0KC20-7,
Serial No. EBK62 2621 022001,
drive-end bearing shield, 026A

e
e

Standard parts (see Section 13.4 can be procured from local
suppliers. Ensure that these parts have the same type of cons-

truction, dimensions, strength class elc.

13.2 Spare parts and order numbers, see Page 47

13.3 Exploded diagram of a vacuum pump, see Page 50

13.4 Table of standard parts which
can be procured from local dealers, see Page 51

Active 29/01/2014

1

5

Page 123 of 187




Vacuum Sewer Operations an d Maintenance Manua

————

. . [ L . .

SECTIONS5 -

HIDROSTAL SEWAGE PUMPS

Q-Pulse Id TMS611 . Active 29/01/2014 - Page 124:0f 187 J



Q-Pllse Id TMS611

) Ao
XY W

P AR AT

AT R

Crdr

sre
o

RN ST

e

»
Y

)

TR

o,

A N e

SR

™

."F_,.,,‘_r‘."".;-ﬂ‘, RN v,r,-',:;.-!,-,'_;.‘-.,'.;

21}

EE AN

15

BT T O e U

ey

Vacuum Sewer Operations and Maintenance Manual

AIRVAC - RSM P/L

ORDER No: 848422

ENVIROTECH JOB No: 944987

SALES AND TECHNICAL SERVICE

SOMERSBY HEAD OFFICE
CHARLES BUNN

TELEPHONE "(043) 40 2388
FACSIMILE (043) 40 1080

PARTS SERVICE AND SALES

SOMERSBY HEAD OFFICE
GRAHAM BASSEIT

TELEPHONE . (043) 40 2388
FACSIMILE  (043) 40 1080

AUSTRALI

A division of Baker Hughes Australia Pty. Limiled
A.C.N. 004 752 050

HEAD OFFICE -

SOMERSBY HEAD OFFICE
CHARLES BUNN

TELEPHONE (043) 40 2388
FACSIMILE (043) 40 1080

R e

iy

HIDROSTAL PUMPS

D03K-S01+DDMIK-M112

H 2256

SERIAL NO TAG NO

H 2257
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SERVICE MANUAL FOR INSTALLATION AND
OPERATION FOR K-LINE BEARING FRAME PUMPS.
NON REGULABLE/MECHANICAL SEAL.

Where adverse suction conditions exist and cause loss of prime, external priming devices should be
used. Suction conditions such as liquid temperature, altitude above sea level and specific gravity
must be compensated for.by proper construction of the suction line. '

When pumping liquids with gas separaton, do not install the pipeline for negative suction.

Avoid gate valves for suction lift installations and for positive suction head installations, when the
pump is operating ensure gate valves are completely open. '

v
()
O
O
e}
|W
-
|/

Figure 1.1 - Figure 1.2

{

ALIGNMENT

The pump driver, if supplied, is correcty aligned on the baseplate at the factory. However, a
certain amount of deformation of the baseplate is possible during transit and it is therefore necessary
to check the alignment between the pump and driver before sw@rt-up. The pump shaft should be
checked for both angular and parallel alignment, a flexible coupling will not compepsate for
misalignment. Inaccurate alignmen: will result in vibraton and excessive wear on the bearings,

shaft sleeve and mechanical seal faces.

HIDO003/1/1 26 July 1993
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SERVICE MANUAL FOR INSTALLATION AND
OPERATION FOR K-LINE BEARING FRAME PUMPS.
'NON REGULABLE/MECHANICAL SEAL. '

The check for angular alignment (Figure 1.3) should be made by inserting an inside calliper or taper
gauge at four points, 90° apart, between the coupling faces which must be within 0.3mm.

To check for parallel alignment place a straight edge across the coupling rims at the top, bottom and
both sides. The unit will be in parallel alignment when the straight rests evenly on the coupling im

at all positons.

. ,nlnv/

Figure 1.3
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TYPE CODE HYDRAULIC END

\
Hydraulic size . Dimension
Discharge-flange dimension 5 and
(in tnches)
' Pump type
Impeller style .
/
Lmpeller size N
Material execution of the pump . . : Impeller and
Clearance adjustmehi (impeller B . execution'
to suction cover) .
specification
Additional description of '
construction_
: /
T Y L
~

=

DO4 K—-HSS50QE
2 0SS XK-HO010D
I 16 XK-HD2R
FO4XK-MHIR
406 F-MO01
M 23 D-001024a
St Sm—— ] .
Impeller Flange: LJ  (empty)=Standard. D,E,F =
- » Special cone-dimension on the shaft tip (see table,
page 13) '
Bearing Frame
Style: L1 = Standard, A= DA-Bearing Frame
- or 0 = Standard (clearance adjustment by shimming), -
R =Regulable, C= one-piece volute casing- suction casing, regulable

= 1,2.3,5and 7

— 00 (only 1 size avauable), LO, LL, LM, LH LS MO. MD, MH, HO, HD,
HS, SO, SD and Ss.

K, Q F, A D

02, 03, 04, 05, 06, 08, 10, 12, 16, 20 and 28.
Volute - casings with integraily cast guide rail auto-coupling OC correspoads

to 03,0D corresponds to 04. |

A, B.C,D,EFHILLaudM

NOTE: On some sheets of the data book. where the discharge flange dimension of the hydraulic code is
less than 10 inches, the zero has becn lert out. ' ;
Example: E0SK ESK
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: A TYPE CODE
I BEARING FRAME STANDARD CONSTRUCTION, |
I Hydraulic size
Bearing frame size
Sealing type : Basis
Material execution
Coastruction characteristics
’ - .Seal specification execution-specification
I ’ } 1 | i Execution information
F2M10-M
I H2sS10-1L |
- E2M50-M |
' DO0OS50-AS
14M10-X
I DOMI1IO0-2C
L 1S 10-AS
' L——-L_l = (empty) = standard
S = Special construction/execution
0 = Without pumbside mech. seal/without packing
C pumpside W
v mechanical seal _ i
M specification Mechanical |
I X Seal ‘
B = Bronze (only for bearing b Details |
frame for M-hydraulic) " see seal ‘
I b A = Asbestos packing . ' section \
L = Asbestos-free packing : f
(i.e. for foodstuff) Stuffing box "
|
/
I o = Standard (free shafted motorside)
—-— ] = Normal, for hydraulic matenial 1,2 and 3
I 2 = Same as 1 and hardened shaft sleeve
5 = Wetted parts stainless steel, for hydr. mat. 5
- S = Bearing frame with stuffing box
A = DA-Bearing -frame with stuffing box
M = Bearing frame with mechanical seal motor side and pump side
'., 0,1,2,3, 4aad 7
+ See hydraulic section
' NOTE: As a rule the cone dimension for the impeller flange is fixed by the Hydraulic size. As an exception D2S
and D2M bearing frames (heavy construction) requesi a "D"-hydraulic suitable for an "E” shaft end cone
' dimeasion, for exampie DO3K-SO10E. .(Also see type Code hydraulic.)
. HID0G3/1/4 2 August 1993 ‘
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GENERAL
The original EIDROSTAL designs were of the D-Line ‘construction: Most sizes utilised a parabolic suction
piece as shown in Figure 1. The D-Line series is being replaced by the K-Line models, which utilise a

straight conical suction for every pump size as shown in Figures 2 to 5. The advantage is in the ability to
adjust uniformly for wear. ) :

There are several different types of construction available for specific models. The design differences

involve the volute/suction contiguration and the availability of suction liners.

All models have been converted to the K-Line design. Refer to factory for possibility to retotit D-Line
pumps with K-Line impellers and suction pieces. :

COMMON CONSTRUCTION THROUGHOUT
THE K-LINE MODELS

A. IMPELLERS

" Impellers are of the screw-centrifugal design. Impellers are mounted on an impeller flange by

means of a pinned and registered fit at the periphery (with the exception of* the D3K and D4K-
HS/S, which mount impeller directly onto shaft taper). The impeller is secured against the impeller
flange by an allen-head impeller bolt. The impeller flange is secured to the shaft by a nut, utlising
a woodruff key to transmit torque (except some D3K and D4K pumps). This construction protects
the flange nut from the pumped material and provides for quick assembly and disassembly. Section

drawings illustrate these features. |

All impellers are statically and dynamically balanced for smooth mechanical performance.

|
Impellers are available in nodular iron (materials 1 & 2) and stainless steel (materials 3 & 5) for all
sizes.

NOTE: The pump is available only in clockwise rotation.
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YOLUTE CASING

Volute casing is separate from suction part in all pumps (except D3K and D4K, where suction
casing is cast integrally with volute casing, and F4K and HSK, where both constructions - separate

or integral - exist).

Hand hole cleanouts exist oa all but D3K and D4K. All sizes have the back pullout feature. All
sizes have rings of drilled and tapped holes for various mounting options. -

- - All have a tapped hole for gauge near.the discharge flange, and a tapped hole for drain at the

lowest point of the casing. May be assembled with discharge in different positons.

Available in cast iron (material 1) or stainless steel (material 5) for all models, except D3K which
is not available in material 5. ' '

SUCTION PART

Construction here varies according to pump size and material selected.  The suction part

construction may be in one of two categories:

1. Suction cover
- Figure 2

This is a non regulable model, that means the clearance must be adjusted by shims.
This type is available in cast iron (material 1) or stainless steel (matecial 5).

2. Suction casing
There are three types of suction casing construction:
- Figure 3

One piece volute and suction casing with fixed (non regulable) liner.  Clearance '
adjustment by ‘shims. '

- Figure 4

Regulable model. Clearance is adjusted by moving the liner within the suction casing by
means of three external regulating screws. '

- Figure 5 (obsolete model)

Same features as Figure 4 but with one-piece volute/suctio’p casing.

NOTE: For avallablhty of the different types of sucton -parts for the specific pump sizes and materials
refer to the availability chart and the sectional drawings of this K-type section.
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D-TYPE

Figure 1

O.bsol_ete Model
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K-TYPE

Figure 2 " Figure 3

Suction cover non regulabie One piece volute/suction casing with non
regulable liner

K-TYPE |

Figure 4 Figure 5

Suction casing with regulable liner " One piece volute/suction regulable liner (obsolete model,
. use Figure 4 instead)

For further details see sectional drawings of this section.

/ |
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GENERAL INSTRUCTIONS FOR
FRAME MOUNTED SOLIDS HANDLING PUMPS
INTRODUCTION

GENERAL INFORMATION

The HIDROSTAL distribution network provides service wherever our pumps are sold. Should you
require sales or service information please contact-your local HIDROSTAL representative.

O —ffirmsial 8213 NEINKIRCH-CH o
TYPf |
arol. 1 N ]
al__ —1f/s
: o H Tm
NAMEPLATE DATA © Q)

Each pump has affixed to it a pameplate with the pertinent data as to rating and materials of
construction. When enquiring about parts or service the above data should be supplied.

INSTALLATION

PRELIMINARY

Prior to signing shipping -documents, inspect the shipment for shortages or damages and promptly
report any to the carrier. When a horizontal pump: is unioaded, ensure it is lifted at four equal
points on the baseplate. When a vertical pump is unloaded, use lifting eyes; couplings, extended
shafts and other accessories are normally shipped in separate containers to avoid ‘damage during

shipment.

STORAGE INSTRUCTIONS

If the unit is not to be installed shortdy after arrival, store it in a clean and dry place having
moderately small changes in the ambient temperature. Rotate the shaft several tmes every two
weeks by hand. This will ensure a positive coating on lubricated surfaces so retard rust and

oxidagon.

26 July 1993
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LOCATION OF PUMP

The pump should be placed as near the- liquid source as possible, avoiding elbows where possible on
the suction line. :

"PIPING

The suction and discharge piping should be independenty supported near the pump, expansion
joints must be used where necessary (0 take care of temperature and pressure expansion, so that

there will be no external loading of the casing.

SUCTION PIPING

To obtain maximum available suction head, the suction line should be as direct and as short as
possible, avoiding elbows. If elbows must be used, a long radius type is preferred. It is important
in a suction line to avoid any sagging in which air may collect and thereby cause loss of prirne.
For this same reason it is imperative to have the sucdon line airtight when suction lift conditions
exist. Unless a suction line runs entirely downward toward the pump all reducers must be eccentric
(Figure 1.1) if installed in-a horizontal positon. A straight concentric taper reducer (Figure 1.1)
should never be used in a horizontal position with the suction line rising toward a pump, as air

pockets may collect in the top of the reducer and pipe.

GROUTING

A space of approximately 25mm (1") should be left between the baseplate and top of the foundaton
to be filled with grout. After the grout has dried, the foundation bolts should be firmly re-tightened

and alignment rechecked.

SEAL CHAMBER CONNECTIONS

Water or grease connections to the sealing chamber must be provided according to applications, for
details, see relevant section. : '

26 July 1993
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'OPERATION

ELECTRIC MOTOR DRIVE

A starter with overload protection should be installed to prevent the motor from being damaged by
overload. The overload reset should be set so that they trip if the current exceeds the nominal

current of the motor. (See motor nameplate).

BEFORE STARTING

The pump is ready to start when:

1. Pump baseplate is grouted and bolted to the foundation.

2. “Pump and driver are éorrectly aligned.

3. Bearings are factory lubricated and ready for start-up. Refer to section entitled
"Lubrication Instructions”, after start-up to determine greasing procedure for each bearing
frame type. : :

4. Seal water is supplied to the stuffing box, or oil level has been checked for units with

mechanical seals as indicated in the relevant secton "Seal chamber connections”.

wy

’ ! -’ -

All rotating parts are found to be free when turned by hand.
6. Driver has been checked for correct rotation.

7. Pump is primed. Never run a pump dry. The liquid in the pump serves as a lubricant for
close running surfaces within the pump and these may be damaged if operated dry for
extended periods. If installed with suction lift, the pump may be primed by using an
gjector or vacuum pump. Vertically installed solids handling  pumps will prime
automatically by having the impeller tongue submerged in liquid provided air evacuation
through pump casing at ambient atmospheric pressure is allowed. '

;o

2. Inspect suction chamber to see that all debris from construction has been removed.

9. As momentum of inerta of the impeller is smail, full load and full speed are reached
within one second. Therefore, if reduced voltage starters are used (star delta) the tme
adjusunent between sar 0 delta should be no longer than two to three seconds.

HID003/4/1 26 July 1993
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STARTING

~ While the pump is running, an initial then periodic inspection should be made of: |

1. Stuffing box or mechanical seal (refer to section- entitled "Operating instructions for solids
bandling pumps with stuffing. box" or "Operating instruction for solids handling pumps

with mechanical seal").

Bearing temperature should not exceed 90°C.

[0S

3. Alignment:  Successful operation of the pump depends on accurate alignment. It is

recommended to recheck the alignment after initial run, then one week later.

4. Lubrication: According to section entitled "Lubrication Instructions”.

SHUTDOWN

1. Disconnect power to the driver.
2. Close all valves.

3. Close seal water supply, if installed.

ce for a period longer than two weeks, the shaft must be

4, If the pump is to be out of servi
of lubricated surfaces.

rotated several times every two weeks to assure positive coating

5. If subject to freezing, the pump must be drained and blown down with compressed air.
Also consult section entitled "Operating instructions for solids handling pumps with stuffing
- box" or "Operating -instructions for solids handling pamps with mechanical seal".

|

|

L

. To shut the pump down:

HID003/4/2 26 July 1993
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OPERATING TROUBLES

The following table is provided as a guide to common operating troubles and their causes. Should
the trouble continue, consult your HIDROSTAL representative.

(] °
z 2
- a
83] E [$3]
& = 3
_>_ %] m
= & :
§3]
. a 8 = [ 2
@ o 2 < ~ B
L N-4 5 - g’) o~ [t ::‘
S o 2 & 5 2 o
s} — [ — ] Q 23]
=) A [~ @) jos Z o.
' 2 0=z = £ o S 2
. . a O () % s z m
gD 2 ¢ Z2 =2 9 =
: 5 © O 4 8 & B ©
z z E = < Z
9 @ @ 99 < o B Z
PROBABLE CAUSES 2 L = @8 2 =2 >
. o o o &6 8 &2 < a
S zZ Zz Z A > =2 O m
. 1. 'Pump not primed x ,
. 2. Speed too low ) X X
l 3. Speed too ﬁigh ’ . ’ X X
4. Air leak on suction . Jox o ox X X X
l 5. Air leak in mechanical seal or stuffing box X 1ox
6. Air or gas in liquid ’ X X X X X |, X
' ' 7. Discharge head too high (above rating) X X X
8. Suction lit too high X X X
l ' 9. Not enough suction pressure for hot liquid . X : : X X
10. Inlet pipe not submerged enough X X X X X ] ox
' 11. Viscosity of liquid greater than rating X X X
. - 12. Liquid heavier than rating ‘ X -
' 13. Excessive suction head . _ X X 1 x X X
14. Impellier clogged X X X
| l 15. Wrong direction of rotation ‘ X X X
16. Excessive running clearance - X %
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‘ @] °
I z g
8 = m
| 4 < >
K = Z 8
| S % 2
ad]
a a g‘l E =
| moa 2 < ~ B
| e ) o B
‘ .m =) 8 > f— (%] <
| z 2 x E o o @m
_‘_n_) - A g(): == Z &
; a § 5 % 2 z @
i | BEEEERE
| PROBABLE CAUSES 8 > = lé- E x < Z
@ m m < o & Z
= =« = 8. %9 5 =z =
o © © o8 2 < wm
> z zZ a > 2 O @
- 17. Damaged impeller X X X
l 18. Rotor binding . : X
‘ ' 19. Defects in motor. , L ‘ X
| ' 20. Voltage lower than rating X
21. Incorrect lubrication ' ' . X
| l i 22. Foundation not rigid . ' X
; 23. Misalignment of pump and driver ) X X
| .
i l 24. Bearings worn : x x
25. Impeller out of balance X
| ' 26. Shaft bent x| x
} ) 27. Impeller too small : X
|
| l o 28. Suction line clogged x .f x| X
| 29. Suction flange not sealed, hard gasket X X X X X
|
| l 30. Impeller rubbing against suction belt . X X
‘ 31. Thick sludge and small impeller clearance X
' 32. Gas accumulation behind impeller on vertical inst. X . X
33. Pump does not prime - Vertical : X
|
R
|
|
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' G—j'_—‘\_‘_\r———is‘a
Gi-

G2

T -
r \
l
I‘ il

) ‘ -

NO USE

2 FLUSHING CONNECTIONS - for flushing the rear of the impeller. Use with media which
tends to crystallise or dehydrate, such as sludge and paper stock. Also used as air bleeder in
vertical instailatons. : ‘

G GREASING CONNECTIONS - Standard grease nipples are supplied.

G1 : '

G2 _ B

134 GREASE REMOVAL PLUGS - for removal of used grease during pump overhaul.

& :

154
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LUBRICATION INSTRUCTIONS

1.

2.

Prior to greasing, establish the quantity of grease discharged from the grease gun per
stroke as follows:

CAUTION

Weigh the quantity of 10 strokes of grease.

Calculate the average per stroke and record on the grease gun in grams per
. stroke. ’

It is important to inject the required quantity of grease, improper quantities will
reduce bearing life. ' ’

The grea

at the factory with the following type of grease.
equivalent. ' '

QUALITY OF GREASE

se must be water repellent, ot calcium, lithium or combined qualities, bearings are greased
It is recommended to use this grease or an

BP-ENERGREASE - 9142

LUBRICATION PROCEDURE

Run the pump for 10 minutes to heat up the grease.

L.

2. Bearing . frame DO: Lubricate only grease connection G2. Inboard bearing is permanent
lubricated for bearing life.

3. Bearing frames type D2 and E2 will be lubricated through grease connection Gl and G2.
Lubrication must be done during pump operation according to lubricaton chart.  After
lubricating, remove plug (154 and 134) to allow old grease to evacuate. After pump has
been running for at least 20 minutes, replace plug (154 and 134).

4. All other pumps mentioned in lubricadon chart with sizes larger than E2, are equipped with
an additional grease nipple G. Supply grease to grease nipple G according t0 lubricaton
chart, with pump standing idle (not operating).. After grease admission to G and after 5
minutes operadon, supply grease to nipples Gl and G2. After lubricating, remove plug
(154 and 134) to allow old grease to evacuate. After 20 minutes operation, replace plug
(154 and 134).
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LUBRICATION OF LABYRINTH SEAL

All bearing frames with stuffing box are supplied with a grease lubricated labyrinth seal to prevent
water entrance to ball bearing. Pump size D will be lubricated from factory whereas larger. sizes

are supplied with grease cup (L) to supply additional greasing to labyrinth.

1. Bearing Grease

Run the pump for 10 minutes to heat Lip the old grease. Injeét grease quahu‘ty (according
to chart) into each fitting as discussed above. Remove plugs 154 and 134 to allow old
grease to evacuate. After 20 minutes operation, replace plugs 154 and 134.

2. Labyrinth Greasing

grease cup ("L" on service connection chart) for
Occasionally give the grease cup a turn to ensure
| barrier against entry of

Bearing trames size ‘F,H,] and L have a

‘greasing the pumpside bearing labyrinth.

the labyrinth is well sealed with grease (the grease is an additiona
" splashed water into the pumpside bearing). '

HIDO003/5/2 26 July 1993
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TABLE B
LUBRICATION INTERVAL FOR BEARING FRAMES
PUMP TYPE | BEARING | RPM | LUBRICATION INTERVAL | AMOUNT OF GREASE
FRAME IN OPERATING HOURS IN GRAMS
' G OR G1* G2
D3K, D4K DOM 1500 4000 GREASED 14
1800 3400 FOR LIFE 14
E4K, ESK, E2M 1500 2800 25 15
ESK, F4F 1800 2300 25 15
F4K, F6K, FaM 1800 650 40 10
F10K, HSF :
H2M 1200 3800 40 42
1500 2700 40 42
H5K, H8K -
HIZK, 16F H4M 1500 530 95 10
1800 380 .- 95 10
16K, T10K., M 1000 5000 43 43
116K, L12F
14M 1200 770 95 15
LIM 650 1560
L12K, L20K
LaM 300 1200 73 73
900 1070 73 73

*.Gl1 is only used when pump is mounted horizontally.
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MAINTENANCE OF HYDRAULIC PARTS

IMPELLER CLEARANCE ADJUSTMENT FOR WEAR

After some time of operation, the impeller and suction cover (or liner) may have worn, increasing
the impeller gap. The impeller gap should be ‘checked and re-adjusted whenever a significant
decrease in pump performance is noticed, or at least once every year (until a history is developed at
each different application to indicate how often adjustment will be required). Adjustment is most
critical on high-pressure pumps (D3, E4, F4, H5, 16, L3), and least critical on low-pressure pumps.

" Excessive clearance is not desirable especially in the smaller pump sizes, as a greater percentage of

total flow can thus recirculate causing a drop in performance. Conversely, less clearance than the
minimum listed can overload the motor and/or cause vibration due to too great a friction in between
the impeller and the suction cover. '

When pumping thick sludges or viscous material, larger clearances may be necessary to avoid
friction, larger clearances may actually increase flow capability. Therefore, for thick sludges and
high consistency materials, double the clearances in Figure 14 should be used.

Some pumpé are easily édjusted by means of a movable liner (421); its position is regulated by

three external regulator nuts (446) found on the suction casing (416) volute or casing (400). These

pumps are designated "Regulable”, and include the letter R or C in the pump code on the
nameplate. :

Other pumps have a one-piece suction cover (402) (or in pumps D3K and D4K, a fixed liner (421));
these pumps are adjusted by changing the thickness of the shims (411) between the motor and the

volute casing (400).

Examine your pump for presence or absence of the regulator nuts, and proceed to the corresponding
section of these adjustment instructions.

Loosen fasteners (419), and place shims of calculated thickness between motor and volute casing.
(Shims may be washers of uniform thickness, or U-shaped shimstock - these must be placed under
each fastener (419). Thin shims may be a single piece of steel wire - diameter equal to calculated
thickness - wrapped all the way around motor, under the studs (419); ends can be bent outward
around last studs (419), to avoid overlapping. ‘ '

Tighten fasteners (419) again, and with a fecler gauge, check the actual clearance between impeller

~ and liner (reaching in through the handhole cover (405) or through the suction of the pump). If the

clearance is significantly different than "C" shown in column 2 of Figure 14, it is possible that the
wear is excessive or not uniform: Disassembly and inspection is recommended.

If this adjustment procedure does not restore original pump performance, disassemble hydraulic end
per following section to examine for uneven or excessive wear on impeller or suction cover/liner,

and replace worn parts as necessary.
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PUMP TYPE CLEARANCE | TRAVEL OF THE APPROX. NO OF
C(MM) REGULATOR NUT | TURNS FOR REGULATOR
B (mm) | NUT
D3K/D4K 0.35
ESK :
1.12 213
ESK-LS/LL
ES8K-HD/SS 0.6 ' 1.55" 1
F6K 112
F6K 1.40 T
F 10K 0.5 , 1.93 1-1/3
HSK ' 0.85 1/2
HSK 1.67 . 1-1/6
Hi2K 0.6 ' S 232 ' 112
16 K 1.02 2/3
[10K 2.09 1-1/3 '
[16 K " 0.75 290 2
L8K : 1.28 5/6
0.9 .
. L20K 3.48 2-1/3

Li2K 2.51 ) - 1-2/3
|
|

NOTE: Clearance "C" shquld be checked along entire impeller edge, and again after rotating impeller 1/4,
1/2, and 3/4 turns.

“~y

HIDO003/5/5 ' ] 26 July 1993 |
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DISASSEMBLY OF HYDRAULIC PARTS

DISASSEMBLY FOR INSPECTION

For the following steps the casing-suction cover assembly should be placed with the suction flange
flat on the tloor or workbench, and the motor-impeller assembly removed or lowered into place

from above by a suitable hoist.

removing nuts (419) around the motor flange.- Areas t0 be examined for wear will be the impeller
surface (especially the edges) and the conical machined surface in the liner or suction cover.
Uniform wear on any of these surfaces can, up to a point, be compensated for by re-shimming or
adjusting according to Section 3.1 of this manual. However, excessive or uneven wear will require

- replacement of the worn parts.

REMOVAL OF IMPELLER

Hold the impeller (401) from turning by hand, or by a strap wrench, or by locking pliers clamped
to the impeller. Inset a hexagonal key wrench (allen-head wrench) into the impeller bolt (415) and
with a hammer, tap the wrench counterclockwise to loosen the bolt.

WRENCH SIZES

Pump size: D E .F H [ L
Wrench size: 3mm 10mm l4mm 19mm 27mm 27mm

After removal of .bolt, the impeller can be tapped loose from its fit against the impeller flange (165)

|
|
|
|
|
\
1 “by a few taps with a rubber mallet.

NOTE: For pumps D3K, D4K-HS/S and E4T, the impeller is fitted diréc;ly onto the shaft taper (no
impeller flange is used). ‘

26 July 1993

l The rotating assembly including impeller and motor can be lifted from the pump casing after
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IMPELLER CLEARANCE ADJUSTMENT FOR NON-"REGULABLE" PUMPS

plished by moving the motor ioward toward the volute casing. For the
g-suction cover assembly. be placed with the
impeller assembly be removed or lowered

Adjustment is accom
following steps it has proven easiest that the casin
suction flange on the floor or work bench, and the motor-

into place from above by a suitable hoist.

Loosen all fasteners (419) between motor and volute casing. Remove shims or shim wire.

To estimate correct shim thickmess, lower motor into casing just until impeller cannot be turned.
Measure gap between motor and volute casing at several places around motor flange and take

average. Now add the distance "B" shown in column 3 of Figure 14 to the average gap measured,
this will be the approximate shim thickness required to obtain correct clearance- "C" shown in

column 2 of Figure 14.

NOTE: If impeller tip is binding on suction lip, see Section 3.3.6.

REMOVAL OF LINER OR SUCTION COVER : . e

(@ FOR D3K, D4K & E4T

These pumps have a non-adjustable liner (421) held in a fixed position inside a one-piece
volute casing. After removal of the three allen-head setscrews (418), this liner can be

pressed out of the casing. See Figure 15.

6y [\/\’d-A_/LZ/———— 411

/ : 63

= 415
Oonly for D6K-LT
418 ————/L ~—— 2
i N
N
(,
Figure 15 D3K, D4K, E4T
HID003/5/7 26 July 1993
A
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®) FOR ALL OTHER PUMPS WITHOUT "REGULABLE" .FEATURE

These pumps have a one-piece suction cover (402) which is bolted to the volute casing
(400) by studs and nuts (417). - Adjustment of clearance is by shims (411) between the
volute casing and the motor. Note that on certain models there may be a spacer ring (414)
between mating surfaces ot the suction cover and the volute casing. When there is
excessive wear on the -conical surface, the suction cover (402) should be replaced. See

Figure 16.
419 —f=2 (T ) i
| Un 7]
| 426 ——t— NN : ;
| ? SRR . 400
; 610 =2 401
405 - A . A —_— 423
[}
R : 409 2 ; Lo6
L 420 ——[: > z 1 614
. 417 L
DETAIL 'Z , ' 0z
Only: ESK-H/S. . ) . 415
E5K-LL/LS. ) -
ESK- M,
[16K-SS.
L12K- HS.

IT}gure 16: ESK, E8K, F6K, F10K, H8K, HI2K, 110K, 16K, LI2K, L20K: Non-Regulable.

»
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SERVIEE MARCEE FORTSTALEATION AND

necessary to hold the impeller flange from
20 to the tapped holes in the impeller flange.

REMOVAL OF IMPELLER FLANGE
(For pumps where impeller flange is used)

OPERATION FOR K-LINE BEARING FRAME PUMPS.
NON REGULABLE/MECHANICAL' SEAL.

Bend tabs on the locking washer (167). When loosening the impeller flange nut (166), it may be
turning, by bolting up the special tool shown on Figure
Use bolt thread size as indicated in last column of
wble in Figure 20. After put is removed, tap impeller flange (165) with a mallet, and the impeller
flange should drop off the shaft taper. If not, use a pulley-extractor tool as shown in -
Figure 21, bolted to the impeller flange with bolts of the size shown in the last column ot Figure

20.
!
&l e
! | j o
—
MATERIAL: SHEZT STEEL A
L
PUMP | R | r|oD| & | B| C L | IMPELLER FLANGE | HOLE
SIZE NUT SIZE
SIZE WRENCH
| SIZE !
D 30025] 10| 65|15} 70 | 500 M20 32 M8
E 40|33 14 | 80 | 20| 80 | s00 M28 | 41 M12
F 55| 48| 14 | 110 | 20| 100 | 900 M35 46 M12
H |s0|65| 18 |150]30] 130 | %00 M35 46 M16

flats is used.

() MM across flats.
(2) Except for "H" pump size

with "H" motor size.

Figure 20

In this case a special nut 70mm across

Figure 21

HIDO003/5/9
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REMOVAL OF LOWER MECHANICAL SEAL

(@ - EXPOSED-SPRING TYPE SEAL - "C" and "V"
(Figure 22) ‘

Remove soap rng (546). Make sure the Woodruff key
groove has no sharp edges so that the rubber parts of the
seal cannot be damaged as they are removed. Oil the shaft
for ease of disassembly. Now the seal rotating parts can be
pulled off the shaft by hand. ‘

®) RUBBER-BOOT TYPE SEAL - "M"
(Figure 23) '

Remove retaining ring "A" from the rubber boot of the seal
. by gently

prying with two dull-edged screwdrivers on opposite sides,
betwesn the rubber boot and the-retaining ring (See Figure
24). ' :

CAUTION:

USE ONLY DULL-EDGED SCREWDRIVERS SINCE SHARP
EDGES COULD CUT THE RUBBER BOOT. DO NOT TWIST
SCREWDRIVER, AS THIS CAN PUNCTURE RUBBER BOOT.
RATHER, LAY SOME CONVENIENT OBJECT ONTO '
BACKPLATE, TO ACT AS A FULCRUM FOR EACH
SCREWDRIVER, AND PRY RING DIRECTLY UP AWAY

FROM RUBBER BOOT. (See Figure 24)

HIDO003/5/10 1 November 1993
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rp edges so that the rubber parts cannot be damaged

Make sure the Woodruff key groove has no sha
bber boot.

as they are removed. Gently inserta small dull screwdriver between the shaft and the tu

the screwdriver around the shaft, the lip of the rubber boot can be lifted out

Lubrication of the shaft and the boot helps this- disassembly. Once the boot is
the seal with boot can be pulled off the shaft. If

ea to pry the seal face loose. See Figure 25.

By lifting and turning
of the shaft groove.

free of the groove, the entire rotaung part of
necessary, use two screwdrivers deep into the seal ar

Figure 25

) STAINLESS-STEEL-SHROUD TYPE SEAL - X"
(Figure 26) .

otating part. Remove snapring

Remove all three small setscrews from outer body of r
| rotation part can be pulled off

(546). Oil the shaft for ease of disassembly. Now the sea
the shaft by hand.

NOTE: Snapring 546 is not used with 2 inch "X
seal.

Figure 26 .

HIDO003/5/11 26 July 1993
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. Cleanliness is of utmost importance for this assem
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SERVICE MANUAL FOR INSTALLATION AND
OPERATION FOR K-LINE BEARING FRAME PUMPS.
NON REGULABLE/MECHANICAL SEAL.

FOR REMOVAL OF STATIONARY SEAT (All Types)
.Refer to Figure 27. Remove static part of the mechanical seal as follows:

Unfasten nuts (534) and carefully remove seal chamber (507) from motor housing. Make
sure that the static part of the seal (515) does not hit the shaft so that it is not damaged as

the seal chamber is pulled off.

Now the static part of the seal can be carefully pushed out of the chamber from the back

side.

)

Figure 27

UPPER MECHANICAL SEAL (516)

oval of this seal should not be attempted in the field. If leakage
using test as described in Secton 2.2.2, the entire
d HIDROSTAL service cenwe for a complete
be given to the windings and bearings.

It is IMPORTANT to note that rem
of. this seal has been detected from the stator ho

motor should be sent to the nearest authorise
inspection. -It is likely that in this case special attention must

REASSEMBLY OF SEAL CflAMBER AND HYDRAULIC PARTS

bly work. All parts must be washed in solvent
prior to assembly. Pay partcular attenton that all machined mating surfaces are clean and are free
from burrs. All grooves and landings for "O"-rings and other static seals must be cleaped of all
sealants and inspected for nicks or scratches. All threads must be clean especially those in holes for
studs. All "O"-rings MUST be replagcd with new ones and they should be lubricated with light oil

prior to assembly.

HID003/5/12 26 July 1993

Active 29/01/2014 : Page 153 of 187

o



‘Vacuum Sewer Operations and Maintenance Manual

SERVICE MANUAL FOR INSTALLATION AND
OPERATION FOR K-LINE BEARING FRAME PUMPS.
NON REGULABLE/MECHANICAL SEAL.

CAUTION:

FOR "O"-RINGS IN THE MOTOR (THAT IS, "O"-RINGS WITH
NUMBERS), NEVER USE "O"-RINGS GLUED FROM "O"-RING

400 SERIES NUMBERS) IF A SLIGHT LEAKAGE FROM THE P
PROBLEM.

EXPERIENCE IS THAT THIS GLUE JOINT WILL INEVITABLY LEAK. GLUED
"Q"-RINGS MAY BE USED IN THE HYDRAULIC END (THAT IS "O"-RINGS WITH

500 SERIES
STOCK. OUR

UMP IS NOT A

REPLACEMENT OF LOWER MECHANICAL SEAL

IMPORTANT NOTES

| Sealing in every bearing frame is by double mechanical seals. -

" 4 For block pump with single mechanical seal only type C is available.

@ - REPLAtCEMENT OF STATIONARY SEAT (All Types)

‘Place a new "O"
to the stator housing and fasten with fastening set-(534).

14

press all the way into its seat i _
Protect the seal face during this operation.
of seal face, when face is correctly installed, g

e
.
¢

L]

A

2 Up to size 3.0 the motor side seal is always of type ¢, sizes 95 and 100 always of type x.

3 The B-type seal is only for M1M and M2M bearing frames (moton; and pumpside).

-ring on the stator hous'ing (527). Carefully assemble seal éhamber (507)

Lubricate with oil the rubber circumference of the static mechanical seal part and carefully
n the seal chamber (507). The ring must fit tghty in place.
Examine gap between shaft and inner diameter

gap will be uniform all the way around.

HID003/5/13
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THE SEAL FACE IS VERY BRITTLE, AND C
PRESSURE IS UNIFORM DURING INSTALLA

WITH SPECIAL TOOL (Figure 28).

MAKE SURE THE WOODRUFF KEY GROOVE ON THE SHAFT TAPER HAS NO
SHARP EDGES, SO THAT THE RUBBER PART OR THE MECHANICAL SEAL

CAUTION:

CANNOT BE DAMAGED. FILE GROOVE EDGES IF NECESSARY.

AN EASILY SNAP UNLESS
TION. WE SUGGEST PUSHING IN

MATZRIAL: PVC (OR STECZL) PIPE

s T i/
. _ 1
ii wi 4 "_J_: >
. ' l ’
: 1 J
) Y4 1
i lsl
 — hal DLMEMSICNS IN M A
PUMP oR 0S oT _oU oV oW | o0oX BOLT
SIZE SIZE
D 40 + 1 +1 45 + 1 12 50 65 5 M10
- 29 - .
0
E 50 + 1, +1 55 + 1 14 60 75 5 M12
- 39 . - |
0
F 65 + 1 +1 70 + 1 18 80 95 5 M16
- 51 -
0
H 92 + 1 +1 100 + 1 28 110 | 170 5 M27
- 77 - :
0
ASPECIAL TOOL TO MOUNT "W" TYPE SEAL
Figure 28
26 July 1993
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(b) REPLACEMENT OF EXPOSED-SPRING TYPE SEAL - "C" AND A

Remove spring and spring retaining ring from mechanical seal. Seal surfaces must be
absolutely clean. (Make sure there is not even a speck of dust on the surfaces). Place a
few drops of light oil on the rotating (carbon) face of the mechanical seal, then lubricate
inner bore of rubber part of the seal with oil and put a small amount of oil onto shaft.
Install rotating face (with its rubber part) over shaft, and press gently down length of
exposed shaft untl carbon face touches stationary face. It may help to use a small wood
"pusher”, or better, a plastic pipe mandrel only slightly larger than shaft diameter, to push
directly on the rubber part of the seal to slide it along the shaft. (Suitable dimensions for
such a mandrel are shown in Figure 28). Be sure rubber part sits uniformly on shaft, and
has NOT rolled out from under the metal part of the seal. Put on seal spring, and spring

retaining ring.

Install snap ring (546) and turn shaft by hand to check for free running.

-! ﬁ ) - . =
7 o - _ -' ‘

o

HID003/5/15 26 July 1993
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=

(© REPLACEMENT OF RUBBER-BELLOWS TYPE SEAL - "M"

Lubricate with oil the rotating part of the mechanical seal, put the retaining ring "A" on the
rubber boot with rounded edge towards the rubber boot. (See Figure 29). Push the whole
assernbly by hand over the shatt tp (see Figure 30), and compress the mechanical seal until |
the lip of the rubber boot is engaged in the shaft groove. Remove special tool. Turn the |
shaft by hand and watch that the retaining ring. turns perfectly in line with the rubber boot i

|

\

am

and that it is not cocked. Then try to pull the rubber boot off shaft by hand to make sure
that the lip has reliably engaged in the shaft groove.

| .
Il - e
\ \ N
1 N N
| N : N
. N N
' A ‘ N : N
N N
N N
- ‘ N N
v i
| f |
|
i
A Figure 29 ' Figure 30
i
: PUMP SIZE CLEARANCE (mm)
. D - E 0.3 - 0.5
' F - H 0.4 - 0.6

SET FOUR TIMES ABOVE CLEARANCE WHEN PUMPING LIME WATER OR
MATERIALS THAT TEND TO DEPOSIT IN A LIKE MANNER. IT MAY BE
NECESSARY TO MACHINE OFF BACK SURFACE OF IN[PELLER FLANGE TO

OBTAIN THIS LARGER CLEARANCE.

26 July 1993

|
|
CAUTION: _
HID003/5/16
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ASSEMBLY OF IMPELLER

Place the impeller (401) onto impeller tlange (165) of motor so that the pin (410) on back of
impeller will fit into the corresponding hole on the flange.
(Note: Replacement impellers are always supplied with pin (410) already installed).

Before fitting a new impeller (or a new impeller bolt), the length of the impeller bolt should be
checked as follows:

1. Place impeller onto impeller flange (or onto shaft taper for pumps D3 or D4), and using a
thin rod measure distance from end of shaft to the step in the impeller bolt-hole. Remove
impeller. '

2. Now measure impeller bolt length, from tip to underside of head, and subtract 1 1/4 times

the bolt diameter. If remaining distance is shorter than (1) above, a longer impeller bolt is
needed, to ensure adequate engagement of threads. ' :

3. Now. screw impeller bolt into shatt end as far as it will go without excessive force, and
measure distance from shaft end to underside -of bolt head. If this distance is longer than
(1) above the bolt must be shortened, (to ensure that the bolt pulls the impeller tight against
the impeller flange before the bolt "bottoms out” in the shaft threads). If the impeller bolt
must be shortened a significant amount, check if the threads on the bolt also must be re-cut

to permit the required assembled length.

NOTE: Impellers for pumps D3K, D4K-HS/S and E4T mount directly to the motor shaft (no
impeller flange is used). Coat shaft taper with alight oil ONLY (do NOT use grease or
anti-seize compound here), then install impeller directy into shaft. '

TIGHTNESS TEST FOR LOWER MECHANICAL SEAL (All Types)

Remove oil plug "Oil" (536). This test assumes that oil has been previously 'drained from the
motor. Connect dry compressed air source such as bicycle tyre pump to the' opening. Use 2
pressure reducing valve and relief valve set to 7 psi (1/2 bar). ' ‘

. o CAUTION:

MAKE SURE THAT THE PRESSURE NEVER EXCEEDS 1 BAR. THIS COULD
DISPLACE THE SEAL. DO NOT IMMERSE END OF CABLE. '

IMMERSE THE MOTOR INTO A TEST TANK FULL OF WATER AND WATCH FOR
CONTINUOUSLY ESCAPING BUBBLES. THIS WOULD INDICATE LEAKAGE PAST
THE SEAL OR ASSOCIATED "O"-RING. CORRECT FAILURE IF LEAKAGE HAS
BEEN FOUND. AFTER FINISHING TIGHTNESS TEST REMOVE PRESSURE
CONNECTION HOSE AND FILL WITH OIL ACCORDING TO SECTION 2.2.3.1 OR

2.2.3.2.

HID003/5/17 . 26 April 1994
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ASSEMBLY OF IMPELLER FLANGE (Where Used)

Put in Woodruff key (112), coat the shaft taper with an anti-rust paste, put on the impeller flange

(163), the locking washer (167) and the nut (166).

be tightened to 12 mkp (90 ft-lbs) by using torque wrench. Bend over

the clearance between the impeller flange (165) and the housing (507)
must be within the values given in the table below. If ever the
ne by inserting or revising shims between oil chamber
ow, Figure 31.

The impeller flange nut must
locking washer tab. Measure
with a feeler gauge. This clearance
clearance has to be adjusted, this can be do
Y casing (504) and seal chamber (507) close to fastening sets (534). See arr

.
(1f tequired) N

- EE e e

Figure 31

Coat the impeller bolt with grease or anti-seize compound. Instzllll‘and tighten to following torque:

U

)

For Hi-chrome steel boit (used with cast iron impeller) -

I Pumpsize: D E F H
‘B Torque(ft-ib): 32 56 140 510
l . (n-m): 44 77 190 700

~ 7

for 316 stinless steel boit (used with stainless steel impeller) -

l ?umpsize: D E’ F H
Torque (ft-1b): o 32 56 - 56 280
. (n-m): ) 44 77 77 380

NOTE: If torque wrench not available, correct tightness can be approximated by hitting long end of
standard L-shaped allen wrench with several sharp hammer blows. :

HIDO003/5/18 26 July 1993
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REPLACEMENT OF LINER OR SUCTION COVER

@

(b)

FOR D3K, D4K,E4T (See Figure 15)

Carefully position liner (421) into one-piece casing (400); tap into place with lead hammer,
or use hydraulic press (No "O"-rings are used between liner and casing). Fasten liner in
place with three setscrews (418); use thread-sealant on these SetSCrews to avoid possible
leakage.

FOR ALL OTHER PUMPS WITHOUT "REGULABLE" FEATURE:

(See Figure 16) '

Place spacer ring (414) over spigot of suction cover (402), then grease and install "O"-ring
_ (406) into_groove on suction cover.

Install suction cover into casing opening, on the .side of the casing where the cast-in arrow

points counter-clockwise.

HID003/5/19 26 July 1993
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,—_ . -

CAUTION:

|

l . |

‘ SINCE BOTH SIDES OF THE VOLUTE CASING ARE MACHINED :
IDENTICALLY IN SOME MODELS, IT IS POTENTIALLY POSSIBLE TO
ASSEMBLE THE PUMP WITH THE VOLUTE CASING BACKWARDS. PAY
PARTICULAR ATTENTION TO THE ARROW DIRECTION AS DESCRIBED
ABOVE.

- .

FASTEN SUCTION COVER TO.CASING WITH FASTENING SET (417).

-v

FINAL ASSEMBLY

NOTE: (Whenever a new impeller is fitted, without also replacing the liner or suction cover at
the same time, the following clearance check must be dome: Install impeller-motor
assembly into volute casing assembly. If the tp of the impeller touches the suction ring
(408) or the lip in the liner (or suction cover) - or if there is less than lmm clearance
between the-tip and the lip when the spiral edge of the impeller is firmly seated against
the conical taper inside the liner (or suction cover), then the impeller dp must be ground
off - parallel to the suction ﬂange - untl | to 2Zmm clearance is obtamed See Figure
32).

-

-,

Lpeller @ clearmea: L to 2 m . ' Co
Figure 32

If (411) is a spacer ring in lieu of shims plac; this ring over the spigot ot the motor.

¢

Grease f'O -ring (209) and place into groove on spigot of motor.

Proceed to Secton 3.1 of these instructions for correct setting of regulator nuts - or for placement
of shims (411) - for tinal adjustmem of impeller clearance.

-‘
o~ 7
~

l
|
|
|
|
|
Now install motor-lmpeller assembly into volute casmg Install and ug,hten nuts (416). ‘
HIDO003/5/20 26 July 1993
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5 .

&8
N
R Y

~ ) %
. < g
| =
AY
\_/
B N ————— | ,
/’ v
57 7 /\
o/.
7 —_—
' x‘n ==
X \
A /7 A
]i 507" _4 ' _

l PART DESCRIPTION MATERIAL OF CONSTRUCTION

> , L,2+3 5

l 110 SHAFT RUSTLESS STEEL STAINLESS STEEL A4
l 112 KEY STEEL STAINLESS STEEL A4
- 165 IMPELLER KEY NODULAR IRON STAINLESS STEEL A4
’. - 166 NUT RUSTLESS STEEL STAINLESS STEEL A4
. 167 WASHER " RUSTLESS STEEL | STAINLESS STEEL A4
" 209 O-RING NITRILE ‘
> 507 . BACK COVER GREY CAST IRON STAINLESS STEEL A4
I 515 MECH. SEAL C,V,M, X,B *=

o 516 ° MECH. SEAL C, X **
l . 545 SNAP RING | SPRING STEEL

, | 546 * SNAP RING SPRING STEEL

i 552 . PLUG STEEL -

= * only fof Mech. Seal: C, V X

See type code description of this section
(REFER NEXT PAGE)

*
*+

-
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4G

" oF

—
M-Seal
546 % 546
/ oy e
T
4|
C-Seal X -5eal
V -Secl . : .
: * snapring 546 is not used
- with 2 irich size seal
SIZE - DIMENSIONS
A B C D E F Gmin H I -] K L
L1/8" | 28,58 | 38,1 | 9,5 | 44,45 | 33,3 | 50 75 27 11,71 1,6 | 26,6 | 0,5
1w | 38,1 | 39,69 | 9,5 s4 | 42,8] 60 0 | 2859 | 11,1 | 1,85 36,1 5
50,8 | 50,8 | 11,1 | 69,85 | 555 | 74,5 | 104 38,1 | 12,7 | 2,15 | 47,8 | 5
3" 76,2 | 68,26 | 14,3 | 98,43 | 81 | 103 130 | 52,45 | 15,8 | 2,65 |.73,2 | S
95 95, | 79,4 | 15,9 | 123,85 | 106 | 128 160 62 17,4 | 3,15 1.91,5 | -
100 100 | 79,4 | 15,9 | 123,85 | 106 | 128 160 62 17,4 | 3,15 | 97 -
The important measurements A,B,C, D: All seal types the same.
HIDO003/5/23. 26 April 1994
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Vacuum Sewer Operations and Maintenance Manual

SERVICE MANUAL FOR INSTALLATION AND
OPERATION FOR K-LINE BEARING FRAME PUMPS.
NON REGULABLE/MECHANICAL SEAL.

CODE DESCRIPTION

Computer code for mechanical seal

Type (material and construction)

Size (shaft diameter)

l ' 3DM-CO.6 - | ;
SDM-B4.0 ' ,
X 8dm-V1.1
l 8dm-M2.0 - .
- 8dm-X100 ' ~
l Size ) 0,6 0.8 1.1 13 1.5 2.0 3.0 | 4.0 95 100
Code *
l Size 5/8" 7/8" 1 1/8" 13/8" 12" 2" 3" ] 4 95mm 100mm
| l Stationary Part Rotating Part . Seal Outside (casing)
| cC Ceramic Carbon : Spring
\
| i Silicon-carbide Tungsten-;:arbide . Buna-N Casing
- completely enclosing
L spring
\l» X Silicon-carbide Tungsten-carbide Stainless steel casing, completely
+ enclosing springs

AVAILABILITY - ' | : .

L SIZE-CODE | 0,6 - |08 | L,1 1,3 1,5 2,0 3,0 4.0 95 100
C X X X X X X X :
T N
Y M X - X X X
P 4
E X o : X X X
NOTES: -

Every bearing trame and motor is of double mechanical seal construction.

Up to size 3.0 the motor side seal is always of type ¢, sizes 95 and 100 always of type x.
The B-type seal is only for M1M and M2M bearing frames (motor and pumpside).

For block pump with single mechanical seal only type C is available.

"Sizes 0,8 and 1,3 are only used for motor side seals.

[} [} :

Refer: HID003/5/28 for seal and bearing data

HID003/5/22 29 November 1993

L8
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‘ Vacuum Sewer Operations and Maintenance Manual

SERVICE MANUAL FOR INSTALLATION AND
OPERATION FOR K-LINE BEARING FRAME PUMPS.
NON REGULABLE/MECHANICAL SEAL. '

-l

GENERAL

For cooling our immersible motors as »\Zell as for lubrication of our mechanical seals we use the

same low viscosity oil. The features are as follows:

TYPICAL ANALYSIS:

Specific gravity at 20°C 0,812 g/ml
Viscosity at 20°C o 6,75 mm’/s (cst)
Viscosity at 40°C ‘ . 3,52 mm?*s (cst)
Solidification point -38,0 °C ‘
Flash point . } 132,0 °C
Burning point 142,0 °C
Evaporation energy 251,0 ki/kg
Solubility in water . none

It is important, that the viscosity does not exceed 3,52 mm?/s at 40°C (ISO VG 3).

For installations which are exposed to temperatures far below freezing point (e.g. outdoor
installations), the solidification point is very important. T :

IMPORTANT FEATURES FOR APPLICATION IN PUMPS

Instead of this oil, another oil or even another liquid can be used, but it must well be considered
that the following features are required:

- om

1. The viscosity may not be higher than indicated by ISO VG 3. When using higher
viscosities, it cannot be guaranteed that motor cooling will be sutficient. ‘

tJ

Emulsification with water it is not acceptable, as water penetration could not be detected.

4. Following temperatures must be considered:
- Solidification point and lowest possible surrounding temperature.

.- Boiling point and highest possible temperature of pumped liquid.
In case of motors, equipped with electrical moisture probes, it is important that the liquid
has good electric insulation quality.

n

-

}

- o

HID003/5/24

26 July 1993
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SERVICE MANUAL FOR INSTALLATION AND
OPERATION FOR K-LINE BEARING FRAME PUMPS.
NON REGULABLE/MECHANICAL SEAL.

GENERAL

The correct greasing of rolling bearings is very important and must be specially considered when
operating in high temperatures (>70%), for example in sub and immersible electric motors.

HIDROSTAL motors are greased for life and do not request further greasing. |

-

The bearing frames have to be regreased corresponding to the service and maintepance manuals.

The first greasing of the rolling bearings, for example of the RS or Z-type deep groove ball |
bearings is done by the bearing manufacturer. Other constructional types, as taper roller bearings
have to be greased individually.

|
As standard bearing greases cannot provide maximum bearing life under extreme operating |
conditions, special greasing is necessary. '

- s an oy AN Gy SN B Wm

HID003/5/25 26 August 1993

-
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Vacuum Sewer Operations and Maintenance Manual

SERVICE MANUAL FOR INSTALLATION AND
OPERATION FOR K-LINE BEARING FRAME PUMPS.
NON REGULABLE/MECHANICAL SEAL.

With the excepton of the 2RS and 22—types (small pumps) all bearings are cleaned and greased

separately.

 When bearings have to be cleaned and greased before assembly,
avoided: ' : :

ol .

Wrong treatment when removing anticorrosive agent.
Wrong cleaning liquid. '

Wrong quality of lubricaton grease.

Wrong amount of lubrication grease (filling ratio).

-i “P

TYPE AND CHARACTERISTICS OF GREASE

The grease should have hi
(min 150°C). For HIDROSTAL pumps the following grease is recommended:

e
v o

STABURAGS NBU 8 EP by Kluber-Lubrication.

This grease is of a mineral oil base containing 2 barium complex as thickener.

o am
. 4 ¢ ,

Typical characteristics:

l Colour oo beige

ool Dynamic viscosity (approx) 6000 mPas
Operating temp. range -30...150 - °C
Max. temp (short tme) 170 °C
Consistency class (NLGI) 2 ' ‘
Penetration DIN 1SO 2137 280

= Dropping point DIN 1SO 2176 >220 °C

Corrosion protection DIN 51802 0
RPM-parameter (n x dp) ‘ 5x 10

For HIDROSTAL motors this grease i
can be used because of lower operatng temperatures.

CLEAMNG

For removal of grease or antdcorrosive agent (in case
hydrocarbon should be used, for example L.1.1. Trichlorethylene.

_ultrasonic treatment is recommended.

The bearing should be dried out in an aerated place and grea
~etallic surfaces are now exposed to corrosion. Important:

out.

following' faults have to be

o

gh load capacity and should be suitable for high temperature applicatons

s used as standard. On bearing frame pumps another grease

of repair removal of any dirt) 2 chlorinated
For very dirty bearings

sed as soon as possible as the clean
Never use compressed air for drying

HID003/5/26
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-p . .
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_ A general formula for the determination of correct fillin

SERVICE NEANUTRY PO R TAPFATSATION AND
OPERATION FOR K-LINE BEARING FRAME PUMPS.
NON REGULABLE/MECHANICAL SEAL.

MIXTURE OF DIFFERENT GREASE TYPES

Although no chemical reaction is to be expected, mixtures of different grease types have to be
avoided, as performance of resulting mixture can be heavily' reduced. : .

FILLING RATIO

g ratio cannot be given because of the

variable free space (cavity between rollers) of each constructional type. The free space can be used

as a reference value for the filling ratio (cm?).

00 -rpm) free spéce can and should be filled completely. Up to
rpm) complete filling is possible, provided that grease can
High speed bearings

For very low speed (up to approx. 5
medium speed (up to approx. 1000
disengage to other spaces around the bearings, or through labyrinth seals.

should be filled to one third of their free space.

For detailed information about filling ratio see data sheets from bearing manufacturers.

BEARING TEMPERATURE DEPENDING ON CORRECT GREASING .

Too high bearing temperature is mainly the result of wrong grease selection or to high fiilling rado.

Filling ratio:

If grease cannot disengage, the bearing temperature will increase t0
-not acceptable levels. '

Grease selection:

If grease has to high dynamic viscosity, bearing temperature will :
increase t00. :

The two can also act together. In this case the temperature will
increase faster. '

Normal rate of temperature change:

It is normal for the temperature to reduce and stabilise at a lower
temperature after the running in period. A running in period can last
- up to 10 operating hours..

e

HID003/5/27 26 July 1993
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SERVICE MANUAL FOR INSTALLATION AND
OPERATION FOR K-LINE BEARING FRAME PUMPS.

NON REGULABLE/MECHANICAL SEAL.

an TYPE SIZE OF MECH. SEAL WEIGHT OIL BEARINGS
. CONTENT
; P.S. M.S.
B | P.S. - M.S. PUMP END | THRUST | MOTOR
| END
i POS. 515 POS. 516 KG POS. 118 POS. 121 POS. 119
‘ —
| ' STUFFING BOX
1
| DOS 32 3210 - 6210-2RS
- D2S 37 NJ2210E 2x7210BG NJ210
| ! E2S 58 NJ214 2x7210BG NJ210
F2S 102 NJ220 2x7314BG NJ221 4E
H2S 170 NJ2220E 2x7314BG NJ2214E
_ H4S 205 NJ2220E 2x7320BG NJ2220E |
Its 300 . NU224 7320B NJ220 |
= 14s 325 NU 2x7320BG NJ2220E
~ 175 335 NU2228E 20B NJ2320
Lis 361 NU224 7320B TNJ220
L4S 386 NU2228E 2x7320BG 0E
L7S 396 NU2228E 294208 NJ2320
‘ l MECHANICAL SEAL
_ DOM 1 1/8" 112 4l 4 3210 - 6210-2RS
: D2M 112" 112" 46 4 NJ2210E 2x7210BG NJ210 |
o E2M 112" 112" 55 4 NJ210 2x7210BG NJ210 |
l F2M 2t 2" 115 7.5 NJ2214E 2x7314BG NI221E |
H2M 3" 3" 180 14 NJ2220E 2x7314BG | . NJ2220E
. HaM 3" 3" 215 14 NJ2220E 2x7320BG NJ2220E
- uMm 100mm 100mm 310 2 ‘NU224 7320B NJ220
l 14M 100mm 100mm 135 22 NU2228E 2x7320BG NJ2220E
LIM 100mm 100mm 371 34 NU224 73208 NJ220
L4M {00mm 100MM 396 34 NU2228E 2x7320BG NJ2220E
MIM 4 4" 220 - NU224 7320 NJ220
' M2M 4" 4" 230 - NU2224E 2x7320BG NJ2220E
!
. - . ) . :
NOTE: Indicated weights are fully assembled bearing frames including backcover and stuffing

box or mechanical seal. . In the case of pumps with double mechanical seal, the weight |
includes the oil in the seal chamber.

Comments on bearings: ‘

-

E - specially strong bearings

B "~ one side grinded - : . |

BG - both sides grinded ’ ' ' |
seals on both sides

2RS -

Refer: HIDO003/5/22 for Mechanical Seal Code Descripton ;
’ o |
|

HID003/5/28 26 April 1994
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SERVICE MANUAT FORINSTAEL AT IO AND
OPERATION FOR FRAME PUMPS
NON REGULABLE MECHANICAL SEAL

GENERAL

HIDROSTAL pumps with mechanical seal will be supplied with two mechanical seals in tandem
arrangement. This construction is suitable for dry.running. Pumped liquids, which have no
lubrication effect as well as liquids with entrained gases can be handled without harming the running

surfaces of the seal.

For lubrication HIDROSTAL uses a low viscosity oil. For special applications another liquid'can
be used. :

The oil is kept in a special oil chamber, located between backcover and pumpside bearings. For
better oil condition survey or better cooling, a low pressure circulation system can be installed.

Pumps, which are equipped with the block type bearing frames CEM and DEM, only have one
mechanical seal (inside arrangement). As the seal is lubricated these pumps are not suitable for dry

running.

THE DIFFERENT SEAL TYPES

Type C

Mechanical seal only suitable for non abrasive liquids. The rotating ring is of carbon and the
stationary ring of porcelain. This seal is used as standard between oil housing and bearing up 0
size 3" (pos. 516), and when pumping clean non abrasive liquids and sewage, it can be used on the

product side (Pos. 515).

Type M

"Mechanical seal for medium side (pos. 515) for abrasive applicadons. The rotating face is tungsten
carbide and the stationary ring silicone carbide.’ Due to this material combinadon seizing of the
faces is not expected. The .spring in the rotating part is protected by a rubber bellow against the

pumped medium.

The M type seal is balanced. The surface speed is limited by the rubber bellow construction to 7
m/s.

DIMENSIONS

Up to seal size 3", all important dimensions for assembling correspond. to the type 21 of JOHN
CRANE.

HID003/5/30 May 1993
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Vacuum Sewer Operation d Mai
SERVICE MANUAL FOR INSTALLATYON"AND

OPERATION FOR FRAME PUMPS
NON REGULABLE MECHANICAL SEAL

TECHNICAL INFORMATION

WORKING TEMPERATURE

king temper:iture'for HIDROSTAL seals is 20°C below boiling point of pumped
eed 130°C, as the elastomer parts (NITRILE) do not allow higher

| request a more temperature resistant material can be used for the

The maximum WwOr
liquid, but may not exc
temperatures. 1O specia
elastomer parts.

POWER LOSS

Due to friction, mechanical seals always cause a power loss.

ON MOTORS

On the BIDROSTAL sub and immersible motors the power loss has already been considered in the

efficiency of the motor.

ON BEARING FRAMES

If efficiency has to be guaranteed on bearing frames, the power loss has to be determined and added

to the power consumpton of the pump (reduction of efficiency).

NOTE:. For the following data consult shest No. 78-TU 3806 of this section.

- Permissible surtace speed
- Permissible outside pressures
- Power losses (fricton losses)

GENERAL

In general, all HIDROSTAL pumps are equipped . with a flushing connection for the mechanical
seals. . '

The use of tlushing water is recommended for the following applications:

- Liquids with high concentraton of solids-with tendency of drying out or sedimentation as well as
crystallisaton.

- Liquids with high concentration of sludge or sand.
- Paperstock.

No tlushing is necessary for pumping normal sewage.

HID003/5/31 May 1993
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SERVICE VA RTRT FOR INETRELAYION AND
OPERATION FOR FRAME PUMPS
NON REGULABLE MECHANICAL SEAL

GENERAL

HIDROSTAL pump.s with mechanical seal will be supplied with two mechanical seals in tandem
arrangement.  This construction is suitable for dry running. Pumped liquids, which have no
lubrication effect as well as liquids with entrained gases can be handled without harming the running

surfaces of the seal.

" For lubricaion HIDROSTAL uses a low viscosity oil. For special applications another liquid can

be used.

ocated between backcover and pumpside bearings. For

The oil is kept in a special oil chamber, locat
a low pressure circuladon system can be installed.

better oil condion survey or better cooling,

the block ltype bearing frames CEM and DEM, only have one

Pumps, which are equipped with
nt). As the seal is lubricated these pumps ar€ not suitable for dry

mechanical seal (inside arrangeme
running.

THE DIFFERENT SEAL TYPES

Type C

Mechanical seal only
stationary ring of porcelain. This seal is used as standard between oil housing and bearing up t0.

size 3" (pos. 516), and when pumping clean non abrasive liquids and sewage, it can be used on the
product side (Pos. 515).

Type M

jcations. The rotating face is tungsten
s material combination seizing of the
d by a rubber bellow against the

Mechanical seal for medium side (pos. 515) for abrasive appl
carbide and the stationary ring silicone carbide. Due to thi
faces is not expected. The spring in the rotating part Is protecte

pumped medium.

' The M type seal is balanced. The surface speed is limited by the rubber bellow construction to 7

suitable for non abrasive liquids. The rotating ring is of carbon and the -

m/s.

DIMENSIONS

Up to seal size 3", all important dimensions for assembling corres{:ond to the type 21 of JOHN
CRANE. '

HIDO003/5/30 May 1993
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Vacuum Sewer Operations and Maintenance Manual .

SERVICE MANUAL FOR INSTALLATION AND
OPERATION FOR FRAME PUMPS
NON REGULABLE MECHANICAL SEAL

NOTE: The tlushing connecton can also be used as air bleeder in vertcal installatons.

FLUSHING CONNECTIONS

The flushing connections are situated outside the backcover (Pos. 507), indicated by an "F" on the

drawings below.

: ] :
7 U-/:::/
| TR
BEARING FRAI\/ﬁE MOTOR |
‘ |
flange (Pos. 165) and |
|

Through the connection, the flushing media reaches. the area ‘between impeller

pumpside mechanical seal (Pos. 515). The solids will be flushed away.

FLUSHING SYSTEMS

e are used to control flushing procedure ¢.g. once

Usually a time delay and a two way magnetic valv
lly 0.5 w0 | bar higher than delivery pressure of

a day for 60 seconds. Flushing pressure is usua

-

pump. _ |

For a small to medium sized pump a flow of 4,5 to 6 1/min is usually sufficient.

SE G5 SN G S5 4L G 0N G5 Sh G5 S8 G5 G5 W0 o
==
|
%

HID003/5/32 May 1993
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Vacuum Sewer Operations and Maintenance Manual

SERVICE MANUAL FOR INSTALLATION AND
OPERATION FOR FRAME PUMPS
NON REGULABLE MECHANICAL SEAL

LIST OF PARTS BEARING FRAMES

Active 29/01/2014

POS DESCRIPTION CODE MATERIAL *
1) 5
GENERAL
100 Bearng housing 1GL A A
10t Bearing support ITL A A
102 Bearing cap P.S. IDL A A
103 Bearing cap M.S. IDL A A
104 Spacer ring P.S. IRD K K
105 Spacer ring M.S. IRD/1SF K K
106 Beanng spacer IRD K K
107 Spacer ring K K
108 Fastening set 116-101 M M
109 Spacer ring for 119 disassembly 1SA/SSA K K
110 Shaft IWO H/L** F+L
12 Woodruff key " 2FK L F
114 Coupling key 8FK L L
115 Qil scal siceve for 128 (bearing frame size 7) §DB [ [
116 Intermediate supporting frame ITZ A A
117 Decp groove ball bearing M.S. LW - -
118 Roiler bearng P.S. LW - -
119 Roller bearing M.S. LW - -
120 Deep groove ball bearing (old exccution P.S.) LW - -
121 Angular contact ball bearing LW - -
122 Spherical roller bearing (old execution P.S.) LW - -
123 Axial-spherical roller beaning LW’ - -
124 Spherical roller bearing (old execution M.S.) LW - -
125 Double row angular contact ball bearing LW - -
126 Lock nut for shaft L L
127 Lock washer for 126 (0] o
128 0Oil Seal M.S. for bearing frame size 7 Q Q
129 V-ang P.S. Q Q
130 Labyrinth M.S. IRL/3RL K/A K/A
131 Grease nipple N N
132 Grease cup R 1/47 N N
133 Plug M10 M M
134 Lubricant drain plug for 101 or 116 N N
135 Fastening sct 100-101 and 116 M M
140 Thrower disc P.S. K K
141 Fastening set 102-101 M M
144 Labyanth P.S. IRL K/A F
HID003/6/1 26 July 1993
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'SERVICE MANUAL FOR INSTALLATION AND
OPERATION FOR FRAME PUMPS
NON REGULABLE MECHANICAL SEAL

POS’ : DESCRIPTION ' ‘ CODE | MATERIAL *
1 5

GENERAL

145 O-ring for 144

146 O-ring for 102

147 O-ring for 100

148 O-ring for 100-116 or 102-300
149 Snap ring for 144

150 Snap ring for 102 .
151 Spacer ring for bearing 118 IRD
152 Oil seal P.S. for bearing frame size 7
153 Snap rng for 152, bearing frame size 7
154 Lubricant drain plug for 100 .
157 Spacer ring | : IRD
158 Distance ring for 152 (for immersible inst.)
159 Driving pin, bearing size 7

160 Snap ring for 113

161 Sprng
162 Snap ring M.S.
163 Plug
164 O-ring for 130 .
165 | Impelier flange : 2SE
166 Impeilce nut - ‘ : 2FIM . ..
167 Impelier locking washer for 165 2FF
168 Fastening set 102-116 ’
; - 169 Spaccr ring for L2+14 t IRV
? 170 Bearing cap for 102 (L20DA) : . iDD
171 Fastening set for 102-170, 102-172
172 Sleeve bearing frame M28DA ' 1GG
173 Housing for mechanical seal seat P.S. (M28DA) 1DD
174 Oil impeller for oil circ. for bearing frame 2A

175 Cap for mech. scal 516 M.S. (M28DA old cxccution)
176 Fastening: set {7300

L PZ>»>»EXrAEXAAWOZOOOORRZOOARO0LORON
-oz>>>>Z>memnozooooxzzooxdooooo‘

177 O-ring for 172
178 Sleeve bearing for. (M23DA)
- 179 Nozzle for bearing lubrication frame size 7S v -
191 O-ring for {73 : - Q
192 Masher for 165 Q F
209 O-ring for 507 M Q
. ) 507 Backcover for mechanical scal ' ' SGD/ITD Q c
| . 515 Mcchanical scal P.S. §DM/8d A .-
| 516 Mecchanical seal M.S. m .- .-
| 527 O-ring for 200 M.S. . 8DM i Q
‘ 534 Fastening set 101-507 ’ Q F
; I 536 Plug with gasket M F
‘ 545 Snap ring for 516 - F+ 0]
| 552 Plug for flushing connéction 581 - P F
i 562 | Snap ring for mechanical seal 515 (0] F
: . N
| )
\ i
|
3
|
' o ‘HIDO003/6/2 . 26 July 1993
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. _——— AUSSENMASSZEICHNUNGEN BLOCK—-PUMPEN INKL. ZUBEHQER
. Dat: 22.01.87 No: 87-TU 3590 File:
' DO-MCUNTING BO-MOUNTING FO-MOUNTING
e s T —— — . ————————
| ' TYPE: DK [\fj H;"{Il"ll
| D4K i'l.s';:h ||! Lo
kel b
1 : _ g
i T
| .
‘ l < SR IR
L60
el 1
1
©
l l‘ _+. . —m#
| L
o - — L
== 4.% 1
| S I
' ‘ -4 :
il w
: o )3
‘. »":l
' NT— = = l =
LT :
- o) i b
' ROTATION L L 45 .
EVERY 45° T > B[ nd
)
| T
e socx |HOTR GENERAL DO FO BO
szz | alBlclole|la|lr]x|le|n]el rRis|rlujzjyjpjajotjT|TijCLijL2iol P
Clo* c=M1D*
€3k x| 99 [100| 80}128{214) 54| 116|180} 275/200)104 w2ht,shas| - -1 A - -l-]-1-1~1-1-]-1-
100 i BE ‘
~ DEMI0 T3 177 '
D3K 100 |100| 80}165|215]565 225{150(300 15135 [200|640} 400{ 40]25 |16
podio | 112 219 .
. 132 253 100| 240 [210] 120{ 300 400{ 120} 16
100
DEMIO0 [112 N 188 |
D4K 561100 100]180{248 | 78[—1225}350|300[148]15)35 12001640| 400 40§25 |16 . |
coMio 12 o
3%, : To
112 218
L/1M 2 230 252
‘ ESK [ o[ EMI0 2 150§125{ 1330 87 .2——15 32014501460 (12016 |35  {4001640{400{25{25 |16
| MR/S 132 244 252 . . 150 {330 265 (160 |400 [400 {160{20
12 21
LL/LS 32 1159 M 265 .
' ESK EMI0 3 200 ——400 {100 {577 3751450 460 {13316 {35 |400{750]450{25(35(16 '
! ' Hn/sl 1321200 278 265 N
‘ —
| ’ Notes: Dimens G: = H + tar 1 '
| ion ~m ength (refer to motor catalogue) sobsolete model
l Tolerances: Dimension C ESK/ESK %4 am
Xoratruktionsinderungen voroehaiten. . o .
Hidrostal resecve the rignt to make changes without giving prioc notes.
l Hidrostal se reserve tous druits oe changoment de construction.
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y SECTIONAL DRAWINGS BLOCK-PUMPS
. m : SCHNITTZEICHNUNGEN BLOCK-PUMPEN

DDM/EDM .

Dat: 21.01.87 . I No: 78-TU 1853 b ‘File:

SR

538

542
150

157
q_

|
L [/ = \ n
\« |

01

125

0L

534
N
(

180
527

507

51
10 |

/
552

545
536

515
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| . | SECTIONAL DRAWINGS X-EYDRAULIC
| DO3K/DO04K/DODK
- . ,
| '4 ",at:09.06.87 No: 83-TU 3174 C - File:
=
' 824 423
. . L0
1 |
400 i S
) ONLY FOR D&LKR-LT
l g { 418 — 2
. |
. } 4 .
i N
l NOTE: DODK WILL BE SUPPLIED: -WITH CLAW FOR LOWERING DEVICE
i INSTEAD OF DISCHARGE FLANGE
| ~WITHOUT SUCTION FLANGE
| | MATERIALS OF CONSTRUCTION
' | .| PART|DESCRIPTION 1 2 | 3 : 5
| |
‘ 400 | VOLUTE : GREY CAST IRON STAINLESS STEEL A4
: R NODULAR IRON '
lt ) IMPELLER NODULAR TRON(1)| /' ave’ HARDENED STAINLESS STEEL A4
: | 410 | DRIVING PIN (1) STAINLESS STEEL A4
. 411 | SHIMS CARBON STFEI,
i 415 | IMPELLER BOLT : " STAINLESS STEEL A4 |
g 418 | GRUB SCREW .~ STEEL STAINLESS STEEL A4
' 419 | FASTENING SET | RUSTLESS  STEEL - STAINLESS STEEL A4
421 | LINER - GREY CAST IRON | HIDRO HARD STAINLESS STEEL A4
. 423 | DRAIN PLUG . STEEL STAINLESS STEEL A4
1 424 | PLUG . STEEL STAINLESS STEEL A4 |
1. |
5 (1) ONLY FOR D4K-LT
l‘ I 3K NOT AVAILABLE IN CODE 5

| ‘) DODK IS NOT AVAILABLE IN BEARING FRAME OR BLOCK CONSTRUCTION

i

i

| . - s B T e A B P - A ..:-"
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SECTION 6

MISCELLANEOUS ITEMS
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SECTION 7

WORK-AS-EXECUTED DRAWINGS
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VALVE NUMBER . LINE.

LOCATION.

Maintenance | Maintenance

SPARE PART ) Intials.
Due. Complcted. E PARTS USED ntials

FRONT

- FAILURES AND-- COMPLAINTS -LOG..

Date PROBLEM. REASON. SREMEDY. Initials.

—

|
|
|
Y
REAR T

I ZIRVAC - RSMi PTY LIMITED |

\

VALVE CARD INDEX

Suite 11,
283 Penshurst Street, Telephone: (02) 417 8133
Willoughby, N.S.W. 2068 Facsimilie: {02) 417 8162
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VALVE NUMBER

LOCATION.

Maintenance | Maintenance
Due. Complcted.

Intials.

SPARE PARTS USED.

FRONT

REAR

- FAILURES AND-- COMPLAINTS - LOG.:
Date PROBLEM. REASON. S REMEDY. Initials.
O

[ AIRVAC -RSM PTV LIMITED |

Suite 11,
283 Penshurst Street, Telephone: (02) 417 8133
Willoughby, N.S.W. 2068 Facsimilic: (02) 417 8162

NTCIRTIER

VALYE CARD INDEX

FIGURE 2-33 .




1
. i
4
:
VALVE NUMBER . LINE. 3
LocaTION. .
Maintcnance | Maintcenance SPARE PARTS USED. Intials. )
Due. Complected. .
' i
: - L
FRONT

- FAILURES AND-- COMPLAINTS -LOG.
Date PROBLEM. REASON. REMEDY. Initials.
(.
REAR

VALVE CARD INDEX

AIRVAC -RSM PTY LEMI‘FE@

Suite 11,
283 Penshurst Street, Telephone: (02) 417 8133 FIGURE 2-33 .
Willoughby, N.S.W. 2068 Facsimilic: (02) 417 8162 _ :
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VALVE NUMBER . LINE.
LOCATION.
Maintenance | Maintenance: SPARE' PARTS USED. Intials.
Due. Complected.
FRONT
- FAILURES AND-- COMPLAINTS - LOG.
Date PROBLEM. | REASON. " REMEDY. Initials.
- - REAR

Suite 11,

283 Penshurst Street,
Willoughby, N.S.W. 2068

Telephone: (02) 417 8133
Facsimilic: (02) 417 8162

VALVE CARD INDEX

FIGURE 2-33 .
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