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VACUUM SYSTEMS 

THE VIABLE ALTERNATIVE 

ARE TRADEMARKS OF AIRVAC, INC. 

THIS DESIGN MANUAL CONTAINS INFORMATION WHICH AIRVAC 

DEEMS CONFIDENTIAL AND PROPRIETARY. THE BASIC AIRVAC SYSTEM 

REVEALED IN THIS DOCUMENT IS PATENTED AS ARE CERTAIN SYSTEM 

COMPONENTS.* IN CONSIDERATION FOR THE RECEIPT OF THIS 

DOCUMENT, RECIPIENT AGREES NOT TO REPRODUCE, COPY, USE OR 

TRANSMIT THIS DOCUMENT OR THE INFORMATION CONTAINED HEREIN, IN 

WHOLE OR IN PART, OR TO PERMIT OTHERS TO DO SO, FOR ANY PURPOSE 

WITHOUT FIRST OBTAINING THE EXPRESS WRITTEN PERMISSION FROM 

AIRVAC. RECIPIENT FURTHER AGREES TO SURRENDER THIS DOCUMENT 

UPON REQUEST BY AIRVAC. 

* FOLLOWING IS A PARTIAL LIST OF SUCH PATENTS: 

4,373,838 5,259,427 
4,691,731 5,570,715 
4,917,143 5,515,554 
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AIRVAOTHE VIABLE ALTERNATIVE® 

CHAPTER 1 

GENERAL DESCRIPTION AND HISTORY OF VACUUM SEWAGE SYSTEMS 

Vacuum sewers are mechanized systems for wastewater transport. They utilize 
differential air pressure to create flow rather than using gravity-induced flow, like 
conventional wastewater collection systems use. In this respect, a vacuum system is 
essentially a negative pressure system. However, there are considerable differences 
between vacuum or negative pressure transport and the technology of positive pressure 
transport. 

The vacuum sewer system (Figure F1-1) requires a main vacuum collection station 
similar to that of gravity lift stations, or pumping stations. Unlike lift stations, vacuum 
stations also require vacuum pumps to maintain a vacuum on the collection lines 
feeding the station. The 3", 4", 6", 8" or 10" diameter PVC collection lines are laid in a 
saw tooth profile. The system requires a normally closed valve at each sewage input 
point to seal the vacuum lines so that vacuum can be maintained throughout the 
system. This valve opens automatically when a given quantity of sewage has 
accumulated in the collecting sump, admitting the sewage and the correct quantity of air 
and then closing. This valve is entirely pneumatic in its control and operation; the 
differential pressure between local atmospheric pressure and the vacuum pressure on 
the immediate downstream side of the valve operates the valve automatically and 
provides the thrust needed for liquid transportation. 

Vacuum transportation and collection technology has been proven worldwide, with 
several hundred operating vacuum systems both in the United States and in foreign 
countries. 

This technology is also recognized in the United States Environmental Protection 
Agency (EPA), publication number EPA/625/1-91/024, The Manual For Alternative 
Wastewater Collection Systems. While this publication describes vacuum systems in 
general, the design criteria presented are based on the AIRVAC system. 
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A vacuum sewer collection system closely resembles a water distribution system, but 
the flow is in reverse (Figure F1-2). The analogy would be complete if the sewage valve 
was manually operated by the homeowner as a water faucet would normally be opened 
in the home. With the correct design, equipment selection, and installation, a vacuum 
sewer collection system can equal a water distribution system in dependability. 

Vacuum sewer systems of various types have been used since 1882. Some of these 
early systems required that special water closets and fixtures be installed in the homes. 

In 1970, the AIRVAC® 3" Valve was developed to collect sewage from conventional 
home plumbing fixtures. This valve was designed to pass all solids that would pass 
through any U.S. - made water closet. Also, as the AIRVAC valve would be installed 
below road level, it was designed to operate when its chamber, or pit, was flooded with 
ground water. 

A 2" model of the successful 3" valve was introduced in late 1982. This 2" valve is used 
for industrial applications, campground sewer systems, and marina sewer systems. It is 
also used as a urinal valve on ships and as a sump valve in vacuum collection stations. 

Recent developments include a 1 1/4" valve, which is used for commercial/industrial 
liquid waste collection and a 1 1/2" valve for a vacuum water closet. Information on 
these valves may be obtained through AIRVAC. 

Since 1970 the AIRVAC system has been used effectively in numerous applications, 
including rural towns, schools, industrial complexes, comfort stations, private housing 
developments, and marinas. 
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WATER PRESSURE SYSTEM 

WATER VALVES WATER TANK 

( 
VACUUM VALVES 

VACUUM COLLECTION SYSTEM 

VACUUM 
COLLECTION 

TANK 

FIGURE F1-2 - WATER DISTRIBUTION SYSTEM 
AND VACUUM COLLECTION SYSTEM 

FIGURE F1-3 - 3" AIRVAC VALVE AND 2" AIRVAC VALVE 
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CHAPTER 2 

COST EFFECTIVE APPLICATIONS 

The choice between a gravity, pressure, or vacuum collection system is usually 
governed by the results of a Consulting Engineer's analysis of cost effectiveness. 

In applications with one or more of the problems below, the AIRVAC system is a highly 
effective alternative. 

Unstable soil 

Flat land 

High water table 

Rock 

Sensitive eco-system 

Low building density 

High building density 

ADVANTAGES OF THE AIRVAC® SYSTEM 

(a) Construction 

Small PVC pipe sizes (3", 4", 6", 8" and 10") are usually used. 

Manholes are eliminated. 

Field changes are easily done. When unforeseen underground obstructions 
are located, the vacuum sewers can, in most cases, be rerouted around 
them. 

Vacuum sewers are installed at shallow depth. This eliminates the need for 
wide, deep trenches, thus reducing excavating costs and environmental 
impact. 

Because exfiltration is eliminated, vacuum sewers may be installed in the 
same trench as water mains. 

No electrical power is required at the valve pit. 
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 Uphill transportation of sanitary sewage is feasible within limits (see detign 
section for details). 

Sewer depths may be maintained at minimums using AIRVAC's unique 
profiling techniques. 

Since ditch depths and widths are minimal, the duration of construction is 

also reduced. 

Interruption of service is minimized by the simplicity of home connections to 

the system. 

(b) Operation 

High scouring velocities are attained, reducing the risk of blockages. 

Comminutors are not required at the treatment plant. 

Servicing a vacuum system does not require that maintenance personnel be 

exposed to the risk of sewer gases trapped in manholes. 

Leaks in gravity sewers may go undetected for a considerable time - causing 
contamination of the soil. Breaks in vacuum sewers will show up very quickly 
at the collection station controls. 

A blockage in a gravity main may cause sewage backups in a number of 
homes. The AIRVAC valves isolate each home from the main and prevents 
backups. 

Only one source of power is required (collection station power). 

With the elimination of infiltration, the size and cost of the treatment plant is 

reduced. 

The air/sewage mixture enters sewers at high velocity, and the air provides 
some pretreatment to the sewage inside the vacuum sewers. 
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TYPICAL 
DEPTH 
3' TO 5' 

VACUUM SEWERS ARE INSTALLED IN 
THE RIGHT OF WAYS AND REQUIRE 
SHALLOW TRENCHES WITH MINIMAL 

ENVIRONMENTAL IMPACT. 

VACUUM SEWERS 

A 

V / 

TYPICAL 
DEPTH 
3' TO 20' 

GRAVITY SEWERS ARE INSTALLED ALONG 

THE ROAD CENTERLINE. THEY REQUIRE 

DEEP TRENCHES AND CONSIDERABLE 

PAVEMENT RESTORATION. 

GRAVITY SEWERS 

FIGURE F2-1 - VACUUM vs GRAVITY EXCAVATIONS 

- "(-4,V'Te\., 

3' TYP 

GRAVITY SEWERS 

,vorg: q-(s. 

VACUUM SEWERS 

5' TYP 

FIGURE F2-2 - VACUUM AND GRAVITY PROFILE 
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CHAPTER 3 

GENERAL FEATURES OF THE AIRVAC® SYSTEM 

VACUUM STATION: In the station, vacuum is generated, sewage is collected, 
and discharged. 

VACUUM SEWERS: The sewers supply vacuum to the interface valves and 
transport the sewage. 

AIRVAC VALVES: The interface valves act as the interface between the sewer 
vacuum and the atmospheric air of the house gravity lines. 

VACUUM STATION 

The vacuum station is the heart of the vacuum collection system. The machinery 
installed is similar to that of a conventional sewage pumping station or lift station, except 
vacuum is applied to the wetwell (collection tank) which is sealed. Major components 
including the tank, are the sewage pumps, the vacuum pumps, and a control panel. 
Most modern vacuum systems utilize factory pre-fabricated collection stations mounted 
on skids for ease of installation. 

Since the systems require only one source of power, many systems utilize existing 
portable generators for emergency power; others have permanently installed back up 
generators. 

Collection tanks are normally steel with protective coatings; fiberglass tanks have also 
been used. 

Multiple sewage discharge pumps are typical, with each pump capable of pumping 
design peak flow. Dry- pit, horizontal, centrifugal sewage pumps are normal. 

Multiple sliding-vane type vacuum pumps are also typical. These pumps are capable of 
an ultimate vacuum range near 29" Hg and offer efficient air-delivery-to-horsepower 
ratios. Under normal conditions, vacuum pump run times are 2 - 3 hours per day per 
pump. Horsepower varies with total flow rate, but is normally 10 - 25 Hp. 

Check valves for discharge pumps feature soft seats with outside weights and levers; 
vacuum pump inlet check valves are also fitted with soft seats. 

Typical electrical controls include: 

Vacuum switches with stainless bellows. 
Liquid level controls suitable for sanitary sewage 
Motor starters with overloa6 
Time delay relays 
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 General purpose relayg 
Automatic alternators for pump cycling 
Hour run meters 
A solid state telephone alarm system 
A seven (7) day circular vacuum chart recorder 

For unusually large flow areas, a customized, built-in place vacuum station can be 
utilized using similar equipment available from AIRVAC.: In some of these stations,a 
moisture removal tank is installed between the collection tank and vacuum pumps to 
serve three (3) functions: 

1. Reduce possibility of moisture carry-over into vacuum pumps in extreme 
conditions 

2. Act as an emergency reservoir 
3. Reduce frequency of vacuum pump starts 

VACUUM SEWERS 

AIRVAC sewers are laid in a saw tooth profile (as described in detail in Chapter 4 and 
shown in Figure F4-4). 

When AIRVAC sewers are installed at 0.2% fall in flat land, the trench depth increases 
.12" every 500 feet. "Profile changes" are suggested at 500 foot intervals to bring the 
sewer invert back to the commencing level, keeping the trench depth to a minimum. 

Where the natural ground profile has a fall in excess of 0.2% in the flow direction, the 
vacuum sewer profiles follow those of the ground with no profile changes. 

PVC thermoplastic pipe, Schedule 40, SDR 21 or class 200, in sizes 3", 4", 6", 8" and 
10" is normally used for vacuum sewers. Polyethylene pipe in SDR 11 and SDR 9 has 
been used on a few projects. Fabricated PE fittings shall be made from identical pipe. 

Fittings used are of the Schedule 40 (pressure) type. Fittings include: Wyes - for 
incoming branches or AIRVAC valve crossovers, 45 degree ells - for making changes in 
direction and fabricating profile changes, and concentric reducers - for making changes 
in main size. 

Pipe and fitting joints are normally solvent welded or rubber ring pipe joints. Not all 

rubber ring pipe ioints are suitable for vacuum service and engineers should require a 

guarantee from the manufacturer along with test certification. When temperatures fall 
below 32° F, solvent weld joints cannot be reliably made, so o-ring pipe joints are 
recommended. 
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The strength of PVC is affected by temperature. In industrial installations where high 
sewage temperatures arise, the use of fiberglass pipe and fittings is recommended; 
polypropylene pipe and fittings have also been used for this purpose. 

Where an AIRVAC valve installation is connected from either side of the road to the 
vacuum main, a 3" pipe that crosses under the road connects it. The term service 
lateral is used to describe this pipe. 

Branch sewers are the tributary sewers connected to the main. 

Installation of vacuum sewer pipes and fittings will be depicted in numerous details 
shown within this manual, additional construction details are available on request. 

Division or shut off valves are installed in branch and main lines to allow portions of the 
piping system to be isolated for troubleshooting and maintenance. Valves, are either of 
the plug or resilient wedge gate valve variety using mechanical joint connections with 
transition to PVC gaskets. 

AIRVAC Valves and Valve Pit Assemblies 

AIRVAC valves are made in two (2) sizes: 2" and 3" (for land applications). The valves 
are of similar design and use the same AIRVAC controller/sensor unit. 

The 3" valve is ideal for domestic wastewater collection. Various 'installation methods 
for the 3" valve are shown in figures on the following pages. Similar installation methods 
may be used for the 2" valves depending upon the application required. AIRVAC staff 
will be pleased to advise different installation methods to suit a client's. requirements. 
Blueprints giving installation details and dimensions of various methods are also 
available. 

AIRVAC valves operate without the use of electricity. The sequence of operation for 
both valve sizes is: Liquid enters the holding tank by gravity. As the liquid level rises in 
the sump, it pressurizes air in the sensor pipe. This air pressure is transmitted thrOugh 
a tube to the controller/sensor unit mounted on top of the valve. The air pressure 
operates the controller/sensor unit and its integral 3-way valve which applies vacuum 
from the sewer to the valve operator. This opens the AIRVAC valve and activates a field 
adjustable timer in the controller. After the set time period has expired, the AIRVAC 
valve closes. 

Once the contents of the holding tank have been evacuated, an amount of atmospheric 
air is admitted through the vacuum valve to provide propulsion to the liquid. The source 
of this atmospheric air is an air inlet which is placed on the house gravity line between 
the dwelling and the valve sump. While local codes may dictate exact locations, 
AIRVAC recommends placing this air inlet on each gravity line connected to the sump 
and at least 20 feet from the vacuum valve. 
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AIRVAC® Three Inch Valves are manufactured of molded thermoplastic and have 

stainless steel shafts, delrin bearings and elastomer seals. These valves are specifically 

designed to handle the peak sewage flows and large solids experienced in domestic 
sewage applications. 

AIRVAC® 3" Valves have a maximum capacity of 30 GPM peak flow, and one valve is 

capable of handling the total sewage flow from up to four (4) homes or a school, motel; - 

etc. Where flows exceed 30 GPM, multiple AIRVAC® 3" Valves are used. 

Separate valve pits should be provided to serve properties at different 
elevations when there is a possibility of sewage from one property flooding 
another. 

Some local codes may require the installation of a backflow preventer that must be fitted 

between the home and the gravity line air inlet. If the backflow preventer is not correctly 

positioned, the AIRVAC valve will not operate. AIRVAC should be consulted before 

such a device is installed. 

AIRVAC® Two Inch Valves are used for industrial applications, marina systems, 

shipboard sewage systems, etc. 

When a 2" valve is used on domestic sewage applications, there is a greater risk of 

blockages. All 2" valves are manufactured of clear nylon to enable identification of 

.possible valve blockages. 

AIRVAC® 2" Valves have a maximum capacity of 20 gallons per minute. 

AIRVAC continuously improves and broadens.its product line; please contact AIRVAC 
for latest developments. 

BUFFER TANK INSTALLATION 

High flows from schools, apartments, nursing homes, or lift stations or flow from a 

number of grinder pumps may be received by buffer tanks. 

In considering the use of buffer tanks, please bear in mind the following limitations: 

Efficient flow within a vacuum system relies on partial liquid and partial air inputs at 

controlled rates (as discussed in detail in the following chapter). This is normally 
accomplished by uniform distribution of valve pits through a service area (each valve pit 
attached to no more than four (4) homes). This allows relatively small liquid flow 
followed by a volume of air for propulsion of liquid. In this manner, a uniform system 
air-to-liquid ratio is maintained thereby maximizing available vacuum throughout the 
system. By contrast, buffer tanks contribute larger volumes of the liquid and, 
consequently, larger volumes of air. This can lead to irregular air to liquid ratios, 
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inefficient vacuum pump performance and sluggish system operation. For this reason, 
buffer tanks should only be utilized under the following conditions: 

A. Commercial or high flow inputs require buffer tanks. 
B. A maximum of 25% of system flow should be controlled by buffer tanks. 
C. Buffer tanks should not be placed at line extremities. 

Figure F3-5 shows a typical buffer tank arrangement which may be used to accept high 

sewage flows from schools, apartments, nursing homes, or lift stations or to accept 

flows from a number of grinder pumps. Dual valve buffer tanks may also be used for 
higher flows. (Figure F3-6) 

Buffer tanks are designed with a small operating sump in the lower portion. Above the 
sump is additional emergency sewage storage. The operating sump must have a 

volume of 10 gallons at a sewage depth of 10" to 14". 

One (1) AIRVAC® 3" Valve is used for every 30 GPM of peak sewage flow. This is 

based on a group of residential connections contributing peak flows for short periods of 

time during ,a 24 hour period. Should this flow be more continuous, the maximum flow 

per valve should be reduced to 15 GPM. For high flows, the sewage may be admitted to 

a splitter manhole, which will evenly split and divert the flow to multiple valve buffer tank 

units. (Figure F3-7). For systems requiring numerous buffer tanks, further restrictions 
may apply; contact AIRVAC for assistance. Dual buffer tanks must be connected to a 6" 

or larger vacuum main; where three (3) or more valves are used, an 8" vacuum main or 

larger is required. 

Buffer tanks are typically constructed of four (4) foot I.D. manhole sections. The sump 

portion is formed from a one (1) foot section of 18" PVC pipe with concrete sloped 

benching towards the sump. It is important that all joints and connections on the buffer 

tank are water tight to eliminate groundwater infiltration. Above ground venting of the 

AIRVAC valve must be installed to insure proper venting in the event that the buffer tank 

becomes filled with sewage. 

Refer to standard detail sheets and maximum flow sections of this manual for vacuum 

main sizing for buffer tank applications. 
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FIGURE F3-1 - TYPICAL VACUUM STATION 
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V 

HOUSE 

//////// 

2 X 4 OR SIMILAR 
DEVICE NEAR GRADE 
INDICATIONG END OF 
GRAVITY STUB 7-6° APPROX. 

GRADE 

Q. 

AIRVAC VALVE PIT LOCATED 
IN RIGHT-OF-WAY 

APPROX. 

(CAN BE AS 
MUCH AS 6%6" 

WITH DEEP SUMP) 

EXISTING GRAVITY LINE 
FROM RESIDENCE 

t o. 

2'-0" 

41011111M) 

3' VACUUM LINE PREVIOUSLY' 
INSTALLED AND CONNECTED 
TO VACUUM STATION 

4° GRAVITY LINE STUBBED OUT 
AND CAPPED OFF (MAY BE AS 
MANY AS FOUR CONNECTIONS) 

FIGURE F3-2 - VALVE PIT INSTALLATION PRIOR TO HOME CONNECTION 

HOUSE . 

20' MINIMUM IN NORTHERN CLIMATES 

4° AIR INLET 

GRADE 

OPTIONAL SCREEN 

4' GRAVITY LINE ROUTED TO VACUUM VALVE 
PIT AND CONNECTED TO EXISTING STUB-OUT. 
USE SCH 40 OR SDR-21 PVC PIPE. PIPE TO 
BE INSTALLED WITH PROPER SLOPE (MIN. 2%) 
AND BEDDING TO PREVENT POCKETS OR BELLIES. 
USE 45° ELLS TO ADJUST DEPTH IF REQUIRED. 

VALVE AND ASSOCIATED 
INSTALLATIONS BY 
MUNICIPALITY 

FIGURE F3-3 - VALVE PIT INSTALLATION WITH HOME CONNECTED 
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GRAVITY 
INLETS 

NOTE: 

EACH CONNECTION 
SHALL HAVE AN AIR INLET 

BREATHER 
PIPE 

24" CAST 
IRON COVER 

3" VACUUM LATERAL 
CONNECT TO 4" OR 
LARGER MAIN. 

4' CONCRETE 
MANHOLE 

3" VACUUM 
LATERAL 

8' MAX. 

GRAVITY 
INLET 

FIGURE F3-5 - SINGLE BUFFER TANK INSTALLATION 
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BREATHER PIPES 6" GRAVITY LINE WITH 
AN AIR INLET. 

24" CAST 
IRON COVER 

4' CONCRETE 
MANHOLE 

3" VACUUM LATERALS 
CONNECT TO 6" OR LARGER 
VACUUM MAIN. 

2'-2" 

8' MAX. 

FIGURE F3-6 - DUAL VALVE BUFFER TANK 
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GRAVITY LINES. MUST 
DISCHARGE DROPPING 
INTO HOLDING AREA. 

NOTE: 

ALL GRAVITY LINES MUST 
HAVE AN AIR INLET 

OVERFLOW 
DIVIDER 

2" FORCE MAIN 
DISCHARGE BELOW 
LEVEL OF OVERFLOW 
DIVIDER. 

SPLITTER 

GRAVITY FLOW TO BUFFER TANKS 

STANDARD BUFFER TANK UNITS 

A IN, 

II 

3" VACUUM LATERALS 
CONNECTED TO 8" MAIN OR LARGER 

FIGURE F3-7 - TWO DUAL BUFFER TANKS AND SPLITTER MANHOLE 
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CHAPTER 4 

SEWER DESIGN 

THE VACUUM TRANSPORT PROCESS 

As described in Chapter 3, the vacuum process begins at the vacuum valve and collection 
sump assembly. When the volume of sewage in a sump reaches approximately 10 gallons, the 
AIRVAC valve opens. The differential pressure between the vacuum sewer and the 
atmosphere forces the 10 gallons of sewage into the vacuum main. While accelerating, the 
sewage is rapidly transformed into foam and soon occupies only part of the sewer pipe cross 
section; thus the momentum transfer from air to water takes place largely through the action of 
shear stresses. The magnitude of the propulsive forces start to decline noticeably when the 
AIRVAC valve closes, but it remains important as the admitted air continues to expand. 
Eventually friction and gravity bring the sewage to rest below several lifts. As the process 
continues, this liquid will be transported down stream by in-rushing liquid. Sewage admitted to 
a sewer through an AIRVAC valve initially moves in two directions. Approximately 80% flows 
toward the collection station; 20% flows in the opposite direction. When the backsurge slows, 
the flow moves toward the collection station. See Figure F4-2. 

Sewage scouring velocities of 15 to 18 feet per second are attained using the standard air/liquid 
ratio. 

With the saw tooth profile and as long as no valves are open, little sewage transport takes 
place. Sewage in the vacuum lines will collect in low points when all upstream valves are 
closed. This sewage will not seal the bore of the pipe and no liquid will be suspended vertically 
and little vacuum loss is experienced throughout the system (this is made possible by the air 
gap present above the liquid): (Figure F4-1) 

The vacuum transport process is clearly demonstrated in a slow motion video that visitors to the 
AIRVAC® Demonstration Rig may view. 

SEWAGE FLOW 

Sewage flow rates of 75 gallons per person per day are accepted by most approving agencies. 
House populations of 3.5 persons and a peak factor of 3.5 are also normally accepted. 

The vacuum system is a sealed system; this eliminates ground water infiltration from the piping 
network and the interface valve pits. However, ground water can enter the system as a result 
of leaking house plumbing or as a result of building roof drains being connected to the plumbing 
system. It is therefore important for designers to consider methods of eliminating ground water 
from plumbing systems during the design phase of a proiect. AIRVAC engineers will be happy 
to share ideas and methods used successfully in the past. 
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AIR SPACE 

....... MAIN FLOW 

. . ........ 

SEWAGE AT REST 

FIGURE F4-1 - VACUUM MAIN DURING NO FLOW CONDITION 

A BACKSURGE CAN TRAVEL SEVERAL 

FEET BEFORE SLOWING AND 

REVERSING TOWARDS THE COLLECTION STATION 

FIGURE F4-2 - TYPICAL BACKSURGE 

4-2 

Raubers Road Nudgee SPS SP276 Vacuum Sewer System OM Manual

Q-Pulse Id TMS636 Active 29/01/2014 Page 26 of 404



PIPING DESIGN 

PRINCIPLES OF VACUUM SEWER DESIGN 

1. AIRVAC Vacuum Collection Systems are designed to operate on a two phase air 
to liquid flow principle. The air and liquid are admitted in varying proportions (as 
dictated by each system) and are set by adjusting the valve open cycle. In 
general, systems with considerable vacuum losses will require a higher air to 
liquid ratio than systems that are essentially flat. Vacuum losses within a system 
fall into one of two categories: 

A. LOSSES DUE TO FRICTION: 

Friction losses for vacuum sewers installed at slopes between 0.2% and 
2% are cumulative for each "flow path" from the last valve on a line to the 
vacuum station. Friction losses for sewers installed in excess of 2% are 
ignored. Friction loss charts are shown on pages 4-18 through 4-24 and 
are based on the following formula: 

[1001 1.85 Q1.85 

f= 2.75 l x ft /100ft x 0.2083 x L d4.8655 

C = 150 for PVC pipe 
Q = flow in GPM 
d = pipe I.D. in inches 

To determine the value of Qmean multiply the sum of the houses in the 
section of piping to be considered by 0.64 gpm. Then divide this sub- 
total by 2. To this subtotal add the inflowing Qaccum from the previous 
section. Use the following equation: 

Qmean = Qaccum-prev [(# of homes x 0.64 gpm) /2] 

See Figure F6-2 in Chapter 6 for more details. 

B. VACUUM LOSSES AT LIFTS: 

Vacuum losses at vertical profile changes or lifts are cumulative from the 
line extremities to the vacuum station. Procedures for calculating these 
losses are detailed in the following paragraphs: 

Profile changes (or lifts) are used to maintain minimum trench depth and 
are accomplished using two (2) 45 degree elbows joined by a section of 
pipe. 

For efficient use of available energy, profile changes should be 
limited to: 

12" height for 3" and 4" vacuum lines 
18" height for 6" and larger pipe 
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 In no case should a lift height exceeding three (3) feet be made 
Without consulting the AIRVAC technical staff. 

Vacuum loss due to each lift is calculated by subtracting the pipe 
I.D. from the lift height. 

For Example: 

For a 1 foot lift in a 6 inch pipe: 1.0' - 0.5' = 0.5' Vacuum loss. 

For a 1 foot lift in a 4 inch pipe: 1.0' - 0.33' = 0.67' Vacuum loss. 

2. The minimum recommended diameter for a vacuum main is 4" regardless of 
friction losses. The length of a 4" vacuum line should not exceed 2,000 feet. In 
high flow situations, the length of 4" main should be minimized. 

3. The MAXIMUM distance between profile changes is unimportant. In perfectly flat 
terrain, using a pipe slope of 0.2%, a minimum ground cover can be maintained 
if one (1) foot profile changes are placed at 500 foot intervals. 

Vertical Fall of vacuum mains should be as follows: 

A. For 3" valve service lines, use whichever is greater: 
0.2% Slope X Horizontal Distance. 
Follow slope of ground. 
0.20 FT FALL (use between profile changes less than 100 feet apart). 

B. For 4" or larger mains, use whichever is greater: 
0.2% Slope X Horizontal Distance. 
Follow slope of ground. 
0.25 FT FALL (use between profile changes less than 125 feet apart). 

5. When vacuum mains or branches must ascend a hill, multiple lifts are placed at 
a minimum distance of 20 feet apart. Between each lift, vacuum lines are 
installed with a uniform slope so that a minimum fall is achieved between these 
lifts. This minimum fall is 0.25 FT. This will reduce the risk of trapped sewage 
blocking off the lower portion of sewer during low flow conditions. 

A. For 3" Service Laterals, lifts are placed at a minimum of 5 feet apart, vertical 
fall between lifts is 0.20 ft minimum. 

B. For 4" and Larger Vacuum Mains, lifts are placed at a minimum of 20 feet 
apart, vertical fall between lifts is 0.25 ft minimum. 

6. For a series of lifts following a downward slope in excess of 0.2%, the vacuum 
sewer should be installed at a slope of 0.2 % for a minimum distance of 50 ft as 
shown in Figure F4-3A. 
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LIFT 
HEIGHT 

45° PVC SOLVENT WELD 

SCHEDULE 40 PRESSURE FITTINGS 

VACUUM 
LOSS 

VACUUM LOSS = LIFT HEIGHT 

MINUS PIPE DIAMETER FOR ALL PIPE SIZES 

SCHEDULE 40 OR 
SDR21 PVC PIPE 

FIGURE F4-3 - PROFILE CHANGE CONSTRUCTION 

FIGURE F4-3A - PROFILING BEFORE A SERIES OF LIFTS 
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For efficient vacuum transport, the size of individual lifts should be as small as 
possible. Numerous small lifts are recommended over one large lift. Where 
multiple lifts are required, 1; foot lifts are recommended in 3" service lines or 4" 
mains; and 1.5 foot lifts are recommended in 6" or larger mains 

8. When lifts are required in specific valve service lines or when concrete buffer 
tank AIRVAC valve chambers have suction lifts in excess of 5.5 feet, these static 
losses shall be added to the losses for that main and shall not exceed 13 feet. In 
no case shall suction lifts from the bottom of the holding sump to the valve 
centerline exceed 8 feet. 

9. When layout drawings of vacuum sewer networks are being prepared, the pipe 
runs should be selected to: 

Minimize lift 

Minimize length 

Equalize flows on each sewer 

10. VACUUM LOSS LIMITS 

Operating vacuum ranges of 16 to 20 inches of mercury are typical for most 
modern vacuum systems. While deeper vacuum ranges are attainable, this 
range is generally considered the most practical in terms of equipment operating 
cost and dependability. 

When considering the limit of water "lifted" by a vacuum, it is common-to think in 
terms of a water manometer in which the liquid is lifted in a vertical column. The 
height of this column is in direct proportion to the difference between available 
atmospheric pressure and the "sub-atmospheric" pressure within the vacuum. In 
AIRVAC vacuum systems, the 16 inch mercury vacuum pressure is used as the 
basis of system hydraulic design. In this case, a vertical column of liquid could 
be suspended 18 feet at sea level (1" Hg = 1.13' water). 

As stated in previous AIRVAC publications, 5 feet of this liquid column must be 
reserved for vacuum valve operation and sump liquid evacuation. This results in 
13 feet of liquid available for transportation within a vacuum system. The 
obvious conclusion would therefore be that 13 feet is the limit of vertical 
elevation differences within a vacuum system. 
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The AIRVAC method of vacuum sewer profiling and the method for calculating 
the associated losses nullify this conclusion and make it possible to lift liquid 
greater than 13 feet. The actual elevation difference which can be obtained is 
expressed by the following: 

A = N(Ht) - (N-1)S 

Where: 
A = Elevation Differential (Feet) 
N = Number of Lifts 
Ht = Measured Height of Lift (Invert to Invert, Feet) 
S = Fall between Lifts (Feet) 

The following is an example of actual elevation differences for various pipe sizes 
which calculate 13 feet of vacuum loss: 

4" pipe: (20) 1.0 ft lifts = 14.87 ft elevation difference = 13 ft vacuum 
loss 

6" pipe: (13) 1.5 ft lifts = 17.1 ft elevation difference = 13 ft vacuum 
loss 

8" pipe: (15) 1.5 ft lifts = 18.7 ft elevation difference = 13 ft vacuum 
loss 

The idea behind the patented AIRVAC profile is to maintain an open 
passageway throughout the top portion of the piping network. In theory, if this is 
the case, the same level of vacuum will be present at the end of the system as 
exists at the vacuum station. The AIRVAC system operates on the concept of 
moving a mixture of air and liquid part of its intended travel distance. As 
propulsive forces are diminished, the liquid and air will separate and the liquid 
will come to rest at low points within the system. Subsequent AIRVAC valve 
cycles will then boost this liquid downstream to a new low point and the process 
repeats itself until the liquid enters the vacuum station. In reality, the only time a 

vacuum loss occurs is when liquid is suspended within a vertical lift or is in 
motion; rarely will these events occur simultaneously. 

Whether or not liquid is suspended in lifts is a function of many factors: pipe 
diameter, pipe slope, air-to-liquid ratio, number of valves opening at a given 
moment, and so on. The distance liquid travels, is also a function of many 
factors. Due to the uncertainty of predicting the exact occurrence of so many 
variables, previous design limits have been based on the worst case scenario: 
all lifts completely filled or saturated. 

Substantial data has been gathered from operating vacuum systems in an effort 
to more accurately predict exactly where and when these variables will occur. 
While these studies remain on-going, it has become obvious that the occurrence 
of lift saturation is rare and normally associated with a temporary air to liquid 
imbalance. The ability of a vacuum system to automatically recover from such 
an imbalance (thereby restoring normal vacuum to line extremities) is the actual 
limit of vacuum line design. During these brief periods, it has been shown that 
all losses within the system are associated with suspended liquid with very little 

4-7 

Raubers Road Nudgee SPS SP276 Vacuum Sewer System OM Manual

Q-Pulse Id TMS636 Active 29/01/2014 Page 31 of 404



friction loss occurring. This is also supported by the fact that little or no flow 
takes place. 

Empirical studies currently indicate that system performance may be grouped as 
follows: 

A. Systems containing up to 13 feet of loss due to lifts and up to 5 
feet of friction: 

Dependable operation during normal. conditions. 
Automatic recovery from a temporary air-to-liquid imbalance 
without disruption of service. 

B. Systems containing up to 16 feet of vacuum loss due to lifts and 
up to 5 feet of friction: 

Dependable operation during normal conditions if limited to 
one or two branches within a system and optimum placement 
of valves and lifts is considered. 
Automatic recovery from a temporary air-to-liquid imbalance 
with momentary low vacuum at line extremities. 

C. Systems containing more than 16 feet of loss due to lifts: 
Reasonable dependability during normal conditions if limited to 
one or two branches within a system and optimum placement 
of valves and lifts is considered. 
Recovery from a temporary air-to-liquid imbalance relies on 
injection of atmospheric air at selected points to restore 
adequate vacuum to line extremities. This air may be injected 
manually or automatically. 

AIRVAC recommends that systems be designed with the guidelines stated in 
group A: 

13 Feet of Vacuum Loss due to Lifts (Lift Ht - Pipe dia.) 
5 Feet of Vacuum Loss due to Friction 

These are separate calculations and are a summation of losses for each flow 
path. Simply stated, a flow path is the piping through which liquid will travel from 
the last AIRVAC valve to the vacuum station. 

AIRVAC should be consulted for any design following the guidelines of 
group B or C. 

10. LENGTH OF COLLECTION LINES 

The lengths of collection lines are governed by two (2) main factors, these are 
static lifts and friction losses. As stated previously, the total vacuum loss due to 
lifts should not exceed 13 feet and the friction loss should not exceed five (5) 
feet. The length of vacuum lines will normally be dictated by these factors. 

Due to restraints placed upon each design by topography and sewage flows, it is 
impossible to give a definite maximum sewer length. One operating AIRVAC 
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project has a main sewer length in excess_of 14,000 feet. Where the land is flat 
and a one (1) foot lift is installed at every-500 feet, a total line length of 13,000 
feet would require 26 one (1) foot fifth. This would use all available lift in static 
losses. To exceed this 13,000 foot figure the balance of the system must flow 
downhill. 

The guidelines for line sizing are: 

A. From any AIRVAC valve for up to 300 ft; 3" service laterals may 
be used. 

B. At the extreme end of a vacuum main, up to 2,000 feet of 4" 
vacuum pipe may be used. 

C. For the remaining distance, 6", 8", and 10" pipe may be used. 

AIRVAC engineers will be pleased to advise and assist clients with the design of 
collection lines once topography and flow rates are available. 

11. CONNECTIONS TO THE MAIN SEWERS 

Three (3) types of connections are made to the main sewer: 

A. Connections to AIRVAC valves (including Service Laterals) 

B. Branch sewers 

Access points (optional - can be used where main lines change pipe 
sizes) 

Preferred connections to the main are made "above the top," using a vertical 
wye, other alternate connections are shown within and in standard details. 

The recommended connection method from an AIRVAC valve to a branch or 
main is shown on Figure F4-6. A long turn 90° ell is allowed on a service lateral 
connection. Branch vacuum sewers are connected to mains using wyes and 45° 
ells as shown on Figure F4-7. 90° ells are not allowed on branch connections. 

Where a lift or profile change is required in a branch sewer prior to entering the 
main, it should be made 20 or more feet from the main. 

If it is necessary to locate an AIRVAC valve with its invert lower than the main, 
the procedure shown in Figure F4-5 should be followed. Where this method of 
lifting up into the main is used, the maximum lift must not exceed the vacuum 
available in the main at the point of connection (less the five inches of mercury 
required for vacuum valve operation). In any case, no more than five (5) one (1) 
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foot lifts should be used. In the design stage these lifts must be included in 
calculating the system line losses. 

Due to the restraints placed upon the depth of sewers by the connections 
entering "over the top", engineers should consider the ground cover required on 
service laterals. 

Access points or cleanouts are only recommended on 6" or larger mains, where 
the change in size is made, or at minimum intervals of every 1,500 feet, to allow 
test ball access. Each AIRVAC® 3" valve installation gives a 3" access to the 
vacuum main, eliminating the need for access points on 4" mains. Where 
required, they shall be constructed as shown in Figure F4-8. 
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0.2% SLOPE 

0.25 FT FALL (MIN) 

VACUUM MAIN 

1 
20 FT MIN. 

FALL BETWEEN LIFTS IS GREATER OF TWO VALUES: 
0.25 FEET OR 0.2% TIMES DISTANCE 

0.25 FT FALL (MIN) 

UPGRADE TRANSPORT 

0.2% SLOPE 

FLOW 

-we 
500 FT TYPICAL 

0.2% SLOPE 0.2% SLOPE 

VACUUM MAIN 
E-2:>- 

FALL BETWEEN LIFTS IS GREATER OF TWO VALUES: 
0.25 FEET OR 0.2% TIMES DISTANCE FLOW 

LEVEL GRADE TRANSPORT 

LAY SEWER TO A SLOPE 
OF NOT LESS THAN 
0.2% UNIFORMLY WITHOUT 
POCKETS 

DOWNGRADE TRANSPORT 

FLOW 

FIGURE F4-4 - VACUUM SEWER PROFILES 
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SCHEDULE 40 
MAINLINE WYE FITTING. 

WYE SIZE 

90° SCH 40 ELL SCHEDULE 40 OR TURNED TO SIDE SDR 21 PVC PIPE 

FROM VALVE PIT 

3" SERVICE LATERAL, 
2" OR 0.2% FALL FROM 
VALVE TO MAIN. (MIN.) 

VALVE PIT TO MAIN CONNECTIONS 

A 

BASED ON SPEARS MFG. 
(1) 45° WYE, SOCKET x SOCKET x SOCKET 
(2) 90° ELL, SOCKET x SOCKET 

B C - INVERT 
4 x 4 x3 9 1/4" 3 25/32" 9.32" 0.78' 
6 x 6 x3 
(WITH BUSHING) 10 1/2" 3 25/32" 10.21" 0.85' 
8 x 8 x 3 
(WITH 3 BUSHINGS) 13" 3 25/32" 11.86" 1.00' 
10 X10 X 3 143/8" 3 25/32" 12.84" 1.10' 

FIGURE F4-6 - VACUUM SERVICE LATERAL TO BRANCH OR MAIN CONNECTION 
4-13 
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SCHEDULE 40 
WYE FITTING 

6' MINIMUM FROM TOP OF LIFT 

45° ELBOW 

45° ELBOW 

VACUUM SEWER MAIN VACUUM SEWER BRANCH 

2' MINIMUM 

45° ELBOW 

VACUUM BRANCH TO MAIN CONNECTION 

BASED ON SPEARS MFG. 
(1) 45° WYE, SOCKET x SOCKET x SOCKET 
(2) 45° ELL, SOCKET x SOCKET 

WYE SIZE B C 

20' MINIMUM 
FROM A LIFT 

D - INVERT 

4 x 4 x 4 8 3/4" 3 5/16" 8.53" 0.71' 

4 x4 x3 91/4" 31/16" 8.70" 0.73' 

6 x 6 x6 12 1/8" 5 9/16" 12.5" 1.04' 

6 x 6 x 4 10" 3 5/16" 9.41" 0.78' 

6 x 6 x 3 10 1/2" 3 1/16" 9.59" 0.80' 

8 x 8 x 8 18 3/4" 6 13/16" 18.07" 1.52' 

8 x 8 x 6 16 1/4" 63/8" 15.42" 1.30' 

8 x 8 x 4 14 1/4" 3 5/16" 12.42" 1.05' 

8 x 8 x 3 13" 3 1/16" 11.36" 0.99' 

10 x 10 x 10 22 3/8" 8 19/32" 21.90" 1.89' 

10 x 10 x 8 20 1/4" 6 13/16" 19.13" 1.61' 

10 x 10 x 6 173/4" 5 9/16" 16.48" 1.42' 

10 x 10 x4 15 3/4" 3 5/16" 13.48" 1.18' 

10 x 10 x 3 14 3/4" 3 1/16" 12.33" 1.08' 

FIGURE F4-7 - VACUUM BRANCH TO MAIN LINE CONNECTION 
4-14 
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CALCULATION SHEETS: 

Figures F4-9, F4-11, F5-3 and F5-4 show AIRVAC system calculation sheets. These 
forms may be used in printed reports, etc. provided AIRVAC is acknowledged as the 
copyright owners. 
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FRICTION LOSS TABLES FOR 4.0 INCH PIPE 

FLOW 
GPM 

HEAD LOSS 
FT/100 FT 

2 .0011 
3 .0023 
4 .0039 
5 .0059 
6 .0083 
7 .0110 

8 .0141 

9 .0175 
10 .0213 
11 .0254 
12 .0299 
13 .0346 

14 .0397 
15 .0451 
16 .0509 

17 .0569 
18 .0632 
19 .0699 

20 .0769 
21 .0841 

22 .0917 

PVC SDR 21 Q = 150 

FLOW 
GPM 

HEAD LOSS 
FT/100 FT 

FLOW 
GPM 

HEAD LOSS 
FT/100 FT 

23 

24 

25 

.0995 
.1077 
.1161 

26 .1249 
27 .1339 
28 .1432 

29 .1582 
30 .1627 
31 .1729 

32 .1834 
33 .1941 

34 .2051 

35 .2164 
36 .2280 
37 .2399 

38 .2520 

*SHADED AREAS NOT RECOMMENDED 

FRICTION LOSS TABLES FOR 4.0 INCH PIPE 

4-18 

Raubers Road Nudgee SPS SP276 Vacuum Sewer System OM Manual

Q-Pulse Id TMS636 Active 29/01/2014 Page 42 of 404



FRICTION LOSS TABLES FOR 6.0 INCH PIPE 

FLOW 
GPM 

HEAD LOSS 
FT/100 FT 

3 .0004 
4 .0006 
5 .0009 
6 .0013 
7 .0017 
8 .0022 
9 .0027 

10 .0033 
11 .0039 
12 .0046 
13 .0053 
14 .0061 

15 .0069 
16 .0078 
17 .0087 
18 .0096 
19 .0107 
20 .0117 
21 .0128 
22 .0140 
23 .0152 
24 .0164 
25 .0177 
26 .0190 
27 .0204 
28 .0218 
29 .0233 
30 .0248 

PVC SDR 21 C =150 

FLOW 
GPM 

HEAD LOSS 
FT/100 FT 

31 .0264 
32 .0280 
33 .0296 
34 .0313 
35 .0330 
36 .0348 

37 .0366 
38 .0384 
39 .0403 

40 .0423 
41 .0442 
42 .0462 
43 .0483 
44 .0504 
45 .0525 
46 :0547 
47 .0569 
48 .0592 
49 .0615 
50 .0638 
51 .0662 
52 .0687 
53 .0711 
54 .0736 

55 .0762 
56 .0787 
57 .0814 
58 .0840 

FLOW 
GPM 

HEAD LOSS 
FT/100 FT 

59 .0867 
60 .0895 
61 .0922 

62 .0951 

63 .0979 
64 .1008 

65 .1037 
66 .1067 
67 .1097 

68 .1128 
69 .1159 
70 .1190 

71 .1222 
72 .1254 
73 .1286 

74 .1319 
75 .1352 
76 .1385 
77 .1419 
78 .1454 
79 .1488 
80 .1523 
81 .1559 
82 .1594 
83 .1631 
84 .1667 
85 .1704 
86 .1741 

FRICTION LOSS TABLES FOR 6.0 INCH PIPE 
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FRICTION LOSS TABLES FOR 6.0 INCH PIPE 

FLOW 
GPM 

HEAD LOSS 
FT/100 FT 

87 

88 

89 

.1779 

.1817 

.1855 
90 .1894 
91 .1933 
92 .1973 
93 .2013 
94 .2053 
95 .2093 

96 .2134 
97 .2176 
98 .2217 
99 .2259 
100 .2302 
101 .2345 
102 .2388 
103 .2431 
104 .2475 

105 .2519 
106 .2564 

PVC SDR 21 C = 150 

FLOW HEAD LOSS FLOW HEAD LOSS 
GPM FT/100 FT GPM FT/100 FT 

*SHADED AREAS NOT RECOMMENDED 

FRICTION LOSS TABLES FOR 6.0 INCH PIPE 
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FRICTION LOSS TABLES FOR 8.0 INCH PIPE 

FLOW 
GPM 

HEAD LOSS 
FT/100 FT 

85 .0471 
86 .0481 
87 .0492 
88 .0502 
89 .0513 
90 .0524 
91 .0534 

.92 .0545 
93 .0556 
94 .0568 
95 .0579 

. 96 .0590 
97 .0602 

"::98 .0613 
:99 .0625 
100 .0636 
101 .0648 
102 .0660 
103 .0672 
104 .0684 
105 .0696 
106 .0709 
107 .0721 
108 .0734 
109 .0746 
110 .0759 
111 .0772 
112 .0785 

PVC SDR 21 C = 150 

FLOW 
GPM 

HEAD LOSS 
FT/100 FT 

113 .0798 
114 .0811 
115 .0824 
116 .0837 
117 .0851 
118 .0864 
119 .0878 
120 .0892 
121 .0905 
122 .0919 
123 .0933 
124 .0947 
125 .0962 
126 .0967 
127 .0990 
128 .1005 
129 .1019 
130 .1034 
131 .1049 
132 .1064 
133 .1079 
134 .1094 
135 .1109 
136 .1124 
137 .1139 
138 .1155 
139 .1170 
140 :1186 

FLOW 
GPM 

HEAD LOSS 
FT/100 FT 

141 .1202 
142 .1217 
143 .1233 
144 .1249 
145 .1265 
146 .1282 
147 .1298 
148 .1314 
149 .1331 
150 .1347 
151 .1364 
152 .1381 
153 .1398 
154 .1415 
155 .1432 
156 .1449 
157 .1466 
158 .1483 
159 .1501 
160 .1518 
161 .1536 
162 .1554 
163 .1571 
164 .1589 
165 .1607 
166 .1625 
167 .1643 
168 .1662 

FRICTION LOSS TABLES FOR 8.0 INCH PIPE 
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FRICTION LOSS TABLES FOR 8.0 INCH PIPE 

FLOW 
GPM 

HEAD LOSS 
FT/100 FT 

169 .1680 
170 .1698 
171 .1717 
172 .1736 
173 .1754 
174 .1773 
175 .1792 
176 .1811 
177 .1830 
178 .1849 
179 .1869 
180 .1888 
181 .1907 
182 .1927 

. 183 .1947 
184 .1966 
185 .1986 
186 .2006 
187 .2026 
188 .2046 
189 .2066 
190 .2086 
191 .2107 
192 .2127 
193 .2148 
194 .2168 
195 .2189 
196 .2210 

PVC SDR 21 C = 150 

FLOW HEAD LOSS FLOW HEAD LOSS 
GPM FT/100 FT GPM FT/100 FT 

197 

198 

199 

.2231 

.2252 

.2273 
200 .2294 
201 .2315 
202 .2337 

203 .2358 
204 .2380 
205 .2401 

206 .2423 
207 .2445 
208 .2467 
209 .2489 
210 .2511 

*SHADED AREAS NOT RECOMMENDED 

FRICTION LOSS TABLES FOR 8.0 INCH PIPE 
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FRICTION LOSS TABLE FOR 10.0 INCH PIPE 

FLOW 
GPM 

HEAD 
LOSS 

FT/100 FT 

200 .0786 
201 .0793 
202 .0800 
203 .0808 
204 .0815 
205 .0822 
206 .0830 
207 .0837 
208 .0845 
209 .0852 
210 .0860 
211 .0867 
212 .0875 
213 .0883 
214 .0890 
215 .0898 

. 216 .0906 
217 .0914 

'218 .0921 
'.:219 .0929 

220 .0937 
221 .0945 
222 .0953 
223 .0961 
224 .0969 
225 .0977 
226 .0985 
227 .0993 
228 .1001 
229 .1009 
230 .1017 
231 .1026 
232 .1034 
233 .1042 
234 .1050 
235 .1059 
236 .1067 
237 .1075 

PVC SDR 21 C = 150 

FLOW 
GPM 

HEAD 
LOSS 

FT/100 FT 

238 .1084 
239 :1092 
240 .1101 

241 .1109 
242 .1118 
243 .1126 
244 .1135 
245 .1144 
246 .1152 
247 .1161 
248 .1170 
249 .1178 
250 .1187 
251 .1196 
252 .1205 
253 .1214 
254 .1223 
255 .1231 

256 .1240 
257 .1249 
258 .1258 
259 .1267 
260 .1276 
261 .1286 
262 .1295 
263 .1304 
264 .1313 
265 .1322 
266 .1332 
267 .1341 
268 .1350 
269 .1359 
270 .1369 
271 .1378 
272 .1388 

° 273 .1397 
274 .1407 
275 .1416 

FLOW 
GPM 

HEAD 
LOSS 

FT/100 FT 

276 .1426 
277 .1435 
278 .1445 
279 .1454 
280 .1464 
281 .1474 
282 . .1483 
283 .1493 
284 .1503 
285 .1513 
286 .1523 
287 .1532 
288 .1542 
289 .1552 
290 .1562 
291 .1572 
292 .1582 
293 .1592 
294 .1602 
295 .1612 
296 .1623 
297 .1633 
298 .1643 
299 .1653 
300 . .1663 
301 .1674 
302 .1684 
303 .1694 
304 .1705 
305 .1715 
306 .1725 
307 .1736 
308 .1746 
309 .1757 
310 .1767 
311 .1778 
312 .1789 
313 .1799 

FRICTION LOSS TABLES FOR 10.0 INCH PIPE 

4-23 

Raubers Road Nudgee SPS SP276 Vacuum Sewer System OM Manual

Q-Pulse Id TMS636 Active 29/01/2014 Page 47 of 404



FRICTION LOSS TABLE FOR 10.0 INCH PIPE 

FLOW 
GPM 

HEAD 
LOSS 

FT/100 FT 

314 .1810 
315 .1821 
316 .1831 

317 .1842 
318 .1853 
319 .1863 

320 .1874 
321 .1885 
322 .1896 

323 .1907 
324 .1918 
325 .1929 
326 .1940 
327 .1951 

328 .1962 
329 .1973 
330 .1984 
331 .1995 

332 .2006 
333 .2018 
334 .2029 

335 .2040 
336 .2051 
337 .2063 

338 ' .2074 
339 .2085 
340 .2097 
341 .2108 
342 .2120 
343 .2131 

344 .2143 
345 .2154 

346 .2166 
347 .2177 
348 .2189 

PVC SDR 21 C = 150 

FLOW HEAD FLOW HEAD 
GPM LOSS GPM LOSS 

FT/100 FT FT/100 FT 

349 
350 
351 

.2201 

.2212 

.2224 

352 .2236 
353 .2247 
354 .2259 

355 .2271 

356 .2283 
357 .2295 

358 .2307 
359 .2319 
360 .2331 

361 .2343 
362 .2355 
363 .2367 
364 .2379 
365 .2391 

366 .2403 

367 .2415 
368 .2427 
369 .2440 

370 .2452 
371 .2464 
372 .2476 

373 .2489 

*SHADED AREAS NOT RECOMMENDED 

FRICTION LOSS TABLES FOR 10.0 INCH PIPE 

4-24 

Raubers Road Nudgee SPS SP276 Vacuum Sewer System OM Manual

Q-Pulse Id TMS636 Active 29/01/2014 Page 48 of 404



A
IR

V
A

C
®

 
P

V
C

 P
IP

E
 S

IZ
E

S
 A

N
D

 R
E

LA
T

E
D

 A
IR

V
A

C
 D

E
S

IG
N

 I
N

F
O

R
M

A
T

IO
N

 
C

 =
 1

50
 

P
IP

E
 

T
Y

P
E

 
P

IP
E

 
D

IA
M

E
T

E
R

 
I.D

. 
R

E
C

O
M

M
E

N
D

E
D

 
M

A
X

 F
LO

W
 

(F
=

.2
5)

 

A
B

S
O

LU
T

E
 

M
A

X
 F

LO
W

 
(F

=
.5

0)
 

in
ch

es
 

in
ch

es
 

G
P

M
 

G
P

M
 

3 
in

 
3.

15
 

19
.5

2 
28

.4
0 

S
D

R
 2

1 
4 

in
 

4.
05

 
37

.8
4 

55
.0

4 
6 

in
 

5.
96

 
10

4.
57

 
15

2.
10

 
8 

in
 

7.
76

 
20

9.
37

 
30

4.
53

 
10

 i
n 

9.
67

 
37

3.
72

 
54

3.
58

 

3 
in

 
3.

04
 

17
.8

7 
25

.9
9 

4 
in

 
4.

00
 

36
.6

7 
53

.3
4 

S
C

H
E

D
U

LE
 4

0 
6 

in
 

6.
03

 
10

8.
07

 
15

7.
19

 
8 

in
* 

7.
94

 
22

2.
84

 
32

4.
12

 
10

 in
* 

9.
98

 
40

6.
18

 
59

0.
79

 

* 
T

he
se

 s
iz

es
 n

ot
 r

ec
om

m
en

de
d 

in
 S

ch
ed

ul
e 

40
 

A
IR

V
A

C
 R

E
C

O
M

M
E

N
D

S
 S

D
R

 2
1 

A
N

D
 M

A
X

IM
U

M
 F

LO
W

 B
A

S
E

D
 O

N
 F

 =
 .

25
 

F
IG

U
R

E
 F

4-
10

 -
 P

IP
E

 T
A

B
LE

 

Raubers Road Nudgee SPS SP276 Vacuum Sewer System OM Manual

Q-Pulse Id TMS636 Active 29/01/2014 Page 49 of 404



PROJECT 

STATION NUMBER 

PROJECT NUMBER 

DATE 

LINE 
4" 

PIPE 
6" 

PIPE 
8" 

PIPE 
10" 

PIPE PEAK 
NUMBER 
SERVICE 

LATERALS 

NUMBER 
AIRVAC 
VALVES 

HOMES 

TOTALS 

AVERAGE 
SERVICE LATERAL 

LENGTH 

TOTAL 
3" PIPE 

VOLUME OF PIPEWORK (BASED ON SDR-21 PVC PIPE) 

Vp = (.0547 x LENGTH 3") + (.0904 x LENGTH 4") + (.1959 x LENGTH 6") + 
(.3321 x LENGTH 8") + (.5095 x QTY 10") FT3 

Vp = ( ) FT3 

Vp = 7.5 ( ) GALLONS 

Vp = GALLONS 

2/3 Vp = GALLONS 

FIGURE F4-11 - PIPING CALCULATION SHEET 
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SUMMARY OF VACUUM PIPING DESIGN FUNDAMENTALS: 

1. SLOPES: 

a. Use natural ground slope if greater than 0.2% 
b. Use 0.2% slope for flat terrain 
c. Use saw tooth profile for uphill transport 
d. Use 0.2% slope at 50' minimum prior to first lift in any series 

2. FALL BETWEEN LIFTS: Use larger of two (2) values 

a. 0.2% x Length 
b. 0.20 Ft Fall for 3" Service Lines if Lifts are less than 100 Ft apart. 
c. 0.25 Ft Fall for ALL Vacuum Mains if Lifts are less than 125 Ft apart. 

3. LIFTS: 

a. Use 1' -0" for 3" or 4" pipe 
b. Use 1'-6" for 6" or larger pipe 
c. Static loss = Lift Height - Pipe Diameter 
d. Maximum vacuum loss due to lifts from any AIRVAC valve to the 

collection station = (13 Ft. Static Loss + 5 Ft. Friction Loss) 
e. Maximum series of lifts = 5 at 20 Ft. centers 
f. First lift on a branch minimum 20 Ft. from connection to main. 

4. CONNECTIONS: 

a. Use wye connectors for all branch and lateral connectors, wye may be 
vertical or at 45° angle 

b. Use long sweep 90° ell for 3" service connectors only 
c. Use 45° ells for 4" and larger connectors and any directional change 
d. Recommended minimum Invert to Invert elevation difference for 

connections: 
4 x 3 = .66 Ft. 6 x 3 = .84 Ft. 8 x 3 = 1.40 Ft. 
4 x 4 = .71 Ft. 6 x 4 = .85 Ft. 8 x 4 = 1.40 Ft. 

5. FLOW LIMITS: (Maximum Friction Loss not to exceed 5 feet) 

3" = 4 homes or equivalent 
4" =38 GPM 
6" =106 GPM 

6. MAXIMUM LINE LENGTHS: 

8" =210 GPM 
10" = 375 GPM 

3" = 300 Ft. 

4" = 2,000 Ft. 

6" & Larger determined by static limits 
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PIPE VOLUMES 

TABLE 4-1 VOLUMES OF GIVEN PIPE SIZES 

Pipe Size *(vf) Volume/Lineal ft. 

3 inches .0547 

4 inches .0904 

6 inches .1959 

8 inches .3321 

10 inches .5095 

Volume in a specific size of pipe is determined by multiplying the length of pipe by the 
appropriate vf factor above: 

Lxvf=cu.ft 
The volume of 300 lineal feet of 6" pipe is therefore: 300 x .1959 = 58.77 cu. ft. 

8. DIVISION VALVES 

a. Place a line isolation or division valve for each branch vacuum sewer 
near its connection to main line. 

b. Place division valves for main lines at 1500 foot centers or near branch 
connection. 
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GENERAL GUIDELINES FOR VACUUM SYSTEM DESIGN 

1. Determine the geographical limits of the service area. Since the vacuum system 
is a mechanical system with component sizing based on total system flow, this is 
a most critical step in the analysis. 

2. Using the following guidelines, analyze the topography of the site to select an 
ideal site for a central vacuum station: 

a. Locate a point which utilizes as much natural ground slope as possible 
starting with the lowest elevation within the complex. The optimum point 
is the lowest point nearest to the geographical center of the site. 

b. Review available property such as other municipal works or other public 
properties using the lowest centrally located property as a guide. 

c. Review the final sewage outfall, minimizing forcemain length if possible. 

3. Route sewer lines along public right-of-way (again taking advantage of as much 
natural ground slope as possible). 

a. Analyze the approximate amount of lift for each "flow path" by comparing 
ground elevation difference between the end of line and the vacuum 
station. Note the highest elevation this flow path must ascend. As a 
general rule, the maximum elevation difference which can be ascended 
for various line sizes is derived as follows: 

A = (N)(HT) - (N - 1)(S) 

Where: 
A = Elevation Difference (Feet) 
N = Number of Lifts 
HT = Height of Lift Invert to Invert (Feet) 
S = Slope between Lifts (Feet) 

Using 13 Ft. as maximum static loss, the following are approximate grade 
elevation differences for various pipe sizes using normal lifts: 

4" = 15 Ft. (Based on 1.0' Lifts) 
6" = 17 Ft. (Based on 1.5" Lifts) 
8" = 19 Ft. (Based on 1.5' Lifts) 

Obviously additional grade elevation differences can be overcome using 
slightly deeper trenches and/or lower lift heights: 
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Determine the input flow for each vacuum main or branch by accounting for the 
total number of homes, schools, apartments, commercial business, etc. See 
page 4-1 for recommended flows. 

a. Place interface valve pits at property corners, indicating gravity 
connections to various lots. To minimize gravity sewer depth, use two (2) 
homes per valve pit as a general guideline and a maximum of four (4) 
homes per valve pit. 

b. Place single, dual, or other buffer tanks at appropriate high flow locations 
(see additional buffer tank limitations in Chapter 3). 

c. Analyze each vacuum line for future growth potential and add this flow to 
the existing flow. 

Ideally, total peak flow for each main line entering the vacuum station 
should be as close to equal as possible. 

5. Determine peak design flow to vacuum collection station and calculate major 
station components using-the criteria found in Chapter 5. 

6. After final line routing and vacuum station site selection, line routing should be 
field surveyed for exact length and ground contours. 

a. Ideally plan and profile sheets are prepared on a split or combined plan - 

profile page using aerial photography or other techniques to locate 
homes, streets, right-of-ways, existing utilities, etc. A scale of 1" = 50' 
horizontal and 1" = 5' vertical is typical. 

b. It is ideal to select the vacuum collection tank connection point as main 
line station 0+00 and continue outward toward the main line extremities. 

c. Where branch lines connect to main lines or each other, their connection 
point becomes 0+00 for that line. 

d. The preferred direction of profile design is in the flow direction so it is 
recommended that profile design start at the end of each main line. 

e. The starting elevation should include frost cover (as dictated by local 
conditions) plus the diameter of a 3" service lateral plus the invert to 
invert dimension of a 3" service lateral to mainline wye fitting as shown on 
Figure F4-6. 
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f. Lifts are placed as required to minimize trench depth and to ascend uphill 
grades. Generally speaking, if grou'nd is flat, a 1.0 foot lift at 500' centers 
or a 1.5 foot lift at 750' centers will result in an elevation equal to 
elevation at starting point (500 Ft x 0.2% = 1.0 Ft. or 750 Ft. x 0.2% = 1.5 
Ft). Remember, all lifts will result in a designed vacuum loss equal to the 
lift height minus the pipe diameter and also that the sum of all vacuum 
losses from the end of a "flow path" to the vacuum collection station 
should not exceed 13.0 Ft without consulting AIRVAC. 
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CHAPTER 5 

Vacuum Station Design 

Nomenclature 

Qmax = Station Peak Flow in Gallons Per Minute (GPM) 
Qa = Station Average Flow GPM 

Qmin = Station Minimum Flow = CI- 
a 
GPM 

2 
Qdp = Discharge Pump Capacity GPM 
Qvp = Vacuum Pump Capacity ACFM 
Vo = Operating Volume of Collection Tank in gallons 
Vct = Collection Tank Volume in gallons 
Vrt = Vacuum Reservoir/Moisture Removal Tank Volume 
t = System Pump Down. Time (No more than three (3) minutes) 
Vp = Volume of System Pipe Work in gallons 
Vt = Total System Volume in gallons 

VACUUM PUMPS 

Vacuum pumps are sized to handle the flow from AIRVAC valves adjusted to a 2:1 
air/liquid inlet time ratio. To this factor is added an air expansion ratio since admitted air 
is SCFM and vacuum pumps are rated in ACFM. 

The following MINIMUM vacuum pump sizes are recommended: 

For sewers up to 5,000 ft. long: 

Qvp - 6Qmax 

7.5 
(ACFM) 

For sewers 5,001 ft. long but less than 7,000 ft. long: 

Q 
7Qmax 

Qvp (ACFM) 
7.5 

For sewers 7,001 ft. long but less than 10,000 ft. long: 

Q 
8Qmax 

Qvp 
7.5 

(ACFM) 
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 For sewers 10,001 ft. long but less than 12,000 ft. long: 

9Qmax 
Qvp- 

7.5 
(ACFM) 

For sewers 12,001 ft. long but less than 15,000 ft. long: 

11Qmax 
Qvp- (ACFM) 

7.5 

These formulas are given for guidance only: They are based upon minimum flows 
required using sliding vane type vacuum pumps. If liquid rinq pumps are used, the 
pump size should be increased by 15%. Other factors to be considered are vacuum 
pump efficiency, temperature of sewage, air temperature, type and temperature of 
service liquid (if applicable), altitude at which the pumps operate, and system pump 
down time. 

For example: with summer air temperatures of 80° F and winter air temperatures of 15° 
F, the density of winter air increases by 13%, which requires an additional 13% vacuum 
pump running time for the same pre-set AIRVAC valve time cycle. 

A minimum vacuum pump size of 150 CFM is recommended for keeping high system 
velocities and allowing easier system troubleshooting 

DISCHARGE PUMPS 

Sewage discharge pumps are sized to suit state and local code requirements. If no 
regulatory requirements exist, AIRVAC recommends that each sewage pump be 
designed to handle the design peak flow. 

Where possible, horizontal sewage pumps should be used because they have less 
suction losses than vertical pumps. 

The pumps are sized using standard procedures for force mains. However, 23 feet of 
additional head is required to pump against the vacuum in the collection tank with 20" 
Hg vacuum present. When 16" Hg vacuum is present in the collection tank, 18 feet of 
additional head is present. This variation in head will cause a corresponding change in 
pump discharge flow and may influence pump selection. 

Sewage pump shafts should be fitted with double mechanical shaft seals with the seal 
chamber pressurized and lubricated in accordance with manufacturer's standards. 

Net positive suction head (NPSH) shall be considered when selecting sewage pumps 
(see Figure F5-2). 
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EQUALIZING LINES 

A 1" NPT equalizing line is installed on each sewage pump (Figure F5-2). Its purpose is 
to remove air from the pump and equalize the vacuum across the impeller. This allows 
the sewage pump to start-up without having to pump against the vacuum in the 
collection tank. 

Clear PVC pipe is recommended for the equalizing lines because small air leaks or 
blockages will then be clearly visible to the system operator. 

For discharge pumps with small flows, the equalizing lines should be fitted with 
motorized full port valves which close after the pump is started. 

COLLECTION TANK 

The operating volume of the collection tank is the sewage accumulation required to 
restart the discharge pump. It is usually sized so that at minimum design flow the pump 
will operate once every 15 minutes. Therefore: 

(Gallons) Vo = 15 
Qmin 

Qdp 
(Qdp - Qmin) 

This formula has been simplified for 3.5 and 4.0 peak factors giving: 

(Gallons) Vo = 1.84 Qmax (for 3.5 peak flow) 

(Gallons) Vo = 1.64 Qmax (for 4.0 peak flow) 

The total volume of the collection tank is three (3) times the operating volume with a 
minimum size of 1000 gallons. 

After sizing the operating volume, check to ensure an excessive number of sewage 
pump starts per hour will not occur. This will happen when the sewage inflow to the tank 
is equal to half the pump capacity. 

When designing the collection tank, sewage pump suction lines should be placed at the 
lowest point on the tank and as far away as possible from the sewer inlets. The sewer 
inlet elbows inside the tank should be turned at an angle to discharge away from the 
pump suctions. A vortex eliminator may be necessary at the sewage pump suctions. 
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COLLECTION TANK LEVEL CONTROLS 

Seven (7) level control probes of 1/4" dia. stainless steel with PVC coating are used to 
control the discharge pumps and alarms, as follows: 

1. Ground Probe 

2. Both discharge pumps stop 

3. Lead discharge pump start 

4. Lag discharge pump start 

5. High level alarm 

6. Reset for probe #7 

7. High level cutoff - stop all discharge pumps (auto position only) and vacuum 
pumps (auto and manual positions) 

Figure F5-1 gives approximate elevations of these probes in the collection tank relative 
to the discharge pumps and incoming vacuum mains. This diagram should be 
considered when selecting tank size and determining elevations of discharge pumps 
and incoming mains. Probe elevations will be adjusted at site based upon actual 
operating conditions. 
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STANDBY GENERATOR (Optional) 

The generator is usually rated to provide 100% standby power for duty discharge and 
vacuum pump operation. A portable generator unit is sometimes used which may 
provide power for several stations. This is more cost effective where power 
interruptions are rare:and allows the unit to be taken in for service when required. 

VACUUM. GAUGES 

It is important that all vacuum gauges be specified to have stainless steel bourdon tube 
and socket and to be provided with 1/2" bottom outlets. Polypropylene, PVC, or 
stainless steel ball valves shall be used as gauge cocks. 

Vacuum gauges shall be provided at the following locations: 

On the side of the vacuum moisture removal tank in a position that is easily 
viewed from the station, entrance door. 

On the collection tank in a position that is easily viewed from the stairway 
leading to the basement. 

One gauge on each incoming sewer main, connected on the upstream side 
of the collection tank division valve. 

It is important that these gauges are located above the incoming sewers and in a 

position that is easily viewed from the operating position of the sewer inlet shut-off 
valves. 

The connection from the vacuum sewer to the vacuum gauge should be made with PVC 
or CPVC pipe or polyurethane tubing. Copper pipe is NOT recommended for this 
purpose. Pipes from these gauges to the sewer should fall towards the sewer without 
the formation of traps or pockets. 

STATION SUMP VALVE 

The lower basement of each vacuum station should be provided with a sump to collect 
washdown water. The sump is automatically emptied by a 2" AIRVAC valve into the 
vacuum collection tank. An isolation valve should be fitted between the vacuum tank 
and the AIRVAC valve. 
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If 

ha = (33.91 

Vmax = 22.6' @ 20"hg 

II 

A 

'hypa (0.78') 

If 

hf (1') 

A 

NPSHA 

1" EQUALIZING LINE 
OPEN AT ALL TIMES 

hs (1') 

IT 

SEWAGE PUMP 

FIGURE F5-2 - DIAGRAM FOR CALCULATION OF NPSHA IN 
AN AIRVAC SYSTEM WITH TYPICAL VALUES 
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Nomenclature 

NPSHA' = Net positive suction head available (Feet of Water) 

NPSHA = havt hs - hf - hvpa 

ha = Head available due to atmospheric pressure. See 
Table A below (Feet of Water) 

havt = Head available due to atmospheric pressure at liquid 
level less vacuum in collection tank (Feet of Water) 

havt 

Vmax 

= ha -Vmax 
For a maximum collection tank vacuum of 20 in. Hg 
at sea level havt = 33.9 ft - 22.6 ft = 11.3 ft. 

= Maximum collection tank vacuum in feet of head 
20 in. mercury = -22.6 feet 
16 in. mercury = -18.1 feet 

hs = Depth of sewage above pump centerline, typically 1' 
minimum 

hvpa = Absolute vapor pressure of sewage at its pumping 
temperature (@ 68 degrees, hvpa = 0.78') 

hf = Friction loss in suction pipes (approximately 2 
feet for vertical pumps, One (1) Foot for Horizontal Pumps) 

NPSHR = NPSH required by pump selected, 
NPSHA must be greater than NPSHR 

TABLE A 

HEIGHT ABOVE 
SEA LEVEL ha 

0 ft. 

500 ft. 
1000 ft. 
1500 ft. 

33.9 ft. 

33.3 ft. 

32.7 ft. 

32.1 ft. 
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Total Dynamic Head on Discharge Pump = Tdh 

Tdh = Head Due to Vacuum + Static Head + Friction Loss 

At 16" Hg vacuum - head due to vacuum = 18.1' 

Tdh = 18.1' ft. 

Tdh = ft. 

At 20" Hg vacuum - head due to vacuum = 22.6' 

Tdh = 22.6' + ft. 

Tdh = ft. 

NPSH Calculation 

havt = ha - Vmax = 

NPSHA = havt + hs - hf - hvpa 

NPSHA = 

NPSHA = ft. 

FIGURE F5-3 - TDH AND NPSH CALCULATION SHEET 
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Project: Project Number: 

Station Number: Date: 

Peak Row = Qmax = g.p.m. 
Average Flow = Qa = Qmax = Qmax = g.p.m. 

Peak Factor 
Minimum Flow = Qmin = Qa = g.p.m. 

2 
Vacuum Pump Capacity Required = Qvp = A x Qmax c.f.m. 

7.5 gal/ft3 (Insert A in Calculation for Qvp:) 

Longest Line Length A 
0' - 5,000' 6 

5001' - 7,000' 7 

7001' - 10,000' 8 

10,001' - 12,000' 9 

12,001' - 15,000' 11 

Discharge Pump Capacity 

Collection Tank Operating Volume 
(for 15 min. cycle at Qmin) 

Vo = 15 Qmin (Qdp-Qmin) 
Qdp 

( ) x ( ) c.f.m. 
7.5 gal/ft3 

Qvp = a.c.f.m. 
NOTE: Minimum Qvp = 150 a.c.f.m. 

Qdp = Qmax = g.p.m. 

Vo = 1.84 Qmax for 3.5 Peak Factor 
Vo = 1.64 Qmax for 4.0 Peak Factor 
Vo = gal. 

Total Volume Collection Tank Vct = 3Vo = gal. Round up to 

NOTE: MINIMUM Vct = 1000 gal. 100 gallon 
Vacuum Reservoir/Moisture interval 
Removal Tank Vrt = gal. 
(Recommended Volume Vrt = 400 gal.) 

System Pump Down Time 
for Operating Range t = (0.045 cfm-min.) (2/3 Vp+(Vct-Vo)+Vrt)oal. 
of 16" to 20" Hg Vacuum gal. Qvp cfm 

t = 0.045 ( ) +( 

't' should be less than 3 mins. If over, 
increase Qvp to give 't' under 3 mins. 
If 't' is under 1 min. increase Vrt t = mins. 

cfm 

FIGURE F5-4 - STATION CALCULATION SHEET 
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VACUUM FORMULAS AND CONVERSION FACTORS 
Absolute Pressure At Altitudes Above Sea Level Based On U.S. 

Standard Atmosphere 

ALTITUDE PRESSURE 

(Feet) 

0 

In. Ha. 

29.92 

PSI 

14.70 

500 29.38 14.43 

600 29.28 14.38 

700 29.18 14.33 

800 29.07 14.28 

900 28.97 14.23 

1,000 28.86 14.18 

1,500 28.33 13.90 

2,000 27.82 13.67 

2,500 27.31 13.41 

3,000 26.81 13.19 

3,500 26.32 12.92 

4,000 25.84 12.70 

4,500 25.36 12.45 

5,000 24.89 12.23 

5,500 24.43 12.00 

6,000 23.98 11.77 

6,500 23.53 11.56 

7,000 23.09 11.34 

7,500 22.65 11.12 

.8,000 22.22 10.90 

8,500 21.80 10.70 

9,000 21.38, 10.50 

9,500 20.98 10.90 

10,000 20.58 10.10 

Multiply Ely To Obtain 

lb./square inch (psi) 2.036 Inches mercury 

lb./square inch (psi) 27.684 Inches water 

lb./square inch (psi) 5.17 Cm. mercury 

lb./square inch (psi) 70.317 Cm. water 

lb./square inch (psi) 0.0703 Kg/sq. cm 

lb./square inch (psi) 703.09 Kg/m2 

Inches water 0.0735 In. mercury 

Inches water 0.036 Lb./sq. inch 

Inches water 2.54 Cm. water 

Inches mercury 0.4912 Lb. /sq. inch 

Inches mercury 13.60 In. water 

Inches mercury 2.54 Cm. mercury 

Gal. Water 8.337 Lb. 

Gal. 0.1337 Cu. Ft. 

Cu. Ft. 7.48 Gal. 

Cu. Ft. 0.0283 Cu. Meters 

Horsepower 746. Watts 

Kilowatts 1.341 Horsepower 
M3/min. 35.31 cfm 

cfm 1.6992 m 3/hr. 
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AIRVAC® SYSTEM PUMP DOWN TIME 

The following formulas will give pump down time for an empty 
vacuum system. 

t - 

SYSTEM PUMP DOWN TIME 

2.3V 
log 

S P2 

t = time in minutes 
V = voluirie of system in cubic feet 
S = average pump speed in CFM from Pi to P2 

P1 = initial pressure - psia 
P2 = final pressure - psia 

The following examples illustrate two (2) typical operating 
conditions 

For pumping 0 to 20" Hg 

cfm- min Vp + Vct + Vrt 
t (min) - 0.147 

gal i Qvp 

For pumping 16" Hg to 20" Hg 

cfm -min Vp + Vct + Vrt 
t (min) -(0.045 

gal Qvp 

DEFINITIONS 

FREE AIR (SCFM) 
Free Air is air at normal atmospheric pressure. Because the 
altitude, barometer and temperature vary at different localities 
and at different times, it follows that this term does not mean air 
under identical conditions. 

DELIVERED AIR (ACFM) 
Vacuum Pump: Delivered air is the actual volume of expanded 
air under the vacuum condition expressed in CFM at the vacuum 
pump intake. 

SCFM 
Standard Cubic Feet per Minute. 
Delivered, free air at 14.7 PSIA and 70°F 

30" 

30" - V(in.Hg) 

x SCFM ACFM 

EXPANDED AIR 
Expanded Air is air under a partial vacuum or below atmospheric 
pressure. A true vacuum is a space without any air or gas and 
represents zero absolute pressure. 

ABSOLUTE PRESSURE 
Absolute Pressure is the total pressure above true zero. When 
working below atmospheric pressure it is less than 14.7 pounds 
per square inch. When working above atmospheric pressure, 
the absolute pressure is the sum of the atmospheric pressure 
and the gauge pressure. 

ATMOSPHERIC PRESSURE 
Atmospheric Pressure at sea level is 14.7 pounds per square 
inch above zero absolute pressure or 29.93 inches mercury. 
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CHAPTER 6 

DESIGN EXAMPLE 

Consider the vacuum sewer layout shown in Figure F6-1. The locations of the collection station, 
sewers, and AIRVAC valves have been selected in accordance with the requirements of Chapter 5, 
which are restated below: 

Locate sewers to: 

Minimize lift 
Minimize length 
To equalize flows on each sewer (where possible) 

Locate AIRVAC valves to serve two or more homes per valve. (See Chapter 4) 

For the design example, each AIRVAC valve is assumed to serve two (2) homes, and the peak flow 
per home is assumed to be 0.64 GPM or 1.28 GPM/AIRVAC valve installation. 

To efficiently serve the area shown in Figure F6-1, three (3) main sewers will be required. Each of 
these main sewers is connected directly to the vacuum tank at the collection station. Sewers are not 
joined together into a bus main outside the station. 

Division valves have been located to isolate areas of the sewer network for trouble-shooting 
purposes. 

Profiles (Figures F6-3 through F6-5) have been prepared for Main #2. The profiles for Branches, 
Mains #1 and #3 would be similar. 

Profiles for Main #2 follow principles stated in Chapter 4: 

Maximum length of 4" sewer = 2,000 feet. 

On 3" Service laterals use .20 ft. fall or 0.2% fall between lifts; whichever is 
greater. 

On 6" or larger branches or mains use .25 ft fall or 0.2% fall between lifts; whichever is 
greater. 

Where the ground profile falls greater than 0.2% in the flow 
direction, the sewer profile follows the ground. 

Location of AIRVAC valves and branch sewer connection points follows the principles of Chapter 4. 
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The Buffer Tank valve installation shown on Branch C is representative of a high flow user, such as a 
laundromat or school. Ten (10) GPM will be used as the inflow rate for this location. 

Main #3 is 'representative of a sewer main laid down an alley way, which allows up to four (4) homes 
to be connected to each A1RVAC valVe installation. 

Main #2 will be used to demonstrate line loss calculations. Prepare total line loss calculations from 
the sewer profiles. 

Procedure: 

1) Determine which line is to be considered main and which line is branch: 

a) Starting at point F (station 53+95), enter flow valves for various sections, determine 
length of section then calculate friction for section using friction loss tables. 

b) Remember that friction is calculated based on "Q-mean" value, not "Q-accum," and 
ignored if down land slope exceeds 2%. Continue entering sections and flow 
values as shown on calculation page but stop at station 38+95 (point D). 

c) Total accumulated friction loss = .8286 
d) Now start at point E (station 8+30) and repeat the process described in paragraph 

(a) through (c) and stop at point D. 
e) Friction for this section = .1097 
f) Since friction from point F to D (.8286) is greater than friction from E to D (.1097), 

friction from F to D is carried forward and E to D is ignored. Line D is considered a 
branch. 

g) Now start at point D (30+95) and enter flow values and distances to point C 
(30+15) and stop there. Remember to add the flow from line D (12.8 gpm). 
Friction for this section = 1.5103. 

h) Beginning at point G, repeat this process and stop again at point C. Friction for 
this section = 1.2013 which is less than friction from F to C. Therefore line F-C is 
considered mainline while G to C becomes a branch. 

i) Adding flows from branch C to the mainline, start at point C and continue adding 
flows and distances for balance of mainline to the vacuum station. Remember to 
add flow of branch B. 

2) Analyzing contour lines, estimate amount of lift for various sections along mainline #2, enter 
static losses (life height - pipe diameter) in appropriate columns. 

a) Grade at point F (53+95) is approximately 518.0. Grade at approx station 42+00 is 
510.0 so no lifts are required to this point. 

b) Grade between 42+00 and point D (38+95) ascends from 505.0 to approximately 
506.0 so a 1.0 ft lift is assumed in this section. 

c) Grade between point D (38+95) and point C (30+15) ascends from 506.0 to 
approximately 511.0. (4) 1.5 ft lifts are added in this section. 

d) Grade between point C and approximate station 10 + 00 descends from 511.0 to 
505.5 so no lifts are required in this section. 

e) Grade between 10 + 00 and the vacuum station (0+00) ascends from 505.5 to 
approximately 506.0 or essentially level. (2) 1.5 ft lifts are shown to minimize trench 
depth and vacuum station floor elevation. 

f) Elevation at 0+00 is shown on Figure F6-3 as 502.00 This is elevation of vacuum 
sewer as it connects to the vacuum collection tank. 
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To provide adequate space for liquid level controls within the collection tank, a minimum of 5.5 ft 
elevation between the incoming vacuum sewers and building floor is estimated. This places building 
floor at elevation 496.50 for this example 

See pages 6-6 and 6-7 for calculation of line losses in main #2. Remember the friction losses for 
slopes greater than 2.0% are ignored, and calculated static losses due to a profile change equal the 
lift height minus the pipe I.D. 

Using the same method, total line loss, flows and pipe sizes can be calculated for mains #1 and #3. 
Flows, pipe sizes, and lengths for these mains have been estimated to allow piping and vacuum 
station calculations to be completed. 

Prepare piping, and vacuum station calculation sheets from the sewer profiles. 

Consult manufacturers literature to select suitable standard size pumps and tanks. Recalculate 
vacuum station calculations using the selected equipment sizes. Vacuum and sewage pump sizes 
should be selected to allow for additional house connections to be made without overloading. For 
very large vacuum stations three (3) vacuum pumps may be used to prevent use of extremely large 
pumps. Typically 25 horsepower sliding vane pumps are the largest model used by AIRVAC. 
Standard models are: 

174 CFM @ 10 HP 

300 CFM @ 15 HP 

430 CFM @ 25 HP 
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FIGURE F6-1 - DESIGN EXAMPLE LAYOUT 
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PROJECT DESIGN EXAMPLE 

STATION NUMBER 1 

PROJECT NUMBER 

DATE 5/00 

LINE 
4" 

PIPE 
6" 

PIPE 
8" 

PIPE PEAK 
NUMBER 
SERVICE 

LATERALS 

NUMBER 
AIRVAC 
VALVES 

HOMES 

1 2400' 1400' 78.1 62 62 124 

2 4665 2175 3015' 148.5 116 116 244 

3 3700' 2200' 49.9 10 31 78 

TOTALS 10,765' 5775' 3015' 277 188 209 446 

AVERAGE 
SERVICE LATERAL 

LENGTH 
20' 

TOTAL 
3" PIPE 

3760' 

VOLUME OF PIPEWORK (BASED ON SDR - 21 PVC PIPE) 

Vp=(.0547 x LENGTH 3"+.0904 x LENGTH 4"+.1959 x LENGTH 6"+.3321 x LENGTH 8") FT3 

Vp=( 206 + 973 + 1131 + 1001 ) FT3 

Vp = 7.5 ( 3311 ) GALLONS 

Vp = 24,833 GALLONS 

2/3 Vp = 16,555 GALLONS 

DESIGN EXAMPLE PIPING CALCULATION 
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Project DESIGN EXAMPLE Project Number 

Station Number 1 Date 5/00 

Peak Flow = Qmax 
Average Flow = Qa = Qmax 

= 277 g.p.m. 
= Qmax = 79 g.p.m. 

Peak Factor 
Minimum Flow = Qmin 

Vacuum Pump Capacity Required = Qvp 
(Insert A in Calculation for Qvp:) 

3.5 
Qa = 40 g.p.m. 
2 

= A x Qmax c.f.m. 
7.5 gal/ft3 

Longest Line Length A 
0' - 5,000' 6 

5001' - 7,000' 7 
7001 - 10,000' 8 

10,001' - 12,000' 9 
12,001' - 15,000' 11 

Discharge Pump Capacity 

Collection Tank Operating Volume 
(for 15 min. cycle at Qmin) 

Vo = 15 Qmin (Qdp-Qmin) 
Qdp 

Total Voliime Collection Tank 

7 x 277 c.f.m. 
7.5 gal/ft3 

Qvp = 258 a.c.f.m. Select next 
NOTE: Minimum Qvp = 150 a.c.f.m. standard pump 

size = 300 cfm 
Qdp = Qmax = 277 g.p.m. 

Vacuum Reservoir/Moisture 
Removal Tank 
(Recommended Volume Vrt = 400 gal.) 

Vo = 1.84 Qmax for 3.5 Peak Factor 
Vo = 1.64 Qmax for 4.0 Peak Factor 
Vo = 510 gal. 

Vct = 3Vo = 1529 gal. Round up to 

100 gallon 

interval 

NOTE: MINIMUM Vct = 400 gal. 

Vrt = 400 gal. 
(Include with VCT) Use 2000 

System Pump Down Time 
for Operating Range s t = (0.045 cfm-min.)(2/3 Vp+(Vct-Vo)+Vrt)cial. 
of 16" to 20" Hg Vacuum gal. Qvp cfm 

t = 0.045 (16,555 + (2000 - 510) ) 

't' should be less than 3 mins. If over, 
increase Qvp to give 'V under 3 mins. 
If 't' is under 1 min. increase Vrt 

300 cfm 

t = 2.71 mins. 

Use Actual 
Tank and 

Pump Values 

DESIGN EXAMPLE VACUUM STATION CALCULATION 
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CHAPTER 7 

SERVICES AVAILABLE FROM AIRVAC 

PRELIMINARY DESIGN 

AIRVAC engineers will assist consulting engineers with the preparation of a preliminary 
design, schedule of quantities, and sizes. The information required by AIRVAC is two 
(2) layout drawings showing topography, location of flows, and peak flow factor. 
AIRVAC engineers will mark, and return a copy of the drawing, which will show sewer 
layout, sizes, and location of AIRVAC valves, division valves and vacuum collection 
station. 

DETAIL DESIGN 

When a consulting engineer commences the detail drawing design, an AIRVAC 
engineer will visit the engineer's office to advise on design procedures. 

An AIRVAC engineer will also review the completed design to verify the aspects of the 
design that relate to the AIRVAC system. 

AIRVAC FIELD REPRESENTATIVES 

Skilled field representatives are available to advise and assist contractors and consulting 
engineers with the construction of AIRVAC systems. 

TRAINING OF SYSTEM OPERATORS 

Training of the system operators is an important part of any sewage scheme. An 
AIRVAC system operated by factory-trained staff will require little maintenance. 

The system operator should be assigned to the AIRVAC field representative during the 
construction and commissioning phases to receive "on the job" training. 

Prior to system acceptance tests, the operator should spend one week at the AIRVAC 
training facility. 
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Training will be given on the following topics: 

AIRVAC valve operation and overhaul. 

Troubleshooting procedures; faults are set up in the AIRVAC rig for the 
trainees to locate and rectify. 

Collection station maintenance. 

Record keeping. 

Installation of AIRVAC valves, valve pits, holding tanks, service laterals and 
sewers (most owners make minor additions to the system). 

AIRVAC DEMONSTRATION RIG 

The AIRVAC glass pipe test and demonstration rig is located in Rochester, Indiana. 
Engineers and clients are welcome to view the rig but are requested to telephone 
AIRVAC for an appointment. 

All aspects of the AIRVAC system, including an operating clear valve, are 
demonstrated. 

PACKAGE STATIONS 

A fully assembled collection station sized to meet the project requirements is available 
from AIRVAC. A few standard models are available, but each is custom manufactured 
for the project. 

SAMPLE SPECIFICATIONS 

Equipment Specifications 

Pre-Fabricated Vacuum Station Specification with Electrical 

Custom Constructed Vacuum Station Specification with Electrical 

Installation Specifications 

Contact AIRVAC for format and availability. 

CONSTRUCTION STANDARD DETAILS 

AIRVAC maintains an excellent inventory of standard installation drawings, both 
reproducible and on CAD disk. Contact AIRVAC for further information. 
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CHAPTER 8: 

SPECIAL APPLICATIONS OF AIRVAC VALVES 

AIRVAC valves and their control systems may be factory adapted to suit many special 
requirements specified by clients. 

ARCTIC SANITARY SYSTEM. In this system the specification called for automatic 
emptying of a five (5) gallon collection sump beneath the AIRVAC valve with the option 
of a push-button for complete draining of a partially full sewage sump. 

PORTABLE RESTROOM FACILITIES. In this application a small package vacuum 
station is placed in a portable trailer. Conventional restrooms are built in the trailer; they 
gravity flow to a holding sump. All plumbing fixtures are water-conserving types. A 2" 
AIRVAC® Valve is actuated by the sewage level to admit the sewage to the package 
station. 

These are just some examples of how AIRVAC equipment may be modified to suit a 

client's requirements. If you have a special application, our engineers will be pleased to 
advise and assist you. 

MARINAS 

In many countries laws are being enacted that prohibit overboard discharge of sewage 
from all forms of shipping, including small boats. 

The majority of small boats are now being fitted with sewage holding tanks of between 
50 and 150 gallons capacity. These tanks must be discharged while the craft is moored 
at the dock or marina. Often small craft are used as houseboats and require frequent 
sewage removal. 

Marina owners are now considering the installation of pump-out or suck-out stations. 
Most new marinas under construction have some form of sewage collection system. 

The AIRVAC system is particularly suited for marinas for the following reasons: 

Vacuum sewers can be suspended below the dock and be installed basically 
parallel to the deck. 

The AIRVAC valve is designed to operate submerged in water. Hence, salt 
water splashing over the body will not affect the valve. 
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 Up to 13 ft. of hydraulically calculated lift may be used from the boat holding 
tank to the package station using a vacuum range of 16" to 20" Hg. 

Installation Methods 

1. The AIRVAC® 2" valve can be used with a 30 gallon holding tank to act as a 
pump out station. This method will service boats that are equipped with a 
sewage pump capable of discharging at dock level. 

To operate the system, the boat captain connects his discharge hose to the 30 
gallon tank located at dock level. As the sewage is pumped into the tank, the 
sewage level rises and operates the AIRVAC valve, automatically admitting 
sewage into the vacuum collection system. 

With this method, precautions must be taken to prevent spillage of sewage when 
the discharge hose is disconnected. 

2. The AIRVAC® 2" valve is adapted to act as a "suck-out" station. This method 
involves connecting a 20-30 foot length of 2" hose from the dock to the boat 
holding tank and sucking the sewage directly into the collection system. The 
AIRVAC valve is located at dock level and is connected by the 2" hose to the 
boat holding tank. A manual push button adjacent to the dock mounted AIRVAC 
valve activates the AIRVAC valve to suck out 50 gallons of sewage. Air is 
injected into the system while the AIRVAC valve is operating through a fixed air 
inlet valve. This air valve is set on commissioning and will not require further 
adjustment. 

If more than one 50 gallon cycle is required to empty the holding tank, then the 
AIRVAC valve is again manually activated to remove all sewage from the boat. 
A sight glass adjacent to the AIRVAC valve indicates when all sewage has 
passed into the collection system. 

With this method there is less risk of sewage spillage when disconnecting the 
suction hose. 

MARINA SYSTEM. AIRVAC® 2" valves may be opened by manually moving a toggle 
valve to the "open" position. To close the AIRVAC valve the toggle valve is moved to 
the "closed" position. When the toggle valve is closed, the automatic timer in the 
AIRVAC controller commences "timing out". At the expiration of the field adjustable 
delay period, the AIRVAC valve closes. 

PUSH-BUTTON OPERATION OF MARINA 2" AIRVAC® VALVES. In this system a 
spring loaded push-button is mounted in a control box that has a tube connecting to the 
controller. Pushing the button opens the main AIRVAC valve and initiates the adjustable 
controller timer that after "timing out," closes the main valve. 
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KEY OPERATION OF MARINA 2" AIRVAC VALVE. The specification for the project 
required the'vacuum valve controls to be operated by a key operated pilot valve and the 
main vacuum valve to have an open time of 30 seconds, some 20 seconds longer than 
provided by a standard AIRVAC controller. A key opened pilot valve replaced the 
sensor of the standard. controller and an additional timing volume added to the standard 
timing chamber. 

The services of the AIRVAC engineering staff are available to assist engineers with the 
design, of marina system. Please call with details of your project for information, detail 
drawings and cost estimates. 
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CHAPTER 9 

EQUIPMENT SPECIFICATIONS 

RECOMMENDED SPECIFICATIONS, MATERIALS, AND 
EQUIPMENT TO BE USED WITH THE AIRVAC SYSTEM* 

1. VACUUM SEWER LINES 

1.1. Pipe 

Pipe should be rubber ring joint or solvent weld Schedule 40 or SDR 21 PVC 
pipe. When using 4", 6",8" or 10" PVC, SDR 21 shall be used. 

For rubber ring joint pipe, a certificate shall be provided by the manufacturer 
stating the pipe has been tested with air at 22 in Hg vacuum in accordance with 
ASTM D-3139 and is guaranteed for such use. 

1.2 Fittings 

Fittings for sewers and service laterals shall be schedule 40 with solvent weld 
connections in accordance with ASTM D-1784 and ASTM D-2466. Rubber 
gasket joints on fittings have been used successfully on some projects. The 
shape of gasket on smaller pipe sizes is of critical importance. AIRVAC will be 
pleased to advise what has proved satisfactory to date. 

For all pipe sizes, the engineer shall satisfy himself that suitable fittings are 
available to suit the requirements of the vacuum system. 

Tee fittings shall not be used for vacuum service. 

1.3 Location Tape 

An inert polyethylene tape having a metallic core shall be laid in the sewer trench 
at a depth not exceeding 18" below ground surface. 

* Contact Airvac for electronic copies or current specifications 
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2. GRAVITY LINES 

Gravity sewers laid to collect the sewage flow prior to the fiberglass sumps shall 
be Schedule 40, SDR 21 PVC. Four-inch (4") and six-inch (6") diameter sewers 
may be accommodated in the flat areas of the collection sumps. 

3. INSTALLATION 

All vacuum sewers shall be laid to the line and grade with the use of construction 
laser beam equipment. All pipe which has been designed to slope downward will 
be built to slope continuously downward. There shall be no abrupt sags or 
bellies in the line. Grade tolerance shall be plus or minus 0.05 ft per 100 ft for all 
pipe sizes. 

4. TESTING 

4.1 Daily Testing 

At the completion of each day's work, all sewer mains and lateral connections 
laid that day shall be tested as follows: Plug all open connections with rubber 
stoppers or temporary caps (fitted to the pipe by 'no-hub' couplings). Apply a 
vacuum of 22" mercury to the pipes and allow the pressure to stabilize for 15 
minutes. There shall be no loss of vacuum in excess of 1% per hour for a two 
(2) hour test period. As pipe is laid the new section will be tested in addition to 
the previously laid pipe on that main. 

4.2 Prior To Final Acceptance 

The complete vacuum sewer system including the vacuum collection station shall 
be subjected to a vacuum of 22" mercury and allowed to stabilize for 15 minutes. 
There shall be no loss greater than 1% per hour over a four (4) hour test period. 
This test must be completed prior to the installation of any AIRVAC valves and 
must be witnessed by an AIRVAC field supervisor. 

5. VALVE AND CONTROLLER/SENSOR GENERAL SPECIFICATION 

The vacuum sewage valve shall be vacuum operated on opening and be spring 
assisted on closing. The valve configuration shall be so arranged that the sewer 
vacuum ensures positive valve seating. It shall be nominal three-inch (3") 
diameter up to 90% of nominal while providing a visual flow through areas of at 
least 50% of nominal. The plunger and its shaft shall be arranged to be 
completely out of the flow path when the valve is in its open position. The valve 
shall be equipped with a vacuum operator of the rolling diaphragm type and .of 
sufficient diameter to overcome all sealing forces and open the valve fully using 
line vacuum pressure from the downstream side of the valve. The valve shaft 
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shall be provided with an elastomer seal to minimize sewage leakage into the 
lower housing of the valve vacuum operator. A drain shall be connected to the 
lower housing of the valve operator which shall remove any shaft seal leakage 
and suck it into the vacuum sewer each time the valve cycles. A surge tank, 
fitted with double check valve units, shall be mounted on the vacuum supply to 
the valve controller. All materials of the valve shall be chemically resistant to 
Sewage. 

The valve shall be equipped with a controller/sensor which shall rely on 
atmospheric air and vacuum pressure from the downstream side of the valve for 
its operation, thereby requiring no other power source. The controller/sensor 
shall be capable of taking vacuum pressure from the downstream side of the 
valve, applying it to the actuator chamber, and fully opening the valve. The 
controller/sensor shall be capable of maintaining the valve fully open for a fixed 
period of time. This time period shall be adjustable over a range of 3 to 10 
seconds. After the time period has elapsed, the controller/sensor shall be 
capable of admitting atmospheric air to the actuator chamber and permitting 
spring assisted closing of the valve. The opening of the valve shall be initiated 
by the controller/sensor which shall sense the head of sewage in the collection 
sump. Activation of the controller/sensor shall be at the factory head setting of 
5-6" water gauge. 

All materials of the controller/sensor shall be fabricated from a plastic or 
elastomer that is chemically resistant to sewage and sewage gases. 

The valve and controller/sensor shall be capable of operating when submerged 
in water and/or mud. 

6. VALVE PITS AND COVERS 

Valve pits shall be manufactured by the filament winding fiberglass process. Pits 
shall be 3'-0" inside diameter at the bottoms and be conically shaped to allow 
fitting of a 23-1/2" diameter clear opening cast iron frame and cover. Valve pit 
depth shall be 3'-6" (may be 2'-6" for shallow valve pits). Wall thickness shall be 
3/16". Pits shall be suitable for H2O traffic loading. Pits shall be supplied with 
the 3" vacuum outlet hole (factory cut). 

A molded pit bottom shall be provided for field assembly to the pit by the 
installation contractor. Valve pit bottoms shall be .320" thick with .500" 
reinforcing ribs. Bottoms shall be molded by the liquid molded resin (LMR) 
process. Valve pit bottoms shall be provided with holes factory cut for the 3" 
suction, 4" cleanout/sensor pipe, internal sump breather and sump securing bolt 
holes. All factory cut openings shall include a factory supplied elastomer seal 
which shall effectively seal all openings from ingress of ground water. 
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Pits shall be supplied with cast iron covers and frames designed for H2O traffic 
loading. Frame weight shall be not less than 90 pounds and lid not less than 100 
pounds. 

If specified by the engineer, valve pits shall be supplied with a light weight cast 
iron cover which may be fastened to the pit by two bolts (optional). Valve pit 
cover shall have the words "NON-TRAFFIC" in 1-1/2" letters cast in them. 

7. COLLECTION SUMPS 

Collection sumps shall be manufactured from a durable, non-corrosive polymer 
material and have a wall thickness of approximately 3/16". Sumps shall be 
approximately 30 inches deep and of 55 gallon capacity and be designed for H2O 
traffic loading at 2 feet depth of cover. 54 inch deep sumps are also available. 
Elastomer connections shall be provided for the 4" and 6" gravity line(s). Holes 
for the seals shall be field cut at the positions directed by the engineer. Sealing 
between the valve pit bottom and tank shall be made in the field using a factory 
supplied elastomer "0" ring. 

8. DIVISION VALVES 

Valves shall be either resilient eccentric seating plug valves or resilient wedge 
gate valves suitable for service in sewage under both vacuum and/or pressure. 

8.1 Sample Specification - Gate Valves 

Valves shall conform to AWWA C509, Standard for Resilient Wedge Gate 
Valves, as manufactured by Waterous or approved equal. 

Valves shall be capable of sustaining a vacuum of 24" Hg, and each valve shall 
be tested and certified to two and nine tenths pounds pressure absolute (24" Hg) 
by an independent laboratory or by AIRVAC. 

Wedge shall be constructed of ductile iron, fully encapsulated in synthetic rubber 
except for guide and wedge nut areas. 

Wedge rubber shall be molded in place and bonded to the ductile iron portion. It 
shall not be mechanically attached with screws, rivets, or similar fasteners. 

Wedge shall seat against seating surfaces arranged symmetrically about the 
centerline of the operating stem, so that seating is equally effective regardless of 
direction of pressure unbalance across the wedge. 
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All seating surfaces in body shall be inclined to the vertical at a minimum angle 
of 32 degrees (when stem is in a vertical position) to eliminate abrasive wear of 
rubber sealing surfaces. 

The stem shall be sealed by at least two (2) 0-rings; all stem seals shall be 

replaceable while the valve is wide open and while it is subjected to full rate 

pressure. 

Fasteners shall be stainless steel Type 18-8, ASTM F-593, Group 1. 

Waterway shall be smooth and shall have no depressions or cavities in its seat 
area where foreign material can lodge and prevent closure or sealing. 

Valve body and bonnet shall be fusion bonded epoxy coated, inside and out. 

The valve manufacturer should provide a full 10 year warranty. 

8.2 Sample Specification - Buried Valves 

Buried valves shall be provided with mechanical joint end connections with 
transition gaskets. Above ground valves two and one half (2 1/2) inches and 
larger shall be flanged. 

Buried valves shall be installed in valve boxes (road boxes) conforming to local 
standards, and the operating nut of all buried valves shall be extended to within 
six (6") inches plus or minus three (3") inches of the finished grade. 

9-5 

Raubers Road Nudgee SPS SP276 Vacuum Sewer System OM Manual

Q-Pulse Id TMS636 Active 29/01/2014 Page 88 of 404



CHAPTER 10 

PRE-FABRICATED VACUUM STATIONS* 

The following specification includes single and multiple skid mounted vacuum collection 
stations. 

The entire vacuum collection station as described below is to be factory assembled by 
the vacuum valve manufacturer and to be mounted on structural skids to allow the 
completed unit to be set into the collection station ready for connection of vacuum lines, 
vacuum pump exhausts, discharge force main, and electrical power. 

The manufacturer is to have a minimum of five (5) years experience in assembling 
structural skid mounted vacuum stations. A list of such stations shall be available on 
request. 

Consult factory for paint type and color. 

VACUUM TANKS 

Supply and install at each custom collection station one (1) vacuum tank for sewage 
collection: 

Tanks shall be of all welded construction and fabricated from not less than 1/4" thick 
steel plate. Tanks shall be designed for a working pressure of 24" mercury vacuum and 
tested to 28" mercury vacuum. 

Tank shall be furnished with the required number and size of nozzles, manways and 
taps, as shown on plans. 

At the vacuum valve manufacturer's works the tank shall be shot-blasted and painted as 
follows: 

Internally: One (1) coat of epoxy primer and two (2) coats of epoxy paint. 

Externally: One (1) coat of epoxy primer and one (1) coat of epoxy finish. 

The tank shall be supplied complete' with a sight glass and its associated valves. 

The volume and capacity of the collection tank shall be as determined by use of 
AIRVAC vacuum station design criteria. 

* Contact Airvac for electronic copies that can be customized for individual projects 

10-1 

Raubers Road Nudgee SPS SP276 Vacuum Sewer System OM Manual

Q-Pulse Id TMS636 Active 29/01/2014 Page 89 of 404



VACUUM PUMPS 

Dual vacuum pumps shall be Busch, Inc. rotary vane Model RC manufactured in the 
United States of America, and shall have a displacement as determined by use of 
AIRVAC vacuum station design criteria. 

The vacuum pumps shall be driven directly by a standard C-face, F2 assembly, TEFC 
electric motor through a shaft coupling. No belt drives shall be used. At no time does 
motor horsepower exceed nameplate ratings. Pumps shall be air-cooled with absolutely 
no water requirements. Pump shall have an end (ultimate) vacuum of 29.3" Hg. (15 
Torr) minimum at sea level (29.92" Hg. barometer). Pump shall be capable of 
continuous operation. Horsepower shall be as required to deliver specified CFM from 
AIRVAC design criteria and as determined by Busch, Inc. 

Lubrication shall be provided by an integral, fully recirculating-oil supply which is filtered 
by an automotive-type spin-on oil filter. Once through (non-recirculating) or partially 
recirculating oil lubrication systems shall not be permitted. Pump shall be capable of 
operation with standard SAE 30 weight automotive grade oil. Oil separation system 
shall be integral and shall consist of no less than four states of internally mounted oil 
and smoke elimination from the exhaust gas stream. This includes bulk separation, mist 
elimination, smoke elimination and baffle. 

Pump shall have a built-in anti-suck-back valve mounted at the pump inlet. 

Pump shall be of three-vane design with vanes having an average of 30,000 hours life 
between replacement. 

Entire pump, motor, and exhaust box shall be shipped as one factory assembled and 
tested unit mounted on vibration isolators and shall not require special mounting or 
foundation considerations. 

Standard vacuum pump models are: 

174 CFM (10 HP) 
300 CFM (15 HP) 
430 CFM (25 HP) 

DISCHARGE PUMPS 

The two (2) horizontal, non-clog sewage pumps shall be capable of discharging sewage 
from a vacuum collection tank (as determined by use of AIRVAC station design criteria). 

Each pump shall be equipped with enclosed, non-clog type, two port, close-grained gray 
iron impeller, statically and dynamically balanced, capable of passing 3" diameter 
spheres, keyed and securely fastened to a stress proof steel shaft by a stainless steel 

10-2 

Raubers Road Nudgee SPS SP276 Vacuum Sewer System OM Manual

Q-Pulse Id TMS636 Active 29/01/2014 Page 90 of 404



lockscrew or locknut. Pumps shall have an inspection opening in the discharge of the 
casing. 

The pumps shall be fitted with double mechanical shaft seals. A pressurizer shall be 
mounted on each pump and connected to the seal chamber to maintain a pressurized 
supply of light lubricating oil or filtered pump liquid in the seal chamber. 

Each pump shall be coupled to its driving motor by a gray iron bracket with machined 
rabbet fits and flexible coupling. Pump shafts shall be renewable stainless steel shaft 
sleeves and shall be supported by sealed ball bearings in a one piece gray iron bearing 
frame. Each pump shall be supported by a gray iron bearing frame. Each pump shall 
be a base mounted unit with a cast iron base. 

Pumps shall be supplied complete with not less than hp. or TEFC ball bearing type 
motors for operation on volt phase cycle current supply and 
not to exceed RPM speed. Motor shall be amply rated for the condition 
specified and as determined by AIRVAC design criteria. 

The pump manufacturer shall confirm that his pumps are suitable for use in vacuum 
sewage installation. 

Each pump shall be fitted with not less than 1" bore PVC vacuum equalizing line. This 
line shall run from the discharge side of each pump to the vacuum sewage collection 
tank. Ball valves shall be installed at the connection to the pump and collection tank. 

COLLECTION STATION PIPING 

This item includes piping, valves, fittings, pipe supports, fixtures, drains and other work 
involved in providing a complete installation. 

Vacuum collection station skid unit piping shall include all piping within the limits of the 
collection station skid unit connecting piping to the collection tank, vacuum pumps, 
discharge pumps and associated drain lines. 

Except where noted otherwise, wastewater, vacuum, and drain lines larger than 4" shall 
be ductile iron for exposed installations. Fittings shall be flanged cast iron (ANSI 816.1, 
125 lb.) Vacuum lines, as well as other lines under 4", shall be Schedule 80 PVC. 
Vacuum header shall be 6 or 8 inches and shall be schedule 80 PVC. 

One eighth inch (1/8") thick EPDM gaskets shall be used on all flanges. 

Piping shall be adequately supported to prevent sagging and vibration and to permit 
expansion, venting, and drainage. 

All shut-off valves fitted within the collection station shall be resilient coated plug valves. 
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Check valves fitted to the sewage discharge pumps shall be supplied with an external 
lever and weight to ensure positive closing. Cast iron check valves shall be of the 125 lb. 
bolted bonnet, horizontal swing renewable seat type. Check valves shall be fitted with 
Buna N soft seats. 

Check valves for vacuum pumps shall be Val-Matic rubber flapper swing type or 
approved equal. 

On the upstream side of each vacuum sewer isolating valve and at the collection tank, a 
vacuum gauge of not less than 4-1/2" diameter shall be fitted. Gauges shall be so 
positioned that they may easily be viewed when operating the sewer isolating valves at 
the collection tank. Cleanable diaphragm seals shall be used with all compound 
gauges. 

SUMP VALVE 

The lower floor of the collection station shall include a 15" x 15" x 12" deep sump, cast 
integral with the floor. A trench drain should be installed along the building's internal 
walls sloped to and connected to this sump. 

One (1) 2" vacuum sewage interface valve complete with controller/sensor shall be 
mounted to evacuate all floor drainage, etc. collected in the sump. 

The sump valve shall be piped through a 2" or 3" manual shut-off valve to the main 
vacuum sewage collection tank. 

Electrical Control Panel 

If the project engineer selects the Electrical Control Panel option, the following is an 
outline of a typical specification: 

Upon request, additional specifications are available for systems with additional vacuum 
pumps. 

A. General 

1. Provide NEMA-12 enclosure panel with all relays, starters, disconnects, 
instruments, switches, indicating lights, terminal boards, and wiring to 
perform the following functions. Panel to be wall mountable or.supported 
by feet, based upon size required, and painted to color specifications 
provided: 

a. Provide control and interlock contacts for operation of the two (2) 
sewage pumps in the automatic and manual modes. 
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Provide control and interlock contacts for operation of two (2) or 
more vacuum pumps in the automatic and manual modes. 

c. Provide control and interlock contacts for emergency generator 
operation. 

d. Provide control and interlock contacts to assure delay of back-up 
Vacuum and/or Sewage pump operation on initial power turn up. 

e. Provide control and interlock contacts for operation of a High 
Level cutoff isolation valve. 

f. Provide local alarm, audible and visual, for high wastewater level 
in sewage receiver tank, low vacuum pressure and loss of normal 
electrical power. Provide for capability to silence the audible 
alarm and to test for Pilot light operation. 

g. Provide automatic Dialing Remote Monitoring System. 

h. Provide Vacuum Tank pressure indicating and recording receiver. 

B. Disconnects 

1. Provide a separate disconnect for each Vacuum and Sewage Pump 
utilized. 

2. One (1) power feed shall be provided to the enclosure and distributed to 
disconnects via a distribution block. 

3. Provide operating handle for disconnect switch mechanism providing 
indication and control of switch position with enclosure door open or 
closed and be capable of being locked in the OFF position with three (3) 
padlocks, Construct and mount starters and disconnect switches in main 
NEMA Type 12 enclosure. 

C. Motor Starters 

1. General - Except as otherwise indicated, provide motor starters and 
auxiliary components which comply with manufacture's standard 
materials, design and construction in accordance with published product 
information and as required for complete installation. Where more than 
one type of equipment meets indicated requirements, selection is 
Installer's option. 
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2. Full voltage non-reversing starters - Provide full voltage alternating 
current non-reversing starters, consisting of magnetic starters of types, 
sizes, ratings, and NEMA sizes indicated. Equip starters with electrical 
interlocks where indicated. Equip starters with block type manual reset 
overload relays. Construct and mount starters in enclosure. 

FUNCTIONAL DESCRIPTION OF CONTROL SWITCHES 

A. Control Power: 

1. DISCONNECT - provides 240V or 480V distribution power. 

2. SS1 - CONTROL POWER - provides 110V control power to the vacuum 
pump, sewage pump and alarm control circuits of the system. 

3. PL-SS1 - POWER ON - indicates that control power has been applied to 
the vacuum pump, sewage pump and alarm control circuits of the 
system. 

B. Vacuum Pump Controls: 

1. SS2 - VACUUM PUMP SELECT - determines the mode of operation for 
both vacuum pumps. 

a. Lead "A" - Vacuum Pump #1 will be the Lead Pump each time the 
system calls for more vacuum. Vacuum Pump #2 will be the Lag 
Pump. 

b. Alternate - Vacuum Pump #1 and Vacuum Pump #2 will alternate 
as being the Lead Pump when ever the system requires more 
vacuum. 

c. Lead "B" - Vacuum Pump #2 will be the Lead pump whenever the 
system requires more vacuum. Vacuum Pump #1 will be the Lag 
Pump. 

2. SS3 - VACUUM PUMP #1 - determines the operation of Vacuum Pump 
#1. 

a. H-Hand - Power is applied directly to Vacuum Pump #1. 

b. 0-Off - Power is removed from Vacuum Pump #1. 

c. A-Automatic - Vacuum Pump #1 is controlled by the circuitry as 
selected by the Vacuum Pump Select Switch, SS2. 

3. PL-SS3 - Indicates that power has been applied to Vacuum Pump #1. 

4. SS4 - VACUUM PUMP #2 - Determines the operation of Vacuum Pump 
#2. 
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a. H-Hand - Power is applied directly to Vacuum Pump #2. 

b. 0-Off - Power is removed from Vacuum Pump #2. 

c. A-Automatic - Vacuum Pump #2 is controlled by the circuitry as 
selected by the.Vacuum Pump Select Switch, SS2. 

5. PL-SS4 - indicates that power has been applied to Vacuum Pump #2. 

6. ETM1 - indicates the total elapsed time that Vacuum Pump #1 has been 
running. 

7. ETM2 - indicates the total elapsed time that Vacuum Pump #2 has been 
running 

8. ETM3 - indicates the total elapsed time that Vacuum Pump #1 and #2 
have been running simultaneously. 

C. Sewage Pump Controls: 

1. SS5 - SEWAGE PUMP SELECT - determines the mode of operation for 
both sewage pumps. 

a. Lead "A" - Sewage Pump #1 will be the Lead Pump each time the 
system requests to be pumped. Sewage Pump #2 will be the Lag 
Pump. 

b. Alternate - Sewage Pump #1 and Sewage Pump #2 will alternate 
as being the Lead Pump whenever the system requests to be 
pumped. 

c. Lead "B" - Sewage Pump #2 will be the Lead Pump whenever the 
system requests to be pumped. Sewage Pump #1 will be the Lag 
Pump. 

2. SS6 - SEWAGE PUMP #1 - determines the operation of Sewage Pump 
#1. 

a. H-Hand - power is applied directly to Sewage Pump #1. 

b. 0-Off - power is removed from Sewage Pump #1. 

c. A-Automatic - Sewage Pump #1 is controlled by the circuitry as 
selected by the Sewage Pump Select Switch, SS5. 

3. PL-SS6 - indicates that power has been applied to Sewage Pump #1. 

4. SS7 - SEWAGE PUMP #2 - determines the operation of Sewage Pump 
#2. 
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a. H-Hand - Power is applied directly to Sewage Pump #2. 

b. 0-Off - Power is removed from Sewage Pump #2. 

c. A-Automatic - Sewage Pump #2 is controlled by the circuitry as 
selected by the Sewage Pump Select Switch - SS5. 

5. PL-SS7 - indicates that power has been applied to Sewage Pump #2. 

6. ETM4 - indicates the total elapsed time that Sewage Pump #1 has been 
running. 

7 ETM5 - indicates the total elapsed time that Sewage Pump #2 has been 
running. 

8. ETM6 - indicates the total elapsed time that Sewage Pump #1 and #2 
have been running simultaneously. 

D. Alarms: 

1. PL1 - LOW VACUUM ALARM - indicates that system vacuum has 
dropped below 13 inches of mercury or that both vacuum pumps have 

- been running simultaneously for "X" amount of time. 

2. PL2 - SEWAGE HIGH LEVEL ALARM - indicates that the sewage in the 
Main Holding Tank has reached a high level condition. 

3. ALARM HORN - indicates that a Low Vacuum Alarm and/or a Sewage 
and Vacuum Pump Lockout Alarm condition is present. 

4. PB1 - ALARM ACKNOWLEDGE - silences the Alarm Horn when a Low 
Vacuum Alarm and/or a Sewage and Vacuum Pump Lockout Alarm is 
present. 

5. MISCELLANEOUS - The following dry contacts are provided for external 
alarm use. 

a. Low vacuum alarm condition. 

b. High sewage level alarm condition. 

c. Emergency lock-out alarm condition. 

SYSTEM OPERATION 

A. Turning the System On: 
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1. Place the Disconnect Switch to the "On" position. 

2. Place the Control Power On Switch, SS1, to the "On" position. Note the 
presence of Control Power On Light, PL-SS1. 

B. Turning the Vacuum Pump Controls On: 

1. Place the Vacuum Pump Select Switch, SS2, into the desired mode of 
operation. 

2. Place the Vacuum Pump #1 Switch, SS3, into the desired position. 

3. Place the Vacuum Pump #2 Switch, SS4 into the desired position. 

C. Turning the Sewage Pump Controls On: 

1. Place the Sewage Pump Select Switch, SS5, into the desired mode of 
operation. 

2. Place the Sewage Pump #1 Switch, SS6, into the desired position. 

3. Place the Sewage Pump #2 Switch, SS7, into the desired position. 

D, Acknowledging Alarms: 

1. LOW VACUUM ALARM - the presence of low vacuum will be indicated by 
the Low Vacuum Alarm Pilot Light, PL1, and the Alarm Horn. The Alarm 
Horn can be silenced by pushing the Alarm Acknowledge Push-button, 
PB1. When the alarm is acknowledged, the Alarm Horn will go off but the 
Low Vacuum Alarm Pilot Light, PL1, will remain on until the low vacuum 
condition is corrected. 

2. SEWAGE HIGH LEVEL ALARM - The presence of a sewage high level 
will be indicated by the Sewage High Level Alarm Light, PL2. This light 
will remain on until the high level condition is corrected. 

3. SEWAGE AND VACUUM PUMP LOCKOUT -The presence of a Sewage 
and Vacuum Pump Lockout Alarm will be indicated by the Alarm Horn. 
The horn can be silenced by pressing the Alarm Acknowledge Push- 
button, PB1. The Alarm horn will be silenced but the Sewage and 
Vacuum Pump Lockout Alarm will remain on until the condition is 

corrected. 
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THEORY OF OPERATION 

A. Control Power: 

The Disconnect Switch applies 240V or 480V power to the Vacuum Pump and 
Sewage Pump Contactors, M1 through M4, and to the Control Transformer, 
TRN1. TRN1 steps down the 480V (or 230V) to 120V for control power. 

120V control power is provided through FB5 to the BW Level Controls, LC1 
through LC4 and to the Chart Recorder. Control power is also applied through 
the Control Power On Switch, SS1, and Disconnect Auxiliary Switch to the MCR 
Relay. Once energized, the MCR relay applies control power to the alarm 
section of the control circuitry and to the vacuum and sewage controls. 
Presence of control power to the vacuum pump, sewage pump and alarm 
circuitry is indicated by the Power On Pilot Light, PL-SS1. 

B. Vacuum Pump Controls - Automatic Operation: 

In automatic operation, the vacuum pumps are controlled by Vacuum Switch, 
VS1, and the mode of operation as selected by the Vacuum Pump Select Switch, 
SS2; VS1 closes at 16 inches of mercury and opens at 20 inches of mercury. 
When VS1 closes, power is supplied to CR1, which in turn applies power to 
Vacuum Pump #1 and Vacuum Pump #2 control circuitry. 

With the Vacuum Pump Select Switch, SS2, in the Lead "A" position, power is 
applied to Vacuum Pump #1. At the same time power is applied to Vacuum Lag 
Pump Delay On Timer, TMR1. At the end of "X" seconds of delay, as 
determined by the setting on TMR1, Vacuum Pump #2 will come on. Both 
vacuum pumps will remain on until VS1 opens at 20 inches of mercury. TMR1 
shall be adjustable from 0 to 15 minutes. 

With the Vacuum Pump Select Switch, SS2, in the Lead "B" position, power is 
applied directly to Vacuum Pump #2. At the same time, power is applied to the 
Vacuum Lag Pump Delay on Timer, TMR1. At the end of approximately 3 
minutes (adjustable 0 to 6 minutes) of delay determined by the setting on TMR1, 
Vacuum Pump #1 comes on. Both vacuum pumps will remain on until VS1 
opens at 20 inches of mercury. 

With the Vacuum Pump Select Switch, SS2, in the Alternate Position, power is 
applied to the Vacuum Pump Alternate Enable Control Relay CR2. This relay 
strobes the Vacuum Pump Alternator, ALT1, which, through a set of normally 
opened and normally closed contacts, determines which vacuum pump will be 
the Lead Pump and the Lag Pump. The end result is the switching of Lead 
Pump duty between Vacuum Pump #1 and Vacuum Pump #2. 

When power is applied to Vacuum Pump #1 Contactor, Ml, an auxiliary switch 
applies power to the Vacuum Pump #1 On Pilot Light, PLSS3, and to an Elapsed 
Time Meter, ETM1. The same mode of operation also applies to Vacuum Pump 
#2, PLSS4, and Elapsed Time Meter, ETM2. When Vacuum Pump #1 and 
Vacuum Pump #2 are on simultaneously, associated auxiliary switches apply 
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power to ETM3 which records the total elapsed time that both vacuum pumps 

are on together. 

Both vacuum pumps are disabled from operation with the presence of a Sewage 

and Vacuum Pump Lockout Alarm. 

C. Vacuum Pump - "Off': 

In the "Off' position, operation of that associated vacuum pump is disabled. 

D. Vacuum Pump - "Manual": 

In the "Hand" position, power is applied directly to the associated vacuum pump. 

However, the presence of a Sewage and Vacuum Pump Lockout Alarm will 

disable the vacuum pump operation. 

E. Sewage Pump Controls - "Automatic" Operation: 

In "Automatic" operation, the sewage pumps are controlled by Level Control 

Relays, LC1, LC2 and the mode of operation as selected by the Sewage Pump 

Select Switch, SS5. When the level of sewage in the Main Holding Tank 

reaches the Lead Pump On Probe, LSH04-B, Level 3, Level Control Relay LC1 

is energized. 

With the Sewage Pump Select Switch, SS5, in the Lead "A" position, power is 

applied directly to Sewage Pump #1. If Sewage Pump #1 cannot handle the 

level coming in, the level of sewage will continue to rise until it reaches the Lag 

Pump On Probe, LSH04-C, Level #4. Level Control Relay LC2 will then energize 

and apply power directly to Sewage Pump #2. The Lead Pump, and if required, 

Lag Pump will remain on until the level of sewage in the Main Holding Tank 

drops below the Pump Of Probe, LCH04-A, Level #2. 

With Sewage Pump Select Switch, SS5, in the "Alternate" position, power is 

applied to the Sewage Pump Alternate Enable Control Relay, CR5. This relay 

strobes the Sewage Pump Alternator, ALT2, which, through a set of normally 

opened and normally closed contacts, determines which sewage pump will be 

the Lead Pump and the Lag Pump. The end result is the switching of Lead 

Pump duty between Sewage Pump #1 and Sewage Pump #2. 

When power is applied to Sewage Pump #1 Contactor, M3, an auxiliary switch 

applies power to the Sewage Pump #1 On Pilot Light, PL-SS6, and to an 

Elapsed Time Meter, ETM4. The same mode of operation also applies to 

Sewage Pump #2 On Pilot Light, PL-SS7, and Elapsed Time Meter, ETM5. 

When Sewage Pump #1 and Sewage Pump #2 are on simultaneously, 

associated auxiliary switches apply power to ETM6 which records the total 

elapsed time that both sewage pumps are on together. 

Both sewage pumps are disabled from operation in the "Automatic" mode with 

the presence of a Sewage and Vacuum Pump Lockout Alarm. 
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F Sewage Pump - "Off': 

In the "Off' position, operation of that associated sewage pumps is disabled. 

G. .Sewage Pump - "Hand Operation": 

In the "Hand" position, power is applied directly to the associated sewage pump. 

H. Alarms. - Low Vacuum: 

The Low Vacuum Alarm Switch, VS2, closes at 13 inches of mercury indicating a low vacuum condition. The closing of VS2 energizes the Low Vacuum Alarm Control Relay, CR3, activating the telephone dialer. VS2 also applies power to the Low Vacuum Alarm Pilot Light, PL1. Low vacuum alarm control relay CR3 is, also, energized by TMR2 after both vacuum pumps have been running 
simultaneously for approximately 5 minutes (adjustable from 0 to 15 minutes). 

The energizing of CR3 applies power to the Alarm Horn. When the Alarm Horn 
is acknowledged by pressing the Alarm Acknowledge Push-button, PB1, power 
is applied to the Low Vacuum Latch Relay, CR-LAR1, which then latches in and holds the Alarm Horn off until the Low Vacuum alarm condition is corrected. In 
addition, dry contacts are provided by CR3 which can be used for a remote Low 
Vacuum Alarm Light and to a Remote Strobe Light. 

I. Alarm - Sewage High Level: 

When the level of sewage in the Main Holding Tank reaches the High Level 
Probe, LSH04-D, Level #5, Level Control Relay LC3 is energized and power is 
supplied to the Sewage High Level Alarm Light, PL2 and telephone dialer. This 
light will remain on until the level of sewage in the Main Holding Tank clears. 

J. Alarms - Sewage and Vacuum Pump Lockout: 

When the sewage level in the Main Holding Tank reaches the Pump Lockout 
Probe, LSH04-E, Level #7, Level Control Relay, LC4, is energized and applies 
power to the Sewage and Vacuum pump Lockout Control Relays, CR4A and 
CR4B. When CR4A is energized, Vacuum Pumps #1 and #2 are disabled in 
both "Auto" and "Hand" operation and Sewage Pumps #1 and #2 are disabled in 
"Auto" operation only. The High Level Lockout will remain in effect until the 
sewage level is below the Reset Probe, Level #6. 

Operation of CR4B applies power to the Alarm Horn. When the Alarm 
Acknowledge Push-button, PB1, is operated, power is applied to the Sewage 
and Vacuum Pump Lockout Latch Relay, CR-LAR2, which latches in this relay 
and disables the Alarm Horn. In addition, a dry set of contacts from CR4B is 
provided for use to a Remote Sewage and Vacuum Pump Lockout Alarm Light. 
A set of dry contacts from the Sewage and Vacuum Pump Lockout Level Control 
Relay, LC4, are provided for use to a Remote Strobe Light (the light is provided 
and installed by others). 
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Motor Control Panel is to contain a 7 day circular chart recorder with a minimum 
chart diameter of 12 inches recording range 0 to 30 Hg. vacuum (reaching 0" 

vacuum at center of chart) for panel mount. The chart recorder is to have a 

stainless steel bellows. 

AUTOMATIC TELEPHONE DIALER 

Mounted on the vacuum station wall adjacent to the Motor Control Center shall be an 

integral automatic dialing alarm system (voice communication type). Telephone dialer 

may be mounted inside of Motor Control Center if compatible with control relays. 

The system shall be a self-contained completely automatic monitoring system. The 

system shall be capable of monitoring up to four independent alarm conditions. The 

status of the alarm conditions shall be indicated by a set of normally closed dry contacts. 

The system shall be capable of multiple fault reporting in one call. 

The system shall not require a leased or full period telephone circuit. A regular private 

or party line telephone circuit to the monitor site shall be used. Connections into the 

telephone line shall be through a self-contained, FCC approved coupler and shall plug 

into a standard modular jack supplied with the telephone line. 

The monitoring system shall, upon the opening of any one alarm point, access the 

telephone lines, wait for dial tone, and begin to dial the first of four field programmed 

telephone numbers, each 2 to 16 digits in length with *it (long distance) and 9± (PBX 

outside line access) capabilities. Telephone numbers shall be programmed into the 

monitoring system by means of a keyboard. It shall not be necessary to remove the 

system from operation to alter or insert new telephone numbers. 

A two (2) digit number (00 to 99) shall be field programmed into the system by means of 

a set of 8 miniature rocker switches. 

The voice message shall be electronically synthesized with no mechanical reproduction 

elements. It shall not be necessary for the user to program any speech; the system 

shall, upon delivery, contain its own vocabulary, sufficient to clearly advise personnel of 

status and operating conditions with the monitored location. 

After dialing one of four telephone numbers, the system shall deliver a voice message 

indicating a two digit station number and fault status at that station. The message shall 

be repeated 16 times with a sufficient space between messages to allow the called 

individual to acknowledge receipt of the call. Acknowledgment of the message shall be 

accomplished by pressing a TOUCH TONE * key on the telephone between message 

transmissions. Following an acknowledgment, the system shall vocalize a sign off and 

hang up. The system shall then enter a 30 minute delay to allow adequate time for 

follow-up measures to be taken. 
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If, during the delay, another fault occurs, the system shall begin recalling. Additionally, the system can be called at any time, from any standard telephone, whereupon it will answer the call and deliver a vocalized message indicating the station number and fault status at the location. 

If the delay elapses and faults still exist, the system shall begin dialing in 1 minute intervals attempting to deliver the fault message. If no acknowledgment is received, the system shall hang up, wait 60 seconds for network cleardown, and call the next priority telephone number. After dialing the last priority number, the system shall, if necessary, return to the first priority telephone number and repeat the sequence indefinitely. 

The monitoring system shall be housed sepai-ately in a heavy gauge, JIC, UL Listed steel cabinet. If the monitoring system is housed in the main vacuum control center, provisions must be made to isolate the system from interference. 

The monitoring system shall be provided with continuously float charged batteries for 24 hours standby operation in the event of a power outage. The system shall operate over the temperature range of -20°C to +50°C. The system shall operate from 110 volts AC, but shall be factory adjustable for 240 volts AC. Current consumption shall in all cases be less than 1 AMP. 

The dialer shall be RACO CB-4 or approved equal. 

] 
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 ISEKI UTILITY SERVICES LTD 
DESIGN MANUAL 

General 

PRELIMINARY INFORMATION 

Iseki Utility Services Ltd. is a worldwide manufacturer, designer and 
installer of vacuum fluid collection systems. Iseki's innovative technology 
has primarily been used to collect sewage from domestic and industrial 
properties, but it has also been used to solve seemingly intractable 
problems in other situations such as roof drainage and replacement of 
failed sewers in inaccessible locations. Please contact Iseki in the UK for 
advice and assistance on these and other special applications. 

Iseki vacuum interface valves are manufactured in the UK to stringently 
controlled standards of both construction and testing. 

Plastic Pipe Selection 

Safety 

The material generally used for vacuum sewage pipe networks is 
polyethylene.Detailed specifications for this material can be found in this 
Design Manual at Chapter 3, Sub-section 3.1.1.1 polyethylene pipe. 

The principal advantages of this material are its resiliency and strength 
which means that ground movements, settlement, etc. do not cause 
cracks or breaks in the sewers. Also, the use of electro-fusion couplers 
creates joints that have even greater strength than the pipe itself, as 
opposed to other jointing techniques which create joints somewhat 
weaker than the pipe. 

As an alternative, consideration may be given to the use of uPVC pipe 
information on which can be found in Chapter 3, Sub-section 3.1.1.2 
uPVC pipe 

In this manual, reference is generally made first to polyethylene pipe in 
standard metric measurements followed by the equivalent uPVC pipe 
sizes. Please contact Iseki for any further detailed information required on 
this subject. 

All of the following advice and requirements are based upon the 
assumption that the vacuum station will be maintained in an adequately 
fenced and secure facility so as to prevent unauthorized persons gaining 
access and interfering with or working on any plant or structure. It is also 
assumed that competent and suitably trained staff will perform installation 
and operational and maintenance duties on the Iseki system and its 
mechanical and electrial equipment and components. 

Jan 2000 Issue 5 Prelim. Page 1 

Raubers Road Nudgee SPS SP276 Vacuum Sewer System OM Manual

Q-Pulse Id TMS636 Active 29/01/2014 Page 109 of 404



ISEK1 UTILITY SERVICES LTD 
DESIGN MANUAL 

CONTROLLED 

if is very important to note that if Iseki recommends or suggests any equipment, material, procedure or specification or makes any other recommendation with respect to an Iseki system, Iseki considers the recommendation or suggestion to be a requirement for a successful Iseki system. 

Iseki has set forth below and elsewhere in this design manual certain information regarding the installation, operation and maintenance of an Iseki system and its equipment and components. The list is not meant to be complete, and clients must consult with Iseki and their engineers and contractors in connection with the installation, operation, and maintenance of an Iseki system. 

Prelim. Page 2 

Vacuum Pumps 

i) Adhere at all times to the current safety legislation and local laws, codes, and regulations (hereafter "Laws"). 

ii) Before carrying out any work on the pumps or motors, ensure the electrical supply is isolated and cannot be re-activated from any other source. 

iii) Wear adequate personal protective equipment. 

iv) All work on pumps or motors must be carried out only by appropriately qualified tradesmen or engineers. 

v) After any work on the pumps or motors, check the correct operation of the emergency stops. 

vi) Extreme care must be taken to avoid injury from attempted manual handling of inappropriate components. 

Sewage Discharge Pumps 

i) Adhere at all times to the current safety legislation and local Laws. 
ii) Before carrying out any work on the pumps or motors, ensure the electrical supply is isolated and cannot be re-activated from any other source. 

iii) If the pump is to be dismantled or removed for repairs or maintenance, steam clean the pump to remove any debris and kill any bacteria that may be present. 

i./) Wear adequate personal protective equipment. 

I 
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All work on -pumps or motors must be out only 

L 
appropriately qualified tradesmen or engineers. 
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vi) - Upon completion of maintenance or repairs, ensure all covers are 
correctly-re- fitted - before activating the Iseki system. For those covers 
that must be left open to make adjustments, additional care must be 
-taken while adjustments are made and upon completion of the 
adjustments the covers must immediately be replaced. 

vii) After any work on the pumps or motors, check the correct operation 
of the emergency stops. 

viii) Great care must be taken to avoid injury from attempted manual 
handling of inappropriate components. 

Electrical Control Panel 

These instructions, while as explicit as practicable, assume that 
operational and maintenance staff are competent and have expertise in 
the use of the applicable electrical equipment. 

I) The control panel must not be altered or adapted for use other than 
for which it was designed. 

ii) Suitable personal protective equipment must be worn wherever 
appropriate. 

iii) Any defects in or damage to plant or equipment must be reported 
immediately to supervisory management. 

ual iv) All accidents must be reported immediately and any necessary 
corrective action taken. 

ill 

v) Before carrying out any work on the electrical panel, isolate the 
equipment from the supply as follows: 

Lock the isolator switch at OFF and pocket the fuses. 
Demonstrate the electrical isolation of the equipment. 
Display a warning notice. 

vi) Carry out all maintenance work strictly in accordance with the 
requirements of local electrical safety and other Laws. 

vii) When replacing a. component, the replacement must have the same 
rating/tolerance as the discarded item. 

viii) Compressed air must not be used to clean the panel compartments, 
terminal boxes, other equipment, etc. 
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ix) On completion of a maintenance procedure, all ea 
must be checked for good contact and cleanliness and all safety 
devices must-be tested to ensure that the equipment has been re- 
fitted correctly. 

Standby Generator 

i) Adhere at all times to the current safety legislation and local Laws. 

ii) Suitable personal protective equipment must be worn where 
appropriate. 

iii) Any defects or damage to plant or equipment must be reported 
immediately to supervisory management. 

iv) Guards must not be removed until electrical isolation has been 
completed and proved. 

Collection Vessel 

i) Adhere at all times to the current safety legislation and local Laws. 

ii) Before opening a vessel for inspection or cleaning, the vacuum 
pressure must be vented from the vessel and the vacuum and 
discharge pumps isolated. The vacuum sewers connected to the 
vessel must be shut. All other appropriate safety precautions must 
be taken, e.g., gas detection equipment used and the vessel fully 
emptied. 

iii) Appropriate lifting equipment must be used if the collection vessel is 
to be moved. 

Confined Spaces 

I) Anticipated confined spaces are the collection chambers and the 
vacuum station building, in particular the basement area. 

ii) Adhere at all times to the current safety legislation and local Laws. 

iii) The following is a suggested minimum standard of care required 
when entering these confined spaces. Where a local Law or 
standard exists, that Law and standard should take precedence. 
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Proper safety equipment should be used and proper protective 
clothing should be worn as required. For the collection chambers 
this would include the following: 

Safety helmet 
Protective overalls 
Safety footwear 
Gloves 
Gas detection device (capable of detecting hydrogen sulphide 
and absence of oxygen) 
A first aid kit 

Local Laws regarding entry to the applicable premises must be 
followed prior to the commencement of work. 

No work should occur if an unsafe atmosphere is detected. 

Leptospirosis 

Leptospirosis is a disease that can be passed to humans via rat urine. 
Since there is a remote possibility of this infection being present in 
sewers, workers should be aware of the symptoms and possible risks. 

The disease can be caught by the bacteria entering the body through 
cuts and scratches and through the lining of the mouth, throat and eyes 
after contact with infected sewage. The symptoms begin with a flu-like 
illness with a persistent-and severe headache. 

As a precaution against infection, wear protective clothing and always 
wash hands before eating, drinking or smoking. If symptoms such as 
those described above occur, report to a doctor immediately and explain 
about the type of work carried out. 

A suitable first aid box and medical instruction book must be placed and 
maintained within the vacuum station building. 
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Terms used in this manual, and their meanings are set fOrth below. 

SEWER NETWORK 
TERM MEANING 

Breather Air vent allowing atmospheric air to be drawn from outside the 
collection chamber into the interface valve during operation. 

Crossover 90mm O.D. pipe connecting interface valve to the vacuum 
sewer. 

Isolation valve A valve placed at a junction or within a vacuum sewer enabling 
that part of the network beyond the valve to be isolated for 
trouble shooting or maintenance purposes. 

Gravity lateral pipe Pipe connecting property being served to the wet sump portion 
of the collection chamber. 

Interface valve Device for admitting collected sewage into the vacuum sewer 
network. 

Lift Rise in the vacuum sewer profile formed from 2# 450 elbows. 
Sensor pipe 2" diameter pipe within the wet sump portion of the collection 

chamber which acts as a pressure transferring device initiating 
the opening of the interface valve. 

Suction pipe 3" diameter pipe within the wet sump portion of the collection 
chamber connected to the interface valve. It is the conduit 
through which the sewage is evacuated when the interface 
valve operates. 

Valve monitoring A system offering the facility of monitoring each interface valve 
operation. The open/closed status of each valve can be 
displayed on a mimic board with the ability to sense and 
register an open valve. 

Collection chamber Structure housing the interface valve and also forming a sump 
from which collected sewage is evacuated. 

COLLECTION STATION 
TERM TER MEANING 

Vacuum station The assembly of mechanical, electrical and control equipment 
generating the vacuum pressure within the sewer network and 
discharging the collected effluent. 

Control panel The unit which controls the operation of the pumps and other 
equipment within the vacuum station. 

PLC Programmable Logic. Controller within the control panel 
carrying the operational philosophies for the equipment. 

Recovery systems Part of the control philosophies within the PLC enabling the 
system to recover automatically from certain fault conditions 
without calling out maintenance personnel. 
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MENCLATURE (Con't.) 

TERM 
'weather flow 

ak flow 

DESIGN 
MEANING 

The theoretical flow calculated by dividing daily water use by 
time. May be expressed litres per second. 
Dry weather flow multiplied by a factor to take into 
consideration peaks within the daily flows, for example first part 
of the morning or early evening. Generally the factor used is 4 
for vacuum systems, but please refer to local standards for 
guidance. 

BREVIATIONS 

Wier' The following abbreviations are used within this manual: 

ABBREVIATION MEANING 
DWF Dry weather flow 

5PF: Peak Flow 
tQdp Discharge pump flow rate 
7Cdvp 

Sv 

0 

ssue 

Vacuum pump capacity 
Internal volume of sewer pipe network 
System pump down time 
Operating volume of collection vessel 
Total volume of collection vessel 
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CHAPTER 2 

DESIGN 

DETERMINING THE CATCHMENT AREA 

2.1.1 General 

Prior to the commencement of the detailed design process, the design catchment 
area must be determined. In addition to the existing properties and businesses 
within the catchment area, an assessment must be made of probable future 
development. This assessment must take into account any additional development 
which could occur within the area and any possible extensions to the system which 
will be required beyond the present boundaries of the catchment area. Correct 
analysis of these factors will ensure adequate sizing of the pipework and vacuum 
station equipment for all envisaged flows. 

2.2 
DETERMINING FLOWS 

2.2.1 Sewage Flow Calculations 

Once the number of properties, businesses etc. has been assessed, a calculation 
must be carried out to determine the dry weather and peak flows that will be 
generated. This is of vital importance because the design of an Iseki system will be 
adequate to cope with all expected conditions only if peak flows are accurately 
forecast. For example, this calculation must consider the number of persons in the 
properties to be served by the vacuum sewage collection system and the sewage 
flow per person per day. 

The flows derived from these calculations are used to determine the following: 

Sewer pipe diameters 

Vacuum and sewage discharge pump design duties 

Sewage collection vessel volume 
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2.3 
DESIGN OF THE VACUUM SEWER NETWORK 

2.3.1 General 

CON 

The pipelines used in a vacuum sewage collection system have four main purposes: 

1) To provide a vacuum pressure within the collection vessel and to the 
vacuum interface valves within the collection chambers; 

2) To collect the sewage admitted into the sewers through the vacuum 
interface valves and transport it to the vacuum station; 

3) To recover speedily the vacuum pressure throughout the pipe network 
after a vacuum interface valve has operated; and 

4) To regenerate the two-phase flow 

Various types of vacuum sewer profiles have been used historically. All have 
common features such as downslopes, risers, highpoints and low points. 

The high and low points of the profile are important features. The high points are 
used as vacuum reservoirs while the low points are used as liquid reservoirs which 
also act as two-phase flow regenerators(see below). Slope on the sewers is also 
used to control reverse flows. See Section 2.3.5 Reverse Flow or Backsurge. 

A question often asked is: "Why do we need to lay vacuum sewers to a profile?' 

The answer is that if we laid vacuum sewers like a water main and followed the 
ground profile with a minimum depth of cover, then these pipes would rapidly fill 
with sewage due to the action of both forward and uncontrolled reverse flow. This 
means that the sewers would become waterlogged and fill all available air space. 
The vacuum pressure could not then be transferred from the collection vessel in the 
vacuum station to the interface valves, which would cause the vacuum transport to 
cease. 

What is meant by Two-Phase Flow? 

As applied to vacuum transport of sewage, two-phase flow has been described as: 
"Any flow involving two states or phases of matter (i.e., gas-liquid, solid-liquid, or 
solid-gas). The term "two-component flow" is used to describe flows involving two 
separate chemical substances. For example, a steam-water flow is two-phase and 
not two-component, but an air-water flow is both two-phase and two-component. 
Therefore, if wastewater is assumed to be a single component, vacuum wastewater 
transport may be considered both two-phase and two-component. 

In this manual the term "two-phase flow" is used to describe "two-phase, two- 
component flows." 
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Why two-phase flow? 

If we introduce air at atmospheric pressure with liquid in a vacuum transport system, 
we reduce the specific gravity of the mass which will accelerate due to the high 
energy created by the atmospheric pressure air rising into the vacuum sewer. This 
air is trying to raise the negative pressure of the pipe to its own level of the 
atmosphere. Usually the interface valve, through which the air has been admitted is 
sited at a considerable distance from the vacuum source. This results in the high 
velocity generated by the foam or two-phase flow. 

By reducing the specific gravity of the liquid, we can increase the static head that 
may be overcome in a vacuum system. The increased velocity may also assist in 

the efficient transportation of sewage. 

Iseki systems operate with air to liquid ratios from 6:1 up to 7.5:1. The air to liquid 
ratio may be varied for each interface valve depending on its location and 
topographical position. The actual ratio is dependent upon the specific installation 
details of each valve. 
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The 90mm Iseki interface valve uses the shallow liquid depth in the collection 
chamber wet sump to produce a vortex and subsequently suck in air as the valve 
opens. 

The two-phase flow is regenerated in the sewer traps, which we call two-phase flow 
regenerators. 

2.3.2 Flow Regimes in Vacuum Sewers 

The basic flow regimes that occur in vacuum liquid transport systems are as follows: 

Full bore flow 

Wavy flow 

Plug or slug flow 

Two-phase flow 

2.3.2.1 Full Bore Flow 

As its name implies, the pipe bore is full of liquid which is drawn through a pipe as a 
long column by a vacuum pressure acting on the front face and atmospheric 
pressure acting on the rear. In this type of flow the liquid moves slowly and most of 
the available head is used up in friction losses. 

Disadvantages of full bore flow include short vacuum pipe lengths due to lack of 
available head and a risk of solids deposition. 
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Full bore flow is difficult to achieve in practice as gases are often released from the 
-liquid-Moving under the influence of negative pressure There is also the difficulty of 

preventing air entering the system at the time the liquid is discharged into it. Often 
so called full bore systems are in practice two-phase flow systems which have a 
very low air to liquid ratio. 

2.3.2.2 Wavy Flow 

This type of flow occurs where small continuous flows are admitted into a vacuum 
sewer having a bore several times larger than the admitting valve. Transport takes 
place due to the initial velocity assisted by the shear force between the faster 
moving air above the liquid. This type of flow is often associated with marina 
systems where large holding tanks are pumped or sucked out using a 90mm 
interface valve with a sewer of a considerably larger diameter. 

2.3.2.3 Plug or Slug Flow 

The basic claim of the early plug flow systems was that a plug or slug of liquid 
moved through the pipe at high speed and rapidly disintegrated into foam. These 
systems normally included "plug reformers" or "transport pockets." The plug 
reformers or transport pockets are in fact two-phase flow regenerators. 

Early plug flow patents refer to the plugs being rapidly transformed into foam (two- 
phase flow). Even if we consider the micro-second of time when the "plug" is 
accelerating out of the plug reformer, by definition it is a two-phase flow system. 
The term plug flow was used as an easy method to explain the transport mode. 

2.3.2.4 Two-phase Flow 

All types of flow experienced in a vacuum sewage collection system should strictly 
be classified as two-phase flow. However, in the past the term "two-phase flow" 
has been applied to vacuum transport systems with air to liquid ratios higher than 
2:1. In an Iseki system the air to liquid ratio varies from 6:1 in some installations to 
as high as 7.5:1 in others. 

Air to liquid ratios are adjusted by varying the time the Iseki vacuum interface valve is 
held open. This timing adjustment is made by a needle valve built into the Iseki 
valve control system. 

2.3.3 Two-phase Flow Regeneration 

Two-phase flow is generated initially at the vacuum interface valve and collection 
chamber. Visually two-phase flow appears as foam moving at velocities of up to 6 
metres per second through the vacuum sewer. The air gradually passes through 
the foam, the foam reforms into liquid and the liquid runs by gravity to one of the 
sewer low spots. The foam then reforms into liquid and runs by gravity to fill one of 
the sewer low. spots. 
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:ulty of The Iseki sewer profile is generally designed so that the liquid lying 
Jften completely fills the pipe bore. This is illustrated in Figure 3 Stage 1. These low spots 
-e a are termed 'two -phase flow regenerators'. In certain circumstances, for example 

when a ladder of several lifts is required close together on an upslope, all of the lifts 
are designed such that the low spot is not completely filled. Generally if more than 
three lifts are required in a ladder, the minimum spacing between lifts should be 6 
metres. Please contact Iseki if more information or assistance is required on this 
aspect of sewer design. 
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Note also that the use of both sealed and unsealed low spots enables a balance to 
be struck between optimizing two-phase flow regeneration (sealed low spots) and 
optimizing vacuum transfer (unsealed low spots). Figure 3, Stage 2 illustrates the 
start of a two-phase flow regeneration micro-seconds after an upstream vacuum 
interface valve has opened and admitted an air blast of atmospheric pressure. The 
complete two-phase flow regeneration is illustrated in Figure 3, Stage 3. 

2.3.4 Vacuum Recovery 

Each time a 90mm Iseki valve operates, it admits air into the vacuum sewer. The air 
entering at atmospheric pressure raises the absolute pressure inside the vacuum 
sewer which must be quickly lowered if the remaining vacuum interface valves are 
to operate on demand within the rest of the system. 

The factors affecting vacuum recovery times are: 

1) Nominal air displacement of vacuum pumps. 

2) Internal volume of vacuum sewer network 

strictly 3) Amount of effluent within the sewers 
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ons to All these factors are taken into account when designing a system. 
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2.3.5 Reverse Flow or Backsurge 

It is important to understand reverse flows, which were often the cause of problems 
in many early vacuum system. Consider Figure 4.1 which shows a vacuum sewer 
with a closed valve connected to it by a tee fitting. The vacuum pressure in the three 
legs of the tee is in equilibrium. Figure 4.2 shows the valve open, admitting a two- 
phase flow foam plug. 

Due to the liquid colliding with the wall of the pipe and the equal vacuum on both 
sides of the tee, the flow is split in approximately equal portions in either direction. 
Half flows towards the vacuum station with the remainder flows backwards away 
from the station. Hence the term reverse flow or backsurge. The lower diagram, 
Figure 4.3, shows the two-phase flow being admitted through a 45 degree Y-fitting. 
The diagram indicates the direction of flow. 
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The Y-fitting does not completely eliminate the reverse flow, it to 
around twenty percent of the liquid pulse. The shallow gradient in the direction of 
flow also contributes to minimizing the effects of the backsurge. 

Reverse flows can travel considerable distances away from the sewage admission 
point and are the cause of many vacuum systems 'waterlogging'. Waterlogging 
means that the vacuum sewer contains a higher percentage of liquid than is 
desirable. 

2.3.6 Crossover Connection between Vacuum Valve and Sewer 

The connection from the Iseki interface valve to the main sewer, Figure 5, is made 
using 90mm outside diameter PE pipe. 

Note: For specification details of pipes see Chapter 3, Sub-Section 3.1.1.1 
Polyethylene pipe, Chapter 3, Sub Section 3.1.1.2 uPVC pipe 

The connection enters the main sewer "over the top" through a 45 degree Y-fitting. 
See Sub Section 2.8.1 Crossovers for details of the design of crossovers. 

When two or more Iseki valves are installed in one chamber, separate 90mm 
outside diameter PE pipe crossover pipes from each valve should be directly 
connected to the main vacuum sewer. 

Iseki will provide a special sump design based upon flows and location in the pipe 
network for multi-valve chambers. Connections from branch sewers to the vacuum 
sewers are made in a similar manner as those from the interface valves to the 
sewer. 

2.3.7 Isolation Valves- 

Isolation valves are installed within the sewer pipe network in order to isolate a 
particular section of the vacuum pipework. See Figure 6. 

The valves are normally covered with a surface box to allow operation with a T-key. 
See Chapter 3 Specifications, Sub-section 3.1.5 Isolation Valves for details of 
suitable valves. 

2.3.8 Clean Outs 

Due to the high transportation velocities, the risk of sewer blockages occurring in a 
correctly designed, and installed vacuum sewage collection system are virtually non- 
existent. However, in the unlikely event of a blockage, access to the vacuum sewer 
is made through one or more of the Iseki valve connections. Therefore the fitting of 
cleanouts to the sewers in an Iseki system is not required. 
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2,3.9-Traps 

A trap is a particular configuration of the sewer pipework used in circumstances 
where the sewer pipe is acting purely as a conventional gravity pipe. An example of 

3sion this is when the vacuum sewer is laid in ground which already has a natural 

ng gradient. Traps should be designed into sewer profiles where no collection 
chambers or branch sewers connect into the sewer over a distance of 300m or 
more. Iseki design engineers should be contacted for design details of these traps. 
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2.3.10 Selection of Vacuum Sewer Pipe Sizes 

Note: For specification details of pipes see Chapter 3, Sub-Section 3.1.1.1 
Polyethylene pipe, Chapter 3, Sub Section 3.1.1.2 uPVC pipe 

To ensure optimum operation of a vacuum system, it is essential that the pipes are 

sized as indicated in the following sub-section. To select the correct vacuum sewer 
pipe diameter, the two following criteria must be taken into account: 

The maximum cumulative flow into each size of pipe used to make up the 
vacuum sewer, and 

The maximum length of each size of pipe used to makeup the vacuum sewer 

An Iseki interface valve is located in each collection chamber on the vacuum 
system. The connection pipe between this interface valve and the vacuum sewer is 

called a crossover, which is a 90mm outside diameter polyethylene pipe. Only one 
interface valve may be connected onto a pipe of this size and the crossover should 
be no more than 30 metres length before it is upsized to a main as described 
below. 

The smallest size sewer main used in the vacuum system is 110mm outside 
diameter PE pipe. This pipe runs, on a particular line, from the farthest interface 
valve towards the vacuum station and it picks up additional flows from each of the 

collection chambers it passes. The cumulative flow within the pipe must be 
calculated and once it reaches a flow of 2 litres per second, the pipe diameter must 
then be increased to 125mm for a flow of up to 5 litres per second. 

There is a second. criterion that must be taken into the calculation. If the length of 

110mm outside diameter PE. pipe within any sewer reaches 500m, then the pipe 
diameter must be increased to 125mm, regardless of the cumulative flow. 

The cumulative flow in the 125mm PE pipe must continue to be calculated. Once it 
reaches 5 litres per second, the sewer pipe diameter must then be increased to 

160mm external diameter PEE pipe. As with the smaller diameter, there is also a 

length limit on the amount of 125mm PE main on a single pipe, which is 800m. 
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maximum single, pipe run must not exceed 1500m. 

The next size pipe used is 200mm outside diameter PE. For these pipes the 
maximum cumulative is 15 litres per second, with a maximum single pipe run length 
of 1500m. . 

Should a pipe diameter greater than this be indicated Iseki design engineers should 
be consulted. 

Pipe Calculations 

PIPE DIAMETER MAX. CUMULATIVE FLOW MAX. PIPE LENGTH 
90mm diameter PE One interface valve 30m 
110mm diameter PE 2 litres per second 500m 
125mm diameter PE 5 litres per second 800m 
160mm diameter PE 10 litres per second 1500m 
200mm diameter PE __15 litres per second 1500m 

2.3.11 Vacuum Sewer Design 

Vacuum sewage collection systems acquire their energy for the transportation of 
sewage from differential air pressures, i.e. the difference between atmospheric air 
pressure and the vacuum pressure which exists within the sewer network. This 
available energy is finite, and it therefore follows that once that energy has been 
used, transportation of effluent within the system will cease. Clearly it is of 
fundamental importance for the system design that this limiting factor is understood 
and the limits adhered to. 

The Iseki vacuum system uses a high air to liquid ratio ; typically around 6:1. This 
ratio produces a foamed mixture of sewage and air with a low specific gravity. 

Experience has shown that frictional losses within the sewers may safely be ignored 
provided the guidelines on pipe sizing and vacuum pump selection are followed. 

The available energy within the system may be used to overcome static head 
changes within the sewer network. The vacuum pressure generally maintained by the vacuum pumps is around -0.70 bar. The interface valves typically require a 
minimum vacuum pressure of about -0.35 bar to operate correctly. 

When designing a vacuum system it is important to ensure that the static head from any one point on the vacuum sewer network to the vacuum station does not exceed 4.5 metres however, it may be possible to generate more lift than this. Iseki design 
engineers should be consulted in situations where additional lift is required. 
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2.3.11.1 Sewer-Profile.. 

The following sub-section deals with the method of designing the sewer profile and 
determining the summation of static lift. 

In general, a gradient. of 1:500 (or 0.2%) or greater must be maintained within the 
sewer. Lifts are built into the sewer profile to act both as two-phase flow reforming 
pockets and to bring the sewer back up to a minimum depth of cover, thus avoiding 
the need for deep excavations. In general, each lift will be 300mm from invert to 
invert. See Figure 7. 

For the purposes of calculating the cumulative static head within a sewer, each 
300mm lift is counted as only 150mm as the high generated velocities within the 
sewer will help to carry the slug of sewage through the lift. With a 300mm lift and a 
1:500 gradient, in perfectly flat ground a lift would be required every 150 metres. 

With the total static head 'available within a vacuum system being 4.5 metres, the 
theoretical maximum sewer length can therefore be calculated as 

4.5 x 150 = 4500m 
0.15 

In practice however, the maximum practical length is likely to be 3,500 metres as a 
sewer profile is likely to comprise some flat ground, some downslopes and some 
uphill sections. Figure 8 shows typical longitudinal sections of vacuum sewers with 
each of these profiles. 

In general, lifts should not be closer than 6 metres from one another and lifts larger 
than 300mm should be avoided where possible. If a lift of' more than 300mm is 
required, then the contribution toward the total static head within that sewer will be 
the actual lift measurement. It is always preferable to use several smaller lifts than 
to install a single large lift. 

Note: If lifts in excess of 300mm are required, assistance and advice should be 
sought from Iseki design engineers. 

2.4 
DESIGN OF THE VACUUM STATION EQUIPMENT 

2.4.1 General 

Vacuum stations can be sized to suit most flows. Vacuum station capacity is not the 
controlling factor in the design of a vacuum sewage collection system. The total 
static head loss in _any single sewer controls the limits of a service area. 
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ue to =static head limitations, more than one vacuum station may be required to 
serve the catchment area. Where multiple stations are required, the size of 
collection vessels and pumps will be standardized as far as is practicable. 

Vacuum stations should where possible be designed to: 

Give equal flows within the sewers 

Equalize lift losses within each sewer 

Keep sewer lengths to a minimum 

2.4.2 Vacuum Station Main Components 

The main components of the station are: 

Vacuum Sewage Collection Vessel 

This vessel is usually made of steel or fibreglass. 

Connections are provided on the vessel for the following: sewage 
discharge pumps, vacuum pump pipework, vacuum switches, level 
probes, pump equalizing lines, manhole access and the incoming 
vacuum sewers. The latter have a 90 degree bend inside the tank, which 
we recommend be turned through a 45 degree angle to the horizontal 
and pointed away from the sewage pump suction connections. 

Vacuum Reservoir Vessel 

This additional vessel is required only where sliding vane vacuum pumps 
are selected. If used, it will require connections for vacuum pump 
pipework and a drain pipe. See Figure 10. 

A typical volume for such a vessel would be 1000 litres, which may be 
deducted from the calculated total volume as calculated in the vessel 
volume formula in Sub-section 2.4.3.1 Design of Vacuum Sewage 
Collection Vessel. 

Vacuum Pumps 

These are liquid ring or alternatively sliding vane. 

Sewage Pumps 

Non-clog sewage pumps that will pass spheres of around 75mm are 
normally used. 

Page 2-10 Jan 2000 Issue 5 

Raubers Road Nudgee SPS SP276 Vacuum Sewer System OM Manual

Q-Pulse Id TMS636 Active 29/01/2014 Page 125 of 404



 ISEKI UTILITY SERVICES LTD 
DESIGN MANUAL 

CONTROLL 

PY required Non-return Valves 
CO 

of 
The non-return valves fitted to the sewage pumps are cast iron with 
stainless steel shafts and shall be complete with an external lever and 
weight. The tongue is fitted with a soft elastomer seat. 

Vacuum Pump Check Valves 

Vacuum pump check valves are cast iron or plastic ball type valves with 
elastomer seats fitted within the vacuum pipework between the collection 
vessel and the vacuum pumps. 

Vacuum Sewer Isolation Valves 

Isolation valves are generally mounted directly onto the collection vessel 
and have resilient vacuum tight seats. The valves themselves are capable 
of fast opening and closing with glands specified for vacuum service. 

Equalizing Lines 

The sewage pumps in a vacuum system have a vacuum pressure 
,yage constantly applied to the inlet of the pump. The pumps are designed for 

level positive and not negative pressure in their casings. Thus, when the 
pumps are on standby, there is a risk of air leaking into the pumps 

tank, whi causing a loss of prime. The purpose of the equalizing line is to balance 
horizontal the air pressure between the inlet and outlet of the pump. 
ns. 

Note: The requirement for these equalizing lines can be removed through correct 
selection of the sewage pump model. 

puma Vacuum Chart Recorder 
pump 

-;h may be 
-he vessel 
ewage 

75mm are 

We recommend that a twenty-eight day circular vacuum chart recorder 
be connected to the collection vessel. This chart indicates the number of 
starts and stops of the vacuum pumps as well as showing when the peak 
and low flow periods occur and it is a valuable diagnostic tool. 

lseki also offers an optional digital self-recording device. Further data 
recording equipment is available to monitor all aspects of the station 
performance. Please contact lseki for information about this equipment. 

A typical vacuum station layout is shown in Figure 9. This shows the sewage 
collection vessel, sewage pumps, vacuum pumps, electrical control panel and valve 
monitoring equipment . It would be constructed on site from a package of 
equipment designed by lseki for installation within an appropriate building. 
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With small installations it is possible for the mechanical package of equipment to be 
assembled on a skid unit. See Figure 11. The unit is then shipped to site, lowered 
into a previously constructed basement and then the building is completed. This 

site labour costs and speeds up installation work. 

2.4.3 Design of Components 

The following sub-sections detail design of the components within the vacuum 
station. 

2.4.3.1 Design of Vacuum Sewage Collection Vessel 

The sewage collection vessel performs two functions: 

1) As a wet well, as in a conventional pumping station, it is a storage 
facility which holds the sewage until discharged by the sewage pumps. 

2) As a reservoir of vacuum pressure, it helps to minimize the number of 
starts per hour of the vacuum pumps. 

For vacuum systems with a dry weather flow less than 5 litres per second, the 
following formula may be used to calculate the operating volume, Vo of the 
collection vessel: 

Vo = 15 x 60 x DWF 
1000 

Where DWF is dry weather flow in litres per second. This formula gives a 
volume in cubic metres equal to 15 minutes of dry weather flow. 

The design volume of the collection vessel will generally be 3 times the 
operating volume: 

Vt = 3 x Vo 

For example, consider a system with a dry weather flow of 3 litres per second: 

Vo = 15 x 60 x 3 = 2.7 m3 
1000 

Vt = 3 x 2.7 

Vt = 8.1 m3 
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following formula is used to calculate Vt: 

Vt = 2 x Vo 

For vacuum systems with a dry weather flow greater than 151/s, the collection 
vessel volume remains constant at 27m3. 

Note: Please contact lseki for guidance on this aspect of vessel design. 

2.4.3.2 Design of Vacuum Reservoir Vessel 

This additional vessel is used primarily as protection against moisture entering 
the vacuum pumps. This is vital where sliding vane pumps are used because 
this type of pump is easily damaged by such an event. If liquid ring vacuum 
pumps are used, this additional vessel is not required. 

2.4.3.3 Design of Vacuum Pumps 

Iseki recommends the use of both liquid ring and sliding vane vacuum pumps 
in most situations. 

The only exception is when the relative humidity levels are high or ambient air 
temperatures are more than 30°C. In such situations the service water for a 

liquid ring pump becomes too hot and the efficiency of the pump reduces and 
therefore sliding vane vacuum pumps are preferred. 

The selection of the appropriate size of vacuum pump is determined by the 
following three factors: 

1) The peak flow of the sewage to be collected 

2) The length of the longest single sewer within the sewer network 

3) The total volume of the sewer pipework within the network 

The calculation to determine the vacuum pump capacity is as follows: 

Qv = 3.6 x Qp x R x t.5 

Where Qv is in cubic metes per hour and Qp is in litres per second and R is 

the air to liquid ratio. 
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For a sewer length less than 1500m R=6.0 
For a sewer length between 1500m and 2000m R=6.5 
For a sewer length between 2000m and 3000m R=7.0 
For a sewer length between 3000m and 3600m R=7.5 

Note: For sewers over this length, please refer to Iseki design engineers for 
assistance. 

Example: 

A system with a peak flow of 10 litres per second and with a longest sewer 
length of 1750m 

Qv = 3.6 x 10 x 6.5 x 1.5 = 351 m3/hr. 

A vacuum pump with at least the above nominal air displacement should be 
selected. 

Another consideration to be taken into account when selecting the duty of the 
vacuum pumps is the pump downtime. This is the time that it would take for the 
whole vacuum sewer network, when at normal atmospheric pressure, to be 
brought up to the design operating pressure (typically around -0.7 bar) when all 
vacuum pumps are running. 

The formula used to arrive at the pump downtime, T is as follows: 

T = (Sv x 0.7) x 60 
Qvp actual 

Where'Sv is the total volume of the sewer pipework on the system in cubic 
metres, Qvp actual, is the actual nominal air displacement of the selected 
vacuum pumps in cubic metres per hour. This formula calculates T in minutes. 

Note: This calculation should be made assuming that all vacuum pumps are 
running. 

For most systems, the pump downtime should not be less than 2 minutes and 
not greater than 5 minutes. 

In order to satisfy this time criteria, the required vacuum pump design duty may 
need to be greater than the calculated Qv value, in which case the pump with 
the greater duty is specified. 

Important Note: If the above calculations result in a vacuum pump with a duly 
greater than 630m3/hr or less than 120m3/hr lseki design 
engineers should be consulted. 
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Two sewage discharge pumps are recommended for use in an Iseki vacuum 
station. Each pump should be sized to discharge sewage at a rate at least 
equal to the calculated design peak flow for the vacuum system. Checks should 
be made to ascertain whether local laws, regulations or custom require 
additional safety factors. 

Pumps and motors are selected using similar calculation and sizing procedures 
employed for pumps housed within a conventional gravity pump station. In 
addition, account must be taken of the vacuum pressure head against which the 
sewage pumps must draw the sewage from the collection vessel. This 
additional head will amount to approximately 7 metres on the suction side of the 
pump. 

A typical pump and piping arrangement for a vacuum system is illustrated in 
Figure 9. Equalizing lines are required for certain sewage discharge pumps and 
these are typically 25mm diameter clear tubes. Their main purpose is to 
equalize the pressure on either side of the pump impeller thereby reducing the 
load which the motor has to overcome to start the pump. 

The use of horizontal screw impeller pumps rather than the conventional vertical 
pumps with open impellers may cancel the need for the equalizing lines. 

Note: Great care must be taken in the selection of pumps. We strongly 
recommend that close liaison between system designer and pump 
manufacturer be established to determine the correct pump model. 

2.5 
PLC CONTROL PHILOSOPHY 

2.5.1 General 

The collection station mechanical and electrical equipment are controlled by the 
PLC unit within the electrical control panel. 

2.5.2 Sewage Discharge Pumps 

The discharge pumps operate on a duty/standby basis. The duty is selected/rotated 
automatically within the PLC logic. 

When the sewage level within the collection vessel reaches the duty level, the 
selected duty pump will start and continue to run until the stop level is reached. 

If the standby level is reached,.ihe duty pump will stop and the standby pump will 
start and continue to run until the stop level is reached. If the standby pump fails, 
the PLC will reinstate the duty pump run signal. 
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On resumption of the power supply after a power failure, the discharge pump being 
lied to run will be delayed starting for thirty seconds. 

high level is reached within the collection vessel, Recovery System No. 1 will 
be brought into operation. See Chapter 4 Operation, Sub-section 4.2.5 Recovery 
System No. 1. 

2.5.3 Vacuum Pumps 

The vacuum pumps operate on a duty/assist basis. The duty is selected/rotated 
automatically within the PLC logic. 

On initial start up of the system, both vacuum pumps will be brought into operation 
with the minimum recommended delay between the starting of each pump. On 
reaching the design operating vacuum pressure, both pumps will stop. As the 
vacuum pressure reduces, the pumps will be brought into operation via the 
appropriate vacuum pressure switch. 

When both vacuum pumps are called to run, Recovery System No. 2 will be brought 
into operation. See Chapter 4 Operation, Sub-section 4.2.2 Recovery System No. 2. 

When a high vacuum pressure is detected, both vacuum pumps will be locked out 
of operation until manually reset via the fault reset button on the control section door 
of the electrical control panel. 

Recovery System No. 4 can also be initiated via specific vacuum pump operations. 
See Chapter 4 Operation, Sub-section 4.2.3 Recovery System No. 4. 

2.6 
INSTALLATION TECHNIQUES AND PROCEDURES 

2.6.1 General 

Like conventional sewerage systems, a vacuum system must be installed in 
accordance with the engineer's design. A common misconception by construction 
personnel is that the invert lift sewer profile and 'over the top' connections into the 
main sewers are unimportant since the sewage is transported by vacuum pressure. 

Prior to construction it is advisable to hold a meeting with all site staff to explain the 
method of system operation and construction details. The importance of the correct 
invert lift profile and connection methods should be stressed. Electro-fusion welded 
joints, if used, should only be made by qualified operators. 

Correct bedding and backfilling of the sewer pipes is important to prevent damage 
from traffic loads and to maintain pipe alignment. 
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struction 2.6.3 Gravity Lateral Pipes & Sump Venting 
-.to the 
pressure Collection chambers and their integral wet sumps are fitted with an intermediate 

landing platform (see Figure 1), which prevents air being drawn into the sump when 

)lain the the Iseki valve operates.. 
ie corre 

welde, Venting of the sumps is usually through the gravity lateral pipes and the house 

plumbing vents. These 100mm diameter vents should be positioned downstream 

of all house connections to eliminate any risk of plumbing traps being sucked dry 

when the-vacuum interface valve operates. 
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Vacuum system designs are flexible. It is generally possible to re-route sewe 

around, over, or under unforeseen obstacles that maybe found during the 

installation phase. However, such design changes should not be made without 

consultation with Iseki design engineers. 

Before the final 500mm of backfill is placed, it is advisable to lay a plastic coated 

metal tracer/waming tape known as marker tape. This will allow the route of the 

sewer to be traced at a later date using a suitable location device. The tape will also 

act as a warning if excavation is carried out at a later date without the route of the 

sewer being established. 

2.6.2 Collection Chamber Installation 

A typical concrete Iseki collection chamber is shown in Figure 1. Other types of 

valve chambers maybe used to suit local practices and codes. 

A selection of collection chamber designs is described in Chapter 3 Specifications, 

Sub-section 3.1.6 Collection Chamber to Sub-section 3.1.6.6 Dual In-situ Concrete 

Chambers. 

The wet sump in the bottom of the collection chamber must be designed to initiate 

vacuum interface valve operation when 40 litres of sewage have accumulated. To 

achieve valve initiation, the open end of the 50mm sensor pipe must be 175mm 

below the 40 litre capacity sewage line. 

Design engineers should ensure the completed chamber will have sufficient weight 

to prevent floatation and strength parameters to prevent implosion of the empty unit 

in ground with a high water table. 

Final valve timing will be set when all vacuum interface valves have been installed 

and the sewage is flowing. 

The completed collection chamber should be sealed to prevent any groundwater 
infiltration. 

lamage 

) Issue 5 

Venting of sumps by this method reduces the risk of blockages in the gravity lateral 

pipes. The rush of air through the pipes each time the Iseki valve opens scours any 

debris from within these pipes into the sump. 
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floula a oiockage occur in a gravity pipe when the valve is open, there is a risk of 

thin wall gravity pipes collapsing. To avoid this situation, system designers should 
specify pressure pipe for all new gravity connections connected to the collection 
chamber wet sump. 

Where existing house plumbing vents prove inadequate in size, a new vent 
connected in the gravity lateral pipe to the chamber wet sump will be required. 

In climates where freezing temperatures are experienced, this auxiliary vent should 
be placed as far away from the sump as is practical. In any event, it should not be 
closer than 6 metres to the sump. This will warm the cold air as it moves through 
the gravity pipe and prevent freezing of the Iseki valve. 

In some instances the new vent will be placed outside the house served by the 
gravity pipes with the new 100mm vent terminating 1-1.5 metres above ground 
level. 

When a vacuum sewage collection system is installed, Iseki recommends that new 
gravity lateral pipes be laid from the home to the sump. All existing gravity pipes 
should be abandoned. Existing septic tanks should be filled in and must not be 
used as sumps for the Iseki valve installation without prior approval from Iseki. 

It is important that new gravity pipe connections to the collection chamber be 
thoroughly cleaned to ensure they are free from all debris, before the Installation of 
the Iseki interface valve. 

2.6.4 Elimination of Infiltration to the Gravity Lateral Pipes 

Vacuum sewers are designed to eliminate infiltration. This reduces collection and 
treatment costs. Therefore it is important that all forms of infiltration to the gravity 
pipes connected to the sump also be eliminated. 

The importance of correct materials, joint selection, installation and removal of 
debris from house gravity connections cannot be too highly stressed. 

2.6.5 Vacuum Station 

Vacuum stations are either assembled at the final location from a package of 
equipment or delivered to site as a skid mounted unit. In both instances, the 
building should be prepared in advance by the civil engineering contractor. 

Skid mounted vacuum stations have all their pumps and controls mounted with the 
sewage collection vessel on a skid. The unit is pre-piped, wired, and tested prior to 
leaving the factory. The unit ig:delivered to site, moved onto prepared foundations, 
connected up, and re-tested. 
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Larger vacuum stations are assembled on site from an equipment package." 
Installation of this equipment follows the same practice as for a lift or pumping 
station. 

2.7 
TESTING PROCEDURES 

2.7.1 Testing of Vacuum Sewers 

Vacuum sewers should be tested as described below: 

1) On a daily basis; and 

2) When all vacuum sewers and the vacuum station are complete 

2.7.2 Daily Testing (Duration of test, 1 hour) 

A vacuum test should be performed on all installed sewers on a daily basis. This 
should be an accumulative test performed as described below. 

Note: Tests should only be performed after the integrity of the installed sewers 
has met the requirements laid out in the manufacturers specifications. 

All open ends of the sewers should be capped and a vacuum pressure of -0.8 bar 
applied. The pressure in the pipe should be allowed to stabilize for 10 to 15 
minutes, after which time the vacuum pressure should be monitored and not drop 
more than 1% per hour for each hour of the test. 

Daily testing should be carried out prior to the trenches being backfilled. If a leak is 
detected, it may be located by pressurizing the pipe with low pressure air and 
checking each joint with a commercial leak detector. After any the leaks have been 
repaired, the pipe should be re-tested. 

2.7.3 Final System Test (Duration of test 4 hours) 

The final test should be carried out prior to the fitting of any Iseki vacuum interface 
valves. For the purpose of this test the complete system is defined as running from 
the end caps on the 90mm diameter crossover pipes inside the collection chambers 
through all the vacuum sewers to the collection vessel. The vacuum pressure of 
-0.8 bar is applied using the station vacuum pumps. 

A vacuum gauge should be used to record the system vacuum pressure. This 
pressure should be allowed to stabilize before the test commences. The system 
vacuum pressure should not drop more than 1% per hour for each hour of the test. 

Jan 2000 Issue 5 Page 2-19 

Raubers Road Nudgee SPS SP276 Vacuum Sewer System OM Manual

Q-Pulse Id TMS636 Active 29/01/2014 Page 134 of 404



 ISEKI UTILITY SERVICES LTD 
DESIGN MANUAL 

During the test, the ambient air temperature and barometric pressures may vary. 

This could affect the results and therefore should be noted at the start and end of 
each test. 
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2.8 
DETAIL DESIGN OF PARTICULAR ELEMENTS 

2.8.1 Crossovers 

A crossover is the sewer pipe connecting the vacuum interface valve in the 
collection chamber to the main vacuum sewer. It is constructed from 90mm 
outside diameter PE pipe and fittings. Often it is not possible to complete the 
detailed design of each and every crossover since the precise location of the 
collection chambers may be subject to on site verification and change during 
construction. 

Therefore, it is important to define certain rules that will enable the on site 
engineering staff to install the crossovers correctly without the necessity of referring 
back to the system designer on every occasion. These rules are as follows: 

Rule 1 

Rule 2 

Rule 3 

The junction of a crossover with a main sewer should be formed using a 
45° 'Y' branch fitting. Wherever possible this branch should be vertically 
aligned so that the crossover connection enters the main from above. In 
no circumstances should the 'Y' branch be canted at an angle of more 
than 45° from the vertical. See Figure 12. 

There should be a minimum fall of 50mm using a gradient no less than 
0.2% from the interface valve to the 'Y' branch connection. 
See Figure 13.1. 

If a single invert lift is required in the crossover, it should be no closer than 
1 metre from the interface valve. There should be a minimum fall of 
50mm between the interface valve and the bottom of the invert lift. 
See Figure 13.2. 

Rule 4 If several invert lifts are required to bring the crossover up to and into the 
main sewer, the lifts should be spaced no closer than 3 metres apart with 
a minimum fall of 50mm between the top of one lift and the bottom of the 
next lift. See Figure 13.3. 

NOTE: This spacing of lifts may necessitate running the crossover parallel 
to the main for some distance. 
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Rule 5 

Rule 6 

If a crossover connection is required close to a main sewer invert lift, this 
junction should not be made within 3 metres from the top of the lift or 
within 6 metres from the bottom of the lift. 

Any crossover greater than 20 metres in length should be treated as a 
branch sewer and designed by the system design engineer rather than on 
site. 

2.8.2 Junctions 

A branch sewer (i.e. a pipe other than a crossover connected to a main sewer), 
must be joined into the main sewer (i.e. the sewer with the greater flow) using a 
vertically installed 'Y' branch. 

Junctions should be avoided within 3 metres of the top of a lift and within 6 metres 
of the bottom of a lift installed within a main vacuum sewer. 

2.8.3 Breathers 

The breather pipe is a critical component part of the vacuum sewage collection 
system. It is the breather that provides air to the interface valve to enable its correct 
operation. See Figure 14. 

The breather pipe is generally formed from 18mm outside diameter ABS pipe. It is 

essential that there is a gradient from the bottom of the vertical section of the 
breather pipe back toward the interface valve in its collection chamber. 

The following rules should also be applied to the installation of these breathers: 

Rule 1 For a breather pipe of up to 6 metres in length, use an 20mm internal 
diameter ABS pipe. For a longer breather pipe, use an 20mm pipe for the 
first 6 metres from the interface valve, then increase the size to 25mm 
internal diameter ABS pipe for the next 6 metres. 

Rule 2 For a breather pipe of up to 6 metres in length, install the breather pipe 
with a 300mm fall measured from the base of the vertical section to the 
interface valve chamber. 

Rule 3 Under no circumstances should a breather pipe be laid with a back fall or 
a flat section. This is of critical importance because.an incorrect profile 
may lead to the pipe becoming blocked with condensate water causing 
the interface valve to become inoperative due to lack of air through the 
breather. 

Rule 4 The minimum height of a breather pipe from the finished ground level is 
600mm and the maximum length of a breather is 18 metres. 
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If breather pipes longer than this are required Iseki design engineers should be 
consulted. 
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2.9 
SYSTEM EXAMPLES 

2.9.1 General 

Iseki Utility Services Ltd. is continually searching for ways to improve THE VACUUM 
WAY""', the vacuum sewage collection system with an ever growing world-wide 
reputation. 

Applications of the Iseki system are available upon request from Iseki's world-wide 
representatives. This sub-section has a selection of brief descriptions of some of 
the Iseki system applications and why THE VACUUM WAY"'" was the most suitable 
solution. 

2.9.2 First Time Sewerage of Rural Communities 

Both of these projects involve rural communities with properties, often spread out 
along one or two main roads in typical ribbon development style. In these 
applications the land was flat and with high water table and unstable soil. The main 
reason for using a vacuum system for these developments was the reduction in 

construction and operating costs over a conventional system. 

Wrangle Village UK 

Wrangle illustrates the traditional use of a vacuum sewage collection 
system in an area with flat topography, a high water table, and 
widespread housing. In this installation a cost saving of 40% was 
achieved when compared to traditional sewerage technology. 

The very difficult ground conditions, the long ribbon development, and the 
flat topography meant the council drainage engineers were faced with a 
difficult sewerage project. 

The most efficient and cost effective gravity pumped sewerage system 
required several pumping stations and deep sewers. 

The potential of THE VACUUM WAYTm was assessed and found to be the 
most suitable. Using THE VACUUM WAY"" meant that the village could 
be served by only a single vacuum station and shallow sewers, giving an 
overall cost saving of some 40%. Installation of the vacuum system was 
carried out efficiently and quickly, with narrow trenches excavated using a 

trenching machine. 

Page 2-22 Jan 2000 Issue 5 J 

Raubers Road Nudgee SPS SP276 Vacuum Sewer System OM Manual

Q-Pulse Id TMS636 Active 29/01/2014 Page 137 of 404



ISEKI UTILITY SERVICES LTD 
DESIGN MANUAL 

be 

N.CUUM 
vide 

dr;wide 
e of 

suitable: 

d,out 

le main 
n 

on 

and the 
with a 

tern 

be the 
ould 
ing an 
was 

using a 

sue 5 

CONTROLLED 
COPY 6-7 

The existing'aouncil estates were serviced by the installation of ua 
interface valve chambers which intercepted the gravity pipes running from 
the estates towards the redundant sewage treatment works, which was to 
be demolished. 

Rosedale Village UK 

Each property was originally served only by septic tanks. The local council 
decided to install a new sewerage system and treatment plant. A 
conventional system proved unsuitable, difficult and costly for several 
reasons - a requirement for deep river crossings, sprawling housing 
developments and the remote location of the treatment plant. 

Rosedale village also required an environmentally friendly and non- 
intrusive system, including the collection station building. Consequently, 
an architecturally sympathetic design was selected such that the buildings 
blended with the local architecture. 

2.9.3 Industrial Developments 

This is a large industrial development where all services had to be in place to allow 
the developer to sell plots. Consequently, the vacuum sewers and the vacuum 
station were installed before the plots were offered for sale. Once a plot was sold 
and industrial construction commenced, a connection fee was charged and the 
vacuum Iseki interface valve and collection chamber were then installed. 

THE VACUUM WAYTM' proved the ideal solution. Pipes were installed at shallow 
depths, largely above the sea water table, and the inherent flexibility of the system in 
terms of future development was greatly appreciated by the client. 

This method of installation considerably reduced the developer's initial cash outflows 
and, combined with the construction cost savings on often marginal land, made 
THE VACUUM WAYTm a sound solution to the problem of sewering the new 
developments. 

Although it was not done for this Abu Dhabi location, note that it is possible to lay 
both the water mains and vacuum sewer in the same trench, which results in 
reduced cash outflows for the developer. 

Jan 2000 Issue 5 Page 2-23 

Raubers Road Nudgee SPS SP276 Vacuum Sewer System OM Manual

Q-Pulse Id TMS636 Active 29/01/2014 Page 138 of 404



mom. 

CONTROLLED 

ISEKI UTILITY SERVICES LTD 
DESIGN MANUAL 

Ground Structure 

These projects involve sewering of above ground structures which would be difficult and costly to achieve with conventional systems. 

All England Lawn Tennis Club, UK - Rain Water Collection 

r 

r 

F This project illustrates Iseki's original design approach to problem solving 
and the adaptability of THE VACUUM WAYTm to different applications. The roof had the difficult geometry of the gutter being some feet below the 
crown of the roof, which was where the main drainage pipes had to run for aesthetic reasons. This meant that a powered system of some kind 
had to be used and Iseki were able to offer the most cost effective and 
efficient solution. 

THE VACUUM WAY' proved an ideal choice because it was the most 
cost effective and efficient solution. The interface valves were located 
high in the roof space, draining both the inner and the outer gutters via 
dual ring mains back to a single collection station. 

The Maracaibo Project 

This project involved the sewering of a village built on piles above a lake. 
All the houses were connected by wooden walkways one meter above the lake water level. The sanitation was left to nature and the effluent dumped directly into the lake below. 

Iseki offered a solution with its vacuum technology. 

The vacuum pipework was unobtrusively slung beneath the pedestrian 
walkways and as such was protected from local fishing boats without 
creating any access problems for the householders. 

The collection chambers were also slung beneath the walkways, where they were visually unobtrusive but accessible for maintenance purposes. 

This unique application in Latin America illustrates the flexibility of THE 
VACUUM WAYTm in terms of its ability to solve otherwise intractable 
problems of access. 

2.9.5 Stadium Drainage 

Zayed Sports Stadium, Abu Dhabi 

This project illustrates the adaptability of THE VACUUM WAYTm to solve unusual and difficult drainage problems. 
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The stadium was built in an area with saline ground water, the leve .0 -w 

risen since construction. The aggressive conditions had damaged the sewers 

below the stadium to such an extent that replacement was vital. The prospects of 

re-laying the sewer in such ground conditions and with such poor access was 

daunting. 

A suggested alternative to reline the damaged pipe was also very difficult primarily 

solving due to severe access problems. 
ns. Thi 
the THE.VACUUM WAY"" was able to intercept the incoming gravity flows above 

o run ground in collection sumps and, via a vacuum interface valve and ring main, collect 

kind the sewage in a steel vessel located in the vacuum station positioned beneath the 
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This project demonstrates the unique versatility and engineering flexibility of THE 

VACUUM WAY"''' to provide solutions in cases of difficult FLUID HANDLING 

PROBLEMS. 

Careful design ensured comprehensive operation of the system both under 

maximum design conditions of 70,000 spectators attending the Arab Gulf Football 

Tournament and normal day to day attendance with the very small flows generated 

by the employees at the complex. 
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CHAPTER 3 

SPECIFICATION 

3.1 
SPECIFICATIONS FOR FIELD EQUIPMENT 

3.1.1 Pipe for Vacuum Sewers 

The preferred material for vacuum sewers is polyethylene. An acceptable 
alternative is solvent jointed uPVC. Iseki does, however, strongly recommend that 
consideration be given to the use of polyethylene pipe and fittings. The principal 
advantage of this material is its great resilient strength, which means that ground 
movements, settlement etc. do not cause cracks or breaks in the sewers. Also, the 
use of electro-fusion couplers creates joints that have even greater strength than 
pipe itself, as opposed to the situation with other jointing techniques which create a 
joint somewhat weaker than the pipe. 

3.1.1.1 Polyethylene pipe 

The recommended material from which to construct vacuum sewers is PE 80 
SDR 17.6 rated polyethylene pipe, jointed using electro-fusion couplers. 

Pipe fittings should be PE 80 SDR 17.6 or SDR 11.0. 

This description has superseded the older Modified Density Polyethylene 
(MDPE) and High Density Polyethylene (HDPE) classifications. 

For normal highway loading the use of SDR 11.0 pipe is not necessary. 

However, in locations where the ambient air temperatures exceed 30°C, 
polyethylene pipe with an SDR of 11.0 or less is recommended. 

3.1.1.2 uPVC pipe 

The recommended 3" uPVC pipe is Schedule 40 with all solvent welded joints. 
All 4"and larger sizes should be SDR21 with gasketed joints for pipe solvent 
welds for fittings. 

Pipe fittings should be Schedule 40 DWV, ASTM D2665; solvent cement 
D2564. 

Any manufacturer must certify that the gasket joint has been tested in 
accordance with ASTM D3139, Section 6.1.2, and the assembled joint must 
be able to withstand a vacuum pressure of -0.8 bar for four hours with less 
than 1% per hour leakage while in the axially deflected position as in 6.1.1. 
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Nibte: If solvent jointed uPVC pipes are used, the manufacturer's specifications 

should be followed for both installation and testing of the pipes. 

In large bore pipework we strongly advise the use of polyethylene. 

3.1.2 Marker Tape 

To facilitate the tracing of a sewer and to act as a warning to a future excavator, the 

use of a traceable marker tape is recommended. This should be a 150mm wide 

polyethylene dual layer tape with a stainless steel tracer wire encapsulated between 

the two layers. 

The wire should be in sinusoidal wave form, which allows up to 25% stretch 

deformation of the tape without damage to the tracer wire. The tape should be 

printed with a descriptive warning of the pipework below. 

3.1.3- Pipe Fittings 

Pipe fittings selected should be appropriate to the pipe material specified. For 

polyethylene pipe, the use of PE 80, SDR 11.0 fittings is recommended (see Sub- 

section 3.1.1.1 Polythene pipe). Electro-fusion couplers are preferred to butt-welded 

joints. 

If uPVC pipe is specified, the fittings used should be drain waste and vent type. All 

joints should be solvent welded. 

3.1.4 Pipe for Gravity Sewers 

As mentioned in Chapter 2, Section 2.6.3 Gravity Lateral Pipes & Sump Venting, 

para. 4, it is a requirement that the gravity pipes leading to vacuum interface valve 

chambers be constructed from pressure pipe. This is due to the possibility of low 

pressure within the lateral connections which could cause the collapse of a pipe. 

Therefore the material used should be uPVC Schedule 40 (see Sub-section 3.1.1.2 

uPVC pipe) or, if preferred, vitrified clay. 

3.1.5 Isolation Valves 

Isolation valves enable each vacuum sewer to be individually isolated either as a 

whole using the station valves or in sections using the valves within the sewer 

network itself. 

The preferred valves are resilient seated gate. Resilient seated gate valves should 

be capable of withstanding a vacuum pressure of -0.8 bar and passing a hard solid 

sphere with a diameter equal to 100% of the nominal bore of the valve. The body, 

bonnet, gate and bridge should be fabricated from ductile or cast iron. The stem 

should be stainless steel, and the gate should be encapsulated with EPDM. 
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cations As an alternative, eccentric plug valves may be used. They should oe capdb6 of 
withstanding a vacuum pressure of -0.8 bar and passing a hard solid sphere with a 
diameter equal to 85% of the valve diameter. The body, bonnet and plug should be 
fabricated from ductile or cast iron. The closing face should be 90% nickel. 
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Valves of either type should be fitted with a cap on the spindle suitable for operation 
with an extended Tee key. Gate valves of all sizes should be direct operation, plug 
valves of over 100mm nominal bore and will require a geared actuator to overcome 
vacuum effects in opening the valve. 

3.1.6 Collection Chamber 

Many configurations and materials are successfully used worldwide for the interface 
valve collection chamber. For example, the two sections (the wet sump and the 
valve chamber) may be mounted vertically one on top of the other or the two 
sections may be separated by some distance. The sections may be made from 
pre-cast concrete units, fibreglass or from polypropylene. The diameter of the 
sections for standard chambers may be as small as 900mm or as large as 
1500mm. All these and other variants have been successfully employed in Iseki 
systems. 

Once the basic requirements of the components are understood, the most suitable 
variant for a particular project may be determined by the engineer. Certainly there 
are no rigid standards relating to material, shape or size that cannot be adapted to 
best suit each project. For example: 

If access to a site is restricted and very difficult then fibreglass units could 
be used, which are easy to handle manually. 

For an area with very bad ground conditions and restricted access for 
machinery, then side-by-side valve chambers and sumps may be used 
because of their suitability for hand installation. 

Industrial sites with very heavy wheel loading may suggest the use of pre- 
cast concrete units. Pre-cast concrete units require less skilled labour to 
install adequately when compared with fibreglass. Also the depth of pre- 
cast concrete sumps may be adjusted for lateral connections. 

Each project should be judged on its own merits and a decision made on the basis 
of cost, ease of installation, suitability for a particular application, and satisfaction of 
lseki's recommendations and minimum requirements. 

3.1.6.1 The Collection / Wet sump 

The collection or wet sump, which is typically the lower portion of a collection 
chamber, must prevent ingress of water from outside and prevent leaks of the 
collected sewage into the surrounding ground. 
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ump must also be sealed around penetrations through the chamber wall. 
It must be capable of withstanding the loads imposed upon it from ground and 
hydrostatic pressure and both static and dynamic traffic loads. 

The bottom of the sump must be shaped to ensure correct operation of the 
interface valve. Emptying the sump removes all solids, thereby rendering the 
sump self-cleansing. The sump material must be both strong as well as 
resistant to corrosive attacks from the collected effluent. 

3.1.6.2 The Valve Chamber 

The valve chamber houses the Iseki interface valve and is typically the upper 
portion of a collection chamber. It must prevent ingress and egress of water. 
The valve chamber must also be sealed around penetrations through the 
chamber wall . It must be capable of withstanding the loads imposed upon it 
from ground, hydrostatic pressure, and both static and dynamic traffic loads. 
The valve chamber must be large enough to house the interface valve itself 
and allow access for maintenance personnel. 

3.1.6.3 Pre-cast Concrete Units 

Typically the pre-cast concrete units should be 1050mm or 1200mm in 
diameter. 

The units themselves must be of sufficient weight to require no anti-floatation 
measures which is an advantage in an area with a high water table. 

Unit joints are made watertight by the use of hydrophilic rubber or similar 
approved sealant and grommets at the pipe penetrations. The units should be 
capable of withstanding compression and easily able to withstand all imposed 
loads. 

The collection sump requires a conical benching section and ideally a 400mm 
diameter bottom, which is the optimum size to produce a scouring action from 
the sewage as it enters the suction pipe. 

The benching should be designed to ensure that there is no hang up of solids, 
resulting in a clean and relatively odour free environment. The sump wall 
should be capable of being drilled to take lateral connections at any radial 
position required. 

Step irons should be provided in the valve chamber to enable safe and easy 
access. The floor slab of the valve chamber should have an access way to the 
collection sump section, complete with a loosely fitted cover. The use of 
correctly sealed joints between the units and a well fitted manhole cover will 
ensure no water ingress into.the chambers. 
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.2 
PECIFICATIONS FOR VACUUM STATION EQUIPMENT 

3.1.6.4 Fibreglass Units 

CONTROLLED 
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Fibreglass units have been widely used in the United States and are typically 
1 metre in diameter and lightweight and therefore easily handled. 

A concrete base may be required as an anti-floatation measure. 

The collection sump section should be shaped to form self-cleansing 
benching. The sump wall must be capable of being drilled to take lateral 
connections at any radial position and to be sealed using rubber grommets. 

The valve chamber must be sealed to prevent any ground water entering the 
unit. 

3.1.6.5 Alternative Fibreglass Units 

An alternative fibreglass unit of 1200mm diameter, with protection against 
harsh, corrosive saline ground water and high temperatures has been used in 
desert climates. 

3.1.6.6 Dual In-situ Concrete Chambers 

These may be suitable for use in very restricted areas where a variety of 
shapes and sizes of sumps are needed to fit among existing services and 
obstructions. 

These examples of collection chambers as listed above give an indication of 
the range of acceptable designs. Iseki will be pleased to advise on alternative 
proposals and to help with overcoming particular problems of access, space 
availability, materials etc. 

.2.1 Vacuum Station Pipework and Valves 

Generally, pipework within the vacuum station may be divided between the sewage 
discharge segment, which is formed from ductile iron, ABS or polyethylene pipe and 
fittings and the vacuum segment, which is formed from ABS or PVC. 

The discharge segment includes the pipework between: 

The collection vessel' and sewage pump inlets, and 

The sewage pump outlets and the pumping main 
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The latter should be extended to 1 metre beyond the vacuum station wall from 
where it can be changed to the selected pumping main material. Pipework and 
fittings should be jointed with standard flanges with plated bolt sets. EPDM rubber 
gaskets should be used between all flanges. 

All pipework should be adequately supported by bracketry or concrete stools. 

Isolation valves must be as described in Chapter 3, Section 3.1.5 Isolation Valves. 
Non-return valves must be resilient seated flap valves with external weighted lever to 
assist closure or ball type. 

Figure 9 shows typical piping arrangement for the discharge pipework. 

The plastic piping in the station includes the following: 

The pipework from the collection vessel to the vacuum pumps; 

The air exhaust from the vacuum pumps to atmosphere or biofilter; 

The plumbing arrangement around the vacuum pumps; and 

The auxiliary suction pipe used for emptying the drainage sump in the 

station building. 

The pipework should be either Schedule 80 uPVC or ABS. Ball stop valves and ball 
type check valves must be used in the vacuum pipework. All pipework should be 
adequately supported with appropriate bracketry. 

The auxiliary suction pipe is used to permit draining of the washdown sump within 
the station building. This sump is typically 400mm x 400mm x 300mm deep. It is 
not normally necessary to install an interface valve in the washdown sump. A 
manually operated valve is adequate, which should be a ball stop valve placed in a 
position to be easily accessible for operation. 

3.2.2 Vacuum Gauges and Chart Recorder 

Vacuum gauges are to be fitted to the collection vessel and each incoming vacuum 
sewer. These gauges should be 150mm in diameter and placed so that they can 
be read while operating the valves on the incoming vacuum sewers. 

The gauges are mounted adjacent to the isolation valves connected to the collection 
vessel. The gauges indicate the vacuum pressure within each sewer and enable 
pressures within the sewer network to be monitored. 
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3.2.3 Vacuum Pumps 
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Iseki recommends the use of both liquid ring and sliding vane vacuum pumps. 

3.2.3.1 Liquid Ring Type Vacuum Pump 

These pumps are capable of continuous operation and have an ultimate 

vacuum capability of -0.92 bar absolute. 

The liquid ring type vacuum pump or compressor needs only one moving part 

because the functions of mechanical pistons or vanes are performed by a 

rotating ring of liquid compressant. 

This principle of operation offers a pumping action without pulsation or 

vibration. The moderate rotational speeds required ensure a quiet operation 

with minimal maintenance . 

The pump should be constructed with a cast iron body and a spheroid graphite 

iron rotor. Pumps should be fitted with a single mechanical seal. 

3.2.3.2 Sliding Vane Vacuum Pump 

Sliding vane vacuum pumps produce vacuum pressures over considerable 

ranges. 

The compressor consists essentially of a rotor mounted eccentrically inside a 

cylinder. Loose vanes are arranged to slide in slots in the rotor. As the rotor 

revolves the vanes are flung by centrifugal force against the cylinders wall to 

form a series of cells of varying volume. On one side the increase in volume 

creates a vacuum while on the other side the reduction in volume produces 

compression of the entrained air. 

3.2.4.Sewage Collection Vessel 

The sewage collection vessel within the vacuum station should be manufactured 

from either welded steel or fibreglass. 

A steel vessel must be designed to the following criteria: 

.. Design pressure 
Working pressure 
Hydraulically tested to 

Full vacuum 
-0.8 bar 
1.5 bar G 

Design temperature 0°C to 50°C 
Corrosion allowance 1mm 
Minimum Protective Finish Grit blast inside and outside 

One coat primer inside and outside 
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NOTE: ocal codes for sewage containment may require additional internal 
protection. 

If a fibreglass vessel is selected, the performance specification should.be the same 
as for the steel vessel, but no grit blasting/painting is required. 

3.2.5 Sewage Discharge Pumps 

Two identical sewage discharge pumps are required. Each must be capable of 
discharging sewage at a rate equal or greater to the calculated design peak flow 
against the head conditions within the system. 

Recommended pumps are horizontally mounted, dry well, centrifugal screw 
models. After manufacture and testing, each pump should be primer undercoated 
and painted with a final coat of chlorinated rubber gloss paint or equivalent. 

Pumps should be fitted with either roller or ball bearings housed within a cast iron 
casing. These bearings must be designed to carry all axial and radial thrust loads 
across the pump operating range. 

The impeller is normally cast iron, non-clogging, statically and dynamically balanced 
and capable of passing a 75mm sphere at a minimum. The impeller should be 
attached to a high tensile steel drive shaft fitted with a renewable hardened steel 
sleeve. 

The pump should be fitted with back to back oil seals with a backing washer fitted 
both at the front and the back of the glands.The impeller housing should be 
manufactured from cast iron and incorporate a covered hand hole for clearing the 
pump. The pumps should have cast iron extensions to carry direct mounted motors 
on fabricated steel stools. 

The motor size should be selected by the pump supplier, taking into account all 
head conditions. Great care must be taken in pump selection to ensure suitability 
for the required duty of pumping against a vacuum pressure. The manufacturer 
should give a suitable warranty of performance. 

3.2.6 Electrical Control Panel 

The pumping equipment within the vacuum station is controlled by an electrical 
control panel. This is a custom made item and must comply with the local and 
national codes regarding construction and component standards. The operating 
philosophy of the station equipment, which will enable the panel supplier to design 
the wiring and PLC programming, is described in Chapter 4 Operation, Section 4.2 
Operating Philosophy of the Vacuum Station Equipment. 
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local This is an essential operational tool as it pin points valves which have failed to 
operati close properly and are therefore causing a loss of pressure within the vacuum 
to desi.' system. A loss of pressure is generally caused by a foreign object preventing the 
ection 4 plunger inside an interface valve from properly sealing the sewer pipe and it is at 

this stage that the monitoring system becomes invaluable in locating the 
troublesome valve. 
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For smaller sewerage systems of up to around 5 litres per second peak flow may, if 

required, be served by a skid mounted pre-fabricated vacuum station. 

For such an arrangement the collection vessel, vacuum pumps, sewage discharge 
pumps and control panel, together with all piping and wiring, are assembled and 
tested prior to being delivered to the site, where the skid is placed within a building 
erected on site. 

Once vacuum sewer, electrical, and any other service connections are made, the 
station can then be brought into operation. Figure 11 shows a typical package 
vacuum station. 

Please contact lseki for further details of package stations. 

3.4 
STANDBY POWER GENERATOR 

In some situations a standby generator may be recommended. This will be the 
case particularly in remote locations where power failures are a common, e.g 
where the power lines to the station are above ground and winter storms bring down 
supporting poles. The designer must assess, in conjunction with the operating 
authority, the necessity for the standby generator. 

3.5 
SALVE MONITORING SYSTEM 

The Iseki interface valve monitoring system detects the status of each interface 
valve on a vacuum system and indicates whether the valve is open or closed on 
a display panel located within the vacuum station. 
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I he rrIgtritz of operation is simple. A switch attached to the body of each 
interface valve detects whether the valve is open or closed and relays this 
information to the vacuum station via a signal cable installed alongside the 
vacuum sewer pipes. 

Within the vacuum station a Light Emitting Diode (LED) display then indicates the 
open and closed status of each valve, with an LED being illuminated when a 
valve is open. 

Examination of the display panel will indicate which interface valve has failed to 
close as each valve has a unique identity code. A visit to the collection chamber 
housing the valve will then allow the problem to be rectified. 

When pressure losses are occurring on the vacuum system, the speed at which 
problem valves can be identified is greatly increased using this system. This in 
turn significantly reduces the time required on site by maintenance crews and 
allows the vacuum system to be quickly returned to normal operation. 

The valve monitoring system comprises the following equipment, all of which are 
supplied by lseki: 

Page 3-10 

Magnetic reed switch/signal transmitter 

Fabrication Grade 316 stainless steel 
Water resistance Sealed to impermeability at 3m water depth 
Corrosion resistance Sewage environment resistant 

Valve Monitoring System Cabling 

Type 1.5mm2 single twisted pair 
Armoured Steel wire 
Screened Not necessary 

Valve Monitoring Display Panel 

Type Lockable cabinet with LED's representing 
all interface valves on vacuum system 
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CHAPTER 4 

OPERATION 

The vacuum sewage collection system comprises three main elements: 

Vacuum interface valves 
Vacuum sewers 
Vacuum station 

4.1.1 Vacuum Interface Valve 

The Iseki vacuum interface valve is installed within a chamber, in many cases 
combined with the collection sump. The sewage is discharged into the collection 
sump through the gravity connections. These lead from conventional sanitary 
equipment fitted within the properties, businesses, etc. 

As the level of sewage within the sump rises, air is trapped in the 2" sensor pipe 
(See Figure 1), thus causing an increase in air pressure. Eventually this pressure 
becomes great enough to operate a switch within the control mechanism, allowing 
the vacuum pressure on the downstream side of the valve to pull the air from the 
bonnet of the valve and lift the plunger from its seat. 

Air at atmospheric pressure within the chamber then rushes towards the negative 
pressure within the vacuum sewer carrying the sewage with it. As the sewage level 
drops within the sump, the air pressure within the sensor pipe subsides and the 
valve closing cycle starts. 

An adjustable volume of air is allowed to enter the vacuum sewer after the sewage 
and it is this air which transports the sewage along the sewers. The valve, now 
closed, has completed one full cycle and the process begins again. 

4.1.2 Vacuum Sewers 

The sewage is now within the second element of the system, namely, the vacuum 
sewers. 

Initially the sewage will move at a velocity of up to 6 metres per second, as a 
foaming mixture of sewage and air. The velocity gradually declines as the sewage 
moves along the sewer. 
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The air overtakes the sewage and carries on back towards the collection vessel 
within the vacuum station. The sewage eventually settles out in the low points of the' 
profile. The next time a valve opens, the air rushing through the sewer picks up the 
previous "slug° of sewage from the low points and transports it further towards the 
vacuum station. 

4.1.3 Vacuum Station 

Finally the sewage reaches the vacuum station, which is the third element of the 
lseki System. 

The equipment within the vacuum station is as follows: 

Collection vessel 
Vacuum pumps 
Discharge pumps 
Electrical control panel 
Valve monitoring equipment 

The vacuum pressure within the collection vessel and the vacuum sewers is 
maintained by the vacuum pumps which are controlled by pressure switches 
mounted on top of the collection vessel. 

The collection vessel also contains a number of level detection probes which when 
submerged in sewage cause the electrical control panel to operate the sewage 
pumps. Sewage is discharged through the pumping main until the level in the 
collection vessel drops to the stop level probe at which point the discharge pumps 
cease to operate. If the standby level probe is submerged, the electrical control 
panel will operate the standby sewage pump. 

If both sewage pumps fail, a high level probe will cause the panel to switch off both 
sewage pumps in the automatic mode and both vacuum pumps in the manual and 
automatic modes. At the same time an alarm will be transmitted to the duty 
operator. 

In some countries the regulations require the installation of a standby generator 
designed to automatically take over in the event of a mains electrical power failure. 
This generator should be sized at a minimum to start one vacuum pump and have 
both a second vacuum pump and one sewage pump running, plus all station lights 
and control circuits operating. 
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This section describes the operation of the station equipment. 

4.2.1 Vacuum pumps 

The vacuum pumps operate on a duty/assist basis. The duty is selected/rotated 

automatically within the PLC logic. 

On initial start up of the vacuum system, both vacuum pumps will be brought into 

operation. On reaching the assist vacuum pressure level, the assist pump will stop. 

The duty pump will continue to run until the duty vacuum level is reached. Upon 

reaching the duty vacuum pressure level the duty vacuum pump will also stop. 

Due to the interface valves within the collection chambers admitting air at 

atmospheric pressure into the sewer network, the vacuum pressure level within the 

network reduces. 

When the vacuum pressure drops to the pressure at which the duty vacuum 
pressure switch is set, the duty vacuum pump will start. 

When the duty vacuum pump achieves the duty vacuum pressure level, the duty 

rich when vacuum pump will stop. This process is repeated during normal operation of the 

:wage I system. 
in the 
e pumps: If the duty vacuum pump fails to run when called for, the assist vacuum pump will 

control be brought into operation and a 'vacuum pump failed' signal will be made available 

at the telemetry rail within the electrical control panel. 

h off bott The vacuum pressure range between the level at which the duty vacuum pump 
ianual an. starts and stops is known as the duty vacuum range. 
uty 

If the duty vacuum pump does not produce sufficient vacuum pressure to satisfy the 

demand from the system and the vacuum pressure level drops to that at which the 

orator assist vacuum pressure switch is set, the assist vacuum pump will be brought into 

er failure. operation. 
and have 
tion light If the vacuum pressure level reaches that at which the high level vacuum switch is 

set, both vacuum pumps will be locked out of operation and a high vacuum level 

alarm will be made available at the telemetry rail within the control panel. 

issue 5 

To bring the vacuum pumps back to automatic operation, the manual reset button 

on the control section door of the electrical control panel must be pressed. 
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If the vacuum pressure level within the system goes as low as that at which the low 
vacuum pressure switch is set, a low vacuum alarm will be made available at the 
telemetry rail within the electrical control panel. 

The duty vacuum pump is rotated automatically by the PLC after every run period or 

every 24 hours. 

Recovery system No.s 2 and 4 are programs within the control panel PLC logic 
designed to overcome vacuum pressure losses within the vacuum system and their 
operations are described below. 

4.2.2 Recovery System No. 2 

This system comes into operation when both vacuum pumps are called to run. Its 

function is to attempt to recover normal operation following a valve failing in an open 
position. 

Full details of this auto recovery system may be obtained by contacting Iseki in the 
UK or its local agent. 

4.2.3 Recovery System No. 4 

This system comes into operation when one vacuum pump runs continuously. Its 
function is to attempt to recover normal operation following a valve failing in an open 
position. 

Full details of this auto recovery system may be obtained by contacting Iseki in the 
UK or its local agent. 

4.2.4 Sewage Discharge Pumps 

The sewage discharge pumps operate on a duty/standby basis. The duty pump is 

selected within the PLC logic. 

The discharge pumps are controlled by the PLC unit within the electrical control 
panel which receives its signals from level probes within the collection vessel. 

When the sewage level within the collection vessel reaches the duty level, the 
selected duty pump will start and will continue to run until the stop level is reached. 

If the standby level probe is reached, the duty pump will stop and the standby pump 
will start and continue to run until the stop level probe is reached. If the standby 
pump fails, the PLC will reinstate the duty pump run signal. 

On resumption of the supply after a mains electrical power failure, the selected 
discharge pump will be delayed from starting for thirty seconds. 
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If the high level probe is reached within the collection vessel, Recovery System No. 1 

will be brought into operation. 

To eliminate false readings, the high level must be maintained for 5 seconds before 
Recovery System No. 1 is brought into operation. This system will attempt to clear a 

high level of sewage within the vessel prior to issuing an alarm call to the telemetry 
system. 

Full details of this system may be obtained by contacting Iseki in the UK or its local 
agent. 

4.2.6 Level Probes 

This sub-section describes the operation of each of the level probes. 

4.2.6.1 Common Earth Level Probe 

This probe is the earth return and is common to all other level probes. 

4.2.6.2 Common Stop Level Probe 

This probe is set at 200 to 300mm from the bottom of the collection vessel and 
restricts the operation of the pumps when it is fully exposed (oUt of the liquid). 

4.2.6.3 Duty Level Probe 

The duty level probe is normally set at approximately 1/3 of the vessel diameter 
up from the bottom of the vessel. 

4.2.6.4 Standby Level Probe 

The standby level probe is normally set at about half way up the diameter of the 
collection vessel. If the duty discharge pump fails for some reason and the 
level in the collection vessel reaches this probe before the duty is rotated, the 
standby discharge pump will be brought into operation. 

4.2.6.5 High Level Probe 

This probe is normally set-at 3/4 of the vessel diameter up from the bottom of 
the collection vessel. Its function is to prevent the sewage level within the 
collection vessel reaching the pipework connection to the vacuum pumps on 
the top of the collection vessel. 

If this level is reached and detected by the PLC, the operation of the vacuum 
pumps will be inhibited until the discharge pumps evacuate the sewage from 
the collection vessel, which will expose the common stop level probe. 
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Wan the stop probe exposed, the vacuum pumps become available and will 
operate on automatic. 

The high level probe is linked to a timer which is located on the front of the 
control section door of the electrical control panel. Its function is to eliminate 
any false signals that may be received by the PLC due to wave action within 
the collection vessel. The high level probe has to be submerged for 5 seconds 
before the vacuum pumps operation is inhibited. 

4.3 
STATION TELEMETRY 

This section describes the station telemetry. It is recommended that the electrical 
control panel include a telemetry section with volt-free contacts for each 
condition/alarm of the station equipment. 

4.3.1 List of Telemetry Signals 

The following is a list of signals made available at the telemetry rail : 

DESCRIPTION INPUT/OUTPUT 
Site power OK/Failed 
Vacuum pump 1 power Isolated/OK 
Vacuum pump 2 power Isolated/OK 
Discharge pump 1 power Isolated/OK 
Discharge pump 2 power Isolated/OK 
Vacuum pump 1 running Running/Not running 
Vacuum pump 2 running Running/Not running 
Discharge pump 1 running Running/Not running . 
Discharge pump 2 running Running/Not running . 
Vacuum pump 1 overload Tripped/OK 
Vacuum pump 2 overload Tripped/OK 
Discharge pump 1 overload Tripped/OK 

.. 

Discharge pump 2 overload Tripped/OK 
Vacuum level Low/OK . 
Vacuum level High/OK 
Sewage level High/OK ... 

Other items such as intruder alarms, fire alarms, standby generators, valve 
monitoring equipment, etc., may also be wired to the telemetry rail if required. 

It is not essential that all the above conditions be transmitted back to the operations 
or control office. What information is essential should be determined based on the 
requirements and circumstances applicable to each specific project. 
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As a minimum, the low level alarm should be connected to telemetry because, 
eventually, any equipment failure will lead to a low vacuum alarm. 

-ie The actual selection of the telemetry equipment, (such as manufacturer, radio or 
nate land line, etc.) will be specified in local regulations or by the client. 
:thin 
-aconds 

-loaf 
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In the past, most users considered vacuum sewage collection systems for their 
lower capital costs when compared to conventional systems. Today more and 
more clients are looking at the operational advantages and 0 & M costs as well as 
the initial capital costs savings. 

When a client is considering a vacuum sewage collection system, an Iseki 
representative can examine the plans of the area and ascertain whether an Iseki 
system is feasible. If it is, Iseki will prepare outline construction and 0 & M costs. 

Iseki's proposal will include size and location of the vacuum sewers, number of 
interface valves and location and size of the vacuum station together with estimated 
electricity and maintenance costs. 

5.2 
DETAILED DESIGN 

Once a decision has been taken to proceed with a vacuum sewerage project using 
the Iseki system, the client's engineer will produce a detailed design including 
drawings and specifications. 

The level of support and assistance he will receive from Iseki will depend upon his 
experience in vacuum system design. Iseki offers a complete range of design 
services from full production of drawings/specifications to a simple checking 
procedure. 

5.3 
CONSTRUCTION 

Generally, construction will be undertaken by a civil engineering contractor and a 
mechanical and electrical contractor engaged by the client. 

If requested, Iseki technicians will visit the site to advise on installation, testing, 
commissioning etc. The level of assistance required will depend upon the 
experience of both the contractors and the supervisory engineering staff. 
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Iseki offers training services for operating staff. Training will usually cover routine 
maintenance, trouble shooting, and operational adjustments. 

Training will be both practical and theoretical and tailored specifically to the skill 

levels and experience of the staff. 

Fully detailed operation and maintenance manuals will be provided for client review. 
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This chapter illustrates a typical sewage design project, using the equations 
described in the foregoing chapters. 

6.1 
DESIGN CRITERIA 

Approximate Population = 500 persons 
Approximate No. of Properties = 150 No. 
Flow per person = 200 litres per head per day 

6.2 
FLOW CALCULATIONS 

Dry Weather Flow 

500 x 200 
24 x 60 x 60 

Peak Flow 

4 x 1.16 

= 1.16 litres per second (Refer to 2.2.1) 

= 4.64 litres per second 

In this calculation, the peak flow factor used is 4. 

6.3 
PIPELINE 

Total length of sewage pipework is assumed to be 4500 metres. 

Calculate flow per house 

4.64 
150 

Jan 2000 Issue 5 
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0.031 

5 litres per second 
0.031 
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CONTROLLED 
COPY 61 

= 65 properties can be served in 110mm 
diameter pipework 
(for this example say this equates to 3000m of 

the assumed total pipe length) 

= 161 properties can be served in 125mm 
diameter pipework 
(say 1000m of the assumed total length) 

The furthest 65 properties on the mainline from the station and branches with no 

more than 65 properties can be served by 110mm pipework. 

At the point where the 6591 property meets the mainline (or a branch containing enough 

properties to make the total amount of properties greater than 65 at the 

connecting junction with the mainline), the pipe is up-sized to 125mm pipework. 

6.4 
VACUUM PUMPS 

Assume longest line is 2000m, therefore R value is 6.5: 

Qv = 3.6 xQpxRx 1.5 

= 3.6 x 4.64 x 6.5 x 1.5 

= 163 m3/hr 

(Refer to 2.4.3.3) 

Select two vacuum pumps each offering capacity equal or greater to Qv. 

For this example we will assume that the capacity of the selected pump is 200m3/hr. 
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Vacuum Pump Down Time 

T= (Sv x 0.7) x 60 
Qvp actual 

(Refer to 2.4.3.3) 

Where Sv equals the volume of the proposed pipework. and Qvp actual is the combined 
capacity of the vacuum pumps. 

Note: 3000 metres of 110mm outside diameter pipework (I.D. 100mm) 
1000 metres of 125mm outside diameter pipework (I.D. 110mm) 

T= fn(3000 x 0.052)+7E(1 000 x 0.0552)} x 0.7 x 60 
2 x 200 

T = approximately 31/2 minutes 

T is greater than 2 minutes and lesathan 5 minutes, therefore vacuum pump selection is 
acceptable. 

6.5 
COLLECTION VESSEL 

Vo = 15 x 60 x DWF 
1000 

= 15 x60 x1.16 
1000 

= 1.04 m3 

Vt = 3 x 1.04 

= 3.12 m3 

6.6 
DISCHARGE PUMPS 

(Refer to 2.4.3.1) 

Two sewage pumps each capable of discharging sewage at a minimum rate of 
4.64 litres per second are to be selected. 
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DIRECTION OF FLOW 

STAGE 1 . SEWER SEALED BY LIQUID AT LOW SPOTS 

,/ 
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DIRECTION OF FLOW 

STAGE 2 REGENERATION OF TWO-PHASE FLOW 

4 
4 
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4 
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DIRECTION OF FLOW 

STAGE 3 TWO-PHASE REGENERATION COMPLETE 

FIGURE 3 TWO-PHASE FLOW REGENERATION 
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FIGURE 4.1 

TEE BRANCH CONNECTION 

VA 

V? 

INLET VALVE 
CLOSED 

V 1 

VACUUM PRESSURE IN EQUILIBRIUM WITHIN TEE JUNCTION 

FIGURE 4.2 
TEE BRANCH CONNECTION 

VA 

," \ 

INLET VALVE 
OPEN 

FLOW DIRECTION 
REQUIRED 

LIQUID ENTERS SEWER VIA TEE CONNECTION AND RUSHES 
TOWARDS VACUUM PRESSURE VI IN EQUAL PROPORTIONS 

FIGURE 4.3 
Y-BRANCH CONNECTION FLOW DIRECTION 

REQUIRED 

INLET VALVE 
OPEN 

LIQUID ENTERS SEWER VIA Y-BRANCH CONNECTION AND 
REDUCES REVERSE FLOW BY APPROXIMATELY 80% 
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FIGURE 4 REVERSE FLOW IN VACUUM SEWERS 
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6" X 6" HEAVY DUTY 
DUCTILE IRON SURFACE 
BOX BEDDED IN 

CONCRETE 
LENGTH OF POLYETHYLENE 
PIPE TO SUIT VALVE DEPTH 

, r 
r 

PE PIPE & VALVE WRAPPED 
IN DENZO TAPE OR SIMILAR 
AND ENCASED IN CONCRETE 

PE VACUUM SEWER PIPE CONCRETE SUPPORT 

ISOLATION VALVE LOCATED 
WITHIN CARRIAGEWAY 

FIGURE 6 TYPICAL 'ISOLATION VALVE DETAIL 
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DIRECTION OF SEWAGE FLOW 

LIFTS INSTALLED EVERY 150 METRES 

FLAT GROUND TRANSPORT 

DIRECTION OF SEWAGE FLOW 

SEWER LAID TO FOLLOW GROUND PROFILE 
PROVIDED SLOPE EXCEEDS 0.2% 

DOWNHILL TRANSPORT 

DIRECTION OF SEWAGE FLOW 

A 'LADDER' OF LIFTS IS CONSTRUCTED FOR UPHILL TRANSPORT 

UPHILL TRANSPORT 
CONTROLLED 
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FIGURE 8 TYPICAL VACUUM SEWER PROFILES 
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VACUUM PUMP 
SUPPLY PtPEV/ORK 

SUDING VANE 
VACUUM PUMPS 

SEWAGE DISCHARGE 
PUMP 

SWITCH & PROBE 
CONNECTIONS 

SEWAGE COLLECTION 

VESSEL 

' CONNECTION FOR 

VACUUM SEWER 

CHECK VALVE 

SEWAGE SUCTION 
PIPL1VORX 

FRONT ELEVATION 

PLAN LAYOUT 

GATE VALVE 

SKID PLATFORM 

CONTROLLED 
COPY (,-1 

FIGURE 11 TYPICAL SKID MOUNTED PACKAGE STATION 
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MAIN SEWER 
1:500 MINIMUM GRADIENT 

MINIMUM FALL OF 50mm FROM THE 

INTERFACE VALVE TO THE MAIN SEWER 

COLLECTION 
CHAMBER 

FIG 13.1 CROSSOVER CONNECTION REQUIRING NO LIFTS 

1 METRE MINIMUM 

MAIN SEWER 

50mm MINIMUM FALL 

MINIMUM FALL OF 50mm FROM THE 

INTERFACE VALVE TO THE INVERT LIFT 

COLLECTION 
CHAMBER 

FIG 13.2 CROSSOVER CONNECTION REQUIRING A SINGLE LIFT 

MAIN SEWER 

3 METRES MINIMUM 

50mm MINIMUM FALL 

3 METRES SPACING BETWEEN INVERT LIFTS 

COLLECTION 
CHAMBER 

FIG 13.3 CROSSOVER .CONNECTION REQUIRING SEVERAL LIFTS 

CONTROLLED 
COPY 61 

FIGURE 13 TYPICAL CROSSOVER PIPE ARRANGEMENTS 
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Raubers Road 

Vacuum Pumping Station 

Electrical 

Equipment 

Manuals 

Raubers Road Nudgee SPS SP276 Vacuum Sewer System OM Manual

Q-Pulse Id TMS636 Active 29/01/2014 Page 176 of 404



COMMANDER 1900 Circular Chart Recorder 

MI 1 to 4 pens - 
full application flexibility 

NEMA 4X/I1)66 construction - 
Hose-down protection 

MN Multiple 6-digit indicator panels - 
continuous display of all signal values 

IN 0.1% measurement accuracy - 
precise process information 

MI High noise immunity - 
robust, dependable operation 

RS485 MODBUS serial communications - 
open systems compatibility 

Totalizers and math functions built-in - 
fully integrated solutions 

AU Kent-Taylor COMMANDER E00 

COMMANDER 1900 -a rugged, 
reliable recorder with the full 
capability to meet your 
application needs 

ABB Kent-Taylor 
A ID PI WI, 
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Flexibility to Solve Problems 

The COMMANDER 1900 offers seamless integration of loop 
functionality to solve process problems, eliminating the need 

for auxiliary devices. 

Totalizers, Math and Logic 
Integrating fluid flow to calculate total volume is performed 

by the built-in totalizers available for each channel. Relays 
can be assigned to increment or reset external counters to 
match the recorder's totalizer values. 

Flow A 

Flow B 

User configurable math functions, mass flow calculations 
and RH tables are all fully supported. 

Logic capability allows interlocking and integration of 
discrete and continuous functions to solve a wide range of 
process problems. 

COMMANDER 1900 

Flow C 

A+B+C Totalizer 

Math Equation 
L 

Timers and Clock 
The COMMANDER offers two event timers driven by the 
recorder's real-time clock. The timers can be configured to 
operate relays, start/stop the chart or trigger other actions 
within the recorder. 

g 'iff poop 

Summation of Three Flows 

MODBUS RS485 Communications 

O 

Alarm annunciation enabled during night hours only. 

Communications with PCs or PLCs are achieved via the 
RS485 serial communications link, enabling the 
COMMANDER to serve as the front end of plant-wide data 
acquisition systems. Using MODBUS RTU protocol all 
process inputs and other variables can be continuously read 
by a host PC running any of a wide variety of standard 
SCADA packages. 

3 
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1 

COMMANDER 1900 

The COMMANDER 1900 is a fully programmable circular 

chart recorder for up to four process signals. The 

COMMANDER's straightforward operator controls and 

robust construction make it suitable for a variety of industrial 

environments. Excellent standard facilities are 

complemented by a powerful range of options to give the 

flexibility to match your application. 

Comprehensive Process Information 

The COMMANDER lets you see the status of your process at 

a glance: high visibility 6-digit displays provide a clear 

indication of up to four process values simultaneously and 

active alarms are signalled by flashing LED's below the main 

display. 

6-Li. 6 

The chart is easily set up to show the information you need in 

the way you want. Pen ranges are individually set to give the 

best resolution for each signal; the time per revolution 
can be selected between 1 hour and 32 days. 
Additionally a true time event pen facility enables 
one pen to be set up as a 3-position event 
marker on the same time line as Pen 1. 

2 

Simple Operation 

The clearly-labelled tactile keypad gives direct access for 

operator adjustments and configuration programming, without 
the need to open the recorder's door. Clear text prompts on the 

digital displays guide the user around the various menus. A 

password-protected security system prevents unauthorized 
access to configuration adjustment menus. 

A M lD 
IGHT 

1111011°11 

M 
singir 
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Commander 1900 Performance Specification 

Summary 
1, 2, 3 or 4 pens 
10" Chart size 
Standard i/o with each pen includes: 

Analog input, analog output, transmitter power 

supply, relay output and 2 digital inputs. 

General 

Construction 
Size: 

Weight: 
Case material: 
Window Material: 
Door latch: 

15.23" (h) x 15.04" (w) x 5.57° (d) 

(386.8 x 382.0 x 141.5mm) 
181b (8.2kg) 
Glassfiber-filled reinforced polyester 
Polycarbonate 
High-compression with optional lock 

Environmental 
Operational temperature range: 32° to 130°F (0° to 55°C) 

Operational humidity range: 5 to 95 %RH 
(non-condensing) 
5 to 80%RH (chart only) 

Case sealing: NEMA 4X (IP66) 

Fast transients: IEC 801-4 Level 3 

Installation 
Mounting options: 
Terminal type: 
Wire size (max): 

Panel, wall or pipe 
Screw 
14 AWG (i/o), 12 AWG (power) 

Operation and Configuration 
Programming method: Via front panel keys 
Security: Password protected menus 

Analog Input Performance 

Safety 
General safety: 
Isolation: 

Memory protection: 
Approvals: 

Power Supply 
Voltage: 
Consumption: 

Line interruption: 

Process Inputs and 

General 
Noise Rejection: 

IEC348 
500V dc (channel/channel) 
2kV dc (channeVground) 
Nonvolatile EEPROM 
CSA (optional) 
CE (optional) 

115/230V ac ±15%, 50/60Hz 
< 40 VA (typical for full spec. 

unit)) 
Up to 60ms 

Outputs 

CJC rejection ratio: 
Sensor break protection: 
Out of range detection: 
Temperature stability: 

Long-term drift: 

Input impedance: 

Analog Inputs 
Signal types: 
Thermocouple types: 
Resistance Thermometer: 
Other linearizations: 
Sample interval: 
Isolation: 
Digital Filter: 

Common mode > 120dB at 50/ 

60Hz 
Normal (series) mode > 60dB at 

50/60Hz 
< 0.05°C/°C 
Upscale or downscale drive 
0 to 100% of engineering span 

< 0.02% of reading/°C or 10/ 
°C 
< 0.01% of reading 10j.tV 

annually 
> 10 M) (mV and V inputs) 
100 SI (mA input) 

Transmitter Power Supplies 
Number: 
Voltage: 
Drive: 
Isolation: 

mV, V, mA, 
B, E, J, K, N, R, S, T 
Pt 100 
x1/2, x312, x312, linear 
250ms per channel 
500Vdc channel/channel 
0 to 60s programmable 

1 per channel 
24Vdc nominal 
Up to 25mA 
500Vdc channel/channel 

Type Range Lo Range Hi 
_ 

Min. Span Accuracy 

mV 0 150 5 ±0.1% reading or 10iLV 

V 0 5 0.1 ±0.1% reading or 20i.tV 

mA 0 50 1 ±0.2% reading or 0.2pA 

Ohms (low) 0 750 20 ±0.2% reading or 0.10 

Ohms (high) 0 10k 400 ±0.5% reading or 1051 

°C °F 

Type Range Lo Range Hi Range Lo Range Hi Accuracy (excl. CJC) 

B -18 1800 0 3270 ±2.0°C (above 200°C) 

E -100 900 -140 1650 ±0.5°C 

J -100 900 -140 1650 ±0.5°C 

K -100 1300 -140 2350 ±0.5°C 

N -200 1300 -325 2350 ±0.5°C 

R -18 1700 0 3000 ±1 .0°C (above 300°) 

S -18 1700 0 3000 ±1.0°C (above 200°C) 

T -250 300 -400 550 ±0.5°C 

PT100 -200 600 -325 1100 ±0.5°C 

5 
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1 

IBuilt to Meet Your Needs 

The COMMANDER's modular architecture gives rise to a high 

level of hardware choice: up to five i/o modules can be added 

to the basic instrument. 

The standard input/output module supplied with every pen 

comes complete with a fully isolated analog input, a relay 

output, transmitter power supply, isolated analog 

retransmission and two digital inputs. Further input and output 

capability is provided by a range of plug-in modules: 

Analog input and relay - for use with math functions 

Four relays - channel alarm outputs 

Eight digital inputs - linked using logic equations 

Eight digital outputs - TTL level alarm outputs 

MODBUS RS485 communications - interfaces with 

P.C.s 

Expandable for the Future 

The COMMANDER may be quickly upgraded to meet your 

changing process requirements. 

Additional recording channels, math capability or input and 

output functions can be retrofitted on-site using plug-in cards 

and easily fitted pen arms. Input calibration data is stored on 

each card, allowing quick changes to input cards without the 

need for recalibration. 

Changes to input sensors or recording procedures are 

accommodated by reconfiguration using the main keypad. 

Designed to Survive 

NEMA 4X protection ensures the COMMANDER can survive 

in the harshest environments and makes the recorder ideal for 

use in panels which are regularly hosed down. The tough, acid- 

resistant case and secure cable-entry glands maintain the 

NEMA 4X rating for wall-mounted or pipe-mounted 

instruments. 

9^L7 50 00 

15.13 25 

Noise Immunity 

Recording accuracy is maintained in noisy industrial 

environments due to the advanced EMC shielding within the 

recorder. The power supply has been designed to give 

excellent protection from power spikes and brownouts and all 

configuration and status information is held in nonvolatile 

memory to ensure rapid recovery after a power failure. 

Easy to Install 

A choice of mounting options enables simple installation of the 

recorder in a panel, on a wall or on a pipe. Detachable terminal 

blocks allow for trouble-free connection of input and output 

wiring, with mains isolation provided by a power switch within 

the instrument. 

Minimal Maintenance 

Excellent long-term stability keeps recalibration to a minimum, 

cutting the costs of ownership. User-selectable chart speeds 

and long-life pens combine to limit usage of consumables. 

4 

'Aika3aiatar4 

Built-in Quality 

The COMMANDER 1900 is designed, manufactured and 

tested to the highest quality standards, including ISO 9001, 

and is guaranteed by a 2 year parts and labour warranty. 

Raubers Road Nudgee SPS SP276 Vacuum Sewer System OM Manual

Q-Pulse Id TMS636 Active 29/01/2014 Page 181 of 404



I 

i 

1 

1 

o 

Ordering Guide 
PART 1 

COMMANDER 1900 Recorder 19XX X X X X X X X X X X X: XXX 

One Pen (Red) 11 
Two Pens (Red & Green) 12 Recorders t 
Three Pens (Red, Green, Blue) 13 
Four Pens (Red, Green, Blue, Black) 14 

J 
K 
D 

A 
B 

0 
3 

A 
B 

2 

1 

2 

3 

4 

5 

6 

STD 
CUS 
SXX 

Standard .; - 

Chart Type KPC 165 PX and PXR type charts- , 

Chessell 'Brand charts: - 

Electrical Code 
Standard 
CSA approval 

None 
Option Module Additional Modules - Complete-PART 2 

None 

Options 
Totalizer 
Maths & Timer 
Totalizer, Maths & Timer 

Not Fitted 
Door; Loa( 

Fitted ' 

115V A.C. 
230V A.C. 

Power Supply 
24V A.C. 
115V A.C. with On/Off Switch 
230V A.C. with On/Off Switch 
24V A.C. with On/Off Switch 

Company Standard 
Special 

Customer Setting 
Settings 

Special 

t Each pen fitted has an associated standard Input/Output module comprising Analog input, Analog 
output, Relay, Transmitter Power Supply and Two Digital Inputs. 
Additional Input/Output modules may be fitted in the unused Module Positions as required. These 
additional modules should be specified in PART 2 of the Ordering Guide 

PART 2 Additional Modules Module Type 

Module position"2 tChannel alnput* 0 1 

Module Position 3 / Channel 3 Input* 0 1 2 

Module Position 4 diaaae14:16PUt:' 4 5 6 

Module Position 5 0 0 2 3 4 5 

Mbdule Positioh 0 2 4 5 8 

Key to Module Types 
0 No module fitted / Pen input channel * 
1 Standard Input/Output 
2 Analog Input (Math input) + Relay 
3 Four Relays 
4 Eight Digital Inputs 
5 Eight Digital Outputs 
6 True Time Event Pen (Violet) 
8 MODBUS RS485 Communications 

On 2, 3 or 4 pen instruments a standard I/O module is always fitted 
in the corresponding module position (enter '0' in the corresponding 
order code field). 

Example 1 9 1 3 J A A 0 1 1 0 0 3 0 8 STD 
3 pen 
4 relays 
Module RS485 communications 

7 

":,...-......:::,....4,-0...., ...,,; > :1. -; ,,t."0:.-.1'..- ->.p--' "*.---.....s.. 
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Analogue Outputs 
Type: 
Accuracy: 
Maximum load: 
Isolation: 

4 to 20 mA 
±0.1% 

750 52 

500V dc 

Relay Outputs 
Type: SPDT 
Rating (with non-inductive load): 

Digital Inputs 
Type: 
Minimum pulse: 
Isolation: 

Digital Outputs 
Type: 
Rating: 
Isolation: 

5A at 115/230Vac 

TTL or volt-free 
250ms 
500Vdc between modules, no 
isolation within module 

5V TTL 
5mA per output 
500Vdc between modules, no 
isolation within module 

Serial Communications 
Connections: RS485, 4 wire 
Protocol: MODBUS RTU 

Pneumatic inputs/outputs 
Type: 3 to 15 psig I/P, 3 to 15 psig P/I 

Mounting: External DIN rail on rear of unit 

Recording System 

Pens 
Number: 
Response: 
Resolution: 
Pen lift: 

Event Pens 
Standard: 

Real time: 

Chart 
Chart size: 
Chart speed: 

1, 2 ,3, or 4 (red, blue, green, black) 
7 seconds (full scale) 
0.1% steps 
Motor-driven, with optional auto- 
drop 

3-position event recording on any 
channel 
3-position event recording on the 
same time line as Pen 1 

10" or 105mm 
1 to 167 hours or 7 to 32 days per 
revolution 

Display and Operato 

Displays 
Number: 
Type: 
Status indicators: 
Alarm indicators: 

Panel keys 
Function: 

Alarms and Logic 

Alarms 
Number: 
Type: 

Adjustments: 

Logic Equations 
Number: 
Function: 
Inputs: 

Outputs: 

Advanced Software 

Totalizers 
Number: 
Size: 
Output: 

Math 
Number of eqns.: 
Type: 

Timers 
Number: 
Type: 

Output: 

Option Module 
Number: 

Connection: 

r Panels 

2 (1 or 2 pens) or 4 (3 or 4 pens) 
6-digit red LED, 0.56" (14mm) high 
Indicate channel number on display 
Indicate channel with active alarms 

Programming access, increment/ 
decrement, pen lift and user-defined 
function key. 

4 per channel 
High/low process, fast/slow rate of 
change 
Hysteresis, time delay 

4 
OR, AND 
Alarm states, digital inputs, 
totalizers, logic 
Relays, digital outputs, chart stop, 
alarm acknowledge 

Functions 

1 per pen 
99,999,999 max. 
External counter driver, "wrap" pulse 
signal 

4 
+, x, +, low & high select, max, 
min, average, mass flow, RH 

2 
Real-time clock driven event, 
adjustable duration 
Relay, digital output, logic equation 

5 plus 1 x standard input/output 
module 
Plug in cards with detachable 
connection blocks 

Option Module Types Vo per module 

Analog Up Analog o/p Trans. 
PSU 

Relays Digital Up Digital o/p Comms. Max. No. 
per instrmt 

Standardi/o 1 1 1 1 2 3 

Analog i/p + relay 1 1 5 

4 relays 4 2 

8 digital i/p 8 3 

8 digital o/p 8 3 

RS485 comms. 1 1 

1901J (non-upgradeable) 1 

6 

. 
- ---,se," 

- 

S 

S 
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1 ,= 
2 

} Analog Output 41 - 
3 . 

1 u-m 01 

4 cr: 61 .:., I,. 

5 r- Analog Input - see b to h 1,.._-,Dj 

d - 2-wire Transmitter 

11;1 

6 

7 

8 Logic 1 Logic Inputs 
9 

31, 
Logic 2 

Common 
1 Normally Open 

Relay 
11M= 

Output 61 

M 01 

1t. 
I 0:2 Normally Closed 

Summary of Connections e - Thermocouple g - Low Voltage (mV) 

4 

5 

6 

b - Voltage c - Current f - 3-wire RTD h - 2-wire RTD and 
(non 2-wire Transmitters) Resistance 

Standard Input/Output Modules 

Power Switch and Fuse 

O 

Line 

Neutral 

Ground 

Power Supply Connections 

Normally Closed 

Relay 1 

Relay 2 

Relay 3 

Relay 4 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Common 

Output 1 

Output 2 

Output 3 

Output 4 

Output 5 

Output 6 

Output 7 

Output 8 

Common 

or Output 
Connections 

1 

/T. Common 

Normally Open 2 
Input 1 

Input 2 
3 

(7, Common 

Input 3 4 = Normally Closed 
Input 4 5 Normally Open 

Common Input 5 6 

Input 6 
7 Normally Closed 

Input 7 8 Normally Open 

Common Input 8 9 

Common 10 = Normally Closed 

Normally Open 

Input 
Connections 

Ea ® 
Common 12 [..0) ® 

Four Relay Output Module Digital Input/Output Module 

12.63 
(320.8) 

7.22 
Typical Space Between (183.4) 0.88 

(22.35) Adjacent Knockout Centers 

12.63 
(32 .8) 

Dimensions in inches (mm) 

Dimensional Details 

1.70T 0.64 (16.25) 

(43.2) 4 holes 0.281 (7.14) dia. 
or tap for 1/4' thread 

Cut-Out Size 

1 A 11 ID "NIP 
ABB Kent-Taylor Ltd. 
ISt. Neots 
Cambs. 
England, PE19 3EU 
Tel: (01480) 475321 

IFax: (01480) 217948 

The Company's policy is one of continuous produc 
improvement and the right is reserved to modify the 
information contained herein without notice. 

(§) December 1995 ABB Kent-Taylor Printed in U.K. 

ABB Kent-Taylor Inc. ABB Kent-Taylor SpA 
PO Box 20550, Rochester 22016 Lenno 
New York 14602-0550 Como 
USA Italy 
Tel: (716) 292 6050 Tel: (0344) 58111 
Fax: (716) 273 6207 Fax: (0344) 56278 
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Na. 

Continuous level indication and 
control of up to ten devices. 
Provides 4-20mA and 0-10V output. 

I 

MULTITRODE 

Controls up to 10 devices. 

=0M1.as 

Ten-segment level indication. 
10 programmable N/O or N/C outputs. 
Visual indication of set points. 

1119 I ' "9 Four sensitivities. 
Four activation delays. 
4-20mA and 0-10V DC outputs. 
Panel mounted. 
Power On indication. 
Ideal retrofit for troublesome ball floats. 
Perfect for I.S. application when used with MTISB. 

" I 

he MTIC was specifically designed for applications requiring t oontinuous liquid level display, pump control and analog 
tput. 

The simple installation and operation make this unit one of the 
isiest retrofit level control devices in the MultiTrode range when 
grading from ball floats. Combining the MTIC with a 10 sensor 
obe provides the ultimate in low-cost reliability. 
Typical Application 

The MTIC is used where level indication or control of multiple 
pumps and/or alarms is required. The unit's simple operation and 
mounting allow it to be easily installed. Key MTIC features are: 
ten separate relay outputs (one per LED) which can be set as N/O 
or N/C via the DIP switches located on the rear, and the inclusion 
of 4 - 20mA and 0 - 10V analog outputs. 

Local indication at up to four remote sites when 
utilising the MTRIC can be achieved by adding 
additional MTRIC units. 

The 4 - 20mA and 0 - I0V analog outputs can operate chart 
recorders, variable speed drives, telemetry or other control 
devices. The MTIC can be connected to a MultiTrode MTRIC, 
MTIPC, MT2PC or MT3PC via its 4-20mA output providing full 
multiple pump control. 

Typical applications are water reservoirs with remote pump 
stations or water tanks in high-rise buildings, with basement 
pumps. 

IWater Tank MTIC 

a a 

10 N/O or WC 
Outputs for control 
+ 4-20mA, 0-10V 

4-20mA 
Up to 101CM 

Depending on cable 

MTRIC MTIPC 

The MTIC Transmits 4-20MA 
0-10V and is compatible with 

mmic, MTIPC, wirsOc' 
or MT2PC Controllers, 

MT2PC or MTIPC 

} 

All MultiTrode Products carry a full two year warranty 
12 
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Rear Face 

2 

3 

4 

5 

6 

7 

8 

9 

10 

see fig #1 

OUTPUTS 

Dip Switch Settings 

+ 12V 40 
_12 41/ 

0-10y 

4-20mA 

OV 

240YAC, 

01) 

a Delay time selection: 0, 5, 10, 15 sec 

7-Sensitivity selection: 1k, 4k, 20k, 80k Q 

Relay outputs 1-10 

Each of the relay outputs can be selected as being 
N/O (Normally Open) or N/C (Normally Closed) 
at the flick of a switch for optimum flexibility. 

Dimensions 

Approvals 

UL listed 2P27 

INDUSTRIAL CONTROL EQUIPMENT 

LISTED 
2P27 

Approved for I S applications 
when installed in conjunction 

with a MultiTrode MTISB 
Intrinsically Safe Barrier 

MTIC Specifications 

Mode of Operation 

Charge or Discharge ( Fill or Empty ) 

Probe Inputs 

Sensor inputs 
Sensor voltage 
Sensor current 
Sensitivity 

10 
12VAC Nominal 
0.8mA max. (per sensor) 
1k, 4k, 20k, 80k Q 

Other Inputs 

None 

Relay Outputs 

No of relay outputs 
Selectable delays 
Relay contact rating 
Relay contact life 
Terminal size 

10 N/O or N/C 
0, 5, 10, 15 sec 
250VAC 5A Resistive, 2A Inductive 
105 Operations 
2 x 2.5mm2 #13 

Other Outputs 

Analog 4-20mA RL 500Q 
0-10VDC 

Display 

LEDs 10 LED bargraph & Power On 

Communications 

None 

Physical Product 

Dimensions mm 
Mounting 

Enclosure 

97H x 97W x 129D 
Panel mounted through cut-out 
using brackets supplied. 
Extruded aluminium. 

Power Supply 

Supply Voltage AC 
Power Consumption 
Supply Voltage DC 

110, 220-240VAC Nominal 50/60Hz 
16VA max. 
10 to 30VDC - 10 Watts max. 

Working Temperature Range 

- 10° to + 60°C 
+14° to +140°F 

Ordering Information 

AVAILABLE MODELS 

MTIC - 2 240VAC 

MTIC - 3 110VAC 

MTIC - 7 10-30VDC 

Ordering Example 

1 
Model 

e.g.' MT/C - Voltage 

This order code is for a 240VAC MTIC. 

All MultiTrode Products carry a 
full two year warranty 

MULTITRODE 
MultiTrode is a registered trademark of MultiTrode Pty Ltd & MultiTrode Inc. 
MultiTrode products are protected by patents, patent applications and 
trademarks in USA, Canada, Europe, Japan, Australia and other countries. 
MultiTrode reserves the right to modify performance, specifications or 
design without notice. Copyright ,tt1 1996 MultiTrode Pty. Ltd. 

13 
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Supplied mounting kit 

The MTAK-1 mounting bracket is 
SUPPLIED STANDARD with all multi-sensored probes. 

The MTAK-1 mounting 
bracket has an integral 
cleaning device. 

All metal 
components are 

Imanufactured from 
#316 stainless steel. 

Custom Probes also available 

MultiTrode offers a variety 
of custom probes. Your custom 
probe is manufactured exactly to 
your requirements. 

(Within the following limits.) 

No. of Sensors 

Sensor spacing 

Section length 

Cable length 

25 max 

85mm min 

3m max 

500m max 

Your assistance with an application 
drawing, specifying cable lengths and 
sensor spacings will ensure 
prompt and accurate service. 
Note. Probes over three metres 
in length are made in sections. 

Please contact your local 
Multi Trode representative 
for a copy of the Custom Probe 
Order Form. 

IMounting Options: 

MultiTrode's MTAK-2 Extended 
mounting bracket. provides up to 
300mm of extra wall clearance. 

I(For further details please refer to 
the MultiTrode accessories section) 

I 
MTAK-2 

1 Approvals: 

1 

1 

4. 
Custom 
Sensor 
Pattern 
Probe 

tf 

UL listed 2P27 Approved for I.S. applications 
when installed in conjunction 

with a MultiTrode NITISB 
Intrinsically Safe Barrier 

1111M17111 MEWL MAIDS 
LISTED 2P21® 

Probe Specifications 
Materials 

Sensors: 

Probe Casing: 

Cable: 

Avesta 254 SMO High Grade 
Stainless Steel Alloy 

uPVC Premium Quality Extruded Tube 

PVC/PVC Multi-core, 
Purpose manufactured (see below) 

Dimensions 

Mounting 

32mm diameter x specified length 

Via the supplied suspension/ 
cleaning bracket inside the wet well 

Temperature Range 

0° to 100° C 
32° to 212° F 

Cable 

Conductor: 
Conductor Size 
Strands 
52/km 
5-2/mile 

Oversheath: 
Nom Diameter 

Colours: 

Identification: 

Multicore Three core Single core 

0.75mm2 0.75mm2 1.0 mm2 
30 
20 
32 

24 24 
25 25 
40 40 

12 mm 8 mm 6.9 mm 

Multi cores Light blue / white 
Oversheath Dark blue/ Light Blue 

All cores are printed to read 
1-ONE-1, 2-TWO-2, etc. Every 200mm. 
( Numbering applies to multicore cable only ). 

Ordering Information - Standard Probes 
MODEL Length Spacing 
A / D - C A 

m mm 
0.2/ 1 - C 0.2 / N/A 

0.5/ 3 - C 0.5 / 150 

1.0/ 10 - C 1 / 100 

1.5/ 10 - C 1.5 / 150 

2.0/ 10 - C 2 / 200 
2.5/ 10 - C 2.5 / 250 

3.0/ 10 - C 3 / 300 

6.0/ 10 - C 6 / 600 
9.0/ 10 - C 9 / 900 

A = 
B = 
C = 
D = 

Cable 

- 10 or 30m 
- 10 or 30m 

- 10 or 30m 
- 10 or 30m 

- 10 or 30m 

- 10 or 30m 

- 10 or 30m 
- 10 or 30m 
- 30m 

Nominal probe length 
Distance between sensor points 
Cable length 
Number of sensors 

e.g. 

1 2 51/I 10 I- 10 

Probe length 
Sensor points 
Cable length 

MU LTITRODE0 
MultiTrode is a registered trademark of MultiTrode Pty Ltd & MultiTrode Inc. 
MultiTrode products are protected by patents, patent applications and 
trademarks in USA, Canada, Europe, Japan, Australia and other countries. 
MultiTrode reserves the right to modify performance, specifications or 
design without notice. Copyright .:e) 1996 MultiTrode Pty. Ltd. 

Cable lengths 
of up to 500m 
are available 

7 
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--,:r.,-.1,7---7.4-At,te-1:'-"=,- 

IThe Probe is ideal for conductive 
liquids in aggressive and turbulent 
applications. 

For custom Probes 

contact your local 

MultiTrode Representative 

1 I 

I 

MU LTITRODE. 

Virtually nil maintenance required 
Simple installation from outside of sump 
Safe, low sensing voltage 
Unaffected by fat, grease, debris and foam 
Excellent in turbulent sumps. 
Positive pump cutout (no overruns) 
Cost-savings, short and long term 
Environmentally friendly 
Intrinsically Safe operation using MultiTrode's I.S. Barrier. 

MultiTrode has proven to be the most reliable and 
cost-effective liquid level control system available. 
MultiTrode Probes were specifically designed for 
the arduous, turbulent conditions encountered in 
water, sewage and industrial tanks and sumps. 

Installation: Probe installation is easily achieved without the 
need to enter the wet area. The probe is simply lowered in from 
the top and suspended by its own cable, using the mounting kit 
supplied 

Fat, Grease, Debris and Foam: The probe's operation is 
unaffected by the build-up of fat, grease, debris and foam, 
which cause systems such as floats, bubblers, pressure 
and ultrasonic transducers, as well as other 
conductive probe systems, to fail 

Turbulence: Turbulence does not affect the probes operation, 
in fact it has a beneficial cleaning effect The rugged, streamlined 
construction of the probe eliminates tangling, allows for operation 
in confined spaces and is a perfect partner for the Flygt mix & 
flush valve 

Safety: The personal safety of operators and maintenance 
staff is assured, due to the extra-low sensing voltage. 
Eliminates the use of dangerous high voltage equipment, 
and the risk of electric shock 

Positive Pump Cut-Out: The probe ensures your pumps are 
turned off at the same level every time This avoids damage due 
to pump overrun and the cost of additional control equipment. 

Cost Savings The low cost of equipment and installation makes 
MultiTrode one of the most economical systems available. 
MultiTrode's long life ensures continued cost savings, 
as compared to alternate forms of level control 

Environmentally Safe 
MultiTrode probes do not contain mercury or any other 
environmentally damaging contaminants 

All MultiTrode Products carry a full two year warranty 
6 
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1 

1 

1 

Operating instructions 

czti -44S- Lfcf-S 
38C86-16' 

Kent-Taylor Deltapi K Series° 
Electronic Transmitters 
Model K - GP 
Pressure Transmitter 

Model K-GP is a field mounted electronic transmitter using advanced measurement techniques, including a 
piezo-resistive sensing element, to provide accurate, reliable measurement of gauge and absolute pressure in the most difficult and hazardous industrial environments. 

Table of Contents 
Page Transport, Handling, Storage 

1 Product Identification 
2 Principle of Operation 2 Installation 
3 Electrical Connections 
3 Calibration 
4 Simple Fault Finding 
5 Dismantling and Reassembly 6 Trouble Sheet Form 
7 Product Code 

8-9 Product Specification 
10 

Transport 
After final calibration, the instrument is packed carton (') that protects it from physical damage. 
(*) Type 2 to ANSI/ASME N45.2.2-1978 

in a 

Handling 
The instrument does not require any particular caution during handling. 

Storage 
The instrument does not require any special treatment if stored as despatched and remains within the ambient 
conditions specified under Transportation and Storage conditions in the Specification Sheet and/or in the 
Specification in the last page of this publication. There is no limit to the storage period, although the terms of guarantee remain as agreed with Company and as given in the order acknowledgement. 

Use of DANGER, WARNING, CAUTION and NOTE This Publication includes DANGER, WARNING, CAUTION and NOTE information where appropriate to point out safety related or other important information. DANGER Hazards which will result in severe personal injury or death. 
WARNING Hazards which could result in personal injury. 
CAUTION Hazards which could result in equipment or property damage. 
NOTE Alerts user to pertinent facts and conditions. 
Although DANGER and WARNING hazards are related to personal injury, and CAUTION hazards are associated with equipment or property damage, it should be understood that operation of damaged equipment could, under certain operational conditions, result in degraded process system performance leading to personal 
injury or death. Therefore comply fully with all DANGER, WARNING and CAUTION recommendations. 

1 

1 ABB Kent-Taylor 
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Product identification 

The instrument is identified by some plates as shown in 
the figure below. 

The Nameplate ( ref. A ), indicates the technical 
characteristic such as Code number, maximum working 
pressure, range and span limit, power supply and output 
signal. For details on code see page. 

The Serial Number plate ( ref. B ) shows the transmitter 
serial number: please always refer to this number when 
making enquiries. 

The Safety Marking plate ( ref. C ) fitted when the 
transmitter is required with a safety protection mode. 

SERIAL NUMBER 

O 

KGP PRESSURE TRANSMITTER 

.Qj )Deltaa IC Series 

E-- 
T6 -r..urc 

EEx is IIC 
T4 Ts 85°C 

CESI No. Ex-92.C.031 
Urn31: in:30Vdc 
I mat: 41.150 mA 

Leg: 478 LH 

P mac in= 0.75W 
OP: 4+20 mA 
Coq= 5.3 nF 

ABB Kent -Taylor at:1/C 
Lcnne- Co- Italy 

Principle of operation 

The process fluid ( liquid, gas or vapours ) transmits, via 
a separation diaphragm and a filling fluid, the measured 
pressure to a piezo-resistive measuring diaphragm. 

The other side of this diaphragm is either open to the 
atmosphere for low pressure measurement, or sealed 
for high pressure measurement or evacuated for absolute 
pressure measurement. 

The deflection of the measuring diaphragm changes 
the resistances of a Wheatstone bridge: these, in turn, 
are fed to the electronics module which gives an output 
signal of 4 to 20 mA that is proportional to the amount 
of pressure applied to the transmitter. 

Zero and span adiustements are provided to adjust, 
within the sensorspecified limits, the transmittercalibration 
to the requested value. 

O 

(ABB Kent-Taylor spa 
Lommr- Co ..116 

-C)- Deltapi K -0- 
PRESSURE TRANSMITTER 

CODE 

IDE N T 

CALIBRATION RANGE 

MEASURING RANGE 

SPAN LIMITS 

SUPPLY 12+42 Vdc 
4+20 mA OUTPUT 

MWP 

ENCL. PROTECT. IP 67 thWite rt two 

FIELD= TERMINALS 

IMPORTANT 
The instrument serial number must always be given when making enquiries.. 

- 2 - 
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Installation 

WARNING - In order to ensure operator and plant 
safety it is essential that installation is carried out 
by suitably trained personnel and according to the 
technical data given in the specification. 
The transmitter should be mounted, by means of the 
supplied mounting bracket, to a wall or to a 2 inch pipe 
support. The process connection should be done using 
1/2 inch piping for the connecting line: an union and a 
shut-off valve should be installed for maintenance. 

For gas service the transmitter should be installed 
above the elevation of the process connection so that 
possible condensate will drain back to the process. 

For steam orvapours the transmitter should be installed 
below the process connection: a T or a X pipe fitting 
should be provided in order to fill the connection, before 
the startup, with water or other suitable filling liquid.The 
seal liquid prevents overheating of the sensor element 
by live steam and ensures a constant liquid head to the 
transmitter process connection (see figure below). 

Drain Plug Shut-off 
Valve Filling plug 

Cleaning Plug 

Process 
Pipe 

"X" Fitting 

Union 

Drain Plug 

For liquid service the transmitter can be installed at any 
convenient elevation w.r.t. the process connection: 
although the positive or negative head pressures due to 
the different elevations of the transmitter and pressure 
tap should be considered during the calibration. 

Remote 
indicator 

Internal ground 
term:Nalco point 

Electrical connections 

DANGER - Do not make electrical connections, in 
areas classified as HAZARDOUS LOCATIONS, 
unless the safety code designation shown on the 
transmitter safety marking plate agrees with the 
area classification. Can result in hazard of FIRE and 
EXPLOSIONS. 

Signal terminals are located in a separate compartment 
of the electronics housing. On the top works of the 
transmitter two connection ports for cable glands or 
conduit fittings are provided. The connection ports are 
protected with a plastic plug for transport purposes: 
after the installation, the unused port should be 
adequately plugged. Connections can be made by 
removing the cover on the side designated as "FIELD 
TERMINALS" on fhe toppiate. 

CAUTION - Unless its necessary avoid the removal on 
site of the protective cover which gives access to the 
electronic circuitry. Although the electronics is fully 
tropicalized it should not be subjected to humidity for 
long periods. 

Make the connections to the terminal block as indicated 
in the figure: note that the standard terminal block does 
not include the terminals for the remote indicator (5 & 6) 
and those for test points ( 9 & 10 ). The internal output 
meter, when required, can be mounted simply by plugging 
it into the appropriate socket, after the removal of the 
short circuit link fitted between the terminal 1 & 2. The 
power to the transmitter is supplied over the signal 
wiring and no additional wiring is required. The signal 
wiring does not need to be shielded but the use of a 
twisted pair is highly recommended. 

CAUTION - Do not connect the powered signal 
wiring to the mA signal testing terminals ( 1 & 2 ). 
Power could damage the by-pass diode fitted 
through the test connections. 
Do not run the signal wiring in close proximity to power 
cables or high power equipment: use dedicated conduits 
or cable trays for signal wiring. Signal wiring may be 
ungrounded ( floating ) or grounded at any place in the 
signal loop. however if intrinsic safety is used the wiring 
and grounding must follow the specific rules for this 
technique. The transmitter case may be grounded or 
ungrounded according to the local regulation. 

Budtwi indicator 
Of 

Remote indicator 
Or 

mA signal testing 

t2. 42 vdc 

Power 
source 

Optional ground 

Cable 
shield 

Connection 

GND 
External ground 
termination point 

118.4 

Test points 
40 200 mV Receiver - 3 - 
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1 

1 

1 

3 BASIC CONFIGURATION LEVEL... 
...3.1 Set Up Input (Process Variable) 

SEE UP 
(ULM 

SELECE 
PU. -1' 
PU.-3 
PU.-2 
P11- 

Ink 9P 
rEd 

EEPL 
U.OLE 

LO OH.. 

HI OH_ 

_R-P 
_U.LE 
nonE - NONE - 

117E9P 
5/2 
3/2 

SerE 
rEd 

EC-b 
EC-11 
EC-E 

EC-E 
EC-5 
EC-r 

WORE 

Page Header - Set Up Input (Process Variable) 

To advance to Set Up Pen Range Page press the IP switch. 

Select Channel 
Select the channel to be programmed: 

PU.- I - Channel 1 

PU.- 2 - Channel 2 
PU.- 3 - Channel 3 
PU.- 4 - Channel 4 

Note. In the remaining frames press the re7 switch to view the channel selected. 

Input Type (Process Variable) 

ACaution. Ensure the correct input link positions are selected and the input is wired correctly - see Section 5, CONNECTIONS & LINKS. 

Select the input 
rEd - 
ECPL - 
U.OL E - 
L 0 OH_ - 
H I OH_ - 
_ALP 

TIGRE 

type required: 
Resistance thermometer 
Thermocouple 
Voltage 
Low resistance (5..75011) 
High resistance (>7500) 
Current 
Millivolt ( <_I50mV) 
None 

Linearizer Type 
Select the linearizer type required: 

x 
3,2} Open channel flow applications 

X5/2 5/2 
3/2 
Se.rk 

rEd 
EC-b 
EC -n 
EC-E 
EC-J 
EC-E 
EC-5 
EC-r 
EC-F. 

nonE 

Square Root 
Resistance thermometer 
Type B thermocouple 
Type N thermocouple 
Type E thermocouple 
Type J thermocouple 
Type T thermocouple 
Type S thermocouple 
Type R thermocouple 
Type K thermocouple 
No linearizer 

"" Continued on next page. 

5 
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Calibration 

Unless otherwise specified the instrument is factory 
calibrated at maximum span. Instruments adjusted and 
tagged for a specific range will not require recalibration; 
however recommended procedures are outlined below. 

Set a test rig as appropriate and in accordance with the 
figure below. Remove the cover opposite to the electrical 
connection to access the zero and span trimmer. 

Pressure 
Source 

Vacuum 
Or 

pressure 
gauge 

Vent valve 

Vacuum 
Source 

Note: 

a) the calibration accuracy is stricly related to the 
accuracy of the test equipment used. 

b) for instrument with standard terminal block version 
(without test point) calibrate by connecting a 
milliammeter between the terminal 1 and 2 after the 
removal of the short circuit link. Values of 4 and 20 
mA should be read for zero and span calibration 
respectively. 

Electrical connections 

Power supply 

Digital 
voltmeter 

Zero and Span Calibration (Zero based range) 
Absolute Pressure Measurement 
- Make 'a' connection 
- Switch on the power supply 
- Close valve V 
- Operate the vacuum source P until the best possible vacuum, read on M, is achieved 

The value read on the DVM should be 40 mV ( or 4 mA ): if it is not adjust the zero trimmer ( see figure ) to obtain this value 
If the value of calibration span is less than the atmospheric pressure allow, via valve V, the pressure in the system to rise to the value of the upper range value 
Close the valve V when this value is achieved 
The value read on the DVM should be 200 mV ( or 20 mA ): if it is not adjust the span trimmer to obtain this value 
If the value of the calibration span is greater than the atmospheric pressure, remove 'a' connection and make 'b' connection. 
By means of G1 generate a pressure, read on Ml, equal to thevalue of the upper range value. The value read on the DVM should be 200 mV ( or 20 mA ): if it is not adjust the span trimmer to obtain this value. 

Gauge Pressure Measurement 
- Switch on the power supply 
- With no pressure applied the value read on the DVM should be 40 mV (or 

4 mA ): if it is not adjust the zero trimmer ( see figure ) to obtain this value 
- Make 'b' connection 
- By means of G1 generate a pressure, read on Ml, equal to the value of the upper range value. The value read on the DVM should be 200 mV (or 20 mA ): :f it is not adjust the span trimmer to obtain this value. 

Zero and Span calibration (zero suppressed range) 
Absolute Pressure Measurement 
- Make connession 
- Switch on the power supply. 
- Close the valve V and operate the vacuum source until M reads the value of the pressure to be suppressed. 

The value read on the DVM should be 40 mV ( or 4 mA ): if it is not adjust the zero trimmer ( see figure ) to obtain this value. 
- By means of P or G1(atter having made connection 'b') generate a pressure equal to the upper range value (sum of the pressure to be suppressed and the calibration span) of the instrument. 
- The value read on the DVM should be 200 mV ( or 20 mA ): if it is not adjust the span trimmer to obtain this value. 

4- 

Return to the desired suppressed value and check that the DVM reads 40 
mV ( or 4 mA ). 

This procedure with proper considerations may be followed for gauge pressure 
measurements with zero elevation. 

Gauge Pressure measurement 
- Switch on the power supply 
- Make the *b* connection 

By means of GI generate a pressure, read on MI, equal to the value of the 
desired suppression. The value read on the DVM should be 40 mV (or 4 mA): 
if it is not adjust the zero trimmer to obtain this value. 

- By means of G1 generate a pressure equal to the upper range value sum of 
the pressure to be suppressed and the calibration span of the instrument. 
The value read on the DVM should be 200 mV ( or 20 mA ): if it is not adjust 
the span trimmer to obtain this value. 

- Return to the desired suppressed value and check that the DVM reads 40 mV 
(or 4 mA). 

The following example shows the operating region available with sensor code 3 
- Measuring range limits: 0 abs - 600 kPa (6 bac 87 psig) 
- Span limits: 120 and 600 kPa (1.2 and 6 bac 17.4 and 87 psi) 
- Max zero suppression: 300 kPa (3 bar; 43.5 psi) = 250% of minimum span 
- Max zero elevation :.100 kPa (1 bar; 14.5 psi) = up to vacuum 

20 mA 

Min 
span 

4 mA 
-100 0 
(LRL) 

Max.) Max. suppression 
. elev. l 

Measuring Range 
- - , 

, - 

Region. 

100 200 

Max 
span 

300 400 500 600 
(URL) 

Input 
signal 
(kPa) 
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- Not OK 

Clean out 

Replace the 
instrument 

Replace the 
instrument 

- YES - 

Simple Fault Finding 
If the transmitter does not appear to be working 
satisfactorily, carry out the following fault finding checks 
before contacting your nearest ABB Kent-Taylor Service 
Center. 

If the instrument is to be returned for repair, ensure that 
it is adequately cleaned and decontaminated. Use for 
packing the original polystyrene box or high density chip 
foam. 

WARNING - If the transmitter forms part of a control loop, the plant must placed under manual control while the instrument is examined or taken out of service. 
Equipment needed : 3 1/2 digits DVM, solvent contact cleaner 
NOTE: 
Unless otherwise specified all checks on test points must be carried out with negative reference terminal on TP2 

Fault : No Output 

Start ( power on ) 

Check the transmitter 
power supply I-- Faulty H Repair or 

replace 

Fault : High, Low or Irregular Output 
Start ( power on) 

Check the transmitter 
power supply 

Or 

- No power 

OK 

Remove the electronics. 
Check the power supply value 

on the electronics side of 
terminal block connector 

(see figure below) 

Remove the terminal 
block and check rear 

connection. 
If necessary replace 

terminal block 

Check for trapped gas in liquid line 
or liquid in dry line 

OK 

OK Check for sediment 
in process flange 

Clean electronics connector, 
reassemble and 

check instrument operation 

T 
OK - Stop 

Connector for 
terminal block 
(viewed from 

electronics side) 

F 
Faulty Replace the 

instrument 

Terminal block 

Electronics 
side 

Sensor Cable 

OK 

I-- Faulty --I 

Present 

Repair or 
replace 

Remove 

HPresent --I 

Check the following: 

TP4 = -2.5 V. ± 0.1 
TP6 = + 2.5 V. ± 0.1 

OK 

1.-- Faulty 

Connect a pressure source to the 
transmitter and checkTP5. 

It should show a change of 
about 600 mV. when the applied 
pressure ranges from 0 and the 

Upper Range Limit. 

OK 

Check that the voltage measured on 
TP5 is ± 200 mV. with no 

pressure applied. Is the value 
within the limits? 

NO 

Using a soldering iron unsolder 
the sensors connections 
from the terminal board. 

Connect the ( lead of the DVM to 
the sensors Black connection and 

check me following: 
Red and Blue : 3 Knti 

Yellow and White : 6 KatI 
Between the Green : 2 1<11 ± 0.3 

Not OK 

1 

Replace the 
instrument 

Trim RV2 to read exactly 0. 
Apply the URL pressure 

and trim RV1 to read 600mV 
Repeat the operation twice. 
Is transmitters output OK ? 

YES 

STOP 

OK 

NO 

Replace the 
instrument 
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Dismantling and reassembly 

CAUTION - Dismantling and reassembly should not be 
carried out on site because the risk of damage to 
components and printed circuits as a result of adverse 
ambient conditions (e.g. humidity, dust, etc.). The di- 
smantling and reassembly procedures given below 
should be carried out in the listed order to avoid instru- 
ment damage. 

Equipment required 

Small Phillips screwdriver 
Small screwdriver 
Small soldering iron 

Output meter, surge protector and terminal block 

Dismantling 

a) Unscrew and remove the cover (1) 
b) If fitted, pull out the output meter (2) 
c) If the meter is not fitted, remove, unscrewing the 

relevant screws, the shorting link (3) 
d) If the surge protector is fitted, remove it unscrewing 

the fixing screws 
e) Unscrew the terminal block fixing screws (4) 
f) Unsold the terminal block wires 
g) Unscrew the ground connection (5) and remove the 

terminal block 

Reassembly 

Proceed as above but do the operation in the reverse 
order. Care should be taken on the polarity of the con- 
nection: the negative wire (black) should be soldered to 
the outer pin. Do not pinch the wires while fitting the 
terminal block. Before screwing the cover, check that 
the "0" ring is not damaged. 

6 - 

Electronics 

Dismantling 

a) Unscrew and remove the cover (6) 
b) Using the soldering iron remove the sensor connec- 

tions from the terminal pins 
c) Unscrew the two Phillips screws that hold in place 

the electronics 
d) Pulling on the two black plastic pillars remove the 

electronics (7) paying attention to not damage the 
sensor cable. 

Reassembly 

a) 

b) 

c) 

d) 

e) 

f) 

g) 

Holding the electronics by the two black plastic pillar 
fit it in place, paying attention that the flat part of the 
printed circuits is parallel to the top of the housing, in 
order to allow the correct passage for the sensor 
cable and the correct electrical connection. When 
the electronics is in place push it gently down to plug 
into the connector 
Screw down the two Phillips screws that fix the elec- 
tronics to the housing 
Using the soldering iron solder the sensor wires in 
the printed circuit terminal pins, paying attention that 
the colors of the wires fit with the colors indicated on 
the printed circuit 
Make the pressure and electrical connections as 
indicated in page 4 and power up the transmitter 
Connect a DVM between TP2 (-) and TP5 (+), see 
Fig. on page 5. With no pressure applied trim RV2 
to read exactly 0 V. 
Apply the URL pressure and trim RV1 to read exactly 
600mV. Repeat these operations twice. 
Proceed with the Zero and Span Calibration proce- 
dures as explained at page 4 
Fit the cover in place. 
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SPECIFICATIONS 
FUNCTIONAL SPECIFICATIONS 
Overrange limit. 
- Sensor 2.: 0.3 MPa, 3-bar, 43.5 psi 
- Sensor 3 : 0.9 MPa, 9 bar , 130 psi 
- Sensor 4 : 2.4 MPa, 24 bar, 348 psi 
- Sensor 5 : 6 MPa, 60 bar, 870 psi 
- Sensor 6 : 15 MPa, 150 bar, 2175 psi 
- Sensor 7 : 37.5 MPa, 375 bar, 5435 psi 
- Sensor 8 : 90 MPa, 900 bar, 13050 psi 
Normal operating pressure limits operates within 
specifications between line pressures of 2 kPa abs, 
20 mbar abs or 0.29 psia and the Upper Range Limits, 
for gauge measurement version and between 0 kPa abs, 
0 mbar abs or 0 psia and the Upper Range Limit for 
absolute measurement version. 
Power supply (at the transmitter terminals) 
The transmitter operates on 12 to 42 Vdc with no load and 
protected against reverse polarity connection. 
Minimum operating voltages: 

Optional surge protection 
Up to 2.5 kV (5 kA discharge current) of 8 us rise time/20 us 
decay to half value. 
Volumetric displacement 
< 0.5 mm3 for max span. 
Power-up time 
Operation within specification in less than 1 sec. with 
minimum damping. 
Insulation resistance 
> 100 MO © 500 Vdc (1000 Vdc option) 
Output signal 
Two-wire 4 to 20 mA dc. 
Ripple content on the output 
less than 2% at 33.4 kHz 
Load limitations - total loop resistance including optional 

is remote indicator line: see figure below 
Line resistance to remote indicator : 15 SI max 

R tom) ) a 
Supply voltage min. operating voltage (Vdc) 

12 Vdc without options 20 
13.5 Vdc with surge protection 1500 

14 Vdc with optional LCD meter 
12.2 Vdc with optional analog meter R - Total loop 

resistance (CI) 600 
15.5 Vdc with all options 

Operating conditions Va Supply voltage (Vdc) 0 12 

Operating 
region 

24 (rel.)42 

Temperature (§) 
°C (°F) 

Process (1) I Ambient 

Ambient 
pressure 
(absolute) 

Relative 
Humidity 

(%) 

Vibration 
, (IEC 654-3) 

EMI/RFI 
(SAMA 

PMC 33.1) 

Supply 
voltage 
Vdc (2) 

Output 
load 
CI (3) 

Reference 
Any value between 
+15 and +35 ± 2 K 
(+59 and +95 ± 3) 

96 kPa ±10% 
960 mbar ±10'% 

720 mmHg ±10% 
60 ± 25% None None 24±0.5 600 

Normal -25 to + 85 
(-13 to +185) 

-25 to +85 (0) 
(-13 to +185) 

Atmospheric 
pressure 

0 and 100 
condens. 

permissible 

Severity class: steady state 
4 = 1 to 10 Hz 

displ. 1.5 mm-acc. 0.5g 
4 = 10 to 60 Hz 

displ. 0.15 mm f = 60 to 500 Hz-acc. 2g 

Class 2-abc 
Field strengths 

up to 10 V/m (5) 12 
and 
42 

0 
and 
1500 

Operative 
limits with 
Silicone oil 
or inert fill 
fluid (4) 

-43 and +120 
(-45 and +248) 

-43 and +85 
(-45 and +185) 

Class 3-abc 
Field strengths 

up to 30 V/m (5) 

Transport. 
& storage 
limits (4) 

Not applicable -50 and +120 
(-58 and +248) 

Severity class: unusual 
-Velocity = 300 mm/s 

= 1 to 150 Hz 
Not applicable 

1 Process temperature above 85 °C (185 °F) require derating the ambient limits by 1.5 : 1 ratio. (2) Refer to 'power supply' requirements. 3) Refer to external loop 'load limitations'. (4) No damage. (5) Frequency range: 20 to 1000MHz. §) Note that if male fitting is used, the lower process temperature limit is -10° C (14° F). (0) Normal operating temperature limits for LCD output meter : -20 and +80°C (-4 and +176°F). 

PERFORMANCE SPECIFICATIONS 
Unless otherwise stated performance specifications are given at reference operating conditions and zero based range for transmitter with isolating diaphragm in AISI 316 L ss and Silicone oil fill. Test procedures and operating influences are in accordance with relevant IEC and SAMA standards. Unless otherwise modified, all errors are quoted as percentages of output span. Total effect is the maximum effect (zero and span shifts) at any point in the calibrated range. 
Accuracy 
Accuracy rating (*) : 

- ± 0.25% of calibrated span (for sensors 2 to 7 with calibrated span up to 75% of max span) 
- ± 0.50% of calibrated span (for sensors 2 to 7 with calibrated span above 75% of max span and for sensor 8). r) Includes combined effects of terminal based linearity, hysteresis and repeatability. For effects of operating influence refer to K-GP specification sheet. 

A III ID "PIP M.15.1Z3/ E Rev. D 

The Company's policy is one of continuous product 
improvement and the right is reserved to modify the 
specifications contained herein without notice. 

ABB Kent-Taylor spa 
Via Statale 113 
22016 Lenno (Como) 
Italia 
Tel. (0344) 58111 

ABB Kent-Taylor.Ltd. 
Howard Road 
St. Neots, Cambs. 
England PE19 3EU 
Tel. (01480) 47q21 

ABB Kent-Taylor Inc. 
1175 John Street 
PO Box 20550, Rochester 
NY 14602-0550 USA 

- I / ,,, 
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COMMANDER 1900 Series Programming Guide 
Circular Chart Recorders 

Recorder Versions 

1 

/0 ABB Instrumentation 
A t!! 
PIMP MP 
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1 

1 

CONTENTS 

Section 

1 

2 

Page 
INTRODUCTION 

GENERAL PROGRAMMING 
2.1 Preparation for Changes to 

the Parameters 

1 

2 

2 
2.2 Security System 2 

BASIC CONFIGURATION LEVEL 2 
3.1 Set Up Input (Process Variable) 4 
3.2 Set Up Pen Range/Event Source 8 
3.3 Set Up Chart 9 
3.4 Set Up Alarms 10 
3.5 Set Up Relay Output 14 
3.6 Set Up Digital Output 16 
3.7 Set Up Analog Output 18 3.8 Digital Inputs 20 
3.9 Access Page 21 
3.10 Scale Adjust 22 

ADVANCED CONFIGURATION LEVEL 25 
4.1 Set Up Function Keys 25 
4.2 Set Up Logic 26 4.3 Set Up Pen Functions 28 

CONNECTIONS & LINKS 29 

1 INTRODUCTION 

The COMMANDER 1900 series of documentation is shown in Fig. 1.1. The Standard Manuals, including the specification sheet, are supplied with all instruments. The Supplementary 
Manuals supplied depend on the specification of the 
instrument. 

N. 

INSTALLATION 

Product Identification 
Siting 

Mounting 

Electrical Connections 
Installation Record 

Part No. 
IM/C1900-INS 

PROGRAMMING 

General Programming 
Basic Config. Level 
Advanced Config. Level 
Connections & Links 

Part No. 
IWCI900-PGR 

OPERATION 

Setting Up 

Displays & Controls 

Operating Level 

Simple Fault Finding 

Part No. 
IWC1900-0GR 

SPECIFICATION SHT. 

Full Specification 

Part No. 
SS C1900 

A - Standard Manuals 

ADVANCED SOFTWARE 
OPTIONS 

Flow Totalisation 

Ramp/Soak Profile 
Maths Functions 
Timer Functions 

Part No. 
IM/C1 900-A0V 

Modbus (RTU) 

Serial Adaptors 

Serial Connections 

Programming Pages 
ASCII Tables 

Part No. 
IM/C1900 -MOD 

B - Supplementary Manuals 

Fig. 1.1 COMMANDER 1900 Documentation 

1 

' A 
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1112 GENERAL PROGRAMMING 3 BASIC CONFIGURATION LEVEL 

,The programming procedures are used to make changes to the 

operating parameter values and for scale adjustment - see 
Fig. 3.2. 

IThe programming of all channels is performed using faceplate 1 

- see Fig. 3.1 

IWhen changing the input type it may be necessary to reposition 
the input selector links accordingly - see Section 5, 

CONNECTIONS & LINKS. 

I2.1 Preparation for Changes to the Parameters 
Ensure that the external alarm/control circuits are isolated if 

inadvertent operation during programming is undesirable. 

IAny change to the operating parameters are implemented using 
the pi or EZ switches - see Section 3 of the Operating Guide. 

Note. The instrument responds instantly to parameter 
changes which are saved automatically when leaving the 
current frame. 

2.2 Security System 
A security system is used to prevent tampering with the 

I programmed parameters by restricting access to programming 
levels, other than the OPERATOR LEVEL; all users have access 
to this level. 

IA security password is used to give access to the programming 
pages. The password can be set to any value from 0 to 9999. 
The instrument is despatched with the password set to '0' - see 

/Section 4.5 of Operating Guide. 

0 

DOo C] 

Faceplate 1 

Fig. 3.1 Location of Faceplate 1 

12 

3.1 Set Up Input (Process Variable) 4 
Input types 
Linearization 
Electrical ranges 
Engineering ranges 
Fault detection 
Digital filtering 

3.2 Set Up Pen Range 8 
Chart ranges 
Event pen sources 

3.3 Set Up Chart 9 

Chart duration (speed) 
Chart stop function 
Auto pen drop 
Pen lift 

3.4 Set Up Alarms 10 
Acknowledge type 
Global alarm acknowledge 
Alarm type 
Trip/hysteresis/time hysteresis 

3.5 Set Up Relay Output 14 
Relay sources 
Relay polarity 

3.6 Set Up Digital Output 16 

Digital output source 
Digital output polarity 

3.7 Set Up Analog Output 18 
Retransmission sources 
Retransmission ranges 
Current output ranges 

3.8 Digital Inputs 20 
Input polarity 

3.9 Access Page 21 

Configurable password 
Internal security link 

3.10 Scale Adjust 22 
Process variable offset adjustment 
Process variable span adjustment 
Pen calibration 
Mains filter 
Pen Linearity Check 

" 

cf 6- ,17-:, 
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1Z1Z-r-..,,,e,-,..--:.,..3,-45:?-_,.,-...;"...ten...- sa.,--.1...:.- ...,-..,..-....-- .., , . - 

1-3 BASIC CONFIGURATION LEVEL 

13.1 Set Up Input (Process Variable) 

VI Information. 
Universal inputs - mV, mA, V, THC, RTD and resistance. 

Internal cold junction compensation. 

Linearization - of temperature sensors to allow use of non-linearizing transmitters or any electrical input. 

Programmable fault levels and actions. 

Digital filter - to reduces the effect of noise on inputs. 

Example A - setting up: 
a current input of 4 to 20 mA 

displaying a range of 0 to 200psi 

a fault detection level 10% above 200psi (engineering/display range) and 10% below Opsi (engineering/display range) 

in the event of a fault being detected and/or the fault detection level being exceeded the process variable is driven downscale. 

Input 

Type 

.110- 

Linearizer 

Type 

- 

Temp. Units 

RTD 

THC 

Current 
Voltage 

Millivolts 

Low resistance 

High resistance 

5/2 

3/2 

RTD 

THC N 

THC B 

THC E 

THC L 

THC J 

THC T 

THC S 

THC R 

THC K 

None 

°F 

°C 

None 

I Example B - se ting up: 

a Type K hermocouple 
displaying temperature in °F 

displaying a range of 0 to 2000°F 
a fault detection level 10% above 2000°F (engineering/display range) and 10% below 0°F (engineering/display range) 

in the event of a fault being detected and/or the fault detection level being exceeded the process variable is driven upscale. 

1 

1 

Electrical 
Range 

Engineering Range 

(Display Range) 

220 
Fault Detection 

20.0 (Input Range High) -; Level 10 % 

200 

4.0 (Input Range Low) Fault Detection 

-20 - % Level 10 °Jo 

Broken Sensor 

Protection Drive 

upscaieDownscale -Ow 

Programme 

Filter 

Value set to 0 

Value set ow 

Value set high 

iebespAc 

Input 

Type 

RTD 

THC 
Current 

Voltage 

Millivolts 

Low resistance 

High resistance 

111 4 

Linearizer 

Type 

-11b- 

5/2 

3/2 

RTD 

THC N 

THC B 

THC E 

THC L 

THC J 

THC T 

THC S 

THC R 

711C K 

None 

Temp. Units 

°F 

°C 

None 

Engineering Range 

(Display Range) 

2200- - ---- Fault Detection 

Level 10 % 

2000 

0 
Fault Detection 

-200 . 

z' 
Level 10 % 

Broken Sensor 

Protection Drive 
Programme 

Filter 

Value set to 0 

Value set ow 

Value set high 

-As"p6v 

te 
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3 BASIC CONFIGURATION LEVEL... 
...3.1 Set Up Input (Process Variable) 

SEE UP 
Inpub 

SELECE 
PU.-4 
PU-3 
PU.-2 
PU- I 

inE9P 
rEd 

ECPL 
U.OLE 

LO OH_ 
H I OH_ 

-1:1-P 
_U.LL 
nonE - NONE - 

1 

LnEYP 
5/2 
3/2 

Sark 
rEd 

EC-b 
EC -n 
EC-E 

EC-E 
EC-5 
EC-r 
EC-W. 
nonE 

Page Header - Set Up Input (Process Variable) 

To advance to Set Up Pen Range Page press the I Q I switch. 

Select Channel 
Select the channel to be programmed: 

PU.- I - Channel 1 

PU.- 2 - Channel 2 
PU.- 3 - Channel 3 
PU.- 4 - Channel 4 

Note. In the remaining frames press the F*1 switch to view the channel selected. 

Input Type (Process Variable) 

ACaution. Ensure the correct input link positions are selected and the input is wired correctly - see Section 5, CONNECTIONS & LINKS. 

Select the input 
rEd - 
ECPL 
UOLE 
LO OH- 
H I OH- 
_R_P 

nonE 

type required: 
Resistance thermometer 
Thermocouple 
Voltage 

- Low resistance (750Q) 
- High resistance (>750Q) 
- Current 

Millivolt (150mV) 
- None 

Linearizer Type 
Select the linearizer type required: 

x3,2} Open channel flow applications 
- x5r2 5/2 

3/2 
SC.r 

rEd 
EC-b 
EC-n 
EC-E 
EC-1 
EC-E 
EC-5 
EC-r 
EC-P. 
nonE 

Square Root 
Resistance thermometer 
Type B thermocouple 
Type N thermocouple 
Type E thermocouple 
Type J thermocouple 
Type T thermocouple 
Type S thermocouple 
Type R thermocouple 
Type K thermocouple 
No linearizer 

I" Continued on next page. 

r.,. 4.... ,....-...tit... ft". 

.. vat 
.10.-.;., 

...4" 
, '," ,...4 

..1. 07-01P5 <*".-4,, ,,, 
'P- r 

5 
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3 BASIC CONFIGURATION LEVEL... 

...3.1 Set Up Input (Process Variable) 

dECPE 
1000 

ERG -L0 

b5Pd 
UP 

nonE 
do 

FdLP 

SELECE 

I 

P GFLE 

fl 

Decimal Point 
Set the decimal point position required for both the engineering range high and engineering range 
low values. 

Engineering Range Low 
Set the minimum engineering (display) value required, 

D Note. The value set must be within the limits detailed in Engineering Range High tables 
opposite. 

Broken Sensor Protection Drive 
In the event of a fault being detected on the input and/or if the Fault Detection Level Percentage is 
exceeded (see next frame), the process variable is driven in the direction of the drive selected. 

Select the broken sensor drive required: 
nonE - No drive 
UP - Upscale drive 
dr? - Downscale drive. 

Fault Detection Level Percentage 
A fault level percentage can be set to detect a deviation above or below the display limits. 

For example, if set at 10.0%, then if an input goes more than 10% above Engineering Range High or 
more than 10% below Engineering Range Low, a fault is detected. 

On some ranges the input circuitry may saturate before the fault level set is reached. In this case an 
error is detected below the level set. 

Set the level required, between 0.0 and 100.0% of engineering span (range low to high) in 0.1% 
increments. 

Note. If an input exceeds the minimum or maximum value for the linearizer selected an error 
is detected regardless of any fault level. 

Programmable Filter 
Filters the process variable input, i.e. if the input is stepped it smooths the transition between steps 
and may also be used for some degree of cleaning of noisy inputs. The filter time represents the time 
a step in the input takes to change the displayed process variable from 10 to 90% of the step. 

Set the value required, between 0 and 60 in 1 second increments. 

Return to Select Channel frame. 

7 
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111 

...3 BASIC CONFIGURATION LEVEL 

13.1 Set Up Input (Process Variable) 

rf75-ii I 

eon 
Input 
Type 

L CPL 

1 

1 6 

rnc-Lo 
Ltp 

un 
dE5-F 
dE G -C 

nonE 
$ 

ERG -1-1 1 

WOO 

Input Range High 
Set the maximum electrical input value required (in electrical units). 

a Note. The value set must be within the limits detailed in the table below. 

Input Type Range Low Min. Range High Max. Min. Range (Low to High) 

Millivolts 0 150 5.0 

Volts 0 5 0.1 

Milliamps 0 50 1.0 

Resistance Low 0 750 20 

Resistance High 0 9999 400 

Input Range Low 
Set the minimum electrical input value required (in electrical units). 

a Note. The value set must be within the limits detailed in the above table. 

Temperature Units 
Select units required. 

Engineering Range High 

Set the maximum engineering (display) value required. 

a Note. The value set must be within the limits detailed in the tables below. 

Linearizer 
Type 

Degrees Fahrenheit Degrees Celsius 

Min. Max. Min. Span Min. Max. Min. Span 

Type B 0 3272 1278 - 18 1800 710 

Type E -148 1652 81 -100 900 45 

Type J -148 1652 90 -100 900 50 

Type K - 148 2372 117 - 100 1300 65 

Type N - 328 2372 162 -200 1300 90 

Type R &'S 0 3092 576 -18 1700 320 

Type T -418 572 108 - 250 300 60 

RTD - 328 1112 45 - 200 600 25 

Performance accuracy is not guaranteed below 725°F/400°C for types B, R and S thermocouples. 

Minimum span below zero Type T 126°F/70°C 

Minimum span below zero Type N 189°F/105°C 

THC standard DIN 4730 IEC 584 

RTD standard DIN 43760 IEC 751 

Linearizer Type 
Engineering Range High and Low 

Min. Max. 

5/2 

-9999 +9999 3/2 

Square Root 

None 

Continued on next page. 

S 
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1 

Coding 
The physical and functional characteristics of this transmitter of the Deltapi K Series are summarized into specific document named "code list". Basis catalogue and sequential identification number are as follows: 

Letter which identifies 
t;-,e Deltapi K Series 

K-GP abcdefghijkl 
T 

Letters which identifies 
the model 

Fi VERSION 

Physical and functional 
characteristics 

Code 

I Gauge pressure transmitter 
I Absolute pressure transmitter GN 

AN 

(7- CERTIFICATION 

d 

General Purpose 
2 Intrinsic Safety ( EEx is Ito CENELEC EN50020 
3 Type Vir (Ex N) to BS 6941 : 1988 
7 

SENSOR 

Span limits (adjustable between) 
40 and 200 kPa 0 4 and 2 bar 5.8 and 29 psi 2 120 and 600 kPa 1.2 and 6 bar 17.4 and 87_psi 3 320 and 1600 kPa I 3 2 and 16 bar 46.4 and 232 psi 4 800 and 4000 kPa 8 and 40 bar 116 and 580 _psi 

5 2000 and 10000 kPa 20 and 100 bar 290 and 1450 psi 6 5000 and 25000 kPa 50 and 250 bar 725 and 3625 psi 7 12000 and 60000 kPa 120 and 600 bar 1740 and 8700 psi 8 

MPreparation 
None 

1 2 1 Special degreasing 
Cleaning for 02 Service (not applicable sensor code 7 or 8 at position 

3 1 

1 4 I 

I Use code 

a 
I 

Process connection 
DIN 16288. Form B - G 1/2 A Male 
1/2 NPT Female 

F 

TOP WORKS 
Housing materiel Electrical connections 

Aluminium alloy 
1/2 NPT 

B 
M 20 

C 
1/2 GK 0 
PG 13.5 

AISI 316 L ss 

1/2 NPT 
M 20 

3 
1/2 GK 4 
PG 115 

5 

Output meter 
None 
Ar,=100 36 mm. (901 linear scale 
Analog 36 mm. (901 special scale 
Digital LCD standard scale (0 10 100% linear) 
Digital LCD special calibration 

1 

2 
8 

6 
S 

1-11 

Surge protection 
None 

3 

ri 
Yes 

4 

MOUNTING BRACKET AND NUTS (Supplied loose) 
None 

1 Carbon steel 
2 AISI 304 ss 
A 

ECalibration 
Calibration carditeaia Standard (0 - max. span) 

No 2 At specified range and reference conditions 
No 4 (maximum zero suppression = 250% of minimum span) Yes 5 I At specified operating temperature 
Yes 6 I 
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3 BASIC CONFIGURATION LEVEL... 

3.3 Set Up Chart 

Information. 
Programmable chart duration - between 1 and 167 hours or 7 and 32 days. 

Chart stop function - the chart can be stopped by an alarm, digital input, logic equation result or a real time event (if timer 
option is fitted). 

Auto pen drop - automatically drops the pen(s) onto the chart after a 5 minute delay to ensure recording is not left disabled 
inadvertently. 

SEE UP 
CHRrE 

CHRrE 
32d9 

Mr I 

CH-5LP 

nonEl 

And P 

SEE UP 

CHArL 

LFE En 

PEnLFE 
rECOrd 
[) [ cfrOP I 

LIFE I t 
rEE'ufn 

pct, p. 

I RE rEE1-0.-1-71 

Page Header - Set Up Chart 

To advance to Set Up Alarms Page press the CI switch. 

Chart Duration 
Select the chart duration required per revolution of the chart; between 1 and 167 hours or 7 and 
32 days. 

Stop Chart Source 
Select the source required for stopping the chart. 

For a description of sources - see Table 3.1 on page 15. 

Auto Pen Drop 
Select 'YES' to enable or 'n0' to disable. 

If 'YES' selected, pen(s) drop automatically onto the chart 5 minutes after they are lifted. 

If 'n0' selected, the pen(s) remain lifted until they are manually dropped by the operator. 

Pen Lift Enable/Disable 
The I I switch can be disabled if required. Select 'YES' to enable or 'ITO' to disable. 

Pen Lift/Pen Status 
To raise pen(s) press 

rECOrd - 
L (FE 

PRr H. 

RE rEF 

To lower pen(s) press 
rEkUrn - 
drOP - 
rECOrd 

switch. The following status displays are shown: 
pen records on chart 
pen lifts off chart 
pen moves to park position 
pen at reference position 

El switch. The following status displays are shown: 
pen returns to record position 
drops (lowers) onto chart 
pen records on chart 

Return to top of Set Up Chart Page. 

9 
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...3 BASIC CONFIGURATION LEVEL 

3.4 Set Up Alarms 

Information. 
Four alarms per channel - identified Al to D1 (for channel 1) up to A4 to D4 (for channel 4). 

Three operator acknowledge options. 

Global alarm acknowledgment - by digital input, alarm, logic equation result or real time event (if option fitted). 

High/low process alarms. 

Fast/slow rate of change - of process variable alarms. 

Adjustable hysteresis value - to prevent oscillation of alarm state. 

Time hysteresis - to allow delayed triggering of alarms. 

Process 
Variable 

High Process 

Low Process 

Fig. 3.3 High and Low Process with Hysteresis 

11 

Hysteresis 

Trip Point 

Hysteresis 

Alarm On 

Alarm Off 

Alarm On 

Alarm Off 

Output 

0 40 0 

70 

Time in seconds 

Counter 
Started 

Alarm Trip Point 

130 
Alarm On 

Alarm Off 

Counter Counter Hysteresis Time Counter 
Reset Started Elapsed Reset 

Time Hysteresis Status 

Example shows time hysteresis set to 70 seconds used with a high process alarm 

Fig. 3.4 Time Hysteresis Alarm 

44' "- 
tr. k .1.-F'""Ss 
vd...*Mz*"" 7:- 

I 
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3 BASIC CONFIGURATION LEVEL.. 
...3.4 Set Up Alarms 

The maximum time it takes to detect an alarm condition 
is present (T), in seconds, is calculated as follows: 

1800 
x 2 T = [10.81 + 

Trip Value 

The time it takes for the alarm state to be cleared once 
the alarm condition has been removed is also equal to T. 

Alarm On 

Alarm Off 

1 hour 
1 hour 

Falling Slow Rate 

Alarm On 

L_ Alarm Off --I 

.5 

Examples shown are for a trip value of 10%/hour on a PV engineering range of 0.0 to 100.0 

T [10.81 1800] 
x 2 T = 382 seconds 

10 

Fig. 3.5 Slow Rate Alarms with Hysteresis 

Rising Slow Rate 

L 

The maximum time it takes to detect an alarm condition 
is present (T), in seconds, is calculated as follows: 

T = [10.81 + 
1800 

x 2 Trip Value 9.5 
1 hour 

Alarm On 

Alarm Off 

The time it takes for the alarm state to be cleared once 
the alarm condition has been removed is also equal to T. 

X10.1 

Falling Fast Rate 

1 hour 

L 

9.5 
1 hour 

Alarm On 

Alarm Off 

1 hour 

Rising Fast Rate 

Examples shown are for a trip value of 10°/0/hour on a PV engineering range of 0.0 to 100.0 

T [10.81 18001 
x 2 T = 382 seconds 

10 

Fig. 3.6 Fast Rate Alarms with Hysteresis 

L 

11 
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..3 BASIC CONFIGURATION LEVEL 

.3.4 Set Up Alarms 

Ch. 4 

Ch. 3 

Ch. 2 

Ch. 1 

12 

SEE UP 

ALA,- _ S 

RCI-1.k9P 

LRECH 
flOr _AL 

nonE 

A 

ACP.Sr C 

AL _ d1-1 

nonE 

AL_ dLI 

AL .. ALI 

AL d3 

AL R3 

AL _ d2 

AL .. R2 

AL d l 

AL_ R I 

nonE 
NONE- 

Page Header - Set Up Alarms 

To advance to Set Up Relay Output page press the IP switch. 

Alarm Acknowledge Type 

Alarms may be acknowledged while they are displayed. 

Select the alarm acknowledge type: 

nonE - no acknowledge facility. If the cause of the alarm no longer exists, the alarm state 

and display are cleared automatically. 

Alarm cause L.E.D. Alarm State 

Present 

Not Present 

Flashing 

Off 

Active 

Inactive 

170r _ AL and Lfi*CH if the cause of the alarm no longer exists, the alarm display 

remains until it has been acknowledged. 

Alarm cause Acknowledge L.E.D. Alarm State 

Present 

Present 

Not Present 

No 

Yes 

Previously acknowledged 

Flashing 

Steady 

Off 

Active 

Active 

Inactive 

Present 

Not Present 

Not Present 

No 

No 

Yes 

Flashing 

Flashing 

Off 

Active 

Active/Inactive* 

Inactive 

*Alarm state is active if L RE CH is selected or inactive if nOr _ RL is selected 

Global Alarm Acknowledge Source 

Select the alarm acknowledgment source required. 

For a description of sources - see Table 3.1 on page 15. 

Select Alarm 
Select the alarm to be programmed. 

Note. In the remaining frames press the {* j switch to view the alarm selected. 

Continued on next page. 

Raubers Road Nudgee SPS SP276 Vacuum Sewer System OM Manual

Q-Pulse Id TMS636 Active 29/01/2014 Page 211 of 404



1 

1 

1 

10 

1 

1 

Ir 

1 

1 

11 
1 

3 BASIC CONFIGURATION LEVEL... 
...3.4 Set Up Alarms 

PP. EYPE 
5-rREE 
F-TREE 

SEL ECE LO-PrE 

OFF 

H I-PrE 
OFF 

Er IP 

1 
NYSE 

SELECt 

V 

E-HYSE 

U 

Alarm Type 
Select the alarm type required for the alarm selected. 

1-PrC - high process 
LO-PrC - low process 
F-r LE - fast rate (rate of change of process variable) S-rE - slow rate (rate of change of process variable) 
OFF - alarm off 

Trip Level 
Set the trip value required for the alarm selected. 

The following are displayed in engineering units: 
14PrC, LPrC. 

The following are displayed as a percentage of the engineering span (engineering range high - engineering range low) per hour between ±0.5 and ±500%: 
FrLE and SrfrE. 

Hysteresis 
Hysteresis is operational when the alarm is active. 

Set the hysteresis value required for high/low process, in engineering units (within the engineering range) or in 0.1% increments for rate alarms. The alarm is activated at the trip level but is only turned off after the alarm variable has moved into the safe region by an amount equal to the hysteresis value. For rate alarms this setting is a percentage of the trip rate -see 'Fr LE' and 'Sr LE' in previous frame. 

Time Hysteresis 
Set the time hysteresis value required between 0 and 9999 seconds. 

K3 Note. The alarm condition must be present continually for the time set, before the alarm becomes active. If a hysteresis level is also set, the alarm condition remains active until the process variable moves outside the hysteresis band. When the alarm condition no longer exists the alarm becomes inactive, i.e. time hysteresis does not affect turning off of alarm states. 

Return to Select Alarm frame. 

13 
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1...3 BASIC CONFIGURATION LEVEL 

13.5 Set Up Relay Output 

IPS 
WM Information. 

1 

Relay Output - omitted on 1901J (non-upgradeable version). 

Relays - can be energized by alarms, logic equation results, digital inputs, real time events 

wrap signal (totalizer option). 

External Totalizer count function - external counter can only be driven by module type 

module positions 4, 5 and 6. 

Polarity - to allow failsafe settings. 

(timer option ) and totalizer 

3 (4 relays module) fitted in 

Select Relay Output 

Relay 5.1 

Relay 5.2 

Relay 5.3 

Relay 5.4 

Module Position -I 
Relay No. 

SEE UP 

rELR95 

SELECE] 
rL9 1.1 

Module Position 
Relay No. 

nonE 
NONE - 

SOUrCE 

nonE 

Relay Source 

Alarm Acknowledge 

Logic Equation 1 

Logic Ecjuation 8 

Digital Input 1 

Digital Input 2 

Alarm Al 

Alarm D4 

None 

Polarity Selection 

Source State Polarity Relay State 

-k. Alarm Al 

Active 
Positive Energized 

Alarm Al 
Active 

Negative De energized 

ri Alarm Al 

. Inactive 
Positive De energized -10- 

Alarm Al 

Inactive 
Negative Energized 

Page Header - Set Up Relays 

To advance to Set Up Digital Output Page press the W] switch. 

Relay Contlicts 

NC 0-7 
C NO 

NC 

NO 0-° 
NC 

NO o-° 
NC 0-7 
NO 

Select Relay Output 
Select the output to be programmed. The selections in this frame relate to the number of fitted 

modules with relays and their relative module positions. 

Example - for a type 3 (four relays) module fitted in position five the following selections are also 

programmable: 
r E L FlY 5.1 (position 5, relay 1) 

r EL R Y 52 (position 5, relay 2) 

r EL RY 53 (position 5, relay 3) 

r EL RY 5.'1 (position 5, relay 4) 

a Note. In the remaining frames press the switch to view the relay selected. 

Relay Source 
Select the source required to activate the selected relay. 

For a description of sources - see Table 3.1 on page 15. 

Ec Note. To drive an external counter C 0 Unk.x must be selected. 

Continued on next page 
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3 BASIC CONFIGURATION LEVEL... 
...3.5 Set Up Relay Output 

POLrEY rE 
POSL LIE 

rIEGEU.E 

SELECE 1 
Ca) 

Polarity 
The polarity selection is used to invert the effect of the digital source state on the relay state as shown in the following table: 

Source State Polarity Relay State 

Active Positive 
Negative 

Energized 
De-energized 

Non-active Positive 
Negative 

De-energized 
Energized 

Select the polarity required 

Caution. Check connections before operating - see Section 5, CONNECTIONS & LINKS. 

Return to Select Relay Output frame. 

Source 
Description 

R L _RC P. Alarm Acknowledge - Unacknowledged process alarm anywhere in the unit 

k 1.. Er2 
b 1_ Er. I 

Real time event 2 Real time events (only available if timer option fitted - see Advanced Software Options Real time event 1 Manual). 

Ec.n-Li 

Ec.n-3 
Ean-2 
Ean- I 

Programmable logic equation 4 
Programmable logic equation 3 
Programmable logic equation 2 Programmable logic equations - see Section 4.2, Set Up Logic 
Programmable logic equation 1 

r RP- 4 
*counE. 41 

r RP- 1 

* 
COUPE. / 

Wrap around on total 4 
Total 4 external counter drive 

Wrap around and count (only available if totalizer option fitted) Wrap around on total 1 

Total 1 external counter drive 

d IL-Se 

d 1G- 1.1 

Digital Input 6.8 

Digital input 1.1 I- Digital Input number 
Module number 

RL -d4 
RL -C4 
RL-b4 
RL -R4-1 

Alarm D 

Alarm C 
Alarm B 

Channel 4 Alarms (if applicable) 

Alarm A 

F1L -d3 
RL -C 3 
RL-b3 
RL -R3 

Alarm D 
Alarm C 
Alarm B 

Channel 3 Alarms (if applicable) 

Alarm A 

RL-d2 
RL -C2 
RL -62 
RL -R2 

Alarm D 

Alarm C 
Channel 2 Alarms (if applicable) Alarm B 

Alarm A 

RL-d 1 
RL-C 1 

RL- I3 I 

AL -R 1 

Alarm D 
Alarm C Channel 1 Alarms 
Alarm B 
Alarm A 

nonE No source required 

* Only available on 4-relay and 8-digital output modules (types 3 and 5), fitted in module positions 4,5 and 6. 
Table 3.1 Description of Sources 

15 
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...3 BASIC CONFIGURATION LEVEL 

LSet Up Digital Output 

Information. 
This page is not displayed if there are no digital outputs fitted. 

Up to 24 digital outputs are available - depending on the module types fitted. 

Digital outputs - can be energized by alarms, logic equations results, digital inputs, real time events (timer option) and 

totalizer wrap signal (totalizer option). 

External Totalizer count function - external counter can only be driven by module type 5 (8 digital outputs module) fitted 

in module positions 4, 5 and 6. 

Polarity - inverts the effect of the selected source on the output state. 

Select Digital Output 

Page 16 Header 

Module Position 

Output No. 

Output 5.1 

Output 5.2 

Output 5.3 

Output 5.4 

Output 5.5 

Output 5.6 

Output 5.7 

Output 5.8 

16 

Digital Source 

Alarm Acknowledge 

Logic Equation 1 

Logic Equation 4 

Digital input 1 

Digital input 2 

Alarm Al 

Alarm D4 

None 

Polarity Selection 

Source State Polarity Output State 

--id Digital Input 1 

Active 
Positive Energized 

Digital Input 1 

Active 
Negative De-energized 

Digital Input 1 

Inactive 
Positive De-energized 

Digital Input 1 

Inactive 
Negative Energized 

1 

00 
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3 BASIC CONFIGURATION LEVEL... 

...3.6 Set Up Digital Output 

d !GIRL 
OULPfrS 

SELECE 
- I MTh I. 

Module Position 
Output No. 

ROPE 
NONE - 

SOUrCE 

POPE 

NONE 

POL EY 
POSE UE 

nEGEU.E 

SEL ECE 

0 

Page Header - Set Up Digital Outputs 

to advance to Set Up Analog Output page press the P switch. 

Select Digital Output 
Select the output to be programmed - the selections in this frame relate to the number of fitted 
digital output modules and their relative module positions. 

Example - for a type 5 (eight digital outputs) module fitted in position five the following selections 
are also programmable: 

OUE 5. 1 (position 5, output 1) 
OUE 52 (position 5, output 2) 
CUE 5.3 (position 5, output 3) 
OUE 5.14 (position 5, output 4) 
CUE 5.5 (position 5, output 5) 
CUE 5.6 (position 5, output 6) 
CUE 5.1 (position 5, output 7) 
CUE 5.8 (position 5, output 8) 

a Note. In the remaining frames press the F*1 switch to view the output selected. 

Output Source 
Select the source required to activate the selected digital output. 

For a description of sources - see Table 3.1 on page 15. a Note. To drive an external counter C01.111E.x must be selected. 

Polarity 
The polarity selection is used to invert the effect of the source state on the output as shown in the 
following table: 

Source State Polarity Output State 

Active Positive 
Negative 

Energized 
De-energized 

Non-active Positive 
Negative 

De-energized 
Energized 

Select the polarity required 

ACaution. Check connections before operating - see Section 5, CONNECTIONS & LINKS. 

Return to Select Digital Output frame. 
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3 
BASIC CONFIGURATION LEVEL 

3.7 Set Up Analog Output 

Information. 
Analog Output - omitted on 1901J (non-upgradeable version). 

Fitted analog outputs - assignable to retransmit any process variable. 

Selectable retransmission range - allows maximum resolution on range of interest. 

Adjustable output range - for non-standard and reversed outputs. 

111 

1:1 Note. The example below shows analog output 1 set to retransmit part of process variable 1's engineering range (250 to 

750°C) as a 4.0 to 20.0mA current output. 

Select Analog 

Output 

Output 1 

Output 6 

18 

Select Output 

Source 

PV1 

PV2 

PV3 

PV4 

Setting Output Ranges 

1000°C (Engineering Range High) 

750°C (Retransmission Range High) 

Range to be 

transmitted 

250°C (Retransmission Range Low) 

0°C (Engineering Range Low) 

20.0mA (Output Range High) 

4.0mA (Output Range Low) 

e 

4 

O 4 
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1 
3 BASIC CONFIGURATION LEVEL... 

...3.7 Set Up Analog Output 

SEE UP 
Ana oo 

SELECE 
OP- 

OP-x 
nonE 

- NONE 

OP-SrE 

PIJ.- I 

nonE 

NONE- 

Page 

ONE - 
r fIG-H I 

rnc-L o 

H I-OP 

SELECT 

LO-OP 

fl 

Page Header - Set Up Analog Output 

To advance to Digital Inputs Page press the [C3 I switch. 

Select Analog Output 
Select the analog output to be programmed. The selections in this frame relate to the number of fitted modules with analog output. 

Example - Output 1 is the analog output in position 1 (fitted on the main board), output 3 is the analog output fitted in module position 3. 

Note. In the remaining frames press the 1* switch to view the analog output selected. 
Output Source 
Select output source required. The selections in this frame correspond to the channels on the instrument (as available) - PV1 (channel 1), PV2 (channel 2) etc. 

Retransmission Range High 
Set the engineering range value (in engineering units) at which maximum output is required. 

Retransmission Range Low 
Set the engineering range value (in engineering units) at Which minimum output is required. 

Output Range High 
Set the maximum current output required for the Retransmission Range programmed between 2.0 and 20.0mA. 

Output Range Low 
Set the minimum current output required for the Retransmission Range programmed between 2.0 and 20.0mA. 

Return to Select Analog Output frame. 
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...3 BASIC CONFIGURATION LEVEL 

3.8 Digital Inputs 

Information. 
Digital Input - omitted on 1901J (non-upgradeable version). 

Up to 30 digital inputs are available - depending on the module types fitted. 

Volt-free contacts or TTL levels. 

Polarity - sets the logic state (unchanged or inverted) for the module position(s). 

Select Digital Input 

Position 1 

Position 2 

Position 3 

Position 4 

Position 5 

Position 6 

d laRL 
InalkS 

SELECE 
POsn 

Posn 
nonE 

SELECE 

20 

NONE - 
Mr-EY 
POSE LIE 

rIEGEU.E 

Input State 

Switch Input Logic Input 
(volt-free) (TTL) 

5V 

or OV 

CY0-- or 5V 

OV 

Polarity 

Selected 

Page Header - Digital Inputs 

To advance to Access Page press the 

Negative 

Positive 

Negative 

Positive 

Logic State 

switch. 

Input Active 

Input non-active 

Input non-active 

Input Active 

Select Digital Input 
Select digital module position to be programmed. 

Note. In the remaining frames press the I * I switch to view the module selected. 

Polarity 
Select the polarity required for the module position selected above: 

POSE U.E - logic input state unchanged 
17E GE LLE - logic input state inverted 

Return to Select Digital Input frame. 
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1 

3 BASIC CONFIGURATION LEVEL... 
3.9 Access Page 

Information. 
Configurable password protection - of PROGRAMMING LEVELS. 

Internal security link - enable/disable password protection. 

ACCESS 
PAGE 

C -PASS 

Page Header - Access Page. 

To advance to Scale Adjust Page press the qj switch. 

Configuration Password 
Prevents access to the Programming Pages. 
Set the required password, between 0 and 9999. 

Return to top of Access Page. 

Without Correct 
Security Code 

With Correct 
Security Code 

Operating 
Pages 

SECOOE OPrfrOr 
LEVEL 

Enter Security Code 
(programmed in Access Page) 

CD 

b RS IC 

LEUEL 

RellitlEd 
LEUEL 

Fig. 3.7 Use of Security Code in Operator Level 

4 

1 

3 

4 

Enable Security position, 
allows access to 
CONFIGURATION LEVELS 
with correct security code. 

4 

Y 
I rp l 

3 

4 

Disable Security position, 
allows unprotected access to 
CONFIGURATION LEVELS. 

Fig. 3.8 Location of Security Link 

21 

Raubers Road Nudgee SPS SP276 Vacuum Sewer System OM Manual

Q-Pulse Id TMS636 Active 29/01/2014 Page 220 of 404



I,,,,,--., _-- - -r-_-.-..i,-;..11..--.---7"---=::-. :,--,-;-`:-e--^-;:fl.0 

...3 BASIC CONFIGURATION LEVEL 

I3.10 Scale Adjust 

NB 
KAI Information. 

Analog Inputs - do not require re-calibrating when the input type or range is changed. 

Process variable adjust reset - removes any previously programmed offset or scale adjustment settings. 

System offsets errors - can be removed using process variable scale offset adjustment. 

System scale errors - can be removed using process variable span adjustment. 

Process variable offset/span adjustment - can be used to perform spot calibration 

Pen(s) - can be independently calibrated and checked across the full range of the chart. 

Mains filter - selectable for maximum noise rejection. 

Pen Linearity Check - automatically draws a pen linearity test pattern. 

PV1 (x) (x) Span Adjust (+) Offset 

Scale Adjustment 

PV1 

Engineering Range 

100°C 

250.0°C 

50.0°C 

Chart 

Offset Adjustment 

Display 

Engineering Range 

225 °C 

250.0°C 

50 0°C 

OFFSEE 

99.8 

AND 

Display 

200.3 

a a a 
gEI=EC 

9 DOD 

Offset Adjustment 

Span Adjustment 

Display 

spRn 
L 2255 

.. a 13E1] 
9 EC CD Efl 

CI 

Span Adjustment 

CI 

Display 

OFFSEE 

too.° 
iinTtTifi 
CJEDC3 

Display 

LSPFill 

L 225.0 
= Z; 

CIEICJEE 
g EDIT 

Note. As a general rule: 
use Offset adjustment for spot calibration at <50% of engineering range span. 

use Span adjustment for spot calibration at >50% of engineering range span. 
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...3.10 Scale Adjust 

SCALE 
RdJUSk 

SELEC& 
L IncHw. 
F 1LbE 

PE17-4 

PEP- 

PU-4 

PU.- 
nonE 

NONE - 
rESEE 

YES 
no 

OFFSEE 

3 BASIC CONFIGURATION LEVEL 

Page Header - Scale Adjust 

To advance to BASIC CONFIGURATION LEVEL frame use the tp switch. 

SELECt 

SPRI1 

Select Process Variable/Pen 
Select linearity check, process variable or pen required: 

L Incup. - the pens automatically draw a test pattern to check pen linearity. dOPE is displayed on completion 
F IL tEr - mains frequency filter 
PEP x - pens 1 to 4 
PU.- - process variable on channel 4 
P11-3 - process variable on channel 3 
PU.-2 - process variable on channel 2 
PLI.- 1 - process variable on channel 1 
POPE - None 

Note. In the remaining frames press the LIE I switch to view the process variable or pen selected. 

Process Variable Scale Adjustment Reset 
Set YES to reset the process variable offset and span values to their nominal values (values are reset when frame is exited). 

Process Variable Offset Adjustment 
Electrical and resistance thermometer inputs: apply the correct input for the spot calibration required. 
RTD inputs: use resistance values obtained from standard tables. 

Thermocouple Inputs: measure the ambient temperature at the output terminals of the signal source (calibrator). From thermocouple tables obtain the millivolt equivalent of this temperature (a) and that for the spot calibration temperature (b). Subtract (a) from (b) and set the signal source to the resultant value. (The voltage is negative if the spot calibration temperature is below the measured ambient temperature). 

Note. The displayed units are engineering units. 

Set the value required. The decimal point position is set automatically. 

Example - If the display range is 50.0 to 250.0 and a spot calibration is required at 100 and 225, inject a signal equivalent to 100 and set the display to 100.0 using the ci and I switches 

Span Adjust 
Proceed as for Offset Adjustment above and apply the correct input for the spot calibration required. The displayed units are engineering units. Set the value required. The decimal point is set automatically. 

For the example above, inject a signal equivalent to 225 and the set the display to 225.0. 

1,4- 

N4s4V0142'4. 
- IrXTVO'C'e. . 

Continued on next page. 

<*t 
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...3 BASIC CONFIGURATION LEVEL 

...3.10 Scale Adjust 

SELECT 

PER 
SEEPEn 
RE ;00 

SEEPEn 
1* 0 

SELECE 
PER 

CHEEP. 

SELECb 
F ILLE, 

F ILLEr 
50 HrE 
SO HrE 

SELECt 
F !LEE, 

L(413)-- 

Calibrate Pen At 100% 
Drives the pen automatically to the full scale position on the chart. 

Use the Ell and El switches to set pen to 100% on the chart. 

Calibrate Pen At 0% 
Drives the pen automatically to the zero position on the chart. 

Use the Ei and El switches to set pen to 0% on the chart. 

Check Pen Calibration 
The pen calibration can be checked at any point on the chart. 

Use the ICI and 11:1 switches to move the selected pen from the zero point up to the 100% position 

on the chart. 

0 Note. If the true time event option is fitted the red pen does not move beyond the 94% position 

on the chart. 

Select Filter 
Select the mains frequency of the supply used to ensure maximum noise rejection on analog inputs. 

Return to Select Process Variable/Pen frame. 
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4 ADVANCED CONFIGURATION LEVEL 

4.1 Set Up Function Keys 
25 

4.2 Set Up Logic 
26 

4.3 Set Up Pen Functions 
28 

LT-1 
LJ 

OPrkOr 
LEU.EL 

Operator Level 

ERS IC 

conF IG 

Basic Config 

Rd11.11Cd 

(OF IG 
Advanced Config Set Up Functions Keys 

Section 4.1 Page 25 

SEE UP 

F - 
Set up Function Keys 

F I 

Function Key 1 

F-P.EY 2 

Function Key 2 

Set Up Logic 
Section 4.2 Page 26 

SETUP 
LOG IC 

Set Up Logic 

SELECT 
ECR. 

Select Equation 

E C.17. ; 

Configure Logic 

E Oft 

Configure Logic 

Set Up Pen Functions 
Section 4.3 Page 28 

PER 

Funan 
Pen Functions 

PER- 

Pen 1 Function 

PER- 

Pen 4 Function 

Fig. 4.1 Advanced Configuration Level 

4.1 Set Up Function Keys 

Information. 
Programmable function key - on each faceplate 

Home function - returns the instrument display to the start of the operating page when at the top of any page. 
Global alarm acknowledge function - acknowledges any unacknowledged alarms on all channels. 

SEE UP 
F-P.EYS 

F-I-s.EY I 

HD_E 
AL ACP. 

F-P.E92 
HO_E 

RL_RCP. 

in) 

Page Header - Set Up Function Keys 

To advance to the Set Up Logic press the switch. 

Function Key 1 

Select function required. 
H0_ E Home (return to Operating Page in OPERATING LEVEL) RL_RCP. Acknowledge alarm 

Function Key 2 
Select function required (if applicable). 

Return to Set Up Function Keys frame. 

25 
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...4 ADVANCED CONFIGURATION LEVEL 

4.2 Set Up Logic 

Information. 
4 logic equations 

7 elements per equation 

OR/AND operators 

Can combine internal and external digital signals - i.e. alarms, digital inputs, other logic equation results and real time 

events (timer option). 

For each equation, the logic elements 1 to 7 are arranged sequentially, as shown below. Odd numbered elements are used for 

logic inputs and even numbered elements for logic gates. 

Logic inputs must be set to one of the digital sources listed in Table 3.1 on page 15. 

Logic gates must be set to And, Or or End. Setting an element to End terminates the equation. 

Logic 
Inputs { 

R nd /Or [ 

Note. Elements on each equation are calculated 
sequentially, i.e. elements 1, 2 and 3 are evaluated first and 

this result is then combined with elements 4 and 5. 

Similarly, this resultant is then combined with elements 6 

and 7 to give the logic equation result. 

Example - Reservoir level monitoring using: 

process variable 1 with an engineering range 0 to 100 feet 

logic equation 1 result assigned to relay 1.1 which is used to operate the control valve. 

Control. 
Valve 

Relay Output 

Manual Overide 

Alarm B1 

80 
feet 

/0, za4' /7. 

Flow Conditions 

Close reservoir control valve if: 

Reservoir level >50 feet AND 

rate of change >10 ft/hr 

OR 

Reservoir level >80 ft 

OR 

Manual override switch 

operated 

26 

Level Sensor 

Input Elements 

Alarm Al - set to high process trip at 50 ft 

Alarm B1 - set to high process trip at 80 ft 

Alarm Cl - set to fast rate trip at 10% of 

range per hour (10 ft/hr) 

Manual override switch: 

Connected to digital input 1.1 
Digital input number---I 
Module number 

Negative polarity 

Volt-free switching 

Level 

Alarm Cl 

Rate of 
i change 

> 10ft/h/ 

Time 

Entering the Logic Equation 

Een ;2 

RL-R I Een " 
RL-C I Een ALL e.n tv 

Or 
RL -13 

E en Ls I-11 
Or 

E On t6 

la. 
d IG- I. I 

E en n 
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4 2 

I 

1 

4 ADVANCED CONFIGURATION LEVEL... 
Set Up Logic 

SEE UP 
LOC IC 

SELECE 
EC.I1 

Ecn2 
EC.I73 

nonE 

Page Header - Set Up Logic 

To advance to Set Up Pen Functions Page press the IP switch. 

Select Equation 
Select equation to be constructed. 

In the remaining frames press the rc switch to view the equation selected. 

ONE 

V 

EEqua ion No. 

Element No. 

Ec.n ;- Equation n/Element 1 

EC.174 Select the source required for element 1. 

nonE 
NONE-4-1 

Earl 1-2 
or 

And 
End 

- END-41 

EC.n 1-3 
E0.171-I 

fiOnE 

For a description of sources - see Table 3.1 on page 15. 

Equation n/Element 2 
Select the operator required to combine elements 1 and 3: 

Or - Or 
find - And 
End - Ends equation 

Equation n/Element 3 
Repeat previous two steps for elements 3 to 7. 

Odd numbered elements = sources 
Even numbered elements = operators 

Return to Select Equation frame. 

27 
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1 

...4 ADVANCED CONFIGURATION LEVEL 

4.3 Set Up Pen Functions 

[ Any fitted pen can be assigned to a trend or an event function. 
Information. 

pEn 
Funan 

PER- 
ErEild 
EU.EnE 

PEll 
Funan 

y 
PER-2 

PER -4 I 

fi) 

Page Header - Pen Functions 

To advance to Advanced Configuration frame press the IP switch. 

Pen 1 

Select pen function required: 
ErEnd 

- 
Trend pen 
Event pen 

Note. The event pen and true time line event pen are separate functions and only the event 
pen can be selected in this page. The true time line event pen option allows event marking on the 
same time line as the red pen and requires a special pen arm and motor assembly. Refer to the 
order code in the Specification Sheet. 

Pen 2 to 4 
Repeat as for Pen 1 (if applicable). 

Return to top of Set Up Pen Functions Page. 
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OPERATIONS AND MAINTENANCE MANUAL 

TABLE OF CONTENTS 

Section 1 Vacuum Sewerage Transport System 
1.1 System Details 
1.2 Scheme Details 
1.3 Basis of Design 
1.4 Component Sizing 

Section 2 Iseki Vacuum Interface Valve 
2.1 Description and Specification 
2.2 Operation and Maintenance 
2.3 Trouble Shooting 

Section 3 Vacuum Pumping Equipment 
3.1 Vacuum Pumps 
3.2 Frequency of Operation 
3.3 Trouble Shooting - Vacuum Pumps 

Section 4 Sewage Pumping Equipment 
4.1 Sewage Pumps 
4.2. Trouble Shooting - Sewage pumps 
4.3 Frequency of Operation 

Section 5 Pumping Station Items 
5.1 Vacuum Collection Tank 
5.2 Stop Valves 

Gee 
Raubers Road Nudgee SPS SP276 Vacuum Sewer System OM Manual

Q-Pulse Id TMS636 Active 29/01/2014 Page 231 of 404



Gee 
BRISBANE CITY COUNCIL 

RAUBERS ROAD 
BANYO 

VACUUM SEWERAGE SYSTEM 

SECTION 1 VACUUM SEWERAGE TRANSPORT SYSTEM 

1.1 System Details 
1.2 Scheme Details 
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BRISBANE CITY COUNCIL 

RAUBERS ROAD 
BANYO 

VACUUM SEWERAGE SYSTEM 

1. VACUUM SEWERAGE TRANSPORT SYSTEMS 

1.1 System Details 

A vacuum sewerage system comprises numerous components that are 
combined to form a system. The sewage is produced and flows by 
gravity to a collection sump similar in size to a manhole. In this sump is 
installed the automatic pneumatic interface valve. This valve is the 
interface between the gravity flows under normal atmospheric 
conditions and the vacuum within the sewerage system. 

The interface valve opens for about 4 to 6 seconds to admit the sewage 
and some air from the sump, (about 40 litres of sewage), then closes. 
This is achieved by pneumatic pressure; no electrical supply is required. 
The valve may operate for only 3 or 4 times per hour, (but more 
frequently if required), and for the rest of the time it is closed. 

The next component is the vacuum sewer network. These pipes are laid 
to a sawtooth profile approximately 1.0 to 1.5 metres cover. 
Polyethylene pipe has proven most effective and robust, particularly 
when used in conjunction with electrofusion fittings. The diameters of a 
vacuum sewer are generally smaller than for a conventional sewer due 
to the much higher velocities achieved; up to 6 metres per second. In 
this scheme 110, 140 and 180 mm O.D. are used. 

The next set of components are those forming the collection station. 
Firstly, the vacuum collection vessel. This tank separates the sewage 
from the air admitted to the system to provide the motive force for the 
transportation of the sewage. The sewage falls to the bottom of the 
vessel and is pumped out by the sewage pumps. The air in the upper 
part of the vessel is evacuated by the vacuum pumps. The active 
volume of the vessel is determined by the total number of stops and 
starts to be made by the sewage pumps. The vessel material is mild 
steel. 

Sewage pumps are of a conventional type but are carefully checked to 
ensure the NPSH available and NPSH required is satisfactory to ensure 
efficient operation. Two pumps are provided each sized to pump at the 
design peak flow, with one pump operational and the other as standby. 
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Vacuum pumps are of the liquid ring type. The capacity of the vacuum 
pump is determined by the peak sewage flow into the system, ie a small 
system will require small vacuum pumps, a larger system with many 
more people being served will require larger pumps. 

Isolation valves in the collection station and in the sewer network are 
provided to allow isolation of particular mains or branches in the event 
of a problem somewhere in the system with a damaged pipe or valve. 

It should be noted that vacuum sewers perform two distinct functions; 
firstly and most obviously they are the conduit through which the 
collected sewage is transported from the collection sump to the 
collection vessel in the vacuum station. However, a second vital 
function for which the vacuum mains must be designed is the efficient 
and rapid transfer of vacuum back to the extremities of the network of 
mains after a valve has fired and admitted sewage and air into the 
system. 

At the end of sewer lines, the functions described above become of 
particular importance. The interface valve's ability to adjust and 
increase the volume of air entering the system behind the sewage 
means that it is possible to ensure the velocity of the sewage is kept 
high and therefore efficiently transported within the mains. 

If the pipes are undersized or insufficient air is admitted to the system 
via the interface valves, then the performance of the vacuum system as 
a whole will suffer. In particular the collection sumps at the extremities 
of the network must have sufficient vacuum after firing at times of peak 
flow conditions. 

As a result of balancing the above requirements for vacuum sewer 
mains, each system is individually designed for optimum performance 

1.2 Scheme Details 

The scheme is to service 42 lots varying in size between 7750m2 and 
1292m2. The area of land zoned Light Industrial is 3.712ha and 9.248ha 
is zoned General Industrial. The Total Area is 12.96 ha. An extension to 
service the Mitchells Food area of 3.42ha has been provided. 

The system has been designed in accordance with Brisbane City 
Council's detailed Specification for Vacuum Sewer Systems and 
Vacuum Pumping Stations - July 1996. 

Drawings of the Scheme are attached. 
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1110 
1.3 Basis of Design 

The hydraulic loading applicable to the development has been 
assessed as follows: 

Loading Rate - mixed light industry = 30.0 EP/Gross Ha 
Equivalent Person (EP) = 250L/day 
Contributing population equivalent = 490 EP 

Ref: Water Resources: Guidelines for Planning & Design of Sewerage 
Systems - Volume 1, Table 2.1 Equivalent Persons & Flows 

ADWF = Area x Loading Rate x Equivalent Persons 
(12.96+3.42) x 30.0 x 250 Uday 
122 850 L/day 
1.42 Lis 

Peak Flow given by Drawing NoA3-99 480 

Maximum Flow (Domestic) 

I/I Allowance 

= 4 x ADWF 
= 5.68 L/s 

Allow 42 lots with 40m of gravity line at infiltration rate of 20m3/kmd 
ie 1680m @ 20m3/kmd 
I/1 Allowance = 0.4 L/s 
Total Flow = 6.08L/s 

1.4 Component Sizing 

1.4.1 Vacuum Main 
The hydraulic head in the system is the summation of 

friction losses along the pipeline 
static losses at the "jump-ups" along the pipeline 
static lift losses at the pumping station 

The layout has the following friction losses: 

110 dia pipe 400m at 1.18L/s 0.34m 
140 dia pipe 539m at 4.0L/s 0.68m 
180 dia pipe 645m at 6.08L/s 0.97m 

Sub Total 1.99 
Static Losses at Jump Ups 
Total 5.08m 
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Minimum vacuum required to operate valve 15Kpa 
Vacuum losses available 51Kpa 
System operating vacuum range 65 to 80Kpa 

The system will therefore work satisfactorily in the range of 65Kpa to 
80Kpa. 

1.4.2 Sewage Pumps 
Select a sewage pump able to pump at a flow rate of 6.0Us at a head of 
22.2m. 

Calculations of head at duty point: 
Vacuum Head 7.0m 
Friction losses in pump station 1.0m 
Static lift at pump* 14.2m 
Total Head 22.2m 

* BCC advise HGL @ pump station is 16.2m AHD 

Select Hidrostal pump Model C080-LH 

Estimated 24m @ 6.0L/s 
NPSHR 2.75m 
Sphere size 60mm 
Suction dia 100mm 
Outlet dia 80mm 

1.4.3 Vacuum Pumps 
Two vacuum pumps required on a duty and standby basis (Clause 10.1 
of Detail Specification) 
Vacuum pump capacity is determined by air/liquid ratio. Select A/L ratio 
of 8. 

Vacuum pump capacity = 141m3/hr minimum 
Operating vacuum range (design) = 65 to 80Kpa 

Provide Siemens ELMO-F 2BV 5111 rated at 230m3/hr assuming 
saturated air @ 20°C with operating liquid @ 15°C at discharge 
pressure of 1013mbar. 

To reduce service liquid requirements add a partial recirculation 
discharge separator. 
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1.4.4 Vacuum Vessel Capacity 
Assume 10 starts per hour for sewage pupmps (CL11.1 of Detail 
Specification) 

Volume of Vacuum Vessel = Vt 
Volume of Active Part of Vessel = Va 

Maximum number of starts occurs when the inflow is half of the sewage 
pump capacity. 

Time to fill + Time to empty = 
10 

= 6 minutes 

+ Va = 360 seconds 
3.00 6.00-3.00 

2Va 
Va 

Vt 

Adopt Collection Tank Volune 

= 360 x 3.0 = 1080L 
= 502L 

2.75 x Va (min) 
1380L (min) 

1500L 

Assume diameter . 900mm therefore length 2.36m 
1200mm therefore length 1.32m 

Adopt a tank of 900mm dia approximately. 
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DIAGRAMATIC DESCRIPTION OF HOUSE 

CONNECTION TYPES - TERMINOLOGY 

(1) 12) (3) 14) 

TYPE A 
FULL DEPTH 
(Capped end of CB) 

TYPE B 
RAMP RISER 
(Capped end of UNE) 

TYPE C 

BACK - DROP 

(Capped end E) of LINE) 

0 

(Capped end of LINE) 

0---4 

al 

40 

EL tifi 01 

40 

0,..1 

0.500 MAT-C-3 

al 

0.500 MAX. 

1 (Is .1 

0500 MAXI 

I - 
0500 MAXI 

011----1 
1500 MAX 

H. l 
MAXI 1500 MAX 

i 

4 
1500 MAX 

B.C.C. AND CONTRACTOR LIVE SEWER-WORIt 
CONSULTING ENGINEERS ARE TO t. WERAGE 
OPERATIONS PHONE t 6 AND ARRANGE FOR 

THIS WOR 'LED OUT. 
N, SAFE SHORING & ASSOCIATED WORKS BY CONTRACTOR 

NO. DESCRIPTION 
DIA 

SEWER 

NH 
NO. 

MH 

TYPE 
LID 

TYPE 
LOT 

NO. 

DESIG11.2415614ESTer 
FS DEPTH 

NOTE 

ALL SETTING OUT ES THE RESPONSIBILITY OF THE CONTRACTOR 

PRIOR TO WORKS COMMENCING ON SITE, THE SUPERINTENDENT'S 

SURVEYOR SHALL PEG ALL ALLOTMENT BOUNDARIES, PROVIDE 

COORDINATE INFORMATION TO THESE PEGS AND PLACE BENCH 

MARKS. THE CONTRACTOR SHALL SET OUT THE WORKS FROM 

AND MAINTAIN THESE PEGS. 

ALL WATER AND SEWER CONSTRUCTION WORK UNDERTAKEN BY THE CONTRACTOR 

IS TO COMPLY WITH THE REQUIREMENTS OF THE QUEENSLAND . WORKPLACE 

HEALTH AND SAFETY ACT 1995 AND IN PARTICULAR TO PART 13 OF THE 

WORKPLACE HEALTH AND SAFETY REGULATIONS - "EXCAVATIONS , TRENCHES 

CAISSONS, COFFERDAMS AND TUNNELS' (REGULATION 125 TO REGULATION 

131 INCLUSIVE) 
CONTACT YOUR NEAREST OFFICE OF THE DIVISION OF ACCIDENT. PREVENTION 

FOR INFORMATION: NORTH (07) 3857 9444, SOUTH (07) 3896 1534. 

1. 

VEGETATION PROTECTION 
TREES WITHIN 4m OF GENERAL MARNE OPERATION SHOULD BE 

PROTECTED WITH TREE GUARDS. THESE COMPRISE RUBBER OR 

HARDWOOD GIRDLES CONSTRUCTED WITH 1.13m BATTENS CLOSELY 

SPACED AND ARRANGED VERTICALLY FROM GROUND LEVEL 
GIRDLES SHOULD BE STRAPPED TO THE TREE PRIOR TO 

CONSTRUCTION AND REMAIN UNTIL COMPLETION. 

CONSTRUCTION VEHICLE ACTIVITY 9IOULD BE LIMITED BY FENCING 

OF UNDISTURBED AREAS. 

WHERE POSS/BLE TREE ROOTS SHOULD BE TUNNELLED UNDER, 

RATHER THAN SEVERED. IN THE EVENT OF ROOT DAMAGE, MAKE 

A CLEAN CUT ABOVE THE SEVERED ROOT AND TREAT THE ROOT 

WITH A SUITABLE FUNGICIDE. 

SOIL MANAGEMENT 
TOPSOIL AND SUBSOIL SHOULD BE STOCKPILED SEPARATELY. 
NO NET LOSS OF SEDIMENT SHOULD OCCUR FROM THE WORK SITE 
THIS WILL NECESSITATE THE USE CF APPROPIATE EROSION AND 

SEDIMENT CONTROLS. THESE SHOULD BE IMPLEMENTED AT THE 

SITE ESTABLISHMENT PHASE AND MAINTAINED THROUGHOUT THE 

CONSTRUCTION PERIOD. 

NO SOIL SHOULD BE STOCKPILED VATHIN 5m OF THE CREEK BANK 

OR WITHIN THE CREEK CHANNEL. 

CARE SHOULD BE TAKEN TO PREVENT SEDIMENT FROM ENTERING 

THE STORMWATER SYSTEM. THIS MAY INVOLVE PLACING 

APPROPRIATE SEDIMENT CONTROLS AROUND STOCKPILES AND/OR 
SILT TRAPS AROUND GULLIES. 

REHABILITATION 
PRE-DISTURBANCE SOIL PROFILES AND COMPACTION LEVELS ARE 

TO BE REINSTATED. 

THE TRENCH AREA IS TO BE TOPSOILED AND SEEDED OR TURFED 

UPON COMPLETION OF WORKS. 

ALL DISTURBED AREAS ARE TO BE. LEFT IN A STABLE CONDITION. 

ALL PLANTINGS WILL NEED TO BE MAINTAINED THROUGHOUT THE 

ESTABLISHMENT PHASE. 

PLEASE NOTE THAT ALL ENVIRONMENT PROTECTION' EASURES SHOULD 

BE IMPLEMENTED PRIOR TO ANY CONSTRUCTION WORK, INCLUDING 

CLEARING, COMMENCING. 

FOR FURTHER INFORMATION PLEASE CONTACT AN OFFICER FROM 

THE ECOLOGICAL ASSESSMENT TEAM "011-3403 9585. 

NOTE 

IT IS THE CONTRACTORS RESPONSIBILITY TO TAKE DUE CARE OF 

NATURAL VEGETATION. NO CLEARING IS TO BE UNDERTAKEN WITHOUT 

PRIOR APPROVAL FROM THE SUPERINTENDENT. 

2. TO AVOID DISTURBANCE TO EXISTING TREES, EARTHWORKS WILL BE 

MODIFIED AS DIRECTED ON-SITE BY THE SUPERINTENDENT. 

3. THE LOCATION OF SILTATION AND EROSION CONTROL DEVICES WILL BE 

DETERMINED ON SITE BY THE SUPERINTENDENT. 

4. ACCESS TRACKS THROUGH THE SITE WILL BE LIMITED TO THOSE 

DETERMINED BY THE SUPERINTENDENT AND THE CONTRACTOR PRIOR TO 

ANY WORK COMMENCING. 

5. THE CONTRACTOR SHALL AT ALL TIMES WITHIN ALLOTMENTS AND 
PARKLANDS MINIMISE THE DISTURBANCE OF THE EXISTING VEGETATION 

INCLUDING GRASS COVER, AND IF REQUESTED SHALL ROPE OFF OR 

SIMILARLY PROTECT ANY AREAS DIRECTED BY THE SUPERINTENDENT. 

EROSION AND SILTATION CONTROL 
- PROVIDE TYPE 1 DEVICES 3m (MAXIMUM DOWNSTREAM OF ALL OULTETS 

AND AT 20m (MAXIMUM) CENTRES ALONG OPEN CHANNELS AND AROUND 

FIELD INLETS. 

- PROVIDE TYPE 5 DEVICES AT ALL GULLY PITS. 

- PROVIDE TYPE 3 DEVICES ALONG DOWNSTREAM PROPERTY LINE AS 
DIRECTED BY SUPERINTENDENT. 

- ADDITIONAL CONTROL DEVICES TO BE FLACED WHERE DIRECTED BY 
SUPERINTENDENT. 

- ALTERNATIVE DESIGNS TO BE APPROVED BY SUPERINTENDENT PRIOR TO 
CONSTRUCTION 

NAME OF ESTATE 1071 NUDGEE ROAD,BANYO 

SUB PLAN N° 

N° OF ALLOTMENTS 

AREA IN Ha 

TOTAL 

LENGTH OF 

SEWERS 

110 tha 309m 

RETICULATION N° 4 4/ 760 
BCC DELEGATES 

APPROVAL DATE 

JOB REFERENCE N° 

1. 

GENERAL NOTES 

ALL SEWERS SHALL BE CLASS 4 VC (AS 1741/1991) OR CLASS SEH uPVC 

(AS 1260) UNLESS SHOWN OTHERWISE. 

2. DICL SEWERS SHALL BE CLASS K12 POLYTHENE SLEEVED. 

3. ALL SEWER MAINS SHALL BE 0150 UNLESS NOTED OTHERWISE. 

4. EACH ALLOTMENT SHALL BE SERVICED BY A 0150 HOUSE CONNECTION UNO. 

5. OB's SHALL BE LOCATED 1.2m FROM DOWNSTREAM PROPERTY ALIGNMENT IF 

THIS IS NOT POSSIBLE OB's MUST NOT BE GREATER THAN 35m FROM THE 

DOWNSTREAM PROPERTY ALIGNMENT UNLESS NOTED OTHERWISE. 

6. HOUSE CONNECTION BRANCHES SHALL EXTEND INTO THE PROPERTY A 

MINIMUM OF 300mm AND A MAXIMUM OF 750mm. 

7. HOUSE CONNECTIONS CROSSING UNDERGROUND ELECTRICITY ALLOCATION HAVE 

A MINIMUM COVER OF t100m. 

8. MAXIMUM DEPTH OF HOUSE CONNECTIONS TO BE 15m UN.O. 

9. WHERE SEWERS HAVE A GRADE OF 1 IN 20 OR STEEPER, BULKHEADS SHALL 

BE CONSTRUCTED AS DETAILED ON STANDARD DRAWING N' 486/5/25-6. 
10. THE CONTRACTOR IS TO VERIFY LOCATIONS OF EXISTING SERVICES WITH 

ALL RELEVANT AUTHORITIES BEFORE COMMENCING CONSTRUCTION 

11. THE CONTRACTOR SHALL VERIFY FINISHED SURFACE LEVELS ON SITE BEFORE 

CONSTRUCTION OF SEWERS AND HOUSE CONNECTION BRANCHES. 

12. THE FSL's SHOWN ON THE LONGITUDINAL SECTIONS ARE INDICATIVE ONLY. 

MANHOLE LIDS ARE TO FINISH TO THC GRADE OF THE FOOTPATH iN ROAD 

' RESERVES' AM 75thin ABOVE THE'AVERAGETEVELVIN ALLOTMENTS. 

13. ALL WORK ASSOCIATED WITH LIVE SEWERS OR MANHOLES TO BE CARRIED 

OUT BY BRISBANE CITY COUNCIL AT DEVELOPERS COST. 

14. ALL WORK SHALL BE CONSTRUCTED IN ACCORDANCE WITH CURRENT BCC 

STANDARD METHODS AND °RAVINGS. 

15. THE CONSTRUCTION OF THE SEWERAGE WORK SHOWN ON THESE DRAWINGS 

MUST BE SUPERVISED BY A CONSULTING ENGINEER WHO HAS BEEN 

APPROVED BY THE MANAGER, BRISBANE WATER TO CARRY OUT SEWERAGE 

WORKS IN THE GREATER BRISBANE AREA SEWERAGE WORKS NOT 

COMPLYING WITH THIS REQUIREMENT WILL NOT BE PERMITTED TO CONNECT 

INTO THE COUNCILS SEWERAGE SYSTEM. 

16. WHERE PIPES ARE LAID IN FILL, THE FILLING SHALL BE CARRIED OUT IN 

LAYERS NOT EXCEEDING 300mm (LOOSE) IN DEPTH AND SHALL BE 

COMPACTED UNTIL THE DRY DENSITY IS NOT LESS THAN 90% OF THE 

MATERIALS MAXIMUM DRY DENSITY WHEN TESTED IN ACCORDANCE WITH AS 

1289 (MODIFIED COMPACTION). A MINIMUM OF ONE TEST SHALL BE CARRIED 

OUT IN EACH LOCATION. TESTING SHALL BE CARRIED OUT IN EACH 

ALTERNATE LAYER IN ALL SUCH CASES APPROVAL OF CONSTRUCTED 

SEWERS WOL NOT BE ISSUED BY THE COUNCIL UNLESS CERTIFICATES ARE 

PRODUCED CERTIFYING THAT THE REQUIRED COMPACTION HAS BEEN ' 

ACHIEVED. 

17. TECHNICAL OFFICER, NEW CONNECTIONS, SEWER MAINTENANCE, GRAHAM 

STREET, MILTON TO BE NOTIFIED 24 HOURS PRIOR TO COMMENCEMENT OF 

WORK (PH 3403 19061. 

18. THE CONTRACTOR IS RESPONSIBLE FOR OBTAINING ALL NECESSARY PERMITS 

TO ALLOW CONSTRUCTION OF THE SEWER. 

19. ALL WATER AND SEWERAGE CONSTRUCTION UNDERTAKEN BY THE 

CONTRACTOR IS TO COMPLY WITH THE REQUIREMENTS OF THE QUEENSLAND 

WORKPLACE HEALTH AND SAFETY ACT 1995 AND IN PARTICULAR TO PART 

13 OF THE WORKPLACE HEALTH AND SAFETY REGULATIONS - 
"EXCAVATIONS, TRENCHES CAISSONS, COFFERDAMS AND TUNNELS* 

(REGULATION 125 TO REGULATION 131 INCLUSIVE) CONTACT YOUR NEAREST 

OFFICE OF THE DIVISION OF ACCIDENT PREVENTION FOR INFORMATION PR 
NORTH (071 3857 9444 SOUTH (071 3896 1534. 
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Al 

RAUBERS ROAD BANYO 
VACUUM SEWERAGE SYSTEM 

FOR 

BRISBANE CITY COUNCIL 

...,... ......... 
...--"" ......... 

...../ ENVIRONMENTAL CONDMONS ---- \ \ -...... 
........ 

TREES WITHIN 4m OF GENERAL MACHINE OPERATION SHOULD BE PROTECTED WITH \ \ \ \ 
TREE GUARDS. THESE COMPRISE RUBBER OR HARDWOOD GIRDLES CONSTRUCTED 
WITH 1.8m BATTENS CLOSELY SPACED AND ARRANGED VERTICALLY FROM GROUND \ \ 
LEVEL. GIRDLES SHOULD BE STRAPPED TO THE TREE PRIOR TO CONSTRUCTION AND \ \ 
REMAIN UNTIL COMPLETION. 

VEGETATION PROTECTION 

CONSTRUCTION VEHICLE ACTIVITY SHOULD BE LIMITED BY FENCING OF UNDISTURBED 
AREAS. 

......... 
.....-. 

........ 

\ \ 
WHERE POSSIBLE TREE ROOTS SHOULD BE TUNNELLED UNDER RATHER THAN 
SEVERED. IN THE EVENT OF ROOT DAMAGE. MAKE A CLEAN CUT ABOVE THE 
SEVERED ROOT AND TREAT THE ROOT WITH A SUITABLE FUNGICIDE. 

SOIL MANAGEMENT 
TOPSOIL AND SUBSOIL SHOULD BE STOCKPILED SEPARATELY. 

NO NET LOSS OF SEDIMENT SHOULD OCCUR FROM THE WORK SITE. THIS WILL 
NECESSITATE THE USE OF APPROPRIATE EROSION AND SEDIMENT CONTROLS. THESE 
SHOULD BE IMPLEMENTED AT THE SITE ESTABLISHMENT PHASE AND MAINTAINED 
THROUGHOUT THE CONSTRUCTION PERIOD. 

NO SOIL SHOULD BE STOCKPILED WITHIN 5m OF THE CREEK BANK OR WITHIN THE 
CREEK CHANNEL. 

CARE SHOULD BE TAKEN TO PREVENT SEDIMENT FROM ENTERING THE STORM WATER 
SYSTEM. THIS MAY INVOLVE PLACING APPROPRIATE SEDIMENT CONTROLS AROUND 
STOCKPILES AND/OR SILT TRAPS AROUND GULLIES. 

REHABILITATION 
PRE-DISTURBANCE SOIL PROFILES AND COMPACTION LEVELS ARE TO BE 
REINSTATED. 

THE TRENCH AREA IS TO BE TOPSOILED AND SEEDED OR TURFED UPON 
COMPLETION OF WORKS. 

ALL DISTURBED AREAS ARE TO BE LEFT IN A STABLE CONDITION. 

ALL PLANTINGS WILL NEED TO BE MAINTAINED THROUGHOUT THE ESTABLISHMENT 
PHASE. 

PLEASE NOTE THAT ALL ENVIRONMENT PROTECTION MEASURES SHOULD BE 
IMPLEMENTED PRIOR TO ANY CONSTRUCTION WORK. INCLUDING CLEARING. 
COMMENCING. 
FOR FURTHER INFORMATION PLEASE CONTACT BILL MANNERS OR SUSAN STEWART 
ON 3403 9585. 
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ALL WATER AND SEWER CONSTRUCTION WORK UNDERTAKEN BY THE 
CONTRACTOR IS TO COMPLY WITH THE REQUIREMENTS OF THE QUEENSLAND 
WORKPLACE HEALTH AND SAFETY ACT 1995 AND IN PARTICULAR TO PART 
13 OF THE WORKPLACE HEALTH AND SAFETY REGULATIONS - "EXCAVATIONS, 
TRENCHES, CAISSONS, COFFERDAMS AND TUNNELS" ( REGULATION 131 
INCLUSIVE ). 
CONTACT YOUR NEAREST OFFICE OF THE DIVISION OF ACCIDENT PREVENTION 
FOR INFORMATION: NORTH (07) 3857 944, SOUTH (07) 3896 1534. 
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BRISBANE CITY COUNCIL 

RAUBERS ROAD 
BANYO 

VACUUM SEWERAGE SYSTEM 

SECTION 2 AUTOMATIC VACUUM INTERFACE VALVE 

2.1 Description and Specification 
2.2 Operation and Maintenance 
2.3 Trouble Shooting 
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2. ISEKI VACUUM INTERFACE VALVE 

2.1 Description and Specification 

The vacuum interface valve is vacuum operated on opening and spring 
assisted on closing. The valve is designed so that the sewer vacuum 
endures positive seating of the flexible elastomer seat. It is a 90mm 
outside diameter, 76mm inside diameter valve moulded in glass filled 
polypropylene and is capable of passing solids up to 69mm diameter. 

It has a visual flow through area of at least 60%. The conical plunger 
and its stainless steel shaft are completely out of the flow path when the 
valve is in its open position. 

The valve is equipped with a vacuum operator of the rolling diaphragm 
type which is of sufficient diameter to overcome all sealing forces and 
open the valve using sewer vacuum pressure from the downstream 
side of the valve. 

The stainless steel shaft is provided with an elastomer wiper/lip seal to 
prevent sewage from entering the valve lower housing. A silicone 
rubber umbrella type check valve is connected to the lower housing of 
the operator, which removes any condensation each time the valve 
cycles. A second umbrella type check valve is fitted in the vacuum 
supply line from the vacuum side of the valve to the controller unit. 

The valve operator is held in position on the lower housing and the Y 
body by a stainless steel three piece band clamp. This clamp is 
arranged to allow removal of the complete lower housing, shaft and 
plunger to give access to the seat. 

The valve is fitted with a two position liquid level controller which has a 
robust mounting flange that is used to secure the unit with a stainless 
steel band clamp to the valve bonnet. 

The silicone rubber sensor diaphragm is 100mm in diameter and 
activates the control system when 100-150mm water column air 
pressure is applied to it. 

A stainless steel needle valve is moulded into the controller body and is 
capable of adjusting the controller delay circuit in the range 3-10 
seconds. 

The controller unit is fitted with a manual push button to override the 
automatic operation. 
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Sequence of operation of the controller is as follows: 
Rising pressure is applied to the sensor diaphragm 
This operates the pilot valve which admits sewer line vacuum to the 3 

way valve actuator/timing volume. The 3 way valve then switches 
allowing sewer line vacuum to enter the upper valve body, which opens 
the interface valve. 

When the pressure has been relieved from the sensor diaphragm 
atmospheric pressure flows through the needle valve into the timing 
volume until the vacuum in this chamber is overcome by the spring. The 
3 way valve then switches and allows atmospheric air to enter the upper 
valve body thus closing the interface valve. 

The power to operate the Iseki interface valve is provided by the sump 
liquid level and the sewer line vacuum. No mains power supply of 
batteries are required. 

2.2 Operation and Maintenance 

The Iseki interface valve has one field adjustable setting - that which 
alters the volume of air entering the vacuum sewer network with each 
valve operation. This is achieved by changing the period of time for 
which the valve remains open following the evacuation of sewage from 
the sump. In addition to this adjustment, certain simple physical checks 
should also be made in order to ensure the valve is operating correctly. 
These checks are described below. 

Each valve should be checked once each year, using the following 
procedure. 

a) Check the sensor pipe is correctly set. To ensures the interface valve 
will operate when the correct level of sewage has accumulated within 
the collection sump the sensor pipe should be set 50mm above the 
sump invert. If the sensor pipe is lifted or lowered, then too much or too 
little sewage will be admitted during each valve firing. 

b) Check the suction pipe is located such that there is a 50mm gap 
between it and the sump invert. This helps to ensure blockage free 
operation of the vacuum system and correct emptying of the collection 
sump. 

c) Ensure all black plastic clips on the valve tubing are in place and fully 
tightened. 

d) Check the breather pipe is undamaged. 
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e) To check and if necessary adjust the interface valve timing, press 
and hold down the manual operation button for 3 seconds to allow the 
interface valve to open fully. The valve will remain open for a period, 

which is adjustable. To adjust the timing, tighten the small screw on the 

side of the interface valve controller to lengthen the air cycle time, 
unscrew to shorten the time. 

Timing of Interface Valve 
It is very important that the interface valves are timed correctly and are 

not staying open for too long. An air cycle of approximately 2 to 4 

seconds following the removal of the sewage from the sump is correct. 

Valves close to the pumping station experience a higher vacuum and 

hence should be set on a shorter open time than those far from the 
pumping station. The valves far from the pumping station experience 

lower vacuum and hence must have a longer open time to admit the 

optimum volume of air. 

If the vacuum pumps were operating too frequently then the timing on 

the valves should be investigated. 

Vacuum loss above the design level at the interface valves will affect 

adversely other interface valves on the system due to lower operating 
pressure. This will give rise to sluggish operation of the sewer network 
and may result in failure of valves caused by their closing on debris. 
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2.3 Trouble Shooting 

Symptom 

Interface valve fails 
to fire 

Interface valve 
jammed in open 
position 

Possible Cause 

1. Loss of pressure in 
sensor and tubing 

2. Flip flop valve in 
controller sensor 
broken or stuck in 
closed position 

3. Reflux valve in 
vacuum feed line to 
controller sensor unit 
blocked 

4. 90mm dia 
suction 
pipe blocked 

1. Debris trapped 
in valve 

Remedial Action 

1. Check connection 
of tubing with 
controller sensor cap. 
Black clips must be in 
place at all times 
2. Check tubing and 
sensor cap for 
damage 

Check for this by 
using manual test 
button on controller. If 
no clicking sound is 
heard and valve still 
does not fire, replace 
controller unit 

Check for this by 
removing vacuum 
feed from controller 
unit, if no vacuum 
available, replace 
reflux valve for new 
item 

Valve will almost 
invariably be in the 
open position with 
nothing passing 
through it. 
Dismantle pipework 
and clear blockage 

The blockage 
may be 
cleared by pressing 
the manual operation 
button on the 
controller unit. If not, 
remove the interface 
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2. Timing screw in 
side of controller unit 
screwed in too far 

3. Moisture and/or 
dirt in controller unit 

4. Flip flop valve 
broken or jammed 
in open position 

5. Tubing on interface 
valve and,controller 

unit kinked and 
restricted airflow 

6. Sensor pipe in 
collection chamber 
blocked 

valve and strip down 
and clean or replace 
with spare valve. 

Check this by turning 
out a few turns on the 
screw. If the valve 
closes then reset 
timing by turning 
timing screw back 
until the valve stays 
open for 2-3 seconds 
only. Check this by 
using the manual 
operation button on 
the controller unit 

Look for moisture 
in tubing. Swap 
controller for spare 

Check by pressing 
manual operation 
button on controller 
unit. If no clicking is 
heard, change 
controller unit 

Visually check all 
Tubing. Replace as 
necessary 

Remove sensor tube 
from controller unit. If 
the valve closes, 
remove sensor pipe 
from collection 
chamber and clean. 
Be sure to replace all 
black clips after 
reassembling sensor 
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Slight continuous 
vacuum loss at 
interface valve 

Interface valve 
cycling repeatedly 

Debris trapped 
under seat 

1. Moisture and/or 
dirt in controller 
sensor unit 

2. Timing screw in 
controller sensor 
screwed in too far 

Fire interface valve by 
use of manual 
operation button on 
sensor unit. If this 
does not clear trapped 
item, remove valve for 
cleaning 

Look for moisture in 
tubing and replace 
controller if necessary 

Check this by 
turning out the screw 
a few turns. If the 
valve stops cycling 
reset timing by 
turning screw back 
until valve stays 
open for 2-3 seconds 
only. Check by using 
manual operation 
button 
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EaVe6"n ;MIN t 'E m E R 

NOTES: 

1. DO NOT SCALE MEASUREMENTS FROM THIS 
DRAWING. IF IN DOUBT ASK. 

SCALE 1:2 

,\\\-\\\\\ 
CROSS-SECTIONAL VIEW THRO' 90mm INTERFACE VALVE ASSEMBLY (SCALE 1:1) 
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25 VALVE YEE CLAMP . 1000096 70 cowman vr '"am0 .. 1000097 
26 BONNET 42003029 71 SEAL SUPPORT - 

43000057 
27 rg- NAGNEr 000 43005089 

44310CSKI 
72 

73 
SEAL SUPPORT BASE 608.6.:t : 

CONTROLLED, 51901 ' " 

A3000066 
93000055 713410 ST/ST CSA HD SCREWS 

29 83 0111.6C St/ST NUTS 2 AM355N 74 145 NYLOC SS MR ' ' S 46591 
30 US ST/ST RAT WASHERS 22 AI4355SW 75 CONTROU.ER FACE SEM/Y6PER 43000019 
31 MAGNET 44000096 76 coNTRoU_EN EWE AND NuGS 
32 COUNTER COV ER 43000070 77 NEEDLE VALVE 0 0990 1.12 A4000102 
33 313112 ST/ST PAN 10 SCREWS 101255S 713 663 SS FIX WASHER T AU555W 

34 112.511257/ST PM HO SCREWS 44a12555 
r AM315555 

79 

60 
M6 WRAC Ka 
PRESSURE PLATE 

MAMAS 
AA000074 35 113,16 ST PAN 10 SCREWS 

36 COUNTER 0A4KET 41000071 81 TUBE . ' ' 
mem 

37 COUNTER' 1000101 82 - 82.5 ST/51 SPRTNC RASHERS A14255w 
36 MEATIER TEE 43050115 63 CHECK VALVE HOUSiNG ' 43000039 
39 0 RIO FOR CCAVIROLLER 44000092 64 BREATHER PARTS &TOCCOA! 

40 CUP 108 ANA CRAPNRcm 44000011 65 MALE VALLE BOX . 
0.3000061 

41 VALVE VAPHRACTM 43000048 66 Hama VALVE pH -. 
A3030062 

42 4 SHAFT DID SEAL 04000013 87 CATECK vALvE HOUSTNG 0.06KET 4400004I 
1 SENSOR' SEA? MERE 43030064 ea SENSOR CAp 190955 

44 63p pm 43000365 69 /AXE CUPS 10 A4000009 
A400010f 45 UPPER BODY/BODY GASKET 43000066 

42000056 
90 EIREAINEP SCREEN 

46 UPPER 19301 

47 SENSOR PL.L*16 43003060 
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50 

ASSEMBLY LIST 

REF No. DESCRIPTION STOCK ,CODE 
61 M3x8 ST/ST PAN HD BOLTS AM38SSS 
17 M3X ST/ST SPRING WASHERS AM3SSW 
49 SENSOR CONNECTION 4,3000005 

48 SUPPRESSOR DIAPHRAGM A3000021 

56 M5x35 15mni THD SS BOLT AM535SS 

57 M5 FLAT SS WASHER AM5SSW 

55 CONTROLLER TOP jA2000001 

52 PUSHBUTTON COVER A3000020 

51 PUSHBUTTON A3000007 

50 PUSHBUTTON SPRING A4000017 

60 PUSHBUTTON PLATE A3000008 

61 M3x8 ST/ST PAN HD SCREWS AM38SSS 

17 M3 ST/ST SPRING WASHERS AM3SSW 
53 SENSOR DIAPHRAGM 'A3000022 

54 CUP FOR SENSOR DIAPHRAGM A4000012 

62 M5x95 15mm.THD SS Bolt AM595SS 

57 M5 FLAT SS WASHER AM5SSW ' 

80 PRESSURE PLATE A4000074 
46 UPPER BODY A2000055 

57 M5 FLAT SS WASHER AM5SSW 
74 M5 NYLOC SS NUT AM5SSN 

52 SENSOR PLUNGER COVER ,A3000020 

47 SENSOR PLUNGER :A3000060 

50 SENSOR SPRING 'A3000007 

60 SENSOR PLUNGER PLATE A3000008 

17 M3 ST/ST SPRING WASHERS AM3SSW 
61 M3x8 ST/ST PAN HD SCREWS AM38SSS 

TINE C,OP4raCt.t.1 N NI)RopropiiGvErSpRoc.m114- PROPERLY ,NR1..LY OfE rSEopINuonkRuir JSr,101.0 

BY Ri4010CRAPF. NOTOCORMG OR REPROWC10. AS THREE 0,41.90NJ. +ROLLE 
wil-HOUI THE WIT (EN PEIMS9011 Of ISEKI Mir( sEgvoCES ETD. 

NOTES: 
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WITH ISEKI,s DRAWINGS VALVE-01, CNTRL -02 & 
INSTRUCTIONS FOR THE ASSEMBLY OF THE 
90mm ISEKI VACUUM INTERFACE VALVE". 
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44 

69 

41 

12 

51 

ASSEMBLY LIST 

REF No. DESCRIPTION STOCK CODE 
45 UPPER BODY GASKET Ar3000066 

A5000065 44 TOP STOP 

64 M2.5x4 ST/ST PAN HD SCREW. AA24SSS 
63 SWITCH BLADE FLIP-FLOP 4000010 
65 BODY 4000055 
86 NEEDLE VALVE PIN 4000062 
69 BODY/SEAL SUPPORT GASKET A3000067 
66 CONTROLLER VALVE SPRING A4000016 
61 M3x8 ST/ST PAN HD SCREW AM38SSS 
17 M3 ST/ST SPRING WASHERS AM3SSW 

41 VALVE DIAPHRAGM A3000048 
71 SEAL SUPPORT A3000057 
75 CONTROLLER FACE SEAL/WIPEP A3000019 
73 CONTROLLER SHAFT A3000059 
72 SEAL SUPPORT BASE GASKET 4000068 
76 CONTROLLER BASE & PLUGS AM5SSW 

57 M5 FLAT SS WASHER A4000074 
65 UPPER BODY A2000055 
57 M5 FLAT SS WASHER AM5SSW 
74 M5 NYLOC SS NUT AM5SSN 

42 SHAFT END SEAL A4000013 
82 M2.5 SPRING WASHER AM2SSW 

34 M2.5 x 12 PH SCREWS AM212SSS 

rMC COPYRIGHT IN DRS DRAWING IS ,RE PROPER', Ur 'Spa (Muir sERmLs 
AND THE BRAMIG IIAY EDT RE REPROOUCEP .1101.1 OR PAIL c, FORI RUHR BY RANOGRAOH, ellor0CoPuRC OR RiPPOOuctON AS A IRREE 0.11-NLORA, aRnta AirROor THE wF11100 PER015900 00 'so:: Wor 51-PIACES Ur, 

NOTES: 

1. DO NOT SCALE MEASUREMENTS FROM THIS 
DRAWING. IF IN DOUBT ASK. 

2. THIS DRAWING SHOULD BE READ IN CONJUNCTION 
WITH ISEKI,s DRAWINGS VALVE-01, CNTRL-01 & 
INSTRUCTIONS FOR THE ASSEMBLY OF THE 
ISEKI VACUUM INTERFACE VALVE°. 

3. GASKETS/PARTS 72,69 & 45 MUST BE REPLACED 
EVERY TIME THE CONTROLLER SENSOR UNIT IS 
REASSEMBLED. 
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SECTION 3 VACUUM PUMPING EQUIPMENT 

3.1 Vacuum Pumps 
3.2 Frequency of Operation 
3.3 Trouble Shooting - Vacuum Pumps 
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BRISBANE CITY COUNCIL 

RAUBERS ROAD 
BANYO 

VACUUM SEWERAGE SYSTEM 

3. VACUUM PUMPING EQUIPMENT 

3.1 Vacuum Pumps 
There are two Siemens model 2BV 5111 vacuum pumps installed on a 
duty and stand by basis. 

Each pump is capable of operating the system at design capacity with 
adequate operating vacuum within the system. 

When the system is operating at design flow rate the vacuum pumps 
will run continuously. During low flow periods the vacuum pumps will 
only operate once or twice an hour. 

The vacuum pumps are of the liquid ring type. Detail operating and 
maintenance instructions are attached. 

3.2 Frequency of Operation 
The vacuum pumps have been sized so that eight times the volume of 
air is pumped by the vacuum pumps compared to the volume of the 
sewage pumps. 

The vacuum pumps will start very infrequently during the low flow part 
of the night and will run continuously if the flow into the system is at 
peak flow rate. 

With the air to liquid ratio set correctly the pumps will start / stop most 
frequently when the need for air is half the vacuum pump exhaust rate. 
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3.3 Trouble Shooting - Vacuum Pumps 

Symptom 

One vacuum pump 
running continually 

One vacuum pump 
running repeatedly 

Possible Cause 

1. Interface valve 
stuck partially open 

2. Check valve on 
one side of the other 
vacuum pump stuck 
partially open 

3. Non-return valves 
on discharge pipework 
trapped in open 
position by debris 

4. Interface valve is 
cycling, (opening 
repeatedly) 

Remedial Action 

Identify problem valve 
Clear blockage, if 
necessary swap 
interface valve 

Strip down check 
valve and clean 

Operate sewage 
pump. If this fails to 
clear the blockage 
strip down valve and 
clean 

Identify valve by 
reference to the 
interface valve fault 
finding section. 

Interface valve with Identify valve by 
extended cycle time reference 

to the interface valve 
fault finding section 

GGC 
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SIEMENS 3 
CE noo 

0)9-79'1°` 
)A's' 

ELMO-FltissigkeitsringNakuumpumpen I -Kompressoren Betriebsanleitung 
Instructions (Beschreibung s. Seite 2) 

ELMO Liquid-Ring Vacuum Pumps/Compressors 
(Description on page 6) 

Pompes a vide/compresseurs a anneau liquide ELMO 
(Description voir page 11) 

Bombas de vacio/compresores hidrorrotativos ELMO 
(Descripcion en la pag. 16) 

ELMO pompe per vuoto/compressori ad anello liquido 
(Descrizione ved. 20) 

ELMO vakuurnpumpar/kompressorer med vatskering 
(Beskrivning se sida 25) ' 

2BV5 161: 
2BV5 f'31 
2BV5 121 
2BV5 111 
2BV5 110 

WI& 

Ausgabe / Edition 08.95 Bestell - Nr. / Order No.: 610.44 415.21.a 
© Siemens AG 1995 All Rights Reserved DEUTSCHiENGUSH/FRAKAISIESPAROLISTAUANOISVENSKA 

1 

-1 

,) 
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-Allgemeine Hinweise 
Die mit CE gekennzeichneten Maschinen erf011en bei 
bestimmungsgemaller Verwendung die Anforderungen der EG- 
Maschinen-Richtlinie 89/392/EWG (s. EG-Konformitatserklarung, 
Fig. 19). 

Zu beachten sind die Angaben und Anweisun- 
AWARNUNG gen in alien gelieferten Betriebs- und sonstigen 

Anleitungen. Dies ist zur Vermeidung von Ge- 
fahren und Schaden unerlaBlich! 
Eine zusatzliche Sicherheitsinformation (610.43083.21 / geib) ist 
mit eingeheftet, die erganzende Angaben zur Sicherheit enthalt. 

Sonderausfuhrungen und Bauvarianten konnen in technischen 
Details abweichen! Bei eventuellen Unklarheiten wird dringend 
empfohlen, unter Angabe von Typbezeichnung und Fabrik- 
nummer (No E , s. Leistungsschild) beim Hersteller rOckzufra- 
gen, oder die Instandhaltungsarbeiten von einem der SIEMENS - 

Servicezentren durchfahren zu lassen. 

1. Beschreibung 

1.1 Geltungsbereich 
Diese Betriebsanleitung gilt Mr einstufige ELMO-FlOssigkeitsring-Vaku- 

4 umpumpen/ -Kompressoren (ELMO-F) des Typs 2BV5 in Blockbauweise 
4 mit ,direkt gekuppelte Antriebsmotoren in Normal- und EEx e -AusfUh- 
4 rung. 

Die Betriebsanleitung enthalt grundlegende Hinweise, die bei Aufstel- 
lung, Betrieb und Instandhaltung zu beachten sind. Daher ist diese 
Betriebsanleitung unbedingt vor Montage und Inbetriebnahme vom Mon- 
teur sowie dem zustandigen Fachpersonal/Betreiber zu lesen und 
standig am Einsatzort der Maschine/Anlage verfOgbar sein. 

-4 
4 
4 
4 
5 
5 
5 
5 

5 
5 

5 

5 

5 
5 

ELMO-F mit EEx e-Motoren 

Anhang 

Fig. 1 

2 

1.2 Arbeitsweise und Aufbau 
Die ELMO-F bilden mit dem Antriebsmotor, eine kompakte und 
platzsparende Einheit. Far die Aufstellung genUgt eine ebene Flache, 
Grundplatten sind nicht erforderlich. 

Die ELMO-F arbeiten nach dem FlOssigkeitsiingprinzip. In einem exzen- 
trisch zur Welle gelegenen, zylindrischen Pumpengehause ist ein - 

Laufrad angeordnet, welches die Antriebsleistung auf einen F lOssigkeits- 
ring Ubertragt, der sich beim lnbetriebsetzen der Pumpe konzentrisch 
zum Gehause bildet. 
Bei Bewegung der FlUssigkeit nach auBen wird Gas durch den Saug- 
schlitz der Steuerscheibe in die Schaufelzellen angesaUgt, nach innen 
verdichtet und durch den Druckschfitz in der SteUerscheibeausgeschoben. 

Schematischer Schnitt durch den Arbeitsraum (in Richtung Pumpen- 
deckel gesehen), s. Fig. 1.. 

1.3 Mellflachenschalldruckpegel 
Angaben Ober MeBflachenschalldruckpegel s. Fig. 13 . 

1.4 Anwendungsbereich 
1.4.1 BestimmungsgemaReVerwendung 
Die ELMO-F sind einstufige, fur Dauerbetrieb ausgelegte FRIssigkeits- 

30 maschinen zur Erzeugung von Vakuum oder Uberdruck. 
Die ELMO-F werden zum Absaugen und FOrdern aller trockenen und 
feuchten Gase, vorzugsweise Luft und Luft-Dampf-Gemische einge- 
Setzt, die nicht brennbar, explosive, giftige oder aggressiv sind. 
Maschinen far brennbare, exploSive, giftige und aggressive Medien 
werden nach Kundenspezifikation geliefert. Die dann f(Ir den Betrieb 
relevanten' Sicherheitsvorkehrungen sind anwenderseitig zu treffen. 

Als BetriebsflOssigkeit wird vorwiegend Wasser verwendet. 

FOr hohere Korrosions- und Hygieneanforderungen stehen AusfOhrun- 
gen in Edelstahl zur VerfOgung. 

Siemens AG 
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DEUTSCH 

Die ELMO-F sind Mr den Grobvakuumbereich vorgesehen; das maximal 

mOgliche Vakuum wird jeweils vom Dampfdruck der verwendeten Betriebs- 

flUssigkeit bestimmt. 

Bel ELMO-F mit EEx e- Antriebsmotoren sind die entsprechenden 
Sicherheitsvorschriften zu beachten, s. 2.1.2.1 Elektrischer An- 
schlul3; diese ELMO-F sind in Raumen zugelassen, in denen 
gelegentlich expolsive Gase auftreten. 
Explosive Gase selbst diiffen jedoch nicht gefordert werden. 

Die auf dem Leistungsschild angegebenen Wartneklassen beach- 

ten! 

1.4.2 Kleinster Ansaugdruck des Gases 
Der kleinste Ansaugdruck des Gases ist abhangig von der Temperatur, 

und der Art der eingesetzten BetriebsflUssigkeit. 

Es ist zu beachten, dell 
- bei Betrieb ohne Kavitationsschutz und Verwendung von Wasser 

mit 15°C als BetriebsflUssigkeit sowie Absaugen von trockener Luft mit 

20°C 80 mbar nicht unterschritten werden, um Schaden durch 

Kavitation zu vermeiden. Bei hoheren Temperaturen liegt diese Grenze 

entsprechend dem Dampfdruck der verwendeten BetriebsflUssigkeit 

hOher 

- bei Betrieb mit Kavitationsschutz die Vakuumpumpe biszum maxi- 

mal erreichbaren Unterdruck, d. h. bis zur valligen Drosselung betrie- 

ben werden kann. 

FlOhere Temperaturen vermindern das SaugvermOgen der ELMO-F. 

HINVVEIS: Langerer Betrieb unterhalb des kleinstzulassigen An- 
saugdruckes kann zu Beschadigungen der ELMO-F fUhren. 

1.4.3 Maximaler Austrittsdtuck bei Vakuumbetrieb - 

Der maximale Austrittsdruck bei Vakuumbetrieb ist bei alien 2BV5- 

Vakuumpum pen bis 1300 mbar absolut zulassig, wenn der Bemessungs- 

betriebsflOssigkeitsstrom nach 1.4.6, Fig. 5, eingehalten wird: 

1.4.4 Maximaler Differenzdruck bei Kompressorbetrieb 
Bei 2BV5-Kompressoren mit seriengemaBem Motor ist bei 1013 mbar 
Eintrittsdruck folgender maximaler Differenzdruck.moglich und empfoh- 

lener FrischflOssigkeitsstrom einzuhalten, s. Fig. a 

FlOchster zulassiger Druck im Inneren der ELMO-F 

pint max 
8 bar abs. 

1.4.5 .Ansauggas bzw. -dampf 
Das abzusaugende Gas bzw. Gas-Dampfgemisch mull frei von Fest- 

stoffen sein. Geringe Mengen von leichten Schwebstoffen oder FlOssig- 

keiten konnen mitgefOrdert werden. 

Die max. -zulassige MitfOrderung von Wasser betragt Ober den Ansaug- 
stutzen, s. Fig. 4 . 

Bei Absaugung von heiBen Gasen und Dampfen ab 80°C empfehlen wir 
eine ErhOhung des BetriebsflUssigkeitsstromes bis auf das max: 

2-fache des BeinessungsbetriebsflOssigkeitsstromes (Pkt. 1.4.6; Fig. 5, 

KOhlschaltung) oder einen Vorkondensator. 

1.4.6 BetriebsflUssigkeit 
FUr den Betrieb mull den ELMO-F kontinuierlich Betriebsflassigkeit 
zugefUhrt werden (Fig. 5). Sie mull frei von Feststoffen, wie z. B. Sand, 
sein; evtl. ist in die Zufahrung ein Filter zu installieren. 

In der Fig. 5 angegebene Werte sind fUr Trockenluftabsaugung gUltig. 

Die Einhaltung eines ausreichenden BetriebsflOssigkeitsstromes ist 
durch Einstellung des Vordrucks in der Zuleitung um ca. 1 bar uber dem 
erforderlichen Ansaugdruck sichergestellt. 

Die zugefUhrte BetriebsflOssigkeit wird zusammen mit dem abgesaugten 
Gas durch den Druckstutzen der ELMO-F ausgestollen. 
Zur Trennung von Gas und FlUssigkeit steht als Zubehor ein Abscheider 
zur VerfUgung. Dieser erlaubt eine teilweise ROckfUhrung der Betriebs- 
flUssigkeit. 

Siemens AG 

2 Betrieb 
2.1 Installation 
2.1.1 Aufstellung 
Der ELMO-F ist waagerecht auf ebenen Flachen aufzustellen und 

kann durch Befestigungsaugen an den FUllen angeschraubt werden. 

Auf ein besonderes Fundament oder eine spezielle Grundplatte kann 

verzichtet werden. 

FOr die Typen 2BV5 110-....2-.P und 2BV5 121-....2-.P sind jeweils 
zwei Zwischenplatten (888E, s. Fig. 17) zum Hohenausgleich an den 

FUllen der Pumpengehause (002A) mitgeliefert. Diese sind zwischen 
den PumpenfUflen und dem Verpackungsbrett geklemmt. Zum Befesti- 

gen der Maschinen sind die Zwischenplatten unter die Pumpenf011e zu 

legen. 

FOr abweichende Anbaulagen,z. B. Aufstellung mit Welle in senkrech- 
ter Lage, ist ROckfrage erforderlich. 

Bei Krantransport wird empfohlen, den ELMO-F in der pumpenseitigen 
Hebeose des Motors und in einer Bohrung des Ansaugflansches aufzu- 
nehmen.. 
Auf Tragfahigkeit der Hebeeinrichtung achtenl 
Gewichtsangaben der ELMO-F siehe Fig. 14. ' 

2.1.2 AnschlUsse 
2.1.2.1 Elektrischer Anschlull 

Der Anschlufl ist gemall den entsprechenden VDE- bzw. nationalen 

Vorschriften und die fUr den Aufstellungsort geltenden Vorschriften des 

Versorgungsunternehmens auszufuhren! 
Zuni Schutz der Motoren gegen Uberlastung sind Motorschutzschalter 
zu verwenden. Diese mOssen auf o:len im Leistungsschild angegebenen 

Bemessungsstrom eingestellt sein. 

A WARNUNG Alle Arbeiten nur im elektrisch spannungslo- 
sen Zustand des Motors vornehmen. 

Vor Beginn-der Arbeiten ist. der Hauptschalter auszuschalten and vor 

Wiedereinschalten zu sichern. 
Ngtispannung und Netzfrequenz m(Issen mit den Daten auf dem 

Leistungsschild Obereinstimmen. i5% Spannungs- and / oder t2% 
Frequenzabweichung sind ohne Leistungsherabsetzung zulassig. 

Anschlul und Anordnung der SchaltbOgel nach dem im Klemmenkasten 

befindlichen Schaltbild vornehmen. 
Schutzleiter an diese Klemme anschlieBen. 

Bei Anschlull mit KlemmbUgeln (z. B. nach DIN 46282) sind die 

Leiter so zu verteilen, daft auf beiden Stegseiten etwa gleiche 

Klemmhohen entstehen. Diese AnschluBart erfordert daher, daR 

ein einzelner Leiter U-formig gebogen werden mull oder mit einem 

Kabelschuh anzuschlieRen ist . 

Dies gilt auch fUr den SchutzleiteranschluR und den aulteren 
Erdungsleiter (griingelb) s. Fig. 2. 

Samtliche Leiter unter auReren Erdungswinkeln sind grundsatz- 
lich U-f6rmig zu biegen. 

Anziehdrehmomente far Schraubenverbindungen der elektrischen An- 

schlOsse - KlemmenbrettanschlUsse Klemmenleisten) s. Fig. 15. 

2.1.2.2 Rohranschltisse (s. Fig. 7) 

Urn ein Eindringen von FremdkOrpem zu vermeiden, sind alle Anschlufl- 
Offnungen bei Lieferung verschlossen. Die VerschlUsse sind erst beim 

Anbringen der Rohrleitung zu entfernen. 

Die Rohrleitungen sind spannungsfrei anzubringen, die Rohrleitungs- 

gewichte sind abzufangen. 

a) ruckstutzenanschluB 
- 2BV5 16.: Flansch 80 ND10 -DIN 2501 oder 

. ANSI-B16,5-3-150; 
Dichtung 80 ND6 DIN 2690; 
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- 2BV5 13./2BV5 12.: Flansch 65 ND10 -DIN 2501 oder 
ANSI -816,5 -2 1/2-150, 
Dichtung 65 ND6 DIN 2690; 

- 2BV5 11.: Flansch 50 ND10 -DIN 2501 oder 
ANSI-B16,5-2-150, 
Dichtung 50 ND 40 DIN 2690; 

Wird das druckseitig ausgestollene Gas weitergeleitet, ist dafOr zu 
sorgen, de, der maximale Austrittsdruck It. Pkt. 1.4.3 nicht Uberschritten 
wird. 

b) Saugstutzenanschlug 
Anschluil mit Flansch und Dichtung wie Druckstutzenseite. Urn ein 
Eindringen von RUckstanden der Installation, z. B. Schweiflperlen, in den 
ELMO-F zu verhindern, wird der Einbau eines Anfahrsiebs in die Saug 
leitung Mr die ersten 100 Betriebsstunden empfohlen. 

c) Empfohlener Betriebsfltissigkeitsanschlug (Fig. 8) 

2.13 Moglichkeiten zur Zufuhrung der 
Betriebsflussigkeit (s. Fig. 9) 

2.1.3.1 Ktihlschaltung 

KUhlschaltung wird bevorzugt, wenn genugend BetriebsflUssigkeit zur 
VerfUgung steht und ein niedriger Ansaugdruck erzielt werden soil. 
Die zugefOhrte BetriebsflUssigkeit wird druckseitig vollstandig abgeleitet 
und durch neue FlUssigkeit ersetzt. 

Der ELMO-F kann die BetriebsflUssigkeit nach erstmaligem FUllen 
selbst ansaugen. 
Dabei 1st zu beachten, daft sich beim Einschalten des ELMO-F der 
Wasserspiegel auf Witte des FrischflUssigkeitsanschlusses betin- 
det. 

2.1.3.2 Schaltung mit Abscheider und teilweiser Betriebsfltissig- 
keitsrtickftihrung 

Schaltung mit Abscheider Lind teilweiser BetriebsflUssigkeitsrUckfUhrung 
wird verwendet, urn BetriebsflUssigkeit zu sparen. Ein Teil der im 
Abscheider abgeschiedenen BetriebsflUssigkeit wird dem ELMO-F un- 
gekUhlt wieder zugeleitet, der andere Teil wird durch neue FlOssigkeit 
ersetzt. Die dazu notwendige Verteilleitung wird mit dem Abscheider 
geliefert. 

2.1.4 Betriebsflussigkeitsabscheider (s. Fig. 10) 

Der BetriebsflOssigkeitsabscheider kann als Zubehor einschliefIlich der 
dazUgehdrigen Verbindungsleitung geliefert werden. 
Er trennt die BetriebsflUssigkeit vom Fordergas und ermoglicht die 
teilweise RUckfUhrung der BetriebsflUssigkeit. Dadurch kann der Betriebs- 
flUssigkeitsbedarf erheblich reduziert werden (s. Fig. 5). 
Far den Betrieb mit Kavitationsschutz (s. Pkt. 1.4.2) ist die beiliegende 
Schlauchverbindung (50) zwischen Abscheider und Pumpendeckel an- 
zubringen (Fig. 10). 

Montage der Schlauchleitungen 
Schlauchleitungen sind verdrehungsfrei anzuschlieflen. 
Die Schlauchleitungen sind vor aufleren mechanischen Beschadigun- 
gen zu schOtzen. 

Montage der Schneidringverschraubungen 
Bei Edelstahl-Schneidringverschraubungen sind zuvor Innenkonus, 
Au flengewinde und die gesamte I nnenseite der Uberwurfmutter einzufet- 
ten. 
Moglichst die Uberwurfmutter einmal lose auf den Gewindestutzen 
aufschrauben, damit sich das Fett im Gewinde besser verteilten kann. 

2.1.5 Ruckschlagklappe 
Um ein RUckstrOmen von Gas und BetriebsflUssigkeit bei Betriebsunter -. 
brechungen zu vermeiden, ist in der Saugleitung eine RUckschlagklappe 
mit mtiglichst geringem Widerstand vorzusehen (s. ZubehUr im Katalog). 

4 

2.1.6 Ansaugdruck 40 bis 10 mbar mit ELMO-F uricl 
Gasstrahler 

Bei Absaugung im Druckbereich von 40 bis 10 mbar wird der 2BV5- 
Vakuumpumpe ein Gasstrahler vorgeschaltet, der das abgesaugte Gas 
bis auf den AnsaUgdruck der 2BV5-Vakuumpumpe verdichtet. 

Der mit einem Gasstrahler erreichbare Ansaugdruck betragt 10 mbar. 

Der Leistungsbedarf der 2BV5-Vakuumpumpe wird bei vorgeschaltetem 
Gasstrahler nicht Uberschritten. Es ist also keine besondere 
Energiequelle zum Betreiben von Gasstrahlern erforderlich. 
FUr die Einbaulage des Gasstrahlers besteht keine Vorschrift, da die 
Lage auf die Funktion keinen Einflufl hat. 

Dichtungen mUssen konzentrisch sitzen, um StrOmungsquerschnitte 
nicht zu verengen. Die AnschluBleitungen sollten kurz und mit ausrei- 
chender Nennweite verlegt werden. Wenn der Gemischanschlull des 
Gasstrahlers kleiner als der Sauganschlufl der 2BV5-Vakuumpumpe ist, 
so empfiehlt sich ein kegeliges UbergangsstOck. 

Das Treibgas (UmgebungslUft von 20°C, 
VORSICHT 1013 mbar) dart keine Fltissigkeitstropfen ent- 

halten. 

Bei der Evakuierung von Behaltern wirkt der Gasstrahler im Bereich 1000 
bis etwa 100 mbar als Drossel. UM hier schnelle EntlUftungszeiten zu 
erreichen, kann der Gasstrahler Ober eine Bypaaleitung umgangen 
werden. Die BypaIlleitung mull verschlossen werden, wenn der Gas- 
strahler wirksam werden soil. Der gUnstigste Umschaltpunkt zum Betrieb 
der Gasstrahler liegt bei etwa 40 mbar (Fig. 12). 

2.2 Erstmalige Inbetriebnahme 
2.2.1 Vorbereitung 
1st in der Druckleitung ein Absperrorgan installiert, so ist dafOr Sorge zu 
tragen, daft der ELMO-F nicht mit geschlossenem Absperrorgan in 
Betrieb genommen oder gehalten werden kann. 

HINWEIS: ELMO-F nicht trocken laufen lassen. 

Vor dem Anfahren ELMO-F-Uber den Saug- bzw. Druckstutzen bei 
- 2BV5161 mit ca. 8 Liter 
- 2BV5131, 2BV5121, 2BV5111, 2BV5110 mit ca. 3 Liter 
BetriebsflUssigkeit auffUllen oder Absperrventil in der BypaIlleitung 
(Fig. 8) ca. 20 sec. lang dffnen, urn BetriebsflUssigkeit in die Vakuum- 
pumpe einstrOmen zu lessen. 

AnschlUsse von Zu- und Ableitungen auf Dichtheit UberprUfen. 

Zur PrUfung der Drehrichtung ELMO-F kurzeinschalten. 
Die StrOmungsrichtung des Gases .sowie die Drehrichtung der Welie 
sind durch Pfeile an dem ELMO-F gekennzeichnet. Vergleiche Dreh- 
richtung des MotorlOfters mit der Pfeilrichtung auf der ROckseite des 
Pumpengehauses (002A, Fig. 17); ggf. Drehsinn andern durch Vertau- 
schen von zwei Anschluflleitungen, wenn elektrische 
Spannungslosigkeit sichergestellt ist. 

2.2.2 Inbetriebnahme 

Bei Speisung durch Umrichter kOnnen hochfrequente Strom- und 
Spannungsoberschwingungen in den Motorzuleitungen zu elektroma- 
gnetischen Storaussendungen fUhren. Deshalb wird die Verwendung 
abgeschirmter Zuleitungen empfohlen. 

Eine Uberschreitung der Betriebsdrehzahl (s. Leistungsschild) ver- 
schlechtert das Gerausch- und Schwingungsverhalten, aulierdem ver- 
ringert sich die Fettgebrauchsdauer bzw. Lagerwechselfrist. 
Urn Schaden aufgrund zu hohen Drehzahlen zu vermeiden, ist ggf. 
Anfrage nach der Grenzdrehzahl erforderlich. 

ELMO-F einschalten. BetriebsflOssigkeit, vergl. Pkt. 1.4.6, OberprOfen 

und evil. mit Stellventil (16, s. Fig. 8) korrigieren. Zur Einstellung des 
BemessungsbetriebsflUssigkeitsstromes dient der Du rchflullmesser (15); 
es ist auch moglich, den austretenden FlOssigkeitsstrom am Uberlauf (7, 
s. Fig. 9) auszulitern. 
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2.3 Betriebshinweise 
2.3.1 Anfahren and Abstellen 
Bei automatisch gesteuertem Betrieb - It. Installation nach Pkt. 
2.1.2.2 c - wird die FrischflOssigkeitszufuhr durch ein vom Motorbetrieb 
abhangiges Magnetventil (1 7) geschaltet (Fig. 8) . 

Dabei bedeutet: 
ELMO-F eingeschaltet = Ventil often 
ELMO-F ausgeschaltet = Ventil geschlossen 

Bei nicht automatisch gesteuertem Betrieb ist wie folgt zu verfah- 
ren: 

Anfahren: EMLO-F einschalten - sofort danach Absperrventil (18) 
offnen (Fig. 8) 

Abstellen: Absperrventil (19) schlieflen, ELMO-F sofort ausschalten. 
(Fig. 8) . 

Das Regelventil (16) bleibt bei Betriebsunterbrechung eingestellt 
(Fig. 8) . 

2.3.2 Entleeren 

ELMO-F, die mit Betriebsfltissigkeiten betrie- A VORSICHT ben werd6, durch die eine Gefahr fur Perso- 
-nen oder Umwelt entstehen ktinnte, sind aus 

SicherheitsgrUnden vor dem\Offnen, bei laufender Maschine, zu 
sptilen. 

Zum Entleeren alle drei Verschluflschrauben (068A) des Pumpen- 
deckels (061A) offnen und FlOssigkeit ablaufen lessen. Dabei Motor- 

laufer gelegentlich entgegen der Drehrichtung (beachte Drehrichtungs- 
pfeil am Pumpengehause (002A) von Hand am Auflen1Ofter (502A) 
durchdrehen, bis keine iletriebsflOssigkeit mehr austritt. 
Durch Ankippen des ELMO-F Ober den Pumpendeckel (061A) urn 45° 
kann der ELMO-F soweit entleert werden, dall such bei langerem 
Stillstand keine Schaden durch Frost oder Korrosion eintreten. 

2.3:3 Mallnahmen fur langerem Stillstand 
Vor langerem Stillstand, ab ca. 4 Wochen, oder bei Frostgefahr, 
ELMO-F -wie unter Pkt. 2.3.2 beschrieben- entleeren und 
Graugullausfahrung anschlieflend konservieren, d. h. 1/2 Liter 
Konservierungsmittel (Rostschutzol , z. B. Mobilarma 247 der Fa. Mobil 
Oil) in Saug- oder Druckstutzen gieflen und Pumpe kurzzeitig einschalten. 

Solite nach langerem Stillstand das Laufrad (047A) infolge Kalkablage- 
rungen festsitzen, empfehlen wir, den Arbeitsraum desE LMO-F mit 10- 
prozentiger Oxalsaure zu fallen und diese ca. 30 Minuten einwirken zu 
lassen. 

VORSICHT Oxalsaure 1st gesundheitsschadlich bei Bertih- 
rung mit der Haut und beim Verschlucken. 

3 Instandhaltung 

3.1 Allgemeines 
Gelangt mit dem .geforderten Gas oder der BetriebsflOssigkeit feinkOr- 
niger Schmutz in den Arbeitsraum des ELMO-F, so kann dieser wahrend 
des Betriebes durch die untenliegenden G3/8 - Entleerungsbohrungen 
(s. Fig. 7) ausgespOlt werden, urn den VerschleiB des Laufrades (047A) 
und des Pumpengehauses (002A) bzw. Festsetzen des Laufrades 
(047A) zu verhindern 

. 
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Falls stark kalkhaltiges Wasser als BetriebsflOssigkeit verwendet wird, ist 
die BetriebsflOssigkeit zu entharten oder der Arbeitsraum des ELMO-F in 

entsprechenden Zeitraumen mit einem Entkalker zu spOlen. 

HINWEIS: Sofern Motoren mit verschlossenen KondenswasserOffnungen 
(z.B. Schutzart IP55 oder IP56, s. Leistungsschild) ausgefUhrt sind, 

mossen diese von Zeit zu Zeit ge6ffnet werden, damit eventuell angesam- 

meltes Kondenswasser abflieflen kann. 

3.2 Schmierung 
Bei normalen Betriebsbedingungen und 50 Hz-Betrieb gilt: 
Nach etwa 20 000 Betriebsstunden, jedoch nach spatestens 3 Jahren, 

sind Walzlager und benachbarte Raume von Altfett und anderen Verun- 
reinigungen zu saubern und neu zu fetten. Dabei ca. 50% des freien 

Raumes im Walzlager und ca. 65% des Volumens der benachbarten 
Fettraume mit Fett fallen; geschlossene Lager sind auszutauschen, 
deren benachbarte Fettraume bleiben fettfrei. 
Bei ungtinstigen Bedingungen, z.B. anderen Frequenzen, Umrichter- 
betrieb mit hOheren Drehzahlen, sind die Nachschmierfristen entspre- 
chend zu verkUrzen. 

Es ist Fett UNIREX N3 der Firma ESSO oder gteichwertiges Schmierfett 
nach DIN 51825-K3N zu verwenden. Garantieangaben Ober Lebensdau- 
er und Schmiermittelgebrauchsdauer gelten nur far Fett UNIREX N3 

Verschiedene Fettsorten darfen nicht gemischt werden. 

Lagergrollen und Schmiertabelle s. Fig. 11 . 

Beim Einsatz neuer Walzlager, Walzlager gleichmaflig auf ca. 80-100°C 
erwarmen und aufziehen. Harte Schlage (z. B. mit einem Hammer, ...) 

sind zu vermeiden. 

Es wi rd empfehlen, beim Neufetten oder Auitauschen der Rillenkugellager 
(007A, 008A) evtl. vorhandene und dem Verschleifl unterworfene Dicht- 
elemente (z. B. V-Ring (033A)) ebenfallszu erneuern. 

HINWEIS: Beim Lagerwechsel ist auf die Anordnung der Deckscheibe zu 

achten! Das Material der Scheiben sollte temperaturbestandig von -20°C bis 

+150°C sein, z. B. Pdyacryl-Kautschuk (ACM). 
Beschadigte Teile sind durch neue zu ersetzen. 

3.3 Beseitigung von Stdrungen (s. Fig. 16) 

3.4 Anziehdrehmomente fur Schraubenverbin- 
dungen 

Falls keine anderen spezifischen Angaben gemacht sind, gelten far 
Verbindungen der Befestigungsschrauben und -muttern Anziehdreh- 
momente nach Fig. 15. 

3.5 Ersatzteile 
3.5.1 Allgemeine Hinweise 
Bitte geben Sie bei der Ersatzteilbestellung neben der Teile-Bezeich7 
nung und der Teile-Nummer auch stets den kompletten ELMO-F-Typ 
und die Fabriknummer an. Typ und Nummer sind aus den Schildangaben 
ersichtlich. Die Teile-Bezeichnung mull mit der Bezeichnung in der 
Ersatzteilliste (s. Fig. 17) Ubereinstimmen., 

Bestellbeispiel: 
2BV5131-0KC00-7P 
No E F2 62 2621 04201 / 95 

Laufrad 047A 

HandelsUbliche Normteile, konnen unter genauer Beachtung gleicher 

Bauart, Abmessungen, Festigkeitsklasse usw., im freien Handel bezo- 
gen werden. 

5 

Raubers Road Nudgee SPS SP276 Vacuum Sewer System OM Manual

Q-Pulse Id TMS636 Active 29/01/2014 Page 272 of 404



DEUTSCH 

3.5.2 Ersatzteile, Normteile, Darstellung einer 
zerlegten 2BV5 (s. Fig. 17) 

3.5.3 Hinweis zur Instandhaltungsanleitung 

Contents 

General notes 

Zur weiteren Information steht neben dieser Betriebsanleitung eine 
Instandhaltungsanleitung zur Verfagung, die Hinweise far qualifizier- 1 

tes Personal (Definition far. Fachkrafte s. DIN VDE 0105 oder IEC 364) 1.1 

Ober Sicherheit, Zerlegen und Zusammenbau der ELMO-F-Vakuum- 1.2 
pumpen/ -Kompressoren 2BV5 110 bis 2BV5 161 enthalt. - 1.3 

1.4 
Die Instandhaltungsanleitung kann mit 1.4.1 

1.4.2 
Bestell-Nr.: 610.44 416.02 (Deutsch/Englisch) 1.4.3 

und vollstandiger Absenderangabe beim Hersteller angefordert werden. 
1.4.4 

1.4.5 
1.4.6 

3.5.4 InstandhaltungsL Gewahrleistungsauftrage 
Bei Racksendungen in Gewahrleistungsfal len sind die ELMO-F ungeoffnet 
anzuliefern. Sie Sind vor dem Versand rackstandsfrei zu entleeren (s. Pkt. 
2.3.2) and aullerlich zu reinigen. Far die Reinigungsmailnahmen ist die 2 

Schutzart gemaR Leistungsschild zu beachteri. 2.1 

2.1.1 

Zum Schutz der Umwelt und Schutz Von' 
AVVARNUNG Personen ist es erforderlich, &II kontaminierte 

ELMO-F vor dem Versand an die Reparatur- 
werkstatt dekontaminiert werden. 

Urn sicherzustellen, dal die zum Versand koMmenden ELMO-F nicht mit 
gefahrlichen Stoffen betrieben worden sind bzw. entsprechend dekonta- 
miniert worden sind, ist eine rechtsverbindliche Erklarung (Vordruck 
siehe Fig. 18), ausgeftillt von autorisiertem Fachpersonal, der Lieferung 
beizugeben. 

Falls die Erklarurig einer vorschriftsmarligen Dekontaminierung beim 
Eintreffen des ELMO-F in der Reparaturwerkstatt nicht vorliegt, treten zur 
Einhaltung der Unfallverhutungsvorschriften Terminverzagerungen ein, 

da mit den lnstandsetzungsarbeiten erst nach Vorliegen dieser Erklarurig 
begonnen werden dart. 

4 ELMO-F mit EEx e-Motoren 
DIN EN 50014/VDE 0170/0171 Teil 1 und 
DIN EN 50019/VDE 0170/0171 Tell 6 

FOrdiese Maschinen gelten erganzend oder speziell die Informationen in 
kursiver Schrift! - 

Bei Aufsteffung der Maschine in senkrechter Achslage 1st eine Ab- 
deckung arizuordnen, die ein Hinginfallen von FremdkOrpern in die 

MotorlOfterhaube verhindert (s. DIN EN 50014/ VDE 0170/0171 Teil 1, 

Abschnitt.II1,16.1). Sie dart die KOhlung des Motors durch seinen Ltifter 
nicht behindern. 
Die aufdem Leistungsschild angegebene Temperaturklasse des Motors 
mu/3 mit der Temperaturklasse des moglicherweise auftretenden brenn- 
baren Gases Obereinstimmen. Jeder Maschine muS ein Motorschutz- 
schaltervorgeschaltet sein, der auf den Motorbemessungsstrom einzu, 
steffen 1st und der bei festgebremstem Laufer innerha. lb der auf dem 
Leistungsschild angegebenen Zeit t, auslOst (PrUfung anhand der dem 
Motorschutzschalter beiliegenden Auslosekennlinie). Bei Dreieckschal- 
tung mu6 .ein Obedastschutz mit Phasenausfaffschutz vorgesehen 
werden. 
Soli aberderpberlastschutz ausschlielichdurch eine direkte Temperatur- 
Obenvachungseinrichtung mit Hilfe von Temperaturfahlem (s. DIN EN 
50019/ VDE 0170/0171 Tell 6, Anhang vorgenommen werden, 
so mu6 die Ausfahrung der Maschine hierfOr gesondert gepraft und 
bescheinigt sein. 

Auf DIN 57165/ VDE 0165 wird hingewiesen. 

Reparaturen mUssen in Siemens-Werkstatten duichgefOhrt oder von 
einem amtlich anerkannten Sachverstandigen abgenommen werden. 
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General notes 

Units which bear the Cc sign conform to the EC directive 

89/392/EEC (see EC declaration of conformity, Fig. 19) if they are 

used for the intended purpose. 

A WARNING 
The information and instructions given in all 

the operating instructions and other instructions 

supplied with the equipment must be followed. 

This is essential in order to avoid danger and damage. 
A supplementary safety bulletin (610. 43083.21/yellow) which contains 

additional information on safety is included. 

Special and modified versions may differ with regard to technical 

details ! If anything is unclear, you are urged to contact the manufacturer, 

quoting the type designation and serial number (No E ..., see rating 

plate) or to have the repair work carried out by a Siemens service 

centre. 

1 Description 
1.1 Validity 
These Operating Instructions apply to single-stage ELMO liquid-ring 
vacuum pumps/compressors (ELMO-F), type 2BV5, in block design with 

direct-coupled standard and EEx e drive motors. 

The Operating Instructions contain basic information and instructions 

which must be observed when the unit is being installed, operated and 

repaired. It is important, therefore, that these Operating Instructions are 

read by the fitter and the relevant technical personnel/operators befOre 

installation and start-up and that they are available at all times at the place 

at which the unit/system is being operated. 

1.2 Mode of operation and type of construction 
The ELMO-F, together with the drive motor, forms a compact and space- 
saving unit. A level surface is sufficient for installation. Baseplates are not 

required. 

The ELMO-F units operate in accordance with the liquid-ring principle. An 

impeller is located 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 inlet port in the 
port plate, compressed and expelled through the discharge port in the port 
plate. 

See Fig. 1 for section through the compression' chamber (viewed in the 
directiorof the pump cover). 

1.3 Measuring-surface sound-pressure level - 

See Fig. 13 for details on the measuring surface sound-pressure level. 

1.4 Application range ' 

1.4.1 Usage to the intended purpose __ 

The ELMO-F are single-stage, liquid-ring units, which are designed for 
continuous operation, for generating vacuums or excessive pressure. 
The ELMO-F units are used to extract and pump all dry and moist gases, 
mainly air and air/vapour mixtures, which.are not flammable, explosive, 
poisonous or corrosive. 
Units for flammable, explosive, poisonous and corrosive media are 

supplied in accordance with customer specifications. The relevant safety 
precautions, must in this case, be taken by the user. 

Water is generally used as working liquid. 

Stainless steel versions are available for more stringent anti-corrosion 
and hygiene requirements. 

Siement AG 

The ELMO-F units are designed for use in the rough vacuum range; the 

maximum possible vacuum is determined in each case by the vapour 

pressure of the working liquid used. 

The appropriate safety regulations, see 2.1.2.1 -Electrical 
connections, must be observed in the case of ELMO-F units with 
EEx e- drive motors; these ELMO-F Units are approved for use in 
rooms in which explosive gases occasionally occur. 
Explosive gases themselves must, however, not be pumped. 
The temperature classes specified on the rating plate must be 
observed. 

1.4.2 Minimum gas suction pressure 
The minimum gas suction pressure depends on the temperature and 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 in order to avoid 

damage caused by cavitation. At higher teMperatures, this limit is 

correspondingly higher in accordance with the vapour pressure of the 

working liquid used. 
- the vacuum pump can be operated until it reaches its maximum vacuum, 

i.e. up to complete throttling, when it is operated without cavitation 
protection. 

Higher temperatures reduce the suction capacity of the ELMO-F unit. 

NOTE: Operation of the pump below the minimum permissible suction 
pressure for a prolonged period of time can result in the ELMO-F unit 

being damaged. 

1.4.3. Maximum discharge pressure for vacuum 
operation 

The maximum discharge pressure for vacuum operation is 1300 mbar 

- absolute for all 2BV5 vacuum pumps if the nominal working-liquid flowrate 
indicated in 1.4.6, Fig. 5 is maintained. 

1.4.4 Maximum differential pressure for compressor 
operation 

At an inlet pressure of1013 mbar, the maximum differential pressure and 

the recommended dean working-liqUid flowrate for 2BV5 compressors 
with serial motors are as follows, see Fig. 3: 

MaximuM permissible pressure inside the ELMO-F unit 

Pint max = 8 bar abs. 

1.4.5 Suction gas or vapour 
The gas .Or gas/vapour mixture to be extracted must be free' of solids. 
Minor quantities of light floating materials or liquids can be entrained. 

See Fig. 4 fothe maximum permissible quantity of water entrained via the 
suction flange. 

We recommend that the working-liquid flowrate be increased to up to max. 

2 times the nominal working-liquid flowrate (see 1.4.6; Fig..5,cooling- 
circuit connection) or that an upstream condenser be usedtf hot gases 
and vapours from 80°C onwards are to be extracted. 

-1.4.6 Working liquid 
During operation, the ELMO-F unit must be continually supplied with 
working liquid (Fig. 5) which 'must be free of solids such as sand. If 
necessary, connect a filter on the intake side. 

The values specified in Fig. 5 apply to dry-air extraction. 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. 
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The working liquid supplied is discharged through the delivery branch of 
the ELMO-F unit together with the extracted gas. 
A separator is available as an accessory to separate the gas and liquid. 
It enables partial recirculation of the working liquid. 

2 Operation 
2.1 Installation 
2.1.1 Mounting 
The ELMO-F unit has to be mounted horizontally on a level surface and 
can be bolted via holes in the feet. A special foundation or baseplate is not 
required. 

Two adapter plates (888E, see Fig. 17) are supplied in each case for types 
2BV5 110-....2-.P and 2BV5 121-....2-.P for adjusting the height by 

means of the feet on the pump casing (002A). These must be secured 
between the pump feet and the packaging. The two adapter plates must 
be placed underneath the pump feet in order to secure the unit. 

If the pump is to be mounted in any other way, e.g. with the shaft in a 

vertical position, the manufacturer should be consulted. 

If the ELMO-F unit is transported by crane, we recommend lifting the 
machine by the pump-side lug of the motor and by a hole in the suction 
flange. 

The load carrying capacity of the hoisting gear must be observed! 
See Fig. 14 for details on the respective weights of the ELMO-F units. 

2.1.2 Connections 
2.1.2.1 Electrical connection 

Connect the pump in accordance with the relevant. VDE and national 
standards and the regulations of the utility company which apply to the 
installation site. 
Use motor circuit-breakers for overload protection of the motors. They 
have to be set to the rated current indicated on the rating plate. 

A WARNING 
- Do not carry out any work unless the machine 

is dead. 

Before carrying out any work, open the main circuit-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 and/or ±2 % frequency deviations are 
permissible without power reduction. Connect and arrange the terminal 
links according to the circuit diagram in the terminal box. Connect the 
protective earth conductor to this terminal (9 . 

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 
height on each side. Each conductor end must therefore be bent 
into a U or connected with a cable lug. 
This also applies to the protective conductor and the external earth 
conductor (green/yellow) - see Fig. 2. 

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

See Fig. 15 for the tightening torques for screwed electrical connections 
- terminal board connections (except for terminal strips). 

2.1.2.2 'Pipe connections (see Fig. 7) 

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

" piping is connected. 

Piping has to be connected free of stress and the weight of the piping has 
to be supported. 
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a) Delivery branch connection 
for 2BV5 16.: 

for 2BV513./2BV512.: 

for 2BV511.: 

Flange 80 ND1O-DIN 2501 or 

ANSI-B16.5-3-150, 
Seal 80 ND6 DIN 2690; 

Flange 65 ND 10-DIN 2501 or 

ANSI-B16.5-2 1/2-150, 
Seal 65 ND 6.01N 2690; 

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 1.4.3 is not exceeded. 

b) Suction flange connection 
Same connection as on the delivery branch side (with flange and seal). To 
prevent installation residues, e.g. welding beads, from entering the 
ELMO-F unit, it is recommended that a start-up filter be fitted in the 
suction pipe for the first 100 operating hours. 

c) Recommended working-liquid connection (Fig. 8) 

2.1.3 Methods of supplying the working liquid (see Fig. 9) 

2.1.3.1 Cooling-circuit connection 
This is preferred where there is an ample supply of working liquid and 
where a low suction pressure is required. The working liquid discharged 
from the pump is completely drained off and replaced by new liquid. 

After initial priming, the ELMO-F unit can be operated in a self- 
priming mode. Ensure that the working liquid is on a level with the 
working-liquid connection when the ELMO-F unit is switched on. 

2.1.3.2 Connection with separator and partial recirculation of 
working liquid 

The connection with separator and partial recirculation of working liquid 
is used where working liquid must be used sparingly. Part of the working 
liquid recovered from the discharge in the separator is recirculated to the 
ELMO-F unit without cooling, the remainder being replaced by new liquid. 
The necessary pipes are supplied together with the separator. 

2.1:4 Working-liquid separator (see Fig. 10) 

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 permits 
recirculation of a part of the working liquid. 
This enables a considerable reduction in the quantity of working liquid 
required (see Fig. 5). 

The enclosed hose connection (50) must be fitted between the separator 
and the pump cover (see Fig. 10) for operation with cavitation p &otection 
(see 1.4.2). 

Fitting the hoses 
Hoses must be connected in such a way as to prevent them from twisting. 
The hoses must be protected against external mechanical damage. 

Fitting the cutting-ring screwed, connections 
The inside taper, external thread and the inside of the union nut must be 
lubricated beforehand in the case of stainless steel cutting-ring screwed 
connections. 
Loosely screw the union nut once onto the threaded coupling so that the 
entire thread becomes evenly coated. 

2.1.5 Non-return valve 
To prevent recirculation of gas and working liquid when the pump is out 
of operation, a non-return valve with minimum resistance has to be fitted 
in the suction pipe (see accessories in the catalogue). 

Siemens AG 
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2.1.6 Suction pressure between 40 and 10 mbar with 
ELMO-F unit and gas ejector 

When extracting gases in the pressure range 40 to 10 mbar, a gas ejector 
is connected onthe line side of the 2BV5 vacuum pump which compresses 
the extracted gas to the suction pressure of the 2BV5 vacuum pump. 

A suction pressure of 10 mbar is possible with a gas ejector. 

The power requirements of the 2BV5 vacuum pump remain within the 
permissible range with a line-side gas ejector. No special energy source 
is, therefore, necessary in order to operate gas ejectors. There are no 

regulations for the mounting position of the gas ejector as the position 
does not affect operation in any way. 

Seals must sit concentrically in order to avoid reducing the flow area. The 
connecting leads should be short and have a sufficient nominal diameter. 
A cone-shaped adapter is recommended if the mixing connection of the 
gas ejector is smaller than the suction connection of the 2BV5 vacuum 
pump. 

A CAUTION The motive gas (ambient air at 20°C, 1013 mbar) 
must not contain any drops of liquid. 

When evacuating tanks, the gas ejector acts as a throttle in the range 
1000 to approx. 100 mbar. The gas ejector can be bypassed here in order 
to obtain short evacuating times. The bypass must be closed if the gas 

ejector is to become active. The optimum switchover point for the gas 
ejector to become active is approx. 40 mbar (Fig. 12). 

2.2 Initial start-up 
2.2.1 Preparations. 
If a shut-off valve is installed in the discharge pipe, make sure that the 
ELMO-F unit is not started or stopped with the shut-off valve closed. 

NOTE: Do not run the ELMO-F unit dry! 

Before start-up, prime the ELMO-F unit through the suction or delivery 
branch 
- with approx. 8 litres in the case of the 2BV5161 
- with approx. 3 litres in the case of the 2BV5131, 2BV5121, 2BV5111, 

2BV5110 
of working liquid or open the shut-off valve in the bypass (Fig. 8) for 
approx. 20 s to enable the working liquid to flow into the vacuum pump. 

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

To check the direction of rotation, switch on the ELMO-F unit briefly. 
The direction of the gas flow and the direction of rotation of the shaft are 
marked on the ELMO-F unit with arrows. Compare the direction of rotation 
of the motor fan with the direction of the arrow on the back of the pump 
casing (002A, Fig. 17). If necessary, change the direction of rotation by 

reversing two connection cables when the pump is electrically isolated. 

2.2.2 Start-up 
If the pump is supplied via ,converters, high-frequency current and 
voltage harmonics in the motor supply leads can cause electromagnetic 
emitted interference. Screened supply leads are, therefore, recommended. 

The noise level and vibrations increase if the operating speed (see rating 
plate) is exceeded and the useful life of the grease and the bearing 
replacement intervals are reduced as a result. 
If necessary, contact the manufacturer to determine the limit speed in 
order to avoid damage being caused as a result of excessively high 
speeds. 

Switch on the ELMO-F unit. Check the working-liquid flowrate (cf. 1.4.6) 
and, if necessary, adjust it with the control valve (16, see Fig. 8). The 
flowmeter (15) is used to regulate the nominal working-liquid flowrate. The 
liquid. flow can also be measured in litres on the, discharge side at the 
overflow (7, see Fig. 9). 

Siemens AG 

2.3 Operating notes 

2.3.1 Starting, shutting down 
When the pump is controlled automatically (when installed in accordance 
with 2.1.2.2 c), the clean working-liquid supply is controlled by a solenoid 
valve (17) which is dependent on the motor operation (see Fig. 8). 

ELMO-F on indicates valve open. 

ELMO-F off indicates valve closed. 

When the pump is not controlled automatically, proceed as follows: 
Starting: Start ELMO-F, immediately afterwards open shut-off 

valve (18) (Fig. 8) 

Shutting down: Close shut-off valve (18) and shut down ELMO-F 
immediately (Fig. 8). . 

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

interrupted (Fig. 8). 

2.3.2' Draining 

ELMO-F units that are operated with working A WARNING liquids that may be hazardous to persons or 
the environment must for safety's sake be 

flushed with the machine running before they are opened up. 

For draining, open all three screw plugs (068A) of the pump cover (061A) 
to allow the liquid to run out. When draining, rotate the motor occasionally 
in the opposite direction to the running direction (see direction arrow on 

the pump housing) (002A) by hand at the motor fan (502A) until no more 
working liquid runs out: 

By tilting the ELMO-F unit at an angle of 45 degrees towards the pump 
cover (061A), the ELMO-F unit can be drained almost completely thus 
preventing any damage even when the unit is not operated for a prolonged 
period of time or in the event of frost. 

2.3.3 Measures after prolonged standstill 
If the ELMO-F unit is out of operation for longer than approx. 4 weeks or 

in the event of frost, it should be completely drained - in accordance with 
2.3.2 - and then conserved (cast-iron version), i.e. 1/2 litre of anti- 
corrosive oil (e.g. Mobilarma 247 from Mobil Oil) poured into the suction 
or discharge branch and the pump then briefly switched on. 

If the impeller (047A) jams after a prolonged standstill period because 
hard water has been used, the compression chamber of the ELMO-F unit 

should be filled with 10 % oxalic acid which is allowed to work in for approx. 
30 minutes. 

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

3 Repair 
3.1 General 
To avoid wear of the impeller (047A) and the pump casing (002A) or 

jamming of the impeller (047A), fine dirt particles, which enter the 
compression chamber of the ELMO-F unit together with the gas being 

handled or the working liquid, can be flushed out during operation through 

the flushing outlet (3/8" BSP) (see Fig. 7) at the bottom of the pump. 

If very hard water is used as working liquid, it must either be softened or 

the compression chamber of the ELMO-F unit flushed with a solvent at 

appropriate intervals. 
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NOTE If the motor design incorporates sealed condensate drain holes 
(e.g. protection class IP55 or IP56, see rating plate), the latter must be 
opened from time to time to allow any condensate that has accumulated 
to drain off. 

3.2 Lubrication 
Under normal operating conditions at 50 Hz the following applies: 
After approx. 20,000 operating hours, however after 3 years at the latest, 
the rolling-contact bearings and the adjacent spaces should have the 
spent grease and other dirt deposits removed and be recharged with fresh 
grease. Fill approx. 50 % of the free space in the rolling-contact bearing 
and approx. 65 % of the volume of the adjacent spaces in the bearing cover 
with grease. Locked bearings must be replaced and the associated 
adjacent spaces must remain free of grease. 
The relubrication intervals must be shortened accordingly when the pump 
is operated under unfavourable conditions, e.g. different frequencies, 
converter operation at high speeds. 

UNIREX N3 from ESSO or an equivalent grease-as per DIN 51825-K3N 
must be used. Details on the service life of the unit and the useful life of 
the grease specified in the warranty only apply if UNIREX N3 is used. 
Different types of grease should not be mixed. 

See Fig. 11 for bearing sizes and lubrication table. 

When using new rolling-contact bearings, heat the bearings uniformly to 
approx. 80 - 100°C and fit them in 'place. Avoid sharp knocks (with 
hammers, for example). 

When relubricating or replacing rolling-contact bearings (007A, 008A), 
we recommend that any sealing elements that have become worn (e.g. 
V ring (033A)) are also replaced. 

NOTE: 0 bserve the location of the side platewhen replacing the bearings! 
The material of the side plate should be stable at temperatures between 
20°C and +150°C, e.g. polyacrylic rubber (ACM). 
Damaged parts must be replaced. 

3.3 Faults and how to eliminate them (see Fig. 16) 

3.4 Tightening torques for screwed connections 
Unless otherWise specified, the tightening torque values specified 
in Fig. 15 apply for tightening nuts and bolts: 

3.5' Spare parts 
3.5.1 Genei-al instructions 
When ordering spare parts, please state the part designation, the part 
number, the complete type of ELMO-F unit and the serial number. The 
type and serial number are indicated on the nameplate. The part designation 
should correspond to the designation in the spare parts list (Fig. 17). 

Ordering example: 2BV5131 - OKC00-7P 
No E F2 62 2621 04201/95 
Impeller 047A 

Standard parts can be procured from local suppliers. Ensure that these 
parts have the same type of construction, dimensions, strength class etc. 

3.5.2 Spare parts, standard parts, exploded view of a 
2BV5 (see Fig. 17) 

The Repair Instructions can be obtained from the manufacturer by 
specifying the. 

Order number: 610.44 416.02 (German/English) 

together with full name and address of the sender. 

3.5.4 Repairwork/work carried out under warranty 
ELMO-F units which are returned in cases of warranty claims must be 
sealed on delivery. They must be completely drained (see 2.3.2) and their 
exteriors cleaned prior to shipment. Refer to the protection class indicated 
on the rating plate for the appropriate cleaning instructions. 

AWARNING Contaminated ELMO-F units which may be 
hazardous to the environment and persons 

must be decontaminated before they are sent to the repair workshop. 

A legally-binding declaration (see Fig. 18) must be filled out by authorized 
personnel and enclosed with the delivery in order to, guarantee that the 
ELMO-F unit to be shipped has not been operated with hazardous 
substances and that it has been decontaminated accordingly. , 

If this declaration indicating decontamination in accordance with the 
appropriate regulations has not been received when the ELMO-F unit 
arrives at the repair workshop, repair work will be unavoidably delayed until 
this declaration has been received as the accident prevention regulations 
must be observed in this case. 

4 ELMO-F units with EEx e motors 
DIN EN 50014/VDE 0170/0171 Part 1 and 
DIN EN 50019NDE 0170/0171 Part 6 

Information printed in italics is additional or special information for these 
units. 
When the unit is mounted vertically, a cover must be fitted in order to 
prevent foreign bodies falling into the motor fan cowl (see DIN EN 50014/ 
VDE 0170/0171 Part 1, Section III, 16.1). This cover must not prevent the 
motor from being cooled by the fan. 
The temperature class of the, motor indicated on the rating plate must 
correspond to the temperature class of the flammable gas that might 
occur. A motor circuit-breaker must be connected on the line side of each 
unit which must, be set to the nominal motor current and must trip within 
the time t, indicated on the rating plate when the rotor is locked (test this 
function against the tripping characteristic enclosed with the motor 
circuit-breaker). An overload protection device with phase-failure 
protection must be connected if delta circuits are used. 
If overload protection is to be carried out exclusively via a direct 
temperature monitoring device with the aid of temperature sensors (see 
DIN EN 50019 /VDE 0170/0171 Part 6, Annex A-A1,b), the design of the 
motor has to be ordered, tested and certified separately. 

Reference should be made to DIN 57165/VDE 0165. 

Repair work must be carried out in Siemens workshops or be acceptance- 
tested by an authorized expert. 

3.5.3 Notes on Repair Instructions 
Repair Instructions are available in addition to these operating instructions 
which contains further information for qualified personnel (see DIN VDE 
0105 or IEC 364 for definition of qualified personnel) on safety, 

disassembling and reassembling ELMO-F vacuum pumps/compressors 
2BV5110 to 2BV5161. 
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Remarques generates 

Si elles sont utilisees conformement a ('usage prevu, les machines 
portant le marquage C E satisfont aux exigences de 

Ia directive machines 89/392/GEE (voir declaration de conformite CE 
page 19). 

Afin d'assurer la protection des personnes 
ATTENTION et d'eviter tout degat materiel, il est imperatif 

de respecter les indications contenues dans 
les instructions de service et dans tous les autres elements de 
documentation transmis avec le produit. 
Une information additionnelle (610.43083.21, sur papier jaune) donnant 
des indications cbmplementaires pour la securite est agrafee dans la 

presente notice. 

Les machines de realisation speciale (version, forme de construction) 
peuvent differer quant aux details techniques. En cas de doute a ce 
sujet, it est instamment recommande de contacter l'agence Siemens 
competente en indiquant la designation de type et le numero de 
fabrication (No E voir plaque signaletique), ou de recourir aux 
centres de S.A.V. Siemens pour effectuer les travaux de maintenance. 

1 Description 
1.1 Domaine de validite 
Ces instructions de service sont valables pour les pompes a vide et 

compresseurs a anneau liquide mono-etages ELMO-F du type 2BV5 en 

execution monobloc accouples directement a des moteurs d'entrafnement 
en versions normale et EEx e. 

Les instructions de service contiennent des indications primordiales qu'il 
importe de respecter au moment de ('installation, de ('exploitation et de Ia 

maintenance. II est donc imperatif de faire lire ces instructions de service 
au monteur et au personnel de l'exploitant, avant mdme le montage et la 

mise en service, et de les conserver sur le lieu d'implantation de Ia 

machine. 

1.2 Fonctionnement et constitution 
Les ELMO-F constituent avec le moteur une unite compacte et peu 
encombrante. Toute surface plane (un socle n'est pas necessaire) 
convient a leur installation. 

Les ELMO-F fonctionnent selon le principe de l'anneau liquide : une roue 
disposee dans un corps de pompe cylindrique excentre par rapport a 

l'arbre transmet Ia puissance d'entraInement a un anneau liquide qui se 
forme lors de Ia mise en route de la pompe/du compresseur et qui tourne 
concentriquement par rapport au corps de pompe. 
Lorsque le liquide s'eloigne du moyeu, du gaz est aspire a travers Ia fente 
d'aspiration du disque de distribution ; ce gaz est comprime par le 

mouvement inverse du liquide et expulse a travers la fente de refoulement 
du disque de distribution 

Coupe schematisee de la chambre de travail (vue en direction du 
couvercle) voir Fig. 1. 

1.3 Niveau de pression acoustique 
Valeurs de niveau de pression acoustique, voir Fig. 13. 

1.4 Domaine d'application 
1.4.1 Utilisation conforme 
Les ELMO-F sont des machines a anneau liquide, mono-etagees, en 

construction monobloc, concues pour le service continu et destinees 
produire un vide ou une surpression. 

30 Les ELMO-F conviennent a ('aspiration et au refoulement de tous gaz 
secs ou humides, de preference de lair et des mélanges air-vapeur, qui 
ne soient ni inflammables, ni explosifs, ni toxiques, ni agressifs. 
Les machines convenant pour des fluides inflammables, explosifs, 
toxiques et agressifs sont livrees sur specifications du client. Les mesures 
de securite applicables dans ce cas relevent de la seule competence de 

I'utilisateur. 

Comme liquide de fonctionnement, on utilisera essentiellement de l'eau. 
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Les machines devant repond re a des contraintesdecorrosion et d'hygiene 
plus severes sont livrables en acier inoxydable. 

Les ELMO-F sont prevues pour generer un vide approche ; le vide 
maximum possible depend de la pression de vapeur saturante du liquide 

de fonctionnement. 

Pour les ELMO-F avec moteurs EEx e, fl importe de respecter les 
consignes de securite afferentes (voir 2.1.2.1 Raccordement 
electrique); ces ELMO -Fsont admis dans les locaux oil se produisent 
occasionnellement des gaz explosifs. 
Les gaz explosifs ne doivent cependant pas etre refoules. 
Respecter la classe thermique figurant sur la plaque signaletique. 

1.4:2 Pression d'aspiration minimale du gaz 
Cette pression depend de la temperature et de la nature du liquide de 

fonctionnement utilise. 

II convient de noter que 
lors d'un fonctionnement sans protection anticavitation avec de 

l'eau a 15°C comme liquide de fonctionnement et aspiration d'air sec a 

20°C, it ne faut pas descendre en dessous de 80 mbar pour ne pas 
risquer de degradation par cavitation. Aux temperatures plus elevee, 

cette pression limite augmente avec la pression de vapeur saturante du 
liquide de fonctionnement ; 

lors d'un fonctionnement avec protection anticavitation la pompe 
A vide fonctionne jusqu'a la depression maximale, c'est-A-dire jusqu'a 
l'etranglement complet. 

Des temperatures plus elevees reduisent le pouvoir d'aspiration de 
l'ELMO-F. 

NOTA : Un fonctionnement prolonge a une pression inferieure a Ia 

pression d'aspiration minimale risque d'endommager I'ELOM -F. 

1.4.3 Pression de sortie maximale en pompe a vide 
La pression de sortie peut aller jusqu'A 1300 mbar absolus sur toutes les 

pompes a vide 2BV5 a condition de respecter le debit nominal de liquide 
selon 1.4.6, Fig. 5. 

1.4.4 Pression differentielle maximale en compresseur 
Sur les compresseurs 2BV5 equipes d'un moteur de serie, la pression 
differentielle maximale pouvant etre atteinte pour une pression d'entree 
de 1013 mbar et pour le debit de liquide frais recommande est donnee a 

la Fig. 3. 

Pression maximale admise a l'interieur de l'ELMO-F : 

Pint max = 8 bars abs. 

1.4.5 Gaz et vapeurs aspires 
Le gaz ou melange gaz/vapeur a aspirer doit etre exempt de particules 
solides. De faibles quantites de matieres en suspens ou de liquide sont 
refoulees sans inconvenient. 

Debit d'eau maximum admissible au niveau de la tubulure d'aspiration, 
voir Fig. 4. 

En cas d'aspiration de vapeurs et gaz chauds de temperature superieure 
A 80°C, nous conseillons d'accroitre le debit de liquide de fonctionnement 
jusqu'a deux fois le debit nominal (cf. 1.4.6, Fig. 5, montage froid) ou de 
prevoir un condensateur en amont. 

1.4.6, Liquide de fonctionnement 
En service, l'ELMO-F doit etre continuellement alimente en liquide de 
fonctionnement (Fig. 5). Celui-ci doit etre exempt de corps solides (sable, 
etc.) ; prevoir eventuellement un filtre sur l'arrivee. 

Les valeurs indiquees a la Fig. 5 se rapportent a ('aspiration d'air sec. 

Pour assurer un debit de liquide de refroidissement suffisant, regler la 

pression dans la conduite d'arrivee a environ 1 bar au-dessus de la 

pression d'aspiration requise. 
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Le liquide de fonctionnement est refoule avec le gaz aspire par la tubulure 
de refoulement de l'ELMO-F. 
Le separateur propose en option permet, grace a la separation du gaz et 
du liquide, de recycler partiellement le liquide de fonctionnement. 

2 Exploitation 
2.1 Installation 
2.1.1 Montage 
Monter l'ELMO-F a l'horizontale sur une surface plane ; les pattes sont 
dotees de passages pour vis de fixation. II n'est pas necessaire de prevoir 
des fondations particulieres, ni de socle. 

Les types 2BV5 110-....2-.P et 2BV5 121-....2-.P sont 'lyres avec deux 
cales (888E, voir Fig. 17) pour l'ajustement en hauteur au niveau des 
pieds du corps de pompe (002A). Ala livraison, elles sont coincees entre 
les pieds de l'ELMO-F et la planche de l'emballage. Au moment de la 

fixation des machines, les pales sont a placer sous les pieds de 
l'ELMO-F. 

Pour toute position de montage differente, montage a axe vertical par 
exemple, veuillez nous contacter. 

Pour la manutention au moyen d'engins de levage, it est recommande 
de fixer les elingues a l'anneau de levage du moteur cote ELMO-F et A un 
trou de la bride d'aspiration. 
S'assurer que I'engin de levage a une portance suffisante ! 

Poids des machines ELMO-F, voir Fig. 14. 

2.1.2 Raccordements 
2.1.2.1 Raccordement electrique 

Le raccordement electrique est a effectuer conformement aux 
specifications des normes VD E ou des normes nationales equivalentes 
et aux reglements des services publics en vigueur sur le site d'installation. 
II faut toujours utiliser des disjoncteurs-moteurs pour la protection des 
moteurs contre les surcharges. Ces disjoncteurs seront regles sur le 

courant assigne figurant sur la plaque signaletique. 

Ne realiser les travaux qua l'etat hors A ATTENTION tension du moteur. 

Avant le debut des travaux it faut ouvrir l'interrupteur principal et le 

condamner pour empecher son reenclenchement . 

Tension et courant du secteur doivent concorder avec les indications de 

la plaque signaletique. Un kart de ± 5 % sur la tension et/ou de ± 2 % sur 
la frequence sont admis sans declassement en puissance. 
Effectuer le raccordement et disposer les ethers de connexion en se 
conformant au schema se trouvant dans la bolte a bornes. 

Raccorder le conducteur de protection a la borne reperee O . 

Pour le raccordement sur des bornes a ether (par exemple d'apres 
DIN 46282), les conducteurs sont a repartir de maniere a egaliser 
l'epaisseur de fits de part et d'autre des vis des bornes. Ceci exige 
qu'un seul conducteur soit pile en forme de U. 

Cela est aussi valable pour le conducteur de protection et le 
conducteur externe de mise a Ia terre (vert-jaune), voir. Fig. 2. 

Tous les conducteurs sous les equerres exterieures de mise a Ia 

terre sont a plier en forme de U. 

Couples de serrage pour pour vis et ecrous des bornes de la plaque a 

bornes (sauf reglettes a bornes), voir Fig. 15. 

2.1.2.2 Raccords de tuyauterie (voir Fig. 7) 

A la livraison toutes les raccords sont obtu its pour empecher la penetration 

de corps etrangers. N'enlever les bouchons qu'au moment du 

raccordement des tuyauteries. 
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Eviter toute contrainte lors du montage des conduites et prevoir des points 
d'appui. 

a) Raccordement de Ia tubulure de refoulement 

pour 2BV5 16 .: 

pour 2BV5 13. / 2BV5 12. : 

pour 2BV5 11. : 

Bride 80 ND 10 DIN 2501 ou 

ANSI-B16,5-3-150, 
joint 80 ND 6 DIN 2690. 

Bride 65 ND 10 DIN 2501 ou 

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

Bride 50 ND 10 DIN 2501 ou 

ANSI-B16,5-2-150, 
joint 50 ND 40 DIN 2690. 

Si le gaz est refoule dans une tuyauterie, veiller a ce que la pression de 

sortie maximale indiquee au point 1.4.3 ne soit pas depassee. 

b) Raccordement de Ia tubulure d'aspiration 

Raccordement au moyen d'une bride et d'un joint comme pour la tubulure 

de refoulement. Afin d'eviter qu'd la mise en service des saletes, perles 

de soudure, et autres residus du montage ne penetrent dans l'ELMO-F, 

il est conseillede mettre en place une crepine dans la tubulure d'aspiration, 

a titre provisoire pendant les 100 premieres heures de fonctionnement. 

c) Raccordement recommande pour le liquide de 

fonctionnement (Fig. 8) 

2.1.3 Possibilites d'alimentation en liquide de 
fonctionnement ( Fig. 9). 

2.1.3.1 Montage froid 
On lui donnera la preference lorsqu'on dispose d'une arrivee suffisante 

en liquide de fonctionnement et qu'on veut obtenir une basse pression 

d'aspiration. Le liquide de fonctionnement parvenant a la pompe est 
entierement evacue cote refoulement, pour etre remplace par du liquide 

frais. 

Apres le premier remplissage, l'ELMO-F est en mesure d'aspirer 
d'elle4nerne le liquide de fonctionnement. 
A Ia mise en marche de l'ELMO-F, on veillera cependant a ce que 
('eau arrive au niveau du raccord de liquide frais. 

2.1.3.2 Montage avec separateur et recyclage partiel du liquide 
de fonctionnement 

Ce montage est utilise pour economiser le liquide de fonctionnement. Une 

partie du liquide refoule dans le separateur est ramenee non refroidie 

l'ELMO-F, l'autre partie etant remplacde par du liquide frais. La conduite 
de distribution necessaire a cet effet est fournie avec le separateur. 

2.1.4 Separateur de liquide de fonctionnement 
(voir Fig. 10) 

Le separateur de liquide de fonctionnement est propose en option avec la 

tuyauterie necessaire. 
II separe le liquide de fonctionnement du gaz refoule et permet un 

recyclage partiel du liquide de fonctionnement, contribuant en cela a une 

reduction notable de la consommation de liquide de fonctionnement (voir 

Fig. 5). 
Si la pompe a vide est equipee d'une protection anticavitation (voir Chap. 

1.4.2), it convient de relier le separateur et le couvercle de l'ELOMO-F par 
le tuyau flexible joint (50) (Fig. 10). 

Montage des flexibles 
Les flexibles sont a raccorder sans effort de torsion. 

II convient de les proteger contre les degradations mecaniques externes. 
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Montage des raccords a bague coupante 
Sur les raccords en acier inoxydable a bague coupante, it faut d'abord 
enduire de graisse le cone interieur, le filetage exterieur et toute la partie 
inteme de l'ecrou chapeau.. 

II est conseille de visser a blanc l'ecrou chapeau sur le raccord pour bien 

repartir Ia graisse. 

2.1.5 Clapet de non-retour 
Pour eviter le reflux du gaz et du liquide de fonctionnement en cas d'arret 
de fonctionnement, prevoir dans la conduite d'aspiration un clapet de non- 

retour a faible perte de chir-ge (voir sous Accessoires dans le catalogue). 

2.1.6 Pression d'aspiration 40 a 10 mbar avec ELMO-F 
et ejecteura gaz 

Lorsque la pression d'aspiration descend a des valeurs entre 40 et 

10 mbar, on montera en amont des pompes a vide 2BV5 un ejecteura gaz 

qui assure la compression du gaz aspire a la pression d'aspiration 

admissible des pompes a vide 2BV5. 

La pression d'aspiration possible avec un ejecteur a gaz est de 10 mbar. 

La combinaison d'une pompe a vide 2BV5 et d'un ejecteura gaz en amont 

n'entraine pas d'augmentation de la puissance appelee. L'ejecteur a gaz 

n'exige donc pas de renforcer ('alimentation electrique. 

II n'existe pas de regle speciale concernant la position de montage de 

('ejecteur, car sa position, n'a aucune influence sur son fonctionnement. 

Les joints seront montds de facon bien concentrique pour ne pas diminuer 

la section de passage. Les conduites seront choisies de diametre 

suffisant et posees sur le plus court chemin. Si le raccord de sortie de 

('ejecteur est plus petit que le raccord d'aspiration de la pompe a vide 

2BV5, it est recommande d'intercaler un fourreau detransition tronconique. 

Le gaz moteur (air ambiant a 20 °C, 
ilk AVERTISSEMENT 1013 mbar) ne doit pas contenir de 

goutelettes de liquide. 

Lors de la mise sous vide de reservoirs, ('ejecteur gaz agit comme 

etrangleur dans le domaine entre 1000 et 100 mbar env. Pour accelerer 
la mise sous vide, on shuntera ('ejecteur par un bypass. Pour activer 
('ejecteur, it faut fermer la conduite de bypass. Le point le plus favorable 

pour la commutation sur le fonctionnement assiste par ejecteura gaz se 

situe vers 40 mbar (Fig. 12). 

2.2 Premiere mise en service 
2.2.1 Travaux preliminaires 
Si la conduite de refoulement est equipee d'un robinet d'arret, veiller a ce 

que ce robinet d'arret soit ouvert avant la mise en marche de l'ELMO-F et 

qu'il reste ouvert jusqu'd l'arret de la machine. 

NOTA : Ne pas faire marcher la pompe a sec. 

Avant de mettre l'ELMO-F en marche, verser du liquide de fonctionnement 

par la tubulure d'aspiration ou de refoulement, a savoir 

- 3 litres env. pour les 2BV5131, 2BV5121, 2BV5111, 2BV5110_ 

- 8 litres env. pour les 2BV5161, 
ou ouvrir le robinet d'arret du bypass (Fig. 8) pendant environ 20 s afin 

de faire penetrer le liquide de fonctionnement dans l'ELMO -F. 

ContrOler l'etancheite des raccords d'arrivee et de sortie. 

Mettre brievement en marche l'ELMO-F pour verifier le sens de rotation: 

Le sens de circulation du gaz ainsi que le sens de rotation de l'arbre.sont 
indiques par des fleches sur l'ELMO-F. Comparer le sens de rotation du 

ventilateur du moteur avec la fleche figurant a l'arriere du corps de pompe 

(002A, Fig. 17) ; inverser eventuellement le sens de rotation en permutant 
deux conducteurs de phase sur le moteur apres s'etre assure de l'etat 
hors tension. 
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2.2.2 Mise en service 
Lors de ('alimentation par convertisseurs statiques, les cables vers 
le moteur peuvent etre le siege d'harmoniques de courant et de tension 
a haute frequence qui sont la, source d'emissions de perturbations 
electromagnetiques. Ceci oblige a utiliser des cables d'alimentation 
blindes. 

Le depassement de la vitesse de regime (voir plaque signaletique) 
occasionne un supplement de bruit et de vibrations et reduit la longevite 
de la graisse et donc la periodicite de remplacement des roulements. 
Pour eviter les degats dus a des vitesses trop elevees, tl faudra 
eventuellement demander quelle est la vitesse limite. 

Mettre l'ELMO-F en marche. Contra ler le debit de liquide fonctionnement 
(voir 1.4.6) et, le cas echeant, le corriger a ('aide du robinet de reglage (16, 
voir Fig. 8). Le reglage du debit de liquide de fonctionnement peut se faire 
a l'appui du debitmetre (15) ou en mesurant par unite de temps la quantite 
'de liquide s'ecoulant par le trop-plein (7, voir Fig. 9). 

2.3 Indications relatives au fonctionnement 

2.3.1 Mise en marche et arret 
En fonctionnement automatique - installation selon le point 2.1.2.2.c - , 

('alimentation en eau fraiche est commandee par une electrovanne (17) 
en fonction de la marche du moteur (Fig. 8). 

A savoir : 

ELMO-F en marche 
ELMO-F a l'arret 

= vanne ouverte 
= vanne fermee. 

En fonctionnement non automatique, proceder comme suit : 

Mise en marche : mettrel'ELMO-F en marche et immediatement apres, 
ouvrir le robinet d'arret (18) (Fig. 8) 

Arret : fermer le robinet d'arret (18) et immediatement 
apres, arreter l'ELMO-F (Fig. 8). 

Le robinet de reglage (16) demeure dans sa position en cas d'interruption 
-de fonctionnement (Fig. 8). 

2.3.2. Vidange 

AVERTISSEMENT 
Avant d'ouvrir One ELMO-F utilisant un 
liquide de fonctionnement qui represente 
un risque pour les personnel ou 

l'environnement, it importe, pour des raisons de securite, de 
proceder a un rincage en marche. 

Pour effectuer la vidange, ouvrir les trois bouchons filetes (068A) du 
couvercle (061A) et laisser s'ecouler le liquide. Faire faire de temps 
autre un tour au rotor dans le sees inverse du sens de rotation, c.-e-d. en 
sens oppose a la fleche sur le corps de pompe (002A), en tournant a la 

main le ventilateur externe (502A), et ce jusqu'a ce qu'il ne s'echappe plus 
de liquide. 
En basculant l'ELMO-F a 45°, en prenant appui sur le couvercle (061A), 
on pourra pouSser la vidange au point d'eliminer tout risque de degradation 
par le gel ou la corrosion en cas d'arrret prolonge. 

2.3.3 Mesures a prendre en casd'arret de longue duree 
Avant tout arret de longue duree (au-dela de 4 semaines env.) ou en cas 
de risque de gel, vidanger entierement l'ELMO-F comme decrit au point 
2.3.2 et, pour les modeles en fonte grise, prodeder au traitement de 
protection : verser par la tubulure d'aspiration ou de refoulement 1/2 litre 
d'anticorrosif (huile antirouille, p.ex. Mobilarma 247 de Ia ste Mobil Oil) et 
faire marcher un instant l'ELMO-F. 
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Si apres un suet prolonge, la roue (047A) est bloquee par des depots 
calcaires, nous recommandons de remplir la' chambre de travail de 
l'ELMO-F d'une solution d'acide a 10% que Ion laisse agir 
pendant environ 30 min. 

AVERTISSEMENT L'acide oxalique est dangereux au contact 
avec Ia peau et a ('ingestion. 

3 Maintenance 
3.1 Generalites 
Si, le gaz vehicule ou le liquide de fonctionnement entraine des impuretes 

- a grain fin a l'interieur de I'ELMO -F, les evacuer par les orifices de vidange 
G 3/8 (voir Fig. 7) afin d'eviter toute usure de la roue (047 A) et du corps 
de pompe (002 A) ou-le grippage de la roue (047 A). 

Si le liquide de fonctionnement est de l'eau fortement calcaire, l'adoucir 
ou rincer la chambre de travail de l'ELMO-F au detartrant a intervalles 
reguliers. 

NOTA : Dans la.mesure ou le moteur doit fonctionner avec purgeurs de 
condensat fermes (par ex. en degre de protection IP55 ou IP56, voir 
plaque signaletique), it faut ouvrir de temps en temps les purgeurs pour 
evacuer l'eau condensee qui s'est accumulee. 

3.2 Graissage 
Dans des conditions d'exploitation normales et a 50 Hz : 
au bout d'environ 20 000 heures de service et au plus tard au bout de 
3 ans, nettoyer les roulements et les compartments adjacents pour les 
debarrasser de la graisse usee et autres impuretes, puis les regraisser. 
Remplir a cet effet de graisse neuve environ 50% de l'espace fibre dans 
le roulement et 65% environ du volume des chambres a graisse voisines; 
les roulements etanches sant a remplacer, et les compartments adjacents 
restent exempts de graisse. 
Dans des conditions defavorables, par exemple pour d'autres 
frequences, en fonctionnement sur convertiseur statique a des vitesses 
elevees, tI faut raccourcir en consequence les periodes de graissage. 

Utiliser de la graisse UNIREX N3 (ESSO) ou une graisse equivalente 
repondant a DIN 51825-K3N. Les indications concernant la duree de vie 

des roulements et les periodes de graissage ne sont valables que pour de 

la graisse UNIREX N3. 
Ne pas melanger differentes sOrtes de graisses. 

Tailles de roulements et tableau de.graissage, voir Fig. 11 

Pour mettre en place des roulements neufs, les chauffer regulierement 
80 - 100 °C avant de les emmancher. Eviter de leur donner des coups 
secs (par ex. avec un marteau, ...). 

Lors'du regraissage ou du remplacement des roulements (007A, 008A), 
it est recommande de renouveler aussi les eventuels joints d'etancheite 
soumis a usure (par ex. bague en V (033A)). 

NOTA : Lors du remplacement de roulements, veiller a la disposition du 
deflecteur ! Les deflecteurs devraient etre realises dans une matiere 
resistant a des temperatures de - 20 °C a + 150 °C, par ex. du caoutchouc 
polyacrylique (ACM). 

. . 

Les pieces endommagees doivent etre remplacees par des neuves. 

3.3 ' Depannage (voir Fig. 16) 

3.4 Couples de serrage des assemblagesvisses 
Sauf specifications contraires, it faut appliquer aux assemblages visses 
et boulonnes les couples de serrage de la Fig. 15. 

Siemens AG 

Raubers Road Nudgee SPS SP276 Vacuum Sewer System OM Manual

Q-Pulse Id TMS636 Active 29/01/2014 Page 281 of 404



FRANgAIS 

3.5 Pieces de rechange 
3.5.1 Remarquesgenerales 
A la commande de pieces de rechange, priere d'indiquer, en plus de la 

designation des pieces et de leur numero, le type complet de Ia pompe 
vide/du compresseur ELMO-F ainsi que son numero de fabrication. On 
relevera le type et le n° de fabrication sur la plaque signaletique. Les 
designations des pieces devront coTncider avec celles de la liste de pieces 
de rechange (voir Fig: 17). 

Exemple de passation de commande : 

2BV5131-0KC00-7P 
No E F2 62 2621 04201 / 95 

Roue 047A 

Les pieces normalisees usuelles peuvent etre approvisionnees dans le 

commerce a condition de respecter exactement le type de realisation, les 
dimensions, la classe de resistance, etc. 

3.5.2 Pieces de rechange, pieces normalisees, 
representation eclatee d'une machine 2BV5 (voir 

Fig. 17) 

3.5.3 Remarque concernant les instructions de 
maintenance 

En complement aux presentes instructions de service, vous pouvez 

disposer d'instructions de maintenance qui contiennent des 
informations destinees a des personnes qualifiees (definition de Ia 

qualification des personnes, voir CEI 364 ou DIN VDE 0105) concernant 
la securite, le demontage et le reassemblage des pompes a vide/ 
compresseurs ELMO-F 2BV5 110 a 2BV5 161. 

Les instructions de maintenance peuvent, etre demandees au 

constructeur sous la 

reference : 610.44 416.02 (allemand/anglais) 

et en donnant toutes precisions concernant I'expediteur. 

3.5.4 Contrats de. reparation/actions en garantie 
Les machines ELMO-F qui nous sont retournees au titre de la garantie 
devront nous parvenir sans avoir ete ouvertes. Elles auront ete totalement 
vidangees avant leur envoi (voir chap. 2.3.2) et nettoyees exterieurement. 
Pour le nettoyage, tenir compte du degre de protection inscrit sur la plaque 
signaletique. 

Aux fins de protection des personnes et de 
AATTENTION l'environnement, iI importeque les ELMO-F 

contaminees soient decontaminees avant 
leur expedition a l'atelier de reparation. 

Toute machine ELMO-F envoyee a ('atelier de reparation devra etre 
accompagnee dune declaration remplie par une personne habilitee et qui 
engage son auteur (formulaire, voir Fig. 18) selon laquelle cette machine 
nest pas rentree en Contact avec des produits dangereux ou a ete 
decontaminee en consequence. 

Si une machine ELMO-F parvient a ('atelier de reparation sans Ia 

declaration de decontamination reglementaire, les dispositions de 
prevention des accidents conduiront obligatoirement A des retards dans 
les delais, vu que les travaux de reparation ne pourront etre engages que 
sur presentation de ladite declaration. 
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4 ELMO-F avec moteurs EEx e 
EN 50014/VDE 0170/0171 fascicule 1 et 
EN 50019/VDE 0170/0171 fascicule 6 

Les parties 'de texte en itallique s'appliquent en complement ou 
specialement aux machines ELMO-F a moteur EEx e. . 

Les moteurs modes a axe vertical doivent etre equipes d'un recouvrement 
empechant les corps strangers de Comber dani le capot du ventilateur 
(cf. EN 50614/ VDE 0170/0171, fascicule 1, Ill, 16.1). Ce recouvrement 
ne doit pas entraver le refroidissement du moteur par son ventilateur. 
La classe de temperature figurant sur la plaque signaletique du moteur 
dolt colncideratiec celle du gaz combustible susceptible de se presenter. 
Cheque moteur sera protege par un disjondeur, moteur, que l'on reglera 
sur le courant assigne du moteur et qui declenchera,si le rotor est café, 

en l'espe ce de temps t, figurant sur la plaque signaletique du moteur 
(essai sur le vu de la caractenstique de declenchement jointe au 
disjoncteur moteur). Dans le cas du coup/age en triangle, ilfaudra prevoir 
une protection contre les surcharges sensible aux coupures de phase. 
Mais si fon ve ut assurerla protection contre les surcharges exdusivement 
par un equipement de surveillance directe de, la temperature a l'aide de 
sondes thermometriques (voir EN 50019/ VDE 0170/0171 fascicule 6, 

annexe A-A1.b), II faut que la version du moteur soit specialement 
contra* et agreee a cet effet. 

Se reporter egalement a la norme DIN 57165/ VDE 0165. 

Les reparations devront etre confiees a un atelier Siemens ou sire 
attestees par un expert agree.' 
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Si se utilizan conformemente, las maquinas marcadas con C C 
cumplen con la Directiva C E de maquinas 89/392/EWG (v. Declaraci6n 
de conformidad CE, Fig. 19). 

Hay que observar siempre las 
PRECAUCION indicaciones y prescripciones en todas 

las instrucciones de servicio y otras. j Es 
imprescindible para evitar peligros y danos! 
Estas instrucciones de servicio van acompatiadas de informaciOn 
sobre seguridad adicional (610.43083.21/en papel amarillo) con 
indicaciones complementarias sobre seguridad. 

i Es posible que varien los detalles tecnicos de las versiones especiales 
y variantes! En caso de duda consultar siempre el fabricante indicando 
el tipo y N° de serie (No E..., en la placa de caracteristicas) o encargar 
los trabajos de mantenimiento a uno de los centros de Service de 
Siemens. 

1 Descripcion 
1.1 Ambito de validez 
Estas Instrucciones de servicio rigen para las bombas de vacio 
hidrorrotativas y los compresores hidrorrotativos (ELMO F) de una etapa 
del tipo 2BV5, formando un bloque con los motores de accionamiento 
acoplados directamente en ejecuci6n normal y antideflagrante EEx e. 

Estas Instrucciones de servicio incluyen indicaciones fundamentales 
que han de observarsedurante la instalaciOn, el servicio y el mantenimiento. 
Por esta razOn es imprescindible que estas Instrucciones sean leidas por 
el montador y el correspondiente personal especializado, as( como por el 

cliente, antes del montaje y de la puesta en marcha. Tambien es 
imprescindible que esten al alcance de los mismos en el lugar de 
emplazamiento de la maquina/instalaci6n. 

1.2 Funcionamiento y construccion 
Las unidades ELMO F forman con el motor un grupo compacto que ocupa 
poco espacio. Para el emplazamiento basta una superficie 'Diana y no se 
necesitan placas de base. 

Las unidades ELMO F operan segLin el principio del anillo liquid°. En una 
carcasa cillndrica montada excentricamente al eje hay dispuesto un 
rodete que transmite la potencia propulsora a un anillo liquid° que se 
forma excentricamente en la carcasa tan pronto como se accione la 

bomba. 
Al moverse el liquid o hacia afUera el gas se aspira por la ranura de 

aspiraci6n detdisco distribuidor; tras comprimir hacia adentro se expulsa , 

por la ranura de impulsiOn de dicho disco. 

SecciOn esquematica de la camara de operaciOn (vista en direcciOn hacia 
la tapa de la bomba), v. Fig. 1. 

1.3 Nivel de presi6n acCistica 
Vease la Fig. 13 para indicaciones sobre el nivel de Presi6n acUstica. 

1.4 Campo de aplicaciOn 
1.4.1 UtilizaciOn conforme 
Las ELMO F son bombas hidrorrotativas de una etapa disefladas para 
prestar servicio permanente, generar vacio o sobrepresi6n. Las ELMO F 

se utilizan para extraer e impulsar toda forma de gases secos y hiimedos, 
especialmente aire y las mezclas de aire/vapor, que no sean inflamables, 
explosivos, venenosos ni agresivos. 
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Las maquinas para medios inflamables, explosivos, venenosos yagresivos 

se suministrah de acuerdo con las especificaciones del cliente, quien 

debera prever las medidas de seguridad relevantes durante el servicio. 

Como liquido de servicio se utilize principalmente agua. 

Hay disponibles versiones en acero inoxidable si son mas altas las 

.exigencias respecto a Ia corrosiOn e higiene. 

Las ELMO F est& previstas para generar un vacio aproximado; el vacio 

maximo depende de la presiOn de vapor del liquido de servicio utilizado. 

Deben observarse las prescripciones de seguridad correspon- 
dientes en el caso de ELMO F con motores EEx e, v. 2.1.2.1 - 

Conexiones electricas; estas ELMO F pueden instalarseen reCintos 
en los que ocasionalmente haya gases explosivos. 
Sin embargo, no esta permitido impulsar gases explosivos.. 
;Observar las clases de aislamiento (clase formica) indicadas en la 
placa de caracteristicas! 

1.4.2. Presi6n de aspiraciOn minima del gas- 

La presi6n de aspiraciOn minima del gas depende de la temperatura y del 

tipo de liquid() de servicio utilizado. 

Hay que tener en cuenta que: 

- en servicio sin proteccion contra cavitaciOn y utilizando agua a 

15 °C como liquido de servicio y aspirando aire seco a 20 °C, no se 

puede bajar por debajo de 80 mbar, para evitar daflos por cavitacion. 

A temperaturas superiores, este limite sube de acuerdo con la presiOn 

de vapor del liquido de servicio empleado 
- en servicio con proteccion contra cavitaciOn la bomba de vado 
- opera hasta la depresiOn maxima alcanzable, es decir, hasta el 

estrangulamiento total. 
A temperaturas superiores se reduce la capacidad de aspiraciOn de la 

bomba. 

INDICACION: El servicio prolongado por debajo de la presion de 
aspiraci6n minima admisible puede deteriorar la bomba ELMO F. 

1.4.3 PresiOn maxima de salida como bomba de vacio 
La presi6n maxima de salida en servicio como bomba de vacio puede 
valer hasta 1300 mbar en todas las bombas 2BV5, a condici6n de 

respetar el caudal nominal del liquido segOn el punto 1.4.6, Fig. 5. 

1.4.4 PresiOn diferencial maxima como compresor 
En los compresores 2BV5 provistos de motor normal operando a una 

presi6n de entrada de 1013 mbar pueden obtenerse la siguiente presi6n 
diferencial maxima y los caudales recomendados de liquido nuevo, v. 

Fig. 3. 

Presi6n maxima admisible en el interior de la ELMO F: 

Pint max. = 8 bar abs. 

1.4.5 Gas y vapores aspirados 
El gas o la mezcla de gas y vapor que se va a aspirar debe estar exento 
de materias sOlidas. Son admisibles pequenas cantidades de materias 
ligeras en suspensi6n o liquidos. 

A traves de la boca de aspiraciOn se admite como maximo el contenido 
de agua indicado en la Fig. 4. 

Si se aspiran gases calientes o vapores a mas de 80 °C recomendamos 
elevar el caudal de servicio como maximo al doble del caudal nominal 

(punto 1.4.6; Fig. 5, circuito de refrigeraciOn), o anteponer un condensador. 

1.4.6 Liquido de servicio 
Durante el funcionamiento hay que afladir continuamente liquido de 

servicio a la ELMO F (Fig. 5). El liquid) de servicio ha de estar exento de 

sOlidos como, p. ej., arena; en caso dado, instalar un filtro en la entrada. 
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Los valores indicados en la Fig. 5 son validos para Ia aspiraciOn de aire 
seco. Queda asegurado un caudal suficiente de liquid) de servicio 
ajustando la presiOn previa en la tuberia de alimentacion a aprox. 1 bar 
por encima de la presi6n de aspiraci6n requerida. 

El liquid) de servicio afladido sale por la boca de impulsi6n de Ia bomba 
de vacio junto con el gas aspirado. 
Para separar el gas del liquido se dispone como accesorio de un 

separador. Este elemento permite redder parte del liquido de servicio. 

2 Servicio 
2.1 Instalacion 
2.1.1 Emplazamiento 
La ELMO F se colocara en posicion horizontal sobre una superficie 
plana y puede atornillarse por los agujeros de fijaciOn dispuestos en las 

patas. Es posible prescindir de una cimentaciOn o una place de base 
especial. 

Para montar los tipos 2BV5 y 2BV5 121-....2-.P se suministran 
dos placas intermedias (888E, v. Fig. 17) para compensar diferencias de 

altura en las patas de la carcasa de la bomba (002A). Vienen aprisionadas 
entre las patas de la bomba y la table del embalaje. Para fijar las maquinas 
las placas intermedias deben colocarse debajo de las patas de la bomba. 

Para otras posiciones de mentaje, p. ej. con el eje vertical, constiltese. 

Si el transporte se efectila con una grOa, se aconseja sustentar la 

maquina en el cancan:, que Ileva el motor yen uno de los agujeros de la 

brida de aspiraciOn. 

jObservar la capacidad de carga del dispositivo de elevacioni 
Para los pesos de las ELMO F, v. la Fig. 14. 

2.1.2 Conexiones 
2.1.2.1 Conexiones electricas 

La conexi6n se efectuara observando las disposiciones VDE o los 

reglamentos nacionales correspondientes, asf como las disposiciones 
vigentes de la empresa suministradora de electricidad local. 

Para proteger los motores contra sobrecargas se utilizer& guardamotores. 

Estos se ajustaran a la intensidad asignada indicada en la place de 

caracteristicas. 

A PRECAUCION 
En los motores solo se trabajara cuando 
quede asegurado que no ester] bajo 
tension. 

Antes de comenzar las tareas se abrira el disyuntor o interruptor principal 
y se asegurara contra su cierre accidental. 
La tensiOn y la frecuencia de la linea de alirnentaciOn deben corresponder 
con los datos en la place de caracteristicas. Se admite una desviaci6n de 

±5 % de la tensiOn y/o ±2 % de la frecuencia sin que resulte una 

disminuci6n de la potencia. 
Disponer y conectar los bornes segun el esquema incluido en la caja de 

bornes. 
Conectar el conductor de protecci6n al borne 

Si para la conexion en bornes se utilizan pisacables (p. ej. seg6n 
DIN 46282), entonces los conductores se colocaran de forma 
simetrica para que el pisacables quede a la misma altura a ambos 
lados. Este tipo de conexion significa que si en cada borne solo se 
conecta un conductor, este debera doblarse en U o incorporar un 
terminal. 
Esto rige tambien para la conexion del conductor de protecciOn y 
del conductor de puesta a tierra exterior (verde-amarillo), v. la 
Fig. 2. 

Todos los cables debajo de los angulares de puesta a tierra 
exteriores se doblaran en U pot principio. 

Los pares de apriete para las uniones por tornillo de las conexiones 
electricas/placa de bornes (exceptuando las regletas de bornes) se 

indican enla Fig. 15. 
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2.1.2.2 Conexion de tuberias (v. Fig. 7) 

Todas las bocas y aberturas estan tapadas cuando vienen de fabrica para 

evitar Ia penetraci6n de cuerpos extranoS. Se retiraran dichos tapones 
solo en el momento de conectar las tuberias. 

Las tuberlas se tender& sin ejercer tensiones mecanicas; se preveran 
puntos de apoyo para las tuberlas. 

a) Conexion de la tuberia de impulsion 

- 2BV5 16.: 

- 2BV5 13./2BV5 12.: 

- 2BV5 11.: 

Brida 80 ND 10 DIN 2501 6 

ANSI B16,53-150, 
Junta 80 ND6 DIN 2690; 

Brida 65 ND 10 DIN 2501 6 

ANSI B16,5-2 1/2-150, 
Junta 65 ND6 DIN 2690; 

Bride 50 ND 10 DIN 2501 6 

ANSI B16,5-2-150, 
Junta 50 ND 40 DIN 2690; 

Si se sigue conduciendo el gas expulsado por la boca de impulsien, hay, 

que cuidar de no sobrepasar la presi6n maxima de salida indicada en el 

punto 1.4.3. 

b) Conexion de la tuberia de aspiraciOn 

ConexiOn con brida y junta, como en el lado de impulsion. Con objeto de 

impedir la entrada de residuos procedentes de la instalacion, p. ej., gotas 
de soldadura, en las ELMO F, se recomienda montar en la tuberla de 
aspiraci6n un filtro durante las primeras 100 horas de servicio. 

c) ConexiOn recomendada del liquido de servicio (Fig. 8) 

2.1.3 Posibilidades de alimentacion del liquido de 
servicio (Fig. 9) 

2.1.3.1 Circuito frio. 

Se utilize con preferencia cuando se dispone de suficiente liquido de 

servicio y la presiOn de aspiraci6n debe ser baja. El liquido de servicio se 
derive totalmente por el lado de impulsion y se sustituye por liquid() nuevo. 

La ELMO F, una vez Ilena, puede aspirar el liquido de servicio. 
_Hay que observar que al conectar Ia bomba el nivel del liquido 
coincida con la altura de la conexion del liquido nuevo. 

2.1.3.2 Circuito con separador y reciclaje parcial del liquido de 
servicio 

Se utilize para ahorrar liquido de servicio. Una parte del liquido apartado 
en el separador vuelve a Ilevarse, sin refrigerar, a la ELMO F; la otra parte 
se sustituye por liquido nuevo. La tuberla de distribucien necesaria se 

suministra con el separador. 

2.1.4 Separador del liquido de servcio (v. Fig. 10) 

El separador del liquido de servicio puede suministrarse como accesorio 
incluyendo las tuberias correspondientes para establecer las uniones. 
Este elemento elimina el liquido de servicio contenido en el gas impulsado 
y permite el reciclaje parcial de dicho liquido. De esta manera se reduce 
considerablemente el consumo del liquid° de servicio (v. la Fig. 5). 

Si, la ELMO F dispone de un equipo de protecci6n contra fen6menos de 

cavitacien, hay que establecer la union por manguera (50) .entre el 

separador y la tapa de la boniba (Fig. 10). 

MOntaje de.las mangueras 
Evitar las torsiones al montar las mangueras. 
Ante todo proteger las mangueras contra (Janos mecanicos en el exterior. 

Mont* de las uniones por anillos autoterrajantes 
Se engrasardn previamente el cono interior, la rosca exterior y toda la 

parte interior de la tuerca de uni6h. . . 

A ser posible, atornillar .1a tuerca una vez de forma floja al mangUito 
roscado para permitir que se distribuya mejor la grasa en la rosca. 
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2.1.5 Valvula de retencion 
En Ia tuberia de aspiraci6n se dispondrd una clapeta de retenci6n 
diseflada para que ofrezca la minima resistencia, para evitar el reflujo de 
gas o del liquid() de servicio durante las interrupciones en el servicio (v, 
Accesorios en el Catalogo): 

2.1.6 PresiOn de aspiraciOn 40 a 10 mbar con ELMO F 
y eyector de gas 

Para trabajar con presiones de aspiraci6n entre 40 y 10 mbar, se 
preconecta un eyector de gas a la bomba de vaclo 2BV5, el cual comprime 
el gas aspirado haste la presiOn de aspiraci6n de la bomba. 

Con un eyector de gas se logra una presion de aspiraci6n de 10 mbar. 

La combined& de un eyector de gas preconectado y la bomba de vaclo 
2BV5 no aumenta la potencia absorbida. Por lo tanto, no se requiere 
reforzar la alimentacion pare .operar los eyectores de gas. 
No hay prescripciones respecto a la posicien de montaje del eyector de 
gas, ya que la posici6n no tiene influencia sobre el funcionamiento. 

Las juntas deben estar colocadas eoncentricamente para no estrechar 
los pasos. Las tuberias de conexiOn deberan ser codas con diametro 
nominal suficiente. Si la boca de salida del eyector de gas fuese mds 
pequerla que la de aspiraci6n de la bombe de vado 2BV5, entonces se 
recomienda instalar una pieza troncocenica. 

ATENCION 
El gas impulsor (temperatura ambiente 20 °C, 
1013 mbar) no debe contener gotas de liquido. 

Al evacuar los recipientes el eyebtor de gas funciona como estrangulador 
en el margen de 1000 hasta aprox. 100 mbar. Con objeto de lograr 
tiempos de evacuacion rapidos, es posible evitar el eyector de gas en 

estos casos mediante una tuberia de desviacien. Debe cerrarse este tubo 
cuando haya de actuar el eyector de gas. El punto de conmutaciOn mas 
favorable para utilizer el eyector de gas este a aproximadamente 40 mbar 
(Fig. 12). 

2.2 Primera puesta en servicio 
2.2.1 Trabajos preliminares 
Si en la tuberia de impulsion se ha montado una valvula de cierre, hay que 
velar de que esta se abra antes de poner en marcha la ELMO F y de que 
permanezca abierta hasta la parada de lanisma. 

INDICACION La ELMO F no debera funcionar nunca en seco. 

Antes de arrancar la ELMO F verter, a tray& de la boca de 
aspiracion o de la de impulsion, 
- unos 8 litros en la 2BV5161 y 

- unos 3 litros en las 2BV5131, 2BV5121, 2BV5111, 2BV5110 
de liquido de servicio, o mantener abierta la valvula de cierre de la tuberla 
de derivacien (Fig. 8) unos 20 s, para que el lIquido de servicio pueda 
entrar en la bomba de vado. 

Comprobar la hermeticidad de las conexiones en las tuberias de entrada 
y salida. 

Para comprobar el sentido de giro, conectar brevemente la ELMO F. 

El sentido de circulacien del gas y el de giro del eje estan marcados sobre 

la ELMO F con flechas. Comparar el sentido de giro del rotor del motor 

con el marcaclo por la flecha en la parte posterior de la carcasa de la 

bomba (002A, Fig. 17); si fuera precisis, invertir permutando dos de 
las fases, despues de asegurar la ausencia de tension. 

2.2.2 Puesta en servicio 
Cuando la alimentacion electrica es por convertidor de frecuencia, 
los armenicos de alta frecuencia de la tension e intensidad en los cables 
al motor pueden ocasionar perturbaciones electromagneticas. Por dicho 
motivo se recomienda usar cables apantallados. 
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Cuando se sobrepasa Ia velocidad de servicio (v. placa de 
caracterlsticas) Se empeora el comportamiento respecto al ruido y las 
vibraciones. Tambien se reduce Ia duracian de la grasa y el plazo para el 

cambio de los rodamientos. 
Con objeto de evitar daflos debidos a velocidades excesivas, solicitar en 
caso dado informacien sobre la velocidad Ilmite. 

Conectarla ELMO F. Comprobar el llquido de servicio (v. pto. 1.4.6) y 
corregir, si fuera preciso, con Ia valvula de ajuste (16, Fig. 8). El 

caudallmetro (15) sirve para ajustar el caudal nominal del llquido de 
servicio; tambien es posible aforar el caudal de llquido que sale por el 

rebosadero (7, Fig. 9). 

2.3 Indicaciones relativas al servicio 
2.3.1 Arranque y parada 
En servicio automatic°, segim la instalaciOn indicada en el punto 2.1.2.2c, 
el liquid() de servicio se manda mediante la electrovalvula (de solenoide) 
(17) en funcion de la marcha del motor (Fig. 8). 

Significando: 
ELMO F en marcha = valvula abierta 
ELMO F parada = valvula cerrada 

Si el servicio no es automatic° hay que proceder de la siguiente forma: 

Arranque: Conectar la ELMO F y abrir inmediatamente la valvula de 
cierre (18, Fig. 8) 

Parada: Cerrar la valvula de cierre (18) y desconectar 
inmediatamente la bomba (Fig. 8). 

Al interrumpir el servicio sigue ajustada Ia valvula de regulaci6n (16, 
Fig. 8). 

2.3.2 Vaciado 

Las unidades ELMO F que se operen con 
ATENCION liquidos de servicio que pudieran suponer un 

peligro .para personas o el medio ambiente 
deberan, por motivos de seguridad, enjuagarse antes de abrirlas 
con Ia maquina en marcha. 

Para vaciar soltar los tres tornillos (068A) de Ia tapa de la bomba (061A) 
y dejar escurrir el liquid°. Girar a mano el rotor del motor de cuando en 
cuando en direcciOn contraria a la de giro indicada con flecha de 
direcciOn en la carcasa (002A) en el ventilador exterior (502A) hasta que 
ya no salga llquido de servicio.' 
Volcando la ELMO F unos 45° por encima de la tapa de la bomba (061A) 
es posible vaciarla lo suficientemente para que no sufra ningOn clan° por 
heladas o corrosion, tambien en paradas prolongadas. 

2.3.3 Medidas a- adoptar en. caso de paradas 
prolongadas 

Antes de paradas prolongadas, a partir de aprox. 4 semanas, o si hay 
peligro de heladas, vaciar la ELMO F tal como descrito en el punto 2.3.2 
y, si el modelo es de fundici6n gris, proceder a su tratamiento preventivo, 
es decir, verter 1/2 litro de medio conservante (aceite anticorrosivo, p. ej., 

Mobilarma 247 de la empresa Mobil Oil) en la boca de aspiracian o de 
impulsian y conectar la bomba brevemente. 

Si despues de una parada prolongada los rodetes (047A) quedasen 
atascados debido a dep6sitos calcdreos, recomendamos cargar la 

ELMO F con acid° oxdlico al 10 %, dejando que actue unos 30 min. 

ATENCION El acido oxalico es perjudicial para la salud en 
caso de contacto con Ia piel o al ingerirlo. 
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3 Mantenimiento- 
3.1 Generalidades 
Si con el gas impulsado o el llquido de servicio penetra suciedad de grano 
fino en la ELMO F, puede sacarse durante el servicio a trues de los 
taladros inferiores de enjuage G 3/8 (v. Fig. 7) para impedir el desgaste 
del rodete (047A) y de Ia carcasa (002A), o Ia inmovilizacian del rodete 
(047A). 

Caso de emplear agua caliza como liquid() de servicio, se descalcificard, 
o se enjuagara la ELMO F periadicamente con un descalcificador. 

INDICACION Cuando los motores tienen orificios de purga de 
condensado cerrados (p. ej., grado de protection I P55 6 IP56, v. placa de 
caracterlsticas), estos deberan abrirse de tanto en tanto para evacuar el 

condensado que se pudiera haber acumulado. 

3.2 Lubrificacion 
Bajo condiciones normales de servicio (50 Hz) rige: 
Transcurridas unas 20.000 horas de servicio pero a lo sumo despues de 
3 anos, se eliminard Ia grasa vieja y otras impurezas de los rodamientos 
y de los recintos de grasa contiguos y se engrasaran con grasa nueva. 
Durante esta operaci6n, se rellenara de grasa nueva el 50 % del recinto 
libre existente en el rodamiento y, aproximadamente, eI 65 % del volumen 
de los recintos adyacentes. Se sustituirdn los rodamientos cerrados, pero 
no se engrasaran los recintos adyacentes. 
En el caso de condiciones particulares, p. ej., otras frecuencias, 
alimentacian por convertidor de frecuencia y velocidades superiores, se 
acortaran correspondientemente los plazos para el reengrase. 

Se utilizard grasa UNIREX N3 de la marca ESSO o su equivalente segun 
DIN 51825-K3N. 
i Las garantlas dadas respecto a la vida util y la duraciOn de is grasa, valen 
solo cuando se utiliza la grasa UNIREX N3! 
No deben mezclarse diferentes clases-de grasa. 

Tamailo de los rodamientos y tabla de engraSe, v. Fig. 11 

Para colocar nuevos rodamientos, calentarlos uniformemente hasta unos 
80-100 °C y calarlos. Evitar golpes fuertes (p. ej., con un martillo, ...). 

Se recomienda que al reengrasar o sustituir los rodamientos radiales 
rigidos (007A, 008A), se renuevan Iambi& los elementos de obturaci6n 
.sujetos a desgaste, p. ej. el anillo en V (033A). - 

INDICACION Al j cambar los rodamientos, observar la disposiciOn del 
deflector! El material de los deflectores debiera ser resistente a 

temperaturas entre -20 °C y +150 °C, p. ej., caucho poliacrilico (ACM). 
Reemplazar las partes deterioradas por nUevas. 

3.3 Perturbaciones y su eliminaciOn (v. Fig. 16) 

3.4 Pares de apriete para uniones portornillo 
De no haber otros datos especificos,,rigen los pares de apriete indicados 
en la Fig. 15. 

3.5 Piezas de repuesto 
3.5.1 lndicacionesgenerales 
Al pasar un pedido para piezas de repuesto, indicar siempre junto con 
la designaci6n y eI N° de la pieza, el tipo completo de la unidad ELMO F 

y el N° de serie. El tipo y los nOrneros pueden verse en las placas. La 

designaciOn de la pieza debe coincidir con la designaciOn en la lista de 
piezas de repuesto (v. Fig. 17). 

Ejemplo de pedido: 
2BV5131-0KC00-7P 
No E F2 62 2621 04201/95 
Rodete 047A 

Las piezas normalizadas, usuales en el comercio, pueden adquirirse en 
el comercio observando que sean del mismo tipo constructivo, tengan las 
mismas dirhensiones, clase de resistencia, etc. 
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3.5.2 Piezas de repuesto, piezas normalizadas, 
representaciOn de una 2BV5 despiezada 
(v. la Fig. 17) 

3.5.3 InformaciOn sobre las Instrucciones de 
mantenimiento 

Junto a estas Instrucciones de servicio, hay informaciOn mas detallada en 

las Instrucciones de mantenimiento. En estas se encontraran 
indicaciones para el personal calificado (v. definiciOn de personal 
especializado en DIN VDE 0105 6 IEC 364), sobre seguridad, despiece 
y montaje de las bombas de vaclo/compresores hidrorrotativos ELMO F 

2BV5 110 a 2BV5 161. 

Estas Instrucciones de mantenimiento pueden solicitarse del fabricante 
bajo 

N° de pedido:. 610.44 416.02 (aleman/ingles) 

indicando la direccion completa del destinatario. 

3.5.4 Pedidos de reparaciOn/acciones en garantia 
Se devolverdn las unidades ELMO F, sin abrirlds, en los casos de 

reclamaciones per garantia. Antes de su envlo deben vaciarse 
completamente sin que quede ningOn residuo (v. el punto 2.3.2), y se 
limpiaran per afuera. Se observara el grado de protecci6n indicado en la 

placa de caracteristicas para las operaciones de limpieza. 

PRECAUCION Para proteger el medio ambiente y las 
personas es preciso descontaminar las 

ELMO F contaminadas antes de enviarlas al taller de reparaciOn. 

Para garantizar que las ELMO F devueltas no han sido operadas con 
materiales peligrosos o que han sido descontaminadas de forma adecuada, 
el personal calificado habilitado rellenard una declaraciOn legalizada 
(impreso v. la Fig. 18) que se acompanara al envto. 

Si esta declaraci6n de descontaminaciOn reglamentaria no esta en el 

taller de reparaci6n cuando Ilega la unidad ELMO F, son inevitables los 
retrasos debido a que en cumplimiento de las prescripciones sobre la 

prevenci6n de accidentes no se permite comenzar con los trabajos de 

reparaci6n hasta tanto no Ilegue dicha declaraciOn. 

4 ELMO F con motores EEx e 
DIN EN 50014/VDE 0170/0171 parte 1 y 
DIN EN 50019/VDE 0170/0171 parte 6 

iLa informaciOn en tetra cursive es complementaria o especial pare este 
tipo de maquina! 
Se cubtiren las maquinas cuando se instalan en posicion vertical pare 
evitar que caigan cuerpos extra fios solidos en la capota del ventilador del 
motor (v. DIN EN 50014NDE 0170/0171 parte 1, apattado III, 16.1). Esto 
no debe impedir la refrigeracion delmotor. 
La clase de temperature indicada en la place de caracterlsticas del motor 
debe coincidir con la del gas combustible que pudiera desprenderse. 
Todo motor ha de ester pro vista de un guardamotor que se ajustara a la 
intensidad nominal del motor y que, si queda bloqueado el rotor, se 
dispare en el tiempo tE indicado en la place de caracteristicas (prueba 
segOn la caractertstica de disparo del guardamotor). Tratandose de 
conexiones en estrella debera pre verse un guardamotor con monitor de 
corte de fase. 
Sin embargo, si la proteccion contra sobrecargas se realize 
exclusivamente mediante un dispositivo de vigilancia directa de la 
temperatura con termosensores (v. DIN EN 50019/VDE 0170/0171 
parte 6, Anexo A-A1.b), entonces este version de la maquina debera 
ester probada y certificada ex profeso para esta aplicacion. 

Hacemos referencia a DIN 57165/VDE 0165. 

Las reparaciones han de efectuarse en los talleres de Siemens o la 
reparaciOn se sometera a la aprobacion por parte de un experto (perito) 
oficialmente reconocido. 
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Avvertenze generiche 
Premesso l'uso appropriato alto scopo a cui sono destinate, le 

macchine contrassegnate con CE soddisfano le direttive 
89/392/CEE per le macchine (vedi Dichiarazione di conformita alle 

direttive CEE, Fig. 19) 

A PERICOLO Per evitare pericoli e danni, 6 indispensabile 
attenersi alle indicazioni ed awertenze di tutti i 

manuali operativi ed altra documentazione in merito. 
Alla presente abbiamo allegato una documentazione con awisi per la 

sicurezza (su carta gialla/ 610.43083.21). 

Sono possibili piccole variazioni delle caratteristiche tecniche per 
forme costruttive speciali e varianti di tipo. 

Per chiarire eventuafi problemi consigliamo di rivolgerVi al costruttore 
della macchina, indicando sempre it tipo di macchina ed it numero di 

fabbricazione (No E, ...ved. targhetta) oppure di far eseguire i lavori di 
manutenzione da uno dei centri di assistenza e servizio specializzati 
della SIEMENS. 

1 Descrizione 
1.1 Validita 
Le presenti istruzioni sono valide per pompe per vuoto/ compressori 
ELMO ad uno stadio con anello liquido (ELMO-F) del tipo 2BV5 in forma 
costruttiva monoblocco con accoppiamentodiretto di motori d'azionamento 
in esecuzione normale ed EEx e. 

Le istruzioni d'uso contengono informazioni fondamentali da osservare 
durante la messa in posa, l'esercizio e la manutenzione. E' quindi 
assolutamente necessario leggere le istruzioni prima dell'installazione e 

della messa in servizio da parte del personale specializzato. Questa 
documentazione va tenuta sempre a disposizione nel luogo 
dell'installazione della macchina/dell'impianto. 

1.2 Tipo costruttivo e modo di funzionamento 
Le pompe per vuoto ELMO-F ad anello liquido sono state concepite per 
it servizio continuo e formano un'unita compatta con it motore che occupa 
poco spazio. Per la messa in posa 6 sufficiente una superficie piana, non 
sono necessari basamenti. 
La pompa lavora secondo fl principio dell'anello liquido. All'interno di una 
carcassa cilindrica, eccentrica rispetto all'asse dell'albero, 6 posta una 
girante che trasmette la potenza del motore ad un anello liquido che si 

forma all'avviamento della pompa concentricamente alla carcassa. 

Mentre tl fluido si muove verso l'esterno, il gas viene aspirato attraverso 
la fessura di aspirazione del disco di comando, viene compresso verso 
l'interno e spinto attraverso l'apertura di mandata anch'essa locata nel 

disco di comando. 

Sezione schematica della camera di comPressione della pompa (vista in 

direzione del coperchio), ved. Fig.1 

1.3 Livello di pressione sonora 
Per informazioni sul livello di pressione sonora vedere Fig.13. 

1.4 Campo d'impiego 
1.4.1 Uso appropriato 
Le macchine ELMO-F sono macchine per liquido ad uno stadio per la 

generazione di vuoto o sovrappressione concepite per il funzionamento 
continuo. Vengono impiegate per aspirare e convogliare tutti tipi di gas 
umidi o secchi, e specialmente per aria e miscele non infiammabili, 
esplosive, tossiche ed aggressive di aria e vapore. 
Su richiesta forniamo anche macchine concepite specialmente per liquidi 
e gas infiammabili, esplosive, tossiche ed aggressive. In questo caso 
l'utente 6 responsabile di prowedere e rispettare le misure di sicurezza 
necessarie. 

Come liquido di funzionamento viene utilizza prevalentemente acqua. 

Per ambienti difficili con elevate esigenze per quanto riguarda igiene e 

corrosione, forniamo ELMO-F anche in acciaio pregiato. 

Siemens AG 

Le macchine ELMO-F sono previste per il campo di vuoto grossolano; it 

vuoto massimo possibile 6 determinato dalla pressione di vapore del 
liquido di funzionamento. 

Per ELMO-F con motori di azionamento EEx e-vanno osservate le 
relative presdrizioni per la sicurezza, ved. 2.1.2.1 Collegamento 
elettrico; questa versione di ELMO-F a ammessa in ambient, con 
occasionale presenza di gas esplosivi. 
E' per?) proibito di convogliare dei gas esplosivi con la macchina. 
Osservare la classe termica indicata sulla targhetta! 

1.4.2 Pressione minima di aspirazione del gas 
La pressione pi0 bassa di aspirazione del gas dipende dalla temperatura 
e dal tipo di fluido utilizzato. 

Bisogna tenere conto di quanto segue: 
- Per evitare danni dovuti alla cavitazione non 6 possibile scendere al di 

sotto di 80 mbar in funzionamento senza protezione 
anticavitazione se si utilizza acqua a 15°C come fluido e se viene 
aspirata aria asci utta a 20°C; questo valore limite aumenta pertemperature 
superiori, in funzione alla pressione del vapore del liquido di 
funzionamento utilizzato 
in funzionamento con protezione anticavitazione 6 possibile 
utilizzare la pompa per vuoto finoalla depressione massima raggiungibi le, 

cio6 fino alto strozzamento completo. 

Temperature elevate possono ridurre la capacita aspirante di ELMO-F. 

Nota: II funzionamento prolungato al di sotto della minima pressione di 

aspirazione consentita pub provocare danni all'ELMO-F. 

1.4.3 Pressione massima di uscita in funzionamento 
come pompa per vuoto 

In funzionamento come pompa per vuoto la pressione in uscita max. 6 

1300mbar assoluti per tutte le pompe 2BV5, purche siano garantiti i valori 
di taratura della portata di liquido di funzionamento sec. 1.4.6, Fig.5. 

1.4.4 Pressione massima differenziale in 
funzionamento come compressore 

In compressori 2BV5 con motore di serie, con pressione di entrata di 
1013 mbar, la pressione differenziale massima e le portate di fluido fresco 
suggerite (ved. Fig.3) sono le seguenti: 

Pressione massima ammissibile all'interno della pompa ELMO-F: 

Pint max = 8 bar abs. 

1.4.5 Gas o vapore in aspirazione 
II gas oppure la miscela gas-vapore deve essere priva di sostanze solide. 
Sono ammesse perb piccole quantita di liquidi o sostanze in sospensione. 

Per la portata massima ammissibile di acqua convogliata attraverso it 

collettore di aspirazione ved. Fig.4. 

Per l'aspirazione di gas o vapori caldi con temperature superiori a 80°C 
conviene aumentare la portata del liquido di funzionamento fino ad un 

volume di taratura massimo della portata doppia del liquido di funzionamento 
(ved. punto 1.4.6; Fig. 5, Circuito refrigerante) oppure utilizzare un 

precondensatore. 

1.4.6 Liquido di funzionamento 
Per un: corretto funzionamento dell'ELMO-F deve essere garantita 
l'alimentazione continua con il liquido di funzionamento (Fig.5), che deve 
essere privo di sostanze solide (ad es. sabbia). Eventualmente salt 
necessario installare un filtro nelle tubazioni di adduzione. 

I valori riportati in Fig.5 sono validi per l'aspirazione di aria asciutta. 
II mantenimento di una portata di liquido di funzionamento sufficiente 6 

garantito regolando la pressione nel condotto di aspirazione in modo che 
sia superiore alla pressione di aspirazione necessaria di circa 1 bar. 

II liquido di funzionamento convogliato viene scaricato assieme al gas 
aspirato attraverso it condotto di mandata di ELMO-F. 
Per separare il gas dal liquido 6 disponibile come accessorio un separatore 
che consente un recupero parziale del liquido di funzionamento. 
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2 Funzionamento 
2.1 L'installazione 
2.1.1 Messa in posa 
ELMO-F deve essere appoggiato orizzontalmente su una superficie 
piana e pub essere fissato con bulloni attraverso i fori nei piedini. Non 
sono necessari fondamenta o basamenti speciali. 

Per i tipi 2BV5 110-....2-.P e 2BV5 121-....2-.P sono incluse nella 
fornitura due piastre intermedie (888E, ved. Fig. 17) che sono locate tra 

i piedini e la tavola dell'imballo e possono essere utilizzate come spessori 
mettendole sotto i piedini della carcassa (002A) prima di fissare la 

macchina. 

Per il montaggio in posizione diversa, ad es. con albero in posizione 
verticale, rivolgersi at costruttore della macchina. 

Per il trasporto con gru, suggeriamo di sollevare l'ELMO-F della parte 
dell'occhiello at lato pompa del motore e della parte di uno dei fori della 

flangia di aspirazione. 
Assicurarsi della sufficiente capacita dei dispositivi di sollevamento! 
Pesi di ELMO-F ved. Fig. 14. 

2.1.2 Collegamenti . 

2.1.2.1 Collegamento elettri co 

II collegamento va effettuato secondo le prescrizioni VDE e la normative 
nazionale. Per il luogo della messa in posa valgono le prescrizioni . 

dell'impresa di distribuzione. 
Per proteggere it motore contro it sovraccarico, va previsto un'interruttore 
di protezione motore che deve essere regolato secondo i valori di corrente 
di taratura indicati sulla targhetta. 

Tutti i lavori devono essere eseguiti solamente 
PERICOLO 

in assenza di tensione! 

Prima di iniziare i lavori disinserire l'interruttore principale ed assicurarsi . 
che non possa essere richiuso. 
La tensione e la frequenza di rete devono corrispondere ai valori riportati 

sulla targhetta. Differenze del ± 5% di tensione oppure ± 2% di frequenza 
sono ammissibili senza riduzione della potenza. Effettuare la disposizione 
ed it collegamento delle staffe di comando secondo lo schema riportato 
nella scatola morsetti. 
II conduttore di protezione deve esser collegato con il morsetto 

Effettuando i collegamenti con morsetti a serraggio (ad es. sec. DIN 

46282) bisogna prestare attenzione che i conduttori abbiano lo 
stesso spessore su entrambi i lati del morsetto. Questo tipo di 
collegamento richiede quindi che i singoli conduttori vengano 
ripiegati ad U oppure va collegato con un capocorda. 
Ci6 vale anche per il collegamento del conduttore di protezione ed 
it conduttore esterno di messa a terra (verde-giallo), ved. Fig. 2. 

Anche i terminali di ogni conduttore esterno sotto l'angolare di 
messa a terra devono essere ripiegati ad U. 

Per le coppie di serraggio dei collegamenti a vite dei collegamenti elettrici/ 
collegamenti a morsetti (escluso morsettiera) ved. Fig.15. 

2.1.2.2 Collegamento delle tubazioni (ved. Fig. 7) 

Allo scopo di impedire la penetrazione di corpi estranei, tutte le aperture 
per il collegamento sono chiuse all'atto della fornitura. 
Rimuovere i tappi solo prima del montaggio delle tubazioni. 
Le tubazioni vanno montati in modo da non trasmettere spinte o tensione 
ed tl loro peso deve essere sostenuto da appoggi. 

a) Collegamento del raccordo di mandata 
- 2BV516.: Flangia 80 ND10 -DIN 2501 oppure 

ANSI-B16,5-3-150, 
guarnizione' 80 ND6 DIN 2690; 

- 2BV513./2BV512.: Flangia 65 ND10 -DIN 2501 oppure 
ANSI-B16, 5-2 1/2-150, 
guarnizione 65 ND 6 DIN 2690; 

-2BV511.: Flangia 50 ND1O-DIN 2501 oppure 
ANSI-B16,5-2-150, 
guarnizione 50 ND 40 DIN 2690; 

Se il gas scaricato al lato di mandate deve essere canalizzato ulteriormente 
bisogna prowedere che la pressione non superi la pressione massima 
sec. punto 1.4.3. 

b) " Collegamento del raccordo di aspirizione 
II collegamento viene eseguito con le stesse flange e guarnizioni previste 
per il raccordo di mandate. Per evitare la penetrazione di sostanze residue 
dell'installazione, ad es. sfridi, nella pompa, si consiglia per le prime 
100 ore di esercizio di montare un filtro nel condotto di aspirazione. 

c) Collegamento consigliato per il liquido di funzionamento 
(Fig.8) 

2.1.3 Possibility di adduzione del liquido di 
funzionamento (v.Fig.9) 

2.1.3.1 II circuito ' refrigerante 

II circuito refrigerante viene scelto nei casi in cui si dispone di liquido di 

funzionamento in quantita sufficiente e quando si vuole una pressione di 

aspirazione bassa. II liquido addotto viene completamente scaricato sul 
lato mandata e deve quindi essere sostituito con liquido nuovo. 

ELMO-F ha la capacita di aspirare in modo autonomo it liquido di. 
funzionamento dopo tl primo riempimento. 
Va osservato pert) che al momento dell'avviamento it livello 
dell'acqua sia uguale al livello del raccordo di mandata del liquido 
fresco. 

2.1.3.2 Circuito con separatore e recupero parziale del liquido di 
funzionamento 

Questo circuito viene utilizzato per risparmiare liquido di funzionamento. 
Una parte del liquido proveniente dal separatore ritorna all'ELMO-F senza 
essere raffreddata, mentre l'altra parte viene sostituita dal liquido nuovo. 
Le tubazioni necessarie sono incluse nella fornitura del separatore. 

2.1.4 Separatore del liqUido di funzionamento 
(ved. Fig.10) 

II separatore pub essere fornito come accessorio con le relative tubazioni 
di collegamento. 
Esso separa tl liquido di funzionamento dal gas convogliato e consente tl 
recupero parziale del liquido 'di funzionamento. In tat modo si riduce 
notevolmente it fabbisogno del liquido di funzionamento (ved.Fig.5) 

Se la pompa 6 dotata di un dispositivo di anticavitazione (ved. punto 1.4.2), 
it tubo flessibile (50) deve essere montato tra tl separatOre edit coperchio 
della pompa (Fig. 10). 

Montaggio delle tubazioni flessibili 
Le tubazioni flessibili vanno montate in modo da evitare torsioni e da 
proteggerle contro danneggiamento meccanico. 

Montaggio dei collegamenti a vite maschiante 
Prima di eseguire tl collegamento con le viti maschianti in acciaio pregiato, 
e necessario ingrassarela parte conica interna filetto esterno e I'intera 

superficie interna del dado di calotta. 

Prima dell'awitamento definitivo conviene applicare e girare leggermente 
it dado sul bocchettone filettato per consentire l'ingrassaggio uniforme del 

filetto. 

2.1.5 Valvola di ritegno 
Per evitare tl riflusso del liquido di funzionamento o del gas in caso di 

arresto della pompa, 6 necessario prevedere una valvola di ritegno di 

resistenza minima (ved. catalogo, accessori). 

2.1.6 Pressione di aspirazione da 40 a 10 mbar con 
ELMO-F ed eiettore di gas 

Per campi di pressione da 40 a 10 mbar, viene inserito prima del circuito 
della pompa per vuoto 2BV5 un eiettore di gaS che cornprime il gas 
aspirato fino alla pressione di aspirazione della pompa per vuoto 2BV5. 
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aspirato fino alla pressione di aspirazione della pompa per vuoto 2BV5. 
La massima pressione di aspirazione raggiungibile con l'eiettore 
6 10 mbar. 

Con l'impiego dell'eiettore non viene superata la potenza richiesta della 
pompa per vuoto 2BV5 e quindi non 6 necessario alimentare a parte 
reiettore. 
Non 6 prescritta una posizione di montaggio particolare per l'eiettore, 
perche Ia posizione non incide sulla funzione della pompa. 

Le guamizioni devonoessere applicate concentricamente per non diminuire 
le sezioni di passaggio. Le tubazioni di collegamento non devono essere 
dimensionate troppo lunghe, ma con un sufficiente diametro interno 
nominale. 
Se it raccordo per la miscela dovesse essere minore del raccordo di 

aspirazione della pompa per vuoto 2BV5, 6 consigliabile utilizzare un 

raccordo conico filettato. 

A ATTENZION E 
II gas (aria ambiente 20°C, 1013 mbar) non 
deve contenere gocce di liquido! 

Quando si tratta di evacuare gas da contenitori, per il campo da 1000 fino 
a 100 mbar l'eiettore ha l'effetto di una valvola a farfalla. 
Per accelerare i tempi di disaerazione, 6 possibile_sorpassare l'eiettore 
con un condotto by-pass. II by-pass va chiuso se deve essere in 

funzionamento l'eiettore. II momento pi0 idoneo per Ia commutazione 6 

nell'ambito di 40 mbar (Fig.12) 

2.2 Prima messa in servizio 
2.2.1 Preparazione 
Se nella tubazione di mandata 6 installata una valvola di intercettazione, 
bisogna prowedere affinche ELMO-F non venga messo o mantenuto in 

servizio con tale congegno. 

Nota: Non far girare a vuoto ELMO-F! 

Prima dell'avviamentoriempire la pompa attraverso i raccordi di aspirazione/ 
di mandata con circa otto litri (per 2BV5161) rispettivamente tre litri (per 
2BV5131, 2BV5121, 2BV5111 e 2BV5110) di liquido di funzionamento 
owero tenere aperta la valvola di intercettazione nel condotto by-pass 
(Fig. 8) per circa 20 secondi per far entrare it liquido all'ELMO-F. 

Controllare la tenuta delle tubazioni di ingresso e di uscita. 

Awiare perbreve tempo ELMO-F per controllarne tl senso di,rotazione. 
La direzione del flusso del gas ed it senso di rotazione dell'albero sono 
contrassegnate da una freccia sulla pompa ELMO-F. Confrontare tl 

senso di rotazione del ventilatore con it senso indicato dalla freccia sul lato 
posteriore della carcassa della pompa (002A, . Fig. 17); se necessario 
cambiare it senso di rotazione, togliere la tensione ed invertire due del 
conduttori di alimentazione del motore. 

2.2.2 Messa in servizio 
L'alimentazione con convertitori pud causare disturbi elettromagnetici 
dovuti ad armoniche di corrente o di tensione. In questo caso si consiglia 
l'impiego di materiale schermato. 
II superamento del numero di girt di esercizio '(ved. targhetta) incide 
negativamente sul comportamento della macchina per quanto riguarda 
rumorosita e vibrazioni e'riduce la durata del lubrificante e del cuscinetti. 
Per evitare danni dovuti a girl troppo elevati, informarsi preventivamente 
sui girl limite della macchina. 

Inserire ELMO-F. Controllare Ia portata del liquido di funzionamento, ved. 

punto 1.4.6, ed eventualmente correggerla per mezzo della valvola di 

comando (16, ved. Fig. 8). Per la messa a punto della portata di taratura 
del liquido di funzionamento in entrata, si usa tl flussometro (15); a anche 
possibile misurare la portata del liquido in uscita dalla parte dello scarico 
(7, Fig. 9) 

2.3 Avvertenze per I'esercizio 
2.3.1 Avviamento ed arresto 
In funzionamento automatico (ved. installazione secondo punto 2.1.2.2 c) 

l'adduzione del liquido fresco viene pilotata da un'elettrovalvola (17) in 

dipendenza dal funzionamento motore (Fig. 8). 

Significato: 
ELMO-F inserito valvola aperta 

ELMO-F disinserito = valvola chiusa. 

Siemens AG 

Con funzionamento non automatico della pompa, Ia procedura da 
seguire a Ia seguente: 

Avviamento: Inserire ELMO-F e subito dopo aprire la valvola di 
intercettazione (18), HO 

Arresto: Chiudere la valvola (18) e disinserire subito ELMO-F, 
Fig.8 

La valvola di comando (16) rimane regolata anche in caso di interruzione 
di servizio. 

2.3.2 Svuotamento 

/N AT TENZION E 
Per macchine ELMO-F the usano un liquido di 
funzionamento nocivo per persone e 
l'ainbiente, per motivi di sicurezza it lavaggio, 

va fatto prima di aprirle quando la macchina a ancora in funzione. 

Per svuotare la pompa aprire i tre tappi filettati (068A) del' coperchio 
(061A) e scaricare it liquido. Gi rare talvolta a mano tt rotore contro tt senso 
di rotazione (ved. freccia direzionale sulla carcassa della pompa 002A) 
fino all'esaurimento del liquido di funzionamento. 
Ribaltando la pompa di 45° dalla parte del coperchio (061A) 6 possibile 
svuotare l'ELMO-F ulteriormente. In tal modo la pompa sara protetta 
contro danni dovuti at gelo o alla corrdsione in periodi di inattivita. 

2.3.3 Precauzioni per periodi di inattivita 
Prima di un periodo lungo di inattivita (00 di 4 settimane) oppure in periodi 
di gelo, svuotare completamente la pompa ELMO-F come descritto sopra 
(punto 2.3.2) e per l'esecuzione in ghisa grigia preyedere suCcessivamente 
alla sua conservazione versando 1/2 litro di conservante (anticorrOsivo, ad 

es. Mobilarma 247 della ditta Mobil Oil) nelle tubazioni di aspirazione o 

di mandata e inserire brevemente la pompa 

Se in seguito ad un lungo periodo di inattivita, la girante (047A) dovesse 
essere bloccata da depositi calcarei, consigliamo di riempire la camera 
della pompa con una sospensione contenente it 10% di acido ossalico e 

farla agire per ca. 30 minuti. 

A ATTENZIONE 
Acido ossalico a nocivo alla salute per contatto 
con Ia pelle e per ingestione! 

3 Manutenzione 
3.1 Generality - 

Se assieme al gas o tl liquido .convogliato dovessero penetrare delle 
impurita nella camera dell'ELMO-F, a possibile elirninarle durante l'esercizid 
attraverso i fori di spurgo G3/8 situati nella parte inferiore della pompa 
(ved. Fig.7) per prevenire at bloccaggio o all'usura della girante (047A) e 

della carcassa della pompa (002A). 

Se come liquido di funzionamento viene adoperata acqua ad un elevato 
contenuto calcareo, 6 necessario addolcirla o trattare regolarmente la 

camera della pompa con un prodotto decalcificante. 

Nota: Se si tratta di motori prowisti di bocchette di scarico per la 

condensa (ad es. protezione IP55 oppure IP56, ved. targhetta), esse 
vanno' aperte, ogni tanto per far sgocciolare eventualmente l'acqua di 

condensa. 

3.2 Lubrificazione 
Sotto condizioni di esercizio normali e ad una frequenza di' 50 Hz 
vale: 
dopo circa 20.000 ore di servizio, comunque al piu tardi dopo tre anni di 
esercizio, 6 necessario pulire i cuscinetti e gli altri vani dal lubrificante 
vecchio e da altre impurity. Riempire con grasso circa il 50% dello spazio 
vuoto del cuscinetto e 65% dello spazio degli altri vani. Vanno sostituiti i 

cuscinetti chiusi, i vani intorno devono rimanere senza lubrificante. 
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Sotto condizioni di esercizio particolari, ad es. altre frequenze, 

funzionamento a convertitore con un numero di girl elevato ecc, gli 

intervalli per la sostituzione del lubrificante sono brevi. 

Tipo di grasso da utilizzare: UNIREX N3 di ESSO o grasso equivalente 
sec. la norma DIN 51825-K3N. I periodi di garanzia e le indicazioni relativi 
alla durata dei cuscinetti ed al lubrificante sono validi soltanto per UNIREX 
N3! Non vanno mescolati diversi tipi di grasso. 

Dimensioni dei cuscinetti e tabella di lubrificazione: ved. Fig. 11 

Per il montaggio di cuscinetti nuovi, scaldare uniformemente i cuscinetti 
lino a circa 80 ...100°C e montarli senza dar martellate. 

Contemporaneamente al reingrassaggio o alla sostituzione dei cuscinetti 
a sfere a gola profonda (007A, 008A) conviene scambiare anche gli 

elementi di tenuta sottoposti ad usura (ad es. anello V (033A)). 

Nota: Prestare attenzione alla disposizione del disco di copertura! II 

materiale deve essere resistente e tollerare temperature da -20°C a 

+150°C, ad es. caucciir poliacrilico (ACM). 

Le parti danneggiate vanno sempre sostituite! 

3.3 L'eliminazione di guasti (ved. Fig. 16) 

3.4 Coppie di serraggio per collegamenti a vite 
Se non specificato diversamente, valgono le coppie di serraggio per 

bulloni e dadi indicate in Fig.15. 

3.5 Parti di ricambio 
3.5.1 Avvertenze generiche 
Nelle ordinazioni di parti di ricambio devono essere specificati oltre alla 
denominazione ed al numero del pezzo anche i dati completi sul tipo di 

ELMO-F ed numero di fabbrica riportati sulla targhetta. 
La denominazione del pezzo deve corrispondere alla denominazione nella 
lista dei ricambi (ved. Fig. 17) 

Esempio: 2BV5131-0KC00-7P 
No E F2 62 2621 04201 / 95 
Girante 047A 

Le parti normalizzate sono reperibili in commercio e possono essere 
acquistate sul mercato, assicurandosi pert) che siano dello stesso tipo 
costruttivo ed abbiano le stesse dimensioni, classe di resistenza ecc. 

3.5.2 Parti di ricambio, parti normalizzate, 
rappresentazione 2BV5 smontata (ved. Fig.17) 

3.5.3 informazioni sul manuale di manutenzione 
Oltre a questo manuale 6 disponibile anche manuale di manutenzione, 
che contiene informazioni sulle misure di sicurezza, it montaggio/ 
smontaggio del le pompe/dei compressori ELMO-F 2BV5110...2BV5161 
per il personale qualificato (definizione "personale qualificato" ved. DIN 
VDE 0105 opp. IEC 364). 

E' possibile ordinare ii manuale di manutenzione dal costruttore 
facendo riferimento al no.seguente: 

No. di ordinazione: 610.444 16.02 (tedesco/inglese) 

Indicare l'indirizzo completo! 

3.5.4 Ordini di riparazioni e di garanzia 
In caso di una richiesta di garanzia le macchine ELMO-F devono essere 
rispedite chiuse. Prima del trasporto vanno svuotate completamente (ved. 
punto 2.3.2) e pulite esternamente. Prima delle pulizie informarsi del tipo 
di protezione riportato sulla targhetta. 

Per la protezione di persone e per rispetto 
APERICOLO dell'ambiente a necessario decontaminare le 

ELMO-F inquinate prima del trasporto. 
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Per motivi di sicurezza , doe per evitare che vengano spedite macchine 
ELMO-F non decontaminate o macchine che erano in contatto con 
sostanze pericolose, il personale autorizzato deve riempire il modulo con 
la rispettiva dichiarazione vincolante (ved. Fig.18) da allegare alla fornitura. 

Se con I'ELMO -F none stata fornita la dichiarazione di decontaminazione 
conforme alle prescrizioni, possono subentrare ritardi dovuti alle misure 
di sicurezza prescritte della legge, perche a solo possibile eseguire i lavori 
di riparazione e/o manutenzione dopo it ricevimento della relative 
dichiarazione. 

4 ELMO-F con motori EEx e 
DIN EN 50014/VDE 0170/0171 Parte 1 e 
DIN EN 50019NDE 0170/0171 Parte 6 

Per queste macchine valgono in particolare le informazioni speciali in 
caratteri corsivi. 
Se la macchina viene messa in posa in posizione verticale, va previsto 
una copertura che deve garantire it funzionamento del ventilatore peril 
raffreddamento regolare del motore e che impedisca la penetrazione 
occasionale di corpi estranei nella cuffia del ventilatore (ved. DIN EN 
50014/ VDE 0170/0171 Parte 1, Sezione III, 16.1) 
La classe di temperatura del motore indicata sulla targhetta deve 
corrispondere alla classe di temperatura del gas infiammabile 
eventualmente presente. Ogni macchina deve disporre di uninterruttore 
di protezione motore regolato secondo la corrente motore di taratura e 

deve intervenire dopo it tempo tE riportato sulla targhetta se it rotore 6 

bloccato (controllare le caratteristiche di sgancio nella documentazione 
allegata allinterruttore). Ilcollegamento a triangolo richiede una protezione 
contro i sovraccarichi con protezione supplernentare contro le cadute di 
fase. 
Se come protezione contro i sovraccarichi a previsto solamente l'impiego 
di sonde termiche per la sorveglianza diretta della temperatura (v. DIN 
EN 50019/ VDE 0170/0171 Parte 6, Appendice A- A1.b), 6 necessario 
controflare e certificare a parte che la versione della macchina sia adatta 
a questo scopo. 

Si rimanda alle norme DIN 57165/VDE 0165. 

Le riparazioni devono essere effettuate in uno dei centr specializzati della 
Siemens oppure venir collaudati da un petito pubblico. 
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Allmanna anvisningar 

Nar de anvands pa det satt for vilket de ar aysedda tillfredsstaller 
maskiner som betecknas CE kraven i EG:s Maskindirektiv 
89/392/EWG (se EG-deklarationen om Overensstammelse, Fig. 19) 

Folj de uppgifter och anvisningar som ges i alla 
WARNING erhallna driftsinstruktioner och annan 

dokumentation. For undvikande av risker och 
skador ar detta ett ofrankorriligt kray. Den vidhaftade kompletterande 
sakerhetsinformationen (610.43083.21/gul) ger ytterligare anvisningar 
r6rande sakerhetskraven. 

Specialutforanden och modellvarianter kan avvika t tekniskadetaljer! 
Om nagon som heist oklarhet skulle rada, sa fOrsumma inte aft to 
kontakt med tillverkaren och uppge darvid typbeteckningen och 
tillverkningsnumret (No E ..., se marksIvIten), eller anlita en av 
SIEMENS servicecentraler for underhallsarbetet. 

1 Beskrivning 
1.1 Tillamplighet 
Denna driftsinstruktion galler enstegs ELMO vakuumpumpar med 
vatskering (ELMO-F), modell 2BV5_ i btockkonstruktion med direkt 
pakopplade drivmotorer i normal-, och EEx e-utfOrande. 

Driftsinstruktionen innehaller principiella anvisningar, som maste fOljas 
vid installation, drift och underhall. Bade den montor som skall installera 
eller starta utrustningen forsta gangen och den driftpersonal som skall 
anvanda den maste darfOr lasa instruktionen, som sedan skall hallas 
tillganglig pa installationsplatsen. 

1.2 Funktionssatt och konstruktion 
Tillsammans med en pakopplad drivmotor bildar ELMO-F en kompakt 
och utrymmesbesparande driftsenhet. Ett jamnt upderlag racker for 
installationen. Nagot fundament behthis ej. 

Pumpen arbetar enligt vatskeringprincipen. Pumphjulet sitter i ett cylind- 
riskt pumphus, placerat excentriskt gentemot axeln. Pumphjulet overfor 
driveffekten till en vatskering, som bildas koncentriskt gentemot huset nar 
pumpen startas. 

Vid vatskans reorelse utat sugs gas genom sugskaran i styrskivan och in 

mellan skovlarna. Den komprimeras inat och stots ut genom tryckskaran 
styrskivan. 

En genomskarning av pumpkammaren, sedd mot pumplocket, visas 
schematiskt i Fig. 1. 

1.3 Ljudtrycksniva 
Uppgifter r6rande ljudtrycksnivan, se Fig. 13. 

1.4 Anvandningsomrade 
1.4.1 AndarnAlsenlig anvandning 
ELMO-F ar enstegs vatskemaskiner dimensionerade for kontinuerlig drift 
och aysedda for alstring av vakuum eller Overtryck. De anvands for 
utsugning och befordring av alla torra, fuktiga gaser, framfOr alit luft och 
blandningar luft-anga, explosiva, giftiga, som inte ar brannbara. 

Maskiner for brannbara, explosiva, giftiga och aggressiva medier levereras, 
enligt kundens specifikationer. Da maste anvandaren vidta de 
sakerhetsatgarder som erfordras for driften. 

Som driftvatska anvands fOretradesvis vatten. 

F6r hogre krav pa korrosionshallfasthet och hygien finns utforanden i 

specialstal 
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ELMO-F 8r aysedda for alstring av lagvakuum (760 till 100 torr). Den grad 
av vakuum som maximalt kan uppnas avgers av det aktuella angtrycket 
och den anvinda driftsvatskan. 

ELMO-F med drivmotorer enl. EEx e- galler speciella 
sakerhetsforeskrifter, se 2.1.2.1 Elektrisk anslutning. Dessa ELMO 
F-modeller ar tillatna for utrymmen dar explosiva gaser ibland kan 
forekomma. Sjalva gasema far emellertid inte befordras. 
Ge akt pa de vanneklasser som anges pa markskylten! 

1.4.2 Gasens Iagsta insugningstryck 
Gasens lagsta insugningstryck beror pa driftvatskans tern peratur och typ. 
Kom ihag att: 

- vid drift utan kavitationsskydd och vatten vid 15 °C som driftvatska 
samt utsugning av torr luft vid 20 °C far 80 mbar inte underskridas, 
eftersom detta skulle kunna valla kavitationsskador. Vid hOgre 
temperaturer ligger denna grans hOgre i motsvarande grad, beroende 
pa angtrycket och typen av driftvatska. 

- vid drift med kavitationsskydd kan vakuumpumpen koras till max. 
uppnaeligt undertryck, alltsa upp till fullstandig strypning. 

HOgre temperaturer reducerar sugfOrmagan i ELMO-F. 

OBS: En langre tids drift under minsta tillatna insugningstryck kan 
skada ELMO-Fl 

1.4.3 Maximalt utloppstryck vid vakuumdrift 
Som maximalt tillatet utloppstryck vid vakuumdrift galler 1300 mbar for 
alla 2BV5 vakuumpumpar, om markfledet driftvatska enl. 1.4.6 (Fig. 5) 
inte Overskrids. 

1.4:4 Maximalt differenstryck vid kompressordrift 
Pa 2BV5-kompressorer med standardmotor och inloppstrycket 
1013 mbar kan de maximala differenstryck som anges i Fig. 3 uppnas. 
OBS rekommenderad tillforsel av ny vatska! 

FlOgsta tillatna tryck i ELMO-F: 

Pk max 
= 8 bat abs 

Insugningsga/-anga 
Den gas eller blandning av gas och anga som skall sugas ut maste vara 
fri fran fasta material. Latta svavande partiklar eller vatskedroppar far 
forekomma i obetydliga mangder. 

Maximalt tillaten medtransport av vatten via insugningsstutsen, se Fig. 4. 

Vid utsugning av heta gaser eller &Igor > 80 °C rekommenderar vi en 
Okning av driftvatskeflOdet till hogst 2 ggr markflOdet (pkt 1.4.6; Fig. 5, 

kylkoppling) eller en fOrkondensor. 

1.4.6 Driftvatska 
For driften maste ELMO-F kontinuerligt tillforas driftvatska (Fig. 5). 
Denna maste vara fri fran fasta material, t.ex. sand. Installera eventuellt 
ett filter framfOr pumpen. 

De varden som anges i Fig. 5 galler for utsugning av torr luft. Genom att 
stalla in fortrycket i tilledningen c:a 1 bar over erforderligt 
insugningstryck sakerstaller man tillfredsstallaride flode driftvatska. 

Den tillforda driftvatskan stOts ut tillsammans med den utsugna gasen 
genorn,pumpens tryckstuts. For separation av gas och vatska kan en 
ayskiljare erhallas som tillbehOr. Den medger partiell atermatning till 
driftvatskan. 
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2 Drift 
2.1 Installation 
2.1.1 Uppstallning 
ELMO-F skall stallas pa ett vagraft, jamnt underlag och kan skruvas 
fast genom fasthalen i foten. Speciellt fundament eller basplatta behOvs 
ej. 

Med typerna 2BV5 110-....2-.P och 2BV5 121-....2-.P medfOljer tva 
mellanplattor (888E, Fig. 17) fOr hOjdutjamning av pumphusets Ritter 
(002A). Dessa ar inklamda mellan pumpfetterna och forpackningsplattan. 
De skall laggas under pumpfOtterna nar pumpen satts fast. 

For*andra montagelagen, t.ex. med axeln lodratt, maste leverantoren 
tillfragas. 

Vid transport med kran rekommenderas att ELMO-F hangs i motorns 
lyftOgla pa pumpsidan samt ett hal pa insugsflansen: 
Se till aft lyftdonen har tillracklig kapacitet. 
Viktuppgifter i Fig. 14. 

2.1.2 Anslutningar 
2.1.2.1 Elektrisk anslutning 

UtfOr anslutningen enligt VDE's eller gallande svenska fOreskrifter samt 
de fOreskrifter som kraftleverantoren gett for den berOrda 
installationsplatsen. 

For Overbelastningsslvdd av motorerna erfordras motorskyddsbrytare. ' 

Dessa mastevara installda pa den markstalm som anges pa markskylten. 

A Vid alla arbeten pa motorn maste denna vara WARNING 
stromlos. 

Sla ifran huvudstrembrytaren innan arbetet borjar och sakra den sa att 
den inte oaysiktligt kan slas pa igen. 

Natspanningen 'och natfrekvensen maste stamma med uppgifterna pa 
markplaten. ±5% spanningsavvikelse.och/eller ±2% frekvensawikelse 
kan ftirekomma utan reducering av prestanda. Kopplingsbygeln skall 
anslutas och placeras enligt kopplingsschemat pa kontaktladan. 
Anslut skyddsledaren till kontakten markerad O . 

Vid anslutning med klambyglar (t.ex. enl. DIN 46282) skall ledarna 
fordelas sa aft det blir ungefar samma hojd pa vardera sidan av 
balken. Denna typ av anslutning kraver alltsa att en enstaka ledare 
bi:ijs i U-form eller ansluts med en kabelsko. 

Detta galler aven anslutningen av skyddsledaren till det externa 
jordningsuttaget (grongult), se Fig. 2. 

Alla ledare skall i princip bojas under de externa jordningsbeslagen. 

Atdragningsmoment skruvfOrband och plintar :fa de elektriska 
anslutningarna (ej kontaktraden for hjalpledare), se Fig. 15: 

2.1.2.2 Riiranslutningar (se Fig. 7) 

For att undvika intrang avframmande partiklar aralla anslutningstippningar 
forseglade vid leveransen. Dessa fOrseglingar skall intetas boil fOrran det 
ar dags all montera rOrledningen. 

Montera rorledningarna utan mekaniska spanningar. Rerens vikt maste 
baras upp pa lampligt satt. 

a) Tryckstutsanslutning 
-.2BV516.: Flans 80 ND10 -DIN 2501. eller 

ANSI-B16,5-3-150, 
packning 80 ND6 DIN 2690. 

. - 2BV513./2BV512:: Flans 65 ND1O-DIN 2501 eller 
ANSI-B16,5-2 1/2-150, 
packning 65 ND 6 DIN 2690 
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SIEMENS 
Angaben zur Sicherheit far durch eleldrische Motoren angetriebene Vakuumpumpen, Kornpressored, Ventilatoren und RfissigIceitspumpen. 
Informationen - Hinweise - erforderliche MaBnahmen 
Safety Aspecte for Vacuum Pumps, Compressors, Fans and Ruid Pumps Driven by Electric Motors 
Information, notes, required precautions (page 5) 
Regles de securite applicables aux pompes ?wide, compresseurs, pompes idiquides et ventilateurs entraines par moteurs electriques 
Informations, instructions, mesures imposees (page 8) 
lndicaciones de seguridad pare bombes de vacio, compresores, ventiladores y bombes de liquidos accionadosmediante motores electricos. 
Informaciones, indicaciones, medidas necesarias (pag. 12) 

Indicazioni di sicurezza relative a pompe a vuoto, compnessori, ventilatori e pompe a liquido azionate da motori elettrici. 
Informazioni, awertenze, prowedimenti necessari (pag. 16) 
Salcerhetsuppgifter, for valcuumpumpar, kompressorer, flakier och 'victskepumpar som drivsav elektriska motorer. 
Informationer, anvisningar, erforderliga atgarder (sid. 20) 

Betriebsanleitung/Operating Instructions EWN-Bestell-Nr./Order No.: 610.43083/21 
Ausgabe / Edition: 04.92 

DEUTSCH 

Inhalt: 

Begriffe 
Afigemein, Beschreibung 

Sete 

Grundsatzliche Sicherheitsinformationen 2 

Anwendungsbereich, Aufbau, Arbeitsweise 2 

Transport, Lagern 2 

Betrieb und Instandhaltung 
Allgemeine Sicherheitshinweise 2 

Aufstellung 2 

AnschlieBen 3 

Inbetriebnahme 3 

Betrieb 
Sicherheitshinweise 4 

Instandhaltung 
Allgemeine SicherheitsmaBnahmen 4 

Instandsetzung 
Zerlegen 4 

Zusammenbauen 4 

BEGRIFFE 
im Sinne slier mitgelieferten Betriebs- und Reparaturanleitungen und 
der Warnhinweise auf den Maschinen und Gersten selbst. 

Betrieb 
beinhaltet Aufstellung, lnbetriebnahme (Bereitstellung zur Nutzung), 
Bedienung (Betatigung, Ein- und Ausschalten, usw.) 

Instandhaltung 
beinhaltet Oberpri.ifung und Pflege (Inspektionen, Revisionen), War- 
tung, Instandsetzung (Fehlersuche mit Reparatur). 

A ...WARNHINWEISE 

GEFAHR 

bedeutet, dab Tod, schwere Korperverletzung 
oder erheblicher Sachschaden eintreten werden, 
wenn die entsprechenden VorsichtsmaBnahmen 
nicht getroffen werden. 

bedeutet, daB Tod, schwere' Korperverletzung 

AWARNUNG oder erheblicher Sachschaden eintreten konnen, 
wenn die entsprechenden VorsichtsmaBnahmen 
nicht getroffen werden. 

bedeutet, daB eine leichte Korperverletzung 
VORSICHT oder ein Sachschaden eintreten kann, wenn die 

entsprechenden VorsichtsmaBnahmen nicht 
getroffen werden. 

HINWEIS bedeutet, daB auf technische Zusarnmenhange besonders 
aufmerksam gemacht wird, well sie moglicherweise such fur Fach- 
krafte nicht offensichtlich sind. 
Die Beachtung der nicht besonders hervorgehobenen anderen 
Transport-, Montage-, Betriebs- und Wartungshinweise sowie techni- 
schen Daten (in den Betriebsanleitungen, den Produktdokumentatio- 
nen und an der Maschine selbst) ist jedoch gleichermaBen unerlaB- 
lich, urn Storungen zu vermeiden, die ihrerseits mittelbar oder unmit- 
telbar schvvere Personen- oder Sachschaden bewirken kOnnten. 

Oualifiziertes Personal sind Personen, die aufgrund ihrer Ausbildung, 
Erfahrung und Unterweisung sowie ihrer Kenntnisse Ober einschlagi- 
ge Normen, Bestimmungen, Unfallverhutungsvorschriften und Be- 

triebsverhaltnisse, von dem fur die Sicherheit der Anlage Verantwortli- 
chen berechtigt worden sind, die jeweils erforderlichen Tatigkeiten 
auszufuhren und dabei mogliche Gefahren erkennen und vermeiden 
kiinnen. 
Unter anderem sind auch Kenntnisse in Erste-Hilfe-MaBnahmen er- 

forderlich. 

ALLGEMEINER HINWEIS 
Diese Betriebs- und Reparaturanleitung enthaft aus Grfinden der 
Obersichtlichkeit und wegen der moglichen Vielzahl nicht 'samtliche 

Detailinformationen und kann insbesondere nicht jeden denkbaren 
Fall des Betriebes oder der Instandhaltung beriidcsichligen. 

Soften Sie weitere Informationen wiinschen, oder soften besondere 
Probleme auftreten, die in den mitgelieferten Betriebs- und Repara- 
turanleitungen nicht ausfiihrlich genug behandett werden, konnen 
Sie die erforderliche Auskunft Ober die &fiche Siemens-Niederlas- 
sung anfordem. 

Wr weisen darauf hin, da8 der Inhalt dieser Betriebs -und Repara- 
turanleitungen nicht Teil einer friiheren oder bestehenden Vereinba- 
rung, Zusage oder eines Rechtsverhaftnisses ist, oder dieses aban- 
dem soil. Samtliche Verpflichtungen von Siemens ergeben sich aus 
dem jeweiligen Kaufvertrag, der auch die vollstar- tclige und Mein 
gfiltige Gewahrteistungsregelung enthiift. Diese vertraglichen Ge- 
wahrleistu ngsbestimmungen werden durch die Ausfiihrungen dieser 
Betriebs- und Reparaturanleitungen weder &welted noch be- 
schrankt. 

© Siemens AG 1992 
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ALLGEMEIN, BESCHREIBUNG 
Grundsatzliche Sicherheitsinformationen 

GEFAHR 

DEUTSCH 

Aufgrund Ihrer funktionell bedingten elektrischen 
und mechanischen Eigenschaften konnen die 
Maschinen, sofem Verwendung, Betrieb und In- 

standhattung nicht bestimmungsgemaB erfolgen, oder unzulassige 
Bngriffe vorgenommen werden, schwerste gesundheitliche und ma- 
terielle Schaden bewirken. Es wird deshalb vorausgesetzt, daB Pla- 

flung und Ausfiihrung eller mechanischen und elektrischen Installa- 
tionen, Transport, Betrieb und Instandhaltung durch verantworlii- 
ches, qualifiziertes Personal ausgefiihrt und beaufsiddigt wird. 

Beim Betreiben elektrischer Maschinen oder Ge- 
AWARNUNG rate stehen zwangslaufig bestimmte Teile dawn 

unter gefahrlicher elektrischer Spannung oder 
mechanischer Beanspruchung. Nur entsprechend qualifiziertes Per- 

sonal dart an der Maschine und/oder dem Gerat arbeiten. Es muB 
griindlich mit dem Inhaft dieser und eller weiteren mitgelieterten 
Betriebs- und Reparaturanleitungen vertraut sein. Die eimvancifreie 
und sichere Nutzung dieser Maschine und des Gerates setzt sachge- 
maBen Transport, sachgemaBe Lagerung sowie bestimmungsgemii- 
Ben Betrieb und sorgfaltige Instandhaltung voraus. Auch Hinweise 
und Angaben auf den Maschinen oder Geriiten miissen beachtet 
werden. 

ANWENDUNGSBEREICH, AUFBAU, ARBEITSWEISE 

HINWEIS: Die mit dieser Betriebsanleitung ausgestatteten elektri- 
schen Maschinen sind Teile von Starkstromanlagen, -aggregaten 
und -geraten fur hauptsachlich industrielle Einsatzbereiche und ge- 
maB den auf ihren Leistungs- und sonstigen Schildern sowie in 

Bescheinigungen,`Auftragsunterlagen, Katalogen aufgefUhrten aus- 
gefiihrt (z. B.: "VDE0530" , "IEC34-1") . Demgeman sind in 

den Betriebsanleitungen im wesentlichen nur solche Angaben zur Si- 

cherheit aufgefiihrt, die bei bestimmungsgemaBer Verwendung in in- 

dustriellen Einsatzbereichen beachtet werden nnUssen. Zusatzlich 
sind die jeweils geltenden nationalen, Ortlichen und anlagenspezifi- 
schen Bestimmungen und Erfordernisse zu berucksichtigen. 
Die Maschinen werden aber auch in nicht industriellen, also gewerbli- 
chen oder privaten Bereichen (z. B. Handwerk, Landwirtschaft, Haus 
und Hof usw.) eingesetzt. Wenn dabei (oder auch in industriellen 
Sonderfallen) wegen spezieller Sicherheitsvorschriften oder -bestirm 
mungen die gemaB Schilddaten und Bescheinigungen gegebenen 
Sicherheitsvorkehrungen nicht ausreichen, hat der Betreiber dieser. 
Maschine oder der Hersteller der Anlage bzw. des Aggregates oder 
des Gerates, in das diese Maschine eingebaut ist, kir die Einhaltung 
dieser speziellen Sicherheitsvorschriften und -bestimmungen zusor- 
gen (z. B. durch Bestellung von Sondervarianten der Maschinen, 
zusatzliches Anbringen von Schutzeinrichtungen, entsprechende 
Aufstellung usw.). 

2 

TRANSPORT, LAGERN 

HINWEIS: Einzelne Maschinen durfen nur an ihren hied& vorgesehe- 
nen Haupthebeeinrichtungen, z. B. HebeOsen, angehangt werden. 
Hebezeuge sind entsprechend dem Maschinengewicht zu, benutzen. 
Bei eventuellen An- oder Aufbauten im Ueferzustand der Maschine 
geeignete SeilfUhrungs- oder Spreiz-Einrichtungen verwenden (sie- 
he Betriebsanleitung). 

BETRIEB und INSTANDHALTUNG 
Allgemeine Sicherheitshinweise 

Sicherer Betrieb und sichere Instandhaltung der 
WARNUNG 

Maschine oder des Gerates setzen voraus, daB 
sie von qualifiziertem Personal sachgemaB und 

unter Beachtung der Wamhinweise dieser und weiterer mitgelieferter 
Betriebs- und Reparaturanleitungen und der Hinweise auf den Ma- 
schinen und Gersten durchgefiltut werden. 
Insbesondere sind sowohl die aligemeinen Errichtungs- und Sicher- 
heitsvorschriften zu Arbeiten an Starkstromanlagen (z. B. DIN, VDE) 
als auch die den fachgerechten Bnsalz von Hebeeinrichtungen und 
Werkzeugen und die Benutzung perstinlicher Sehutzausstattungen 
(Schutzbrillen u. betreffenden Vorschriften zu beachten. 

AGEFAHR 
Nicht durch Saug- oder Druckstutzen in die Ma- 
schine greifen, da vom drehenden Laufrad eine 
hohe Verletzungsgefahr ausgeht. Es ist auch zu 

beachten, daB sick die Maschine - infolge ihrer Schwungmasse - such 
noch einige Minuten nach dem Ausschalten drehen kann. Ist das Gas 
in der Anlage nicht entspannt, kann die Maschine auch durch Lecka- 
ge der Absperrorgane in Drehung verselzt werden. 
Die Verletzungsgefahr durch das Laufrad besteht auch bei ausge- 
schalteter Maschine, wenn das Laufrad von Hand in Drehung versetzt 
wird. 

AUFSTELLUNG 

Bei ungunstigen Betriebsbedingungen kannen 
VORSICHT an Gehauseteilen Temperaturen Uber 80 °C auf- 

treten, dann kann - je nach Einbaubedingungen 
ein BerUhrungsschutz notwendig werden. AuBerdem ist zu beachten, 
daB Fordergut mit diesen Temperaturen durch Druckstutzen und 
Druckbegrenzungsventile ausgestoBen werden kann. Diese Offnun- 
gen sind so anzuordnen, daB PersOnen und entzUndliche bzw. explo- 
sionsfahige Stoffe nicht angeblasen werden k6nnen. Temperaturem- 
pfindliche Teile, wie z. B. Leitungen oder elektronische Bauteile 
durfen nicht an Gehauseteilen oder Zu- und Ableitungen anliegen 
oder befestigt werden. 

Die Maschinen 'carmen in staubiger oder feuchter Umgebung aufge- 
stellt werden. Die Isolierung'ist tropenfest. Bei sachgemaBer Lage- 

rung oder Aufstellung im Freien sind normalerweise gegen Witte- 

rungseinflUsse keine besonderen SchutzmaBnahmen notwendig. 

Bei Aufstellung der Maschine in senkrechter Wellenlage ist bei EEx e- 

Motoren eine Abdeckung anzuordnen, die ein Hineinfallen von 

Frenndkorpern in die Motorliffterhaube verhindert (siehe DIN EN 

50014NDE 0170/0171, Teil 1, Abschnitt III, 16.1).Sie dart die KUhlung 

des Motors durch seinen LUfter nicht behindern. 

EWN 610.43083/21 

Raubers Road Nudgee SPS SP276 Vacuum Sewer System OM Manual

Q-Pulse Id TMS636 Active 29/01/2014 Page 295 of 404



DEUTSCH 

Die Vakuumpumpen und Kompressoren sind nur zur Forderung von 
staubfreier Luft und anderen nicht brennbaren, nicht aggressiven und 

nicht explosiven Gasen, Dampfen bzw. Fliissigkeiten geeignet. 
Festkorper und Verunreinigungen mussen vor Eintritt abgeschieden 
werden (Ansaugfilter). 
Maschinen mit EEx e-Antriebsmotoren sind in Raumen zugelassen, 
in denen gelegentlich explosive-Gase auftreten. Explosive Gase und 
Fliissigkeiten selbst diirfen jedoch nicht gefordert werden. Die auf 

dem Leistungsschild angegebene Temperaturklasse ist zu beachten. 

Bei Maschinen mit Kuhlung durch Umgebungsluft muB die KiihIluft 
ungehindert zu- und abstromen konnen. Warme Abluft darf nicht 
wieder angesaugt werden. 

AWARNUNG Es muB gewahrleistet sein, daB kein Wasser in 

den Motor eindringen kann. 

Auf die allgemein erforderlichen Matinahmen fur den Beriihrungs- 
schulz drehender Teile, wie z. B. Riemenscheiben, wird hingewiesen. 

ANSCHLIESSEN 

Angaben in den mitgelieferten Anleitungen beachten. AnschluBlei- 
tungen sind der Verwendungsart, den auftretenden Spannungen und 

Stromstarken anzupassen. Maschine nach dem im Klemmenkasten 

befindlichen oder - bei Maschinen ohne Klemmenkasten - nach dem 
separat mitgelieferten Schaltbild anschlieBen. Anziehdrehmomente 
fur die AnschluBklemmen der Maschinen nach Angabe im Klemmen- 
kasten einhalten. 

Urn Gefahren zu vermeiden, ist der MschluB der 
VORSICHT Zuleitungen im Klemmenkasten fachgerecht 

auszufiihren; dies bedeutet insbesondere, daB: 

- das Klemmenkasteninnere sauber und frei von Leitungsresten ist, 

- ,Schutzleiter bzw. Schutzerdung angeschlossen ist, 

- alle Klemmenschrauben angezogerisind, 
die Mindestluftstrecken eingehalten sind (auf abstehende Drahten- 
den achten), 
unbenutzte Einftihrungen dicht und die VerschluBelemente fest 
eingeschraubt sind, 
zur Aufrechterhaltung der Schutzart alle Dichtflachen des Klem- 
menkastens ordnungsgemaB beschaffen sind; Falls die Dichtheit 
der Fugen allein durch metallische Dichtflachen erzielt wird, mus- 
sen diese gereinigt und wieder leicht eingefettet sein, 

- Flussigkeitspumpen und FICissigkeitsringpumpen sind vor dem 

ersten Anlauf an die vorgesehenen Rohrleitungen anzuschlieBen, 
damit keine Flussigkeit an spannungsfiihrende Teile gelangen 
kann, 

- alle Rohrleitungen, Behalter, Armaturen mussen hinsichtlich Werk- 

stoff und Dimensionierung den jeweiligen Druck- und Temperatur- 

verhaltnissen angepaBt sowie fur die Art des jeweiligen Forderguts 

geeignet sein; 

Kann die Maschine anlagenseitig durch unzulas- 
VORSICHT Sig hohen Druck beaufschlagt werden, konnen 

hieraus Gefahren durch Bersten entstehen. Dies 

muB ggf. durch geeignete Entiastungsvorrichtungen vermieden wer- 
den. 

Bei Pumpen/Kompressoren, die heiBe oder ge- A VORSICHT fahrliche Gase, Darnpfe, Fliissigkeiten fordem 
bzw. mit 'gefahrlichen Betriebsfliissigkeiten be- 

trieben werden, oder bei Temperaturen iiber 60 °C entleert werden 

. EWN 610:43083/21 

mussen, sind ells Entleerungsanschlusse mit Absperrarmaturen aus- 
zufuhren und das Hordergut bzw. die Betriebsflassigkeiten in ge- 
schtossenen Systemen abzufiihren. 
linter "geFahrlich" sind z . B. gesundheitsschadliche 
bzw. urmveltgerahrdende Stoffe zu verstehen. 
Fur die sachgerechte Entsorgung sind die ortiichen gesetzlichen Vor- 
schriften zu beachten. 

INBETRIEBNAHME 

Wird die Maschine, z. B. zur Probe, ohne An- 

VORSICHT schliisse oder Befestigungen in Betrieb gesetzt, 
kann sie sich durch das Anfahrmoment des Mo- 
tors ruekarlig bewegen und umstiirzen. 

HINWEIS: Fur einen sicheren Betrieb der Maschine ist esnOtwendig, 
daB zumindest die folgenden Bedingungen eingehalten sind: 

Die ausgeftihrte Montage und die Betriebsbedingungen stimmen 
mit den Schildangaben und ggf. mit der mitgelieferten Dokumenta- 
tion iiberein (Spannung, Strom, Frequenz, Schaltung, Bauform, 
Schutzart, Kiihlart). 

- Bei Verwendung von Frequenzumrichterri konnen keine h6heren 
Drehzahlen als die nach den Schildangaben zugelassenen erreicht 
und gefahren werden. 

- Die Maschine ist ordnungsgemaB montiert, ausgerichtet und an 

Rohrleitungen oder ggf. Schlauche angeschlossen. 
- Die Hohe des Aufstellortes ist bei der Einstellung der Druckbegren- 

zungsventile berucksichtigt. 
- Die Antriebselemente, sind ,je nach Art richtig eingestellt (z. B. 

Riemenspannung bei Riemenantrieb, Ausrichtung von Kupplun- 
gen). 

- Die KiihIluftfuhrung ist nicht beeintrachtigt, die Kiihlwirkung darf 

auch nicht durch Verschmutzung der Kuhlflachen beeintrachtigt 
sein. 

- Der Laufer kann ohne anzustreifen durchgedreht werden. 
- Die Maschine hat die vorgeschriebene Drehrichtung. 
- Alle Befestigungsschrauben und Verbindungselemente sowie die 

elektrischen Anschliisse sind nach den Angaben in der Betriebsan- 

leitung bzw. im Klemmenkastendeckel angezogen. 
- Die Erdungs- und Potentialausgleichsverbindungen sind ord- 

nungsgemaB hergestellt. 
- Die eventuell vorhandenen Zusatzeinrichtungen (Temperaturuber- 

wachung in Wicklung, Stillstandsheizung usw.) sind ordnungsge- 
maB angeschlossen und funktionsfahig. 

- Me BeribrungsschutzmaBnahmen fur bewegte oder spannungs- 

fiihrende Teile sind getroffen. 
- Evtl. vorhandene Fremdli.ifter sind betriebsbereit und entsprechend 

der vorgeschriebenen ,Drehrichtung angeschlossen und. beein- 

trachtigen im Betrieb nicht die Laufruhe der Maschine. 

Die Ansaugtiffnungen mussen so angeordnet 
VORSICHT sein, daB Fremdkorper nicht angesaugt und 

durch den Druckstutzen herausgeschleudert 
werden konnen (Gefahrfik Augeriund Haut, Vergiftungsgefahr). 

A Beim Msaugen aus der Atmosphere muB der 
VORSICHT Ansaugstuizen durch SchutzmaBnahmen (Gitter 

oder ahnlichem) abgedeckt werden, urn das Bn- 
saugen von Fremdkorpem inklusive Korper- und Kleidungsteilen zu 

verhindem. 

Diese Auflistung kann nicht umfassend sein. Zusatzliche Prilfungen 
sind ggf. gemaB den weiteren zugeordneten Anleitungen notig, oder 
entsprechend den besonderen anlagenspezifischen Verhallnissen 
erforderlich. 
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DEUTSCH 

HINWEIS: Urn die Sicherheit der Maschine auch auf Dauer sicherzu- 
stellen, werden zur Inbetriebnahme und nach langeren Interval len, 

erstmalig nach ca. 500 Betriebsstunden, folgende MaBnahmen emp- 
fohlen: 
- Kontrollieren, ob alle Schraubverbindungen mit den in der Betriebs- 

anleitung angegebenen Anziehdrehmomenten angezogen sind. 
- Feststellen, dab Leitungen und Isolierteile - soweit zubanglich - in 

ordnungsgernaBem Zustand sind und keine Verfarbungen aufwei- 
sen. 

- Mechanischen Lauf auf Gerausche oder Schwingungen an den 
Lagern, Lagerschilden, Deckeln, Gehauseteilen kontrolliereri. 

- Bei unruhigem Lauf bzw. anomalen Gerauschen Maschine abschal- 
ten und umgehend Reparatur einleiten. 
Bei einwandfreiem Lauf Werte fiir Spannung, Strom und Leistung 
kontrollieren. 

- Soweit moglich, Temperaturen der Lager, VVicklungen usw. bis zum 
Erreichen des Beharrungspunktes Liberwachen. 

BETRIEB 
Sicherheitshinweise 

WARNUNG 
Abdeckungen, die das Beriihren von aktiven oder A 
rotierenden Teilen verhindem, oder die zur richli- 
gen Luftfiihrung und darnit zur vArkuilgsvollen 

Kiihlung erforderlich sind, diirfen wahrend des Betriebes nicht geOff- 
neisein. 

WARNUNG 

Bei Schalldruckpegeln, die 85 dB(A) Oberschrei- 
ten, sind Iangfristig Schadigungen der Gesund- 
heit moglich, denen ggf. durch geeignete MaB- 

nehmen zu begegnen ist. 

Nach langeren Betriebspausen sind die im Kapitel "Betrieb 
und Instandhaltung" unter "Inbetriebnahme" empfohlenen 
MaBnahmen, je nach Dauer der Stillstandszeit, in angemessenem 
Umfang durchzufuhren. 

INSTANDHALTUNG 

HINWEIS: Sorgfaltige und regelmaBige Inspektionen, Revisionen 
und Wartung sind erforderlich, urn eventuelle Storungen friihzeitig zu 

erkennen und zu beseitigen, bevor diese sich zu umfangreichen 
Schaden entwickeln konnen. 

ALLGEMEINE SICHERHEITSMABNAHMEN 

GEFAHR 
Vor Beginn jeder Arbeit an der Maschine oder 
dem Geritt, besonders aber vor dem Offnen 
von Abdeckungen von unter Spannung ste- 

henden oder sich bewegenden Teilen, ist die Maschine, das Gerat 
oder die Anlage vorschriftsmiag freizuschalten. Neben den 

Hauptstromkreisen ist dabei auch auf eventuell vorhandene Zu- 
satz- oder Hiffsstromkreise, insbesondere Stillstandsheizungen, 
zu achten. Stillstand der Maschine abwarten (schwungmassenbe- 
dingter Nachlauf). Siehe auch Gefahrenhinweis Seite 2. 

Die Oblichen Sicherheitsregeln Tauten hierbei z. B. nach 
VDE 0105: 

Freischalten 
Gegen 1Medereinschatten sichem 
Spannungsfreiheit feststellen 
Benachbarte unter Spannung stehende Teile abdecken 
oder abschranken. 

Diese zuvor genannten MaBnahmen durfen erst 
GEFAHR dann zuruckgenommen werden, wenn die Ma- 

schine vollstan- dig montiert und die Instandhal- 
tung abgeschlossen ist. 

Die Betriebssichetheit der Maschine kann nur 
VORSICHT aufrecht erhatten werden, wenn bei jeder In- 

standsetzung nur orginale , oder zugelassene 
Ersalzteile verwendet werden und die Reparaturanleihing konse- 
quent beachtet wird. 

INSTANDSETZUNG 

Reparaturen an EEx e-Motoren mussen in Sie- 

QI WARNUNG mens-Werkstkitten durchgefuhrt, oder von einem 
amtlich anerkannten Sachverstandigen abge- 
nommen werden. 

ZERLEGEN (Demontage) 

Schnittbilder und Darstellungen in den Betriebs- und sonstigen Anlei- 
tungen enthalten Informationen Ober den technischen Aufbau nor- 
maler Maschinen und Baugruppen. Sonderausfuhrungen und Bau- 
varianten konnen jedoch in technischen Details abweichen! Deshalb 
wird bei eventuellen Unklarheiten dringend empfohlen, unter Angabe 
von Maschinen-Typ und Fertigungs-Nummer riickzufragen, oder die 
Wartungsarbeiten von einem der SIEMENS-Servicezentren durchfiih- 
ren zu lessen. 

AVORSICHT 
Nach dem Entfemen von Befestigungsschrau- 
ben werden einzelne Teile nur nosh in Zentrie- 
rungen gehalten; es ist daher selbst bei sachge- 

maBer Demontage ein plotzliches LOsen einzelner schwerer Teile 
nicht auszusehlieBen. Durch Herabfallen dieser Teile k6nnen Verlet- 
zungen und Schaden verursacht werden. Me Teile, an denerigear- 
beitet wird, sind durch geeignete MaBnahmen zu sichem. 

ZUSAMMENBAUEN (Montage) 

Falls bei hoheren Anforderungen an die IP-Schutzart Fugendich- 
tungsmittel eingesetzt werden, mussen diese Teilfugen beim Zusam- 
menbauen ebenfalls wieder mittels geeigneter, nicht aushartender 
Dichtungsmasse abgedichtet werden (Sortenangabe siehe in den 
jeweils zugehorigen Betriebs- und Reparaturanleitungen). 
Falls zur Gewahrleistung der IP-Schutzart Dichtungen oder Dich- 
tungselemente eingebaut sind, mussen diese Liberpri.ift und bei 
eventuell nicht mehr ausreichender Wirksamkeit erneuert werden. 

FOr Schraubenverbindungen von elektrischen A VORSICHT Anschlussen sind im Klemmenkasten Anzieh- 
drehmomente vorgeschrieben. Werden diese 

nicht eingehalten, konnen durch Losen einzelner Leitungen Gefahren 

hervorgerufen werden. 
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ENGLISH 

Page Qualified personnel are persons who, due to thektraining, experience 
and instruction and their knowledge of pertinent standards, specifica- 

5 tions, accident prevention regulations and operating conditions, have 
been authorized by the party responsible for the safety of the system to 

5 carry out the activities necessary in each case and are capable of 

5 recognizing and avoiding possible inherent dangers in doing so. 

6 Among other skills, a knowledge of first aid is required. 

6 GENERAL NOTE 
6 In the interest of clarity and in view of the possible wealth of informa- 
6 tion, these operating and repair manuals do not detail every bit of 
7 information and, in particular, cannot discuss every possible operatic,- 

nal or servicing-related situation. 
7 

If you wish additional information, er if specific problems arise which 
7 are not dealt with in sufficient detail in the operating and repair 

manuals supplied, you can request the information required through 
8 your local Siemens office. 
8 

TERMINOLOGY 
In accordance with all supplied operating and repair manuals and 
the warnings on the machines and devices themselves. 

Operation 
encompasses the installation, commissioning (preparation for, use) 

and controls by operator (actuation, switching on and off, etc.). 

The contents of these operating and repair manuals are neither part of, 
nor are they intended to after a former or existing agreement, commit- 
ment or legal relationship. All obligations on Siemens' part arise from 
the pertinent purchase agreement, which also contains the complete 
and sole valid warranty terms. These contractual warranty terms are 
neither extended nor restricted by the statements, made in .these 
operating and repair manuals. 

Servicing GENERAL INFORMATION, DESCRIP- 
encompasses the testing and preventive maintenance (inspections 
and overhauls), maintenance, corrective maintenance (troubles- , 

hooting with repair). 

A. ...WARNING NOTICES 

A DANGER 

A WARNING 

A CAUTION 

means that death, grievous injury or extensive 
damage to property will occur if the appro- 
priate precautions are not taken. 

means that death, grievous injury or extensive 
damage to property may occur if the appro- 
priate precautions are not taken. _ 

means that minor injury or damage to property 
may occur if the appropriate precautions are 
not taken. 

NOTE means that particular attention is drawn to the interaction of ' 

technical processes because they may not be obvious even to quali- 
fied personnel. 
Even though not specifically mentioned, compliance with transport, 
assembly, operating and maintenance notes and technical data (in 

the operating manuals, the product documents or'on the machine 
itself) is, however, equally crucial in order to avoid disr-uptions which 
might in turn directlyor indirectly cause grievous, injury or serious 
damage to property. 

EWN 610.43083/21 

TION 
Basic Information about Safety 

Due to their function-related electrical and me- . A DANGER chanical properties, the machines can cause ex- 

tremely serious damage to health and property if 
they are not used, operated and serviced as intended or if they are tam- 
pered with. It is therefore assumed that planning and execution of all 
mechanical and electrical facilities and transport, operation and 
servicing, will be executed and supervised by responsible, qualified 
personnel. 

A WARNING 
When electric machines or devices are running 
some of their components are conducting dan- 
gerous electricity and/or are subjected to me- 

chanical stress. The persons working on the machine and/or the device 
must be appropriately qualified. They must be thoroughly acquainted 
with the contents of these and all other operating and repair manuals 
provided. Correct, safe use of this machine and the device requires 
proper transport, proper storage, operation as intended and careful 
servicing. NI notes and information on the machines or devices must 
be observed. 

APPLICATIONS, DESIGN, OPERATING MODE 
NOTE The electribal machines for which these operating manuals are 
intended are component parts of electrical power installations, units 
and equipment chiefly for industrial applications and have been 
constructed in accordance with the information specified on their 
rating and other plates, in certificates, order documents and catalogs, 
e.g. VDE 0530, IEC 34-1. Accordingly; the operating manuals contain 
basically only information pertaining to safety which must be observed 
when used as intended in' industrial applications. The pertinent appli- 
cable national, local and system-specific specifications and require- 
ments must also be taken into account. 
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The machines are also employed in non-industrial applications,.. 
however, i.e. in commercial or private sectors (e.g. the trades, 
farming, home and garden, etc). If the safety precautions according 
to rating plate data and certificates are not adequate for these or 

special industrial applications due to special safety regulations or 

requirements, the operator of this machine or the manufacturer of the 
system, unit.or device in which the machine is installed must make 
certain that these special safety regulations and requirements are 

complied with (e.g. by ordering special models of the machines, 
installing additional protective equipment, appropriate installation, 
etc.). 

TRANSPORT, STORAGE 
NOTE: Certain machines must be picked up only at the main lifting 
fittings provided for this purpose, at lifting 'lugs for example. Use 

hoisting tackle appropriate in terms of machine weight. Use suitable 
cable guides or spreading devices if the machine in the delivery state 
has any attachments, etc. fitted (see Operating Manual). 

OPERATION AND MAINTENANCE 
General Safety Notes 

/ 
To be safe, operation and servicing of the 

WARNING machine or device must be performed properly 
by qualified personnel who observe the 

warnings in these and other operating and repair manuals supplied 
and the notes on the machines and devices. 
In particular, the general standards for installation and safety (DIN and 

'VDE for example), are to be followed for work on power installations, 
as are the standards for the proper use of lifting tackle and equipment 
and the use of personal protective equipment such as safety goggles, 
etc. 

Do not reach into the machine through air intake 
DANGER or discharge ports: The rotor is very dangerous. 

Keep in mind that, due to its rotating mass, the 
machine may continue to turn several minutes after being shut off. If 

the gas in the system has not expanded, the machine can start to 
rotate due to leakage through shut-off units. 

The rotor can cause injury even when the machine is switched off if the 
rotor is rotated manually. 

INSTALLATION 

Under unfavourable operating conditions, parts 
CAUTION of the housing may reach temperatures of over 

80 °C, possibly necessitating the use of a touch 
guard - depending on the installation conditions. Note, too,' that 
material being handled can be ejected at these temperatures through 
discharge ports and pressure control valves. Site these openings so 

that they are 'not directed towards personnel and flammable or 

explosive materials. Temperature-sensitive parts such as cables or 

electronic components are not to be placed next to or attached to 
parts of the housing or incoming or outgoing piping: . 

The machines can be installed in a dusty or damp location. The 

insulation is tropic-proof. Normally, no speCialprotective measures 
are required to protect the machines against the weather when they 
are properly stored or installed out of doors. When instlling machines 
with the shaft in the vertical position, EEx-e motors require a cover to 
prevent foreign bodies from falling into the motor fan cowl (see 
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EN 50 014/VDE 0170/0171, Part 1, Section III, 16.1). This cover must 
not hinder the cooling of the motor by its fan. 
The vacuum pumps and compressors are only suitable for conveying 
dustfree air and other noncombustible, noncorrosive and nonex- 
plosive gases, vapours or liquids. 
Solids and contaminants must be removed before the intake port 
(intake filter). 
The use of machines with EEx-e drive motors is permitted in rooms in 

which explosive gases are occasionally present. However, the con- 
veyance of explosive gases and liquids is not permitted. The tempera- 
ture class specified on the rating plate must be complied with. 
Where machines with cooling by ambient air are involved, there must 
be unrestricted passage of the cooling air to and from the machines. 
The re-intake of heated exhausted air is not permitted. . 

AWARNING Ensure that water cannot enter the motor. 

Attention is drawn to the general requirements for protection against 
contact with moving parts such as pulleys. 

CONNECTIONS 
Comply with data in the manuals supplied. Connection cables must 
be selected according to the type of use and to the voltages and 
current levels at hand. Connect machine in accordance with the 
circuit diagram in the terminal box or - if the machine has no terminal 
box - in accordance with the separate circuit diagram. 
Tighten the connection terminals of the machines to the torques 
stated in the terminal box. 

A CAUTION 
To avoid danger, the feeder cables in the terminal 
box must be professionally connected. In particu- 
lar, this means that: 

-the inside of the terminal box is clean and contains no cable remains 
- protective conductor or protective earthing is connected 
- all terminal lugs are tight 
- the minimum clearances in air are adhered to (beware of protruding 

wire ends) 
- unused penetrations are sealed and the cover elements are screwed 

in tight 
- all sealing surfaces of the terminal box are in a proper state to 

maintain the type of protection. If tightness of the joints is achieved 
only with metal sealing surfaces, these have to be cleaned and then 
lightly lubricated. 

- Before the initial start-up, connect liquid pumps and liquid ring 
pumps to the pipes provided so that no fluid can reach energized 
components. 

- The material and dimensioning of all pipes, containers and fittings 
must be matched to the pressure and temperature conditions 
involved and must be suitable for the type of material to be,con- 
veyed. 

There is a danger of bursts if the machine is sub- 
CAUTION jected to impermissibly high pressure from the 

plant. Where applicable, suitable pressure-relief 
devices must be used to prevent this. 

Where pumps or compressors are involved 
CAUTION which conduct hot or dangerous gases, vapours 

or liquids, or are operated with dangerous 
working liquids, or have to be emptied at temperatures over 60°C, all 

drain connections must be equipped with shut -off fittings and the 
material conveyed and/or the working liquids must be taken away in 

dosed systems. 
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"Dangerous" materials are, for example, materials which 
are hazardous to the health or the environment. Local statutory regu- 
lations are to be observed for their appropriate disposal. 

COMMISSIONING 

If the machine is started up without being con - 

/ CAUTION rtected or fastened, for example, for test purpo- 

ses the initial torque of the motor may cause it to 
move suddenly and topple over. 

NOTE For safe operation of the machine the following conditions as a 

minimum must be observed: 
- The machine is assembled and operated in-accordance with the 

data on the plate and, where applicable, with the documentation 
supplied (voltage, current, frequency, connection, model, type of 
protection, cooling method). 

- When frequency converters are used, operating speeds are not to 
exceed those permitted according to plate data. 

- The machine is properly assembled, aligned and connected to 
piping or hoses, as appropriate. 

- The elevation of the installation location is taken into account when 
adjusting the pressure control valves. 

- The drive elements are adjusted correctly for their type, e.g. belt 
tension if belt-driven, alignment of couplings. 
The cooling air circuit is not impaired; the cooling effect must also 
not be impaired by dirt on the cooling surfaces. 

- The rotor can be rotated without it touching. 
- The direction of rotation of the machine is as specified. 
- All fastening screws /bolts, fasteners and electrical connections are 

tightened as specified in the operating manual or in the terminal box 
cover. 
The earthing and equipotential bonding connections have been 
made properly. 

- Any supplementary equipment present (thermostat in coil, anti- 
condensation heater, etc.) are properly connected and operative. 

- All measures have been taken to protect against contact with 
moving or energized parts. 
Any separate fans are ready for operation and are connected for the 
specified direction of rotation and do not impair the running 
smoothness of the machine during operation. 

A CAUTION The intake ports must be sited so that no foreign 
elements can be sucked in and ejected through 

the discharge port (hazard for eyes and skin, danger of poisoning). 

When air is sucked in from the atmosphere, the A CAUTION intake ports must be covered with protective 
devices (gratings or the like) in order to prevent 

foreign elements including parts of the body and clothing from being 
sucked in. 

It is not possible for this listing to be exhaustive. Additional tests in 
accordance with other manuals or system-specific conditions may be 
required. 

NOTE: To ensure that the machine is also permanently safe, the 
following precautions are recommended for commissioning and then 
at protracted intervals, initially after about 500 operating hours: , 

- Check whether all screw/bolt connections are tightened to the 
torques given in the operating manual. 

- 'Make certain that cables and insulation parts - where accessible - are 
in good condition and are not discoloured. 

- During operation, check for noises or vibrations at the bearings, end 
shields, covers and housing components. 
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- Switch off the machine if it is not running smoothly or is making 
abnormal noises; initiate immediate repair. 

- If the machine is running satisfactorily, check the values for voltage, 
current and performance. 

- As far as possible, monitor the temperatures of the bearings, etc., 
until the steady-state point is reached. 

OPERATION ' 

Safety Notes 

A WARNING Covers 
which prevent 

contact 
with active 

or 
, rotating parts or are required to direct the flow of 

air for effective cooling are not to be open during operation. 

Sound pressure levels over 85 dB (A) may cause A WARNING prolonged damage to health. Where applicable, 
suitable corrective action must be initiated. 

After protracted machine shutdowns the measures recommended 
under "Commissioning" in the section "Operation and Servicing" 
are to be performed as appropriate, depending on the length of the 
standstill period. 

SERVICING 

NOTE: Careful and regular inspections, overhauls 'and maintenance 
are required to detect any malfunctions at an early stage and to 
eliminate them before extensive damage results. 

GENERAL SAFETY PRECAUTIONS 

Before any work is performed on 'the 
ADANGER machine or equipment, especially covers 

over energized or moving parts are removed, 
the machine, item of equipment or system is to be properly dis- 
connected from the supply. Apart from the main electrical circuits, 
particular attention is to be paid to any supplementary or auxiliary 
electrical circuits, especially anti-condensation heaters. Wait until 
the machine is at a standstill (coasting due to flywheel). See note 
on danger, page 5, 6. - 

The standard safety rules, according to VDE 0105 for example, 
are: 
- disconnect from supply 

secure against re-actuation 
confirm de-energization 
cover or provide barriers for adjacent live components. 

The above measures are not to be reversed until 
ADANGER' the machine has been completely assembled 

and the servicing concluded. , 

The operational reliability of the machine can 
CAUTION only be maintained if original parts or authorized 

replacement parts are used during every correc- 
tive maintenance and the repair manual is consistently adhered to. 
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CORRECTIVE MAINTENANCE 

A WARNING 

DISMANTLING 

Repairs to EEx-e motors must be carried out in 
Siemens shops or acceptance-tested by an offi- 
cially recognized expert. 

Sectional diagrams and representations in operating manuals and 
other manuals contain information regarding the technical design of 
normal machines and assemblies. However, special models and ver- 
sions may deviate in techniCal details. If any uncertainty exists, we 
strongly recommend that you contact us, stating the machine type 
and serial number, or that you have the maintenance work performed 
at a SIEMENS service centre. 

After fastening screws/botts are removed, some A CAUTION parts are just held in centring fits. Even during 
proper dismantling it is still possible that some 

heavy parts may therefore suddenly become loose and drop off, 
possibly causing injuries and, damage. Take suitable measures to 
secure all parts being worked on. 

ASSEMBLY 
Joints that, are sealed due to stringent requirements for type of 
protection must be resealed during assembly with a suitable non- 
hardening sealant (type: consult the proper operating and repair 
manuals). 

If gaskets and sealing elements are installed to ensure the degree of 
,,protection: they must be examined and replaced if they are no longer 
effective. 

Tightening torques are specified in the terminal 
CAUTION box for bolted connections of electrical termi- 

nals. If these are not complied with, some cables 
may become loose and pose a danger. 

FRANcAIS 
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TERMINOLOGIE 
Au sens des instructions de service et de depannage accompagnant 
le produit ainsi ,que des marques d'avertissement figurant sur les 
machines et les appareils manes : 

Exploitation 
concerne la mise en place, la mise en service (preparatifs pour 
('utilisation) et ['utilisation (manoeuvres, mise en marche et a l'arret, 
etc.) 

Maintenance 
concerne le controle (inspections, revisions); I'entretien et le depanna- 
ge (localisation du defaut et reparation). 

... MARQUES D'AVERTISSEMENT 

DANGER signifie 
que la non-application des mesures de 

precaution appropriees conduit & la mort, a des 
lesions corporelles graves ou a un dommage materiel important. 

A ATTENTION signifie que la non-application des mesures 
de precautions appropriees petit conduire a 

la mort, a des.lesions corporelles graves ou a un dommage materiel 
important. 

AVERTISSEMENT signifie que la non-application des me- 
sures de precautions appropriees peut 

conduire a des lesions corporelles legeres ou a un dommage mate- 
riel. 

NOTA attire ['attention sur des interdependances techniques qui ne 

sont pas toujours &ideates, memes aux yeux des personnes corn* 
tentes. 
Afin d'eviter les incidents susceptibles d'occasionner directement ou 
indirectement des lesions corporelles graves ou des dommages 
materiels importants; it importe aussi de respecter les autres instruc- 
tions de transport, de montage, d'exploitation et d'entretien, qui ne 

sont pas mises specialement en relief, de merne que les caracteristi- 
ques techniques (figurant dans les instructions de service, dans la 

documentation des produits et sur la machine meme). 
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Par personnes qualifiees it faut entendre les personnes qui, au vu de 
leur formation, de leur experience et de leur information ainsi que de 
leurs connaissances des normes et reglements applicables, des 
prescriptions de prevention d'accidents et des conditionsd'exploita- 
tion, ont ete habilitees par le responsable de la securite de l'installation 
a executer les taches necessaires, et qui soient en mesure de recon- 
nitre des dangers eventuels et de les 6viter. 
Par ailleurs, elles doivent disposer de connaissances en secourisme. 

REMARQUE GENERALE 
Pour des raisons de &ate, les presentes instructions de service et de 
depannage ne contiennent pas toutes les informations de detail rela- 
tives a tous les types eta toutes les variantes de configuration possi- 
bles du produit ; elles ne peuvent pas non plus aborder toutes les si- 
tuations susceptibles de se presenter tors de !installation, de ('exploi- 
tation ou de la maintenance. 

Si de plus emotes informations sont souhaitees et si des problemes 
particuliers ne sont pas traites suffisamment on detail dans les in- 
structions de service et de depannage accompagnant le produit, 
pribre de s'adresser a fagence Siemens Ia plus proche pour obtenir les 
renseignements correspondents.' 

Nous attirons ('attention sur le fait que le contenu des presentes in- 
structions de service et de depannage ne fait pas partie d'un accord, 
d'une promesse ou d'un rapport juridique anterieurs ou en vigueur ; it 

n'a pas non plus pour objet dy porter amendement. Toutes les obliga- 
tions de SIEMENS decoulent du marche condu, qui stipule aussi les 
clauses de garantie completes et valables &titre exdusif. Les presen- 
tes instructions ne sauront ni etendre ni restreindre les clauses de ga- 
rantie contractuelles. 

GENERALITES, DESCRIPTION 
Informations fondamentales sur la securite 

A DANGER En raison de leurs proprietes fonctionnelles 
electriques et mecaniques, les machines peu- 
vent occesionner des lesions corporelles gra- 

ves et des dommages materiels importants en cas de manquement 
aux consignes de securite ou d'interventions irrtempestives tors de I' u- 

, 

tilisation, de ('exploitation et de Ia maintenance. q est par consequent 
suppose que l'ingenierie et Ia realisation de toutes les installations 
mecaniques et electriques de meme que les travaux de transport, 
d'exploitation at de maintenance sont executes par des personnes 
qualifiees responsables ou sous le contr8le de personnes comp& 
tentes responsables. 

A ATTENTION 
Le fonctionnement de machines at d'appa- 
roils electriques implique necessairement la 
presence de tensions dangereuses sur cer- 

taines de leurs parties ainsi que des pieces on mouvement et/ou sous 
contrainte mecanique. Seules devraienttravailler sur ces machines et 
appareits ou a leur voisinage des personnes ayant la qualification re- 

guise at parfaitement familiarisees avec le contenu des presentes in- 
structions de service at des *lutes elements de Ia documentation du 
produit Le fonctionnement correct at sur de ces machines at apps= 
reils presuppose un transport et un stock age conformes aux regles de 
fart, une exploitation conforme & ['usage at une maintenance rigoureu- 
se. fi importe aussi de se conformer aux instructions at indications 
figurant sur les machines et appareils. 
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DOMAINE D'APPLICATION, CONSTITUTION, MODE 
DE FONCTIONNEMENT 

NOTA: Les machines electriques concernees par les presentes in- 
structions de service font partie d'installations, de groupes et d'appa- 
reils a courant fort destines a des applications a caractereessentielle- 
ment industriel et sont realisees en conformite avec les indications 
figurant sur les plaques signaletiques et autres plaquettes et etiquet- . 

tes, dans les certificats et les documents de commando, ainsi qu'avec 
les specifications des normes (par ex. <A/DE 0530,, <CEI 34 -1.'). Les 
instructions de service ne reprennent donc pour l'essentiel que les 
consignes de securite qu'il importe de respecter Tors de ('utilisation 
conforme a ('usage dans des applications industrielles. II faudra aussi 
se conformer aux specifications des normes nationales et aux dispo- 
sitions des reglements locaux et des reglements specifiques a l'instal- 
lation. 
Les machines peuvent aussi etre utilisees dans les applications non 
indusbielles, c'est-a-dire dans le secteur artisanal et prive (par ex. 
agriculture, maison, cour, etc.). Si dans un tel cas (ou dans des cas 
speciaux d'applications industrielles) elles font ('objet d'exigences et 
de regles de securite plus severes, depassant les dispositions de 
securite rnentionnees sur la plaque signaletique et dans les certifi- 
cats, it incombe a l'exploitant ou au ccinstructeur de l'installation, du 
groupe ou de l'appareil Cie prendre les mesures pour satisfaire a ces 

exigences et *les de securite (par ex. on passant commande de 
machines en. version speciale, en mettant on place des equipements 
de protection supplementaires, en realisant ('installation on conse- 
quence, etc.). 

TRANSPORT/MANUTENTION, STOCKAGE 

NOTA : La machine ne doit etre suspendue que par les organes de 
levage prevus a cet effet, par ex. oeillets de levage. Utiliser des 
organes de levage adapts au poids de la machine. Si des elements 
sont rapportes sur la machine a la livraison, utiliser des guide- 
elingues et des dispositifs d'ecartement des cables appropries (voir 

instructions de service). 
_ 

EXPLOITATION ET MAINTENANCE 
Consignes generales de securite 

A 
- 

DANGER L'exploitation at la maintenance sores de Ia ma- 
chine ou de l'appareil supposent que ces tra- 
vaux soient executes par des personnes quali- 

flees, en conformite avec les marques d'avertissement figurant aux 
presentes instructions de service et dans les autres elements de la do- 
cumentation du produit ainsi qu'avec les marques d'avertissement fi- 
gurant sur la machine of les appareits. 
II taut respecter en particulier les regles generates d'etablissement et 
de securite pour les travaux sur les installations & courant fort (par ex. 

DIN, VDE) ainsi que les prescriptions relatives a l'emploi adequat des 
equipements de levage at des outils at au port des equipements de 
protection individuelle (lunettes de securite, etc.). 

Ne pas mettre les mains dans les tubulures A ATTENTION cfaspiration ou de refoulement (risque de 

blessure par la roue on rotation). Veiller au 

fait que par suite de son inertie, Ia machine continue de toumer quel- 
ques minutes apres la mise hors tension. Si la tuyauterie de gaz reste 

sous pression, les fuites au niveau de Ia robinetterie cfarret peuvent 
provoquer la mise en rotation de la roue. 
Lorsque la machine est coupee, ii y a egalernent risque de blessure 

par la roue si on lui imprime & la main un mouvement de rotation. 
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MISE EN PLACE 

Dans des conditions de service Mayo- 

A1 AVE RTISSEM ENT- rabies, il.peut arriver que certaines par- 
ties de l'enveloppe et de la tuyauterie 

'soient portees a des temperatures superieures a 80°C ; it importe par 
consequent de prendre les mesures pour empecher et eviter le 

contact direct avec ces parties. II ne faut pas non plus que des 
elements sensibles a la temperature, tels que cables normaux ou 
composants electroniques, entrent en contact avec ces parties, cel- 

les-ci ne devant pas non plus leur servir de fixation. Tenir egalement 
compte du fait que le fluide transporte peut presenter la merne tem- 
perature et qu'il peut s'echapper au droit des tubulures de refoulement 
et des soupapes de sOrete. Ces orifices d'echappement devront etre 

disposes et orientes de maniere a ce que le fluide rejete ne puisse pas 

toucher de personnes ou des produits explosibles. 
Les machines peuvent etre installees en atmosphere poussiereuse et 
humide. L'isolation est tropicalisee. Normalennent, l'entreposage se- 

Ion les regles de ('art ou ('installation a l'exterieur n'exigent pas de me- 
sures de protection particulieres. ' 

Pour les moteurs en mode de protection EEx e installes en position 
verticale, avec bout d'arbre dirige vers le haut, it faut prevoir un recouv- 

rement empechant la penetration de corps strangers dans le capot 
du ventilateur (voir DIN EN 50014NDE 0170/0171, partie 1 ,chapitre III, 
alinea 16.1). Ce recouvrement ne doit pas constituer une entrave au 

refroidissement du moteur par ventilation forcee. 
Les pompes a vide et compresseurs ne conviennent qu'au transport 
d'air non charge de poussiere et au transport d'autres gaz, vapeurs et 
liquides ininflammables, non agressifs et non explosifs. 
La penetration de corps strangers et d'impuretes doit etre empechee 
au niveau de ('entree dans la machine (filtre a ('aspiration). 
Les machines entrainees par moteurs en mode de protection EEx e 

peuvent etre installees dans des locaux, dans lesquels' peuvent se 

presenter occasionnellement des gaz explosifs, mais elles ne doivent 
pas etre utilisees pour vehiculer des gaz ou liquides explosifs. 
Respecter la classe de temperature figurant sur la plaque signaleti- 
que. Sur les machines a refroidissement par l'air ambiant, lair de' re,- 

froidissement dolt pouvoir. circuler sans entrave, a l'arrivee et, au 

depart. Lair chaud ne doit pas etre reaspire.. 

ATTENTION II importe de prendre les mesures qui s'impo- 
sent pour empecher toute penetration d'eau 
dans le moteur. 

Mettre en place les protections necessaires pour eviter le contact avec 
les pieces en mouvement (accouplements, poulies, etc.). 

BRANCHEMENT 

Tenir compte de toutes les indications et instructions figurant dans les 

elements de la documentation du produit. Les cables de branche- 
ment doivent etre adapter au mode d'utilisation, aux tensions et aux 
courants en presence. Brancher les machines en se conformant au 

schema appose dans la boite a bornes ou livre avec la machine pour 
le cas ou celle-ci n'aurait pas de boile a bornes. 
Pour les bornes de connexion de Ia machine, respecter les couples de 
serrage indiques dans la boite a bornes. 

Pour eviter un danger, le branchement 
AAVE RTISSEMENT des cables dans Ia bofte bomes dolt 

etre effectue de fawn adequate ; ceci 
impose notamment: 

- que l'interieur de la boite a bornes soit propre et ne contienne pas de 
restes de cables ou conducteurs, 
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- que le conducteur de protection soit raccorde et/ou que Ia mise a la 

terre de protection soit realisee correctement, 
- que toutes les vis des bornes soient bien serrees 
- que les distances minimales dans fair soient respectees (veiller aux 

bouts de fil qui depassent des bornes), 
- que les entrees de cables non utilisees soient fermees et que les 

elements d'obturation soient bien visses a fond, - 

- que toutes les surfaces d'etancheite de Ia bolte a bornes soient dans 
un kat correct garantissant le respect du degre de protection. Si re- 
tancheite des plans de joint est assuree par un contact de surfaces 
metalliques, ces dernieres doivent etre nettoyees 5 etre regraissees 
legerement. 

- Avant la premiere mise en marche, les pompes a liquide eta anneau 
liquide doivent etre branchees aux tuyauteries prevues pour eviter 
l'entrée en contact du liquide avec des parties actives. 

- La matiere et le dimensionnement de tous les reservoirs, tuyaute- 
ries, organes de robinetterie doivent etre adaptes aux conditions de 
pression et de temperature et a la nature du fluide vehicule. 

Si la machine n'est pas a l'abri d'une mise 
AVERTISSEMENT sous pression exageree, le risque d'ecla- 

tement represente une source de dan- 
ger. Le cas echeant, eviter ce risque en prevoyant des dispositifs de 
decharge de pression appropries. 

AVERTISSEMENT 
Sur les pompes et compresseurs qui ye- 
hiculent des gaz, vapeurs ou liquides 
chauds ou dangereux ou qui mettent en 

oeuvre des liquides de fonciionnement dangereux ou qui doivent etre 
vidanges a des temperatures superieures a 60 °C, tous les raccords 
de vidange doivent etre equipes de robinets d'arret, et le fluide 
transporte ou le liquide de fonctionnement dolt etre evacue dans un 
systeme terms. 
Le terme dangereux s'applique aux produits nuisibles pour la sante 
ou pour renvironnement 
Respecter les reglements locaux pour ('elimination et le stockage de 
ces produits dangereux. 

MISE EN SERVICE 

Si, par exemple a titre d'essai, Ia machi- 
AVE RTISSEMENT ne est'mise en senrice sans etre raccor- 

dee aux tuyauteries ou sans etre fixee, le 

couple de demarrage du moteur peut provoquer un deplacement 
brusque de la machine, voire son renversement 

NOTA: Pour une exploitation sure de la machine, it est necessaire que 
les conditions suivantes soient respectees : 

- le montage realise et les conditions de service sont conformes aux 
indications figurant sur la plaque signaletique et dans Ia documen- 
tation du produit (tension, courant, frequence, couplage, forme de 
construction, degre de protection, mode de refroidissement), 

- en cas d'alimentation par convertisseur statique de frequence, la 

vitesse ne peut pas atteindre et depasser des valeurs superieures 
la vitesse maximale indiquee sur Ia plaque signaletique, 

- la machine est montee et alignee correctement, et raccordee aux 
tuyauteries 

- le reglage des soupapes de surete et de decharge de pression a ete 

effectue en tenant compte de ('altitude d'installation, 
- les conditions de reglage des organes de transmission, suivant leur 

type, sont correctes (par ex. tension de la (des) courroie(s) dans le, 

cas d'une transmission par courroie(s), alignement des accouple- 

ments), 
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FRANCAIS 

Ia circulation de lair de refroidissement n'est pas entravee et l'efficaci- 
te du refroidissement n'est pas reduite par l'encrassement des surfa- 
ces d'evacuation de Ia chaleur, 

- le rotor peut etre tourne sans qu'il frotte, 
- la machine tourne dans le sens de rotation prescrit, 

toutes les vis de fixation et elements de liaison ainsi que toutes les 

bornes electriques sont series conformement aux indications figu- 
rant aux instructions de service ou dans le couvercle de la bate a 

bornes, 
les liaisons a Ia terre et les liaisons d'equipotentialite sont etablies 
correctement, 
les eventuels equipements additionnels (surveillance de Ia tempe- 
rature des enroulements, chauffage a l'arret, etc.) sont branches cor- 
rectement et sont operationnels, 

- -toutes les mesures de protection contre les contacts directs avec les 

parties actives (sous tension) et les parties en mouvement ont Me 

prises, 

- les eventuels motoventilateurs separes sont prets au fonctionne- 
ment et sont branches pour tourner dani le sens de rotation prescrit, 
et leur fonctionnement n'entrave pas le fonctionnement correct de la 

machine. 

Les orifices d'aspiration et de refoule- 
AAVERTISSEME NT ment doivent etre disposes de maniere 

a empacher respiration et la .projection 

de corps strangers (danger pour les yeux et la peau, risque d'intoxica- 
tion). 

Lors de respiration de ('air ambient, l'orifi- 
AAVERTISSEM ENT ce d'aspiration doit etre pourvu d'un ele- 

ment de protection (grille ou autre) afin 
d'empecher Ia penetration de corps strangers, de parties du corps 
humain et de pieces de vetement. 

Cette liste n'a pas la pretention d'être exhaustive. Les autres elements 
de la documentation du produit at les conditions particulieres dinstal- 
lation peuvent exiger de proceder a des contredes supplementaires. 

NOTA: Af in de garantir des conditions durables de 'securite de la ma- 
chine, it est recommande de prendre les diSpositions suivantes lors 

-de la miss en service et a intervalles reguliers, pour Ia premiere fois 
awes environ 500 heures de fonctionnement : 

- Verifier que tous les assemblages visses et boulonnes sont series 
avec le couple requis, 

- S'assurer que les cables et pieces isolantes, dans la, mesure ou ils 

sont accessibles, sont en bon kat et ne predentent pas de colora- 
tion, 

- S'assurer du bon fonctionnement mecanique en faisant attention 
aux bruits et aux vibrations au niveau des paliers, des flasques- 
paliers, des couvercles et des elements de la carcasse. 

- En presence de vibrations ou de bruits anormaux, couper la ma- 

chine et proceder immediatement aux reparations qui s'imposent. 
- Si la machine fonctionne correctement, controler les valeurs de 

tension, courant et puissance. 

Dans la mesure du possible, 'controler la temperature des paliers, 
enroulei-nents, etc. jusqu'a ce qu'elle ait atteintsa valeur en regime 
etabli. 
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Exploitation 
Consignes de securite 

Les recouvrements qui assurent la protection A ATTENTION contre le contact direct avec des parties acti- 
ves ou en mouvement ou qui sont necessai- 

res au guidage de ('air et ainsi a un refroidissement efficace ne doivent 
pas etre enleves durant le fonctionnement de la machine. 

Les niveaux de pression acoustique superi- A ATTENTION eurs 85 dB (A) sont susceptiblesd'occasion- 
ner a la longue des atteintes a la sante quit 

convient d'empecher en prenant les mesures de protection appro- 
priees. 

Apres un arr.& prolonge, it convient d'effectuer les operations speci- 
flees dans le chapitre «Exploitation et maintenance» sous «Mise en 

service», l'ampleur des operations a effectuer dependant de la duree 
de l'arret. 

Maintenance 

NOTA-. La detection et ('elimination d'eventuels incidents a un stade 
precoce, avant qu'ils evoluent vers des dommages importants, impli- 
quent une execution soigneuse et reguliere des inspections, des 
revisions et de l'entretien. 

DISPOSITIONS. GENERALES - CONCERNANT LA , 

SECURITE 

Avant toute intervention sur Ia machine ou A DANGER sur l'appareil, notamment avant d'ouvrir ou 

d'enlever les recouvrements des parties ac- 

tives, it est obligatoire de mettre la machine, I'appareil ou l'installa- 
tion a l'etat hors tension conformement aux reglements de securi- 

te. En plus des circuits principaux, ne pas oublier les eventuels 
circuits auxiliaires at additionnels; notamment le chauffage a l'ar- 

rat. Attendre que la machine se soil arratee (duree de ralentisse- 
ment fonction de I inertie). Voir aussi l'avis de danger sous «Consig- 
nes generates de Securiteb a la page 9,10. - 

las normes, 'par example VDE 0105, donnent les «5 regles de Ia 

securite electrique., it savoir : 

mettre hors tension 
condemner les appareils de couptire (pour empecher le 

therm lenchement) 
verifier l'absence de tension 
mettre a la terre et court-circuiter 
recouvrir les parties actives voisines ou en barrer recces. 

Las mesures de securite enumerees 
DANGER precedemment ne doivent etre supprimees 

qu'a tissue de !intervention de maintenance et 
lorsque tous les elements de la machine sont remontes. 

La mire* d'exploitation de la machine ne 

AVERTISSEMENT peut etre garantie que si le depannage 
s'effectue avec des pieces de rechange 

d'origine ou agreees par le constructeur de la machine at si les dispo- 
sitions des instructions de reparation sont respectees scrupuleuse- 
ment 
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FRAKAIS: 

DEPANNAGE 

Les interventions de reparation sur les mo- 
ATTENTION teurs en mode de protection EEx e doivent 

etre exeCutees dans des ateliers Siemens ou 
faire l'objet d'une reception par un expert officiellrnent agree. 

Demontage 
Les vues en coupe et/ou les representations explosees figurant dans 
les instructions de service et les autres elements de Ia documentation 
du produit contiennent des informations utiles pour les personnes 
competentes, concernant la constitution technique des machines 
normales et de leurs sous-ensembles. 
Les executions speciales et variantes de configuration peuvent ce- 
pendant s'ecarter de la constitution standard sur certains details. Au 
cas ou certains points ne seraient pas suffisamment clairs, it est in- 

stamment recommande de consulter un centre de S.A.V. SIEMENS 
en precisant le type de machine et le riumero de fabrication, ou de lui 
confier le soin d'executer les travaux d'entretien. 

Apres retrait des vis de fixation, certai- A AVE RTISS E M ENT nes pieces ne sont plus retenues que 
par leur centrage ; meme si les opera- 

. 

lions de demontage sont executees correctement, it n'est pas exdu 
que certains pieces lourdes puissent se detacher inopinement. En 
chutant, ces pieces peuvent causer des blessures et des degats. II 

importe par consequent d'assujettir par les moyens appropries toutes 
les pieces sur lesquelles on travaille. 

ASSEMBLAGE.(remontage) 
Si les contraintes !lees au degre de protection IP accru exigent ('utilisa- 
tion d'un produit d'etancheite, les plans de joint devront etre enduits au 

remontage d'un mastic d'etancheite approprie non durcissant (la sorte 
a employer est precisee dans les instructions de service et de depan- 
nage correspondantes). 
Si le degre de protection IP requis est obtenu par I 'emploi de joints ou 
d'elements d'etancheite, it faudra les verifier lors du remontage et les 

remplacer par des neufs elements si leur efficacite nest plus suffi- 
sante. 

Les couples de serrage des assembla- A AVERTISSEMENT ges visses et boulonnes pour les con- 
nexions electriqUes sont specifies aux 

instruction de service et de depannage ou dans le couverde de la 
boae a bomes. Si ces couples specifies ne sont pas respectes, les 
conducteurs peuvent se detacher at constituer un danger. 
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CONCEPTOS 
En el sentido de todas las instrucciones de servicio y de reparaci6n 
suministradas, y de los rotulos de aviso de peligro aplicados a las 
maquinas y a los aparatos. 

Servicio 
Comprende el emplazamiento, la puesta en servicio (puesta a dispo- 
sici6n pars su aprovechamiento) y el manejo (manipulaci6n, cone- 
xi6n y desconexi6n, etc.) 

Conservaci6n 
Comprende la comprobaci6n y atenci6n (inspecciones, revisiones), 
el mantenimiento y la conservaci6n (localizacion de defector y 
reparaci6n). 

A AVISOS DE PELIGRO 

Significa que ocurriran casos de muerte, dem 
PELIGRO personales graves o materiales considerablessi 

no se adoptan las correspondientes medidas 
preventivas. 

Significa que pueden ocurrir casos de 
PRECAUCION muerte, danos personales graves o mate- 

dale's considerables si no se addptan las 
correspondientes medidas preventivas. 

Significa que pueden ocurrir clefts corporales 
1 ATENCION !eves o materiales si no se adoptan las medidas 

preventivas correspondientes. 

INDICACION: Significa que se llama especialmente la atenci6n sobre 
procesos tecnicos porque posiblemente no los aprecia con claridad 

,ni siquiera el personal especializado. 
Para evitar perturbaciones es igualmente imprescindible Ia observa- 
clan de otras indicaciones sobre transports, Montaje, servicio y 
mantenimiento, asi como los datos tecnicos (relacionados en las 
instrucciones de servicio, Ia documentaci6n de los productos y en las 

maquinas mismas), que no se hacen resaltar especialmente. Dichas 
perturbaciones pueden dar lugar directa o indirectamente a.graves 
darios personales y materiales. 
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Personal calificado son aquellas personas que por su formaci6n, 
experiencia e instruccion asi como por sus conocimientos sobre las 
normas, determinaciones, prescripciones sobre prevencian de acci- 
dentes y sobre las condiciones del servicio correspondientes, estan 

autorizadas por el responsable de la seguridad de la instalaci6n, a 

ejecutar las actividades necesarias, reconociendo y evitando los 
posibles peligros. 
Entre otros, hay que tener los conocimientos necesarios para press tar 
los primeros auxilios. 

INDICACION GENERAL 
Por rezones de mayor derided y por la varieded de los casos posibles, 
las presentes instrucciones de servicio y de reparacien no incluyen 
todas las informaciones detalladas ni pueden tener en cuenta todos 
los casos imaginables del servicio o del mantenimiento. 

En el caso de que desease mas informaciones o surgiesen proble- 
mas especiales que no se hayan tratado suficientemente en las 
instrucdones de servicio ni en las de reparacion suministradas, 
puede solicitar la information necesaria a traves de la representation 
local de Siemens. 

Hacemos constar que el contenido de estas instrucciones de servicio 
y de las de reparacion suministradas no forma parte de convenios, 
concesiones o relaciones legates anteriores o existences, ni pretende 
modificarlos. Todos los compromisos de Siemens resultan del 
correspondiente contrato de compra en el que se induye toda Ia 

regulacien de Ia garantia enicamente valida. In indicado en las 
instrucciones de servicio y en las de reparacion suministradas no 
amplia ni limita las deterrninaciones relatives a to garantia. 

DESCRIPCION GENERAL 
Informaciones basicas sobre seguridad 

PELIGRO condicionadas a su funcien, las maquinas 

Por sus, ro ppiedades electricas y mecanicas 

pueden der origen a muy graves dews 
personales y materiales cuando su empleo, servicio y conservacien 
no se realizan de conformidad con el fin propuesto o cuando se 
establecen mod ificaciones inadmisibles. Por ello, se da por supuesto 
que la realized& y Ia supervision del proyecto, el transporte, el 
servicio, la conservacien y la ejecucion de todas las instalaciones me- 
canicas y electricas se encargan a personal calificado responsable. 

Cuando las maquinas o los aparatos elec- 
t PRECAUCION tricosprestanserviciotienenforzosarnen- 

te ciertas pastes sometidas a tensiones 
electricas y/o cargas mecitnicas peligrosas. Solo personal con la 
correspondiente calificaci& debera trabajar con las maquinas y/o 
aparatos. Dicho personal ha de ester extensamente familiarized° con 
el contenido de las presentes instrucciones de servicio y de otras que 
se hayan proporcionado. El use correcto y seguro de esta maquina y 
del aparato presupone que se realicen debidamente las operaciones 
de transporte y de almacenamiento, asi como que el servicio que 
presten sea acorde con Ia finalidad de destino y que Ia conservacien 
hayasido adecuada. Tambien es necesario observer las indicaciones 
y datos que figuran en las maquinas o en los aparatos. 
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MARGEN DE APLICACION, CONSTITUCION Y 
FUNCIONAMIENTO 

INDICACION: Las maquinas electricas dotadas can estas instruccio- 
nes de servicio forman parte de instalaciones, grupos y aparatos de 
corrientes elevadas, destinadas principalmente al use industrial y 
realizadas segirn los datos especificados en sus placas de caracteri- 
sticas, en certificaciones, en la documentaci6n de pedido y en los 
catalogos (p. ej., "VDE0530", "CEI 34-1"). 
Por est6, en las instrucciones de servicio se relacionan solo losdatos 
que afectan directamente la seguridad y que deberan observarse al 
emplear las maquinas en instalaciones industriales para la finalidad a 

que estan destinadas;Adicionalmente habra que tener en cuenta las 
determinaciones y condiciones nacionales, locales y especificas de 
la instalacion. 
Las maquinas se empleah tambien en ambitos no industriales, es 
decir, comerciales o privados (p. ej., en la artesania,an la agricultura, 
en las viviendas, en fincas, etc.). Cuando en estas ocasiones (o en 
casos especiales de la industria) sean insuficientes las medidas 
preventivas de seguridad indicadas en los certificados o en las places 
de datos por haber prescripciones o determinaciones especiales, el 
fabricante o el usuario de la instalacion, del grupo o del aparato en el 
que esta incorporada dicha maquina, tendra que ocuparse de que se 

observen estas prescripciones y determinaciones (p. ej., pidiendo va- 
riantes especiales de las maquinas, colocando en ellas equipos de 
protecci6n, mohtandolas adecuadamente, etc.). 

TRANSPORTE Y ALMACENAMIENTO 

INDICACION: Las maquinas solo deben suspenderse de los dispositi- 
vos principales previstos para su elevaci6n, por ejemplo, anillos. 
Utilizar los aparatos de elevacian adecuados para sus pesos. Si al 

realizar el suministro la maquina Ilevase otros elementos adosados e 

incorporados, habra que guiar convenientemente los cables de 
elevacion o utilizar elementos de separacion (veanse las instruccio- 
nes de servicio). 

SERVICIO Y CONSERVACION 
Indicaciones generales de seguridad 

' Para que el servicio y la conservation de la 
PRECAUCION maquina o del aparato seen seguros es 

indispensable que estas operaciones se 
encarguen a personal calificado que las elects-se en las debidas condi- 
clones y obsenrando las indicaciones que se encuentran en estas 
instrucciones, en otras de servicio yde reparacion suministradas y las 
que figuran sobre las maquinas y los aparatos. 
Especialmente hay que observer tanto las prescripciones generates 
sobre montaje y seguridad para trabajar en instalaciones electricas 
de energia (p. ej., DIN VDE) como las relatives al use correcto de 
dispositivos de elevacien, herramientas y equipos de proteccien 
personal (galas protectoras y similares). 

No se ha de sujetar la maquina a 'raves de las 
PELIGRO bocas de succion o de impulsion ya que hay 

peligro de heridas causadas por el rodete en so- . 

tacien. Tambien se ha de tener en cuenta que la maquina seguira 
girando algunos minutos despues de su desconexi6n, debido a su 
masa inertial. Si no se ha reducido Ia tension del gas en Ia instalacion, 
se padre producir rotation de Ia maquina por efecto de las fugas en 
los organs de cierre. 
B peligro de heridas causadas por el rodete permanece aun estando 
desconectada la maquina, cuando este se pone manualmente en 
rotacion. 
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EMPLAZAMIENTO 

A Bajo condiciones de servicio desfavorables, 
ATENCION panes de la carcasa pueden adquirir tempera- 

turas superiores a los 80 °C, por lo que es 

posible que se requieran dispositivosque impidan el contacto con las 

mismas, segun las condiciones de montaje. Adicionalmente ha de 
tenerse en cuenta que material con estas temperaturas podia ser 

expulsado por las bocas de impulsion o por las valvulas de limitaci6n 
de la presion: Dichas aperturas se han de orientar de manera que no 

esten dirigidas hacia personas ni hacia materiales inflamables o 

deflagrantes. Tampoco deben apoyarse o sujetarse a ellas elementos 
sensibles al calor, como por ejemplo, conductores o componentes 
electr6nicos. 
Las maquinas estan en condiciones de ser instaladas en ambiente 
hilmedo o polvoriento. El aislamiento resiste el clime tropical. Si se 

depositan o almacenan convenientemente a la intemperie, no hace 
falta tomar medidas especiales de protecci6n contra las influencias 
climaticas. Al instalar las maquinas con los ejes en posicion vertical, y 

tratandose de motores EEx e, se ha de disponer una cubierta que. 
impida la posible caida de cuerpos extranos en el ventilador (vease 

DIN EN. 50014NDE 0170/0171, parte 1, seccion III, 16.1). Dicha 

cubierta no ha de impedir la refrigeraci6n del motor por el ventilador. 
Las bombas de vacio y los compresores son adecuados para mani -. 
pular vapores, liquidos, aire libre de polvo y otros gases no inflama- 
bles, agresivos, ni deflagrantes. 
Se ha de impedir la entrada de cuerpos solidds e impurezas (filtro de / 
succion). 
Las maquinas accionadas por motores EEx e podran operar en 

recintos que contengan ocasionalmente gases deflagrantes. Sin 

embargo, no se han de manipular con ellas gases o liquidos defla- 
grantes. Se ha de tener en cuenta la clase de temperatura indicada en 

la place de caracteristicas. 
En las maquinas refrigeradas por el aire ambiente, este tendra qt.ie 

poder entrar y salir de las mismas sin obstaculos. El aire caliente que 
sale de las maquinas no debe entrar en la aspiracion. 

PRECAUC1ON Se ha de garantizar que al motor no pue- 
da penetrar agua. 

Se llama la atencion sobre las medidas generales necesarias para la 

protecci6n contra contactos involuntarios con piezas en rotaci6n, 
como, p. ej., poleas., 

CONEXION 
Hay que observar las indicaciones que figuran en todas las instruccio- 
nes suministradas. Las lineas de conexi6n tendran que adaptarse al 

tipo de empleo, a las tensiones y a las intensidades de las corrientes 

que se establezcan. Conectar la maquina siguiendo el esquema que 

figura en la caja de bornes o, si la maquina no dispone de tal caja, 

siguiendo el esquema suministrado por separado. Observar para los 

tornillos de los bornes los pares de apriete que se especifican en la 

caja de bornes. 

ATENCION 
Para evitar peligros, se han de conectar ade- 
cuadamente los cables a la caja de bomes; esto 
quiere decir, en especial, que se controlara: 

- si esta limpio y exento de restos de conductores el interior de la caja 

de bornes, 

- si esta conectado el conductor o la tierra de protecci6n, 
- si estan apretadostodos los tornillos de los bornes, 

- si se han observado los tramos minimos de aislamiento al aire 

(observer los extremos de los conductores salientes), 
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- si estan cerradas_las entradas de cables no utilizadas y si estan 
atornillados los elementos de cierre, y 

- si para mantener el grado de protecci6n estan correctamente confi- 
guradas las superficies de cierre de Ia caja de bornes. En el caso de 

que la hermeticidad de las juntas solo se consiga mediante las 

superficies metalicas, habra que limpiarlas y volverlas a engrasar 
ligeramente. 

- Antes de la primera puesta en marcha de las bombas de liquidos e 

hidrorrotativas, se han de conectar a los tubos previstos, para evitar 
que. pueda vertirse el liquido sobre partes sometidas a tension 
electrica. 
Todos los tubos, recipientes y armaduras han de ser adecuados en 

lo que respecta al material y al dimensionamiento, para las condi- 
ciones de temperatura y de presiOn correspondientes, asi como 
tambien para el material que se manipulara. 

ATE NCION 
Si Ia instalacion pudiese someter la maquina a 

sobrepresiones inadmisibles se corre el peligro 
de que se produzcan reventones. Did° el caso 

se habra de impedir esto con los dispositivos de liberacion adecua- 
dos. 

ATENCION En las bombas o en los'compresores que mani- 
pulen gases, vapores o liquidos calientes o 
peligrosos, que tengan liquidos de operacion 

peligrosos, o que hayan de vaciarse a temperaturas superiores a 
60 °C, habra que doter las conexiones de vaciado con armaduras de 
cierre y conducir el material manipulado o los liquidos de operaci6n 
en sistemas cerrados. 
Bajo Ia designaci6n "peligrosos" se comprenden los materiales 
que puedan ser dafiinos para la salud o para el medio ambiente. 
Se han de tener en cuenta las prescripciones legales para el manejo 
adecuado de los desperdicios peligrosos. 

PUESTA EN SERVICIO. 

ATENCION conexiones o sin las fijaciones, p. ej. para prue- 
bas, podria desplazarse hacia atris y caerse, 

debido al par de arranque del motor 

Si la maquina se ha de poner en servicio sin las 

INDICACION: Para el funcionamiento seguro de Ia maquina, habit 
que observar por lo menos que: 

- el montaje y las condiciones de servicio coincidan con los datos de 

la placa de caracteristicas y, en .su caso, con Ia documentacion 
suministrada (tension, tipo de corriente, frecuencia, conexion, for- 

ma constructiva, clase de protecci6n y tipo de refrigeraci6n), 
- al emplear convertidores de frecuencia no se vayan a atcanzar o 

poder establecer velocidades superiores a las indicadas como ad- 

misibles en la placa de caracteristicas, 

- la maquina esta correctamente montada, alineada y conectada a 

las tuberias o mangueras, , 

- se tuvo en cuenta la altura del lugar de montaje al ajustar la valvula 

de limitacion de la presi6n, 

- los elementos de accionamiento presentan las condiciones de 

ajuste correctas para cada tipo (p. ej, tension de las correas, si la 

transmisiOn es por correas; Ia alineaci6n de los acoplamientos), 

- no esta dificultada la circulacidin del, aire de refrigeraci6n ni se ve 

afectada esta Ultima por la suciedad de las superficies de refrigera- 

ci6n, 
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- el rotor puede girar sin rozamientos, 
- la maquina gira en el sentido prescrito, 
- todos los tornillos de fijaci6n y de los elementos de union, ass como 

las conexiones electricas estan apretados siguiendo lo indicado en 
las instrucciones de servicio, o en Ia tapa de Ia caja de bornes, 

- se han establecido correctamente las uniones de puesta a tierra y 
de compensacion de potencial, 

- estan correctamente conectados los dispositivos adicionales que 
pudieran haber (vigilancia de temperatura en el devanado, calefac- 
ci6n contra condensaciones, etc.) y estan en condiciones de funcio- 
namiento, 

- se han adoptado todas las medidas de protecci6n contra contactos 
involuntarios para piezas en movimiento o sometidas a tension, 
los ventiladores de refrigeracion independiente, si existieran, estan 
en disposici6n de prestar servicio y se encuentran conectados en 
concordancia con el sentido de giro prescrito y, durante el servicio, 
no perturban Ia marcha uniforme de la maquina. 

Las aberturas de suction se han de disponer de 
ATENCION manera que no puedan absorber cuerpos extra- 

hos que sedan luego disparados por la boca de 
impulsion (peligro para los ojos y para la piel y peligro de envenena- 
miento). 

Si se absorbe de la atmesfera se han de adopt 
ATENCION 

ar 
medidas de proteccion en las bocatomas (me- 
diante rejillas o similares) pare evitar la suction 

de cuerpos extrafios incluyendo ropas o partes del cuerpo. 

La relation anteriormente expuesta no puede ser complete. Posible- 
menta se necesiten efectuar, pruebas adicionales de conformidad 
con otras instrucciones o para satisfacer condiciones especificas de 
la instalacion. 

INDICACION: Para garantizar la seguridad permanente de la maqui- 
na se recomienda tomar las siguientes medidas durante la puesta en 
marcha y tras intervalos mayores de aproximadamente 500 horas de 
servicio: 
- Controlar si todas las uniones roscadas se han ajustado con el par 

de apriete indicado en las instrucciones de servicio. 
- Aseguraise de que los conductores y aislantes, siempre que sean 

accesibles, esten en buen estadO y de que no presenten cambios de 
color. 

- Controlar la marcha mecanica de los cojinetes, escudos portacoji- 
netes, tapaderas y partes de la carcasa verificando si presentan 
ruidos u oscilaciones. 

- Si la marcha es anormal o se presentan ruidos an6nnalos, desconec- 
tar Ia maquina iniciando de inmediato la reparaci6n. 

- Si la marcha es normal, Controlar los valores de tension, de intensi- 
. dad de la corriente y de la potencia. 

- Vigiler en lo posible la tennperatura de los cojinetes, devanados, etc. 
hasta alcanzar el punto de equilibrio. 

SERVICIO 
Indicaciones de seguridad 

No esta permitido abrir durante el servicio 
PRECAUCION' las cubiertas que impiden tocar partes 

electricamerrte actives o en rotation, ni las 
que se requieren pars facilitar Ia ventilation corrects y, con ello, una 
refrigeracilm mess efectiva 
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Los niveles de presien de sonido que ex- /I\ PRECAUCION ceden 85 dB(A) ocasionan a largo plazo 
datios a Ia salud que se pueden evitar 

adoptando las medidas adecuadas. 

Tres pausas del servicio prolongadas se han de realizar las medidas 
recomendadas bajo "puesta en servicio" en elcapitulo"Servicio 
y conservaciOn" en un alcance razonable, dependiendo de Ia 
duraciOn de la pausa. 

CONSERVACION 

INDICACION: Se requieren inspecciones, revisiones y mantenimien- 
to cuidadosos y regularei con el objeto de reconocer y corregir pre- 
maturamente las posibles perturbaciones, antes de que se convier- 
tan en dapos mayores. 

MEDIDAS GENERALES DE SEGURIDAD 

La maquina, el aparato o la instalacion debe A PELIGRO dejarse sin tension en Ia forma prescrita, 
antes de iniciar cualquier 'lab(*) en Ia ma- 

quina o en el aparato, pero especialmente antes de abrir las tapas 
que cubren las partes que estan bajo tension o en movimiento. 
Ademas de los circuitos principales, habra que prestar atencion a 
los circuitos adicionales o auxiliares que pudieran existir y espe- 
cialmente a las calefacciones contra condensaciones. Esperar 
hasta que Ia maquina se encuentre en reposo (arrastre condicio- 
nado por la inercia). Vease tambien el aviso de peligro de la pagina 
13. 

Las reglas de seguridad usuales son las siguientes, por ejemplo, 
segen VDE 0105: 
- Dejar sin tension 

Protege( contra la reconexien 
Determinar la ausencia de tension 
Cubrir o separar partes adyacentes sometidas a tension. 

Las medidas anteriormente indicadas solo se 
PELIGRO retiraran cuando hayan terminado las opera- 

clones de conservacien y la maquina este corn- 
pletamente montada. 

, 

La seguridad de servicio de la maquina solo se 
ATENCION podra garantizar si durante el mantenimiento 

se emplean unicamente las piezas de repue- 
sto originales o admitidas por el fabricante de Ia maquina y si se 
observan consecuentemente las instrucciones de reparation. 

MANTENIMIENTO 

PRECAUCION 
Las reparaciones de los motores EEx e se 
han de efectuar en los talleres de Siemens 
o las realizaran expertos reconocidos ofi- 

cialmente por la autoridad competente. 
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DESMONTAJE 
Los pianos en secci6n y los dibujos en explosi6n que figuran en las 

instrucciones de servicio yen otras, contienen informaciones sobre la 

constituci6n tecnica normal de las maquinas y de los modulos. Las 

ejecuciones especiales y las variantes constructivas pueden presen- 
tar detalles tecnicos distintos. Por este motivo, aconsejamos insisten- 
temente que en caso de duda se consulte al centro de servicio de 
SIEMENS correspondiente indicandole el tipo de Ia maquina y el 

n6mero de fabricacion o encargandole los trabajos de mantenimien- 
to. 

Al retirar los tomillos de fijacian las piezas se 

ATENCION soportan solo mediante los centrados; por tan- 
to no se puede evitar que, aun cuando se des- 

monte adecuadamente, se puedan soltar sabitamente piezas de 
gran peso. La caida de estas piezas puede ocasionar heridas y dams. 
Se han de asegurar todas las piezas en las que se trabaje, tomando 
las medidas adecuadas. 

MONTAJE 
Si para un mayor grado cla prOteccion P. se utilizaron productos de 

hermetizaci6n de juntas, habrap de volverse a hermetizar las juntas 
con una masa hermetizante adecuada que no se endurezca (sobre 

los tipos de estos productos veanse las instrucciones de servicio y de 

reparacion correspondientes). 
En el caso de que para garantizar el grado de protecci6n IP haya que 

montar juntas o elementos de junta, habil que comprobarlos y reno- 

varlos si hubieran perdido su efectividad. 

ATENCION 
Para las unions por tomillos de los terminates 
electricos rigen los pares de apriete que se 

indican en las cajas de borhes. Si no se obser- 
van se corre el peligro de que se suelten algunos conductores. 
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Riparazioni 
Smontaggio 19 
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Definizioni 
ai sensi delle presenti istruzioni di servizio o di riparazione e delle 
awertenze riportate sulle macchine e sugli apparecchi stessi. 

Esercizi° 
comprende installazione, messa in servizio (predisposizione per l'im- 
piego), utilizzo (manovre, inserzione/disinserzione, ecc.). 

Manutenzione 
comprende interventi di controllo e cura (ispezioni, revisioni), manu- 

tenzione, ricerca di guasti e riparazioni. 

...AVVERTENZE 

PERICOLO DI 
MORTE 

PERICOLO 

significa che la non osservanza delle relative 
norme di sicurezza provochera la morte, gra- 
vi lesioni oppure notevoli danni site cose. 

significa the la non osservanza delle relative 

norme di sicurezza pis) provocare Ia morte, 
gravi lesioni oppure notevoli danni alle cose. 

ATTENZIONE 
significa che la non osservanza delle relative 

norme di sicurezza pu6 provocare leggere 

lesioni oppure danni alle cose. 

NOTA significa che occorre fare particolare attenzione agli aspetti 

tecnici, dato the eventualmente non sono di facile interpretizione 
nemmeno per il personale specializzato. 

Altrettanto importante, al fine di evitare disturbi che a loro volta 

possono causare, direttamente o indirettamente, gravi lesioni alle 

persone o danni alle cose, 6 ('osservanza degli altri awisi relativi a 

trasporto, montaggio, esercizio e manutenzione, come pure dei dati 

tecnici (nelle istruzioni di servizio, nella documentazione dei prodotti 

e sulla macchina stessa). 
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Personate specializzato 6 quello the a motivo della propria formazio- 
ne, esperienza e addestramento nonche delle cognizioni specifiche 
circa le normative pertinenti, le disposizioni di prevenzione incidenti e 

le condizioni sul posto, 6 stato autorizzato dal responsabile per la 
sicurezza dell'impianto a svolgere le mansioni necessarie indivi- 
duando e prevenendo gli eventual' pericoli. 
Sono necessarie anche nozioni di pronto soccorso. 

NOTE GENERALI 
Le present istruzioni di servizio e di riparazione, at fine di un facile 
orientamento; non intendono prendere in esame tutti i casi 

servizio o di manutenzione. 

Se desiderate ricevere ulteriori informazioni o se dovessero sorgere 
problemi particolari, non tenet esaurientemente nelle istruzioni di 
servizio e di riparazione potete rivolgerVi alla filiale Siemens pia 

Fbchiamiamo Ia Vostra attenzione sul facto the it contenuto delle 
istruzioni di servizio e di riparazione non 6 parte integrante di un 
precedente o di un attuale accordo ovvero promessa o rapporto 
giuridico ne intende apportarvi modifiche. Tr/Hi gli impegni assunti 
della Siemens sono ricavabili dal rispettivo contratto d'acquisto, the 
coMiene anche Ia complete regolamentazione delle garanzie, Ia sole 
ad essere valida. Oueste disposizioni contrattuali di garanzie non 
vengono ne ampliate ne [imitate dalle istruzioni di servizio e di 
riparazione. 

ASPETTI GENERALI, DESCRIZIONE 
Informazioni base di sicurezza 

PERICOLO DI A causa delle loro proprieta elettriche e 
MORTE meccaniche, se non vengono usate e 

mantenute in efficienza secondo.le prescri- 
zioni o se subiscono intervenli non appropriati, le macchine possono 
provocare gravissimi danni alle persone o alle cose. 
Per questo motivo 6 presupposto essenziale the Ia pianificazione e 

l'esecuzione di tutte le installazioni meccaniche ed elettriche, 
it trasportn, it servizio e gli intervenli di mantenimento in efficienza 
vengano effettuati e controllati dal personale specializzato responsa- 
bile. 

PERICOLO 
Durante it funzionamento determinate parti 
di macchine o apparecchi elettrici sono 
soggette inevitabilmente a tensioni 

elettriche pericolose o a sollecitazioni meccaniche. Lavori su queste 
apparecchiature ' o nelle loro immediate vicinanze devono essere 
effettuati esciusivamente da personale specializzato, the deve 
conoscere a fondo queste e tutte le afire istruzioni di servizio e 
riparazione. Limpiego corretto e sicuro di ogni macchina e di ogni 
apparecchio richiede necessariamente trasporto e magazzinaggio 
appropriali, utilizzo net campo d'impiego previsto e manutenzione 
accurata. Si deve tenere conto anche delle'avvertenze e indicazioni 
sulle macchine e sugli apparecchi. 
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CAMPO D'IMPIEGO, TIPI DI COSTRUZIONE, MODO 
DI FUNZIONAMENTO 
NOTA: Le macchine elettriche dotate delle presenti istruzioni di 
servizio sono parti di iinpianti, gruppi e apparecchi ad alta tensione, 
per campi d'impiego prevalentemente industrialie in esecuzione 
secondo le targhette come pure secondo le norme ("VDE 0530", 
"IEC 34-1", ecc.) elencate 
in certificati, documentazione di commesse e cataloghi. Per tali motivi 
nelle istruzioni di servizio sono contenute essenzialmente soltanto le 

indicazioni di sicurezza da osservare nell'impiego industriale corretto. 
Inoltre devono venir osservate le normative nazionali, locali e relative 
ad ogni singolo impianto. 
Le macchine vengono usate anche in settori non propriamente indu- 
striali .(per esempio artigianato, agricoltura, economia domestica 
eccetera ...). Se in questi settori (ma anche in quell' industriali peciali) 
a motivo di speciali normative di sicurezza i prowedimenti di sicurez- 

za previsti sulle targhette e dai certificati non sono sufficienti, it co- 
struttore o utilizzatore dell'impianto, del gruppo o dell'apparecchio 
deve prowedere al rispetto di tali normative speciali di sicurezza 
(ad esempio mediante ordinazione di varianti speciali di macchine, 
use di ulteriori dispositivi di protezione, installazione adeguata, ecce- 
tera ...). 

TRASPORTO, MAGAZZINAGGIO. 

NOTA: Macchine singote possono venir attaccate soltanto alle attrez- 
zature principali di sollevamento per esse previste, come ad esempio 
occhielli. Le apparecchiature di sollevamento vanno dimensionate 
secondo tl peso della macchina. Se la macchina viene fornita con par- 
ti gia montate bisogna adoperare guide per funi o organi di divarica- 
mento adatti (vedi istruzioni di esercizio). 

ESERCIZIO E MANUTENZIONE 
Awertenze generali di sicurezza 

A PERICOLO 
Un servizio e una manutenzione sicuri della 
macchina sono possibili soltanto con perso- 
nale specializzato, the si attenga alle indica- 

zioni di cautela delle presenti e delle /titre istruzioni di servizio e di 
riparazione consegnate all'atto di fomitura come pure alle indicazioni 
sulle macchine e sugli apparecchi. 
In particolare vanno osservate siale prescrizioni generali di installa- 
zione e sicurezza relative a lavori su impianfi ad alta tensione (per 
esempio DIN, VDE) sia le prescrizioni the riguardano I impiego corret- 
to di attrezzature di sollevamento e di utensili e I'uso di attrezzature 
protettive per it personale (occhiali di protezione o simili). 

PERICOLO DI Non intervenire sulla macchina attraverso 
MORTE raccordi di aspirazione o raccordi di manda- 

te, dato the la girante in moto puo provocare 
lesioni. Va inoltre tenuto presente the la macchina in forza della sua 
massa volanica dopo la disinserzione pu6 continuare, a ruotare per 
alcuni minuti. Se it gas presente nell'impianto non si 6 encore dilatato, 
la macchina pie) venir fatta ruotare da .una fuga degli organi di 
intercettazione. 
II pericolo di lesioni a causa della girante susssiste anche se Ia 

macchina 6 disinserita, quando girante venga messa in moto 
manualmente. 
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INSTALLAZIONE 

In condizioni sfavorevoli di esercizio su parti 
ATTENZIONE della custodia pOssono svilupparsi tempera- 

ture anche oltre 80 ° C; a seconda del tipo di 
installazione pm) rendersi necessaria una protezione contro i contatti 
accidentali. Inoltre va tenuto presente che a queste temperature it 

materiale convogliato put) venir espulso dai raccordi di mandata e 

dalle valvole riduttrici di pressione. Queste aperture vanno disposte in 

modo tale che persone e materiali infiammabili o esplosivi non ne 

possano venire investiti. Elementi sensibili alle temperature, come ad 
esempio conduttori o componenti elettronici, non devono toccare o 

essere applicati su parti di custodia o su conduttori di alimentazione e 

di derivazione. 

Le macchine possono venire installate in ambienti polverosi o umidi. 
L'isolamento 6 in versione tropicale. Se it magazzinaggio o l'installa- 
zione all'aperto sono eseguiti regolarmente, in linea di massima non 6 

necessario alcun particolare accorgimento per proteggere dalle in- 
temperie. Se le estremita d'albero sono disposte verso ('alto, nei motor 
EEx e dovra montarsi superiormente una copertura contro la caduta 
di corpi estranei nella calotta del ventilatore del motore (vedi DIN EN 

50014NDE 0170/0171, parte 1, sez. III, comma 16.1). Questa protezio- 
ne non deve impedire laregolareventilazione del motore da parte del 
ventilatore. ' 

Le pompe a vuoto e i compressori Sono idonei soltanto al trasporto di 
aria esente da polvere come pure di gas, vapori, e liquidi non 
infiammabili, non aggressivi e non esplosivi. 
Corpi solidi e impurity devono venir espulsi prima dell'entrata (impie- 
gare filtri di aspirazione) 
Macchine con azionamenti a motore EEx e possono venir collocate in 

ambienti nei quali talvolta si formano gas esplosivi. I gas e i liquidi es- 

plosivi non devono Ord venir trasportati. La classe di temperature 
indicata sulla targhetta va rispettata. 
Nelle macchine con raffreddamento iventilazione naturale ('aria deve 

poter affluire e defluire senza impedimenti. L'aria calda di deflusso 
non deve venir aspirata di nuovo. 

PERICOLO 
Si deve fare attenzione the in nessun caso 
possa penetrare acqua nel motore. 

Occorre tener conto dei prowedimenti general' necessari per la 

protezione contro contatti accidentali con parti,rotanti, come per es. 

pulegge. 

ALLACCIAMENTO 
Osservare le indicazioni contenute nelle istruzioni consegnate.l con- 
duttori di collegamento vanno adattati al tipo di impiego, alle tensioni 
e alle intensity di corrente. Allacciare la macchina secondo lo schema 
che si trove nella scatola morsetti oppure, nelle macchine senza 
scatola morsetti, secondo lo schema consegnato a parte. Rispettare 

le coppie di serraggio per i morsetti delle macchine secondo le 

indicazioni contenute nella morsettiera. 

Per evitare pericoli l'allacciamento dei con- 

/ ATTENZIONE duttori di alimentazione nella scatola dei 
morsetti deve essere effettuato a regola d'ar- 

te. Ci6 premette in particolare the: 
- l'interno della scatola morsetti sia pulita ed esente daresti di cavi 

- it conduttore protettivo e di messa a terra siano allacciati 
- tutte le viti dei morsetti siano ben fissate 
- le distanze di scarica minime siano rispettate (fare attenzione ad 

eventuali capi di fill sporgenti) 
- le entrate non utilizzate siano chiuse e i tappi di chiusura siano ben 

awitati 
- la superficie di tenuta della scatola morsetti sia eseguia a regola 

d'arte onde garantire it tipo di protezione previsto. 

- eventuali superfici metalliche devoho essere pulite e leggermente 
ingrassate. 

18 

- pompe per liquidi e pompe ad anello liquido prima di essere awiate 
vanno allacciate alle tubazioni previste, in modo che non possa 

giungere liquido alle parti sotto tensione. 
- tutte le tubazioni, serbatoi, valvolame e rubinetteria devono essere 

adatti per materiale e dimensioni alle pressioni e temperature previ- 
ste ed idonee al materiale da convogliare. 

Se Ia macchina put, essere invesfita da una 
ATTENZIONE pressione troppo elevata da parte denim- 

pianto, ne possono derivare pericoli da 
scoppio. Ci6 va evitato mediante appropriati dispositivi di sicurezza. 

A ATTENZIONE 
Con pompe/compressori, the convogliano 
gas, vapori, liquidi di elevate temperatura o 
comunque pericolosi, oppure the vengono 

azionati fiamite liquidi di funzionamento pericolosi, oppure the in 

presenza di temperature superiori ai 60 °C devono venir svuotati, tutti 
gli allacciamenfi di svuotamento vanno prowisti di valvole di intercet- 
tazione e it materiale convogliato o i liquidi di funzionamento vanno 
scaricati in sistemi chiusi. 
Con it termine "pericolosi" si intendono, ad esempio, materiali nocivi 
alla salute o inquinanti. 
Ai fini di una corretta azione di disinquinamento vanno ossenrate le 
normative localial riguardo. 

MESSA IN SERVIZIO 

Se Ia macchina viene messa in servizio 
ATTENZIONE senza raccordi o elementi di fissaggio,itd 

esempio per effettuare un prova, essa si 

potra muovere improwisamente a causa della coppia di spunto del 
motore e capovolgersi. 

NOTA Per un funzionamento sicuro della macchina 6 necessario 
che siano rispettate le seguenti condizioni: 
- tl montaggio eseguito e le condizioni d'eserciiio corrispondono alle 

indicazioni sulla targhetta e alla documentazione fornita (tensione, 
corrente, frequenza,,collegamenti, forma costruttiva, tipo di prote- 
zione, tipo di raffreddamento). 
impiegando convertitori di frequenza non pm) essere raggiunto un 

nuniero di girl superiore a quello indicato sulla targhetta. ' 

la macchina 6 installata a allineata correttamente, ed allacciata alle 

tubazioni o eventualmente a tubi flessibili. 
- I'altezza del posto d'installazione 6 stata tenuta presente durante 

la regolazione delle valvole riduttrici di preSsione. 
- gli elementi di azionamento sono messi a punto a seconda del loro 

tipo (ad esempio tensione della cinghia in azionamenti a cinghia, 
allineamento dei giunti) 

- tl condotto aria di raffreddamento none impedito, l'effettodi raffred- 
damento non 6 ostacolato neppure dallo sporco delle superfici di 

raffreddamento 
- tl rotore put) ruotare senza sfiorare 
- la macchina ha il senso di rotazione prescritto 
- tutte le viti di fissaggio, gli elementi di raccordo ed i conduttori 

elettrici sono serrati secondo le indicazioni contenute nelle istruzio -. 

ni di servizio 
- i collegamenti a terra e i collegamenti equipotenziali sono eseguiti 

correttamente 
- eventuali accessori (sorveglianza di temperatura nell'avvolgimento, 

riscaldamento anticondensa, eccetera ...) sono allacciati corretta, 
mente e funzionanti 

- sono stati presi tutti i prowedimehti protettivi contro i contatti 
accidentali con parti in movimento o sotto tensione 

- eventuali ventilatori separati sono predisposti al .funzionamento e 

allacciati conformemente at senso di rotazione prescritto e quando 
sono in funzione non pregiudicano la silenziosita della macchina. 

EWN 610.43083/21 

Raubers Road Nudgee SPS SP276 Vacuum Sewer System OM Manual

Q-Pulse Id TMS636 Active 29/01/2014 Page 311 of 404



ITALIANO 

Le aperture di aspirazione devono essere 
ATTENZIONE' disposte in modo tale the corpi estranei non 

possano venir aspirati oppure espulsi attra- 
verso it raccordo di mandate (pericolo per gli occhi e la pelle, pericolo 
di intossicazione). 

Con I'aspirazione dalratmosfera raccordo A ATTENZIONE di aspirazione deve essere coperto da prate_ 

zioni (griglie o simili), onde impedire I'aspira- 
zione di corpi estranei, compresi parti del corpo e di indumenfi. 

Questo elenco non put) essere esauriente. COntrolli supplementari 
sono all'occorrenza necessari secondo utteriori istruzioni oppure in 

conformita alle condizioni specifiche degli impianfi. 

NOTA Per garantire anche a lungo termine la sicurezza della macchi- 
na, ai fini della messa in esercizio come pure dopo prolungati 
intervalli (la prima volta dopo circa 500 ore di funzionamento) vengo- 
no raccomandate le seguenti misure:' 
- controllare che tutte i raccordi a vite siano fissati con le coppie di 

serraggio indicate nelle istruzioni di esercizio. 
- verificare che i conduttori e le parti isolanti accessibili siano in uno 

stato regolare e non presentino scolorimenti. 
- controllare Ia marcia meccanica circa rumorosita o vibrazioni sui 

supporti, sugli scudi, sui coperchi e sugli elementi della custodia. 
- con marcia irregolare e con rumorosita anomala fermare la macchi-- 

na ed awiare immediatamente le riparazioni. 
- con marcia meccanica regolare controllare valori di tensione, 

corrente e potenza. 
- sorvegliare nella misura in cui sia possibile la temperatura dei 

supporti, degli awolgimenti, ecc. fino al raggiungimento di un . 

valore costante. 

ESERCIZIO 
Avvertenze di sicurezza 

PERICOLO 
Le coperture the impediscono it contatto con 
parti attive o rotanti oppure the sono neces- 
sarie per un corretto afflusso di aria e quindi 

per un pia efficiente raffreddamento, non devono essere aperte 
quando le macchine sono in funzione. 

Con livelli di pressione acustica the 
PERICOLO superano gli 85 dB (A) a lungo andare posso- 

- no insorgere danni alla salute. Questi vanno 
evitati mediante opportune misure di sicurezza. 

DOpo prolungate pause' di funzionamento devono essere prese, in 

misura conforme alla durata del fermo macchina, i provvedimenti 
previsti nel capitolo "Esercizio e manutenzione" e "Messa in servizio". 

MANUTENZIONE 

NOTA: Ispezioni minuziose condotte in intervalli di tempo regolari 
sono necessarie al fine di individuare in tempo ed eliminare eventuali 
guasti, prima che possano provocare danni maggiori. 

EWN 610.43083/21 

PROVVEDIMENTI GENERAL! DI SICUREZZA 

PERICOLO DI Prima di ogni lavoro sulla macchina o 
MORTE apparecchio, in particoiare prima di apri- 

re le coperture di part attive, la macchina, 
rapparecchio o limpianto deve essere privo di tensione. 
Ohre ai circuiti principali occorre prestare attenzione a eventuali 
circuiti supplementari o ausiliari, soprattutto I riscaldamenti anti- 
condense. Attendere fino at fermo macchina (attenzione: iI movi- 
mento successivo alla disinserzione 6 possibile a cause della 
messa volanica). Vedi anche Note di pericolo alla pag. 17. 

Le afire regole di sicurezza sono sec. VDE 0105 le seguenti: 
togliere la tensione 
bloccare la reinserzione 
verificare rassenza di tensione 
coprire parti adiacenti sotto tensione ovvero irtserire una 
piastre divisoria 

I provvedimenti di cui sopra possono venir 
PERICOLO DI revocati sottanto dopo che Ia macchina sia 

completamente installata e la manutenzio- 
ne condusa. 

MORTE 

AATTENZIONE La sicurezza di esercizio della macchina put, 
essere garantita solo se le riparazioni vengo- 
no effettuate impiegando esclusivamente 

parti di ricambio originali o comunque omologate e se le istruzioni di 
Manutenzione vengono seguite correttamente. 

RIPARAZIONI 

A PERICOLO 
Le riparazioni su motori EEXe devono essere 
effettuate in officine della Siemens oppure 
da un perito ufficiale riconosciuto. 

SMONTAGGIO 
Sezioni e rappresentazicini esplose di parti smontate nelle istruzioni di 

servizio ealtre contengono informazioni utili sulla costruzione tec- 
nice di macchine normali e unit& modulari. Esecuzioni speciali e 

varianti costruttive possono pert presentare differenze quanto a 

dettagli tecnici. In caso di mancanza di chiarezza si raccomanda 
quindi di rriettersi'in contatto, indicando tipo di macchina e numero di 

fabbricazione con lo stabilimento di produzione, oppure di far effet- 
tuare i lavori di manutenzione direttamente da uno dei centri di 
service SIEMENS. 

Dopo aver totto le vitt di fissaggio alcune parti 
ATTENZIONE non sono pia, tenute ferme dai centraggi. 

Anche con uno smontaggio corretto quindi 
none da esdudere the si verifichi un improwiso distacco di singole 
parti pesanti. Cif) put. provocare lesioni e danni. Adottare misure 
idonee per tenere fisse tutte le parti suite quali si eseguono dei lavori. 

MONTAGGIO 
Nel caso che requisiti piu elevati posti al tipo di protezione IP richieda- 
no l'impiego, di sigillanti, queste giunture devono venir sigillate a 

tenuta stagna per mezzo di masse adatte, esenti da silicone e non 

inthirenti (circa it tipo di sigillante vedi le istruzioni di servizio e di 
riparazione). Eventuali guarnizioni e elementi di tenuta incorporati 
per garantire it tipo di protezione IP devono venir controllati ed . 

sostituiti con nuovi, nel caso che Ia lore efficacia non sia pia data. 

Per le viii di fissaggio di allacCiamenti elet- 
ATTENZIONE trici nella morsettiera sitrouano coppie di 

serraggio prescritte. La non osservania pus!) 

comportare pericoli dovuti al distacco di singoli conduttori. 
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Innehall : - 

BegrePP 
Ailment, beskrivning 
Grundlaggande sakerhetsinformation 
Anvandningsomrade, konstruktion, funktionssatt 
Transport, lag ring 
Drift och underhall 
Allmanna sakerhetsanvisningar 
Installation 
Anslutning 
Idrifttagning 
Drift 
Sakerhetsanvisningar 
Underhill 
Allmdnna sakerhetsanvisningar 
Reparation 
Isartagning 
Hopsattning 

SVENSKA 

Sid. ALLMANNA ANVISNINGAR 
For Overskadlighetens skull innehaller denna driftsinstruktion och 

20 andra. medffiljande instruktioner ej detaljinformation ((kande alla 
mojliga modeller och variantei av produkten och kan inte hailer to 
hansyn till vas* tanIcbar typ av drift eller underhall. 20 

20 

21 

21 

21 

21 

21 

Om ytterligare information onskas, eller om det uppstar speciella 
problem som ej behandlas tillrackligt utforligt i driftsinstruktionen 
eller andra medfoljande anvisningar, sa kan Siemens lokala repre- 
sentanter hjalpa till. 

Dessutom faster vi uppmarksamheten, pa att innehallet i denna 
driftsinstruktion och andra medfoljande anvisningar ej ingar i, ooh ej 

22 hailer paverkar eventuella tidigare eller gallande iiverenskommelser, 
ataganden eller rattsfarhillanden. Alla Siemens ataganden ar basera- 

22 de pa det aktuella kopeavtalet, som ocksa innehaller all gallande 
information rdrande garantiforpliktelser. Uppgiftema i denna driftsin- 

22 struktion och andra medfdljande anvisningar varken kompletterar 
22 eller inskranker dessa ataganden. 

BEGREPP 
som anvands i alla medfoljande drifts- och reparationsanvisningar 
samt i varningsanvisningarna pa sjdiva motorerna och apparaterna. 

Drift 
ayser installation, idrifttagning (iordningstallande f6r anvandning), 
manovrering (till- och frankoppling, etc.). 

Underhill 
ayser kontroll och skotsel (inspektion och oversyn), allmant driftsun- 
derhall och reparation (felsokning med felatgardande). 

Varningsanvisning 

betyder aft dodsfall, svar kroppsskada eller ayse- 
AFARA ' yard materialskada kommer aft intraffa om an- 

givna forsiktig hetsatgarder ej,vidtas. 

betyder att dodsfall, svar kroppsskada eller 

WARNING yard materialskada kan intrdffa om angivna 
forsiktighetsatgarder ej vidtas. 

Betyder aft Idtt kroppsskada eller materialskada 
VIKTIGT kan intraffa om angivna sakerhetsatgarder ej vid- - 

tas. 

OBSERVERA innebar en speciell harivisning till tekniska forhallanden 
som eventuellt inte ar helt uppenbara ens far specialister. 
For aft undvika starningar som direkt eller indirekt kan villa svara 
person- och materialskador ar det dock nodvandigt att even beakta 
ovriga anvisningar r6rande transport, montering, drift och underhall 
samttekniska data (i driftsinstruktionerna och pa sjalva utrustningen), 
even om dessa ej betonats speciellt. 

Kvalificerad personal ar personer som pa grundval av utbildning och 
undervisning har sedan kannedom om tillampliga normer, foreskrif- 
ter, sakerhetsatg arder och driftsfOrhallanden aft de av sakerhetansva- 
rig chef bemyndigats aft utfora erforderliga uppgifter och darvid 
uppfatta och undvika m6jliga risker. 
Bland annat erfordras kunskaper om forsta hjalpen vid olycksfall. 

20 

ALLMANT, BESKRIVNING 
Grundliggande sakerhetsinformation 

A 'FARA 
Motorema har funkfioneltt betingade elektriska 
och mekaniska egenskaper, som innebar att sr& 
ra person- eller materialskador kan uppstiom de 

ej anvands, drivs eller underhalls pa aysett sett, eller om otillatna 
ingrepp foretas. Darfor forutsatts att ilia mekaniska och elektriska in- 
stallationer, transport, drift och underhall planeras och ovenralcas av 
ansvarig, kvalificerad personal. 

Vid drift av elektriska motorer eller apparater 
AVARNING ligger det alltid en tarlig spanning och/eller 

mekanisk pafrestning pa vissa delar av utrust- 
ningen. Darfor bor enbart kvalificerad personal tillatasarbeta med 
eller intill motom och/eller apparaten. Denna personal maste vara val 
fortrogen med alla varningar och underhallsatgarder enligt denna 
driftsinstruktion och andra medfoljande anvisningar. Korrekt och till- 
foditlig drift av utrustningen forubsatter att den transporteras, lagras, 
stalls upp och monteras pa raft salt sand drivs och undertialls med 
sakkunskaRoch omsorg. Obsenrera given de anvisningar och uppgif-, 
ter som finns anbringade pa motorema eller apparatema. 

ANVANDNINGSOMRADE, KONSTRUKTION, 
FUNKTIONSSATT 
OBSERVERA: De elektriska motorer som denna driftsinstruktion 
gaiter ar delar av starkstromssystem, -aggregat och -apparater, 
huvudsakligen for industriellt bruk och utforda enligt de uppgifter 
som anges pa markplatar och skyltar samt i besiktningsprotokoll, or- 

derunderlag och andra dokument (t.ex. "VDE 0530", "IEC 34-1"). 
Salunda innehaller driftsinstruktionerna i huvudsak bara sadana 
anvisningar som maste beaktas vid korrekt drift i industritilldmpnin- 
gar. Vidare maste man beakta de specifika krav och bestdmmelser 
som gaiter inoanlaggningen, pa installationsplatsen eller f6r hela 
riket. Motorerna anvands emellertid inte bara i industrisammanhang 
utan ocksa i annan yrkesmassig eller privat drift (sasom hantverk, 
jordbruk, hushall, o.s.v.). Om de sakerhetsatgardersom anges pa 

skyltar och certifikat i sadana fall (och i speciella fall even inom 
industrin) inte ar tillrackliga, sa maste tillverkaren eller anvandaren av 

system. et, aggregatet eller apparaten, dven se till aft dessa speciella 
sakerhetsforeskrifter eller bestdmmelser fOljs (t.ex. genom bestd11- 

ning av specialvarianter av motorerna, inforande av speciella skydd- 
sanordningar, lamplig installation, etc.). 
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SVENSKA 

TRANSPORT, LAGRING 
OBSERVERA: Vissa motorer far bara lyftas i sina speciella lyttanord- 
ningar, t.ex. lyftoglor. Anvand lyftdon som passar for utrustningens 
vikt. Pa motorer som f6rsetts med inbyggda eller pamonterade 
tillsatser maste man ordna Iampliga linstyrningar och stator (se 

driftsinstrulctionen). 

DRIFT OCM UNDERHALL 
Allmanna sakerhetsanvisningar 

er drift och palitigt underhill av motom eller 
VARNING apparaten fikutsHer att den skiits av kvalifi- 

cerad personal, som ger alit pa vamingsan- 
visningama i denna och andra medfoljande driftsinstruktioner och 
annan dokumentation, samt de uppgifter som anges pa sjalva mo- 
torema eller apparatema. 
Framfor alit maste man beakta dels de allmanna installations- och 
sakerhetsforeskriftema for arbeten pa starkstromsystem (t.ex. DIN, 

VDE), dels liven se till att lyftdon och verktyg blir korrekt anvaz' ida och 
att personalen anvander fOreskriven personlig skyddsulrustning 
(t.ex. skyddsglasiigon). 

Ta ej tag i maskinens sug- och tryckstutsar, 
AFARA eftersom den roterande rotom kan Villa svara 

olycksfall. Observera ocksi aft maskinen pi 
grund av sin htiga roterande vikt kan fortsatta att rotera nagra minuter 
efter frankopPlingen. Om gasen i systemet inte ar frinslagen kan 
maskinen ocksi forsattas i rotation genom lactrage i ayspanrn' ings- 
ventilema. 
Om rotom kan sattas i rotation for hand, kan den villa olycksfall liven 
nay maskinen iir frinkopplad. 

INSTALLATION 

Vid ofordelaktiga driftsvillkor kan temperaturer 
VIKTIGT over 80°C upptrada pa delar av kaporna, som da 

maste skyddas mot beroring. Observera ocksa 
att pumpat material med sadana temperaturer kan tranga ut genom 
tryckstutsar och tryckbegransningsventiler. Dessa oppningar skall 
placeras sa.att personer ej kan traffas av uttrangande, explosivt eller 
lattantandligt material. Inga temperaturkansliga detaljer far komma i 

berOring med eller fastas vid kaporna, t.ex. vanliga ledningar eller 
elektroniska komponenter. 
Motorerna kan installeras i dammig eller fuktig miljo. Isoleringen ar 
tropiksaker. Vid korrekt lagring och installation i det fria erfordras 
normalt inga speciella skyddsatgarder mot paverkan av vader och 
vind. Uppatriktade axelandar pa EEx-e-rnotorer skall tackas Over, sa 

att frammande partiklar inte kan falla in i flakthuven (se DIN EN 50014/ 
VDE 0171, Del 1, Avsnitt III, 16.1) 

Vakuumpumparna och kompressorerna ar bara lampliga for be- 
fordran av dammfri luft och andra gaser, angor och vatskor som ej ar 
brannbara, aggressiva eller explosiva. Fasta partiklar och forore- 
ningar maste skiljas ifran framfor insugsoppningen (insugsfilter). 
Maskiner med drivmbtorer i klass EEx-e far installeras i utrymmen dar 
explosiva gaser kan f6rekomma. De explosiva gaserna och vatskorna 
far dock inte befordras. Observera den temperaturklass som finns 
angiven pa markplaten. Pa luftkylda motorer maste kylluften tillatas 
cirkulera fritt. Varm franluft far inte sugas in igen. 

AVARNING Sakerstall att inget vatten kan tranga in i motom. 

Observera de allmant erforderliga atgarderna for beroringsskydd av 

roterande detaljer, sasom kopplingar, remskivor o. dyl. 

EWN 610.43083/21 

ANSLUTNING 
Ge alit pa uppgifterna i medfoljande anvisningar. Anslutningsled- 
ningarna skall anpassas till tillampningen och de spanningar och 
stromstyrkor som kan fOrekomma. Anslut motorn enligt det schema 
som finns i kontaktdosan eller- for motorer utan kontaktdosa - enligt' 
separat medfoljande kopplingsschema. Ge akt pa de Atdragnings- 
moment for kontaktklammorna som anges i uttagsladan. 

For att undvika risker maste ledningama till kon- 
VIKTIGT taktdosan anslutas korrekt. Detta betyder bl.a. 

att 
- kontaktdosans inre ar rent och fritt fan ledningsrester, 
- skyddsledare resp. skyddsjord ar ansluten, 
- alla kontaktskruvar ar ordentligt atdragna, 
-minsta luftgap inte underskrids (ge akt pa utstickande tradandar), 
- oanvanda genomforingar ar stangda och forseglingarna ordentligt 

iskruvade, 
- alla tatningsytor i kontaktdosan har det utfarande som krays for 

resp. skyddsform (kapslingsklass). Om enbart metallytor farekom- 
mer i tatningsfogarna skall dessa vara val rengjorda och sedan latt 
infettade. 

- Vatskepumpar och vatskeringpumpar skall. anslutas till rorsyste- 
men finnan de startas forsta gangen, sa aft ingen vatska kan komma 
i berbring med epanningsforande delar. 
Ma rodedningar, behallare och armatures maste vara av sadant 
material och vara sa dimensionerade att de passar for dels tryck- 
och temperaturforhallandena, dels det material som skall be- 
fordras. 

Om 'maskinen kan utsiittas for otillitet hoga tryck 
VIKTIGT fan det system i vilket den ingir, sit kan explo- 

sionsrisk foreligga. I sidana fall maste larnpliga 
avlastningsanordningar finnas installerade. 

PA pumpar/kompressorer som befordrar heta el- 
VIKTIGT ler farliga gaser, Angor eller vatskor, som ken 

kiiras med farliga driftvatskor, eller som maste 
tommas vid temperaturer Over 60°C, skall alla tomningsanslutningar 
vara ftirsedda med aystiingningskranar och det befordrade materia- 
let resp. driftvatslcan foras undan i slutna system. 
Med larlig" ayses t.ex. halsovidliga eller miljbfarliga material. 
Folj lokala bestammelser rorande omhandertagande av sidana ma- 
terial. 

IDRIFTTAGNING 

Om maskinen tas i drift utan anslutningar och 
VIKTIGT fasten, tex. for provning, sa kan den starta med 

ett ryck och 

OBSERVERA: For saker drift av maskinen maste man som ett mini- 
mum se till aft: 

Montering och driftsvillkor stammer overarm med uppgifterna pa 
markplaten samt med ev. medfoljande dokumentation (spanning, 
shorn, ev. frekvens, uppkoppling, model!, kapslingsklass, kylnings- 

tYP). 
- Vid anvandning av frekvensomriktare kan man tillata kOrning med 

hogre varvtal an dem som anges pa markplaten. 
- Maskinen ar korrekt monterad, riktad och ansluten till rOrledningar 

eller slangar. 

- Tryckbegransningsventilerna ar installda med hansyn till installa- 
tionsplatsens h6jd. 

- Drivdonen är installda pa det salt som krays (t.ex. spanningen i 

drivremmar, riktning av kopplingar). 
Kylluftcirkulationen ej ar blockerad. Kylningseffekten tar ej vara 
reducerad p.g.a. nedsmutsning av kylningsytorna. 
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SVENSKA 

- Rotorn kan vridas runt utan att karva, 
- Motorn har foreskriven rotationsriktning, 
- Alla fastskruvar och forbindningselement samt alla elektriska an- 

slutningar ar atdragna enligt uppgifterna i driftsinstruktionen eller i 

uttagsladans lock. 

- Jordnings- och potentialutjamningsledningar finns pa plats. 
- Eventuella tillsatser (sasom temperaturovervakning i lindningarna, 

stillstanduppvarmning, etc.) ar korrekt anslutna och funktionsdugli- 
ga. 

- Beroringsskydd f6r roterande och spanningsf6rande delar finns 
overallt ddr sa erfordras: 

- Eventuell extern kylning Or driftiklar och ansluten for angiven rota- 
tionsriktning och ej vallar oregelbundenheter i motorns drift. 

Insugsoppningarna maste vara sa placerade att 
VIKTIGT frammande partiklar inte kan sugas in och kastas 

ut genom tryckstutsama (risk for ogon och hud, 
forgiftningsrisk). 

Vid insugning frAn atmosfaren maste insug- A VIKTIGT ningsstutsama vara overtackta av lampliga 
skydd (galler eller dyl.), sa att frammande par- 

kroppsdelar, och kladesplagg ej kan sugas in. 

Denna upprakning kan inte vara heft uttammande. Ytterligare kontrol- 
ler kan erfordras enligt speciellt meddelade anvisningar eller anlagg- 
ningsspecifika kray. 

OBSERVERA: For aft garantera maskinens sakerhet under varaktig 
drift rekommenderas foljande atgarder vid idrifttagningen och dasef- 

ter i interval! pa c:a 500 drifttimmar: 
- Kontrollera att alla skruvforband ar atdragna med de moment som 

anges i driftsinstruktionen. 
- Lyssna efter oregelbundna Ijud eller vibrationer i lager- och 

lagerskoldar, lock och kapor. 
- Om motorn gar ojamnt eller avger abnorma Ijud: sla ifran strommen 

och atgarda omedelbart. 
- Om motorn gar felfritt kontrollera vardena for spanning, strom och 

effekt. 
- Overvaka om mojligt temperaturerna i lager, lindningar o.s.v. till 

dess de natt upp till normal arbetstemperatur. 

DRIFT 
Sakerhetsanvisningar 

Tackplatar och holjen som farhindrar beraring av 
VIKTIGT spanningsforande eller roterande delar, eller ar 

aysedda att sakerstalla raft luftciriculation och 
darmed effektiv kylning, far inte vara oppna oar motom ar i drift. 

Vid ljudtrycknivaer som overskrider 85 dB(A) 

VIKTIGT finns risk for varaktiga halsoskador, som mAste 
forebyggas med lampliga atgarder. 

Efter langre driftsuppehall maste man efter behov vidta de atgarder 
som beskrivs under "Idrifttagning" i kapitlet "Drift och underhall". 

UNDERHALL 
OBSERVERA: Omsorgsfulla och regelbundna inspektioner, oversy- 
ner och vardinsatser erfordras fOr att man i tid skall uppfatta och 

atgarda eventuella storningar innan de leder till omfattande skador. 

22 

ALLMANNA SAKERHETSANVISNINGAR 

A FARA 
re alit arbete pa motom eller apparaten, 

framfor alit innan man oppnat hOljen Over 

dess aktiva delar, maste motom, apparaten 
eller hela systemet frankopplas enligt "foreskriftema. Uppmark- 
samma danrid inte bars huvudstramkretsama utan ocksA even- 
tuella tillsats- eller hjalpstomkretsar, framfor alit stillestandsupp- 
vac- mningar. Vanta tills motom star stilla (utrullning p.g.a. stor rote- 
rande tyngd). Se Oven anvisningen vid "Fara" pa sid. 20, 21. 
De sedvanliga sakerhetsreglema enl. VDE 0105 ar: 

Koppla frAn strommen 
cra mot ofrivillig aterinkoppling 

Kontrollera stromlosheten 
Jorda och kortslut (Oven pamonterade kondensatorer) 
Tack Over eller skarma av angransande detaljer som star 
under spanning 

FARA 

VIKTIGT 

Ovannamnda &Order far inte Atertas tartan un- 
derhallsarbetet Or ayslutat och motom fardig- 
monterad. 

Motomsdriftsakerhetforutsatter att man vid varje 
reparation eller underhallsingrepp bars anVan- 
der reservdelar som levererats eller godkants av 

tillvedcaren och dessutom konsekvent foljer reparationsanvisningar- 
na. 

REPARATION 

Reparationer pa EEx-e-motorer maste utforas pa A VARNING Siemens verkstader eller anfortros officiellt god- 
kand specialist. 

ISARTAGNING (DEMONTERING) 
Sektionsritnirigar och explosionsskisser i driftsinstruktioner och an- 
nan dokumentation ger fackmannen vardefull information om stan- 
dardmotorernas och enheternas tekniska konstruktion. Specialutfo- 
randen och konstruktionsvarianter kan dock awika i vissa detaljer! 
Eventuella oklarheter bor darfor ovillkorligen klaras ut av SIEMENS 

servicecentral. Ange darvid motortyp och tillverkningsnummer, eller 
at servicecentralen utfOra underhallsarbetet. 

VIKTIGT 
Nar fastskruvama tagits bort fastbAlls vissa delar 
enbart i centreringar. Aven vid sakkunnig hante- 
ring kan det dart& inte uteslutas att enstaka 

tunga detaljer platsligt lossnar. Olycksfall och skador kan uppstA nar 
en sadan detalj faller ned. Fixera darfor alla detaljer som berors av 
arbetet. 

HOPSATTNING (MONTERING) 
Om fogtatningsmedel skall anvandass pa grund av krav enligt IP- 

skyddsformen (kapslingsklass), sa maste dessa fogar vid hopsatt- 
ningen Ater tatas med lamplig, silikonfri tatningsmassa som ej hard- 

nar (lamplig sort anges i tillhorande driftsinstruktion och andra anvis- 

ningar). 

Om IP-kapslingsklassen kraver inmontering av tatningar eller tat- 

ningselement, maste dessa kontrolleras och bytas ut om de ej langre 
ar tillrackligt effektiva. 

VIKTIGT. For skruvfarband med elektiiska anslutningar 
galler de Atdragningsmoment som anges i ut- 

tagslAdan. Om dessa ej innehalls kan risker upp- 
stA genom att enstaka ledningar lossnar. 
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2BV511.: Flans 50 ND10 -DIN 2501 eller 

ANSI-B16,5-2 -150, 

packning 50 ND 40 DIN 2690 

SVENSKA 

Packningar maste sitta koncentriskt, sa aft loppet inte trangs ihop. 
Anslutningsledningarna skall vara korta och ha tillracklig dimension. Om 
ejektorns blandaranslutning ar mindre an vakuumpumpens suganslutning, 
sa bOr man anvanda eft konformat overgangsstycke. 

Om den gas som stots ut pa trycksidan leds vidare, sa .maste man se till 
att det maximala utloppstrycket enl. pkt. 1.4.3 inte overskrids 

b) Sugstutsanslutning 
Anslutning med flans och packning som pa .tryckstutssidan. FOr att 
fOrhindra att rester Iran installationen, t.ex. svetsloppor, tranger in i 

ELMO-F rekommenderas aft en inloppssil salts in i sugledningen for de 
100 fOrsta drifttimmarna. 

c) Rekommenderad driftvatskeanslutning (Fig. 8) 

2.1.3 Olika slags driftvatsketillforsel (se Fig. 9) 

2.1.3.1 Kylkoppling 
Kylkoppling ar att fOredra om det finns tillrackligt med driftvatska och lagt 
insugningstrycktinskas: Den tillfOrda driftvatskan Mrs undan ph trycksidan 
och ersatts av ny vatska. 

ELMO-F. kan sjalv suga in driftvatska nar den fyllts ph fOrsta 
gingen. Se bara till aft vatskenivan är i hojd med anslutningen for 
ny vatska nar ELMO-F startas. . 

2.1.3.2' Uppkoppling med ayskiljate och partiall aterforing av 
driftvatska . . 

Uppkoppling med ayskiljare och partiell dtertbring av driftvatska anvands 
att spara driftvatska. En del av den driftvatska som skiljs ifran i 

ayskiljaren aterfOrs utan kylning till ELMO-F, medan resten ersatts av ny 
vatska. Den fordelarledning som krays for detta fOljer med ayskiljaren. 

2.1.4 . Driftvatskeayskiljare (se Fig. 10) 

Driftvatskeayskiljare inkl. tillhorande fOrbindelseledning kan erhallas som 
tillbehOr. 

Den separerar driftvatskan fran gasen och mojliggor partiell aterfaring av 
driftvatska. Darigenom kan behovet av driftvatska reduceras aysevart (se 
Fig. 5). 

For drift med kavitationsskydd (se pkt. 1.4.2) skall medfOljande slang (50) 
monteras mellan ayskiljaren och pumplocket (Fig. 10). 

Montering av slangarna. 
Slangarna far inte vara vridna nar de ansluts. Skydda dem fran mekaniska 
skador. 

Montering av skairingskopplingarna 
Pa, skarringskopplingar av specialstal fettar man fOrst in innerkonan, 
yttergangan och hela insidan av huvmuttern. Skruva forst huvmuttern lost 
pa gangstutsen, sa aft fettet kan fOrdelas i,gangan. 

2.1.5 Backventil 
For aft forhindra returflode av gas och driftvatska vid driftsuppehall skall 
sugledningen fOrses med en backventil med lagsta mojliga moistand (se 
Tillbehor i katalogen). 

2.1.6 Insugningstryck 40 - 10 mbar med ELMO-F och 
gasejektor 

Vid insugning.i tryckomradet 40 -10 mbar kopplas en gasejektor framfOr 
vakuumpumpen 2BV5. Denna komprimerar den utsugna gasen till 
pumpens insugningstryck. 

Det insugningstryck som kan uppnas med en ejektor ar 10 mbar. 

Vakuumpumpen 2BV5's effektbehov Overskrids ej nar en ejektor anvands. 
Det behovs alltsa ingen speciell energikalla till ejektorn. Vad betrdffar 
ejektorns montagelage finns ingen fOreskrift, eftersom laget inte paverkar 
funktionen. 

Siemens AG 

A VIKTIGT Drivgasen (omgivningsluft ph 20 °C, 1013 mbar) 
far inte innehalla nagra vatskedroppar. 

Vid evakuering av tankar har ejektorn en strypande effekt i omrddet 1000 
till c:a 100 mbar. For aft har fa korta luftningstider kan ejektorn fOrbigas 
med en shuntledning. Denna maste fOrseglas nar ejektorn skall vara aktiv. . 

Den mest gynnsamma omkopplingspunkten fOr drift av ejektorn ar 
c:a 40 mbar. (Fig. 12). 

2.2 FOrsta idrifttagning 
2.2.1 FOrberedelse 
Om ett aystangningsdon finns installerat i tryckledningen, sa maste man 
se till aft ELMO-F inte kan startas eller hallas i drift nar detta ar stangt. 

OBS: ELMO-F far inte torrkoras! 

FYII pa driftvitska i fOljande mangder innan ELMO-F startas: 
- 2BV5161: c:a 8 liter 
- 2BV5131, 2BV5121, 2BV5111 och 2BV5110: fyll pa c:a 3 liter, eller hall 

shuntledningens aystangningsventil (Fig. 8) Oppen i c:a 20 sekunder UN* 

att slappa in driftvatska i ELMO-F: 

Kontrollera aft anslutningarna for till- och franledningarna dr tata. 

Starta ELMO-F tillfalligt for aft kontrollera rotationsriktningen. Gasens 
stromningsriktning och axeins rotationsriktning maste.stamma averens 
med en riktningspil pa ELMO-F. JamfOr motorflaktens rotationsriktning 
med pilen pa baksidan av pumphuset (002A, Fig. 17). Om sa behovs kan 
man andra rotationsriktningen genom aft lata tva anslutningar byta plats. 
Kontrollera forst att pumpen inte far strum nar andringen Ors! 

2.2.2 Idrifitagning 
Vid matning med omriktare kan hogfrekventa strum- och 
spanningssvangnirigaritilledningarna vallaelektromagnetiska storningar. 
Darfur rekommenderas skarmade ledningar. 

Om driftvarvtalet (se markskylten) Overskrids forsamras pumpens 
butler-. och vibrationsegenskaper. Dessutom reduceras smOrffettets 
livslangd och intervallet for lagerbyte. Fraga leverantOren om gransvarvtalet, 
om det kan finnas risk for varvtal som kan skada pumpen. 

Starta ELMO-F. Kontrollera driftvatskan enl. pkt. 1.4.6 och korrigera den 
ev. med installningsventilen -(16, Fig. 8). stall in driftvatskeflodet med 
ledning av flodesmataren (15). Man kan ocksa mata upp.den driftvatska 
som tranger ut vid braddavloppet (7, Fig. 9). 

2.3 Anvisningar fbr driften 
2.3.1 Start och stopp 
Vid automatiskt styrd,drift - installation enl. pkt. 2.1.2.2. c - manOvreras 
farskvattentillforseln av en magnetventil (17) som styrs av motorn (Fig. 8). 

Delta innebar: 
ELMO-F inkopplad ventilen oppen 
ELMO-F frankopplad ventilen stangd 

Vid drift som inte styrs automatiskt Or man sa har: 

Start: Starta ELMO-F - och Oppna sedan omedelbart 
aystangningsventilen (18, Fig. 8). 

Stopp: Stang aystangningsventilen (18) och stoppa ELMO-F 
omedelbdrt (Fig. 8). 

Under driftsuppehall fOrblir reglerventilen (16) installd (Fig. 8). 
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2.3.2 TOmning 

A VIKTIGT 

SVENSKA 

ELMO-F-enheter som kOrs med driftvatskor som 
skulle kunna innehara risker for manniska eller 
miljo skall av sakerhetsskal spolas igenom med 

maskinen gaende innan de oppnas. 

Oppna alla tre avtappningshalen (068A) i pumplocket (061A) och at 

vatskan rinna ut. Vrid darvid motorrotorn mot rotationsriktningen for 
hand genom att vrida pa ytterfiakten (502A) tills ingen driftsvatska tranger 
ut langre (se riktningspilen pa pumphuset (002A)). 

Genom att valta ELMO-F 45° kring pumplocket (061A) kan man tornma 
den sa mycket att det inte finns risk for frostskador, even vid en langre tids 
driftsuppehall. 

2.3.3 Atgarder fore langre uppehall 
Fore en langre tids driftsuppehall (c:a 4 veckor eller mer), eller vid 
frostrisk, skall ELMO-F tammas enligt beskrivningen i pkt. 2.3.2, varefter 
man hailer c:a 1/2 liter konserveringsmedel (rostskyddsolja t.ex. 
Mobilarma 247 Iran Mobil Oil) i sug- eller tryckstutsen och kar pumpen en 

kort stund. 

Om Iiiiihjulet (047A) sitter fast pa grund av kalkavlagringar efter en langre 
tids uppehall, kan pumpkammaren fyllas med 10-procentig oxalsyra, som 
far verka i c:a 30 minuter. 

VIKTIGT 
Oxalsyra är halsovadligt. Undvik beroring med A 
huden och fortaring! 

3 Underhill 

3.1 Allmant 
Om finkorniga fbroieningar tranger in i pumpkammaren i ELMO-F 
tillsammans med gasen eller driftvatskan, sa kan man spola ren denna 
under pagaende drift genom de nedatriktande avtappningshalen G3/8 
(se Fig. 7). Darigenom reduceras dels slitaget pa lophjulet (047A) och 
pumphuset (002A); dels risken att lophjulet (047A) fastnar. 

Om driftvatskan ar starkt kalkhaltig, sa bar den gales mjuk. I annat fall 

maste pumpkammaren i ELMO-F da och da spolas igenom med 
avkalkningsmedel. 

OBS: Om motorerna ar utfOrda med slutna kondensvattenutslapp (t.ex. 
kapslingsklass IP55 eller IP56, se markskylten), sa maste dessa oppnas 
da och da, sa att ansamlat kondensvatten kan Wrinna ay. 

3.2 Smorjning 
For normala driftsforhallanden och drift med 50 Hz galler: 
Efter c:a 20 000 driftstimmar, dock senast efter 3 ar, skall rullningslagren 
och angransande fettkammare befrias fran gammalt fett och andra 
fOroreningar. Fyll da c:a 50% av utrymmet i lagren och 65% av de 
angransande fettkamrarna. Slutna lager skall bytas ut och kamrarna intill 
dem skall ej fyllas med fett. 

Vid oftirdelaktiga driftsforhallanden - andra frekvenser, omriktardrift 
med hogre varvtal etc. - reduceras intervallen for lagerbyte och fetibyte i 

relation till den starkare belastningen. 

Anvand Essos UNIREX N3 eller likvardigt smargett enl. DIN 51825-K3N. 
Garantiuppgifter rarande livslangd och smarjmedlens brukstid galler bara 

for fettet UNIREX N3. Blanda inte olika fettsorter! 

Lagerstorlekar och smorjtabell, se Fig. 11. 

28 

Nar nya rullningslager monteras skall de varmas likformigt till 80-100 °C 
innan de dras pa. Undvik Mirth slag (t.ex. med hammare)! 

Vid ny infettning eller byte av sparkullager (007A, 008A) bar man passa 
pa att samtidigt byta ut andra detaljer som ar utsatta for slitage (t.ex. 
V-ringen 033A). 

OBS: Ge akt pa tackplattans placering vid lagerbyte! Materialet i plattorna 
bar vara temperaturhallfast mellan ungefar -20 °C och +150 °C, t.ex. 
polyakrylgummi (ACM). 
Byt ut skadade delar mot nya. 

3.3 Atgarder vid stOrningar (se sid. 16) 

3.4 Atdragningsmoment for skruvfOrbanden 
Om inga andra specifika uppgifter lamnas skall skruvar och muttrar dras 
at med de moment som anges i Fig. 15. 

3.5 Reservdelar 
3.5.1 Allmanna anvisningar 
Uppge vid reservdelsbestallning dels artikelbeteckning och nummer, 
dels ocksa ELMO-F-modellen och tillverkningsnumret. Typ och nummer 
finns angivna pa markskylten. Artikelbeteckningen maste stamma Overens 
med beteckningen i reservdelslistan (se Fig. 17). 

Bestallningsexempel: 2BV5131-0KC00-7P 
No E F2 62 2621 04201 / 95 

Laphjul 047A 

Kommersiellt tillgangliga standarddetaljer kan kopas i Oppna handeln 
med exakt angivande av modell, dimensioner, hallfasthetsklass, etc. 

3.5.2 Reservdelar, standarddetaljer, sprangskiss av 
isartagen 2BV5 (se Fig. 17) 

3.5.3 Underhallsinstruktion 
Forutom denna driftsinstruktion finns ytterligare information i en 

underhallsinstruktion. Denna innehaller sakerhetsdata samt anvisningar 
rorande isartagning och hopsattning av ELMO-F vakuumpumpar/ 
kompressorer 2BV5 110 - 2BV5 161. 
Instruktionen ar speciellt aysedd for kvalificerad personal (definition av 
fackpersonal, se DIN VDE 0105 eller IEC 364). 

Underhallsinstruktionen kan bestallas fran tillverkaren under 

Best.nr. 610.44 416.02 (tyska/engelska) 

Ange fullstandig adress. 

3.5.4 Underhalls4garantiavtal 
Vid garantiansprak skall ELMO-F sandas in ooppnad. Tam den helt (se 

pkt. 2.3.2) och rengor utsidan innan den packas in. Ge akt pa 

kapslingsklassen enl. markskylten i samband med rengoringen. 

VIKTIGT 
FOr skydd av manniska och miljo maste fororenade 
ELMO-F-enheter saneras innan de sands in till 
reparationsverkstad. 

For att sakerstalla att de ELMO-F-enheter som sands in for reparation 
eller oversyn inte har karts med farliga medier erfordras en bindande 
deklaration (formular enl. Fig. 18). Denna skall fyllas i av bernyndigad 

fackman och bifogas vid insandningen. 

Om deklarationen inte finns pa reparationsverkstaden nar ELMO-F 

anlander, sa kommer leveransen att fordrajas; eftersom reparationsarbetet 
av sakerhetsskal inte far paborjas fOrran deklarationen foreligger. . 

Siemens AG 
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4 ELMO-G med EEx e-drivmotorer 
DIN EN 50 014/ VDE 0170/0171 Del 1 samt 
DIN EN 50 019/ VDE 0170/0171 Del 6 

SVENSKA 

FOr dessa maskiner gaffer dessutorn kompletterande eller speciell 
information i kursiv 

Om maskinen monteras med axe/n vertikalt maste man ordna ett skydd 
ovanfik, sa att frammande partiklar inte kan falla in i flakthuven (se DIN 
EN 50014/ VDE 0170/0171 del 1, aysnitt 111,16.1). Detta far dock inte 
innebara ett hinder Mr flaktens kylning av motom. 

Den pa markplaten angivna temperaturklassen for motom maste stamma 
med temperaturklassen for de brannbara gaser som eventuefft kan 
ffirekomma. En motorskyddsbrytare maste vara inkopplad framfor vale 
motor. Denna stalls in pa motoms markstrom och skall lOsa ut Thom den 
ph markplaten angivna tiden tEoch rotom kor fast. (Kontroff med ledning 
av den utlOsningskurva som medfoljer motorskyddsbrytaren.) Vid 
triangelkoppling maste det finnas ett overbelastningsskydd med skydd 
mot fasbortfall. 

Om overbelastningsskyddet emellertid bara erhalls genom direkt 
temperaturOvervakning med hjalp av temperatursensorer (se DIN EN 
50019/ VDE 0170/0171 del 6, bilaga A-M.b), sa maste maskinen 
besiktigas och godkannasspecielltffiratt faststalla att dess konstruktion 
passar fOr detta. 

W hanvIsar till DIN 57 165/ VDE 0.165. 

Reparationer maste ufftiras pa Siemens veikstader eller av officiellt 
godkand specialist. 
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ANHANG / ANNEX / APPENDICE / APENDICE / APPENDICE / BILAGA 

1 Flussigkeitsring 1 Liquid compressant or ring 
2 Pumpendeckel 2 Pump cover 
3 Laufrad 3 Impeller 
4 Saugschlitz 4 Inlet port 
5 Druckschlitz 5 Discharge port 

1 Anneau liquide 1 Anillo de liquido 
2 Couvercle de pompe 2 Tapa de la bomba 
3 Roue 3 Rodete 

4 Fente d'aspiration 4 Ranura de aspiracion 

5 Fente de refoulement 5 Ranura de impulsion 

1 Anello liquido 1 Vatskering 
2 Coperchio della pompa 2 Pumplock 
3 Girante 3 Rotor 
4 Fessura di aspirazione 4 Sugskara 
5 Fessura di mandata 5 Tryckskara 

Fig. 1 Schematischer Schnitt durch den Arbeitsraum (in Richtung Pumpendeckel gesehen) 

Section through the compression chamber (viewed in the direction of the pump cover) 

Coupe schematisee de la chambre de travail (vue en direction du couvercle) 

Section esquematica de la camara de operaciOn (visto en direction hacia la tape de la bomba) 

Sez. schematics della camera di compressione (vista vero ii Coperchio della pompa) 

Genomskarning av pumpkammaren, (sett mot pumplocket) 

' 

... 25 mm2 

Bei AnschluS mit DIN- Kabel- 
schuh ist dieser nach unten ab- 
zuwinkeln! 

If connections are made with DIN. 
cable lugs, bend the cable lugs 
downwards. 
Lorsque le raccordement est 
realise par cosses DIN, celles-' 
ci doivent etre plides vers le bas. 

Si la conexidn se efechia con 
terminales pare cables DIN, 
habra que doblarlos hacia abajo. 

Nel collegamentocon capocorda 
conformealle norme DIN, questo 
va piegato verso il basso. 

Vidanslutning med kabelskoenl. 
DIN skall denna bockas nedit. 

... 10 mm2 

Anschlufl eines einzelnen Lei- 
ters mit KlemmbUgel. 

Connecting a single conductor 
with a terminal clip. 

Raccordementd'un seul conduc- 
teur a une borne a &trier. . 

Conexion de un solo conductor 
con un pisacables. 

Allacciamento di ogni singolo 
conduttbre con morsetto di 
serraggio. 

Anslutning av en enkelledare 
med klambygel. 

... 25 mm2 

Anschlult von zwei etwa gleich 
dicken Leitern mit Klemmlo0gel. 

Connecting two conductors of 
almost equal thickness with a 

terminal clip. 

Deux conducteurs de diametre 
peu pre equivalents, raccordes 
une borne a ether. 

Conexion de dos conductores de 
diametro aproximadamente 
igual, con un pisacables. 

Allacciamento di due conduttori 
di stesso o pressocche indentico 
spessore con morsetto di 
serraggio. 

Anslutning av tvi ungefar lika 
tjocka ledaremed klambygel. 

... 10 mm2. 

Anschlult eines einzelnen Lei- 
ters unter auflerem Erdungs- 
winkel. 

Connecting a single conductor 
under the outer earthing angle. 

Raccordement d'un seul 
conducteur a une equerre exteri- 
cure de mise a la terre. 

Conexidn de un solo conductor 
bajo el angular exteriorde puesta 
a tierra. 

Allacciamento di ogni singolo 
conduttore sotto angolare di 
messa a terra esterno. 

Anslutning av en enkelledare 
under extern jordningsvinkel. 

... 25 mm2 

Bei AnschluB mit DIN- Kabel- 
schuh unter aullerem Erdungs- 
winkel. 

If connections are made with DIN 
cable lugs, under the outer ear- 
thing angle. 

Lorsque le raccordement est 
realise par cosses DIN, a une 
equerre exterieure de mise a la 
terre. 

Si la conexion se efechia con 
terminates para cables DIN, 
bajo el angular exteriorde puesta 
a tierra. 

Nel collegamento con capocorda 
conforme alle norme DIN, sotto 
angolare di messa a terra 
esterno. 

Vidanstutning med kabelsko enl. 
DIN under extern jordningsvin- 
kel. 

Fig. 2 AnschlieBbare Querschnitt je nach Klemmengrolle (ggf. reduziert durch Grofle der Leitungseinfahrungen) 
Conductor cross-sections connectable to the various terminals (may be reduced by size of cable entries) 
Sections raccordables suivant la taille de la borne (reduction eventuelle par la taille des entrées de cables) 
Section conectable segiin tamano del borne (en caso dado, mss pequena debido al tamano de las entradas de linea) 

Diamentri dei collegamenti a sec. delle misure dei morsetti (eventualmente sono ridotte le dimensioni delle aperture per i conduttori) 

Anslutningsbara ledarareor for olika klamstorlekar (ev. reducerat med hansyn till genomforingens storlek) 

30 Siemens AG 

Raubers Road Nudgee SPS SP276 Vacuum Sewer System OM Manual

Q-Pulse Id TMS636 Active 29/01/2014 Page 320 of 404



DEUTSCH / ENGLISH / FRAKAIS / ESPANOL / ITALIANO / SVENSKA 

max. Differenzdruck 

Maximum differential pressure 

Pression differentielle maxi a 

Presion diferencial max. enservicio , 

Empfohlener FrischflUssigkeitsstrom 

Recommended flowrate of fresh liquid 

Debit de liquide frais recommande 

Caudal recomendado de liquido nuevo 

Typ Pressionedifferenziale max. Portata raccomandata di liquido fresco 

Type Maximalt differenstryck Rekommenderat fliide av ny vatska 

Tipo 
50 Hz 60 Hz - 

2BV5 161 550 mbar, 650 mbar 2,4 m3/h 

2BV5 131 450 mbar 500 mbar 1,8 m3/h 

2BV5 121 450 mbar 400 mbar 1,5 m3/h 

2BV5 111 500 mbar 550 mbar 1,2 m3/h 

2BV5 110 500 mbar' 600 mbar 0,9 m3/h . 

Fig. 3 Maximaler, Differenzdruck bei Kompressorbetrieb 
Maximum differential pressure for compressor operation 
Pression differentielle maximale en fonctionnement en compresseur 
Presion diferencial max. en servicio como compresor 
Pressione differenziale max. per funzionamento compressore 
Maximalt differenstryck vid kompressordrift 

Max. zulassige MitfOrderung von Wasser betragt Ober den Ansaugstutzen bei 

Max. permissible quantity of water entrained via the suction flange 

Quantite maxi admissible d'eau entrainee a ('aspiration 

Contenido max. adm. de agua arrastrada a traves de la boca de aspiracion 

Contenuto max. di acqua ammesso tramite it bocchettone di aspirazione 

Max. tillaten medtransport av vatten via insugningsstutsen 

Typ Dauerbetrieb /Continuous operation Kurzzeitbetrieb / Short-time operation 
Type Service continu / En servicio permanente Service temporaire / En servicio de breve duracion 
Tipo Funzionamento continuo / Kontinuerlig drift Funzionamento brevi periodi I Intermittent drift 

2BV5 161 50 Hz 3,0 m3/h 6,0 m3/h 

2BV5 161 60 Hz 4,5 m3/h 6,0 m3/h ' 

2BV5 131 5,0 m3/h 5,0 m3/h 

2BV5 121 3,5 m3/h 4,5 m3/h 

2BV5 111 3,0 m3/h 3,4 m3/h 

2BV5 110 2,0 m3/h 2,5 m3/h 

Fig. 4 Ansauggas bzw. -dampf 
Suction gas or vapour 
Aspiration de gaz ou de vapeur 
Gas y vapores aspirados 
Gas rispettivamente vapore di aspirazione 
Insugningsgas/-anga 
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DEUTSCH / ENGLISH / FRANCAIS / ESPANOL / ITALIANO / SVENSKA 

Bemessungsbetriebsfliissigkeitsstrom bei Vakuumbetrieb (bei Wasser als BetriebsflOssig keit von 15°C) 

Nominal working liquid flowrate for vacuum operation (using water with a temperature of 15°C as working liquid) 

Debit nominal de liquide de fonctionnement en pompe a vide (pour de ('eau a 15 °C) 

Caudal asignado del liquido de servicio para operaci6n en vacio (con agua como liquido de servicio a 15 °C) 

Portata di taratura del liquido in funzionamento a vuoto (liquido di funzionamento: acqua, 15°C) 

Markflode av driftvatska vid vakuumdrift (driftvatska = vatten vid 15 °C) 

Betriebsart / Mode of operation 
Mode fonct. / Clase de servicio 
Modo di funzionamento / DriftsAtt 

KtihIschaltung Schaltung mit Abscheider und Betriebsflussigkeitsrlickfuhrung 
Cooling circuit Circuit with separator and recirculation of working liquid 
Montage froid Montage avec separateur et recyclage du liquide de fonctionnement 
Circuito trio Circuito con separador y reciclaje del liquido de servicio 
Circuito refrigerante Circuito con separatore e recupero parziale del liquido di funzionamento 

Kylkoppling Koppling med ayskiljare och aterflode av driftvatska 

Typ 
Type 33-200 mbar 200-500 mbar >500 mbar - 33-200 mbar 200-500 mbar >500 mbar 
Tipo 

--_-_,- 
X 

2BV5 161 2,40 m3/h 0,70 m3 /h 0,50 m3Ih 1,20 m3Ih 0,60 m3/h 0,25 m3/h 

2BV5 131 1,80 m3/h 0,45 m3/h 0,40 m3/h 0,90 m3/h 0,40 m3/h 0,18 m3/h 

2BV5 121 1,20 m3/h 0,40 m3/h 0,35 m3/h 0,60 m3/h 0,30 m3/h 0,12 m3/h 

2BV5 111 1,00 m3/h 0,40 m3/h 0,35 m3/h 0,50 m3Ih 0,30 m3/h 0,12 m3Ih 

2BV5 110 0,80 m3/h 0,35 m3/h - 0,30 m3 /h 0,45 m3Ih 0,25 m3/h 0,12 m3/h 

Fig. 5 Betriebsfltissigkeit (angegebene Werte sind far Trockenluftabsaugung) 

Working liquid (the values given in the table apply to dry-air extraction) 

Liquide de fonctionnement (les valeurs indiquees s'appliquent a ('aspiration d'air sec) 

Liquido de servicio (los valores indicados son para aspiraciOn con aire seco) 

Liquido di funzionamento (I valori riportatati in tabella valgono per aspirazione di aria asciutta) 

Driftvatska (angivna %/Arden gAller vid utsugning av torr luft) 

mit Kette und Haken 

avec chaIne et crochet 
con catena e gancio 

Fig. 6 Krantransport / Crane transport 
Manutention par engin de levage / Transporte con grim 
Traporto con gru / Krantransport 

/ with chain and hook 
/ con cadena y ganchos 
/ med kedja och krok 
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Graugullausfiihrung (Pumpenteile aus Graugua) / Cast-iron version (pump parts made from cast iron) 

Execution en fonte grise (elements de pompe en fonte grise) / Modelo de fundicion gris (piezas de la bomba de fundici6n gris) 

Esecuzione in ghisa grigia (parti della pompa in ghisa grigia) I GrajarnsutfOrande (pumpens delar av grajarn) 

Druckstutzen / Delivery branch 
Tubulurede refoulement/ Tuberia de impulsion 
Bocchettone di mandata / Tryckstuts 

Anschlufi fur Kavitationsschutz G3/8, 11 mm tief 
Connection for cavitation protection kit 3/8" BSP, 

depth 11 mm 
Raccord a protection anticavitation G3/8, 
prof. 11 mm 
Conexion protegida contra la cavitacion G3/8, 
prof.11 mm 
Collegamento per protezione anticavitazione G3/8, 
profondita 11mm 
Anslutning med kavitationsskydd G3/8, djup 11 mm 

Saugstutzen / Suction branch 
Tubulure d'aspiration / Tuberia de aspiraciOn 
Bocchettone di aspirazione / Sugstuts 

Entleerungsbohrungen G3/8 
Discharge outlet 3/8" BSP 
Orifice de vidange G3/8 
Agujerode desagfle G3/8 
Foro di svuotamento G3/8 
Tomningshal G3/8 

BetriebswasseranschluR G3/4, 24 mm tief 
Working-liquid connection 3/4" BSP, 
depth 24 mm 
Raccord d'eau de fonctionnement G3/4, 
prof. 24 mm 
Conexion del liquido de servicio G3/4, 
prof. 24 mm 
Collegamento per acqua G 3/4, profondita 24mm 
Driftvattenanslutning G3/4, djup 24 mm 

Edelstahlausflihrung (Pumpenteile aus Edelstahl) / Stainless steel version (pump parts made from stainless steel) 

Execution en acier inoxydable (elements de pompe en acier inox) / Modelo de aceroinoxidable (plezas de la bomba de acero inoxIdable) 

Esecuzione in acciaio pregiato (part della pompa in acciaio pregiato) / Specialstalutforande (pumpens delar av specialstal) 

Druckstutzen / Delivery branch 
Tubulure de refoulement/ Tuberia de impulsion 
Bocchettone di mandata / Tryckstuts 

Anschlufl far Kavitationsschutz G3/8, 11 mm tief 
Connection for cavitation protection kit 3/8" BSP, 
depth 11 mm 
Raccord a protection anticavitation G3/8, prof. 11 mm 
Conexion para modelo con protecci6n contra cavitaciOn 
G 3/8, prof. 11 mm 
Collegamento per protezione anticavitazione G3/8, 
profondita 11mm 
Anslutning med kavitationsskydd G3/8, djup 11 mm 

Saugstutzen / Suction branch 
Tubulure d'aspiration / Tuberia de aspiracion 
Bocchettone di aspirazione / Sugstuts 

Entleerungsbohrungen G3/8 
Discharge outlet 3/8" BSP 
Orifice de vidange G3/8 
Orificios de purga G 3/8 

Foro di svuotamento G3/8 
TOmningshal G3/8 

Fig. 7 Rohranschliisse / Pipe connections 
Raccords de tuyauterie / Conexion de tuberias 
Collegamento delle tubazioni / Roranslutningar 

Betriebswasseranschlu6 G3/4 
Wahlweise: G3/4, 24 mm tief oder far Flansch 
nach DIN 2633 and ANSI-B16,5-1/2-150 

Working-liquid connection 3/4" BSP 
Optional: 3/4" BSP, depth 24 mm or for flange to 
DIN 2633 and ANSI-B16.5-1/2-150 

Raccord d'eau de fonctionnement G3/4 
Au choix : G3/4, prof. 24 mm ou bride selon 
DIN 2633 et ANSI-B 16,5-1/2-150 

Conexion del liquido de servicio G3/4 
Opcionalmente: G3/4, de 24 mm de prof. o para 
brida segun DIN2633 y ANSI-B16,5-1/2-150 

Collegamento per acqua G 3/4, 
a scelta: G3/4 profondita 24 mm oppure perflangia 
sec. DIN 2633 e ANSI-B16,5-1/2-150 

Driftvatskeanslutning G 3/4, 
Valfritt: G3/4, 24 mm djup ellerfor flans ent DIN2633 
och ANSI-B16,5-1/2-150 
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1 

15 

16 

17 

ELMO-F 
Durchfluamesser (Option) 
Stellventil 
Magnetventil mit Motor gekoppelt: 

1 

15 

16 

17 

ELMO-F 
Flowmeter (option) 
Control valve 
Solenoid valve, coupled with motor 

1 

15 

16 

17 

ELMO-F 
Debitmetre (option) 
Robinet de reglage 
Electrovanne asservie au moteur 

(Motor an - Ventil auf) (Motor on 4 Valve open) (Moteur en marche 4 Vanne ouerte) 
(Motor aus - Ventil zu) (Motor off - Valve closed) (Moteur a l'arrat .Vanne farm* 

18 Bypall mit Absperrventil 18 Bypass with shutoff valve, 18 Bybass avec robinet d'arret 
19 Schmutzfanger (Option) 19 Filter (option) 19 Crepine (option) 
20 Betriebstliissigkeitszufahrung 20 Working-liquid feed pipe 20 Arrivee de liquide de fonctionnement 

(z. B. Gewinderohr-DIN 2440-DN 20) (e. g. threaded pipe.DIN 2440-DN 20) (tube filet° DIN 2440-DN 20) 

1 ELMO F 1 ELMO-F 1 ELMO-F 
15 Caudalimetro.(opcional) 15 Flussometro (opzionale) 15 Genomflodesmatare (valfri) 
16 Valvula de regulacion 16 Valvola di comando 16 Stallventil 
17 Electrovalvula acoplada at motor 17 ElettroYalvola accop°iata at motore 17 Magenetventil koppland med motorn 

(Motor en marcha 4 Valvula abierta) (Motore acceso 4 valvola aperta) (Motor till 4 Vent. oppen) 
(Motor parado \Uvula cerrada) . (Motore spent°, valvola chiusa) (Motor fran 4 Vent. stangd) 

18 DerivaciOn con valvula de cierre 18 By-pass con valvola di intercettazione 18 Shuntkoppling med sparrveritil 
19 Colector de impUrezas (opcional) 19 Filtro (opzionale) 19 Smutsuppsamlare (valfri) 
20 Alimentacion del liquido de servicio 20 Adduzione del liquido di funzionamento 20 Driftvatsketillforsel 

(p. ej., tubo roscado DIN 2440-DN 20) ' (per es. tubazione filettata DIN 2440-DN20) (t. ex. gangat rar DIN 2440-DN 20) 

Fig. 8 Empfohlener BetriebsfiiissigkeitsanschluB 
Recommended working-liquid connection 
Raccordement recommande pour le liquide de fonctionnement 
Conexion recomendada del liquido de servicio 
Collegamento consigliato per il liquido di funzionamento 
Rekommenderad anslutning av driftvatska 
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KflhIschaltung . 

Cooling-circuit connection 
Montage froid 
Circuito trio 

. Circuito refrigerante 
Kylkoppling 

DEUTSCH / ENGLISH / FRAKAIS / ESPANOL / ITALIANO / SVENSKA 

Schaltung mit Abscheider and teilweiser Betriebstnissigkeitsrackffthrung 
Connection with seperator and partial recirculation of working liquid 
Montage avec separateur et recyclage partiel du liquide de foncitionnement 
Circuito con separador y reciclaje parcial del liquido de servicio 
Circuito con separatoroe e recupero parziale del liquido di funzionamento 
Kopplingmed ayskiljare och delvis atermatning av driftvatska 

1 ELMO-F __ 1 ELMO-F 1 ELMO-F 
2 Saugleitung 2 Suction pipe 2 Conduite d'aspiration 
3 Ent Iftftungsventil (Magnetventil) 3 Vent valve (solenoid valve) 3 Valve de purge (Olectrovanne) 
4 RiickSchlagklappe 4 Non-return valve 4 Clapet de non-retour 
6 Fliissigkeitsabscheider 6 Liquid separator 6 Separateur de liquide 
7 Uberlauf 7 Overflow 7 Trop-plein 
12 Druckleitung 12 Delivery pipe 12 Conduite d'ecoulement 
20 Betriebsfliissigkeitszuftihrung 20 Working-liquid feed pipe 20 Arrivee de liquide de 

Abeachte Fig. 8) Fig. 8) fonctionnement (v. Fig. 8) 

1 ELMO-F 1 ELMO-F 1 ELMO-F 
2 Tuberia de aspiracon 2 Tubo di aspirazione 2 Sugledning 
3 Valvula de purga de aire (magnetica) 3 Valvola di disaerazione (elettrovalvola) 3 Avluftningsventil (magnetventil) 
4 Valvula de retencion 4 Valvola di ritegno 4 Backventil 
6 Separador del liquido 6 Separatore del liquido 6 Vatskeayskiljare 
7 Rebose 7 Tubo di supero 7 Braddavlopp 
12 Tuberia de impulsion 12 Tubo di mandata 12 Tryckledning 
20 Alimentacion del liquido de servicio 20 Adduzione del liquido di funzionamento 20 Tillforsel av driftvatska 

(vease Fig. 8) (ved. Fig. 8) (s. Fig. 8) 

Fig. 9 Moglichkeiten zur Zufiihrung der Betriebsflussigkeit (Schematisc'he Aufbauskizzen) 

Methods of supplying the working liquid (schematic diagrams of pump designs) 

Possibilites d'alimentation en liquide de fonctionnement (representation schematique) 

Posibilidades de alimentaciOn del liquido de servicio (representaciOn esquematita) 

Possibility di adduzione del liquidO di funzionamento (schema) - 

Tva satt aft tillfOra driftvatskary(scherriatiska principskiSser) 
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KunststoffausfUhrung 
Plastic version 
Execution en matiere plastique 
Mode lo de plastic° 
Esecuzione in materia plastica 
PlastuffOrande 

21 

30 

DEUTSCH / ENGLISH / FRANgAIS / ESPANOL / ITALIANO / SVENSKA 

50 

20 

EdelstahlausfUhrung 
Stainless steel version 
Execution en acier inoxydable 
Modelo de acero inoxidable 
Esecuzionein acciaio pregiato 
Specialstaluffdrande 

1 ELMO-F 1 ELMO-F 1 ELMO-F 
6 Betriebsfltissigkeitsabscheider 6 Working-liquid separator 6 Separateur de liquide de fonctionneinent 
20 Zufuhr BetriebsflOssigkeit 

(s. Fig. 8) 
20 Working-liquid feed pipe 

(see Fig. 8) 

20 Arrivee de liquide de 
fonctionnement (v. Fig. 8) 

21 Ablaut BetriebsflOssigkeit 21 Working-liquid discharge 21 Ecoulement de liquide de fonctionnement 
30 Rohnbzw. Schlauch, vollstandig 30 Pipe or hose, complete 30 Tube ou flexible, complet 
50 Kavitationsschutz- Anschlu6schlauch 50 Connection tube for cavitation protection 50 Tuyau flexible de raccordement de la 

protection anticavitation 

1 ELMO-F ' 1 ELMO-F 1 ELMO-F 
6 Separador del liquldo de servicio 6 Separatore del liquido di funzionamento 6 Driftsvatskefranskiljare 
20 Alimentacion del liquid() servico (v. Fig. 8) 20 'Adduzione del liquido di funzionamento 20 Tillforsel av driftsvalska 
21 Orificios de purga del liquido de servicio (ved. Fig. 8) (Fig. 8) 
30 Tuberia o manguera, completa 21 Scarico del liquido di funzionamento 21 Driftvatskeutslapp 
50 Manguera de union para la proteccion 30 Tubo flessibile ( completo) 30 Rik eller slang:komplett. 

contra la cavitacian 50 Tubo di raccordo dells 
protezione anticaYitazione 

50 AnslutnIngsslang for kavItatIonsskydd 

Fig. 10 ELMO-F mit BetriebsflUssigkeitsabscheider and Kavitationsschutz 
ELMO-F unit with working- liquid separator and cavitation protection 
ELMO-F avec separateur de liquide et protection anticavitation 
ELMO F con separador de liquido de servicio y proteccion contra cavitacion 

ELMO-F con separatore di liquido e protezione anticavitazione. 
ELMO-F med driftvatskeayskiljare och kavitaiionsskydd 

36 Siemens AG 

Raubers Road Nudgee SPS SP276 Vacuum Sewer System OM Manual

Q-Pulse Id TMS636 Active 29/01/2014 Page 326 of 404



DEUTSCH / ENGLISH / FRANCAIS / ESPANOL / ITALIANO / SVENSKA 

007A DIN 625 008A 'DIN 625 027A 450A 
Rillenkugellager AS . Rillenkugellager BS Lagerdeckel Lagerschild 
Deep-groove ball bearing, D-end Deep-groove ball bearing, ND-end Bearing cap Endshield 
Roulement a billes cote D Roulement a billes cote N Couvercle de palier Flasque-palier 
Rodamientos radiates rigidos LA Rodamientos radiates rigidos LCA Tapa del cojinete ^ Escudo portacojinetes 
Cuscinetti a sfere a gola profonda latO A 
Sparkullager AS 

Cuscinetti a sfere a gola profonda lato B 
Spirkullager BS 

Coperchio cuscinetto 
Lagedock 

Scudo del cuscinetto 
Lagerlock, yttre ' 

- Kurzzeichen Fettmenge Kurzzeichen Fettmenge Fettmenge Fettmenge 
Abbreviation Grease filling Abbreviation Grease filling Grease filling Grease filling 
Ref. abregee 
COdigo 

Qte de graisse 
Carga de grasa 

Ref. abregee 
C6digo 

Qte de graisse 
Carga de grasa 

Qte de graisse 
Carga de grasa 

Qte de graisse ,, 

Carga de grasa 
Typ / Type / Tipo Sigla 

FOrkortn. 
Quantity di grasso 
Fettmangd 

Sigla 
Forkortn. . 

Quantity di grasso 
Fettmangd 

Quantity di grass°. 
Fettmangd 

Quantity di grasso 
Fettmangd 

FM [9] [g] Egl 

2BV5 161-....0 - . 

- 6313-JC3 45 
6209-ZJC3 - 10 

2BV5 161-....2 - . 6210-ZJC3 12 18 

2BV5 131-....0 - . 

2BV5 131-....1 -. 6209-ZJC3 10 22 

2BV5 131-....2 - . 

. 

6211-ZJC3 14 ' 21 

2BV5 121-....0 - . . 

6208-ZJC3 8 10 
2BV5 121-....1 - . 

6209-ZJC3 
. 

10 
- 

22 2BV5 121-....2 - . 

2BV5 111-....0 - . 

2BV5 111-....1 -. 6208-ZJC3 8 10 

2BV5 111-....2 - . " 

6209-ZJC3 10 18- - 
2BV5 110-....0 - . 

6205-ZJC3 3 6 

. 

2BV5 110-....1 - . 

2BV5 110-....2 - . 6208-ZJC3 8 10 

Zwischenscheibe (Schutz der Zentrierung im Wellenende) 
Spacer washer (to protect centring bore in shaft end) 
Rondelle (protection du centrage en bout d'arbre) 
Arandela intermedia (protege el centrado en el extremo del eje) 
Spessore (protezione della centratura sulf estremita d'albero) 
Mellanbricka (skydd av centreringen I axeltappen) 

Fig.11,LagergriiRen and Schmiertabelle (Fettmengenangabe gelten nur fOr Schmierfett UNIREX N3) 

Bearing sizes and lubrication table (grease filling values only apply for UNIREX N3) 

Tailles de roulements et tableau de graissage (quantites de graisse valables seulement pour de la graisse UNIREX N3) 

Taman() de los rodamientos y tabla de lubrificacion (la cantidad indicada rige solo para la grasa UNIREX N3) 

Dimensioni dei cuscinetti etabella lubrificazione (le quantita di lubrificante riportate in tabella valgono solo peril lubrificante UNIREX N3) 

Lagerstorlekar och smtirjtabell (uppgifter reirande fettmangd galler enbart smOrjfettet UNIREX N3) 

Schematischer Schnitt durch den Arbeitsraum (in Richtung P.umpendeckel gesehen) 
Section through the compression chamber (viewed in the direction of the pump cover) 

Coupe schernatisee de la chambre de travail (vue en direction du couvercle) 
Section esquematica de la.camara de operation (visto en direction hacia la tapa de la bomba) 
Sez. schematica della camera di compressione (vista vero it Coperchio della pompa) 
Genomskarning av pumpkammaren, (sett mot pumplocket) 

BypaB 
Bypass 
Bybass 
Derivation 
By-pass 
Shuntkoppling 

Fig. 12 Betrieb mit Gasstrahler/Operation with gas ejector / Fonctionnement avec ejecteur a gaz 
Servicio con eyector de gas / Funzionamento con eiettore a gas / Drift med gasejektor 
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Typ 
Type 
Tipo 

Meftflachenschalldruckpegel /Measuring-surface sound-pressure level 

Niveau de pression acoustique / Nivel de presion acastica 

Livello di pressione sonora / Ljudtrycksniva 

50 Hz 60 Hz 
[ dB (A) ] [ dB (A) I 

2BV5 161 74 75 
2BV5 131 73 .77 
2BV5 121 69 75 
2BV5111 68 74 
2BV5 110 63 67 i 

Fig. 13 Melltlkhenschalldruckpegel nach DIN 45635, T 13 gemessen in 1 m Abstand bei mittlerer Drosselung und angeschlossenen 
Leitungen 

- 

Measuring-surface sound-pressure level to DIN 45635, Part 13 measured at distance of 1 m with average throttling and connected 
pipes 

Niveau de presSion acoustique selon DIN 45635, partie 13, mesure a 1 m de distance pour un etranglement moyen et avec conduites 
raccordees 

Nivel de presion adistica segOn DIN 45635, parte 13, medido a 1.m de distancia con estrangulamiento mediano y conductores 
conectados 

Livello di pressione ionbra sec DIN 45635, T13 misurato a lm di distanza con strozzamento medio e condotti collegati 

Ljudtrycksniva enl. DIN 45635, T13, matt pa 1 m aystand, medelstor strypning och anslutna ledningar 

Einzelgewicht 1) ohne Betriebsfltissigkeitskillung 
Individual weight 1) without working liquid 
Poids 1) sans remplissage en. liqUide de fonctionnement 
Peso por unidad 1) sin liquido 'de servicio 
Peso singolo 1) (senza liquido di funzionamento) 
Enhetens vikt 1) utan driftvatska pafylld 

GrauguflausfUhrung EdelstahlausfUhrung 
Cast-iron version Stainless steel version 
Execution mat. plastique Execution acier inox 
Modelo de fundichin gris Modelo de acero inoxidable 

Typ Esecuzione in ghisa grigia Esecuzione in acciaio pregiato 
Type Grajarnsutforancle SpecialstalutfOrande 
Tipo 

ca / approx./aprox. [ kg I 

2BV5 161. 252 272 . 

2BV5 131 185 192 
2BV5 121 165 172 
2BV5111 - 105 111 
2BV5 110 83 87 

1) 

1) 

1) 

1) 

1) 

1) 

Katalogtypen, bei SonderausfUhrungen sind 
hohere Gewichtem6glich 
Catalogue types, special versions may weigh 
more 
Types en catalogue ; les modeles speciaux 
peuvent peser plus lourd - 

Tipos sew:in catalogo; los modelos especiales 
pueden pesar mas 
Vale per ti pi riportati nel catalogo; per esecuzioni 
speciali sono possibili pesi differenti 
Katalogtyper, specialutfOranden kan vaga mer. 

Auf Tragfahigkeit der Lastaufnahmemittel und Hebezeuge achten! Die Tragfahigkeit ist entsprechend dem Maschinengewicht 
auszulegen. 
Observe the load carrying capacity of the load suspension devices and hoisting gear! The load carrying capacity must be in accordance 
with the machine weight. 
Veiller a la portance des elements de suspension et des engins de levage ! La portance devra etre adaptee au poids de la machine. 
Observar la capacidad de carga de los aparatos elevadores! La capacidad de carga se configurara segun el peso de la maquina. 
Assicurarsi the la capacita degli attrezzi di sollevamento sia sufficiente per it peso della macchina! 
Se till att lyftdonen har erforderlig kapacitet! Deras barfOrmaga skall racka for maskinens vikt. 

Fig. 14 Gewichtsangaben 
Pump weights 
Poids des machines 
Pesos 
Indicazione del peso 
Viktuppgifter 
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soi4 

. Gewinde- et / Thread- et 

et du filetage 1 0 de la rosca 
Filetto- 0 I GfingdImeter 

M4 MS, M6 M8 M10 

- 

M12 M16 

Festigkeitsklassen / Strength classes 

Classi 
dsidre resistance / Clases de resistencia 

esistenza / Halltasthetsklasserna 
5.6 5.6 8.8 8.8 - 8.8 8.8 5.6 

Anziehdrehmoment / Tightening torque 
(N m] 

Couple de serrage / Par de apriete 
± 10% 

Coppia di serraggio I Atdragningsmoment 

1,4 3 8 20 40 70 100 

Anziehdrehmomente ftir Schraubenverbindungen (nicht far elektrische AnschlUsse) 
Tightening torques for screwed connections (not for electrical connections) 
Couples de serrage des assemblages visses (ne concerne pas les connexions electriques) 
Pares de apriete pare uniones atornilladas (no para conexiones electricas) 
Coppie di serraggio per viti di attacco (non per allacciamenti elettrici) 
Atdragningsmoment for skruvforband (ej for elektriska anslutningar) 

Gewinde- 0 / Thread- e 
e du filetage / e de la rosca 

Filetto- e I Ggngdimeter . 

M4 MS M6 M8 - M10 

Anzlehdrehmoment / Tightening torque [N m] 
Couple de serrage / Par de apriete 

± 10% 
Coppia di serraggio / Atdragningsmoment 

1,0 2,2 3 7 
.. 

11 

Anziehdrehmomente fur Schraubenverbindungen der elektrischen AnschlUsse - Klemmenbrettanschltisse (auller Klemmenleisten) 
Tightening torques for screwed electrical connections - terminal board connections (except for terminal strips): 
Couples de serrage. des bornes de la plaque a bornes (ne concerne pas les borniers) 
Pares de apriete para uniones atornilladas de las conexiones electricas en la placa de bornes (exceptuando las regletas de bornes). 
Coppie di serraggio per le viti di attacco di collegamenti elettrici / dei portamorsetti (escluse morsettiere) 
Atdragningsmoment ftir de elektriska anslutningarnas skruvfOrband (utom pa kontaktrader far hjalpanslutningar) 

Fig. 15 Anziehdrehmomente (Die obigen Anziehdrehmomente gelten soweit keine anderen Werte angegeben sind!) 

Tightening torques (The above tightening torques apply unless other values are specified!) 

Couples de serrage (Les couples de serrage indiques ci-dessus sont valables pour autant qu'aucune valeur specifique 

ne soit donnee.) 

Pares de apriete (Los pares indicados son validos mientras no se especifiquen otro!) 

Coppie di serraggio (Le coppie di serraggio indicate qui di sopra sono valide se non sono indicati altri valoril) 

Atdragningsmoment (Ovanstaende atdragningsmoment galler om ej andra varden angivits!) 
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DEUTSCH 

Storungen Ursache Abhilfe 

Motor lauft nicht an, kein 

Laufgerausch 
Unterbrechung in mindeatens zwei Leitungen der 

Stromversorgung 
Unterbrechung an Sicherungen, Klemmen bzw. Zuleitung 
beseitigen 

Motor lauft nicht an, Brumm- 
gerausch 

Unterbrechung in einer Leitung der Stromversorgung 
Motor laufer sitzt fest 

. 

Laufrad defekt 
Motor lager defekt 

s. "Motor Mull nicht an, kein Laufgerausch" 
Pumpe entkalken (s. 2.3.3) 
ggf. Pumpe entleeren und saubern (s. 2.3.2 ) 

ggf. Laufrad-Spalteinstellung pi-Wen bzw. korrigieren (s. 2.41 
Laufrad ersetzen (s. 2.3* und 2.4') 
Lager ersetzen (s. 2.3* und 2.41 

Motorschutzschalter I6st nach 

Einschalten wieder aus 
KurzschluB in der Wick lung 
Motor liberlastet 
Gegendruck im Druckstutzen zu hoch 

mitgeforderter Fltissigkeitsanteil zu hoch 

ELMO-F sitzt fest 

Wick lung prtifen lassen 
Betriebsfliissigkeitsstrom drosseln 
Gegendruck verkleinern 
Fltissigkeitsanteil verkleinern 
s. "Motor lauft nicht an, Brummgerausch" 

Leistungsaufnahme zu hoch Verkalkung oder Ablagerung ELMO-F entkalken bzw. saubern (s. 2.3.3 und 2.1*, 2.2*) 

. ELMO-F erzeugt kein Vakuum keine Betriebsfltissigkeit vorhanden 
grol3e Undichtheit in der An lage 

falsche Drehrichtung 

Richtigen Betriebsflgssigkeitsstromes gewahrleisten 
An lage abdichten 
Drehrichtung andern durch Vertauschen von 2 elektr. 

Anschlul,- leitungen 

ELMO-F erzeugt zu geringes 
Vakuum 

ELMO-F zu klein ' 

Betriebsflussigkeitsstrom zu gering 

Betriebstkissigkeit zu warm > 15 °C 

Erosion 
kleine Undichtheit in der Anlage 
Gleitringdichtung undicht 

grogere ELMO-F einsetzen 
Betriebssllussigkeitsstrom bis zum 2-fachen erhohen des 

Nennforderstromes erhohen 
BetriebsflOssigkeitsstrom kiihlen bzw. erhOhen 

betroffene Bauteile erneuern k 

Anlage abdichten 
Gleitringdichtung erneuern (s. 2.3* und 2.4') 

Anomale, kreischende Gerau- 
sche 

Kavitation der ELMO-F 
BetriebsflUssigkeitsstrom zu grog 

Kavitationsschutzleitung anschlieBen 
BetriebsflOssigkeitsstrom Killen und reduzieren 

ELMO-F undicht Dichtungen defekt Dichtungen Oberprufen 

Fig. 16 Beseitigung von StOrungen ( = s. Instandhaltungsanleitung 610.44 416.02 ) 

ENGLISH 

Fault Cause Remedy 

Motordoesn'tstart; no motornoise At least two of the power supply leads are 
interrupted 

Check the fuses, terminals and supply leads 

Motor doesn't start; humming 
noise 

One of the supply leads is interrupted 
Motor rotor is jammed 

Impeller faulty 
Motor bearing faulty 

See "Motor doesn't start; humming noise" 
Decaleity ELMO-F s. 2.3.3 
If necessary, drain and clean ELMO-F s. 2.3.2 
Check and, if necessary correct impeller gap s.2.4* 

Replace impeller s. 2.3* and 2.4* 
Replace bearing s. 2.3* and 2.4* 

Motor circuit-breaker trips when 
the motor is switched on 

Winding short-circuit 
Motor overloaded 
Counterpressure in discharge too high 

Too much liquid compressant entrained 
ELMO-F stuck 

Check the motor winding 
Reduce the liquid compessant flow 
Reduce the counterpressure 
Reduce quantity of compressant 
See under "Motor doesn't start; humming noise" 

Power consumption too high Lime or other deposits ELMO-F Clean and remove deposits s. 2.3.3 und 2.1*, 2.2* 

ELMO-F doesnigenerate vacuum No liquid compressant 
Severe leak in the system 
Wrong direction of rotation 

Check supply of compressant is correct 
Repair any leaks in the system 
Reverse the direction of rotation by changing over two of the leads 

ELMO-F produces to little vacuum ELMO-F too small 
Liquid compressant flow too low 
Liquid compressant too warm (> 15 °C) 

Erosion 
Slight leak in the system 
Sliding ring packing leaking 

Use a bigger ELMO-F 
Increase compressant flow to maximum value (2 times nominal value) 
Cool the compressant or increase compressant flow 
Replace relevant parts 
Repair the leak 
Check the mechanical seal s. 2.3* und 2.4* 

Abnormal screeching noises ELMO-F cavitation 
Liquid compressant flow too high 

Connect cavitation protection line 
Check flow of liquid compressant and reduce it 

ELMO-F leaking Gaskets seals faulty Check all gaskets and seals 

Fig. 16 Faults and how to eliminate them =s. Repair Inst uctions 610.44 416.02 ) 
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FRANgAIS 

Incidents Cause Remede 

Le moteur ne demarre pas, pas 
de bruit de marche 

Coupure d'au moins deux conducteurs d'alimentation Verifier les fusibles, les bomes et les conducteurs d'alimentation 

Le moteur ne demarre pas ; 

ronflement 
Coupure d'un conducteur d'alimentation 
Le rotor du moteur est grippe 

Roue defectueuse 
Roulements de moteur defectueux 

Voir Le moteur ne demarre pas, pas de bruit de marche" 
Detartrer l'ELMO-F (voir 2.3.3) 
Eventuellem. vidanger et nettoyer I'ELMO -F (voir 2.3.2) 
Eventuellem. verifier et ajuster ('interstice de Ia roue (voir 2.4*) 
Remplacer la roue (voir 2.3* et 2.41 
Remplacer les roulements (voir 2.3* et 2.41 

Le disjoncteur serie moteur 
redeclenche apres 
l'enclenchement 

Court-circuit dans l'enroulement 
Moteur surcharge 
Trop forte contrepression au refoulement 
Trop grande quantite de liquide refoule 
ELMO-F grippee 

Faire verifier l'enroulement 
Reduire le debit de liquide de fonctionnement 
Reduire la contrepression 
Reduire la part de liquide 
Voir le moteur ne demarre pas ; ronflements" 

Puissance absorbee trop elevee 
. 

Depot de calcaire ou autre depot 
. 

Detartrer ou nettoyer l'ELMO-F (voir 2.3.3 et 2.1*, 2.21 

L'ELMO-F ne genere pas de vide Absence de liquide de fonctionnement 
Fuite importante dans le circuit 
Mauvais sens de rotation 

Assurer le debit correct de liquide de fonctionnement 
Colmater les fuites 
Inverser le sens de rotation en permutant deux phases 

Vide genera insuffisant ELMO-F trop petite 
Debit de liquide de fonctionnement insuffisant 

Liquide de fonctionnement trop chaud > 15°C 
Erosion 
Petite fuite dans le circuit 
Fuite au niveau du joint rotatif 

Utiliser une ELMO-F plus grande 
Augmenter le debit de liquide de fonctionnement jusqu'au double du 

debit nominal 
Refroidir le liquide de fonctionnement ou augmenter le debit 
Remplacer les pieces concernees 
Colmater les fuites ' 

Remplacer les joint rotatif (voir 2.3* et 2.41 . 

Bruit anormal, grincement 
. 

Caviten de la pompe 
Debit 8'8 

' 
liquide de fonctionnement trop eleve 

Raccorder un tuyau anticavitation 
Controter el reduire le debit de liquide de fonctionnement 

Fuite sur ELMO-F Joints defectueux Verifier les joints 

Fig. 16 Pan nes et depannage = voir instructions de maintenance 610.44 416.02) 

ESPANOL 

Perturbaclones Causa Remedlo 

El motor no arranca, no 

hay ruido de marcha 
Hay interruption en por to menos dos 
conductores de alimentacion 

Comprobar los fusibles, bornes y conductores de alimentaciOn 

El motor no arranca, 
hay zumbido 

Hay interruption en un conductor de alimentacion 
Este atascado el rotor del motor 

Este defectuoso el rodete 
Este defectuoso el rodamiento del motor 

V. ,,EI motor no arranca, no hay ruido de giro" 
Descalcificar la bombs (v. 2.3.3) 
en caso dado, vaciar y limpiar Ia bomba (v. 2.3.2) 
en caso dado, comprobar y corregir el ajuste del intersticio del rodete (v. 2.41 
Reemplazar el rodete (v. 2.3* y 2.41 
Reemplazar los rodamientos (v.2.3* y 2.41 

El guardamotor se 
dispara tras la conexion 

Cortocircuito en el devanado 
El motor esta sobrecargado 
Es demasiado alta la contrapresion en Ia 

boca de impulsion 
Gran cantidad de liquido arrastrado 
Este atascada la ELMO F 

Comprobar el devanado 
Reducir el caudal del liquido de servicio' 
Reducir Ia contrapresi6n 

Reducir la pane de liquido 
V. ,,EI motor no arranca, hay zumbido" 

Potencia absorbida 
demasiado elevada 

DepOsitos calcareos.o sedimentaciones Descalcificar o limpiar la ELMO F (v. 2.3.3 y 2.1*, 2.21 

La ELMO F no genera 
ningrin vacio ' 

No hay liquido de servicio 
Hay una fuga grande en la instalaciOn 
Direcci6n de giro erronea 

Garantizar el caudal correcto del liquido de servicio 
Hermetizar la instalacion 
Invertir la direcci6n de giro permutando 2 conductores de alimentacion 

La ELMO F genera poco 
vacio 

La ELMO F es demasiado pequefia 
Caudal insuficiente de liquido de servicio 
El liquido de servicio este demasiado caliente>15°C 
Erosion 
Hay una pequefia fuga en la instalacion 
El reten tiene una fuga 

Colocar una ELMO F mss grande 
Aumentar el caudal de liquido de servicio hasta 2 veces el nominal 
Refrigerar el liquido de servicio, o aumentar el caudal 
Reemplazar las piezas afectadas 
Hermetizar la instalaciOn 
Renovar los retenes (v. 2.3* y 2.41 

Ruidos anornalos, 
estridentes 

Cavitation de la ELMO F 

Caudal demasiado grande de liquido de servicio 
Conectar la protecci6n contra cavitation 

- 

Comprobar el caudal de liquido de-servicio y reducirlo 

La ELMO F tiene fugas Las juntas estan defectuosas Comprobar las juntas 

Fig. 16 Perturbaciones y su eliminaciOn =v. lnstrucciones de mantenirhiento 610 .44416.02) 
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ITALIAN° 

Anomalia Causa Rimedio 

II motore non si awia, non si 

sente alcun rumore di esercizio 
Interruzione di almeno due conduttori di 

alimentazione 
Control lare ifusibili, i morsetti ed i conduttori di alimentazione ed eliminare 
eventuali guasti 

H motore non si awia, si sente 
un ronzio 

Interruzione in uno dei conduttori di alimentazione 
Rotore inceppato 

Girante difettosa 
Cuscinetti del motore difettosi 

Ved. sotto "Motore non si awia, nessun rumore" 
Decalcificare la pompa (ved. 2.3.3) 
Svuotare e pulire la pompa se necessario (ved 2.3.2) . 

Controllare ed eventualmente correggere la regolazione del traferrogirante 
(ved. 2.41 
Sostituire la girantelved. 2.3" e 2.41 
Sostituire i cuscinetti (ved. 2.3* e 2.41 

L'interuttore di protezione 
. sgancia di nuovo dopo 
l'inserzione 

Cortocircuito nell'awolgimento 
Motore sovraccarico 
Contropressione net bocchettone troppo elevate 
Ouentita di liquido convogliato troppo elevato 
ELMO -F inceppato ' 

Controllare l'avvolgimento 
Strozzare il (kiss° del liquido di funzionamento 
Ridurre la contropressione 
Ridurre la quantita del liquido 
Ved. sotto "Motore non si awia, ronzio" 

L'assorbimento di potenza e 

troppo elevato 
Depositi o incrostazioni calcaree Pulire ed eventualmente decalcificare l'ELMO-F (ved. 2.3.3. e 2.1*, 2.21 

ELMO-F non genera il vuoto 

' 

Manca il liquido di funzionamento 
Grosse fughe nell'impianto 
Senso di rotazione sbagliato 

Controllare l'adduzione del liquido di funzionamento 
Rendere stagno l'impianto 
Cambiare il senso di rotazione permutando 2 conduttori elettrici 

ELMO-F genera un vuoto 
insufficiente 

. 

ELMO-F troppo piccolo 
Portata del liquido di funzioriamento insufficiente 

II liquido di funzionamento e troppo caldo (>15°C) 
Erosioni 
Piccola fuga nell'impianto . 

Guarnizione ad anello scorrevole non stagna 

Utilizzare una macchina ELMO-F pffi grande .. 

Aumentare il flusso del liquido di funzionamento fino al coppiodella portata 
nominale 
Raffreddare o aumentare il liquido di funzionamento 
Sostituire le parti se necessario 
Rendere stagno l'impianto . 

Sostituire tenuta ad anelloikorrevole (ved. 2.3* e 2.41 

Rumori anomali, stridori Cavitazione di ELMO-F 
Portata eccessiva del liquido di.funzionamento 

IP 
Utilizzare una protezione.anticavitazione 
Controllare e ridurre la portata del liquido di funzionamento 

ELMO-F non stagno Guarnizioni difettose Controllare le guarnizioni 

Fig. 16 Guasti e rimedi ved. istruzioni di manutenzione 610.44416.02) 

SVENSKA 

. Storning Orsak Atgard 

Worn startarinte, inget Ijudsom 
tyder pa act den gar 

Brott pa minst tva ledningar i stromforsogningen Aterstall stromfdrsorjningen genom alt atgarda.sakringar, 
kontakter eller tilledning. 

Motorn startar inte, 
brummande Ijud 

Brott pa en ledning i stromforsorjningen 
Motorns rotor sitter fast. 

Lophjulet defeld. 
Motorlager defekt. 

Se Motorn startar inte, inget Ijud som tyder pa at' den gar". 
Avkalka pumpen (se 2.3.3). 
Tom vid behov pumpen och rengor den (se 2.3.2) 
Kontrollera lophjulsgapet och justera vid behov (se 2.41 
Byt ut lophjulet (se 2.3*; 2.41 
Byt ut lager (se 2.3*, 2.41 

Motorskyddsbrytaren loser ut 
efter ornstart 

Kortslutning i lindningen. 
Motorn ovorbelastad. 
F6r h6gt mothyck i tryckstutsen. 
For stor vatskeandel pumpas igenom. 
ELMO-F sitter fast. 

Lit kontrollera lindningen. 
Stryp driftvatskeflodet. 
Reducera mottrycket. 
Reducera vaiskeandelen. . 

Se Motorn startar inte, brummande Ijud ". 

For stor effeldforbrukning Forkalkning eller avlagringar. Avkalka eller rengor pumpen (se 2,3.3 och 2.1*, 2.2*) 

ELMO-F alstrar inget vakuum. Finns ingen driftvatska. 
For stort lackage i systemet. 
Fel rotationsriktning. 

Sakerstall raft Ride av driftvatska. 
Tata systemet. - 

Andra rotationsriktningen genom act lata tva anslutningar byla 
plats. 

. 

ELMO-F alstrar for Mgt vakuum. 

. 

. 

Pumpenfor klen. 
Driftvatskefleidet for litet. 
Driftvatskan for varm >15 °C 
Erosion. 
Mindre otathet i systemet. 
Glidringtatningen otat. 

Satt i st6rre pump. 
Oka NO' av driftvatska till 2 ggr mai-kik:Wet. 

Kyl ned eller Oka flodet av driftvatska. 
Byt ut berorda detaljer. 
Tata systemet. 
Byt ut glidringlatningen (se 2.3*, 2.41 

, . 

Frammande knastrande Ijud. 

- 
Kavitation i ELMO-F. 
Driftvatskeflodet firir slut. 

Anslut kavitationsskyddsledning: 
Kontrollera och minska driftvatskefloclet. 

ELMO-F otat. Packningar defekta. Kontrollera Packningarna . 

Fig. 16 StOrningar och fitgarder, mot dessa (*.v. Unterhallinstruktionen 610.44416.02) 
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DEUTSCH 

Ersatztelle (Fig. 17), vom Werk lieferbar 065A Schutzstopfen 504A . Tulle 
(s. Bestellbeispiel) 066A Kappe 505A Paftfeder (Ur Auftenliifter 

068A Verschluftschraube 511A Klemmenplatte 
001A Motorgehause vollstandig 068B Dichtring 512A Gummistopfen 
002A Pumpengehause 071A Rohr filr Kavitationsschutz 513A - Verbindungsschiene 
005A Motorlaufer 072A Scheibe filr Kavitationsschutz 514A Klemmbugel 
007A Rillenkugellager 078B Verschluftschraube 515A Winkel 
008A Rillenkugellager 080A Dichtring 520A Scheibe 
011A Spiral-Spannstift 080C Klemmplatte ' 544A Klemmenkasten-Oberteil 

018A Feder-Scheibe 081A Erdungsschraube .- (mit Schnurdichtung) 
022A Scheibe 083A Erdungswinkel 571A Klemmplatte 
026A Lagerschild, AS 083C Furl 582A 0-Ring 
027A Lagerdeckel 084A Kontaktwinkel 584A Klemmenkasten-Deckel 

030A ' Spiral-Spannstift fiir 035A 084C Tesamoll (mit Schnurdichtung) 
033A V-Ring 085C Abdeckung 

035A Gleitringdichtung 088C Dichtung 640A Klemmenbrett 
036A Scheibe 648A Zwischenstiick 
037A, Spiral-Spannstift 102A Scheibe 654A Dichtung 

040A Leistungsschild 164A V-Rihg 656A Oberteil 

041A Schraube 165A Stiftschraube 660A VerschluBstopfen 
042A Klemmenkasten, komplett 662A Erdung 

.047A Laufrad. 300A Scheibe 663A Dichtung 

048A Toleranzring f. Laufrad 665A Deckel 

048B Steuerscheibe 450A Lagerschild BS 667A Schraube fftr Klemmenkastendeckel 

050A Ventilplatte 455A Federband 668A Schild (Schutzeichen) 

051A Fangplatte 674A Leitung . 

058A Dichtring 500A LUfterhaube 
061A Pumpendeckel 502A Auftenliifter 888E Platte 

064A Platte ftir Pumpendeckel 503A Schraube 

Spare parts (Fig. 17), available from 
the vs/orks (see order example) 

ENGLISH 

065A Protective plug 
066A Cap 
068A Screw plug 

001A Motor casing, complete 068B Sealing ring 

002A Pump casing 071A Pipe for cavitation protection 

005A Motor rotor 072A Washer for cavitation protection 

007A Deep-groove ball bearing 078B . Screw plug 

008A Deep-groove ball bearing 080A Sealing ring 

011A Centering pin 080C Clamping plate 

018A Spring washer 081A Earthing screw 

022A Washer 083A Earthing bracket 

026A Bearing shield, D-end 083C Foot 

027A Bearing cap 084A Contact bracket 

030A Centering pin for 035A 084C Adhesive tape 
033A V ring ' 085C Cover 

035A Mechanical seal 088C Seal 

036A Washer 
037A Centering pin 102A Washer 
040A Rating plate 164A V ring 

041A Bolt 165A Stud bolt 

042A Terminal box, complete 
047A Impeller - 300A Washer 
048A Tolerance ring for impeller 
048B Port plate 450A Bearing shield, ND-end 

050A Valve plate 455A Spring strip 
051A Intercepting plate 
058A Sealing ring 500A Fan cowl 
061A Pump cover 502A External fan 

064A Plate for pump cover 503A Screw 

504A Support sleeve 
505A Featherkey for external fan 
511A Terminal board 
512A- Rubber plug 
513A Connecting bar 
514A Terminal clip 
515A Bracket 
520A Washer 
544A Terminal box, upper section 

(with cord seal) 
571A Clamping plate 
582A 0-ring 
584A Terminal box, cover (with cord seal) 

640A Terminal board 
648A Adapter 
654A Seal 
656A Upper section 
660A Sealing plug 
662A Earthing 
663A Seal 
665A Cover 
667A Screw for terminal box cover 
668A Mark of conformity 
674A Lead 

888E Adapter plate 

Normtelle sind nach Abmessung, Werkstoff and Oberflache 
im freien Handel zu beziehen. 

Standard commercially available parts are to be purchased 
in accordance with the specified dimensions, material and 
surface finish. - 

Les pieces normalisees peuvent etre obtenues dans le 

commerce d'apres leurs dimensions, le materiau et l'etat de 
surface. 

Las piezas homologadas pueden adquirirs'e en el mercado 
indicando dimensiopes, material y superficie. 

Le parti di ricamblo normaliziate circa dimensioni, materiali 
e superficie sono reperibili in commerico. 

Standarddetaljer med onskade dimensioner, material och 
yta kan erhallas i oppna handeln. 

160A 
505A 

DIN 125 

0 
082A 548A 670A 
087C 578A 675A 
516A 651A 
518A 653A 

DIN 128 

506A DIN 471 0 
100A DIN 580 DIN 582 

007A 
008A 

DIN 625 
Lagertyp 
Type of bearing: 
Type de roulement: 
Tipo de cojinete: 
Tipo dl cuscinetto: 

'Lagertyp: 

081C 161A 
082C 458A 

DIN 934 

006A DIN 6885 
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FRANgAIS 

Pieces de rechange (Fig. 17), livrables par 065A Bouchon protecteur 504A Insert 
l'usine (voir exemple de commande) 066A Bouchon 505A Clavette pour ventilateur exterieur 

068A Bouchon filets 511A Plaque a bornes 

001A Carcasse de moteur, complete 068B Joint 512A Bloc caoutchouc passe-fils 

002A Corps de pompe 071A Tube pour 513A Barrette de liaison 

005A Rotor du moteur protection anticavitation 514A Etrier 
007A Roulement a billes 072A Rondelle pour 515A Equerre 

008A Roulement a billes protection anticavitation 520A Rondelle 
011A Goupille elastique spiralee 078B Bouchon filets 544A Corps de boite a bornes (avec joint torique) 

018A Rondelle elastique 080A Joint 571A Plaquette de serrage 

022A Rondelle 080C Plaquette de serrage 582A Joint torique 

026A Flasque-palier, cote D 081A Vis de terre 584A Couvercle de boite bornes (avec joint torique) 
027A Couvercle de palier 083A Equerre de miss a la terre 

030A Goupille elastique spiralee pour 035A 083C Patte 640A Plaque a bornes 
033A Bague d'etancheite en V 084A Equerre de contact 648A Chevalet 

035A Joint rotatif 084C Tesamoll 654A Joint 
036A Rondelle 085C Couvre-bornes 656A Corps de boite a bornes 

037A Goupille elastique spiralee 088C Joint 660A Bouchon 
040A Plaque signaletique 662A Miss a la terre 

041A Vis 102A Rondelle 663A Joint 
042A Bone a bornes, complete 164A Bague d'etancheite en V 665A Couvercle 

047A Roue 165A Goujon 667A Vis pour couvercie de boite a bornes 

048A Bague de tolerance p. roue 668A Etiquette (symbols de protection) 

048B Disque de distribution 300A Rondelle 674A Conducteur 

050A Plaquette soupape 
051A Plaquette de butee 450A Flasque-palier cote N 888E Cale 

058A Joint d'etancheite 455A Lame ressort 

061A Couvercle de pompe 500A Capot de ventilateur . 

064A Plaquette pour couvercle de pompe 502A Ventilateur exterieur 
503A Vis 

Plezas de repuesto (Fig. 17), suministrables 
desde fabrica (v. ejemplo de pedido) 

001A 
002A 
005A 
007A 
008A 
011A 
018A 
022A 
026A 
027A 
030A 
033A 
035A 
036A 
037A 
040A 
041A 
042A 
047A 
048A 
048B 
050A 
051A 
058A 
061A 
064A 

Carcass del motor, completa 
Carcasa de la bomba 
Rotor del motor 
Rodamiento radial rigido 
Rodamiento radial rigido 
Pasador elastic° helicoidal 
Arandela elastica 
Arandela 
Escudo portacojinetes, LA 
Tapa del cojinete 
Pasador elastic° helicoidal para 035A 
Anillo en V 
Reten 
Arandela 
Pasador elastic° helicoidal 
Placa de caracteristicas 
Tornillo 
Caja de bornes, completa 
Rodete 
Compensador de tolerancias para el rodete 
Disco distribuidor 
Valvula tipo !Amine 

Placa de tope 
Anillo de sello 
Tapa de la bomba 
Placa para la tapa de la bomba 

ESPANOL 

065A Tapon de protecciOn 
066A Caperuza 
068A Tornillo tapon 
068B Anillo de sello 
071A Manguera pars la proteccion 

contra cavitacien 
072A Arandela para la protecciOn 

contra cavitaciOn 
078B .Tornillo tapon 
080A Anillo de sello 
080C Plaquita 
081A Tornillo de puesta a tierra 
083A Angular de puesta a tierra 
083C Pata 
084A Angular de contacto 
084C Tesamoll 
085C Cubierta 

c. 

088C Junta 

102A 
164A 
165A 

Arandela 
Anillo en V 
Esparrago 

300A Arandela 

450A Escudo portacojinetes LCA 
455A Banda elastica 

500A 
502A 
503A 

Caperuza del ventilador 
Ventilador exterior 
Tornillo 

504A uito 

505A k eta parairentilador exterior 
511A ca de bornes 
512A Tap6n de Boma 
513A Barra de conexion 
514A Pisacables 
515A Angular 
520A Arandela 
544A Parte superior de la caja de bornes 

(con obturaci6n trenzada) 
571A Plaquita 
582A Anillo toroidal 
584A Tapa de la caja de bornes 

(con obturacion trenzada) 

640A Placa de bornes 
648A Pieza intermedia 
654A Junta 
656A Parte superior 
660A Tap6n 
662A Puesta a tierra 
663A Junta 
665A Tape ) 

667A Tornillo para la tapa de la caja de bornes 
668A PlacA (marca registrada) 
674A Conductor 

888E Placa 

Normteile sind nach Abmessung, Werkstoff and Oberflache 
im freien Handel zu beziehen. 

Standard commercially available parts are to be purchased 
in accordance with the specified dimensions, material and 
surface finish. 

Les pieces normalisfies peuvent etre obtenues dans le 
commerce d'apres lours dimensions, le materiau et l'etat de 
surface. 

Las piezas homologadas pueden adquirirse en el mercado 
indicando dimensiones, material y superficie. 

Le parti di ricambio normalizzate circa di mensioni, materiali 
e superficie sono reperibili in commerico. 

StandarddetalJer med onskade dimensioner, material och 
yta kan erhallas i oppna handeln. 

025A 
028A 
038B 
053A 
063A 
081C 
086C 
101A 
451A 
517A 
518B 
548B 
578B 
588B 

650A 
652A 
655A 

DIN 931 

DIN 7964 

DIN 933 

DIN 7985 

DIN 6912 
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ITALIANO 

Parti di ricambio (Fig. 17), fornibili 065A Tappo di protezione 504A Terminate isolante 
dalla fabbrica (vedi esempio) 066A Cappa 505A Chiavetta per ventilatore estemo 

068A Vita di chiusura 511A Piastra morsetti 
001A Carcassa completa del motore 068B Anello di tenuta 512A Tappo in gomma 
002A 
005A 

Carcassa della pompa 
Rotore 

071A 
072A 

Tubo per protezione anticavitazione 
Piastrina per protezione anticavitazione 

513A 
514A 

Sbarra di collegamento 
Staffs di serraggio 

007A Cuscinetto a sfere a gola profonda 078B Vite di chiusura 515A Angolare 
008A Cuscinetto a sfere a gola profonda 080A Mello di tenuta 520A Rondella 
011A Spina spiroidale 080C Piastra di fissaggio 544A Parte superiore della scatola 
018A Rondella elastica 081A Vite per messa a terra morsetti (con tenuta a nastro) 
022A "Rondella 083A Angolare per messa a terra 640A Morsettiera 
026A Scudo, lato A 083C Piedino 648A Adattatore 
027A Copricuscinetto, lato A 084A Angolare di contatto 654A Guamizione 
030A Spina spiroidale per 035A 084C Materiale di ermetizzazione lesamoll" 656A Parte superiore 
033A Ane llo V 085C Copertura 660A Tappo di chiusura 
035A Tenuta ad anello scorrevole 088C Guarnizione 662A Messa a terra 
037A Spina spiroidale 663A 
040A Targhetta dati 102A Rondella 665A 

_Guarnizione 
Coperchio. 

041A Vite 164A Anello V 667A Vile peril coperch io della scatola morsetti 
042A Scatola morsetti, completa 165A Vite prigioniera 668A Targhetta (simbolo di protezione) 
047A Girante 674A Conduttore 
048A Ane llo per girante 300A Rondella 
048B Disco distributore 888E Piastra 
050A Piastrina di valvola 450A Scudo, lab B 

051A Piastrina di ritegno 455A Nastro elastico 
058A Ane llo di tenuta 
061A Coperchio della pompa 500A Cuffia del ventilatore 
064A Piastra per it coperchio della pompa 502A Ventilatore esterno 

503A Vita 

Reservdelar (Fig. 17), kan fra (se 
BestallningsexeMpel) 

001A 
002A 
005A 
007A 
008A 
011A 
018A 
022A 
026A 
027A 
030A 
033A 
035A 
037A 
040A 
041A 
042A 
047A 
048A 
048B 
050A 
051A 
058A 
061A 
064A 

Motorhus, komplett 
Pumphus 
Motorrotor 
Sparkullager 
Sparkullager 
Spiralspannstift 
Fjaderbricka 
Bricka 
Lagerskold, A-sidan 
Lagerlock 
Spiralspannstift for 035A 
V-ring 
Glidringtatning 
Spiralspannstift 
Markskylt 
Skruv 
Uttagslada, komplett 
Lophjul 
Toleransring for lophjul 
Styrskiva 
Ventilplatta 
Hallplatta 
Tatningsring 
Pumplock 
Platta fOr pumplock 

SVENSKA 

065A 
066A 
068A 
068B 
071A 
072A 
078B 
080A 
mod 
081A 
083A 
083C 
084A 
084C 
085C 
088C 

102A 
164A 
165A 

Skyddspropp 
Hatta 
Skruvpropp 
Tatningsring 
Rtir for kavitationsslrydd 
Bricka fOr kavitationsskydd 
Skruvpropp 
Tatningsring 
Klamplatta 
Jordningsskruv 
Jordningsbeslag 
Fot 
Kontaktbeslag 
Tesamoll 
Beroringsskydd 
Packning 

Bricka 
V-ring 
Stiftskruv 

300A Bricka 

450A Lagerskold, B-sidan 
455A Bandfiader 

500A 
502A 
503A 

Flakthuv 
Ytterriakt 
Skruv 

504A 
505A 
511A 
512A 
513A 
514A 
515A 

Skyddshylsa 
Passkil for ytterflakt 
Klamplatta 
Gummipropp 
Forbindelseskena 
Klambygel 
Vinkelstycke 

520A Bricka 
544A Uttagsladansoverdel (medtatningssnore) 
571A Klamplatta 
582A 0-ring 
584A Lock f6r uttagslada (med tatningssnOre) 

640A 
648A 
654A 
656A 
660A 
662A 
663A 
665A 
667A 
668A 
674A 

Kontaktplint 
Mellanstycke 
Packning 
Overdel 
Skruvpropp 
Jordning 
Packning 
Lock 
Skruv for uttagslidans lock 
Markskylt (skyddssymbol) 
Ledning 

888E Platta 

Normteile sind nach Abmessung, Werkstoff and Oberflache 
im freien Handel zu beziehen. 

Standard commercially available parts are to be purchased 
in accordance with the specified dimensions, material and 
surface finish. 

Les pieces normallsees peuvent etre obtenues dans le 
commerce d'apres leurs dimensions, le materiau et l'etat de 
surface. 

Las plazas homologadas pueden adquirirse en el mercado 
indicando dimensiones, material y superficie. 

Le parti di ricambio normalizzate circa dimensioni, materiali 
e superficie sono reperibili in commerico. 

Standarddetaljer med onskade dimensioner, material och 
yta kan erhillas i oppna handeln. 

035A DIN 24960 552A 
658B 

554A 
658A 
688D 
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Klemmenkasten in Normal- and EEx e - Ausfiihning 
Terminal box In standard and EEx e design 
Boite a bornes en execution normale execution normale et EEx e 

Caja de bornes en ejecucion normal y EEx e 

Scato la morsetti in esecuzione normale ed EEx e 

Uttagslada in normalt och EEx e utforande 

2BV5 161: 0..02 

(urn 45° gedreht 
rotated through 45° 

tournee de 45° 
girada en 45° 
ruotata di 45° 

vriden 45°) 

518B 

518A 

520A 
12.2, moiel 

511A ;3' 

517A 
516A 655A 
515A 
513A 
514A 
512A 

Klemmenkasten in Normalausfiihrung 
Terminal box In standard design 
Boite a bornes en execution normale 
Caja de bornes en ejecucion normal 
Scatola morsetti in esecuzione normale 
Uttagslada in normalt utforande 

Klemmenkasten in EEx e-Ausfiihrung 
Terminal bok In EEx e design 
Boite ibomes In execution EEx e 

- Caja de homes de la ejecucion EEx e 

Scatola morsetti in esecuzione EEx e 

Uttagslada i explosionsskyddat utfOrande EEx e 

667A 
653A 
665A 

663A . 

Anschlult eines einzelnen Leiters mit Klemmb(igel. 
Connecting a single conductor with a terminal clip. 
Raccordement dun seul conducteur a une borne a ether. 
Conexian de un solo conductor con un pisacables. 
Allacciamento di ogni singolo conduttore con morsetto di serraggio. 
Anslutning av en enkelledere med klambygel 

2BV5 

066A 

061A 

072A 
080A 

078B 

065A 
068B , 

068A -u 
063A 

048B 
050A 

051A 
053A 

058A 

iri 688D t, 658A 

648A -44, 
654A 

047A 

650A 
675A 

640A 

652A -I 
670A 

656A 

668A 

662A 

674A 

0- 688D 
(3N Gts)- 6588 

655A 660A 

651A 
648A 

654A 

300A 
..," 

026A- 

..--. 

*". 038B 

.'.' 165A1 \ ,sfi 
/* - 002A 6),P / (0 '- "V 

..-' 
..'' . 037A 028A 

4,4 

, * tirs 
l\ ,- - -, 

022A 

027A 

035A 
036A 

048A 030A 

888E 

025A 

Fig. 17 Darstellung einer zerlegten 2BV5- Vakuumpumpe /- Kompressor. 

Exploded view of a 2BV5 vacuum pump/compressor 

Pompe a vide/compresseur 2BV5 en vue eclat& 

RepresentaciOn de una bomba de vacio/compresor 2BV5 despiezados 

. Rappresentazione di una pompa per vuoto/un compressore 2BV5 smontato 

Sprangskiss av isartagen vakuumpump/-kompressor 2BV5 
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BG 100L ...112M 
2BV5 110 - ....O. 

- 042A 

BG 132S ...160L 
2BV5 110 - 

3. 

2BV5 111 - 

2BV5 131 - ....O. 

2BV5 161 - ....O. 

BG 180M 
2BV5 161 - 

042A 

4 
018A 

450A 

008A 

505A. 

085C 

011A 1 

458A 

082C 

506A 

502A 

451A 

500A 1- 503A 

006A 

455A 

041A 
040A 
083C 

088C j k 087C 
005A 081C 084C 086C 

042A 

005A, 001A 

040A 
041A 

006A 

q- 100A 

OH 102A 

164A 

450A 
018A 

008A 

502A 

BG 100L 160L 
EEx e 

pr-- 084A 
083A 0--- 082A 
081A 

500A 

005A 001A 

081C 
087C 

083C 
086C 

451A 

BG = MotorbaugroSe / Motor size / Des. de carcasse du moteur / Tamario del motor / Grandeiza del motore / Motorstorlek 

504A -e 
505A -/ 
503A 

V 
O 

081A 
082A 
080C 
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DEUTSCH 

ERKLARUNG zur Unbedenklichkeit der Vakuumpumpen /-Kompressoren Demontage 

Die von uns, der Unterzeichner/in, zwecks Instandhaltungsmalinahmen zurOckgesandte Vakuumpumpe/-Kompressor: 

Typ Fabriknummer (No E) 

1) 

1) 

kam nicht mit gefahrlichen Stoffen in BerUhrung 

hatte als Einsatzgebiet 
und kam mit kennzeichnungspflichtigen bzw. gesundheitsgefahrdenden Stoffen in Kontakt. Die Vakuumpumpen/-Kompressoren ist 

vor Versand aulien und innen vollstandig gereinigt und nach Betriebsanleitung gespOlt und vollstandig entleert worden 
besondere Sicherheitsvorkehrungen sind bei der weiteren Handhabung nicht erforderlich 
folgende Sicherheitsvorkehrungen sind erforderlich: 

DIN-Sicherheitsdatenblatt (blatter) nach DIN 52900 liegen bei 

Wir versichern, daa die vorstehenden Angaben korrekt und vollstandig sind und der Versand gemail den gesetzlichen Bestimmungen erfolgt. 

Firma Telefon Fax 

Anschrift Name Position 
(in Druckbuchstaben) 

Datum Firmenstempel, Unterschrift 

Zutreffendes ankreuzen . 

X 

Fig. 18 Erklarung zur Unbedenklichkeit der Vakuumpumpen/-Kompressoren Demontage 

ENGLISH 

Declaration of Clearance for the disassembly of vacuum pumps/coinpressors 

For the purpose of repair work, we, the undersigned, hereby declare that vacuum pump /compressor: 

Type Serial (No E) 

Did not come into contact with hazardous substances 

i) Was located at 

and came into contact with suWances which are subject to identification requirements and detrimental to health. The vacuum pump/ 
compressor wascleaned thoroughly, both inside and outside and rinsed and completely drained in accordance with the operating 

instructions 

I) Special safety precautions are not necessary for further handling 
The following safety precautions are necessary: 

DIN safety sheet(s) to DIN 52900 are enclosed 

We assure that the above information is correct and complete and that shipment was carried out in accordance with the relevant statutory 

provisions. 

Company Tel Fax 

Address Name Position 

(in block capitals) 

Date Company stamp, signature V 
cr0 

tick where'applicable 

Fig. 18 Declaration of clearance for the disassembly of vacuum pumps/compressors 
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FRANcAIS 

DECLARATION d'autorisation de demontage de pompes a vide/compresseurs 

Nous soussignes declarons que la pompe a vide/le compresseur retourne(e) pour reparation 

Type Numero de fabrication (No E) 

n'est pas rentre(e) en contact avec des produits dangereux 

a ete utilise dans 
et est rentre(e) en contact avec des produits dangereux pour la sante et/ou I'environnement. Avant son expedition, la pompe a vide/ 
le compresseur a ete totalement nettoye(e) a l'exterieur et a l'interieur, rince(e) conformement aux instructions et entierement 
vidange(e) 
des mesures de securite particulieres ne sont pas necessaires pour sa manipulation 

1) les mesures de securite suivantes sont necessaires : 

)) la(les) fiche(s) de securite DIN 52900 est(sont) jointe(s) 

Nous certifions que les indications sus-mentionnees sont correctes et completes et que ('expedition est en conformite avec les dispositions 
legales. 

Societe Telephone Telecopieur 

Adresse 

Date 
Cocher les 'mentions va 

Nom Fonction 
(en caracteres d'imprimerie) 

Cachet de Ia societe, signature 

Fig. 18 Declaration d'a ontage de pompes a vide /compresseurs 

ESPANOL 

V 
d0 

DECLARACION de autorizacidn de desmontaje de las bombas de vacio/compresores 

El/los abajo firmante(s) declaramos que las siguientes bombas de vaclo/compresores desmontados a fines de reparacion: 

Tipo N° de serie (No E) 

1) 
no entraron en contacto con materias peligrosas 

i) fueron utilizados para donde entraron en 
contacto con materias o el medio ambiente peligrosos para la salud. Antes de su envio las bombas de vac lo/compresores se limpiaron 
completamente por dentro y por fuera y se.enjuagaron y vaciaron por completo siguiendo las Instrucciones de servicio 

,) no se precisan medidas de seguridad para su manipulaciOn 
son necesarias las siguientes medidas de protecciOn: 

1) 
Se adjunta(n) la(s) ficha(s) de seguridad DIN de acuerdo con DIN 52900 

Aseguramos que los anteriores datos son correctos y completos y que el envlo se realiz6 de acuerdo con las disposiciones legales. 

Empresa Telefono Fax 

Direcci6n Nombre Cargo 
(en letras mayOsculas) 

V Fecha 
d0 

Marcar lo que corresponda 

Sello de Ia empresa, firma 

` 
Fig..18 Declaracion de autorizaciOn de desmontaje de las bombas de vaclo/compresores 
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ITALIANO 

Dichiarazione di nullaosta per lo smontaggio della pompa per vuoto/ del compressore 

' II sottoscritto dichiara che la pompa per vuoto/ it compressore consegnato allo stabilimento per lavori di manutenzione 

Tipo 

1) 
Non era in contatto con sostanze nocive 

No. di fabbrica. (No E) 

Era impiegata nel settore seguente: 
ed era in contatto con sostanze nocive sotto obbligo di denominazione . Prima della consegna, le pompe/i compressori sono stati puliti 

all'intemo ed all'estemo e sono stati lavati e svuotati completamente seguendo le istruzioni d'uso. 

Non sono necessari particolari misure di sicurezza - 

Sono necessari le seguenti misure di sicurezza: 

1) 
- Allegato/i: foglio/i dati per 4 sicurezza sec: DIN 52900 

Confermiamo che le dichiarazioni sopraindicate sono corrette e complete e che la consegna 6 conforme alle norme vigenti. 

Ditta Telefono Fax 

Indirizzo Nome Funzione - 

;(in stampatello) 

Data Timbro della ditta, firma 

I) Segnire con una crocetta la cassella corrispondente 

)( 

Fig. 18 Dichiarazione di nullaosta per lo smontaggio della pompa per v 

SVENSKA 

ressore 

DEKLARATION rorande riskfri isartagning av vakuumpunipar/- kompressorer 

be vakuumpumpar/-kompressorer som vi sander in for Oversyn/reparation: 

Typ Tillverkningsnummer (No E) 

har ej kommit i beroring med farliga material 

I) har anvants inom omradet 
och har kommit i kontakt med klassificerade/halsofarliga material. Innan de sandes ivag har vakuumpumparna/-kompressorerna 

fullstandigt rengjorts samt spolats igenom och Writs enligt driftsinstruktionen. 
Speciella sakerhetsatgarder fiir den' fortsatta hanteringen erfordras ej. 

FOljande sakerhetsatgarder erfordras: 

Produktdatablad enl. DIN52900 bifogas. 

Vi forsakrar aft ovanstaende uppgifter ar korrekta och fullstandiga, samt att fOrpackning och insandning utfOrti pa i lag foreskrivet satt. 

Foretag V Telefon Fax 

Adress Namn V 
Tjanstestallning 

(med tryckbokstaver) 

Datum Firmastampel, underskrift 

1) 
Kryssa for det som Oiler 

Fig. 18 Deklaration rorande riskfri isartagning av vakuumpumpar/-kompressorer 
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DEUTSCH / ENGLISH / FRAKAIS / ESPAROL / ITALIANO / SVENSKA 

SIEMENS 
EG-Konformitatserklarung 

EC declaration of conformity / Declaration de conformite CE / Declaracion de conformidad CE 
Dichiarazione di conformita alle direttive CE / EG-deklaration om Overensstammelse 

Hersteller / Manufacturer / Constructeur / Fabricante / Costruttore / Tiltverkare 

Siemens AG Geschaftsgebiet Antriebstechnik / Motors and Drive Systems Division 
_Geschaftszweig Niederspannungsmotoren / Low-Voltage Motors 
D-97615 Bad Neustadt / Saale 

Produktbezeichnung / Product name / Designation du produit / Designacion del producto / Denominazione del prodotto / Produktbeteckning 

ELMO-Fhissigkeitsring-Vakuumpumpen /-Kompressoren/ ELMO-Liquid-ring vaccum pumps /- compressors 
Pompes a vide/compresseurs a anneau liquide ELMO / Bombas de vacio/compresores hidrorrotativespara anillo liquid° ELMO 
ELMO poMpe per vuoto/compressori ad anello liquido / ELMO vattenring- vakuumpump/-kompressor 

Typ / Type / Tipo 2BV5 110, 2BV5 111, 2BV5 121, 2BV5-131, 2BV5 161 

Das bezeichnete Produkt stimmt mit den Vorschriften folgender Europaischer Richtlinie Uberein: 
The named product is in conformity with the requirements of the following European Directive: 
Le produit sus-mentionne est conforme aux prescriptions de la Directive Europeenne suivante : 

El producto designado cumple con la rescripciones de las siguientes directives europeas: 
II prodotto denominato corrisponde delle seguenti direttive CE: 
Produkten i fraga Overensstamm nde EU-direktiv: 

89/392/EWG Richt!' tsangleichung der Rechtsvorschriften der Mitgliedsstaaten fUr Maschinen geandert durch 
91/36 93/68/EWG 

89/392/EEC Con ation of the laws of the Member States relating to machinery amended by . 

91 r /68/EEC 

89/392/CEE D rmonisation des legislations des pays membres relatives aux machines modifiee par 
91 /68/C E E 

89/392/CEE Dir a armonizaciOn de la legislaci6n de los estados-miembrojelativa a maquinaria modificada por 
91/3 /CEE 

89/392/CEE Duet -azione delle normative dei paesi CE sulle macchine modif. da 
91/368/EWG, /68/CEE 

89/392/EEC . Radets direktiv for an ning av medlemsstaternas rattsforeskrifter, andrad genom 
91/368/EEC, 93/44/EEC och 93/68/EEC 

Die thereinstimmung mit den Vorschriften dieser Richtliniewird nachgewiesen durch die vollstandige Einhaltung folgender Normen: 
Conformity with the requirements of this Directive is testified by complete adherence to the following.standards: 
La conformite aux prescriptions de cette Directive est demontree par la conformite integrale avec les normes suivantes 
La conformidad con las prescripciones de estas directives queda justificada por haber cumplido totalmente las siguientes normas: 
La conformita prescritta della direttiva 6 garantita'dall'adempimento a tutti gli effetti delle norme seguenti : 

Overensstammelse med dessa direktiV dokumenteras genom aft foljande standarder galler utan inskrankning: 

Harmonisierte Europ. Normen / Harmonised Europ. Standards / Normes europ. harmonisees 
Normas europ. armonizadas / Norma CE omologata / Harmoniserade europ. standarder 

EN 292-1 EN 292-2 EN 294 EN 60204-1 /16 EN 60034-5 EN 1012-1 EN 1012-2 EN563 

1 

Nationale Normen /National Standards / Normes nationales / Normas nacionales / Norme nazionali / Nationella standarder 

DIN VDE 0530-1 

Siemens AG 
Produktionseinheit Stromungsmaschinen 
Development and Manufacturing Vacuum Pumps and Compressors 

Bad Neustadt / Seale, 9.11.94 

(Karlheinz Lottig) 

Leiter / Manager / Directeur / Director / Direttore / Chef 

&46 (Dr. Norbert Aust) 

Technischer Leiter / Technical Manager / Directeur technique. 
Director tecnico / Direttore tecnico / Teknisk chef 

Diese Erklaning bescheinigt die Obereinstimmung mit der genannten Richtlinie, ist jedoch keine Zusicherung von Eigenschaften im Sinne des Produkthaftungsgesetz. 
This Declaration certifies conformity with the above-mentioned Directive, but gives no assurance of properties within the meaning of the Law Concerning Product Liability. 
Cette declaration certifie la conformite avec la Directive sus-mentionnee mais nest pas unegarantie de proprietes au sens de la loi sur la responsabilite du fait du produit. 
Esta declaracien certifica la conformidad con las directives nombradas, pero no garantiza caracterlsticas segtin la ley de responsabilidad sabre- productos. 
La presente dichiarazione certifica soltanto la conformita ally direttiva sopracitata e non rappresenta una garanzia ai sensi della legge sulla responsibility del produttore. 
Denna deklaration bekraftar Overensstammelse med ovannamnda direktiv men far inte uppfattaS som fOrsakran om egenskaper enligt krav i Lagen om produktansvar. 

Fig. 19 

Siemens-AG 51 

Raubers Road Nudgee SPS SP276 Vacuum Sewer System OM Manual

Q-Pulse Id TMS636 Active 29/01/2014 Page 341 of 404



Der Text der Betriebsanleitung kann in unten 
angefiihrten Sprachen angefordert werdenl 

Kayttoohjeen tekstin voi tilata alla mainituilla kielilla! 

Driftsinstruksens tekst kan bestilles pa felgencle ' 

sprak! 

Driftsvejledningen kan rekvireres pa de 
nedenstaende sprog! 

De tekst van de gebruiksaanwijzing kan besteld 
worden in de hieronder vermelde talen! 

0 texto das instrucoes de.funcionamento pode ser 
solicitado nos idiomas abaixo citados! 

To xcilicyo trig cfctxstpriatrxxilc oSnyia.c StcetiSstat 
attc napanite.) yA.tocrocs! 

2BV5 161, 2BV5 131, 2BV5 121, 2BV5 111, 2BV5 110. 

610.44 415.21 

Dansk 

Portugues 

Nederlands 

altlytxc4 

Suomi 

Bitte hierzu vollstandige Absenderangaben: / rahan kohtaan lahettajan taydelliset osoitetiedot: 
Angi fullstendige aysenderopplysninger: / Husk fuldstwndig afsender:" 
Onder vermelding van het volledige adres: / Para isso é favor envier os dados completos do remetente: 

Clapcnca.obp& ypinrce tnv nkripn act; StFAuvani 
. . 

: Siemens AG 
ASI 7 PE S 

D-97615 Bad Neustadt A Fax 09771 / 95 4024 

Bereich Antriebs-,- Schalt- and Installationstechnik I Drives and Standard Products Group 
Geschaftsgebiet StrOmungsMaschinen / Development and Manufacturing of Vacuum Pumps and Compressors 

D-97615 Bad Neustadt an der Saale 

Anderungen vorbehalten / Subject to change without prior notice / Scius reserve de modifications 
Sujeto a modificaciones / Con riserva di eventuali modifiche / Forbehall for andringar 

Siemens Aktiengesellschaft Bestell-Nr. I Order No.: 610.44 415.21.a 
Printed in the Federal Republic of Germany 
AG 10950.5 MA52 De-En-Fr-Sp-It-Sv 
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BRISBANE CITY COUNCIL 

RAUBERS ROAD . 

BANYO 
VACUUM SEWERAGE SYSTEM 

SECTION 4 SEWAGE PUMPING EQUIPMENT 

4.1 Sewage Pumps 
4.2 Trouble Shooting - Sewage Pumps 
4.3 Frequency of Operation 
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EDWARDS ENVIRONMENTAL ENTERPRISES 

BRISBANE CITY COUNCIL 

CLIENT ORDER No: 716276 

WEIR /ENVIROTECH JOB No: 200341 

SALES AND TECHNICAL SERVICE 

- WEIR ENGINEERING PTY LTD-FRENCHS FOREST 
Charles Bunn 

TELEPHONE- (02) 9950 5100 
FACSIMILE (02) 9950 5101 

PARTS SERVICE AND SALES 

ENVIROTECH AUSTRALIA-SOMERSBY 
A division of Weir Engineering Pty Ltd 
Steve Lenton/Susan Dolphin 

TELEPHONE (043) 49 2999 
FACSIMILE (043) 49 2900 

1m". 
Envinffech ea 

PRODUCT MANAGER 

WEIR ENGINEERING PTY LTD-FRENCHS FOREST 
Charles Bunn 

TELEPHONE (02) 9950 5100 
FACSIMILE - (02) 9950 5101 

HIDROSTAL PUMPS 

C080-LHIR+CCMIX-M112+DO 

SERIAL No. TAG No. 

H 2588 

H 2589 

en' AUSTRALIA 
A division of WEIR ENGINEERING PTY LTD 

A.C.N. 000 373 339 

Raubers Road Nudgee SPS SP276 Vacuum Sewer System OM Manual

Q-Pulse Id TMS636 Active 29/01/2014 Page 344 of 404



.11 

5 

408 504 

6210. 

Baniek 
DENMARK 

' INSTALLATION AND OPERATION 

MAINTENANCE OF HYDRAULIC PARTS 

SPARE PARTS 

DISASSEMBLY/ASSEMBLY 

REPAIR OF BEARING FRAME 

PERFORMANCE CURVES 

DRAWINGS . 
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/ft/MS/Hi PUMPS 

INSTALLATION 

OPERATION 

AND MAINTENANCE 

MANUAL 

INAr nvi EvTeche. 
weir. . AUSTRALIA 

A division of WEIR ENGINEERING PTY LTD 
A.C.N. 000 373 339 

EDWARDS ENVIRONMENTAL ENTERPRISES 

BRISBANE CITY COUNCIL 

CLIENT ORDER No: 716276 

WEIR/ENVIROTECH JOB No: 200341 
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SERVICE.MANUAL FOR INSTALLATION AND OPERATION. 
- FOR BEARING FRAME PUIVEPSIQ-TYPE HYDRAULICS 

This Pump if Fitted with the unique 

EIDROSTAL 

Screw Centrifugal Impeller 

IMPORTANT 

When using this manual please refer to the "REFERENCE INFORMATION 
SHEET" at the front of this manual. This will give the full pump code and 
the codes for the hydraulic end, bearing frame and product side mechanical 
seal. 

SPARE PARTS 

When ordering spare parts or requiring technical assistance, it is important that 
you quote the full PUMP CODE shown on the name-plate and the Serial 
Number. Spare parts can be obtained via your local Hidrostal agent/service 
centre or directly from Hidrostal. 

Local Agent: 

EnviroTech Australia 
Gindurra Rd 
SOMERSBY NSW 2250 
TEL: (043) 40 2388 
FAX: (043) 40 1080 

HID0010 16 September 1993 
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SERVICE :MANUAL FOR INSTALLATION AND OPERATION 
FOR BEARING FRAME.PUIVIPS/Q-TYPE HYDRAULICS 

PUMP CODE EXPLANATION 

The Hidrostal pump code shown on the nameplate and referred to on our order 
confirmation uniquely defines all features of the pump. It is essential to give the 
complete data shown on the nameplate when enquiring about spares or service. - 

HYDRAULIC SIZE 

DISCHARGE NOZ71 F DIA. mm 

IMPELLER SIZE 

[ +1 
D 080- S03 R D CM 1 F- M 

MATERIALS OF CONSTRUCTION [HYDRAULIC END] {2} 

1- All iron, nodular-Iron .Impeller. 
3 - Impeller 316 st/st. Liner 28% Cr. 
5 - Hydraulic end all 316 st/st. 

LINER is EXTERNALLY ADJUSTABLE 
to maintain correct Impeller Clearance. 

Bearing Frame Code 

TYPE OF P.S. MECH.SEAL 

BEARING LUBRICATION F = GREASE 
0 = OIL 

Materials of Construction 
[Bearing Frame] 
1 - All Iron 
5 = St/st. Shaft and back cover rest iron. 

BEARING FOR TANDEM MECH. SEALS 

BEARING FRAME CONSTRUCTION 

HYDRAULIC SIZE 

[2] For further details see sectional drawing and parts list for Hydraulic end. 

[ +1 
- For Code Discharge 

BO2Q/B050 50 mm 
DO3Q/D080 80 mm 
DO4Q/D100 100 mm 
E05Q/E125 125 mm 
E08Q/E200' 200 mm 

HID001.0 2 16.September 1993.. - 
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SERVICE MANUAL FOR INSTALLATION AND OPERATION 
FOR BEARING FRAME PUMPS/Q-TYPE HYDRAULICS 

1.0 INSTALLATION AND OPERATION 

HIDROSTAL will not assume responsibility for damage to the pump that has been caused due to not following instructions in this manual, nor for consequential damages of any kind. 

DELIVERY AND RECEPTION OF PUMP UNIT 

Prior to signing any shipping documents, inspect the shipment for shortages or damage. Report any discrepancies to the Carrier. 

STORAGE 

If the unit is not to be installed immediately, store in a dry and clean place without extreme changes in temperature. Make sure that storage room temperature stays within the limits of -10° to +40° C (14° to 104°F). The shaft must be rotated by turning the impeller one every two weeks to ensure positive coating on the lubricated surfaces and to prevent sticking of surfaces due to rust or oxidation. Do not store in a location where the pump would be subject to vibrations, otherwise brinelling of the bearings could occur. 

NAMEPLATE DATA 

Each pump is equipped with a nameplate showing the pump code, which uniquely defines the pump construction, and the pump duty. It is essential to give the complete data shown on the nameplate when enquiring about parts or service. 

An explanation of the meaning of this code can be found at the beginning of the manual under "PRODUCT DESCRIPTION". 

LOCATION OF PUMP 

The pump should be placed as near to the liquid source as possible, and as low as possible, to provide the maximum possible suction head, avoiding elbows and excessive pipe lengths wherever possible. 

The above conditions are important when pumping thick viscous materials and sufficient positive suction head should be available so that the liquid flows to the pump suction at the pumping rate under the influence of the suction head. 

Should this condition not exist, it can be rectified by either increasing the static head or reducing the friction between the holding vessel and the pump which can be achieved by 
decreasing the length of pipe work or simplifying the suction pipe work arrangement, i.e. by reducing the number of bends, T's and valves etc. 

Provide adequate ventilation of pump room. 

HID0010 
3 2 September 1993 

Raubers Road Nudgee SPS SP276 Vacuum Sewer System OM Manual

Q-Pulse Id TMS636 Active 29/01/2014 Page 349 of 404



 

SERVICE MANUAL FOR INSTALLATION AND OPERATION 
FOR BEARING FRAME P'UMPS/Q-TYPE HYDRAULICS 

MOUNTING 

The pump can be mounted in a horizontal or vertical position. 

When mounted horizontally hydraulic size B pumps should be mounted using the feet provided on the volute, and size C, D and E hydraulics should use a DO-type bracket attached to the rear of the volute, using the tapped holes provided for this purpose. 

When mounted vertically the unit can be stood on its suction flange using a special suction eibow 
BO-mounting which can be provided by Hidrostal, or in the case of size C, D and E pumps, by using independent mounting plates bolted to the volute casing. 

For information on the availability of standard mounting accessories you should contact your local Hidrostal representative, or Hidrostal direct. 

PIPING 

The suction and discharge piping should be independently supported near the pump and be 
installed in such a manner so as not to impose stresses and strains on the pump 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 to avoid any sagging in a suction line in which air may accumulate and cause loss of prime. For the same reason, it is important .to have the suction line airtight when suction lift exists. 

The suction pipe must be such that no air pockets can form, and must slope upward to the pump intake. 

SIZING OF SUCTION PIPEWORK 

The losses of the suction side should be kept to a minimum, the pipework should never be less than the suction diameter of the pump and preferably be one pipe size larger. When larger 
diameter pipework is required the transition should be made close to the pump using flat-topped tapers [See diagram]. Concentric tapers should never be used, as air pockets could result. 

HID0010 4 2 September 1993 
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SERVICE MANUAL FOR INSTALLATION AND OPERATION 
FOR BEARING FRAME PUNITS/Q-TYPE HYDRAULICS 

GOOD 

GOOD 

Unusual suction conditions such as high liquid temperature, altitude above sea level and high 
specific gravity or viscous liquids should be compensated for, by proper engineering of a 
sufficiently sized suction pipe. 

The pump should not operate on a suction lift when pumping liquids with entrained air or gas. 
Non-return valves should not be used in the suction line. Gate valves should preferably be 
installed with the spindle horizontal to prevent trapping air or gas. Suction valves must be fully 
open during operation. 

When pumping viscous materials careful consideration should be given to the head available 
[Suction head - losses] to promote flow of liquid to the pump, under the worst operating 
conditions, this is usually at lowest liquid level in suction tank. The liquid must flow under the 
influence of the available suction head to the pump at the specified pump rate, i.e. the pump 
should not be relied upon to draw the viscous material into the pump. 

HID0010 5 2 September 1993 
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SERVICE MANUAL FOR INSTALLATION AND OPERATION 
FOR BEARING FRAME PUMPS/Q-TYPE HYDRAULICS 

DISCHARGE PIPING 

Use as few fittings as possible and when elevating to any height, go vertically upward from the 
pump, then horizontal to the point of discharge. 

When using non return valves in the discharge line it is important the maximum permitted velocity 
specified by the manufacturer is not exceeded. For single-flap valves operating on dirty liquids a 
typical maximum velocity is 3.5 m/second. 

If these values are exceeded shock waves can result when the valve closes, which may cause the 
face of mechanical seals to open and allow material to become trapped between the faces resulting 
in premature seal failure and contamination/loss of the seal oil. 

CONNECTION OF PIPING 

This should only be undertaken after the grout [if used] has thorough set and holding down bolts 
have been tightened. 

The pipework should be connected to the pump flanges with gaskets in place and the bolts 
properly tightened. Make sure the pipe flanges are parallel and in line. 

WARNING 

All pumps in material codes 1 to 4 are constructed of cast iron and great care must be used in 
connecting these flanges. Tighten evenly and adjust to a snug fit. Under no circumstances 
should the casing be subjected to piping strains Such strains could result in structural failure 
leading to operator injury. 

HID0010 6 2 September 1993 
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SERVICE MANUAL FOR INSTALLATION AND OPERATION 
FOR BEARING FRAME PUMPS/Q-TYPE HYDRAULICS 

ALIGNMENT 

The electric motor, if supplied, is correctly aligned on it's base-plate at the factory. However, 
' during transit and in particular during site installation it is possible for a certain amount of 

deformation of the base-plate to occur. Resulting in some misalignment of the shaft ends. 

IMPORTANT 

IT IS THEREFORE ESSENTIAL THAT A SHAFT COUPLING ALIGNMENT CHECK 
IS MADE AFTER THE INSTALLATION IS COMPLETE, JUST PRIOR TO START- UP. 

The pump shaft should be checked for both angular and parallel alignment, a flexible coupling 
will not compensate for misalignment. Inaccurate alignment will result in vibration and excessive wear on the coupling elements, bearings, shaft sleeve and mechanical seal faces. 

The check for angular alignment should be made by inserting an inside calliper or taper gauge at four points, 90° apart, between the coupling faces which must be within 0.1mm [ 004"]. 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 
rim at all positions. 

/Y10 

Alternatively, clock gauges can be mounted on the coupling halves and the axial and radial 
movements measured as the coupling is rotated. 

For more specific information, refer to coupling manufacturers' catalogue. 

GROUTING 

A space of approximately 25mm [11 should be left between the base-plate and top of the 
foundation to be filled with grout. After the grouting has dried the foundation bolts should be 
firmly tightened and the ALIGNMENT RECHECKED. 

HID0010 7 2 September 1993 
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SERVICE MAiNUAL FOR INSTALLATION AND OPERATION 
FOR BEARING _FRAME PUMPS/Q-TYPE HYDRAULICS 

ELECTRIC MOTOR PROTECTION 

Pumps driven by electric motors must be provided with a starter incorporating overload protection to prevent the motor from being damaged by overload. The overload should be set so that it trips if the current exceeds the nominal values shown on motor nameplate. Failure to observe this 
requirement will invalidate motor warranty. 

BEFORE START-UP 

The pump is ready to start when the following has been completed:- 

1. All construction debris has been removed from suction tank. 
2. Pump baseplate or suction elbow is grouted and bolted to the foundation. 

00 3. 
4. 

Pump and Motor have been checked after grouting of base-plate for correct alignment. 
Oil lubricated bearing frames have been filled with lubricating oil, see specific instructions 
Re: "Bearing Lubrication''. 

5. Motor has been checked for correct rotation, which is clockwise looking on Motor Fan. 
6. All rotating parts are found to turn freely by hand. 
7. Suction and discharge valves are OPEN. 
8. All level controls are correctly set, and that the off-level is sufficiently high to prevent air 

9. 
entrance to the pump suction. 
Pump is primed. Never run a pump dry, as the liquid in the pump serves as lubricant for 
close running surfaces. Damage may be caused to the pump if operated dry for extended 
periods of time. If installed with suction lift, the pump may be primed by using an 
ejector, vacuum pump or priming tank. Vertically installed HIDROSTAL solids handling 
pumps will prime themselves if impeller tip is submerged in the pumping liquid, and an 
automatic air vent is connected to the discharge pipe work (between pump and non-return 
valve). 

STARTING OF PUMP 

1. Never start pump against closed valves. 
2. Start the pump using manual operation. Measure and record and amperage drawn on each 

phase leg and verify these readings with the nameplate ratings. If measured amperage is 
more than 5% higher than maximum permitted amperage, stop the pump and check 
probable causes according to "Operating Problems" chart. 

3. Once preliminary checks are complete, place the pump into automatic operation. Cycle 
the system through several liquid draw-downs to observe that level controls are properly 
set and functioning correctly. Also, observe that the alarm system and charge-over switch 
(if included in control panel) are working properly. 

4. Log date and hours run meter reading and set pump for automatic operation. Perform 
maintenance as recommended in this manual, according to total hours run. 

5. It is advisable to recheck shaft coupling alignment after one week of operation. 

HID0010 
2 September 1993 
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SERVICE MANUAL FOR INSTALLATION AND OPERATION 
FOR BEARING FRAME PUMPS/Q-TYPE HYDRAULICS 

SHUT-DOWN OF PUMP 

1. Disconnect power to the-Motor. 

2. Close all valves 

3. Shut off flushing water, if supplied. 

4. If pump is to be out of service for a prolonged period, it is recommended that shaft is 
rotated several times every two weeks to assure a positive coating of lubricated services, 
also to prevent seal faces from sticking together. 

5. If subject to freezing, the pump must be completely drained. 

GENERAL OPERATING CONDITIONS 

The pump should not be allowed to operate on continuous-duty to the left of lowest efficiency line 
or dotted line on performance curve (high discharge pressures with low flow); bearing life is 
shortened and abrasive wear is accelerated in this operating condition. For the same reasons, we 
do not recommend starting this type pump against a closed discharge valve. 

OPERATING PROBLEMS 

Some of the more common problems that can occur when operating solids handling pumps are 
listed in the 'Operating Problems' table along with recommendations as to possible cause of the 
problems. 

Should a solution to a particular site problem not be found in the table we would strongly 
recommend you contact your nearest Hidrostal representative or Hidrostal directly. If the problem 
is one of pump specification not being suitable for the application we would like to advise that the 
Hidrostal pump line is very flexible from a specification point of view and many of the features 
such as the wear-plates, impellers, mechanical seals etc., have various forms and material 
specifications and it could be a particular site problem such as corrosion or wear can be resolved 
by substituting an interchangeable part with that of a different specification. In such cases full 
description of the application including liquid specification and a sketch of the installation along with a description, or better still supplying the damaged parts would greatly assist in 
recommending a solution. 

filD0010 9 2 September 1993 
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SERVICE MANUAL FOR LNSTALLATION AND OPERATION 
FOR BEARING FRAME PUMPS/Q-TYPE HYDRAULICS 

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. 

PROBABLE CAUSES 
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1. RPM too low x x 
- 

2. RPM too high a x 
3. Air entrance into suction line (flanges not tight] x x x x 

4. Discharge line clogged/valve closed x x x 
5. Air or gas in pumped liquid x x x x x 

6. TDH too high x x x 

7. Suction head too high x x 
8. Not sufficient suction head on hot liquids x x 
9. Insufficient submergence of suction x x x x a 
10. Sludge concentration higher than assumed x x x 
11. Specific weight of medium higher than assumed x 
12. Impeller or suction line clogged x x x 
13. Wrong direction of rotation x x x x x 
14. Impeller clearance too high x x 

15. Damaged impeller x x x 

16. Thermal overloads tripped: control switch off x 
17. Motor damage x x a 
18. Low voltage x x x a 
19. Humidity switch tripped 

x 
20. Attachments loose x 
21. Coolant loss 

x 
22. Bearings worn out x 

23. Impeller out of balance x 
24. On-level switch not overflowed, or damaged a 
2.5. Impeller too small x 

26. Impeller dragging against suction cover x x 
27. Thick sludge and tight impeller clearance x 
28. Air or gas on impeller backside x x 

29. Pump is not vented a 

30. Pump and motor not correctly aligned a 
31. Shaft bent x 

1-11D0010 10 2 September 1993 
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SERVICE MANUAL FOR INSTALLATION AND OPERATION 
FOR BEARING FRAME PUMPS/Q-TYPE HYDRAULICS 

2.0 SERVICE CONNECTIONS 

On Volute 

These comprise of a gauge connection [Pos 424] on the discharge flange [except 

BO2Q]. 

When the pump is mounted horizontally with the discharge flange vertical, and 

drain plug. (Pos 423) is provided at the lowest part of the volute casing. 

In situations where it is necessary to rotate the discharge flange to either side, i.e. 
to discharge horizontally on a horizontally mounted pump, the volute has two 

spare bosses of diameter 'D' which can be tapped to provide vent and chain 

connections, [factory supply pumps with these bosses untapped]. [Except 
BO2Q/B050/C080] 

Pos Type 423 424 D [MM] 

BO2Q 
B050 

R 1/2" 

R 1/4" 

- 

C080 R 1/2" R 1/4" - 

DO3Q/D04Q 
D080/D 100 

R 'h." R 1/4" 35 

E03Q/E080 

R 1/2" R 1/2' 

35 

E050/E125 50 

E08Q/E200 50 

For exact details of hydraulic end see "Sectional Drawing" at end of this manual. 

On Bearing Frame 

The service connections that are built into all pumps as standard are listed below. Please 
refer to sectional drawing of bearing frame at end of the manual for specific details. 

552a/552b Seal Flushing Connections 

For applications handling lightly contaminated liquids this connection is not used: 

However, in special cases when pumping high concentrations of solids with a tendency to 

dehydration or sedimentation, such as high concentrations of sludge or mud, there should 

be a connection to clean water flush. This connection will conduct clean water between 
the impeller and the lower mechanical seal (515), providing periodic removal of 
accumulated solids. 

HID0010 11 2 September 1993 
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SERVICE MANUAL FOR INSTALLATION AND OPERATION 
FOR BEARING FRAME PUMPS/Q-TYPE HYDRAULICS 

Flushing water must be pressure-regulated between 7 and 14 psi (lh to 1 bar) above pump 
discharge pressure. Typically, water is controlled by a solenoid valve on a time clock. 
Adequate duration of each flushing is 60 seconds; frequency of flushing must be 
established for each different installation, starting with once per day. 

The quantity of flushing water varies according to pump size and application: In most 
cases, flow rates of 6-8 1/min will be sufficient. 

Alternatively or even in addition to the above function, this connection may be used to 
manually bleed the air from the casing prior to start-up, if there is no other place for air 
to escape through the discharge piping. 

In most cases the connection 552b will be closed and flushing water mixes with product 
pumped. In cases where the solid accumulate, could form lumps or be fibrous, flushing 
out via 552b would be the preferred-solution. Connection 552b also permits complete 
draining of horizontal units if required. 

536a/536b Oil fill and Oil Drain Connections 

Connections 536a is positioned in such a manner that it should always be regarded as the 
oil fill connection. 

Connections 536b is the oil drain connection. 

IMPORTANT 

SEE SECTION DESCRIBING 'SEAL OIL CHECKING' AND 'SEAL OIL 
CHANGING' FOR DETAILED INFORMATION. 

Connection D (Refer page 13):- 

This connection tapped - 1/4" BSP permits any leakage through the inboard mechanical 
seal (POS 516) to drain away thus preventing contamination of bearing grease and 
premature failure of bearing (POS 125). 

This drain must be left open. As soon as leakage via 'D' is noted the pump should be 
removed to a workshop for inspection. 

On horizontally units Connection D must always be at the bottom of the bearing frame. 
The factory build pumps with drain 'D' on the opposite side to pump discharge flange, as 
most horizontally mounted pumps have the discharge flange vertically. If the discharge 
flange is in any other position the bearing frame must be unbolted from the hydraulic end 
and re-positioned so drain is vertically down. 

HID0010 12 7 June 1996 
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SERVICE MANUAL FOR INSTALLATION AND OPERATION 
FOR BEARING FRAME PUMPS/Q-TYPE HYDRAULICS 

On vertical units the drain can be in any position relative to the discharge nozzle. 

When installed in dry environment, the drain 
can be left open. When installed out-doors, or 
in a situation where water could spray onto the 
bearing frame, i.e. when washing down, an 
elbow should be fitted to prevent ingress of 
casual water. 

Connection 163 

On bearing frames BCM.O 
DCM.O 
DFM.O 

Connection 163 is 
permanently plugged 

These bearing frames are oil lubricated, 163 is the grease nipple connections [Pos 131] on 
the grease lubricated version of this pump. 

Connection 131 

Greasing point for bearings on grease-lubricated version. 

SEE SECTION "BEARING LUBRICATION" FOR FULL DETAILS 

HIDOO1O 13 2 September 1993 
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3.0 BEARING LUBRICATION 

1. Grease Lubricated Bearings 

The following Bearing frames require periodic greasing according to table below: 

HYD. 
SIZE 

BEARING 
FRAME CODE 

SECTION 
DRAWING 

R.P.M. LUBRICATION 
INTERVAL HOURS 

AMOUNT OF 
GREASE [GRAMS] 

GI G2 

B BCM.F 90-TU-4115 3,000 500 3 2 

' - 
5,000 

D DBM.F 90-TU 4110 2,900 500 - 2 

DCM.F 90-TU-4157 3,500 500 3 2 

E ECM.F 90-TU 4163 1,500 500 3 1 

2,000 

EFM.F 2,900 500 5 

1,500 1,000 5 

F FFM.F 90-TU 4165 1,500 
FGM.G 1,500 

2,100 

The factory grease the bearings with 
the following grease and we 
recommend that, where possible, the 
same grease is used for periodic 
greasing. STABUAGS NBU 8 EP by 
Kluber-Lubrication. 

Equivalent Lubricants: 

1. Mobilux EP2 (Mobil) 
2. Lidok EP2 (Exxon) 
3. SKF LGEP2 (SKF) 
4. Alvania EP2 (Shell) 
5. Multifak EP2 (Texaco) 
6. Amolith Grease #2EP (Amoco) 

When it is not possible to use this grease, a grease of similar specification should be 
used. 
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STABURAGS NBU 8 EP by Kluber-Lubrication. 

This grease is of a mineral oil base containing a barium complex as thickener. 

' Typical characteristics: 

Colour beige 
Apparent dynamic visco. [approx] 6000 mPas 
Operating temp. range -30..150 °C 
Max. temp [short time] 170 °C 
Consistency class [NLGI] 2 

Penetration DIN ISO 2137 [0.1mm] 280 
Dropping point DIN ISO 2176 >220 °C 
Corrosion protection DEN 51802 0 

RPM-parameter [n x d m] 5 x 105 

STABURAGS NBU 8 EP is: 

Rolling Bearing High Pressure Grease 
suitable for long-life lubrication under high specific bearing loads and for the protection 
against unusual bearing wear. Proven for vehicle motors, axle bearings, electric motors, 
pumps and above all for taper roller bearings. 
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OIL LUBRICATED BEARINGS 

For high speed and heavy duty applications, Hidrostal pumps can be supplied with oil 
lubricated bearings. These can only be used on horizontal applications. Bearing frames 
for oil lubrication can be identified by the letter '0' at the end of the bearing frame code 
[ie BCM10] 

IMPORTANT 

When factory supply bare-shaft pumps they are shipped without bearing 
lubricating oil. The oil fill is to be made either by local agent, who may fit the 
pump to a base-plate or by installer. Commissioning engineer should check oil 
fill has been made prior to start-up. 

The following Bearing Frames are oil lubricated and the oil should be changed according 
to table below or when oil looks dirty and/or contaminated. 

HYD 
CODE 

BEARING 
FRAME 
CODE 

SECTION 
DRAWING 

R.P.M. OIL 
CHANGE 
INTERVAL 

QUANTITY 
OF OIL 
[LITRES] 

B DCM.0 90-TU 4123 3,000 0.15 
6,300 

D DCM.0 91-TU 4159 3,000 0.15 
6,300 

Once per 
D DFM.0 90-TU 4161 2,900 0.85 year or every 

4,100 5,000 hours 

E EGM.0 2,900 1.2 
3,500 

F FHM.0 2,900 1.5 

The correct level for the lubrication oil is the centre line of the sight-glass [Pos 536]. 

The factory recommend the following oil for bearing lubrication. 

Automobile Transmission Fluid [A11-] Universal Oil. Factory fill with version having 
red additive. 

WARNING 

Oil temperature should not be allowed to exceed 80°C. For applications where 
this would occur consult your local Hidrostal agent. 
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4.0 CHECKING OF SEAL OIL 

The condition of the Seal Oil gives a direct indication as to the condition of the 
product side mechanical seal. [Pos 515]. 

An oil condition check must be made after the first 1,000 hours of operation 
and once a year thereafter. Or more frequently, if site experience indicates. 

Immediately before checking the oil, either run the pump for a few minutes or if 
the pump has been removed from site shake the pump to distribute any impurities 
through the oil. 

NOTE: Before proceeding to check the oil condition, carefully clean the area 
around the oil-sight-glass [Pos 549] and the oil plugs 536a and 536b. 

IMPORTANT: When a bearing frame is fitted with an oil-sight-glass it should 
only be used to obtain a quick visual indication as to the oil condition. It should 
not be regarded as an indication of the correct oil level. 

BE CAREFUL in oil lubricated bearing frames to check the correct sight-glass. 
Seal oil sight-glass [Pos 549] is located nearest the hydraulic end; whereas the 
bearing lubrication oil sight-glass [Pos 536] is low down, between the bearings. 

The correct oil level is above the level of the sight-glass for both horizontally and 
vertically mounted pumps and, as long as oil level surface cannot be seen through 
the sight-glass it can be regarded as having sufficient oil for satisfactory operation, 
even though it may be nominally below the original fill level. 

If the oil appears through the sight-glass to be relatively clean a small sample of 
oil should be removed from the bearing frame through plug 536b into a suitable 
container and examined. If the oil is clear, there is no problem with the pump 
side seal [Pos 515] and the removed oil can be refilled into the chamber, [Pos 
515] and plus 536a and the oil topped up, using the correct grade of oil to the 
required level. 

If the oil appears through the sight-glass to be somewhat milky, dirty, or the oil 
level is not apparent, a full oil check must be made by draining all of the oil 
through the plus 536a into a suitable container and examined. 

If the oil is relatively clean and the water readily separates from the oil, the 
separated oil can be returned to the oil chamber and topped up with the same 
grade of oil to the required level. In this case is advisable that the seal oil is then 
checked after a further 500 hours of operation. 
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However, if too much water has entered the oil the viscosity will be much higher- 
as thick as motor oil or even thicker. In such cases it can be concluded that the 
pump side mechanical seal [Pos 515] must be repaired or replaced, which is best 
undertaken in an authorised workshop. 

If there is a small quantity of water in the oil, but the oil is otherwise clean, it 
does not indicate a failure of the mechanical seal, as it is possible that a small 
quantity of water passed through the seal during the initial running-in period. 

If the oil is dirty, or there has been a significant loss of oil, then it is 
recommended that the pump is removed to a workshop so that the mechanical seal 
assembly can be carefully examined. 

If the oil level is at, or below the sight-glass, then there has been significant 
leakage of oil and the pump side mechanical seal 515 may require replacement, 
particularly if no oil leakage has been observed through drain connection "D". In 
this instance the pump should be scheduled for a workshop overhaul in the very 
near future. 

NOTE: When re-installing plugs 536a and 536b always use a new copper sealing 
washer. The copper sealing washer must be softened as follows:- 

Heat until red and quench immediately in cold water. 

SUMMARY 
OIL CONDITION ACTION 

Oil is clean Top up to correct level* 

Oil is milky 

Oil looks dirty but of low 
viscosity and free of sludge 
[Small amount of dirty 
liquid discolours oil] 

Seal Oil Very Dirty 

Seal Oil Below Sight-Glass 

PUMP INSITU 

Draining oil, separate water refill PUMP INSITU 
separated oil. Top up to correct 
level* with same grade of oil 
CHECK AGAIN AFTER 500 
HOURS 

Completely drain old oil, flush 
out, refill* with new oil 
CHECK AGAIN AFTER 500 
HOURS 

Remove pump to authorised 
workshop for inspection 

Remove pump to authorised 
workshop for inspection 

PUMP INSITU 

*SEE SECTION COVERING 'CHANGING SEAL OIL WITH PUMP INSITU' FOR 
METHOD OF DETERMINING CORRECT OIL LEVEL 
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SEAL OIL QUANTITIES 

To refill the seal oil chamber to the required level the following oil quantities can be used 
as a guide:- 

BEARING FRAME QUANTITY [Litres] 

DBM.F 0.9 - 1.0 

BCM.F/BCM.0 
DCM.F/DCM.0 

0.9 - 1.0 

ECM.F - 1.2 - 1.3 

DFM.0 1.5 

EFM.F - 3.3 

FFM.F - 

- EGM.0 
FGM.F 

3.3 

- FHM.0 3.8 

RECOMMENDED OIL 

Shell Tellus C10 
Castrol Magna AB5 
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SEAL OIL SPECIFICATION 

General 

The factory fill the seal oil chamber on double-mechanically sealed close-coupled pumps 
with the same low viscosity oil used for cooling systems on immersible motors. 

TYPICAL ANALYSIS 

Specific gravity at 20°C 0.812 g/ml 
Viscosity at 20°C 6.75 mm2/s [cst] 
Viscosity at 40°C 3.52 mm2/s [cst] 
Solidification point -38.0°C 
Flash point 132.0°C 
Burning point 142.0°C 
Evaporation energy 251.0 kj/kg 
Solubility in water none 

11111 For installations which are exposed to temperatures far below freezing point [e.g. outdoor 
installations], the solidification point is very important: 

IMPORTANT FEATURES FOR APPLICATION IN PUMPS 

Instead of this oil, another oil or even another liquid can be used. When selecting an 
alternative cooling medium the following features must be considered. 

1. The viscosity may not be higher than indicated by ISO VG. 

2. Emulsification with water is not acceptable, as water penetration could not be 
detected. 

3. Corrosion resistance and non-aging quality are required. 

4. Following temperatures must be considered:- 
- Solidification point and lowest possible surrounding temperature. 

Boiling point and highest possible temperature of pump liquid. 

5. In case of Bearing Frames equipped with electrical moisture probes, it is important 
that the liquid has good electric insulation qualities. 
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CHANGING SEAL OIL ON INSITU HORIZONTAL PUMPS 

. For horizontally installed pumps the oil can be drained via plug 536b into a suitable 
container. 

To refill the oil disconnect the bearing frame from the volute end, turn the bearing frame 
so that Plug 536a and the sight-glass [when fitted 549] are both lying at 45 degrees from 
the vertical [see sketch]. The oil should be refilled using Plug 536a and the correct level 
for the refilled oil is when the level is at the centre of the sight-glass, which is also the 
same level of the filling hole 536a. 

CORRECT 511 

OIL LEVEL 

552 534 536 504 131 135 

At this level the chamber is 
90% full and leaves the required 
air space. 

Re-instal plugs 536 using a new 
softened copper seal [see note 
above] and re-instal the bearing 
frame to the pump with Plug 
536a on the top. Continue to 
monitor seal oil condition by 
visual inspection through the 
sight-glass. 

516 148 549 110 
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CHANGING SEAL OIL ON INSITU VERTICAL PUMPS 

The oil must be removed by firstly draining down to the level of 536b and then using 
some means to remove the remaining oil below the level of Plug 536b. This could be 
done by either using a rubber tube as a syphon or by employing some form of device. 
This is best undertaken after removing Plug 536a. 

135 

549 

131b 

504 

536- 

527 

5523 

511 

118 

195 

148 

516 

536b 

534 

552b 

146 

545 

515 

546 

Having removed all the old oil, flush with a little clean oil and refill with clean oil up to 
the level of 536a. 

IMPORTANT 

It is important the correct sectional drawing is studied to determine Plug 536a. The 
level of this plug ensures the correct air space is left above the oil. If connection 
536b is used this would not be the case. 

Plugs 536a and 536b should be replaced using a soft copper washer. 

Continue to monitor seal oil conditions by visual inspection through sight-glass. 
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MAINTENANCE OF HYDRAULIC PARTS 

PUMPS WITH HEAVY DUTY HYDRAULIC END AND REGULABLE LINERS 

B050 Sectional Drawing 90-TU 4144 Mat Code 1R/3R/5R 
D080-D100 Sectional Drawing 90-TU 4148 Mat Code 3R/5R 
E080-E200 Sectional Drawing 90-TU 4150 Mat Code 3R 

This family of pumps have been designed for the more arduous applications where ease of 
impeller clearance adjustment is a requirement, particular in situations where the liquid 
may contain abrasive solids. In this case the clearance is adjusted by three external 
screws without disturbing the pump or pipework. 

For a pump on a new application the impeller clearance should be checked and re- 
adjusted whenever a significant decrease in pump performance is noticed or at least once 
every six months, until a history is developed as to how often adjustment will be 
required. 

Excessive clearance is not desirable especially in the smaller pump sizes, as a greater 
percentage of total flow can thus re-circulate 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 between the impeller and the liner. 

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, set clearance to 2 times that shown in table. 

The three adjusting screws can be found on the suction side of the volute, immediately 
behind the suction flange. 

A. IMPELLER CLEARANCE ADJUSTMENT OF PUMPS WITH REGULABLE 
LINER 

Loosen and back-off lock nuts [Pos 412] on end of each regulator assembly. Now slowly 
and evenly screw-in each regulator bush [Pos 422] just until pump shaft cannot be turned 
[this will eliminate all clearance between the impeller and the liner'. Be sure to take the 
same number of turns on each threaded regulator bush; this keeps the liner concentric to 
the impeller. 
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If the impeller tip is binding on 
the lip in the suction eye, or if 
there is less than lmm 
clearance, between the impeller 
tip and the lip when the spiral 
edge of the impeller is firmly 
seated against the conical taper 
inside the volute, then the tip 
clearance must be opened up. 
To adjust the tip clearance the 
impeller must be ground off 
parallel to the suction flange, 
until 1-2mm clearance is 
obtained. 

8 

Now back off the threaded regulator bush [Pos 422] exactly the number of turns specified 
in the table [according to pump size]. Holding each threaded regulator bush from 
turning, tighten the three standard hex lock nuts [Pos 412]. This pulls liner away from 
impeller the required clearance, and also locks the regulator bush in place. 

Ideally a feeler gauge should then be used to check the actual clearance between the 
impeller and liner, access being via the suction of the pump. 

If the clearance is significantly different than 'C' shown in table, it is possible that the 
wear is excessive or uneven, disassembly and inspection is recommended. 

In situations where the actual clearance 'C' cannot be measured, i.e. pump is installed in 
a system, it can only be assumed the clearance is correct, unless a noticeable reduction in 
performance would indicate otherwise. In this case, the pump should be removed so that 
the hydraulic end can be disassembled and inspected for wear. 

HID0010 24 2 September 1993 

Raubers Road Nudgee SPS SP276 Vacuum Sewer System OM Manual

Q-Pulse Id TMS636 Active 29/01/2014 Page 370 of 404



SERVICE Mi-kNITAL FOR INSTALLATION AND OPERATION 
FOR BEARLNG FRAME PUMPS /Q -TYPE HYDRAULICS 

REPLACEMENT OF WORN HYDRAULIC PARTS 

If, after re-adjusting the impeller clearance "C' there remains big discrepancies in this 
clearance and the reset pumps does not sufficiently restore the pump performance then the 
impeller and/or suction liner are worn beyond their service life and should be replaced. 

An impeller is considered worn when:- 

a) The outer edge [that which runs next to the liner] no longer presents a 
smooth continuous surface but is grooved and is no longer conical. 
This is best checked by placing the impeller into a new liner, if 
available. 

b) The discharge edge is worn so thin that small abraded valleys on the 
surface of the blade have, or are about to break through. 

c) The impeller tip is worn such, that it is no longer hidden behind the 
shoulder [lip] in the suction eye of the liner [check that it is the 
impeller that is worn and, not the entrance to the liner, which forms 
the shoulder]. 

Wear patterns on the flat surfaces of the impeller are not critical to the performance, nor 
is a gentle rounding of the impeller edge. 

The liner/suction cover is considered worn when: - 

a) Deep circumferential grooving is present on the conical surface. 

b) The spiral groove is no longer visible, or it is generally less than 1.5mm 
deeper than the conical surface. - 

c) The shoulder lip at the inlet eye is not longer of sufficient width to 
protect the impeller tip. 

NOTE: If the impeller tip is visible through the suction eye of the assembled pumps, it 
is possible that fibrous materials and rags will hang up on this tip and the pump will no 
longer provide the excellent 'solids handling capability' for which it was originally 
purchased. 
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ADJUSTMENT OF BACK CLEARANCE "B" 

Experience in the field has indicated that very little wear takes place between the back of 
the impeller and the back cone [Pos 511] and factory tests have shown that even with 
quite large back clearances "B" there is only a marginal effect on pump performance. 

In most instances adjustment of this back clearance will be unnecessary between major 
overhauls. The factory build the pumps with "B" according to the dimensions shown in 
the table and in most instances it will be reasonable to allow this clearance to open up by 
1-2mm. However, should it become necessary to reduce this clearance, shims should be 
placed between the back cone [511] and sealpiate [507]. This might be particularly 
necessary if the pump is handling fibrous material which may become trapped between 
the impeller and the back cone. 

The back cone is considered worn when; the spiral groove is heavily worn and is barely 
visible or has disappeared altogether. If the spiral groove is still clearly visible but the 
corners have become somewhat rounded, the pump will still operate at its design flow 
rate and head, but the cutting action of the impeller against the back cone will be 
somewhat reduced and if handling fibrous material it maybe worth considering replacing 
this back cone particularly if jamming of the material between the impeller and the cone 
has become a problem. 

REMOVAL OF IMPELLER 

Hold the impeller [401] from turning by hand, or by a strap wrench, or by locking pliers 
clamped to the impeller. Insert 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: 
Wrench Sizes: 10 mm 10 mm 10 mm or 14 mm 14 mm 

After removal of bolt, the impeller can be tapped loose using a plastic hammer, rap the 
impeller face [NOT edge or tip!] to free it from the shaft taper. If it does not pop-off the 
taper after a few sharp raps, then heat the hub of the impeller [near the impeller bolt 
hole] with a soft-tlame torch, then rap again. 
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Before fitting a new impeller [or a new impeller bolt], the length of the impeller bolt 
should be checked, as follows:- 

1. Place impeller into shaft and using a thin rod measure distance from end of 
shaft to the shoulder in the impeller bolt-hole. Remove impeller. 

2. Now measure impeller bolt length, from tip to underside of head and, 
subtract 11/4 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 shaft 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 shaft 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 must be re-cut to 
permit the required assembled length. 

NOTE: 
Coat shaft taper with a light oil ONLY [do NOT use grease or anti-size compound here], 
then install impeller directly onto shaft. 

Coat the impeller bolt with grease or anti-size compound. Install and tighten to the 
torque listed below: 

FACTORY FITTED IMPELLER BOLTS 

HYDRAULIC SIZE. HEXAGON TORQUE N-M 

B050 
D050] DDM1B 
D080] DDM1C 
D100] 

D080] 
E125] 
E200] 

M12 

M16 

10 

14 

60 

147 

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. 
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REMOVAL OF "REGULABLE" LINER 

The liner [Pos 421] is housed in the front portion of the volute in the case of the smaller 
pumps B050/D080/D100. The larger pumps. E080 -> have a removable suction casing 
[Pos 416] in which is housed with regulable liner [Pos 421]. See section drawing of each 
pump for exact construction details. 

Pumps with regulable liners can easily be recognised by the presence of three large 
regulation bushes with lock nuts just behind the suction flange. 

If the conical surfaces is worn, only the liner needs to be replaced. The liner can be 
removed while the volute casing and suction casing remain attached to the piping, if 
desired. 

To remove liner, completely remove small lock nuts [Pos 412] on end of regulator bush 
[Pos 422], then push the three screws [Pos 413] through the holes in the large regulator 
bushes. If stubborn, the large regulator bushes can be turned all the way into the casing 
to force the liner out. No attempt should be made to disassemble the regulator screws 
[Pos 413] from the liner until the liner is removed from the pump; they are loctited in 
place and must be heated with a torch to break the loctite bond. 

The wear ring [Pos 408] should not typically require disassembly; remove from suction 
casing only if badly damaged by unusual circumstances. It will be necessary to heat the 
mating surfaces with a torch to destroy the special adhesive between these two parts. 
Then press out wear ring with a hydraulic press. 

REPLACEMENT OF "REGULABLE" LINER 

Install three regulator screws [Pos 413] into liner, using 'Loctite' "stud-mount". 

Thoroughly grease 'O' -ring [Pos 430] and install into groove in casing [Pos 400] - this 
groove is nearly hidden by the suction ring in some pump models. Grease 'O' -ring [Pos 
431] and install into groove in wear ring [Pos 408]. Assemble ring into suction casing 
with a lead hammer, until suction ring is flush with flange surface. 

IMPORTANT 

Make sure wear ring is flush with or slightly below flange surface. If it is protruding 
above surface the connection of the suction pipework will push wear ring into casing 
and close-up tip clearance, or in extreme cases bind on impeller tip which could cause 
bearing or seal failures. 

Grease and install 'O' -ring [Pos 406] onto large end of liner. 
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Coat the external threaded portion of large regulator bushes with anti-size compound and, 
install these into the casing [Pos 400] or [Pos 416] hex-side toward the outside [toward 
the suction flange]. Screw these into the casing until they are flush with the inside of the 
casing. 

Now place liner into casing, engaging the three screws into the holes through the three 
regulator bushes. [Note: The three screws are not spaced evenly around the liner, so 
there is only one orientation of the liner where the screws will correctly fit through the 
regulator bushes]. 

REPLACEMENT OF BACK CONE IPos 5111 

Firstly, remove impeller as previously described. The back cone [Pos 511] is an easy fit 
onto seal plate [Pos 507] and should remove easily, any resistance will be caused by the 
interference of 'O'-ring [Pos 146]. 

To replace back case, grease a new 'O' -ring [Pos 527] and fit into spigot of sealplate [Pos 
507]. Hand press a new back cone into place. On the larger sizes, a light tap with a 
plastic hammer maybe required to overcome the resistance of the 'O' -ring. 

FINAL ASSEMBLY 

After fitting a new impeller and/or liner the correct impeller clearance should be set by 
following the steps defined in "Adjustment of Impeller Clearance for Wear" taking 
particular care to check and, if necessary, adjust the impeller tip clearance. 

IMPORTANT 

Should a complete strip-down of the pump be required and mechanical seals need 
replacing, we recommend this work is done in a Hidrostal authorised repair centre, 
who will have complete repair manuals and any special tools and facilities necessary 
to properly assemble and re-assemble the pumps. 
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424 

411 

419 

401 

406 

423 

41S 

430 

431 

421 

408 

400 

PART DESCRIPTION MATERIAL CODE 

IR 3R 5R 

400 VOLUTE GREY CAST IRON GREY CAST IRON STAINLESS STEEL 
A4 

401 IMPELLER NODULAR IRON STAINLESS 
STEEL A4 

STAINLESS STEEL 
A4 

406 'O' -RING NITRILE 

408 WEAR RING GREY CAST IRON H1DRO HARD STAINLESS STEEL 
A4 

411 SHIMS STEEL 

413 ADJUSTING BOLT STAINLESS STEEL A4 

415 'WEI T F,R BOLT RUSTLESS STEEL RUSTLESS STEEL STAINLESS STEEL 
A4 

419 FASTENING SET RUSTLESS STEEL 

421 LINER GREY CAST IRON HIDRO HARD STAINLESS STEEL 
A4 

422 REGULATION NUT STAINLESS STEEL A4 

423 DRAIN PLUG STEEL STEEL STAINLESS STEEL 
A4 

424 PLUG STEEL STEEL STAINLESS STEEL 
A4 

430 '0' - RING NITRILE 

431 '0' - RING NITRILE 

Hidrostal reserves the right to make changes without giving prior notice. 
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POS DESCRIPTION CODE MATERIAL 
1 (2) 5 

GENERAL 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

112 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 
130 

131 

132 

133 

134 

135 

140 

141 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

157 

158 

159 

Bearing Housing 
Bearing Support 
Bearing Cap P.S 

Bearing cap M.S. 
Spacer ring P.S. 
Spacer ring M.S. 
Bearing spacer 
Spacer ring 
Fastening set 116-101 
Spacer ring for 119 disassembly 
Shaft 
Woodruff key 
Coupling key 
Oil seal sleeve for 128 (bearing frame size 7) 

Intermediate supporting frame 
Deep groove ball bearing M.S. 
Roller bearing P.S. 
Roller bearing M.S. 
Deep groove ball bearing (old execution P.S.) 
Angular contact ball bearing 
Spherical roller bearing (old execution P.S.) 
Axial-spherical roller bearing 
Spherical roller bearing (oil execution M.S.) 
Double row angular contact ball bearing 
Lock nut for shaft/Locking sleeve 
Lock washer for 126 

Oil seal M.S. for bearing frame size 7 

V-ring P.S. 
Labyrinth M.S. 
Grease nipple 
Grease cup R 1/4" 

Plug M10 
Lubricant drain plug for 101 or 116 

Fastening set 100-101 and 116 

Thrower disc P.S. 
Fastening set 102-101 
Labyrinth P.S. 
0-ring for 144 

0-ring 
0-ring for 100 
0-ring for 100-116 or 102-300 
Snap ring for 144 

Snap ring for 102 

Spacer ring for bearing 118 
Oil seal P.S. for bearing frame size 7 

Snap ring for 152, bearing frame size 7 

Lubricant drain plug for 100 
Spacer ring 
Distance ring for 152 (for immersible inst.) 
Driving pin, bearing size 7 

1GL 

ITL/ITS 
1DL 
IDL 

IRD/SRS 
IRD/ISF 

1RD 

IRD 
8BB 

1SA/5SA 
IWO 
2FK 
8FK 
8DB 
ITZ 

8LW 
8LW 
8LW 
8LW 
8LW 
8LW 
8LW 
8LW 
8LW 
8LM 
8LF 
8DS 
8DV 

IRL/3RL 
8NF 
8NS 
8F0 
8F0 
8BB 

8DG 
8BB 

1RL 
8D0 
8D0 
8D0 
8D0 
8RF 
8RF 
1RD 
SIDS 

8RF 
8FV 
IRD 

8FG 

A 

A 

A 

A 

K 

K 

K 

K 

M 

K 

H/L** 
L 

L 

I 

A 

- 

- 

- 

- 

- 

- 

- 

- 

- 

L 

0 
Q 

Q 

K/A 
N 

N 

M 
N 

M 

K 

M 
K/A 
Q 

Q 

Q 

Q 

0 
0 
K 
Q 

0 
N 

K 

K 
0 

A 

A 

A 

A 

K 

K 

K 

K 

M 
K 

F±L 
F 

L 

1 

A 
- 

- 

- 

- 

- 

- 

- 

- 

- 

L 

0 
Q 

Q 
K/A 
N 

N 

M 
N 

M 
K 

M 
F 

Q 

Q 

Q 
Q 
0 
0 
K 

Q 
0 
N 

K 

K 

0 

*For material explanation see material 
**Depending on size 
***Brass 
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POS DESCRIPTION CODE MATERIAL* 
1 (2) 5 

GENERAL 

160 

161 

162 

163 

164 

165 

166 

167 
168 

169 

170 

171 

172 

173 

174 

175 

176 
177 

178 
179 
191 

192 

Snap ring for 118 

Spring 
Snap Ring M.S. 
Plug 
0-ring for 130/126 
Impeller flange 
Impeller nut 
Impeller locking washer for 165 

Fastening set 102-116 
Spacer ring for L2 ± 14 

Bearing cap for 102 (L2ODA) 
Fastening set for 102-170 102-172 
Sleeve bearing frame M28DA 
Housing for Mechanical seal seat P.S. (M28DA) 
Oil Impeller for oil circ for bearing frame 2A 
Cap for mech. seal 516 M.S. (M28DA old execution) 
Fastening set 173-400 
0-ring for 172 

Sleeve bearing for (M28DA) 
Nozzle for bearing lubrication frame size 7S 
0-ring for 173 

Masher for 165 

8RF 
8LD 
8RF 
SF0 
3D0 
2SF 
2FM 
2FF 
8BB 

1RV 

1DD 

8BB 

IGG 
1DD 

8BB 

SDO 
8LG 

179-01 
8D0 

0 
0 
0 
N 

Q 
B 

K 

K 

M 

K 

A 
M 

A 
A 

A 

A 
M 

Q 

*** 
Q 

M 

0 
o 
0 
N 

Q 
C 

F 

F 
M 
K 

A 
M 
A 

A 

A 
A 
M 

Q 

*5* 

Q 
F 

STUFFING BOX 

200 
201 
202 
203 
204 
205 
206 
208 
209 
210 
213 
214 
215 
216 
218 
219 
270 
221 

221 
226 
227 
228 
229 
230 

Back cover for stuffing box 
Stuffing box sealplate 
Gland 
Neck bush 
Lantern ring 

Fastening set 101-200 
Shaft sleeve 
0-ring for 200 
0-ring for 201 
Shaft sleeve pin 
Rubber sealing washer for 208 
Soft packing 
0-ring for 208 
Plug for flushing connection 2 

Plug for flushing connection (old execution) 
Stuffing box gland bolt 
Fastening set 201-200 
Nipple 
Socket head screw (for DA old execution) 
Insert ring (for DA old execution) 
Rubber ring for 227 (for DA old execution) 
Flat washer for 220 
Set of shims of wire between 200-101 

1GD 

IPS 
IDS 
1RP 
IRS 

- 

1DB 

8D0 
SDO 

8FZ 
8DG 
8DP 
8D0 
8F0 

SFS 

8BB 

8NB 
VI 

8FU 

A 

A 

A 

K 

E 

M 
I(J) 

Q 

Q 
G 

Q 
** 

Q 
N 

N 

F 

M 
N 

M 
K 

Q 
M 

M 

C 

C 

C 

F 
C 

F 
F 

Q 

Q 
F 

Q 
** 

Q 

F 
F 
F 
F 
- 

- 

- 

-. 

F 
F 

*For material explanation see material 
**Depending on size 
***Brass 
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POS DESCRIPTION CODE MATERIAL 
1 (2) 5 

MECHANICAL SEAL 

209 
346 
350 
355 
356 
549 
563 
544 
515 
516 
527 
534 
536 
545 
552 
562 
507 

0-ring for 507 
Filling plug with air relief device 
Magnetic lubricant drain plug 
FEY laminar ring P.S. 
FEY laminar ring M.S. 
Oil sight glass 
Oil sight glass 
Backcover 
Mechanical seal P.S. 
Mechanical seal M.S. 
0-ring for 200 M.S. 
Fastening set 101-507 
Plug with gasket 
Snap ring for 516 
Plug for flushing connection 581 
Snap ring for mechanical seal 515 
Mech seal plate 

8D0 
80E 
80M 
8DF 
8DF 
80G 
80G 
1K. 

8DM/8dm 
8DM 
81)0 
8BB 
8FV 
8RF 
8F0 
8RF 
1PM 

Q 
- 
- 

o 
o 
- 

- 

A 
** 

** 

Q 
M 

F +P 
0 
N 
o 
A 

Q 
- 

- 

0 
o 
- 

- 

c/D 
** 
** 

Q 
F 
F 
0 
F 
F 
C 

*For material explanation see material 
**Depending on size 
***Brass 
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DISASSEMBLY 

a) Remove hydraulic end as described in "Maintenance of Hydraulic Parts". 

b) Remove both 'Mechanical Seal' seals, as previously described in this section. 

To remove shaft and bearing assembly from bearing housing [Pos 100] proceed as 
follows: - 

c) Remove shaft key [114] labyrinth [130] unfasten nuts [136] and remove bearing 
cap [103] and '0'-ring [147]. 

d) Remove oil chamber casing [504] if still fixed to [100], taking care not to damage 
the stationary mech seal face. Press shaft and bearing assembly from pump end 
out of bearing housing [100]. 

e) Unfasten lock washer [127] and remove lock nut [126]. 

f) If bearings are to be replaced remove from shaft using pullers or press - depending 
on facilities available in workshop. 

AFTER DISASSEMBLING 

Wash all lubricants from bearings, bearing housing and bearing caps with kerosene and 
dry bearings by thoroughly spinning by hand or gently with clean and dry compressed air. 
Replace bearings if they do not rotate freely or its running surfaces show signs of 
deterioration. Coat bearings with a rust preventive oil and wrap in protective paper. 

Mount shaft [110] between two centres and using a dial indicator, check shaft trueness at 
four positions by turning shaft by hand. These readings must not vary more than 0.002" 
[0.05mm] If so, replace the shaft. Examine all parts to be refitted for wear and 
deterioration. Replace any which are beyond reconditioning. 

Scour scale from all parts with kerosene and wire brush. Coat all parts with a rust 
inhibiting lubricant, with special care given to impeller bolt [415], and all threads on shaft 
[110]. If unit is not to be installed immediately, store in a clean and dry place. 
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ASSEMBLENG PREPARATION 

a) Insure all parts to be refitted are free from burrs, with screws and abutting faces 
clean and free from damage. Replace all 'O'- rings. All studs to be refitted must 
be coated with Loctite Adhesive 307. Wrap threads on all grease nipples and 
plugs with Teflon tape. 'O' -rings must be greased before assembling. 

b) Special recommendation: - To facilitate the mounting of the rolling bearing on 
shaft, place bearing on an electric heating plate; do not exceed 80°C. 
Temperatures above 130°C may cause damage. After mounting of rolling 
bearings on the shaft, hand-pack bearings full with grease. 

c) Once lubricated, as explained, making sure that cavities between bearings are 
grease packed, there will be no need for further lubrication until first lubrication 
service [refer to lubrication chart] this will prevent excessive heating of bearings 
during initial pump operation. 

d) When mounting rolling bearing into the bearing housing, the bearing should be at 
ambient temperature. It is recommended to preheat the bearing housing to 80°C 
maximum. 

e) For disassembling rolling bearings from bearing housing or from the shaft, use 
special extractor or press. Do not use hammer or other conventional tools, which 
might damage bearing. When mounting roller bearings, take care to rotate shaft 
in order to avoid damage to inner face of bearing race. 
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RE-ASSEMBLY 

When new bearings are to be used in the re-assembly, it is very important that the 
bearings are of 'good quality' and of exactly the correct specification. This is particularly 
important in respect of the rating of the thrust bearings. 

When re-assembling this Bearing Frame, it is important that Sectional Drawing stated at 
the beginning of the manual, is available and the assembly should be made as follows:- 

1. Assemble the bearings at the driven end of the shaft as follows: NOTE: This 
operation is best done with the shaft vertical. 

a) Place spacer ring [109] on shaft then fit thrust bearings [121] taking care to 
ensure that they are installed according to the orientation shown on the 
Sectional Drawing. 

In order to assist the fitting of these bearings on the shaft, it is best that 
they are first pre-heated on a suitable hot-plate prior to attempting to slide 
them over the shaft. After each bearing has cooled, it should be packed 
with grease, see 'Maintenance Section' of the Manual for appropriate grade 
of grease. 

b) Place spacer ring [106] on bearings, taking note that this ring has an inner 
and outer piece, when fitting the larger diameter outer ring would you 
please note that the slots on one side should be placed so that they face the 
pump end of the bearing frame, i.e., they face the two bearings that are 
already fitted to the shaft. 

c) Fit inner ring of roller bearing [119], again after pre-heating. Once the 
inner race has cooled, fit outside ring of bearing and pack with grease. 

d) Place locking-washer [127] and tighten bearing assembly, using locking nut 
[126] bend over locking tab on washer [127]. 

2. Pre-heat inner ring of roller bearing [118] and fit onto shaft pushing up hard 
against shoulder. 

3. Prepare bearing housing [100] for assembly of shaft by fitting snap-ring [150] and 
spacer ring [157]. 

4. Heat bearing frame by gas torch to a temperature of approximately 80°C and 
install shaft bearing assembly, pushing down by hand hard up against the shoulder 
provided by snap ring [150]. 
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Re-assembly. continued 

103 136 127 12../a 110 114 t 

109 ISO 157 121 io6 119 14-7 
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Re-assembly. continued 

5. Install 'O' -ring [147] and mount cap [103] and secure using fastening set [136]. 

6. Press labyrinth [130] onto shaft using special tool number . This special tool 

is used to prevent the labyrinth being pressed too far and rubbing against and the 

stationary cap. 

7 Heat bearing frame [100] at pump end, using gas torch, and install outer part of 

bearing [118] this should be pushed into place by fitting oil chamber casing [504]. 

Having put the bearing into the correct position part [504] should again be 

removed and after allowing for the bearing to cool, the bearings packed with 

grease, according to appropriate specification. 

8. Place 'O' -ring [148] onto [100] and fit oil chamber casing [504] by fastening set 

[534]. 

WARNING 

When fitting pO'sition [504] ensure that drain position 'D' is on the bottom of the 

casing, i.e. on the same side as the mounting bracket at the shaft-end of the bearing 

frame. Refer page 13. 

9. The end float in the 
bearings must now be 
checked at this stage of 
the assembly. This is 

best done by fitting a 

magnetic base to the 

bearing frame and 
positioning a clock-gauge 
on the end of the shaft. 
The shaft should now be 

lifted and pushed down, 
so as to register the 
amount of end float that 
is available. This lifting 
can sometimes be best 
achieved by screwing an 

'eye bolt' into the tapped 

hole on the end of the 

shaft and lifting the 

bearing frame on a 

crane. 

MAGNETIC - BASE ,r--/ \ 

DIAL 
INDICATOR 

ENO FLOAT 
I 0.1 TO 0.2mm 

SEARING 
HOUSING 

The correct end-float for this Bearing frame is 1/10th to 2/10th of a millimetre 

[4/1000 to 8/1000 inch]. 
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10. ASSEMBLY OF INNER MECHANICAL SEAL 516 

Unless the bearing frame has been built for a special application this inner seal 
will always be Hidrostal type 'C' with open spring and a ceramic stationary face 
and carbon rotating face. 

WARNING: 

While cleanliness is important during the entire bearing frame assembly, it is of 
utmost importance when re-assembling the mechanical seals. 

Lubricate outside of the rubber seal which supports the ceramic part and carefully 
press ceramic face and rubber enclosure all the way into its seat in oil chamber 
housing [504]. The ring must fit tightly and square in its seat. TAKE CARE TO 
PROTECT THE FACE DURING THIS OPERATION. Examine gap between 
shaft and inner diameter of seal face; when face is correctly installed, gap will be 
uniform all round the shaft. 

WARNING 

The seal face is brittle and can easily chip if the inside edge catches a shoulder or 
grove when sliding along shaft. Take care to keep the seal square when sliding along 
shaft, also apply uniform gentle pressure when installing into seat. 

IMPORTANT 

Carefully clean faces of stationary and rotating parts using clean Tissue and lightly oil 
ABSOLUTE CLEANLINESS. OF SEAL FACES IS ESSENTIAL IF SEAL IS TO BE 

TIGHT. 

Remove spring and spring-retaining ring from mechanical seal lightly lubricate the 
bore of the rubber part of the seal with oil, at the same time, lightly oil the shaft, 
as this will assist in sliding the mechanical seal into place. 

Install rotating part of the seal by carefully sliding along the shaft, taking care that 
the face does not 'catch' on any of the snap-ring grooves [545], when installed the 
carbon face should touch the stationary face. Be sure the rubber part sits 
uniformly on the shaft and that it has been rolled out from under the metal part of 
the seal face. 

Install seal-spring and spring-retaining ring. 

Compress spring by pushing on the retaining ring and install snap-ring [546] then 
turn shaft by hand, to check for free-running. 
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11. The next step is to prepare the bearing frame, so that the tightness of mechanical 
seal [516] can be checked. 

Seal off shaft end of 
Bearing frame, using 
hydraulic test tool 
ensuring a rubber sealing 
ring is placed between 
the end of the tool and 
the bearing cap. 

All plugs in bearing 
frame must be installed 
at this stage. 

Connect a dry-air supply 
to connection 'D' using a 
length of rubber/plastic 
hose. 

RUBBER 
SEAL 

The interior of the bearing frame should now be pressurised using dry-air to a 
pressure not exceeding 0.5 bar. We have found from experience, a bicycle pump 
is often a convenient method of carrying out this function. Immerse bearing frame 
in a tank of water and carefully check for bubbles leaking through the mechanical 
seal assembly. If a water-tank is not available, stand bearing frame vertical and 
fill the 'open end' of oil chamber casing [504] with water and observe for air leaks 
around mechanical seal. 

12. Fit 'O' -ring [527] onto [504] and secure mechanical seal-plate [507] using 
fastening set [534]. Install pump side seal according to type of seal, as follows:- 

13. ASSEMBLY OF OUTER MECHANICAL SEAL 515 

Install stationary part into seal following same instructions and precautions as for 
inner seal 516, as instructions and precautions as for inner seal 516, as previously 
described. 
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The rotating part should be installed according to type of seal. 

a) OPEN-SPRING Type 'C' and 'V' Seals 

Follow instructions as previously described for inner seal [516] 

RUBBER BELLOWS Type 'M' Seal 

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 assembly nut hand over the shaft as far as 
possible. Mount the special tool over the shaft tip [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 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. 

FIG 29 FIG 30 

HID0010 43 16 September 1993 

Raubers Road Nudgee SPS SP276 Vacuum Sewer System OM Manual

Q-Pulse Id TMS636 Active 29/01/2014 Page 387 of 404



SERVICE MAN Al, FOR INSTALLATION AND OPERATION 
FOR BEARING FRAME PUMPS/Q-TYPE HYDRAULICS 

c) STAINLESS STEEL EEL BODIED Type 'X' Seal 

Lubricate inner rubber 'O' -rings of seal with light oil, and put a small 
amount of oil onto shaft. Install entire seal over shaft, and press gently 
down shaft until rotating face touches stationary face. Now install snap- 
ring over shaft, and push on snap-ring [compressing springs in seal] until 
snap-ring snaps into its groove. It may be necessary to use the special tool 
pushing against the snap-ring, turning the tool's bolt to provide sufficient 
pressure to start the snap-ring. Remove special tool. Then re-install the 
three small setscrews into the seal rotating part, and tighten firmly. 

14. The outer seal 515 has now to be air tested for tightness. 

Ensure a length of open ended rubber pipe is connected to 'D' and the special tool 
enclosing drive shaft is still fitted. 

Connect dry air supply to connection 536 and pressurise oil seal chamber to 0.5 
bar. Immerse bearing frame into tank of water and check for leaks. Take care 
not to immerse free end of tube connected to 'D'. To check seal 516 is still tight 
when pressurised from opposite side carefully immerse free end of tube connected 
to 'D' from above into water, after a short while bubbles will appear if seal 516 is 
leaking. 

If seals are tight fill seal chamber with oil according to instructions given in 
section dealing with seal oil and assembly to hydraulic end, according to 
instructions given in "Maintenance of Hydraulic Parts ". 
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REPAIR OF BEARING FRAMES 

GENERAL 

Before proceeding to strip-down the bearing frame, check the pump code, by referring to 
the stainless steel nameplate secured to the bearing frame and, then check you have the 
correct manual. The 'Reference Data' sheet at the front of every manual states the 
complete pump code to which manual refers and separately states: 

a) Bearing Frame Code 
b) Type of Product side. seal [Pos 515] fitted by factory 
c) Number of the 'Sectional Drawing' of bearing frame. 
d) Serial number of pump[s] to which manual relates. 

Only when it has been established that the correct manual is available, should the service 
engineer proceed to strip down the bearing frame. In situations where the nameplate has 
been removed or damaged, each bearing frame has the serial number heavily stamped into 
the casting, which can be used to select the correct service manual. In case of difficulty, 
contact your authorised service centre or Hidrostal agent. 

Essential Facilities 

In order that repair can be carried out in accordance with this manual, it is essential that 
the repair centre has available any special tools required for fitting Hidrostal 'M'-type 
Mechanical Seal, [if fitted] plus other tools as described in the manual and have available 
a water tank and means of pressurising the bearing frames with dry air at 0.5 bar. 

it is assumed that the usual facilities of clean work benches, presses, metric tools, oils 
and greases to the correct specification. will be available. 

REPAIRS TO BEARING F.RAME 

In order to repair the bearing frame the volute and impeller will have already have been 
removed per instructions under heading "Maintenance of Hydraulic Parts" and the seal oil 
drained out per instructions, under heading "Checking of Seal Oil". 

To strip down the bearing frame, place on a suitable bench and strip from the impeller 
side, as follows: 

1. Remove the back-cone [Pos 511] by gently tapping with a lead or plastic hammer, 
or gently lever off using screw drivers, this will expose the product side 
mechanical seal. 
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2. REMOVAL OF PRODUCT SIDE MECH. SEAL [Pos 5151 

General 

The first step is to determine the type of seal which is fitted. Factory provide the 
option of four types 'C' + 'V' + 'M' + 'X' and can be identified as follows: 

a) Referral to the 'Reference Data' sheet at the front of the manual. 

b) Examination of the pump code, product side seal type is the single digit at 

the end of the code, i.e. BCMIF-M. [Refer to explanation of pump code at 

the front of this manual]. 

c) Examine the seal and refer to following diagrams. In certain instances, the 
application may have required a change of seal type to that originally fitted. 

NOTE: All seal options, are interchangeable and therefore a different type of seal 
can be fitted during repair if it is felt this is necessary refer to your nearest 
Hidrostal agent for the correct selection of an alternative seal, giving full 
application details and the reason for requesting an alternative seal. 

REMOVAL OF OPEN-SPRING 'C' AND 'V' TYPE SEALS 

Remove snap ring [Pos 546]. Make sure the Woodruff key groove has no sharp edges to 

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. 

HID0010 46 16 September 1993 
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SERVICE MANUAL FOR INSTALLATION AND OPERATION 
FOR BEARING FRAME PUMPS /Q -TYPE HYDRAULICS 

REMOVAL OF RUBBER-BOOT, 'M'-TYPE SEALS 

Remove retaining ring "A" from the rubber 
boot of the seal by gently prying with two 
dull-edged screwdrivers, as this can puncture 
rubber boot. Rather, lay some convenient 
object onto back-plate, to act as a fulcrum for 
each screwdriver, and pry ring directly up, 
away from rubber boot. 

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 back-plate, to act as a fulcrum for each screwdriver, and pry ring directly 
up, away from rubber boot. 

,e7rOdi 
9-77 /''X4P 

Make sure the Woodruff key groove.has no sharp edges so that the rubber parts cannot be 
damaged as they are removed. Gently insert a small dull screwdriver between the shaft 
and the rubber boot. 

By lifting and turning the screwdriver 
around the shaft, the lip of the rubber 
boot can be lifted out of the shaft 
groove. Lubrication of the shaft and 
the boot helps this disassembly. Once 
the boot is free of the groove, the 

entire rotating part of the seal with boot 
can be pulled off the shaft. 

SHAFT 

SCREW DRIVER 
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SERVICE MANUAL FOR INSTALLATION AND OPERATION 
FOR BEARING FRAME PUMPS/Q-TYPE HYDRAULICS 

If necessary, use two blunt ended screwdrivers to pry the seal face loose, see below:- 

REMOVAL OF STAINLESS STEEL BODIES 'X'-TYPE SEAL 

Remove all three small set-screws from outer body of rotating part. Remove snap-ring 
[546]. Oil the shaft for ease of disassembly. Now the seal rotating part can be pulled off 
the shaft by hand. 

HID0010 48 17 September 1993 

Raubers Road Nudgee SPS SP276 Vacuum Sewer System OM Manual

Q-Pulse Id TMS636 Active 29/01/2014 Page 392 of 404



SERVICE MANUAL FOR INSTALLATION AND OPERATION 
FOR BEARING FRAME PUMPS/Q-TYPE HYDRAULICS 

REMOVAL OF STATIONARY SEAT FALL SEAL TYPEST 

Unfasten nuts [Pos 534] and carefully remove seal-plate [Pos 507] taking care that the 
stationary seat of the seal does not contact the shaft. The seat can easily become chipped 
and, therefore unusable if contact is made with the shaft, pay particular attention as seal 
passes over grooves for snap-ring [Pos 545]. 

The stationary seal can now be pushed out of its seal-plate from the back-side. 

REMOVAL OF INNER SEAL IPOS 516]. 

Except for special circumstances this seal will always be Hidrostal type 'C' and therefore 
proceed to remove per instructions for 'C'-type seal. 

Any alternative seal will be 'M' or 'X' and can easily be identified by its construction and 
therefore should be removed per instructions for product side seal [Pos 515]. 

The stationary seat for Seal 516 can be removed by the same procedure as for Seal [Pos 
515], after the oil chamber casing [Pos 504] has been stripped from the bearing frame 
taking the same precautions to protect seal from contacting the shaft. 
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iirosigl SECTIONAL DRAWINGS Q- HYDRAULIC 
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PART DESCRIPTION MATERIAL OF CONSTRUCTION 
1R 

1 
'3R . 5R 

400 VOLUTE GREY CAST IRON STAINLESS STEEL A4 

401 IMPELLER NODULAR IRON STAINLESS STEEL A4 

406 0-RING NITRILE 

408 WEAR RING GREY CAST IRON HIDRO HARD STAINLESS STEEL A4 

411 SHIMS STEEL 

413 ADJUSTING BOLT STAINLESS STEEL A4 

415 IMPELLER BOLT STAINLESS STEEL A4 

419 FASTENING SET RUSTLESS STEEL STAINLESS STEEL A4 

421 LINER GREY CAST IRON HIDRO HARD STAINLESS STEEL A4 

422 REGULATION NUT STAINLESS STEEL A4 

423 PLUG STEEL STAINLESS STEEL A4 

424 PLUG STEEL STAINLESS STEEL A4 

430 0-RING NITRILE 

431 0-RING NITRILE 

konstruktionsanderungen vorbehalten 
Hidrostal reserves the right to make changes without giving prior notice. 
Hidroscal se reserve cous droics de changemenc de costruction. 
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SECTIONAL DRAWINGS BEARING FRAME DIRECT COUPLED 
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NOTES : 

1. MATING FLANGES - 

SUCTION : 100NB DIN16 220 0/D 8-018 HOLES ON 180 P.C.D 

DISCHARGE 80NB DIN16 200 0/D 8-018 HOLES ON 160 P.C.D 
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BRISBANE CITY COUNCIL 

RAUBERS ROAD 
BANYO 

VACUUM SEWERAGE SYSTEM 

SECTION 5 PUMPING STATION ITEMS 

5.1 Vacuum Collection Tank 
5.2 Stop Valves 
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BRISBANE CITY COUNCIL 

RAUBERS ROAD 
BANYO 

VACUUM SEWERAGE SYSTEM 

5. PUMPING STATION ITEMS 

5.1 Vacuum Collection Tank 
The Maxitherm Boilers Pty Ltd fabrication drawing for the Collection 
Vessel Model 915V 1.75/150 and the manufacturers Data Report are 
included. 

5.2 Stop Valves 
The data sheet for the OBE Valves Australia Pty Ltd resilient seated 
wedge valve is included. 

Gee 
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ITEM 7 TO BE COMPLETED, AS APPLICABLE, FOR ALL VESSELS 
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MANUFACTURER'S DATA REPORT - PRESSURE VESSEL* 
(To be Completed and Forwarded to Respective Statutory Authority where Installed) 

MANUFACTURED BY (Name and Address) MAXITHERM BOILERS PTY LTD 

329 HORSLEY RD, MILPERRA NSW 2214 

MANUFACTURED FOR (Name and Address) ... ... EDWARDS. PlYTPNWNTAI, ENT. ....... . .......... . 

TO BE INSTALLED AT {Name and Address) . 
TO BE ADVISED 

DESIGN APPROVAL -- S.A. N.S.W. VIC QLD W.A. TAS 

Number INTERNAL 

Date 

MANUF. SERIAL NO. MMV880 REGISTRATION NO 

TYPE 915V1.95/150 ITEM 1 TO 6 DES. PRESSURE 150 kPa MAX. TEMP 150°C MIN. TEMP 

. . ITEM 10 TO 12 DES. PRESSURE MIN. TEMP 
24/370/4 

MAX. TEMP 
AS1210-1989 

APPROVED DRG.NO CODE CLASS OF CONSTRUCTION CLASS 3 

PRESSURISING MEDIUM NONE VOLUME OF PRESS.VESSEL 3.009 m3 

ITEMS 1 TO 6 INCLUSIVE TO BE COMPLETED FOR ALL SINGLE WALL VESSELS, JACKETS OF JACKET! 
VESSELS OR SHELLS OF HEAT EXCHANGERS 

1. SHELL Matl. (Spec. and Grade) AS1548-7-460 Actual Thickness 6 Corr. Allow. 1 . 

915 

DOUBLE-BUTT NO 

Diameter Length . 

1950 

2. SEAMS-Long ....... ...... . H.T R.T. . 

NONE 

(Weld, Double, Single Butt) (Yes/No) (Spot/Full) 
DOUBLE-BUTT Circum H.T. NO R.T.. NONE Joint Eff 

Joint Eff 0.65 

0.65 

Joint Eff DISH Shape 
(Dish/Flat) (Spec. and Grade) 

3. HEADS-Matl AS1548-7-460R 
(In Head) Press(Concave/Convex) 

Location.. ENDS 6 Crown Rad 787 FlaSni 

(Top/Bottom) 
Thick 

Ellip. Ratio. - Conical Angle - 

Flange 

To .CONCAVE 

If Removable: Bolting Matl Size and No 

Other Fastenings 

(Spec. and Grade) 

(Attach Sketch or Describe) 

4. STAYS/STAYBARS 

Matl - . No. Attach Pitch 0/Diam I/Diam - 
(Spec. and Grade) (Hor. Vert.) (If Tubul. 

5. JACKET CLOSURE 

(Describe, Ogee, Bar, Dimensions) 

6. PRESSURE RELIEF DEVICES -Type. SOCKET No 1 Size. 50 TOP END 
Location 

*Where Components are manufacture or assembled in different locations a part manufacturer's data report is to be completed by th 
relevant manufacturer covering the extent of manufacture and testing involved. 
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OBE/Elypso VALVE flanged ends 

The only resilient seated valve with more than 45 years ofseivice under the severest conditions throughout the world. 

FIG No MATERIAL 

406 DUCTILE 
400 DUCTILE 
470 DUCTILE. - 

a, ; 

Spindle: Stainless Steel. AS 2837 radeA31: 
Clockwise or Anti cldckwise closing: 

Wiper Ring: Nitrile. 

'0' Rings: Nitrile. Housed directly into one' 
piece bonnet. 

Thrust Collar: DR Brass AS 1567 

Grade 486. 

RATING RANGE FACE TO FACE DIMENSION 

16 BAR DN80-375 AS 2638 ISO 5996 BS 5163 
16 BAR DN50-400 DIN 3202 F4 
16 BAR DN450-500 DIN 3202 F5 

Socket Screws: H.T.S. AS 1420., 
Permanently seale4 against-corrosion. 

Spindle Nut: 
Dn 50 to 100 DR Brass AS 1567 - Grade 486 
Dn 150 to 500 Gunmetal to 'AS 1565.; 

Feet: This valve stands on 
its own feet. 

Temperature: 70° C. Higher temperatores.on 
request. 

7.: 

Lifting Rings: Orirequest. Central lifting point 
for largillr valves. 

Pressu;ie Seal: Nitrile. A positive seal in itself. 

Bonnet: Ductile Iron - Coated 
Internally and externally with Rilsan Nylon 11.* 

Body Gasket: Nitrile. 

Wedge Guide: Differential pressure in the main 
acting against the wedge is absorbed at its 

' Uppermost point by the unique three point guide 
system. 

Body: Ductile Iron - Continuously coated 
internally and externally with Rilsan Nylon 11.* 

Wedge: Nitrile. Perfectly bonded to ductile iron 
wedge by vulcanisation. Bottom drain hole. 
Lined with Inertol. 

Bore: Clear, unobstructed waterway. No 
seating recess or debris trap. 

Flange Drilling: To AS 4087 or other as 
specified. 

Packaging: Smaller valves are individually 
packed to protect coating during transport etc. 

, 

The OBE/Elypso Valve is of a smooth compact design, pptected agaiiist corrosion and tuberculatiOn by Rilsan Nylon 11* 

coating. The multiple '0' ring and, pressure seal arrangemeq iri the Win-et spindle housing ensures a permanent seal. To date 
there is not a recorded failure of theSpindle seals in the milli)* of:vahis installed throughout the world. In the event of accidental 
damage, the bOnnet, spindle and wedge can be replaced! without removing the valve from the pipeline. 
* Other coatings available. 

PH: (02) 792 3822 

UNSURPASSED ) .!TECHNOLOGY 

OBEVALVES AUSTRALIA 
PTY LIMITED 

FAX: (02) 792 3648 
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Application: Water, Sewerage*, Air, Natural Oils & Gases (up to 16 Bar) and are suitable for other fluids 
subject to our confirmation. Valves required for either gas or vacuum should be ordered specifically for the 
purpose intended as additional tests are applied. 
OBE/Elypso valves can be supplied with Handwheel, Spindle Cap, Extension Spindle, Actuators (geared 
or electric) and positional indicators. 

* In sewerage applications the optional Grade 316 spindles are recommended. 

0 

r 
a z 

0 

ltlt 

b 

X 

B 

Illustrations, technical data. dimensions and weights shown are subiect to alterations without notice. 

Dn 450 & 500 valves have a reduced port 

DN PN VALVE DIMENSIONS FLANGE DETAILS WEIGHT 

DIA CL 
FIG AS 4087 AS 2129 

KG 
400 470 406 C E 

mm BAR L L L H H1 B a c dl D b k d4 f No d2 No d2 400 470 406 

50 16 165 225 300 118 14.8 30 22 150 18 114 90 3 4 18 4 18 10 

65 16 170 245 328 144 16.3 31 22 165 18 127 103 3 4 18 4 18 12 

80 16 180 203 288 381 160 17.3 35 25 185 18 146 122 3 4 18 4 18 16 17 

100 16 190 229 334 442 188 19.3 38 25 215 20 178 154 3 4 18 8 18 22 23 

125 16 200 403 528 240 19.3 38 28 250 22 210 183 3 8 18 8 18 28 

150 16 210 267 465 605 280 19.3 38 28 280 23 235 209 3 8 18 8 22 42 44 

200 16 292 551 719 348 24.3 48 32 335 23 292 264 3 8 18 8 22 66 

225 16 305 551 736 348 24.3 48 32 370 24 324 296 3 8 18 12 22 72 

250 16 330 666 869 434 27.3 48 36 405 24 356 328 3 8 22 12 22 111 

300 16 356 758 986 512 27.3 48 36 455 33 406 376 4 12 22 12 26 146 

350 16 290 882 1112 570 27.3 48 40 520 33 470 427 4 12 26 12 26 188 

375 16 381 882 1157 570 27.3 48 40 550 33 495 463 4 12 26 12 26 288 

400 16 310 929 1234 676 32.3 55 44 580 33 521 477 4 12 26 12 26 260 

450 16 650 929 1249 696 32.3 55 44 640 33 584 552 4 12 26 16 26 355 

500 16 700 929 1282 696 32.3 55 44 705 35 641 609 4 16 26 16 26 385 

kbo 12.119 -91 Lel 
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