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BRISBANE CITY COUNCIL

DEPARTMENT OF BUSINESS,
INDUSTRY & REGIONAL DEVELOPMENT

.- LYTTON INDUSTRIAL SUBDIVISION - STAGE 2
VACUUM SEWERAGE SYSTEM

OPERATION & MAINTENANCE MANUAL

June 1994

Confidential Information

The information contained within this manual is the sole intellectual property of
AIRVAC-RSM PTY LIMITED. This manual must not be reproduced nor transferred
to nor brought within the reach of third parties without the express written permission
of AIRVAC-RSM PTY LIMITED. Likewise, the receiver is not allowed to use this
manual as a basis for manufacture. Contravention of these conditions will result in
legal prosecution.

AIRVAC-RSM PTY LIMITED

Suite 11, Telephone: (02) 417-8133
283 Penshurst Street,
Willoughby, N.S.W. 2068. Facsimile: (02) 417-8162
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BRISBANE CITY COUNCIL

DEPARTMENT OF BUSINESS,

INDUSTRY & REGIONAL DEVELOPMENT

LYTTON INDUSTRIAL SUBDIVISION -~ STAGE 2
VACUUM SEWERAGE SYSTEM |

CONTRACTORS

PROJECT MANAGER:

1 CONTRACTOR:

DESIGNER, SUPPLIER/VACUUM

EQUIPMENT

PIPING CONTRACTOR:

Roger Brameld Consulting Pty Limited.
1186 Ipswich Road,

Wooloongabba, Queensland, 4102.
Telephone No. (07) 274-1161
Facsimile No. (07) 274-5311

Civdec Constructions Pty Limited
Unit 1, 15 Success Street,

Acacia Ridge, Queensland, 4110.
Telephone No. (07) 274-1161
Facsimile No. {07) 277-5311

AIRVAC-RSM Pty Limited.
Suite 11, 283 Penshurst Street,
Willoughby, N.S.W. 2068.
Telephone: (02) 417-8133
Facsimile:  (02) 417-8162

Fairfield Plumbing & Mechanical Services.

Private Bag 3,

Moorooka, Queensland, 4105.
Telephone No. (07) 892-9243
Facsimile No. (07) 892-9271
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BRISBANE CITY COUNCIL

DEPARTMENT OF BUSINESS,
INDUSTRY & REGIONAL DEVELOPMENT

. LYTTON INDUSTRIAL SUBDIVISION - STAGE 2
| VACUUM SEWERAGE SYSTEM

| | CONTRACTORS

Cont..

VACUUM PUMPS: Siemens Ltd Australia.
383 Pacific Highway,
Artarmon, N.S.W. 2064.
Telephone No. (02) 436-8700
Facsimile No. (02) 546-8701

SEWAGE DISCHARGE PUMPS Envirotech Australia Pty Limited. -
Gindurra Road,
Somersby, N.S.W. 2250.
Telephone No. (043) 402-388
i Facsimile No. (043) 401-080
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SECTION 1

LYTTON INDUSTRIAL SUBDIVISION VACUUM SEWERAGE

SCHEME

1.2

1.3
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RETICULATION

PUMPING STATION
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1.1

1.2

1.3
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LYTTON INDUSTRIAL SUBDIVISION - STAGE 2
SEWAGE TRANSPORT SYSTEM

DESCRIPTION

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

The Vacuum Sewer System used and as shown in copyright drawings

_ submitted during the course of the contract is covered by AUSTRALIAN

PATENT No. 522719.

RETICULATION SYSTEM

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

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

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

PUMPING STATION

The heart of the vacuum system is the vacuum collection station which is
shown in figure 9123-2 Sewage enters the collection tank from both vacuum
mains. The level rises and the duty sewage pump is switched on by a signal
from the level probe. The sewage is pumped via the @150 NB rising manhole
4/5 located in Block 507 Pritchard Street adjacent to the rear boundary
intersection of 494/495 Lytton Road. Duty and standby sewage pumps are
provided.

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

The control philosophy for the pumps is:—
Selector switch auto/manual.

Section 1
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LYTTON INDUSTRIAL SUBDIVISION - STAGE 2 VACUUM SEWERAGE SYSTEM OPERATION & MAINTENANCE MANUAL

Auto mode.

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

Manual mode.

Start/stop push buttons are provided to control each pump. The duty vacuum

P pump will shut down and an interlock will prevent restarting with high/high level
' switch activated. Alarms, telemetry and auto dialler are detailed in the control

;oo panel description — Section 6.

L_Q—'Pulig Id TMS999

The pumping station consists of:-

Vacuum Collection Tank

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

Sewage Discharge Pumps. Details of the sewage discharge pumps are
contained in Section 5 - Hidrostal Sewage Pumps.

Control Panel.

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

Check Valve

Lifting Equipment

Section 1
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CONTROL PANEL
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AIRVAC VACUUM VALVES

DESCRIPTION

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

The AIRVAC system relies on the use of vacuum for the transportation of
sewage. Under most conditions, the vacuum pumps will maintain the collection
tank and mains system at a negative pressure range of -50 to -70 kPa.
Because of its pressure characteristics, the vacuum main may be approached
in the same manner as the usual positive pressure force main. For example,
installations may be made relatively independent of grade. The piping material
used is HDPE Class 6 and the pipe diameters are (30 and160 mm). The
AIRVAC valve separates the collection system, which is under constant
vacuum from the house plumbing at atmospheric pressure. This valve is a
pneumatically operated device and is designed so that it will not open unless
there is a vacuum of approximately

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

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

Sewage from the vacuum mains is collected at the collection station in a steel
tank maintained under vacuum by two vacuum pumps. From the collection tank
the sewage is pumped via a J150mm rising main to manhole 4/5 located in
Block 507 Pritchard Street adjacent to the rear boundary intersection of
494/495 Lytton Road.

PRINCIPLES OF OPERATION

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

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

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

CONTROLLER/SENSOR UNIT

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

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

-However, in some circumstances, a whole system or just a small portion of a

system, is designed to operate at higher air/liquid ratios. The ability to field
adjust the airfliquid ratio is a major attraction of the AIRVAC controller/sensor.

VALVE CYCLE COUNTER

An AIRVAC valve operation cycle counter is available for fitting to the standard
vaive to permit the sewer owner to monitor the quantity of effluent passing
though a particular valve. This counter is normally fitted to a valve for a short
period only to monitor the number of cycles any one valve is achieving. It is not
usually a permanent installation and hence only one or two such counters are
normally required for a large system.
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‘ 3.6.4

3.7

3.7.1

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

Remove the timer cover. The timer valve pin is now exposed. To INCREASE
valve timing, turn the centre screw a small amount clockwise or inward. To
DECREASE the valve timing turn the centre screw a small amount counter-
clockwise or outward. Continue to cycle the AIRVAC valve check and adjust
timing until satisfactory.

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

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

NOTE; Once an operator has developed his skill, the stop—watch will not be
necessary. Simply count the seconds by saying 1001, 1002, 1003, etc.

Sensor Setting

The sensor setting of the AIRVAC controller/sensor unit is not adjustable
returned to AIRVAC for checking.

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

INSTALLATION AND COMMISSIONING

Vacuum Sewers

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

Incorrect sewer installation and incorrect.connections-from-the- sewers-to the™ =~~~

Q-Pulse Id TMS999

AIRVAC valves will result in system malfunction and increase operation and
maintenance costs.

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

A correctly installed AIRVAC system will require little maintenance.

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

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

AIRVAC Vacuum Valve

Remove cover.
Increase the cut out in the @80mm line to a total of 365mm.
After cut out is made trim and debur the cut ends with a file or sandpaper.

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

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

Install the vacuum side of the AIRVAC valve so that the rolled diaphragm seats
against the vacuum sewer. Unroll diaphragm.

Align the opposite end of the valve with rolled diaphragm to the suction line.
Unroll diaphragm.

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

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

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

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

Install breather "T" on breather line sealing with teflon tape, "T" must be nearly
vertical with 16mm connection turned up.

Section 3
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Connect a piece of 9mm hose from lower connection on "T" to lower housing
centre port.

Connect 16mm tube with clamps from "T" to the controller air port. Tighten
clamps at both of these connections.

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

3.74 Crossovers

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

3.8 PREVENTATIVE MAINTENANCE

3.8.1 AIRVAC 75mm Valve

Maintenance products required: | F

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

For application to valve shafts to lubricate shaft seal and bearings:

Dow Corning #111 compound silicone lubricant.

THIS SHOULD NEVER BE USED IN AN AIRVAC CONTROLLER as it will
damage the controller shaft seals. This may also be applied to the screw plug
thread and o-ring for easier threading into the wye body.

For application to valve rolling diaphragms:

- Dow Corning #200 silicone fluid, 350 centistoke viscosity.
The diaphragm must be fully cleaned by soap and water then dried. Apply a
thin coat of oil by hand to the entire surface of the diaphragm.

For assembly of check valve components or rubbing connections:

Leaklock thread sealant. Available in jars with brush applicator.

Section 3 i
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This is a blue thread sealant which should be re-applied if unit was originally |
assembled using this. It is a hard setting thread sealant which will seal leak
paths yet allow disassembly. The product may be dissolved with isopropyl
alcohol.

For application AIRVAC controller shafts:

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

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

P application procedure.

Any other products required are locally available such as teflon thread seal
tape. -

3.8.1.1 Yearly Maintenance

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

3.8.1.2 75mm AIRVAC Valve Disassembly and Rebuilding

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

; Section 3
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The valve should be replaced and returned to the workshop. Rebuilding
typically required 2 hour to perform and involves replacing the valve seat
(AVD-R-0) shaft seal (AVD-S-83) and bearing (AVD3-12B). Check valve
rubber components should also be replaced (UCV and AVB-11).

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

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

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

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

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

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

( plug (Item 16) and set aside.

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

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

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

Section 3
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Connect a 9 mm hose from the test—box valve testing barb to the lower housing
barb of the valve. Be sure the other barb of 75 mm valve lower housing is either
connected to the side check valve if present or capped. Connect vacuum to test
box and allow to rise to 250 mm Hg. Pinch off vacuum supply. The gauge must
drop less than 6 mm Hg. per minute. If the gauge drops apply vacuum to
operator and place caps on both the lower housing spigots. Remove vacuum
from operator and immerse in water and watch for bubbles. If no bubbles
emerge and it still leaks, then a leak is present from the upper housing to the
lower housing. Check for loose nut on shaft in the upper housing.

Unscrew the check valve from the surge tank and dismantle. Wash parts in
clean water. Reassemble check valve using new rubber parts. Repeat above
procedure for the lower housing drain check valve. Put teflon tape on both
check valves and install on surge tank and wye body.

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

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

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

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

Return valve to inventory.

AIRVAC 50 mm Valve (one only/pump station)

3821 Yearly Maintenance

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

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

In the workshop first cap the controller spigots and wash the valve. Next
remove the vacuum line controller four nuts bolts washers and lock-washers
(Item 2, 3, 4 & 12 Figure 2-9) the upper housing (item 1) and lower housing
(tem 11). Remove the locking boit and the washer securing the diaphragm and
cup to the shaft (Item 8, 9 & 10). Pull the shaft out downward through the lower
housing (Item 17). To remove the seat remove the locking bolt first (item 7).

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

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

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

3.9 COLLECTION STATION

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

General maintenance items for the collection station are as follows:

Section 3
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3.91 Monthly

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

Check contro! panel lights
Check all motor couplings tighten set screws etc. if required.

3.10. MODEL 5 - AIRVAC CONTROLLER/SENSOR UNIT OPERATION &
MAINTENANCE

The AIRVAC controller/sensor unit is designed and manufactured by AIRVAC
p and has been in operation since December 1980. It has proven to be an
' extremely reliable unit. We recommend in the event of problems with
controller/sensor that you substitute a unit known to be operating satisfactorily
and if this corrects the problem the faulty unit be sent to us for repair.

3.10.1 AIRVAC Controller Installation

The AIRVAC 50 mm sensor cap should be installed and pressure tested. To
[ ' pressure test, cap opposite end of sensor line then connect a 9 mm tube to the
sensor cap and "T" in a 0-150 mm W.G. magnehelic gauge. Blow or pump air
into the 9 mm tube and cap. The line should be tested at 1200 mm W.G. for
! one minute. If the gauge pressure drops remake joint and retest.

Connect the 9 mm tube from 50 mm sensor cap to sensor port on controlier put
| hose clamps on both ends of this hose. This tube must be clean and preferably
r not have any traps. The 50 mm sensor cap should be lower than the controller.

S When the 50 mm sensor cap is installed in an in-line installation the 9 mm tube
| must not have any traps and be a minimum of 600 mm long.

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

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

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

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

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

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

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

L Q-Pulse Id TMS999

15)
The sensor diaphragm has less than 100 mm W.G. of pressure (Port A).

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

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

AIRVAC valve Port C is open to the atmosphere Port D but no air is flowing.
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3.10.3 AIRVAC Controller/Sensor Unit in the Switched Position (FIGURE 2-16)

The sensor pressure (Port A) increased closing the gap between the
diaphragm and the lever. When the pressure reaches 110mm water gauge the
diaphragm pushes the lever lifting the sensor seat. This allows atmospheric air
to enter Chamber A from the air passage through the sensor seat.

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

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

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

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

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

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

3.10.4 Minor Parts

3.10.4.1 Sensor Port A

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

3.104.2 Vacuum Port B

-Pulse 1d TMS999

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

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

3.104.4 Dip Tube

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

3.10.4.5 QOrifice Chamber B

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

3.10.4.6 Sensor Surge Suppressor

The purpose of the AIRVAC sensor surge suppressor is to prevent air flow into
the holding tank from setting off the sensor when the AIRVAC valve suddenly
closes.

3.10.4.7 Reverse Flow QOrifice

The purpose of the reverse flow orifice in the sensor variable orifice duckbill is
so that as the sensor pressure rises and pushes the sensor diaphragm the air
under the sensor diaphragm is allowed to be pushed back through the air
passage and the reverse flow orifice.

3.10.4.8 Umbrella Check Valve

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

3.11 AIRVAC CONTROLLER/SENSOR UNIT REPAIR

This section is provided by way of information only.

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

Rebuilding typically requires "2 hour to perform and involves replacing the shaft
seal (AC 22) greasing the shaft and cleaning all components. The vent
connection filter (AC 48) should be replaced on exterior vented valves.
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3.11.1 Controller Repair

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

The controller should then be fully disassembled cleaned and dried. Use a
damp rag to wipe off rubber parts such as check valve and sensor seat etc.
Also clean off sensor lever sealing surface controller shaft and check valve
sealing surface.

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

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

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

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

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

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

3.11.2 Sensor Seat Leakage Test

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

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

Section 3

_Active 10/12/2014

Page 104 of 264




SP262 Trade Street Lytton SPS Lytton Industrial Subdivision Stage 2 Vacuum Sewerage Sys

tem Acceptance Procedure OM Manuat——"- --- - -

Frﬂﬂll*

H{AC—2 CONTROLLER PART
W/SENSOR UNIT INSTALLED

M

ca

PINCH OFF VACUUM
SUPPLY HERE

CONNECT
TO VACUUM
SUPPLY/

¢

i

) ——

i c:nﬁ =
5 Al

HIAS~1 AIRVAC/JOHNSON

SENSOR DIAGRAPHM W/HOLE
iN DOME

Suite 11,
203 Ponshurst Street,
Willoughby, N.S.W. 2060

e e by e g e ey

Tolephono; (02) 417 0133
Facsimilic: (02) 417 8162
oI

AIRVAC - RSV PTY LIVITED | -

SMOOTH FLAT NONPOROUS
SURFACE, FORMICA OR METAL

S AW B TADE L e R AT

SENSOR SEAT LEAKAGE
TEST DIAGRAM

= 07 R VR B 8l » L o

FIGURE 2-17

Active 10/12/2014

Page 105 of 264

Q-Pulse Id TMS999



SP262 Trade Street Lytton SPS Lytton Industrial Subdivision Stage 2 Vacuum Sewerage System Acceptance Procedure OM Manual

Q-Pulse Id TMS999 Active 10/12/2014 Page 106 of 264




SP262 Trade Street Lytton SPS Lytton Industrial Subdivision Stage 2 Vacuum Seweroge System Accebfonce Procedure OM Manual

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

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

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

A loose or cracked tubing spigot.

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

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

Next reassemble the three—way valve. Replace any shaft seals that look worn
('V' sealing lip is not sharp). Insert shaft through seal in Part #AC 4 then through
two seals in Part #AC 3 (Chamber B). Next apply a very thin film of
Fluorosilicone grease Dow Corning Part #FS-3451) to whole shaft visible

| within Chamber B. Next place fingers on each end of shaft and oscillate within
seals to lubricate seals and shaft (Figure 2-18).

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

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

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

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

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

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

The liquid will be taken out by the dip tube in Chamber A through the needle
valve. Liquid has a higher viscosity and therefore the controller will have a long
cycle while removing the liquid. The liquid flows out of the needle valve through
the tubing and out the check valve. Some liquid will return by other tube and go
into Chamber B.

The liquid in Chamber B will not do any harm. The AIRVAC controller has a dip
tube within Chamber B to remove any water. This works by removing the water
after the valve is pulled up the dip tube through the check valve and out the 9
mm vacuum supply tube.

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

The side check valve will be pulling air through the "T" and against the trapped
liquid. If there is over 75 mm of liquid in the trap then approximately 75 mm
W.G. of vacuum will be put on the controller and in turn on the sensor
diaphragm. This vacuum will hold the controller open until the liquid is removed
or the breather is disconnected.

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

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

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

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

3.11.4 Dirt Effects

Q-Pulse Id TMS999
L—

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

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

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

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

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

A 16 mm vent connection fiiter and filter bushing (part #AC48, AC47) (see
Figure 2-19) are supplied with 'D' model valves (exterior breather). This is a
moulded filter that filters the air going to the controller circuitry only, not air flow
to the valve. Its purpose is to prevent dirt build—up on the sensor seat and in
the needle valve yet allow water flow if present.

Section 3
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3.11.5 AIRVAC Controller Testing

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

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

A condensed testing procedure sheet is also included which may be pinned up
on your test bench.

3.11.5.1 Component Testing i

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

; Apply pressure to sensor port to trigger controller. Always cover valve
‘ connection while controller is cycling for proper readings.

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

3.11.5.2 Sensor Setting

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

, s change diaphragm or sensor lever unit.

; 3.11.5.3 Sensor Variable Orifice Duckbill

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

!
1
; Section 3
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In the sensor variable orifice duckbill there is a 0.5 mm diameter hole punched
in one of the angled faces. if this hole is blocked the sensor will not trigger. The
reason is that there is a volume of air trapped between the sensor diaphragm
and the sensor duckbill, As pressure is put on the sensor port the sensor
diaphragm is pushing against this trapped volume of air and creating pressure
in that volume. This will vastly increase the sensor setting. If the air passage
orifice is blocked it can also cause the same condition by trapping an air
voiume.

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

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

3.11.54 Chamber A

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

3.11.5.5 Valve Diaphragm

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

. loose.

. 31156  Third Seal

Disconnect 1.5 mm tube from Chamber B at vacuum chamber. Chamber B
.gauge will drop to zero. Pinch off hose with needle nose pliers and re-connect
hose to vacuum chamber with hose pinched. Gently release hose and allow
vacuum to Chamber B to rise to 250 mm Hg. vacuum then pinch hose. Vacuum
should not increase over 25 mm Hg. in 10 seconds.
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3.11.5.7 Check Valve & Fourth Seal Test

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

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

2. Ifthe Chamber B gauge continues to drop then the fourth seal is leaking.

3. The check valve and fourth seal each should leak less than 25 mm Hg. in
10 seconds. If the leak continues when pinching off both 1.5.mm tubes at
the vacuum chamber a leak is present in the fluidics, cracked spigot or

needlie valve proceed to pinch fluidics to isolate leak.

3.11.58 Controller Exterior

| Connect a test tee with hose to controller 16 mm air port 9 mm vacuum port 9
mm sensor port a vacuum supply and vacuum gauge. Cover the controller
valve connection tightly then pinch off the vacuum supply. The vacuum gauge
should not drop over 6 mm Hg. per minute. A controller that does not pass this
test will leak water from the valve pit into the controller. Check for a cracked
plastic part or leaking 1.5 mm tube or fitting.

3.11.59 Sensor Diaphragm

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

3.11.5.10 Second Shaft Seal & Sensor Seat

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

Section 3
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3.11.5.11 First Shaft Seal

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

| 3.12 CONDENSED TESTING PROCEDURES
After assembly, the following tests shall be made on the controllers with
vacuum gauge connected to Chamber B and manometer connected to :
Chamber A: ,

3.12.1 Sensor Setting

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

3.12.2 Sensor Variable Orifice Duckbill

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

3.12.3 Chamber A

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

3.12.4 Third Seal Test

Disconnect hose from Chamber B to vacuum chamber. Pinch hose with needle nose
pliers, re—connect hose to vacuum chamber with hose pinched. Gently release hose
and allow vacuum in Chamber B to rise to 250 mm Hg. vacuum, then pinch hose.
Vacuum in Chamber B should not rise over 25 mm Hg. in 10 seconds.

Papat

3.12.5 Check Valve and Fourth Seal Test

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

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

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

The check valve and fourth seal each should leak less than 25 mm Hg. in 10
seconds.
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3.12.6 Complete Controller Leak Test

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

3.12.7 Sensor Diaphragm

3.13

3.13.

LQ—PUIse Id TMS999

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

TROUBLE SHOOQTING

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

ii. AIRVAC valve; and

iii. collection station.

1 Vacuum Collection Lines

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

b. closed isolation valves and

c. AIRVAC valve malfunction,

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

Break in the Vacuum Line

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

Usually due to excavation work being carried out in the area. Check utility
companies for areas where work is in progress. Use isolation vaives it
necessary to locate leaks and repair.

Section 3
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Closed Isolation Valves

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

Close off the leaking line.

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

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

3.13.1.3 AIRVAC Valve Malfunction

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

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

3.13.2 AIRVAC Valve

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

3.13.2.1 Valve failed to close

L_Q—P_U_I's_e Id TMS99?

Disconnect vacuum from controller. If the valve closed then:;

a. Controller is faulty.

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

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

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

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

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

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

a. station failure;

b. closed isolation valve;

C. damaged vacuum sewer; or

d. AIRVAC valve open at a different location.

If the problem is not in the valve, re-connect the vacuum hose to the controller.
Remove the hose from the 50 mm sensor cap and apply pressure at this hose
to cycle the controller. If the AIRVAC valve opens, this indicates the problem is
in the 50 mm sensor line. This line may be blocked or leaking. On the combined
holding tank and valve pit installation, pull out the 50 mm sensor line and
inspect for blockage or leakage.

if the valve fails to operate when pressure is applied to the sensor hose, the

controller is faulty and should be replaced. Advise AIRVAC-RSM Pty Limited
and return faulty item.

TROUBLE SHOOTING CHART

| 3.14.1 AIRVAC Valve

Q-Pulse Id TMS999

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

PROBLEMS

1.1 Nuts or Bolts Off Shaft

a. valve will not open

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

a. valve may not open
b. valve may not closed
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1.3 Torn Rubber Diaphragm

a. valve will not open

i 1.4 Foreign Material in Wye Body

a. valve will not open
b. valve will not close

1.5 Defective Bearing

a. hanging valve on downward travel preventing closing

1.6 Broken Seat Preventing Valve from Closing

1.7 Not Adequate Vacuum to Seat Valve Causing Vacuum Leak

1.8 Blocked Dip Tube or Lower Housing Ports

a. valve will not close

3.14.2 AIRVAC Controller/Sensor Unit

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

2.1 Valve Will Not Open

a. low vacuum (sump vent valve closed if present)
'. b. sensor air pressure blocked

c. sensor diaphragm damaged

d. 0.5 mm orifice blocked or tube kinked
e. water in sensor chamber
f. 2.5 mm air passage orifice blocked

g. leaking valve diaphragm

Section 3
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2.2 Valve Will Not Close

a. water in timing volume and needle valve

b. 2.5 mm air passage orifice blocked

c. needle valve closed or blocked

d. shaftin controller sticking

e. sensor seat leaking

f.  0.05 mm orifice blocked or tube kinked

2.3 Water in Sensor Line and Controller Fails

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

b. leaking surge suppressor

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

a.

leak in 3—way valve diaphragm loose on shaft (closing needle valve does

not prevent controller from timing out).

b. cracked diaphragm plate

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

d. bad controller check valve - leaking

e. check valve in vacuum line to controller is leaking

2.5 After Valve is Cycled and Closes, it Triggers Again for a Second Short

Cycle

a. third seal is leaking

b. bad surge suppressor or excessive sensor line back pressure (consult

AIRVAC)

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

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

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

a. bad shaft seal on air port #1

3.14.3 Surge Tank

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

PROBLEM

3.1 Valve Will Not Open

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

i 3.14.4 50 mm Sensor Line

L Q—Pulse_}gl TM_S999

The purpose of the 50 mm sensor line is to trap air within to operate the sensor.

Section 3
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PROBLEM

4.1 Valve Will Not Open

a. no-hub clamp installed incorrectly

b. solvent bonded joints leak

c. ©50 mm line too close to bottom of tank. If sensor line is closer to the
bottom of the tank than the @80 mm suction line, a vacuum may be created

in the sensor line.

- d. 9 mm hose from 50 mm sensor cap to controller installed incorrectly or not
Q’; clamped

4.2 Valve Will Not Close

a. line incorrectly graded, creating blockage holding pressure on sensor line.
b. @80 mm suction line blocked. Sewage not being removed from tank |

4.3 Valve Cycles Frequently

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

3.14.5 Breather Line

The purpose of the breather line is to supply atmospheric air for the controller
and valve operation.

PROBLEMS

i 5.1 Valve Will Not Open

a. 20 mm line blocked

Section 3
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5.2 Valve Will Not Close

a.

b.

3.14.6

20 mm line blocked
screen on breather dome blocked

Vacuum

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

PROBLEMS

6.1 Valve Will Not Open

a.

b.

3.147

Q-Pulse Id TMS999

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

no vacuum at Collection Station

9 mm vacuum hose blocked

surge tank blocked

isolation valve closed

brokén vacuum line

less than 125 mm Hg vacuum available.

Gravity House Service Line i

PROBLEMS

7.1 Valve Cycles a Second Cycle After Sensor is Triggered !

a.

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

Section 3
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7.2 Valve Cycles Several Cycles After Sensor is Triggered and When Vacuum
Gauge is Hooked into Side Check Valve Hose Vacuum does not Drop on Air

Cycle

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

3.14.8 Collection Station

Q-Pulse Id TMS999

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

Loss of Vacuum

PROBLEMS

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

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

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

3.14.9 Discharge Pumps

PROBLEMS

9.1 Loss of Prime is the Main Problem Associated with the Discharge Pumps.
This can be caused by:

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

d. blocked equalising line

Section 3
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e. leaking gaskets between the check valve flanges and the pump discharge
connection

f. sand in collection tank

9.2 Pumps Locked Off by the Motor Overloads

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

3.15 ADVICE WITH PROBLEMS

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

3.16 AIRVAC EQUIPMENT RETURNED UNDER WARRANTY FOR WARBANTY

When AIRVAC valves or controller/sensor units are returned to the supplier,
they should be tagged to indicate: (1) valve pit number and location; and (2)
failure symptom(s).

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

3.17 RECORD KEEPING

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

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

. AIRVAC valve installation reference number and date installed.
. AIRVAC controller/sensor reference number and date installed.
. Any AIRVAC valve malfunctions.

i . Preventative maintenance due dates.

L . Maintenance carried out.

|

. Details of any spare parts fitted.

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

Section 3
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1
LOCATION.
NMALVE NUMUDEN
Mianlonance Maintenance SPANE PI‘\nTS USED. fnlinls.
Due. Complciced. :
p ?
L
FRONT
FAILUHES AND.. COMPLAINTS . LOG..
Date PRODLLEM. FRUADSON, HEMLELDY. Lailials,
! e e
REAN
ctrere
AIRVAC - RSM PTY LIMETED
‘ Y / E hp VALVE CARD INDEX
Suite 11,
283 Penshurs) Streed, Telephone: (02) 417 0133 FIGURE 2-33
Willatighby, N.5.W. 2060 Facsimilie: (02) 417 8102 :
Bt FTXIT ~nr X
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OATE HOUARS RUN BY HOURS RUN BY|, . .c Ren Power ‘
VACUUM PUMPS. SEWAGE PUMPS|_ | Flow ) . OPERATOR'S
AND By Standby Meter VWEATHER,
: Meter, INITIALS,
TIME £1 = 2 =3 =1 2 |Generator. Reading.
DAILY OPERATING LOG ™
. /‘ FAILURES & COMPLAINTS REGISTER
K
DATE AND FAILURE Time Operator’s
TIME OF OR CAUSE, SPARES USED. Repairs
‘ . Signature.
COMPLAINT. Completed.

REPOAT.

AIRVAC -RSK PTY LIMITED

Suite 11,
2833 Panshurs? Straet,
Villoughty, N.S.W. 2063

Telephone: (02) 417 8133
Facsimilie: (02) 417 8182

DAILY OPERAT‘ING LOG
FAILURES & COMPLAINTS REGISTER

- FIGURE 2-34

Poge 1330f 264



SP262 -Trode Street Lytton SPS Lytton Industrial Subdivision Stage 2 Vacuum Sewerage System Acceptance Procedure OM Manual

Q-Pulse Id TMS999 Active 10/12/2014 Page 134 of 264




SP262 Trade Street Lytton SPS Lytton Industrial Subdivision Stage 2 Vacuum Sewerage System Acceptance Procedure OM Manual

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

3.18 CONTROLLER AND VALVE REPAIR REPORT FORMS

The following forms may be used by maintenance personnel to report their
findings for later reference. Examination may find a valve frequently in for repair
or other patterns.

3.19 TRAINING :

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

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

The AIRVAC training program includes:

1 . Installation of AIRVAC valve, valve pit, holding tanks, crossovers and

! sewers as most owners make minor additions to their system.

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

. Record keeping.

3.20 AIRVAC EQUIPMENT PARTS LIST

The following detail of parts diagrams and ordering information.

Figure 2-35 Standard 75 mm Valve Package

Figure 2-36 Part Numbers for 75 mm Valve for Above Ground Venting.
Figure 2-37 Parts List for 75 mm AIRVAC Valve

Figure 2-38 Exploded View 50 mm AIRVAC Valve

Figure 2-39 Parts List for 50 mm AIRVAC Valve

Figure 2-40 Exploded View of Controller

Figure 2-41  Parts List for Controller

Section 3
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ARVAC -RSM PTY LIMITED ~ | srawoarorsmm

VALVE PACKAGE

Suite 11,
283 Penshurst Street, Telephone: (02) 417 8133 ' FIGURE 2-35
Wiilloughby, N.S.W. 20868 Facsimilie: (02) 417 8182 :

Q Pulse Id TMS999

2L . e o Activell10/12/2014 =~ e e e - i = e s

-Rage-136-0F 264 - -



SP262 Trade Streef Lytton SPS Lyfton industrial Subdivision Sfageé 2 Vacuum Sewgrage System Acceptance Procedure OM Manual

""\

At ==~ 53
{tem Parg NG. Far|[Ttam Pare M. Per :
¥ Nimmer Pert Descriotion Unit - burbar Part Cescription Unig
) i ATRVACD Controller/Semsor Unit )
2 RCS-Y 2 inch Senscor Cap 1 '
3 CH57-83 Surge Tank Chscx Valve 1

Surge Tanrx with Chzck
4 ST-83 Vzlve and Wipple 1
S CHIE-83 Lgwer Housing Check Valvs i1
6,31 387 /8" I.D. Tuning 7.55¢
7 55T 5/8" I.D. Tudirg 3 it
9 C38 5/8" Clzmo . y,
10 C2is 3/8" Clans 4
|
11 8D Srzathsr Coms 1
1/2" Breather Te2 with /3" hosa
12 5T 5/8" hoss adzoter 1
13 | FVi2 3/4" BVC pdanter 1
Blue Colored - 'D' Medel Sensor
15 y ASP-D Surge Suppressor ! !
i
|
AIBVAC - RSM PTY LIMITED PART NUMBERS FOR 75mm
VALVES FOR ABOVE GROUND
VENTING
Suite 11,
283 Panshurst Streat, Telephone: {02) 417 8133
witloughby, N.S.W. 2053 Faesimilie: (02) 417 8162 FIGURE 2-36
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1 21 riiD3-53 Cecnicel Plunzar 1 |
;
| . )
10 | 22 LLD-2-03 Rubmer Valve Sszt 1 |
10 23 ZVD3-73 Pstaining jashar 1
i
1 [I 24 EVN-TIN-1 1/2"-13 Locinut w/nvlon insart 2
1 25 NST-83 Nvlon tume adzotsr 1
1 l 25 DD-£3 Rubzer duckzill chsck valve 2
: 27 7i-23 Ruher Gizsher 4
t
2 A “ss o PRTIES s 3 2 {
= 23 NvE-53 3/ CS 0N RSS2 TeT = :
1
!
1 , 22 =23 Birkma e tmmeslla chact valua 2 i
. i
== ! zD-3-51 2 37 STZ-§ Surge TanX EoCy 1 !
. ) . |
22 1 ap-s-22 2 31| aNI-s3 1/4% Xylon Kipole v
!
B3 liose-s 3 32 2/D3-1) (y2 Sody 1
i
28 ) smr-12s 1 33 XZL-33 Nylen Z11 Tube 2dzpter !
. |
22 | 2n-g-33 3iozy Shafg Sazl ) 2L 2UDI-0 174" x 3/8" Flatmwasher 2 !
15 - - - c . ’
=2 2p3-in Scroy Piug 1 35 AVD-S-OIL.J 01k O-rina 1
N/4" - 2D X 3/4" SOCKET
17 1 223012 Fexd Czo Scrav 3 L
8 | zvpi-ss 1
i3 | RUDECENE 1/2" x 1-1/3" Tlzitwashsr l 3 l l I H ;

PARTS LIST FOR
75mm AIRVAC VALVE

| AIRVAC -RSM PTY LIMITED

Suita N,
233 Penshurst Sirast, Telephona: (02) 417 3133 _ .
Willoughoy, N.S.W. 2663 Facsimilie: (02) 417 8152 ) FIGURE 2-37 ﬂ
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f
|| AIRVAC -RSHM PTY LIMITED EXPLODED VIEW
{ Suitz 11 SOmm AIRVAC VALVE
lo ‘%ﬁ?ef"shurst Sirest, A Telephone: (02) 417 6133
ilcughoy, N.S.W. 2053 Facsimilie: (02) 417 §152 FIGURE 2-38
— L
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No. Panjita 1. Tar
Pzrg Cescrishion Uik l h¥o) Tar: Descriotion U-iz
Vzlye Sonost 1 s C-Firg ‘ 1
i
1/4% = 20 Haw Nuk 4 | 2L -1 wee Bady 1
[ -
1/ docioizzner ¢ i 23 2RU-2 Ora-ge Siliconz Fubher Umbralla I 1
1/4" tiashar g 7i-22 Tikzer fizzher I
Sguare Ping 1 NT-33 3/8" kesa2 w 3/: 1
£ 272-7% Sorirg 1 NTT-32 " hosz x 3/4" 1
- Czozell
7 2i/2-15-0 1/4%-20 % 3/4Y Locking Solg 2 23 2 a=i Pla 1
g =2-3 Dizpnrezm Qo2 1
S AVI-1iED Valyz Dizzhrats 1 l!
s -4 Dizzhragm Pizts 1 ”
11 2722 Loezr Eousing 1
12 23D-3-02 1/4-29 x 1-1/3" Bol: 4
13 2D-5-83 El“_ft Seal 1 l !
| .
14 | A2-1225 Surter Bzifls/Gaskat 1
i3 RZ-3M Shafg Se2al Fatainar 1
] !
15 | 2v2-3-03 3-32 x 3/8" Eolt 4 '
17 25/2-3 Shafi- end Piston 1
2 A72-1978 /alve Sazt 1 I
i
i3 Ri2-C 2 |
i
AIRVAC -RSM PTY LIMITED | - PARTSLISTFOR
1
50mm AIRVAC VALVE
Sutte 11, )
283 Panshurst Sirsat, Telzphone: (02) 417 8133 FIGURE 2-39
Willougnty, N.S.W. 2083 Facsimilie: (02) 417 8152 )
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FIGURE 2-40

XPLODED VIEW OF CONTROLLER

%

POge 121 Of 264

Telephane: (02) 417 8133
Facsimilie: (02) 417 81582

ashurst Straat,

<

AIRVAC -RSM PTY LIMITED

Willcughoy, N.S.W. 2083

Suite 11
233 Ps

}
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i
'
E I

arc : fo. PeriTtem Part ba. Per H
MLTEer Part Daescription Und t o Mukaer Part Cescription Unit 5
F10-24 » 6-5/8" Bol; i
Mur and lizshers 6 21 AC-22 Shatft Seal £ ]
S=psor End Plate 1 22 AC-39 031 O-Ring 2
Sensor Diaohrasm 1 23 527 3rd Seal tpunting Plate 1
24 w 5/15" S=21f Tap Sensor i6 x 3/8" 52lf Tap Screw 3Ivd
Scres and Washer 2 24 EC~35 Seal Mounting Plate i
[ AC-1¢6 Sensor Lewver 1 25 2C-40 009 Air Passage O-Ring ?
7 2C-13 Sensor Bage 1 25 AC-4 Vacuum Chamber 1
i : .
g C-33 078" Dix. x 5/8" Rall 2in 1 27 AC-12 Snaft
: £F3-32 » 3/8" Hex Head Screw
g M-175 Sensor Spring 1 28 MC-38 Mounting to Valve 2
o 1 oag-a1 Sensor Seat 1 29 BC-42 013 Controlier tounting O-Ring ;
ii 2C-2 Charber & 1 30 2C-5 Alr and Valve Connection )
/16" Tubing adapter For Solvent ;
12 AC-26 Wiglding (Yellow no/orifice) 3 31 aC-10 Alr Passage Plug |
. ) #8 w 1-1/2" Self Tap
13 20-25 Sensor Varizhle Orifige Duckpill 1 33 KC-37 Screw Timer Box 4
14 2C-34 £6-32 » 1/2" Hex Head Shaft Scre 1 14 AC-15 Timer Cover )
' #6 x 5/16" Self Tap
13 2C-9 Valve Diaphragm Plate 2 35 2C=35 Screw Needle Valve P
1% 2C-23 Valve Diaohragm 1 36 2C-11 Timer Box 1
17 AC-41 007 Snaft Scraw O-Ring 1 37 aC-18 dMeedie Valys i
113 aC-18% Valve Sorirg 1 38 L1AT 1/16" Clear Tubing 12=3/3"
19 2C-8 Soring “asher 1 39 2C-43 Alr Passage Filter !
1/18" Tubing Adapter for Sclvent
20 AC-3 Chamber B 1 40 AC-27 Melding (Black w/orifice) 1
41 AC-45 Umbrella Check Valve 1
ARVAC -RSM PTY LIMITEL .
PARTS LIST FOR CONTROLLER L
Suite 11,
283 Penshursi Sireet, Telephone: {02) 417 8133 FIGURE 2-41
Willougnby, N.5.W. 2063 Facsimilie: {02) 417 8162
{ ,
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SIEMENS VACUUM PUMPS
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SIEMERNS

ELMO-F-Vakuumpumpen
ELMO-F vacuum pumps

Pompes a vide ELMO-F

Bombas de vacio ELMO-F
Pompe a vuoto ELMO-F
ELMO-F-vakuumpumpar

2BV5131
2BV5121
2BV5111
2BV5110

Betriebsanleitung/Instructions
Reparaturanleitung/Repair Instructions

EWN-Bestell-Nr./Order No.: 610.42341/21

All rights reserved.

Tutti i diritti riservati. All rétt forbehalles.

Alle Rechte vorbeha

Tous droits réservés. Nos reservamos todos los derechos.

Ve

Die beigefigte Betriebsanleitung

,Angaben zur Sicherheit* (auf gel-
ben Papier gedruckt) ist mit zu
beachten.

DEUTSCH, siehe Seite 2

Respecter ies mesures de sécurité

«Reégles .de sécurité» (sur papier
jaune) jointes aux présents instruc-
tions de service.

FRANGCAIS, voir page 16

le «ndicazioni di sicurezza» (stam-
pate su carta gialla).

ITALIANQ, vedi pagine 31

@ Siemens AG 1990

v

L Q-Pulseld TMS999 __ . Active 10/12/2014

i't WARNUNG  ,Sicherheitsinformationen  oder ili WARNING
énoncées aux instructions dnforma- =~ 3 . ‘
ZBATTENTION tions relatives a la sécurité» ou & PRECAUCION

Vanno osservate anche le dnforma- T
& ATTENZIONE zioni disicurezza» in allegato ovvero & VARNING

Also observe the “Safety informa-
tion” enclosed (printed on yellow
sheets).

ENGLISH, see page 2

También hay que observar las
instrucciones de servicio adjuntas
“Informaciones de seguridad” o
“Indicaciones sobre seguridad”
(impresas en papel amarillo).

ESPANOL, vease pag. 16

Folj dels bifogade drifisinstruktion,
dels dven "Sakerhetsinformation”
eller "Uppgifter rorande sikerhe-
ten” (tryckta pa gult papper).

SVENSKA, se sid. 31
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Betriebsanleitung
Beschreibung

1 Geltungsbereich

Diese Betriebsanleilung gilt f0r einstufige ELMO-F-Vakuum-
pumpen des Bautyps 2BVS in Blockbauweise mit Antriebsmo-
toren in Normal und EEx e-AusfUhrung.

2 Bauart und Wirkungsweise

2BV5-Vakuumpumpen sind fur Dauerbelrieb ausgelegte Flus-
sigkeitsring-Vakuumpumpen. Sie bilden mit dem Motor eine
kompakte und platzsparende Einheit. Fir die Aulstellung ge-
nigt eine ebene Flache, Grundplatten sind nicht erforderlich.
Die Pumpe arbeitet nach dem Flussigkeitsringprinzip. In einem
exzentrisch zur Welle gelegenen, zylindrischen Pumpenge-
hause ist ein Laufrad angeordnet, welches die Antriebsleistung
auf einen FlUssigkeitsring Obertragt, der sich beim Inbetrieb~
setzen der Pumpe konzentrisch zum Geh&use bildet.

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

¥ Flissigkelisring
2 Pumpendeckel
3 Lautrad

4 Saugschlitz

5 Druckschlitz

Schemalischer Schaill durch den Arbeilsraum
{vom Mgolor her geschen)

3 Einsatzbereich und Betriebsbedingungen

3.1 Die 2BVS5-Vakuumpumpen sind fiir Dauerbetrieb
ausgelegt.

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

Es ist zu beachten, daB

- bei Betrieb ohne Kavitationsschutz und Verwendung von
Wasser mit15°C als Betriebsllissigkeit sowie Absaugen von
trockener Luft mit 20°C, 80 mbar nicht unterschritten wer-
den;

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

Hohere Temperaturen vermindern das Saugvermégen der
Pumpe; in diesen Fillen ist ein Kavitationsschutz einzusetzen.
Die maximale Temperatur der Betriebsflussigkeit darf 65°C
nicht Gberschreiten.

HINWEIS: Lingerer Betrieb unterhalb des kicinstzulassigen
Ansaugdruckes kann zu Beschadigungen der
Pumpe fihren.

3.3 Der maximale Austrittsdruck bei Vakuumbetrieb ist

bei alten 2BV5-Pumpen bis 1300 mbar absolut zuldssig, wenn-

der Nennbetriebsflissigkeitsstrom nach Pkt. 3.6, Tabelle Spal-
te 1, eingehalten wird.

3.4 Maximaler Differenzdruck bei Kompressorbetriéb

Bei Maschinen mit seriengemaBem Motor ist bei 1013 mbar Ein-
trittsdruck folgender maximaler Dillerenzdruck méglich und
empfohlener Frischilissigkeitsstrom einzuhalten:

SP262 Trade Street Lytton SPS Lytton Industrial Subdivision Stage 2 Vocu.um Sewerage System Acceptance Procedure OM Manual

Operating Instructions
Description

1 Validity

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

2 Type of construction and mode of operation

2BV5 vacuum pumps are liquid-ring vacuum pumps designed
for continuous operation. Together with the motor they form a
compact and space-saving unit. A level surface is sufficient for
installation. Baseplates are not required. .

The pump operates on the liquid-ring principie. 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 intake
port in the port plate, compressed and expelled through the
discharge port in the port plate.

2
1 Liquid ring
5 2 Pump cover
3 Impeller
4 4 Suclion port
s 5 Discharge porl
-3

Section through the compression chamber
(viewed from the molor)

3 Application-range and operating conditions

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

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

Please observe that:

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

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

Higher temperatures reduce the suction capacity of the pump.

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

mum working liquid lemperature must not exceed 65°C.

NOTE: Operation of the pump below the minimum per-
missible suction pressure for a prolonged period
can lead to damage of the pump.

3.3 The maximum discharge pressure for vacuum oper-

ation is 1300 mbar absolute for all 2BV5 pumps it the nominal
working-liquid flowrate indicated in Section 3.6, Table Column
1, is maintained.

3.4 Maximum differential pressure for compressor
operation

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

pressure and the recommended clean working-liquid flowrate
for machines with a serial motor are as follows:

Active 10/12/2014

Frequenz Empfohlener Frequency Recommended
Frischilussig- ) : fresh liquid
Typ 50 Hz " 60 Hz keitsstrom Type 50 Hz 60 Hz flowrate
2BV5131 650 mbar 720 mbar = 0,9 m¥h - 2BV5131 650 mbar .| 720 mbar = 0.9 m¥h
2BV5121 800 mbar 700 mbar = 0.6 m¥h 2BV5121 800 mbar 700 mbar = 0.6 m¥h
2BVS5111 700 mbar 680 mbar = 0,5 m¥h 2BV5111 700 mbar 680 mbar Z 0.5 m¥Yh
2BV5110 {500) mbar | 560 mbar Z 0.4 m¥h 2BV5110 (500) mbar | 560 mbar = 0.4 m¥h
3
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3.5 Ansauggas bzw. -dampf

Das abzusaugende Gas bzw. Gas-Dampfgemisch muf frei von
Feststoffen sein. Geringe Mengen von leichten Schwebstoffen
oder Filssigkeiten kénnen mitgeftrdert werden.

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

3.5 Suction gas or vapour

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

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

Dauerbetrieb Kurzzeitbetrieb
Typ m¥%h m¥h
2BV5131 5 5
2BvVS121 3,5 4.5
2BVS5111 3 3.4
2BV5110 (1,5) 2.5

Bei Absaugung von heiBen Gasen und Dampien ab 65°C emp-
fehlen wir eine Erhdhung des Betriebsflissigkeitsstromes bis
auf das max. 2-fache des Nennbetriebsflissigkeitsstromes (s.
Tabelle Pkt. 3.6, Spalte 1) oder einen Vorkondensator.

3.6 Betriebsfliissigkeit

Far den Belrieb muB der Vakuumpumpe kontinuierlich Be-
triebsflussigkeit zugefuhrtwerden. Sie muf frei von Feststoffen,
wie z. B. Sand sein; evll. istin die Zufuhrung ein Filter zu instal-
lieren.

Continuous Short-time
Type operation m¥%h operation m¥h
2BV5131 5 5
2BV5121 3.5 4.5
2BVS5111 3 3.4
2BVS110 (1.5) 2.5

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

3.6 Working liquid

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

Nennbetriebstliissigkeitsstrom (bei Wasser als Betriebsfliissigkeit von 15°C) in m%h
Nominal working-liquid flowrate (using water with a temperature of 15°C as working liquid) in m%h
Typ Betriebsart
Type Operating mode
Kdhlschaltung Schaltung mit Abscheider und
Betriebsflissigkeitsrickithrung
Cooling-circuil connection Connection with separator and recirculation of
working liquid
33-200 mbar | 200-500 mbar | > 500 mbar 33-200 mbar 200-500 mbar | > 500 mbar
2BV5131 1.80 0.45 0.40 0.90 ) 0.40 0.18
2BV5121 1.20 0.40 0.35 0.60 0.30 012
2BV5111 1.00 0.40 0.35 0.50 0.30 0.12
2BV5110 0.80 0.35 0.30 0.45 0.25 0.12

In der Tabelle angegebene Werte sind fur Trockenluftabsaugung gultig.

The valuesgiven in the table apply to dry-air extraction.

—ie Einhaltung eines ausreichenden Belriebsflissigkeitszu-
stromes ist durch Einstellung des Vordrucks in der Zuleitung
um ca. 1 bar uber dem erforderlichen Ansaugdruck sicherge-
stellt.

Die zugeluhrie Belriebsflissigkeit wird zusammen mil dem ab-
gesaugten Gas durch den Druckstutzen der Vakuumpumpe
ausgestoBen.

Zur Trennung von Gas und Flissigkeit steht als Zubehor ein
Abscheider zur Verfugung. Dieser erlaubt eine teiiweise Ruck-
fuhrung der Betriebsilissigkeit.

Montage

4 Installation

4.1 Aufstellung

Die Vakuumpumpe ist waagerech! auf ebenen Flachen aufzu-
slellen und kann durch Betestigungsaugenin den FiBen ange-
schraubt werden. Auf ein besonderes Fundament der eine spe-
zielle Grundplatte kann verzichtet werden.
Fir abweichende Anbaulagen, z. B. Aulstellung mit Welle in
rnkrechter Lage, ist Rickfrage erforderlich.
2i Krantransport wird empfohien, die Maschine in der pum-
pensciligen Hebedse des Motors und in einer Bohrung des An-
saugflansches aufzunehmen.

Active 10/12/2014

To ensure that a sutficient quantity of working liquid flows in,
adjust the pressure in the feed pipe to approx. 1 bar above the
necessary suction pressure.

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

A separalor is available to separate the gas and liquid.
It enables partial recirculation ¢f the working liquid.

Erection

4 Installation

4.1 Mounting

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

Ifthe 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 pump 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.
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Krantransport
Crane transport

4.2 Anschliisse

4.2.1 Elektrischer Anschluf}

Der Anschluf} ist gemdB den entsprechenden VDE- bzw. natio-
nalen Vorschriften und die tir den Auistellungsort geltenden
Vorschriften des Versorgungsunternehmens auszufihren!
Zum Schutz der Motoren gegen Uberlastung sind Motorschutz-
schalter zu verwenden. Diese missen auf den im Leistungs-
schild angegebenen Nennstrom eingestellt sein.

& WARNUNG:

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

Netzspannung und Netzfreguenz missen mit den Daten auf
dem Leistungsschild Ubereinstimmen. = 5 % Spannungs- oder
Frequenzabweichung (bei EEx e-Motoren 4 3 % Freguenzab-
weichung) sind ohne Leistungsherabselzung zulassig. An-
schluBl und Anordnung der Schaltbigel nach dem im Klem-
menkasten befindlichen Schaltbild vornehmen. Schutzleiter an
diese Klemme @ anschlieBen.

Klemmhohen entstehen. Diese Anschlufart [\"L.“V ]
erfordert daher, dafl ein einzelner Leiter U- R \‘{\
formig gebogen werden muB. Dies gilt auch ~ N
fur den Schutzleiteranschiuf}, - . . "~

Samttiche Leiter unter auleren Erdungswin-
keln sind grundsatzlich U-formig zu biegen.

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

Bei Anschlufl mit Klemmbiigeln (z. B. nach
DIN 46282) sind die Leiter so zu verteilen,
daB auf beiden Stegseiten etwa gleiche

Anschlull
eines Leiters

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

ist zu beachten, dafB die auf dem Leistungsschild angegebene
Temperaturklasse des Molors mit der Temperaturklasse des
moglicherweise aultretenden brennbaren Gases (berein-
stimmt.

Der Motlorschutzschalter mufl bei festgebremstem Léaufer in-
nerhalb der aut dem Motorleistungsschild angegebenen Zeit L,
auslésen. {Prifung anhand der dem Motorschutzschalter bei-
liegenden Auslésekennlinie).

Soll der Uberlastschutz ausschliefilich durch eine direkte Tem-
peraturiberwachungseinrichtung mit Hilfe von Temperaturfih-
lern (s. DIN EN 50019/VDE 0170/0171 Teil 6, Anhang A-A 1.b)
vorgenommen werden, so mul} die Ausfihrung des Motors
hierfiir gesondert bestellt, geprift und bescheinigl sein.

Aul DIN 57165/VDE 0165 wird hingewiesen.

4.2.2 Rohranschliisse

Um ein Eindringen von Fremdkdrpern zu vermeiden, sind alle
AnschluBoffnungen bei Lieferung verschlossen. Die Ver-
schiUsse sind erst beim Anbringen der Rohrleitung zu entfer-
nen.

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

Druckstutzen
Delivery branch

AnschluB 1or Auslﬁhrung mit Kavilalionsschulz G 3/8
Connectlion for cavilation proloclion kil {if provided) 3/8" 8SP

AnschluBoéttnungen
Connection openings

_ Active 10/12/2014

"4.2 Connections

4.2.1 Electrical connection
Connect the pump in accordance with the relevant VDE and
national standards and the regulations of the 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 currentindicated on the
rating plate.

. Do not carry out any work unless the
A WARNING: machine is dead.

" Betore carrying out any work, open the main circuil-breaker

and secure against being closed again.

The system voltage and frequency must be the same as those
indicated.on the rating plate. £ 5% voltage or frequency devia-
tions (lor EEx e motors 1 3 % frequency devialion} are permis-
sible without power reduction. Connect and arrange the termi-
nal links according to the circuit diagram in the terminal box.
Connect the protective earth conduclor to this terminal &.

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

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

For EEx e motors to

Connection of
a conduclor

" DIN EN 50014/VDE 0170/0171 Part 1 and
"~ DIN EN 50019/VDE 0170/0171 Part 6

-ithaslobe ensured thatthe temperature class of the motorindi-

cated on the rating plate corresponds to the temperature class
of the flammable gas which might occur.

When the rotor is locked, the circuit-breaker has to trip within:
the lime t, indicated on the motor raling plate. {Test this func-
lion against the tripping characteristic enclosed with the motor
circuit-breaker).

It overload protectionis to be carried out exclusively via a tem-
perature 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.

4.2.2 Pipe connections
In order to prevent foreign particles from entering the pump, all

connection openings are covered for delivery. Do not remove

the coverings until piping is connected.

P|p|ng has to be connecled free of siress and the weight of the -

piping.has to be supporled

Saugstutzen
Suclion branch

Betriecbswasseranschiufl G 3/4
Working-liquid conneclion 3/4" BSP

Znlleerungs- oder Spihlbohrung’ G 3/8
Discharge or flushing outlet 3/8" BSP

1
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a) Druckstutzenanschlufl

fur 2BV513./2BV512.. Flansch 65 ND 10 DIN 2501 oder
. ANSI-B16,5-2 1/2-150,
Dichtung 65 ND 6 DIN 2690;

Flansch 50 ND 10 DIN 2501

oder ANSI-B16,5-2-150,

Dichtung 50 ND 40 DIN 2690.

Wird das druckseitig ausgestoBene Gas weitergeleitet, ist dafar
zu sorgen, dall der maximale Austrittsdruck It. Punkt 3.3 nicht
Uberschritten wird.

fur 2BVSit.:

b) SaugstutzenanschluB

AnschiuB mit Flansch und Dichtung wie Druckstutzenseite.Um
ein Eindringen von Rickstanden der installation, z. B. Schweil-
perlen, in die Pumpe zu verhindern, wird der Einbau eines An-
fahrsiebs in die Saugleitung fur die ersten 100 Betriebsstunden
empiohlen.

c) Empfohlener BetriebsflissigkeitsanschluB

1 ELMO-F-Vakuumpumpe
15 DurchlluBmesser (Oplion)
16 Steliventil
17 Magneclventil mit Motor gekoppelt:  (Motor an -* Venlil au)
{Molor aus " Venlit zu)
18 Bypal mil Absperrventil
19 Schmulzitinger (Oplion)
20 Betriebsllissigkeitszulihrung (2. B. Gewinderohr DIN 2440-DN 20)

4.3 Moglichkeiten zur Zufiihrung der Betriebsfliissigkeit

4.3.1 Kiihischaltung (Fig. a) .

wird bevorzugt, wenn gentgend Betriebsflissigkeit zur Verfu-
gung steht und ein niedriger Ansaugdruck erzielt werden soll.
Die zugefuhrte Betriebsflussigkeil wird druckseitig vollstindig
abgeleitet und durch neue Flissigkeit ersetzt.

Die Vakuumpumpe kann die Betriebsliissigkeit nach erstmali-
gem Fullen selbst ansaugen. Dabei ist zu beachten, daB sich
beim Einschalten der Pumpe der Wasserspiegel auf Hohe des
Frischilossigkeitsanschlusses befindet.

4.3.2 Schaltung mit Abscheider und teilweiser Betriebsiliis-
sigkeitsrickfiihrung (Fig. b)

wird verwendet, um Belriebsflissigkeit zu sparen. Ein Teil der
yim Abscheider abgeschiedenen Betriebsflissigkeit wird der
Vakuumpumpe ungekihll wieder zugeleitet, der andere Teil
wird durch neue Flissigkeit ersetzt. Die dazu notwendige Ver-
teilieitung wird mit dem Abscheider geliefert.

Fig. a: Kuhischaltung
a: Cooling-circuit connection

a) Delivery branch connection

for 2BV513./2BV512.:  Flange 65 ND 10 DIN 2501 or
ANSI-B16.5-2 1/2-150,

Seal 65 ND 6 DIN 2690,
Flange 50 ND 10 DIN 2501 or
ANSI-B16.5-2-150,

Seal 50 ND 40 DIN 2690.

If the discharged gas is passed on, ensure that the maximum
discharge pressure given in Section 3.3 is not exceeded.

for 2BV511.:

b) Suction branch connection

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

c) Recommended working-liquid connection

20

1 ELMO-F vacuum pump
15 Flowmeter (oplion)
16 Control valve
17 Solenoid valve, coupled with motor:

Molor on * Valve open

. Motor ofl > Valve closed
18 Bypass with shulofl valve

19 Filter (oplion)

20 Working-liquid fecd pipe (e.g. threaded pipe OIN 2440-DN 20)

4.3 Methods of supplying the working liquid

4.3.1 Cooling-circuit connection (Fig. a)

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

After initial priming, the vacuum pump can operate in a self-
priming mode. Ensure that the working liquid is on a level with
the working-liquid connection.

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

This connection is used where working liquid must be used
sparingly. Part of the working liquid recovered from the dis-

- charge in the separalor is recirculated to the pump without

cooling, the remainder being replaced by new liguid. The
necessary pipes are supplied together with the separator.

Fig. b: Schaltung mit Abscheider und teilweiser
Betriebsilussigkeitsrickfiihrung

b: Connection with separator and partial recirculation o_l
working liquid

' 1 CLMO-F-Vakuumpumpe

2 Saugleitung
e

3 Entliftungsventil (Magnctventit)
4 Rackschlagklappe
6 Flissigkeilsabscheider
7 Uberlaut
12 Druckleilung
20 Betricbs!lussigkeilszulihrung
{beachic Fig. unler Pkt. 4.2.2)

1 1 ELMO-F vacuum pump
2 — 2 Suction pipe
3 Venl vaive (solenoid vaive)
J . ‘
o X 1 12 Delivery pips
7 20 Working-liquld food pipe

20 4 Non-relurn valve
Y {sec figure in Chapler 4.2.2}

6 Liquid scparalor
7 Overllow

Schematische Aufbauskizzen
Schematic diagrams of pump designs

6

i
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4.4 Betriebsflissigkeitsabscheider 2BX1100/2BX1101

Der Betriebsfiussigkeitsabscheider kann als Zubehdr ein-
schlieBlich der dazugehorigen Verbindungsleilung geliefert
werden.

Er trennt die Betriebsflissigkeit vom Férdergas und erméglicht
die teilweise Ruckfuhrung der BetriebsflUssigkeit.

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

Sofern die Vakuumpumpe mit einer Kavitationschutzeinrich-
tung ausgeristetist (obligatorisch bei Ansaugdruck des Gases
unterhalb 80 mbar sowie bei hohen Temperaturen), ist die bei-
liegende Schlauchverbindung (50) zwischen Abscheider und

Pumpendeckel anzubringen.

1 ELMO-F-Vakuumpumpe

6 Betriebstlissigkeitsabscheider
20 Zutuhr Belriebsliussigkeil (beachte Fig. unter Pkt. 4.2.2)
30 Rohr, vollstandig
50 Kavilationsschulz-AnschluBschlauch

Ablaul Belricbsllissigkeit
Working-liquid discharge

ELMO-F mit Abscheider und Kavitationsschulz
ELMO-F with separator and cavitation protection

4.5 Riickschlagklappe

Um ein Rickstromen von Gas und Betriebsflussigkeit bei Be-
triebsunterbrechungen zu vermeiden, ist in der Saugleitung ei-
ne Ruckschlagkiappe mit moglichst geringem Widerstand vor-
zusehen (siehe Zubehor im Katalog).

Betrieb

5 Erstmalige Inbetriebnahme
5.1 Vorbereitung

Istin der Druckleitung ein Absperrorgan installiert, so ist dafiir
Sorge zu tragen, daf} die Pumpe nicht mit geschlossenem Ab-
sperrorgan in Betrieb genommen oder gehalten werden kann.

HINWEIS: Pumpe nicht trocken laufen lassen.
Vor dem Anfahren Pumpe (ber den Saug- bzw. Druckstutzen

mit ca. 3 Liter Betriebsflissigkeit auffullen oder Absparrventilin
der BypabBleitung (18, siehe Pkt. 4.2.2 ¢} ca. 20 sec lang dffnen,

um Betriebsflussigkeitin die Vakuumpumpe einstromen zu las-

sen.

Anschllisse von Zu- und Ableitungen aut Dichtheit Gberprufen. .

Zur Prifung der Drehrichtung Pumpe kurz einschaiten.

Die Stromungsrichtung des Gases sowie die Drehrichlung der ™
Welie sind durch Pfeile an der Pumpe gekennzeichnel. Verglei- -

che Drehrichtung des Motorlifters mit der Pfeilrichtung auf der
Ruckseite des Pumpengehauses; ggf. Drehsinn andern durch
Vertauschen von zwei AnschluBleitungen, wenn elektrische
Spannungslosigkeit sichergestellt ist.

5.2 Inbetriebnahme

Pumpe einschalten. Nennfrischilissigkeitsstrom (Betriebsﬂ(]s-{

sigkeit), vergl. Pkt. 3.6, Uberprtfen und evtl. mit Steliventil (16,
siehe Pkt. 4.2.2 c) korrigieren. Zur Einstellung des Frischbe-
triebsflussigkeitsstromes dient DurchtluBmesser (15); es ist
auch muoglich, den austretenden Flissigkeitsstrom am Uber-
lauf (7, siehe Pkt. 4.3.2) auszulitern.

Active 10/12/2014
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4.4 Working-liquid §eparator 2BX1100/2BX1101

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

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

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

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

t ELMO-F vacuum pump

6 Working-liquid separalor .
20 Working-liquid lecd pipe (sce ligure in chapler 4.4.2)
30 Pipe, complele
50 Conneclion tube for cavitation protection

4.5 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 suctlion pipe (see accessories
in the catalog).

Operation

5 Initial startup
5.1 Preparations

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

NOTE: Do not run pump dry!

Before startup prime the pump through the suction or delivery
branch with approx. 3 litres of working liquid or open the shut-

off valve in the bypass (18, see Chapler 4.2.2 c) tfor approx. 20s

to enable the working liquid to flow into the vacuum pump.

'_Checkvthe connectlion of the supply and discharge pipes for
. lightness. :

"To check the direction of rolation, switch on the pump briefly.

The-direction of the gas flow and the direction of rotation of the
shaft are marked on the pump with arrows. Compare direction

. of rotation of the motor fan with the direction of the arrow on the
- back of the pump casing. If necessary, change the direction of
. rotation by reversing two connection cables when the pump is

electrically isolated.

5.2 Startup

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

7
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6 Betriebshinweise
6.1 Anfahren und Abstellen

Bei automatisch gesteuertem Betrieb - It. Installation nach Pkt.
4.2.2.c - wird die Frischwasserzufuhr durch ein vom Motorbe-
trieb abhangiges Magnetventil (17) geschaltet.

. Dabei bedeutet: Pumpe eingeschaltet = Ventil offen.

Pumpe ausgeschaltet = Ventil geschiossen.

Bei nicht automatisch gesteuertem Betrieb ist wie folgt zu ver-
fahren: .

Anfahren: Pumpe einschalten - sofort danach Absperrventil
(17) offnen,

Abstellen: Absperrventil (17) schlieBen - Pumpe sofort aus-
schalten. :

Das Regelventil (16) bleibt bei Betriebsunterbrechung einge-
stellt.

HINWEIS: Wird die Pumpe bei einem Eintrittsdruck
<100 mbar abgeschaltet, so ist die Saugseite zwischen Riick-
schlagklappe (4, siehe Pkt. 4.3.2) und Pumpe (1) gleichzeitig
mit dem Abschalten der Pumpe zu beliften. Es empfiehit sich,
dafir den Einbau eines vom Motorbetrieb abhdangigen Ma-
gnetventils (3) vorzusehen, das beim Ausschalten offnet. Bei
Vakuumpumpen mit Kavitationsschutz wird kein Beliiftungs-
ventil (3) in der Saugleitung (2) bendtigt.

6.2 MaBnahmen bei langerem Stillstand

Vorlangerem Stilistand, ab ca. 4 Wochen, oder bei Frostgelahr,
Pumpe komplett entleeren und anschlieBend konservieren,
d. h. 1/2 Liter Konservierungsmittel in Saug- oder Druckstutzen
gieBen und Pumpe kurz einschalten.

Sollte nach langerem Stillstand das Laufrad infolge Kalkabla-
gerungen festsitzen, empfehien wir, die Pumpe mit 10-prozenti-
ger Oxalsdure zu fillen und diese ca. 30 Minuten einwirken zu
lassen.

& VORSICHT!

K4
Gesundheitsschadlich bei Berih-
rung mit der Haut und beim Ver-
schlucken.

Wartung

7 Wartung
7.1 Allgemeines

Gelangt mit dem getérderten Gas oder der Betriebsflissigkeit
feinkorniger.Schmutz in die Pumpe, so kann dieser wahrend
des Betriebes durch die unten liegende Spulbohrung G 3/8
(siehe Pkl. 4.2.2) ausgespult werden, um den Verschieil} des
Laufrades (047A; siehe Pkt. 13.2) und des Pumpengehiuses
(002A) bzw. Festsetzen des Laufrades (047A) zu verhindern.

Falls stark kalkhaltiges Wasser als Betriebsflissigkeit verwen-

det wird, ist die Betriebsllussigkeit zu enthdrten oder die Va--

kuumpumpe in entsprechenden Zeitraumen mit einem Entkal-
ker zu spulen.

7.2 Schmierung
Bei normalen Betriebsbedingungen und 50 Hz-Betrieb gilt:

Nach etwa 20000 Betriebsstunden, jedoch nach spatesiens
2 1/2 Jahren, sind Wélzlager und die benachbarten Fettraume
von Altfett und anderen Verunreinigungen zu sdubern; dazu ist
die Vakuumpumpe nach Pkt. 9.5.1 zu demontieren.

Lager und angrenzende Fettraume in Lagerdeckel (027A) und
Lagerschild (450A) sind neu zu felten.

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

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

Verschiedene Fettsorten sollen nicht gemischt werden.

TMS999 L . Active 10/12/2014

6 Operating notes

6.1 Starting, shutting down ,

When the pump is controlled automatically '(when installed
according to Sectlion 4.2.2 ¢}, the working-liquid supply is con-
trolied by a solenoid valve (17) which is dependent on the motor
operation.

Pump on indicates valve open.
Pump off indicates valve closed.

When the pump is not controlled automatically, proceed as fol-
lows: ‘
Starting: Start pump, immediately afterwards open

shutoff valve (17)

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

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

NOTE: If the pump is shut down at an intake pressure of
< 100 mbar, the intake side between the non-return valve (4,
Section 4.3.2) and the pump (1) has to be vented simulta-
neously with the shutdown of the pump. We therefore recom-
mend that a solenoid valve (3) be installed which is dependent
on the motor operation and which opens when the pump is
shut down. A ventilation valve (3) in the suction pipe (2) is not
required for vacuum pumps with cavitation protection.

6.2 Measures after prolonged standstill

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

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

& CAUTION:

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

Maintenance

7 Maintenance

7.1 General

To avoid wear of the impeller (047A; see Section 13.2) and the
pump casing (002A) or jamming of the impeller (047A), fine dirt
particles, which enter the pump together with the gas being
handled or the working liquid, can be flushed out during opera-
tion through the flushing outlet (3/8“ BSP) (see Section 4.2.2) at
the bottom of the pump.

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

7.2 Lubrication

Under normal operating conditions at 50 Hz the following
applies:

“After approx. 20,000 operating hours, however after 2 1/2 years
at the latest, the rolling-contact bearings and the adjacent
spaces should have the spent grease and other dirt deposits
removed. The vacuum pump has therefore to be dismantled as
described in Section 9.5.1.

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

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

Grease filling: Approx. 50 % of the free space in the rolling-con-
tact bearing and approx. 659% of the volume of the adjacent
spaces in the bearing cover (027A) and the end shield (450A);
see Table in Section 11..

Different types of grease should not be mixed.
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‘ 8 Storungsmaoglichkeiten und deren Beseitigung 8 Faults and remedial measures

Storungen

Ursache

Abhille

Motor laull
nicht an,
kein
Laulgerausch

Unterbrechung in
mindestens zwei
Leilungen der

Slromversorgung

Unlerbrechung durch
Sicherungen, Klemmen
bzw. Zuleilungen
beseitigen

. Molor l4ull
nicht an,
Brumm-
geriusch

Unterbrechung in ciner
Leilung der
Slromversorgung

Motorlduler sitzt test

Laufrad delekt

Motorlager delekl

Siehe .Motor dult nichl
an, kein Lauigeriusch”

Pumpe entkalken
{siche Pkl. 6.2)

ggl. Puinpe entlceren und
sdubern (siche Rep.-Anllg.
Pkl. 9.2.1 und 9.2.2)

ggl. Lautrad-Spallein-
slellung prilen bzw.
korrigieren (sizhe Rep.-
Aniig, Pki. 9.3.2)

Laulrad erselzen (siche
Rep.-Anlly. Pkt. 9.3.1 und
9.3.2)

Lager ersecizen

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

Molorschitz-

Kurzsachiuld in der

Wicklung prilen lassen

Fault Cause Remedial measure
Molor does Interruption in al leasl Check/replace luses,
not starl up, lwo current terminals or supply
no running supply leads leads

noise

Motor does

Interruplion in one of the

impeller faully

Molor bearing faulty

See “Motor does nol slarl

not starl up. current supply leads up, No running noise”
:g:'gremng Motor shall is jammed Remove lime deposits

from pump (see 6.2)

It necessary, drain and
clean pump {see Repair
Instruclions 9.2.1

and 9.2.2)

if necessary check and
correcl impeller gap (see
Repair Instruclions 9.3.2)

Replace impeller (see
Repair Instructlions 9.3.1
and 9.3.2)

Replace bearing (see
Repair Instruclions 9.5.1
and 9.5.2)

Motor circuil-

Short-circuit

Check winding

schatler 1651 Wickluny breaker lrips in the winding-
; Cin- . P again afler :
nach Ein- Motor Gberlaslel Betrichstlitssigkeilssirom ;)g‘ Molor overloaded Reduce working-
schatlen wic- cing liquid Tlow
drosseln i qu
I der aus swilched on .
Gegendruck im Druck- Gegendruck verkicinern Bagk-prcssurc in the Aeduce back-pressure
stuizen zu hoch delivery branch loo high
mitgelérderter Fliissigkeitsanleil Liquid content loo high Reduce liquid content
Ve Flissigkeilsanteil zu hoch verkleinern i ’
‘ N sitzl fe iche M ,, . Pump is stuck See "Molor does nol slarl
Pumpe sitzl fest Siche . olpr I(mhll nicht an, up, humming noise”
Brummgeriusch
l_f:islu?gsanl- Verkalkung oder P:nmpc entkalken baw. Power Furred up or Remove lime deposils or
:mh;m, zu Ablagerungen s.lubcml(smhc Rep.-Anlig. consumplion otlhar deposits clean pump (see Repair
hoch » Pki. 9.2.1 und 9.2.2) loo high Insiructions 9.2.1 and 9.2.2)
riu.mnc . keinf: Belriebstlussigkeil Richtigen B(:lrjcllsl!i‘lssig- Pump does Lack of working Ensure correct
;l'(_'::l\ll‘ﬂ:-'kcll‘ vorhanden kcitslrom gewiihclcisien not generale liquid working-liquid low
x:;!::;cl)n(hchlhcn in der Anlage abdichicn vacuum Major leak in system Aemove leak
lalsche Drehrichtung Diehrichtung findern durch Wrong direction Change direction of
Verlauschen von 2 eleklr. ol rotation rolalion by reversing 2
' Anschluleitungea ) elecir: connecting teads
Pumpe Pumpe zu klein grollere Pumpe cinselzen Vacuum thal Pump too small Use larger pump
:""".""‘-”_ AU Beliiebslissigkeilssirom Belriebslissigkeitssttom l]lel:?(::1lc; Working-liquid Increase working-liquid
' i},“'k'"“"" 20 gering bis zum 2lachen des igs o Towm llow (o0 low flow up 1o 2 times the
! itkunm Nennlorderstromnes 00 fow nominal llowrate
! erhahen
i
i Betricbsllitssigkeil zu warm | Betricbsllussigkeitsstrom Warking liquid Cool or increase workmg-
! 5°C k(hlen bzw, erhohen loo warm > 15°C liquid low
Erosion Betrotiene Bauteile Erosion Replace‘componenls
erneucrn concerned
kicine Undichiheil in der Anlage abdichten Small leaks in the Recmove leaks
! Anlage syslem
Glemmg undichi Bunddichlringe der Gleil- Ucaring ring Replace round seal ring ot
ringdichlung crocuern scal lcaky sliding ring seal. )l
(siche Rep.-Anltg. Pki. 9.3.1 necessary replace complete
und 9.3.2) bearing ring scal (see
Repair Instructions 9.3.1
and 9.3.2)
Anomale Kavilation der Pumpe Kavilalionsschulzleitung Abnormal Cavitation of puinp Connect cavitation
, \ kecischende anschlicBen screeching proteclion pipe
. ' Gerausche Beki . S . . . noise L . K
! - clricbhstlissighkeilssirom Betricbslliassigkceilsstrom Working-liquid llow Check and reduce
. zu grofy priifen und reduzicren loo high working-liquid low
! Pumpe Dichtungen delekl Dichlungen Gberpralen Pump icaky Scals deleclive Check scals
. unlicht
i .
; Instandhaltung Repair work

Q-Pulse Id TMS999

9 Reparaturanleitung
()-Angaben siehe Scite 47

9.1 Aligemein

Reparaturen an Maschinen mit EEx e-Motoren miissen
in Siemens-Werkstitten durchgefihrt oder von einem
amtlich anerkannten Sachverstandigen abgenommen
werden.

AX WARNUNG

Es emplfiehll sich, vor Beginn von Demontagearbeilen die Pum-
pe zu entkalken!

Pumpen zum Fdrdern gesundheilsschadlicher Gase sind vor
Idc'rjn Olinenzu spiilen, so daB eine ge[ahrlose Demontage mog-
ich ist.

Saug- und Druckleitungen (2 und 12, siehie Pkt. 4.3.2), Belriebs-
flassigkeitszufiihrung {20, siehe Pki. 4.2,2 c), sowie Kavita-
lignaschulzldilung (51, Bighe PRI 10) ontlgrnan und nash Begn-
dlgung aller Arlseiten unverspannt wieder anschliefién.

Vor Beginn der Arbeiten ELMO-F-

trennen.

Vakuumpumpen sichtbar vom Netz

__Active 10/12/2014

9 Repair instructions
For data in brackels see Page 47

9.1 General

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

A WARNING
Before dismanlling is commenced, the pump should be

deturred. Pumps handling harmful gases should be flushed
before being opened, so-lhat safe dismanlling is possible.

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

Remove suction and delivery pipes (2 énd 12, see 4.3.2), work-
ing liquid teed pipe (20, see 4.2.2 c¢) and cavilation protection

Flpo (81, 8090 Sgguonw) Alier completion of repaira resennect

he plpes without mechanical stress.

9
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Bei Reparatur sind aile Teile griundlich zu reinigen, auf Wieder-
verwendbarkeit zu Gberpraten und evll. nachzuarbeiten.

9.2.1 Demontage von Pumpendeckel bzw. Steuerscheibe
Schrauben (063A) 18sen, Pumpendeckel (061A) mit Steuer-
scheibe (048B) so abnehmen, daB die Steuerscheibe (048B8)
vom Runddichtring {058A) umspannt bleibt. Die Demontage der
Steuerscheibe (048B) aus dem Pumpendeckel (061A) ist nurin
wenigen Fallen notwendig, z. B. zum Sdubern bzw. Austausch
von Ventilplatte (050A) und Rohr (071A). Rutschtder Runddich-
tring (058A) beim Abnehmen des Pumpendeckels (061A) von
der Steuerscheibe (048B), ist es ebenfalls ratsam, die Steuer-
scheibe (048B) herauszunehmen. Bei festkiemmender Steuer-
scheibe (048B) sollte dies durch Herausklopfen mit Hilfe eines
12 mm-Bolzens, der durch die Spiibohrung des Pumpendek-
kels (061A) gesteckt ist, erfolgen (vergl. Skizze).

Spilbohrung
Flushing outlet
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When repair work is carried out, all parts should be cleaned
thoroughly, checked for reusability and, if necessary, be
repaired. .

9.2.1 Dismantling pump cover and port plate

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

Bolzen, ¢ 12 mm, 140 mm lang
Boll, 12 mm dia., 140 mm long

Deckel (061A)
Cover (061A)

Runddichiring (058A). “\
Round sealing ring (058A A\ Emgpensigpe s B

Steuerscheibe (0488)
Port piale (04188)

|

Rohr (071A)
Pipe (071A)

I (e

Venlilpialle (050A)
Valve plate (050A)

Demontage Steuerscheibe (048B) (i

Dismantling of port plate (048B) i

Nach 16sen von Schraube (053A) sind Fangplalte (051A) und
Ventilplatte (050A) abnehmbar.

9.2.2 Montage von Pumpendeckel und Steuerscheibe
Pumpe senkrecht auf die Lufterhaube (500A) stellen.

~ Anbau Pumpendeckel, vollstandig

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

Pumpendeckel (vollstindig) unter Beachtung des aus dem
Pumpengehause (002A) ragenden Zentrierstiftes (037A) auf
das Pumpengehduse (002A) aufdricken und mit Schrauben
(063A) am Pumpengchéuse (002A) anschrauben.

- Einzelteil-Montage

Dichlflache der Steuerscheibe (048B), die Zum Pumpendek-
kel (061A) zeigt, von Dichtmassenresten saubern. Steuer-
scheibe (048B) wie foigt komplettieren: Ventilplatte (050A) so
auflegen, daB die Krummung der Ventilplattenzungen gegen
die Steuerscheibe (048B) weist, Fangplatte (051A) daruber-
fegen .und mit Schraube (053A), deren Gewinde mit etwas
Schrauben-Sicherungsflissigkeit, z.B.LOCTITE Typ 243, be-
netzt ist, mit Anzugsmoment M, = 2,5 N- m anschrauben. Dic
komplettierte Steuerscheibe (048B) mitihrer Planfiichensei-
te auf das Pumpengehéduse (002A) auflegen. Dabei ist zu
beachten, daB die nahe dem AuBendurchmesser der Steuer-
scheibe (048B) befindliche Bohrung, @ 4,2, winkelgetreu mit
dem im Pumpengehéause (002A) angeordneten Zentrierstift
(037A) Ubereinstimmt. Runddichtring (058A) verdrehirei um
Steuerscheibe (048B) spannen und gegen Pumpengehduse
(002A} schieben. Die zum Pumpendeckel (061A) gerichtete,
obere Dichtllache der Steuerscheibe (048B) mit flussiger
Dichtungsmasse (z.B. Epple 22) benetzen, sofort Pumpen-
deckel (061A) auflegen und am Pumpengehdause (002A) an-
schrauben.

Pumpe wieder auf die FuBe stellen.

10

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

9.2.2 Assembling the pump cover and port plate
Stand pump vertically on the fan cowl (500A).

- Assembling pump cover, compiete
(Pump cover forms a unit together with the port plate (048B)
and the sealing ring (058A)).
Press pump cover (complete) onto the pump casing (002A),
aligning it with the centering pin (037A) which sticks out of the
pump casing (002A). Then fix it to the pump casing (002A)
with screws (063A).

- Assembling individual parts

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

whichis lightly moistened with alocking liquid such as Loctite

Type 243 (tightening lorque 2.5 N - m). Fit the complete port
plate (048B) with its plane surface onto the pump casing
{002A). Ensure that the bore hole (4.2 mm dia.) near the outer
edge of the port plate (0488) mates with the centering pin
-{037A) in the pump casing (002A). Fit the sealing ring (058A)
around the port plate (048B) without twisting it and push it
against the pump casing (002A). Moisten the upper sealing
surface of the port plate (048B) which points towards the
. pump cover (061A) with liquid sealing compound, e.g. Epple
22. Put the pump cover (061A) immediately onto itand screw
it to the pump casing (002A).

Then put the pump onto its feet again.
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9.3.1 Demontage von Laufrad und Gleitringdichtung (GLRD)

Schrauben (063A) ldsen, Pumpendeckel (061A) zusammen mit
Steuerscheibe {048B) und Runddichtring (058A) abnehmen.

Laufrad (047A) miltels Abziehvorrichlung abziehen (beachte

Skizze). Toleranzring (048A) entfernen und PafBfeder (00GA)

aus der Motarwelle herausnehmen. Scheibe (036A) und Gleit-
ringdichtung (035A) mit Gegenring und Dichtring abziehen. Zur
leichteren Demontage der GLRD (035A) Motorwelle vor der
Dichtung mitOl benelzen; bei Schwergangigkeit oder stark ver-
kalkter Pumpe nach Pkt. 9.4.1 demontieren.

Schraube M20 x 120 DIN 933; Gewindeende DIN 78-SP "D
Bolt M20 x 120 DIN 833; Thread cnd DIN 78-SP i
[ —
\"/

Gewinde mil Molykote geleliet
Thread greased with Molykote
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9.3.1 Dismantling impeller and bearing ring seal '

Undo screws (063A) and lake olf pump cover (061A) together
with the port plale (048B) and the sealing ring (058A). Draw off
the impeller (047A) with a puller tool (see sketch). Remove the
tolerance ring (048A) and take the feather key (006A) oyt of @he
motor shaft. Draw off the washer (036A) and the bearing ring
seal (035A) with maling ring and sealing ring. For.easwr dis-
mantling of the bearing ring seal (035A), slightly oil the mc_)tor
shaltin front of the seal. Dismantle according to 9.4.1ifitis tight
or if the pump is extremely calcified.

Schraube M12 (063A)
Boll M12 (063A)

Balken ﬂ;rgj({

AN ', -
Bar T T 7 7
U7 T MW 72 27 7777
) N
N R
T
Schraube M16 x 25;
mit Zentricrung DIN 332-A5 x 10.6 im Kop!
Boll M16 x 25;

with cenlering recess DIN 332-A5 x 10,6 in the head

9.3.2 Montage der GLRD

Zur Erleichterung der Montage ist die Aufnahmebohrung des
Gegenring-Dichtringes der GLRD (035A) im Pumpengehéuse
(002A) und die Motorlauferwelle im Bereich des Sitzes der
GLRD (035A) leicht mit Mineral6! zu benetzen. Zum Ein- bzw.
Auipressen der GLRD (035A) ist eine MontagehUllse (Kunst-
stoffrohr) zu verwenden. Zuerst separat Gegenring mit montier-
tem Dichiring, dann die rotierende GLRD-Einheit mit Scheibe
(036A) vorsichliginleicht zigiger Weise aufschieben. Pallfeder
{006A) und neuen Toleranzring (048A} in die Motorwelle einle-
gen.

Der Toleranzring (048A) ist nach jeder Demantage zu erselzen.
Laufrad (047A) auf die Welle aufdricken, so- d§8 ein Spalt zwi-
schen Lautrad (047A) und Steuerscheibe (0488) bzw. Frontila-
che Gehéuse (002A) von 0,15 bis 0,2 mm ensteht.

. : © ., @
"Konlrolle des Spalles in waagerechter Lage ter Vakuum-

pumpe: ) P
Lineal auf Pumpengehaduse (002A) legen und Luftspalt zwi-
schen Lineal und Laufrad (047A} mit Fuhllehre prilen.

1

Schraube M16

Balken oder Scheibe

i
. Bar or washer (| p
Scheibe 0.15 dick s
Washer 0,15 thick ™\ cd
=

WA

N/

Demontage Lautrad miltels Abziehvorrichtung |'
Dismantling the impelier with a puller too! !
: f

9.3.2 Assembling bearing ring seal

To simplify assembly, the borehole for the mating ring sealing
ring of the bearing ring seal (035A) in the pump casing (002A)
and the location of the bearing ring seal on the motor rotor shaft
should be lightly moistened with mineral oil. To press’in the
bearing ring seal (035A) use an assembly sleeve (plaslic tube).
First of all push the maling ring with the seal ring carefully and
smoothly onto the shaft and then the rotating bearing ring seal
unit with the washer (036A). Insert featherkey (006A) and new
tolerance ring (048A) into the motor shaft.

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

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

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

[- i ] Gewinde mil Molykote gclbllcl

T Thread greased with Molykole :

: 1
M16 boll -l o

[ ! N

+ 0,05
_0,15 g

Auldricken des Laufrads
Pushing the impeller gnto the shalit
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Pumpendeckel (061A) mit Steuerscheibe (048B) und Hund-
dichtring (058A) montieren wie unler Pkl. 8.2.2 beschrieben.
Die Pumpe muf sich nach Monlage leichl durchdrehen lassen
{von Hand Motorlifter drehen). Dazu Schrauben (503A) lgsen
und LGiterhaube (500A) abnehmen. Am Aulenlifier (502A)
drehen. Lolterhaube (500A) wieder aulselzen und mit Schrau-
ben {503A) festschrauben,

9.4.1 Demonlage des Pumpengehduses

Zuvor Laulrad {04 7A) demontieren wie ,Demontage von Lauf-
rad und Gleitringdichlung” (Pkl. 9.3.1), wobei der Ausbau der
Gleilringdichtung (035A) in der zuvor erwdhnten Art entlallen
kann, weil sie mitdem Abnehmen des Pumpengehauses {002A)
van der Welle abgezogen wird. Schrauben (038B) Idsen und
Pumpengehiuse (002A} vom Lagerschild {026A} durch vor-
sichtiges Abkloplen in Richlung Wellenende Trennen.

9.4.2 Montage des Pumpengehauses

Pumpengehiuse {002A) mit Schrauben {038B) am Lagerschild
{026A) anschrauben. Weilermontlage wie ,Montage GLRD und
des Laufrades” (Pkl. 9.3.2).

9.5.1 Bemontage Laufer und Rillenkugeliager

wie .Demontage von Laufrad und GLRD" {Pkl. 9.3.1) und De-
montage des Pumpengehauses” (Pkl. 9.4.1).

Schrauben (503A) l&sen, Lilterhaulbe {(500A) abnehmen, Si-
cherungsring (506A) entfernen, Aullenlutler (502A) ahziehen
und Paflfeder (305A) aus der Welle nehmen. Schrauben (025A)
I3dsen, dabei aul Einlegemuttern (082C) achten, die bei der
Maonlage wieder bendligl werden. Schrauben (028A) 16sen, La-
gerschild {026A) und Molorlauter (005A) vom Motorgehduse
mit Stinderpaket (O0TA) trennen.

V-Ring (033A) abziehen, Scheiben (300A und 022A) abneh-
men, Rillenkugeliager AS {007A} mil Abziehvorrichlung von
Welle abziehen. Lagerdecke! (027A) abnehmen. Rillenkugella-
ger BS (008A) mit Abziehvorrichlung abziehen und COX-Ring
(478A), Talls varhanden, abnebhmen.

Lagerschilg {450A) rwecks Siuberung von Altlell nach Lésen
der Schrauben {451A) abnehmen; aul Federscheibe (018A),
Federband (455A)und Einlegemullern {458A) achlen.
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Assemble pump cover (061A) wilh portplate {048B) and sealing
ring {058A) as described under 9.2.2. Alter reassembly, the
pump must be free to turn (undo screws (503A), remove fan
cowl (500A) and turn motor fan {502A) by hand). Replace tan
cowl {500A) and fix it with screws {503A).

9.4,31 Dismantling pump casing

First of all, dismantle lhe impeiler {047 A) as described under
9.3.1 (“Dismantling impeller and bearing ring seal”). The bear-
ing ring seal, however {035A), need not be dismantted as des-
cribed, as itis drawn oif the shaf when the pump casing ((02A)
is removed. Undo screws (038B) and separale pump casing
(002A} from the bearing shield (026A) by carefully knocking it
oll towards the shaft end.

9.4.2 Assembling pump casing

Assemble the pump casing (002A) and the bearing shield
{026A) using the screws (0388}, Continue as described under
9.3.2 "Assembling bearing ring seal and impeller”,

9.5.1 Dismantling rotor and deep-grove ball bearing
Proceed as described under 9.3.1 "Dismantling impeiler and
bearing ring seal” and 9.4.1 “Dismantling pump casing”.
Undo screws (503A), take olt tan cowl (500A), remove relaining
ring (506A), draw ofl external fan {502A} and take leatherkey
{(505A) aut of the shaft. Unscrew bolts (025A), 1aking care of the
sunk nuts (082C) which are required for reassembling. Undo
screws (028A) and separate bearing shield (026A) and motor
rolor {005A) from the molor casing with stator core (001A).

Draw ofl V ring (033A}, remove washers {300A and 022A) and
draw lhe drive-end bearing (37 A} off the shall wilth the puller
lool. Remove bearing cap (027 A). Draw olf the non-drive-end
hearing {008A) with the puller toot and remove Cax ring {47 8A),
if provided..

To remove used grease, take olf the bearing shield (450A) atler
undoing lhe screws (451A), Take care ol spring washer (018A),
spring strip (455A) and sunk nuts (458A).

9.5.2 Montage Laufer und Rillenkugellager

Rillenkugellager {007 A und 008A) mil Schmierfell nach Tabelie
unler PKL 11 fillen. Ggf. COX-Ring (478A) aulschieben. Rillen-
kugellager (0Q8A) mit Vorrichtung so autdriicken, dafl die Lage
der Deckscheibe des RAillenkugellagers {Q08A) bei Maloren-
auslihrungen mit COX-Ring (478A) auf der Scite dez Wellen-
endes, bei Molorenausiithrungen ohne COX-Ring {(478A) auf
der Seile des Lauferpaketes angeordnet isl.

Lagerdeckel (027A) mit Schmierfelt nach Tabelle unter Pkl 11
[Gllen, in zwei der vier MG-Gewindebohrungen Bolzenschrau-
ben so eindrehen, dafl sie auf der gelellelen Seile mindeslens
50 mm weit herausstehen, Lagerdeckel (027A) Uber das A-sei-
tige Wellenende des Motorldufers [005A} schieben. Rillenku-
gellager AS (007 A) mit Vorrichlung so auldriicken, daf} die La-
ge der Deckscheibe des Rillenkugellagers (007A) aut der Seite
des Wellenendes angeordnel isl.

Lagerschild {450A} im Bereich der Nabenbohrung mil
Schmierfell nach Tabelle unter Pkt 11 tillen, Federscheibe
(018A) in Nabenbohrung einlegen, Lagerschild (450A) an Mo-
targehduse (001A) montieren und Schrauben (451A) anzichen.
Motorldufer (0Q5A) in Motorgehiuse (001A) eintihren. Die zwei
Scheiben (022A) gegen Rillenkugellager (007A) schieben.
Scheibe (300A} leicht ginletten und gegen die Scheiben {022A)
schieben. Lagerschild {026A) auf Molortauler {005A) aufslek-
ken, dabei die zwei Bolzenschrauben im Lagerdeckel (027A),
die als Montagehilfe dienen, einfddeln. Einlegemutiern (082C)
in die im Molorgehduse (0Q1A) dallr vorgesehenen Taschen
einlegen, Lagerschild (02GA) an Motorgehiuse [001AY montie-
ren, Schrauben (025A} anziehen. Zwei Schrauben (028A) lose
eindrehen, Montagebolzen enlfernen, reslliche Schrauben
(028A) aindrehen, similiche Schrauben {028A) anziehen.

12
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9.5.2 Assembling rotor and deep-grove ball bearing

Fill deep-grove ball bearings (007A and 008A) with fubricating
greasec as per lable in Seclion 11. i provided, push on Cox ring
(478A). Use drive sleeve (9) and spindle (10} 1o push bearing
{008A) onto the shaft so that the cap of the bearing is on the
shaH end side when aCox ring (4784} is used, and on the rotor
core side when a Cox ring is not used.

Fill bearing cap (027A) with lubricaling grease as per lable in
Seclion 11. Screw slud bolts into two of the lour M6 threaded
holes so thal they slick out atleast 50 mm on lhe greased side.
Push bearing cap (027A) over the drive-end shall end of the
motor rolar {Q05A). Use the drive sleeve (9) and spindle (10) lo
press the drive-end bearing (007A) onlo the shaft so that the
cap of the bearing is on the shafl end side.

Fill the bearing shield {(450A) in the area ol lhe hub borehole
wilh lubncaling grease as per table in Seclion 11. Insert spring
washer (018A) into the hub bareheole, mouni bearing shield
(450A) on the motor casing {001A) and lighlen screws (451A).
insert motor rotor (0054) into the motor casing (001AY. Push the
two washers (022A) againsl the bearing (007A). Lightly grease
the washer (300A) and push against lhe washers (022A). Fitthe
bearing shield (026A) onto the motor rolor (005A), threadingin
the two stud bolts in the bearing cap (027A), which are used as
assembly aids.

Insert nuts (082C) into the pockets in the motor casing (001A).
Fit bearing shield (026A) to the molor casing (001A) and tighten
screws (025A), Screw in two screws (028A) loosely, remove
assembly bolls, screw in the remaining screws (028A) and
tighten all screws {02B8A).
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10. 9
=

9 Treibholse
9 Drive siceve

10 Spindet
10 Spindie

PaBleder (505A) in die Molorlauferwelle (005A) einlegen, Au-
Beniifter (502A) bis Anschlag an PaBfeder (505A) aufdricken
und mit Sicherungsring (506A) sichern. Lifterhaube (500A)
aulselzen und mit Schrauben (503A) festschrauben.

V-Ring (033A) auischieben; die Welle muBl im Bereich des V-
Ring-Silzes fetlirei sein.

033A 300A
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in den Lagerdeckel eingeschraubter Montagebolzen
Assembly bolls screwed inlo lhe bearing cap

(027A)

Anbringen und Benulzen der Monlagehille beim Monlieren des Motorldulers
Filling and use of the assembly aids when assembling the molor rolor

insertfeatherkey (505A) into the molor rotor shalt (005A), press
on external fan (502A) as lar as featherkey (505A), and secure it
with relaining ring (506A). Fit fan cowl (500A) and fix with
screws (503A).

Push V ring (033A) onto the shait. The shaft must be free from
grease at the V ring location.

(2x)
022A

11:2:0,5 at—

Weilermontage wie ,Montage des Pumpengehduses (Pkt.
9.4.2).

9.6.1 Demontage Motorgehause mit Stinderpaket bei zusam-
mengebauter Vakuumpumpe

Schrauben (503A) losen, Lilterhaube (500A) abnehmen. Si-
cherungsring {(506A) herausnehmen. Aulenititer (502A) ab-
ziehen und PaBfeder (505A) aus der Motorwelle herausneh-
men.

Schrauben (451A) losen, dabei auf Einlegemullern (458A) ach-
ten (werden bei der Monlage wicder benoligl) und Lagerschild
(450A) abnehmen. Schrauben {025A) 10sen, dabei aul Einlege-
multlern (082C) achien (werden bei der Monlage wieder bend-
ligl) und Motorgehause mit Stinderpakel (001A) von der Pum-
pe lrennen.

9.6.2 Montage Motorgehause mit Standerpaket
Motorgehdause mit Standerpaket (001A)} Gber Motorlaufer
(005A) schieben. Einlegemutlern (082C) in die im Motorgehau-
se (001A) dallr vorgesehenen Taschen einlegen und Motorge-
hause (001A) mit Schrauben (025A) an Pumpe anschrauben.
Uberprilen, ob Federscheibe (018A) in den Lagerschild (450A)
eingelegl ist. Dann Lagerschild (450A) auf Molorwelle auf-
schieben. Einlegemuttern (458A) in die im Motorgehduse
{001A) daftr vorgesehenen Taschen einlegen und Lagerschild
(450A) mit Schrauben (451A) an Molorgehduse (001A) an-
schrauben. PaBieder (505A) in die Motorwelle einlegen, Aulien-
lifter (502A) bis Anschlag an PaBteder (505A) auldricken und
mil Sicherungsring (506A) sichern,

AuBenlifter (502A) von Hand drehen; Pumpe mufl sich nach
der Monlage leicht durchdrehen lassen.

Lifterhaube (500A) aufsetzen und mit Schrauben (503A) an-
schrauben.

_-Active 10/12/2014 _____

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

Conlinue assembly as described under 9.4.2 “Assembling
pump casing”

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

Undo screws (503A) and remove fan cowl (500A). Take out
retaining ring (506A). Draw off external fan (502A) and take
{eatherkey (505A) oul of the motor shalft.

Undo screws (451A), taking care of nuts (458A) which are
required lor reassembling. Remove bearing shield (450A).
Undo screws (025A), laking care of nuts (082C) which are
required for reassembling. Remove motor casing with slator
core (0O01A) from the pump. :

9.6.2 Assembling motor casing with stator core

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

Turn external fan (502A) by band. After reassembly pump must
rotate easily. -
Fit fan cowl (500A) and fix with screws (503A).

13
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Anhang
10 Nachtraglicher Anbau des Kavitationsschutzes

Arbeitet die Vakuumpumpe bei zu niedrigen Ansaugdricken
bzw. zu hohen Wassertemperaturen, kann ein knisterndes Ge-
rdusch auftreten, Kavitation genannt, das bei Dauerbelrieb
Werksloffschaden verursacht.

Zum Umrusten bentigt man auBerhalb der Pumpe (1) den An-
schluf} der Verbindungsleitung (51) zwischen dem Deckel der
Pumpe (1) und dem Fiussigkeits-Uberlauf (7). Es ist zu beach~
ten, dafi das Ende der Verbindungsieitung (51) nichtin ein Flas~
sigkeitsbad eintaucht.
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Appendix
10 Retrofitting cavitation protection

it the vacuum pump operates at intake pressures which are too
low or at water temperatures which are loo high, a crackling
noise, called cavitation, can occur which causes material dam-
age in continuous operation.

For retrofitting cavitation protection, a connection pipe (51) is
required oulside the pump (1) between the pump cover (1) and
the tiquid averflow (7). Make sure that the end of the connection
pipe (51) is not immersed in a liquid.

1 ELMO-F-Vakuumpumpe

7 Uberlauf

12 Druckleitung

14 Spil- und Entleerungsbohrung
51 Kavitalionsschulzleitung

1 ELMO-F vacuuin pump

7 Overllow

12 Pressure pipe

14 Flushing and draining outlel
51 Cavilalion protectlion pipe

Anschiuf} Kavitationsschulzleitung
Connection of cavitatioh protection pipe

Innerhalb der Pumpe werden {olgende Teile zur Umrislung be-
nétigt:

1 neue Ventilplattenvariante (050A), 1 Rohr (071A), 1 Scheibe
{072A). .
Durchiuhrung: Pumpendeckel (061A) und Steuerscheibe
(048B) nach Pki. 9.2.1 demontieren. Schraube (053A) von
Steuerscheibe (048B) l6sen, Fangplalte (051A) abnehmen und
die bisherige, mit 4 Fingern versehene Ventilplatte (050A) ge-
gen eine neue mit 3 1/2 Fingern austauschen (Skizze beach-

ten!).

072A 071A

058A

Inside the pump the following parls are required for retrofitting:
1 new type of valve plate (050A), 1 pipe (071A), 1 washer (072A).

Execution: Dismantie pump cover (061A) and port plate (048B)
as described in 9.2.1. Remove screw (053A) from port plate
(0488), take off intercepting plate (051A) and exchange the
valve plale (050A) with its 4 fingers for a new one with 3 1/2 fin-

gers (see sketch).

050A

053A

071A

078B 051A 050A 04883
080A
Umristung Kavitationsschutz Retrolitting cavitation protection
14 '
e Yot 111 v e s R o F
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Anschlielend Fangplatie (051A) wieder auflegen und mit
Schraube {053A), deren Gewinde mil elwas Schrauben-Siche-
rungsfllussigkeil, z.B. LOCTITE-Typ 243, benelzt ist, mil An-
zugsmoment M, = 2,5 N - m anschrauben.

Von der AuBlenseite des Pumpendeckels (061A} Verschiull-
schraube (0788B) und Dichiring (Q80A) enllernen, dann Schei-
be {(072A) einpressen.

Rohr (071A) in die Sleuerscheibe (048B) slecken und Fumpe It.
Montage von Pumpendecke! und Sleuerscheibe®, Pkt. 9.2.2,
ferligmontieren.

11 Schmiertabelle (siehe 7.2}
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Then replace intercepting plate (051A) and fix with a screw
{053A}, the thread of which is lightly moistened with locking
liquid, e.g. LOCTITE Type 243 (lighlening torgue 2.5 N - mj),

Remove screw plug (078B) and sealing ring (080A} from the
outside of the pump cover {061A) and then press in washer
(072A). Insert pipe (071A) into the porl plate (048B) and ¢on-
tinue assembly of the pump as described under 9.2.2
"Assembling the pump cover and port plate”,

11 Bearing lubrication table (also see Section 7.2)

Fetisorte l
AeroShell Grease 16

Type ol grease f

agvTA +~, DIM 625 QGBA DIN 625 027A 450A 478A
Vakyumpumpeniyp Rillenkugellager AS - Aillenkugellager B5 Lagerdechel Lagerschild Cox-Ring
vacuiun pump lype DOrive-engd deep-grapve ball bearing Non-drive-end deep-groove Bearing cap Bearing shield Cax-ring

e ball bearing
Kurzzeichan Fetimenyge ' Ksarzzeichen Fellmonge Fellmecnge
Coude numbier Quanlily ol grease | Code number Quanlity ol grease Quaniily ol grease
9 g it 9
2051310 - .. 0 -, . .
IOVEIA - - G209-2JC3 10 25 AG209
GZ11-2JC3 K 21
208512y — . ... Q0 -,
2DV5I20 — L1 -,
E20B-ZJC3 3.7 11 A6208
20v5111 -0 -
L R B
6209-Z4C3 10 18

B0 -, ... 0 -, - .
2BV5II0 - . - G205-2JC2 J 6 AG205

12 Anzugsmomente fur Schrauben und Muttern

Falls keine anderen spezilischen Angaben gemacht sind, get-
ten 1ir Verbindungen der Befesligungsschrauben und -mut-
tern lolgende Anzugsmomenie:

12 Tightehing torques for nuts and bolts

Unless otherwise specified, the following torques apply for
lightening nuts and bolls:

Gewindegrofie

Type of thread M4 M5 Mé M8 M0 M12 M16
Fesligkeilsklasse

Strength class 5.6 5.6 g.8 8.0 838 B.8 5.6
Anziehdrehmoment

Tighlening torgue 1.4 2.6 8 20 40 70 83

Anzugsmomenle M, tn N - m mit einer Toleranz von 2 10 %
Tighlening torques in N - m with a lolerance of + 10 %

13 Ersatzieile _
13.1 Allgemeine Hinweise

Bille geben Sie bei der Ersatzteilbestellung neben der Teile-
Bezeichnung und der Teile-Nummer auch slels den komplellen
Pumpenlyp und die Fertigungsnummer aa. Typ und Fir, sind
aus den Schildangaben ersichtlich. Die Teile-Bezeichnung
soille mil der Bezeichnung in der uatenslehenden Ersatzteilli-
sle dbereinstimmen.
Bestellbeispiel: 2BV5131-0KC20-7,

FNr. EBKG2 2621 022001,

Lagerschild, AS, 026A.
Handelsibliche Normteile, siche Pkl 13.4, kdnnen unler ge-
nauer Beachiung glecicher Bauart, Abmessungen, Fesligkeits-
klasse usw., im Ireien Handel bezogen werden.

13.2 Ersatzteile mit Bestellnummern siche Seile 47

13.3 Bildliche Darstellung einer zerlegten
Vakuumpumpe siehe Seite 50

13.4 Tabelle der im freien Handel
zu beziehenden Normteile siche Secite 51

13 Spare parts
13.1 General instructions

When ordering spare parls, please state the part designalion,

part number, the complete type of pump and the serial number.
Type and serial number are indicated on the nameplate. The
part designation should-correspond lo the designalion in the
spare parts list below,

Ordering example: 2BV5131-0KC20-7,
: Serial No. EBKE2 2621 022001,
drive-end bearing shield, Q26A.

Standard parts (see Section 13.4 can be procured from local
suppliers. Ensure that lhese parls have lhe same lype of cons-
truction, dimensions, strength class etc.

13.2 Spare parts and order numbers, see Page 47

13.3 Exploded diagram of a vacuum pump, see Page 50

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

Active 10/12/2014
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SECTION 5

HIDROSTAL SEWAGE PUMPS
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AIRVAC - RSM P/L

ORDER No: 848422

ENVIROTECH JOB No: 944987

SALES AND TECHNICAL SERVICE

SOMERSBY HEAD OFFICE
CHARLES BUNN

TELEFHONE "(043) 40 2388 .
FACSIMILE (043) 40 1080

PARTS SERVICE AND SALES

SOMERSBY HERD OFFICE
GRAHAM BASSETT

TELEFHONE  (043) 40 2388
FACSIMILE  (043) 40 1080

AT

HEAD OFFICE

T
B

SOMERSBY HEAD OFFICE
CHARLES BUNN

o~
AR

’ TELEFHONE (043) 40 2388
2 FACSIMILE (043) 40 1080
o
i '
& HIDROSTAL PUMPS

DO3K-S01 +DDMIK-M112

SERIAL NO

TAG NO

H 2256

H 2257

SRR S e

— .. .Aclive 10/12/2014

AUSTRALIA

A division of Baker Hughes Ausiraha Ply. Linuled

A.C.N. 004 752 050
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Where adverse suction conditions exist and cause loss of prime, external priming devices should be
used. Suctipn condifons such as liquid temperatuce, altitude above sea level and specific gravity
must be compensated for by proper construction of the sucdon line.

When pumping liquids with gas separation, do net install the pipeline for negative suction.

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

Figure 1.1 Figure 1.2

ALIGNMENT

The pump driver, if supplied, is correctly aligned on the basepiate at the factory. However, a
certain amount of deformation of the baseplate is possible during transit and it is therefore necessary
to check the alignment between the pump and driver before 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 oo the bearings,
shaft sleeve and mechanical seal faces.

HID0Oo3/ 1/t 26 July 1993
!
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L

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

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

Purms praros )

Figure 1.3

HIDGO3/1/2 26 July 1593
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' TYPE CODE HYDRAULIC END

™
Hydraulic size Dimension
: , Discharge-flange dimension > and
(in wnches)
Pump type
Impeiler style
I
Lmpeiler size N
Material execution of the pump Impeler and
I3 r—— Clearance adjustment (impeiier . > execution
to suction cover)
specification
Additional description of
construction
S
U B S I B
! P, P Dt TN
f DO4K-HS550E
! 205K -HO1 0D
I 1686 K-HDZ2R
' F O 4 K~-MHI1IR
HOoe86F -MO01
M 23D-001%0aA2a
e S
Impeller Flange: . (empty)=Standard. D.E.F =
Special cone-dimension on the shaft iup (see lable,
page 13}
Bearing Frame
Style: L = Standard, A= DA-Bearing Frame
e or 0 = Standard {clearance adjustment by shimming),
R=Regulabie, C= oune-piece volute casing-suction casing, regulable
= 1,2,3,5and 7

L= 00 (only 1 size available), LO, LL, LM, LH, LS, MO, MD, MH, HO, HD,
HS, SO, SD and SS.

K,.Q, F,A D

0z, 03, 04, 05, 06, 08, 10, 12, i6, 20 and 28.
Volute - casings with integrally cast guide rail auto—coupling OC corresponds
to 03,0D corresponds to 04.

: —e= 4 B, C,D,E F, H L Land M

NOTE: On some sheets of the data book, where the discharge flange dimension of the hydraulic code is
tess than (0 inches, the zero has been left out :
Exampie: E05K ESK

|
|
i
|
|
! HID003/1/3 _ 2 August 1993
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TYPE CODE
BEARING FRAME STANDARD CONSTRUCTION

Hydraulic size
Beaning frame size
Sealing type : Basis
Matenial execution
Coapstruction characteristics
' Seal specification execution-specification
& - ! L Execution information
F2M10-~M
H2510-~-1L
. E2 M50 -~-M
N D OS50-2AAS
14 M1 0 ~X
DoOM1O0S-C
L1510-~-AS
l——> L (empty) = standard
S Special construction/execution
0 = Without pumpside mech. seal/without packing
C pumpside N N
A mechanical seal
M specification ' Mechanical
X Seal
B = Bronze (ouly for bearing . Details
frame for M-hydraulic) " see seal
A = Asbestos packing section
L = Asbestos-free packing
(i-e. for foodstuff) j Stuffing box
/7
L 0 = Standard (free shafted motorside)
—— ] = Normal, for hydraulic material 1,2 and 3
2 0= Same as | and bardened shaft sieeve
5 = Wetted parts stainless steel, for hydr. mat. 5
—— S = Beanng frame with stuffing box
A = DA-Bearing frame with stuffing box )
M = Bearing frame with mechanical seal motor side and pump side

- 0,1,2,3,4and 7

o= See hydraulic section

NOTE: As a rule the cone dimension for the impeller flange is fixed by the Hydraulic size. As an exception D2S
and D2M bearing frames (heavy construction) request a "D"-hydraulic suitable for an "E" shaft ead cone
dimension, for example DO3K-SO10E. .(Also see type Code hydraulic.)

HID003/1/4 2 August 1993
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GENERAL

The original HIDROSTAL designs were of the D-Line construction: Most sizes utilised a parabolic suction
piece as shown in Figure 1. The D-Line series is being replaced by the K-Line models, which utilise a
straight conical suction for, every pump size as shown in Figures 2 to 5. The advantage is in the ability to
adjust uniformly for wear.

There are several different types of construction available for specific models. The design differences
involve the volute/suction configuration and the availability of suction liners.

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

COMMON CONSTRUCTION THROUGHOUT
THE K-LINE MODELS

IMPELLERS

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

means of a pinned and registered fit at the periphery (with the exception of the D3K and D4K-

HS/S, which mount impeller directly onto shatt taper}. The impeller is secured against the impeller
flange by an ailen-head impeller bolt. The umpeller flange is secured to the shaft by a nut, utilising
a woodruff key 10 transmit torque (except some D3K and D4K pumps). This construction protects
the flange nut from the pumped material and pr0v1des for quick assembiy and disassembly. Section
drawings illustrate these features.

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

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

NOTE: The purnp is availabie only in clockwise rotaton.

HID003/1/5 26 July 1993
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YOLUTE CASING
Volute casing is separate from suction part in all pumps (except D3K and D4K, where suction
casing is cast integrally with volute casing, and F4K and HS5K, where both constructions - separate

or integral - exist). .

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

All have a tapped hole for gauge near the discharge flange, and a tapped hole for drain at the
lowest point of the casing. May be assembled with discharge in different positons.

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

SUCTION PART

Construction here varies according to pump size and material selected.  The suction part
construction may be in one of two categories:

1. Suction cover
- Figure 2

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

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

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

- Figure 4
Regulable model. Clearance is adjusted by moving the liner within the suction casing by
means of three external regulating screws.

- Figure 5 (obsolete model)

Same features as Figure 4 but with one-piece volute/suction casing.

NOTE: For availability of the different types of suction parts for the specific pump sizes and materials

refer to the availability chart and the sectional drawings of this K-type section.

HIDQO03/1/6 S . 26 July 1993
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D-TYPE

Figure 1

Obsolete Model

HID0Q3/1/7 . 26 July 1993

Q-Pulse Id TMS999 . .
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K-TYPE

Figure 2 Figure 3

Suction cover non regulable Oune piece volute/suction casing with non
regulable liner

K-TYPE

Figure 4 Figure 5

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

For further details see sectional drawings of this section.

HID003/1/8 26 July 1993
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GENERAL INSTRUCTIONS FOR
FRAME MOUNTED SOLIDS HANDLING PUMPS

INTRODUCTION

GENERAL INFORMATION

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

~
E ~fidrrszal 8213 NEUNKIRCH -CH ©
TY P ]
0RO 1 NR.[™ ]
el —If/s
Hi m
NAMEPLATE DATA @ Q)

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

INSTALLATION _
PRELIMINARY

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

STORAGE INSTRUCTIONS

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

HID003/3/1 26 July 1993
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LOCATION OF PUMP

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

PIPING

! The suction and discharge piping should be independently supported near the pump, expansion
| joints must be used where necessary to take care of temperature and pressure expansion, so that
! there will be no external loading of the casing.

SUCTION PIPING

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

GROUTING

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

SEAL CHAMBER CONNECTIONS

Water or grease connections 0 the sealing chamber must be provided according to applications, for
details, see relevant section.

. HID003/3/2 ._ 26 July 1993
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'OPERATION

ELECTRIC MOTOR DRIVE

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

BEFORE STARTING

The pump is ready to start when:

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

2. Pump and driver are correctly aligned.

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

4, Seal water is supplied to the stuffing box, -or oil level has been checked for units with
mechanical seais as indicated in the relevant section "Seal chamber connections”.

5. All rotating parts are found to be free when turned by hand.

6. Driver has been checked for correct rotation.

7. Pump is primed. Never run a pump dry. The liquid in the pump serves as a lubricant for
close running surfaces within the pump and these may be damaged if operated dry for
extended periods. [f installed with suction lift, the pump may be primed by using an
gjector or vacuum pump. Vertically installed solids handling pumps will prime

N automatically by having the impeller tongue submerged in liquid provided air evacuation
through pump casing at ambient atmospheric pressure is allowed.

g. [nspect suction chamber to see that all debris from construction has been removed.

9. As momentum of inertia of the impeller is small, tull load and full speed are reached
within one second. Therefore, if reduced voltage starters are used (star delta) the time

| adjustment between star to delta should be no longer than two to three seconds.
!

!

|

|

i

|

|

!

|

|

|

|

! HID003/4/1 26 July 1993
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STARTING

While the pump is running, an inital then periodic inspection should be made of:

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

2. Bearing temperature should not exceed 90°C.
3. Alignment:  Successful operation of the pump depends on accurate alignment. It is
recommended to recheck the alignment after initial run, then one week later.
4 4. Lubrication: According to section entiled "Lubrication Instructions”.
SHUTDOWN

To shut the pump down:

L. Disconnect power to the driver.
2. Close all valves.
3. Close seal water supply, if installed.
' 4, If the pump is to be out of service for a period longer than two weeks, the shaft must be
r rotated several times every two weeks to assure positive coating of lubricated surfaces.
3. If subject to freezing, the pump must be drained and blown down with compressed air.
N Also consult section entitled "Operating instructions for solids handling pumps with stuffing
‘ box" or "Operating instructions for solids handling pumps with mechanical seal".
i
|
[
1
1
HID003/4/2 26 July 1993
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OPERATING TROUBLES

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

Q o
Z 2
[
' m E m
‘ & = 3
Z (%] m
. 5 5
1
q 8 = £ 2
4 o 2 < ~ 2
"% 7 N D :
-t = =4 ~— o o j44]
L-IJJ — ay 2 ja sl Z %
= w T =
a5 5 = 2 =z @
A D2 5 ¢ Z 2 9 F
5 © © £ & & E o
o 5 & © & 5 £ Z
PROBABLE CAUSES 4 L e 2 2 B 3 %
© © © &6 8 9 <« g
Z Z Z a > Z U m
! 1. Pump not primed X
2. Speed too low X X
3. Speed too Higb X X
4. Air leak on suction X x X X x
5. Air leak in mechanical seal or swuffing box X X
6. Air or gas in liquid X X X X X x
7. Discharge head too high (above rating) X X X '
8. Suction lit too high X P b
, 9. Not epough suction pressure for hot liquid X X X i
. i
10. Inlet pipe oot submerged enough X X X X X X !
11. Viscosity of liquid greater than rating X X X
12. Liquid heavier than rating X ;
13. Excessive suction head X X T ox X X i
14. Impeller clogged . X X X |
]
15. Wrong direction of rotation X X X i
16. Excessive running clearance - X X |
|
!
!
f
i
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17. Damaged impeller X X x
18. Rotor binding X
19. Defects in motor X
20. Voltage lower than rating X
21. Incorrect lubrication X
22. Foundation not rigid X
23. Misalignment of pump and driver X X
24. Bearings worn X X
25. Impeller out of balance X
26. Shaft bent X X
27. Impeller too small X
28. Suction lige clogged X X X
29. Suction flange not sealed, hard gésket X X X X X
30. Impeller rubbing against suction belt X X
31. Thick sludge and small impeller clearance X
32. Gas accumulation behind impelier on vertical inst. X X
33. Pump does not prime - Vertical X
HIDO003/4/4 26 July 1993
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G 154
' Gl-———

r )
!
i
- |
! 134 '
" ;
(;2——4L ;

—
i S— a
L \ ]
— ]
\ )
i
!
|
|
NO USE
2 FLUSHING CONNECTIONS - for flushing the rear of the impeller. Use with media which '

| tends to crystallise or dehydrate, such as sludge and paper stock. Also used as air bleeder in
vertical installations.

i G GREASING CONNECTIONS - Standard grease nipples are supplied.
| G1
| G2

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

154

HIDOO03/4/5 26 July 1993
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LUBRICATION INSTRUCTIONS

CAUTION

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

1. Weigh the quantity of 10 strokes of grease, ;
2. Calculate the average per stroke and record on the grease gun in grams per !
stroke. '
P 3, It is important to inject the required quantity of grease, improper quantities wiil
{ reduce bearing life. ‘

QUALITY OF GREASE
: The grease must be water repellent, of calcium, lithium or combined qualities, bearings are greased
at the factory with the following type of grease. It is recommended to use this grease or an ‘ '
equivalent.
BP-ENERGREASE - 9142
LUBRICATION PROCEDURE

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

Z, Bearing frame DG: Lubricate only grease conmection G2. Inboard bearing is permanent
lubricated for bearing life.

! 3. Bearing frames type D2 and E2 will be lubricated through grease conpection G1 and G2. ‘

Lubrication must be done during pump operation according 1o lubrication chart. After '
‘ lubricaung, remove plug (154 and 134) o allow oid grease to evacuate, After pump hag '
been running for at least 20 minutes, replace plug (154 and 134).

4. All other pumps menuoned 1n lubrication chart with sizes larger than E2, are equipped with
an addidonal grease nipple G. Supply grease to grease nipple G according to lubrication
chart, with pump standing idle (not operating). After grease admission to G and after 5 o
minutes operation, supply grease to nipples Gl and G2. After lubricating, remove plug
(154 and 134) to allow old grease to svacuate. After 20 minutes operation, replace piug
(154 and 134).

HIDO003/5/1 26 july 1993
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LUBRICATION OF LABYRINTH SEAL

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

1. Bearing Grease

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

2. Labyrinth Greasing

Bearing frames size F,H,I and L have a grease cup ("L" on service connection chart) for
greasing the pumpside bearing labyrinth. Occasionally give the grease cup a turn to ensure
the labyrinth is well sealed with grease (the grease is an additional barrier against entry of
splashed water into the pumpside bearing).

HID003/5/2 , 26 July 1993
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SERVICE MANUAL FOR INSTALLATION AND
OPERATION FOR K-LINE BEARING FRAME PUMPS.
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TABLE B
LUBRICATION INTERVAL FOR BEARING FRAMES
PUMP TYPE | BEARING | RPM | LUBRICATION INTERVAL | AMOUNT OF GREASE
FRAME IN OPERATING HOURS IN GRAMS
G OR G1* G2
D3K, D4K DOM 1500 . 4000 GREASED 14
1800 3400 FOR LIFE 14
E4K, E5K, E2M 1500 2800 25 15
ESK, F4F 1800 2300 25 15
F4K, F6K, F2M 1800 650 40 10
F10K, HSF
H2M 1200 3800 40 42
1500 2700 40 42
HSK, H8K N
1800 380 95 10
; 16K, 110K, 1M 1000 5000 43 43
‘ 116K, L12F
[4M 1200 770 95 15
LIM 650 1560
L12K, L20K
L4M 800 1200 73 73
900 1070 73 73

* G1 is only used when pump is mounted horizontally.

| HID003/5/3
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SERVICE MANUAL FOR INSTALLATION AND
- OPERATION FOR K-LINE BEARING FRAME PUMPS.
NON REGULABLE/MECHANICAL SEAL.

MAINTENANCE OF HYDRAULIC PARTS

| IMPELLER CLEARANCE ADJUSTMENT FOR WEAR

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

critical on high-pressure pumps (D3, E4, F4, HS, 16, L8), and least critical on low-pressure pumps.

Excessive clearance is not desirable especially in the smaller pump sizes, as a greater percentage of
total flow can thus recirculate causing a drop in performance. Conversely, less clearance than the
minimum listed can overload the motor and/or cause vibration due to too great a friction in between
the impeller and the suction cover. ‘

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

i Some pumps are easily adjusted by means of a movable liner (421); its position is regulated by
| three external regulator nuts (446) found on the suction casing (416) volute or casing (400). These
| pumps are designated "Regulable”, and include the letter R or C in the pump code on the
' nameplate.

Other pumps have a one-piece suction cover (402) (or in pumps D3K and D4K, a fixed liner (421));
these pumps are adjusted by changing the thickness of the shims (411) between the motor and the
volute casing (400).

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

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

Tighten fasteners (419) again, and with a feeler gauge, check the actual clearance between impeller .
and liner (reaching in through the handhole cover (405) or through the suction of the pump). If the
clearance is significantly different than "C” shown in column 2 of Figure 14, it is possible that the
wear is excessive or not uniform: Disassembly and inspection is recommended.

If this adjustment procedure does not restore original pump performance, disassemble hydraulic end
! per following section to examine for uneven or excessive wear on impeller or suction cover/liner,
and replace worn parts as necessary. '

i HID003/5/4 29 November 1993
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NON REGULABLE/MECHANICAL SEAL.

PUMP TYPE CLEARANCE TRAVEL OF THE APPROX. NO OF
C(MM) REGULATOR NUT | TURNS FOR REGULATOR
B (mm) NUT
D3K/D4K 0.35
ESK
1.12 23
ESK-LS/LL
 ESK-HD/SS 0.6 1.55 1
F6K 172
F6K 1.40 1
F 10K 0.5 1.93 1-1/3
HS5K 0.85 12
H3K 1.67 1-1/6
H12K 0.6 2.32 1-1/2
16K 1.02 2/3
110K 2.09 1-1/3
[16 K 0.75 2.90 2
L8K 1.28 516
L 12K 2.51 1-2/3
0.9
L 20K 3.48 2-1/3

1/2, and 3/4 turms.

NOTE: Clearance "C" should be checked along entire impeller edge, and again after rotating impeller 1/4,

-~ Q-Pulse Id'TMS999
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OPERATION FOR K-LINE BEARING FRAME PUMPS.
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DISASSEMBLY OF HYDRAULIC PARTS

DISASSEMBLY FOR INSPECTION

For the following steps the casing-suction cover assembly should be placed with the suction flange
flat on the ftloor or workbench, and the motor-impeller assembly removed or lowered into place
from above by a suitable hoist.

The rotating assembly including impeller and motor can be lifted from the pump casing after
removing nuts (419) around the motor flange. Areas to be examined for wear will be the impeller
surface (especially the edges) and the conical machined surface in the liner or suction cover.
Uniform wear on any of these surfaces can, up to a point, be compensated for by re-shimming or
adjusting according to Secton 3.1 of this manual. However, excessive or uneven wear will require
replacement of the worn parts.

REMOVAL OF IMPELLER

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

with a2 hammer, tap the wrench counterclockwise to loosen the boit.

WRENCH SIZES

Pumpsizezc D E F H I L
Wrench size: 8mm [0mm l4dmm [9mm 27mm 27mm

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

by a few taps with a rubber mallet.

tf NOTE: For pumps D3K, D4K-HS/S and E4T, the impeller is fitted directly onto the shaft taper (no
v impeller flange is used).

HID003/5/6 ‘ . 26 July 1993
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IMPELLER CLEARANCE ADJUSTMENT FOR NON-"REGULABLE" PUMPS

Adjustment is accomplished by moving the motor inward toward the volute casing. For the
following steps it has proven easiest that the casing-suction cover assembly be placed with the
suction tlange on the floor or work bench, and the motor-impeller assembly be removed or lowered
into place from above by a suitable hoist.

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

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

average.

Now add the distance "B" shown in column 3 of Figure 14 to the average gap measured,

this will be the approximate shim thickness required to obtain correct clearance "C” shown in
column 2 of Figure 14.

NOTE: If umpeller tp is binding on suction lip, see Section 3.3.6.

REMOVAL OF LINER OR SUCTION COVER

(a) FOR D3K, D4K & E4T
These pumps have a non-adjustable liner (421) held in a fixed positdon inside a one-piece
volute casing. After removal of the three allen-head setscrews (418), this liner can be
pressed out of the casing, See Figure 15,
41S ) [\/\’““"_\—"] o1
. =3
L2, ——1 - / : ! 423
3 401 : — ! L
£00—1— =4 : 415
Only for D6K-iT
418 — N—— 421
N
Figure 15 D3K, D4K, E4T
HIDOU3/5/7 26 July 1993
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SERVICE MANUAL FOR INSTALLATION AND II
OPERATION FOR K-LINE BEARING FRAME PUMPS. ;
NON REGULABLE/MECHANICAL SEAL. |

FOR ALL OTHER PUMPS WITHOUT "REGULABLE" FEATURE

These pumps have a one-piece suction cover (402) which is bolted to the volute casing
(400) by studs and nuts (417). Adjustment of clearance is by shims (411) between the
volute casing and the motor. Note that on certain models there may be a spacer ring (414)
between mating surfaces of the suction cover and the volute casing. When there is
excessive wear on the conical surface, the suction cover (402) should be replaced. See
Figure 16. i

419 ——C————(F‘P.C‘—’\“”‘_\ﬁ 11
75

L2 —M:*:LF@ 400 '
410 fj‘*—’ 401

405 — - 423
409 - L06
20 — > N "
.. 417 402
DETAIL Z
Only: E5K-H/S. . 615
ESK-LL/LS, .
ESK-M.
116K-SS.
L12K- HS.

Figure 16: E3K, E8K, F6K, F10K, HSK, H12K, 110K, I16K, L12K, L20K: Non-Regulable.

L Q-Pulse Id TMS299 _
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REMOVAL OF IMPELLER FLANGE
(For pumps where impeller flange is used)

Bend tabs on the locking washer (167). When loosening the impeller flange nut (166), it may be
necessary to hold the impeller flange from turning, by boiting up the special tool shown on Figure
20 to the tapped holes in the impeller flange.
table in Figure 20. After nut is removed, tap impeller flange (165) with a mallet, and the impeller
flange should drop off the shaft taper. If not, use a pulley-extractor tool as shown in
Figure 21, bolted to the impeller flange with boits of the size shown in the last column of Figure

Use bolt thread size as indicated in last column of

20.
I - —
r. w BT ¥ VA T A
@
MATERIAL: SHEZT STEEL A }
p
L
PUMP | R| r |oD| A |B| C L |-IMPELLER FLANGE | HOLE
SIZE ' NUT SIZE
SIZE WRENCH
SIZE !
D 3025 10 65 |151 70 500 M20 32 M3
E 40 133} 14 | 30 | 20| 80 500 M23 41 M12
F 55| 48| 14 | 110 | 20] 100 | 900 M35 46 M12
H 801 651 18 | 150 } 30| 130 | 900 M35* 46 M16

(1) MM across flats.

(2)  Except for "H" pump size with "H” motor size.

flats is used.

Figure 20

In this case a special nut 70mm across

HID003/5/9
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REMOVAL OF LOWER MECHANICAL SEAL

(@) EXPOSED-SPRING TYPE SEAL - "C" and "V"
(Figure 22) .

Remove snap ring (546). Make sure the Woodruff key
groove has no sharp edges so that the rubber parts of the
seal cannot be damaged as they are removed. Oil the shaft
for ease of disassembly. Now the seal rotating parts can be
pulled off the shaft by hand.

(b) RUBBER-BOOT TYPE SEAL - "M"
(Figure 23)

Remove remining ring "A" from the rubber boot of the seal
by gently

prying with two dull-edged screwdrivers on opposite sides,
between the rubber boot and the retmining ring (See Figure
24).

CAUTION:

USE ONLY DULL-EDGED SCREWDRIVERS SINCE SHARP
EDGES COULD CUT THE RUBBER BOOT. DO NOT TWIST
SCREWDRIVER, AS THIS CAN PUNCTURE RUBBER BOOT.
RATHER,. LAY SOME CONVENIENT OBJECT ONTO
BACKPLATE, TO ACT AS A FULCRUM FOR EACH
SCREWDRIVER, AND PRY RING DIRECTLY UP AWAY

. FROM RUBBER BOOT. (See Figure 24)

i

HID003/5/10 1 November 1993
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SERVICE MANUAL FOR INSTALLATION AND
OPERATION FOR K-LINE BEARING FRAME PUMPS.
NON REGULABLE/MECHANICAL SEAL.

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 sctewdriver 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
tree of the groove, the entire rotating part of the seal with boot can be pulled off the shaft. If
necessary, use two screwdrivers deep into the seal area to pry the seal face loose. See Figure 25.

/7 | N
A
Figure 25

) STAINLESS-STEEL-SHROUD TYPE SEAL - "X"
(Figure 26) v

Remove all three small setscrews from outer body of rotating part. Remove snapring
(546). Oil the shaft for ease of disassembly. Now the seal rotation part can be pulled off
the shatt by hand.

NOTE: Snapring 546 is not used with 2 inch "X"
seal.

546

i 7 ] Figure 26
! e ;ﬁ\\\‘.\‘-\\‘.\‘.‘»\;\“‘\\‘ugﬁ/
SO NN
Setscrew
HID003/5/11 26 July 1993
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d) FOR REMOVAL OF STATIONARY SEAT (All Types)
Refer to Figure 27. Remove static part of the mechanical seal as follows:

Unfasten nuts (534) and carefully remove seal chamber (507) from motor housing. Make
sure that the static part of the seal (515) does not hit the shaft so that it is not damaged as
the seal chamber is pulled off. '

Now the static part of the seal can be carefully pushed out of the chamber from the back
side.

3

Figure 27
UPPER MECHANICAL SEAL (516)

It is IMPORTANT to note that removal of this seal should not be attempted in the field. If leakage
of this seal has been detected from the stator housing test as described in Section 2.2.2, the entire
motor should be sent to the nearest authorised HIDROSTAL service centre for a complete
inspection. It is likely that in this case special attention must be given to the windings and bearings.

REASSEMBLY OF SEAL CHAMBER AND HYDRAULIC PARTS

Cleanliness is of utmost importance for this assembly work. All parts must be washed in solvent
prior to assembly. Pay particular attention that all machined mating surfaces are clean and are free
from burrs. All grooves and landings for "O"-rings and other static seals must be cleaned of all
sealants and inspected for nicks or scratches. All threads must be clean especially those in holes for
studs. All "O"-rings MUST be replaced with new ones and they should be lubricated with light oil
prior to assembly.

HID003/5/12 26 July 1993
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CAUTION:

FOR "O"-RINGS IN THE MOTOR (THAT IS, "O"-RINGS WITH 500 SERIES

NUMBERS), NEVER USE "O"-RINGS GLUED FROM "O"-RING STOCK. OUR

EXPERIENCE IS THAT THIS GLUE JOINT WILL INEVITABLY LEAK. GLUED

; "O"-RINGS MAY BE USED IN THE HYDRAULIC END (THAT IS "O"-RINGS WITH
400 SERIES NUMBERS) IF A SLIGHT LEAKAGE FROM THE PUMP IS NOT A

PROBLEM.

REPLACEMENT OF LOWER MECHANICAL SEAL

IMPORTANT NOTES

|l Sealing in every bearing frame is by double mechanical seals. (
2 Up to size 3.0 the motor side seal is always of type c, sizes 95 and 100 always of type x.

3 The B-type seal is only for M1IM and M2M bearing frames (motor and pumpside).

4 For block pump with single mechanical seal only type C is available.

(@) REPLACEMENT OF STATIONARY SEAT (All Types)

Place a new "O"-ring on the stator housing (527). Carefully assemble seal chamber (507)
to the stator housing and fasten with fastening set (534).

Lubricate with oil the rubber circumference of the static mechanical seal part and carefuily
press all the way into its seat in the seal chamber (507). The ring must fit tightly in place.
Protect the seal tace during this operation. Examine gap between shaft and inner diameter
of seal face, when face is correctly installed, gap will be uniform all the way around.

+

!
!

HID003/5/13 26 July 1993
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CAUTION:

THE SEAL FACE 1S VERY BRITTLE, AND CAN EASILY SNAP UNLESS -
PRESSURE IS UNIFORM DURING INSTALLATION. WE SUGGEST PUSHING IN
WITH SPECIAL TOOL (Figure 28).

MAKE SURE THE WOODRUFF KEY GROOVE ON THE SHAFT TAPER HAS NO
SHARP EDGES, SO THAT THE RUBBER PART OR THE MECHANICAL SEAL
CANNOT BE DAMAGED. FILE GROOVE EDGES IF NECESSARY. ‘

RATIRIALs PVC (0B STEEL) »IPE

=R

s R
5 |
1

y

T

p UJ [ ..
Y

LA L)

——[- [
' had DLENSTCMS [N MM
PUMP oR 0S5 oT oU oV ioW {oX BOLT
SIZE SIZE
D 40 + 1 +1 45 + 1 12 S0 65 5 M10
- 29 -
-0
E 50 &1 +1 535 + 1 14 60 75 5 M12
\
- 19 . -1
Q
F 65 + 1 +1 70 + 1 18 80 95 5 M16
- 51 .
0
!
H 92 + 1 +1 100 + 1 28 110 170 3 M27
; - 7 -
| -Q

! SPECIAL TOOL TO MOUNT "W" TYPE SEAL
! Figure 28

HID003/5/ 1 4 ' 26 July 1993
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SERVICE MANUAL FOR INSTALLATION AND
OPERATION FOR K-LINE BEARING FRAME PUMPS.
NON REGULABLE/MECHANICAL SEAL.

REPLACEMENT OF EXPOSED-SPRING TYPE SEAL - "C" AND "V"

Remove spring and spring retaining ring from mechanical seal. Seal surfaces must be
absolutely clean. (Make sure there is not even a speck of dust on the surfaces). Place a
few drops of light oil on the rotating (carbon) face of the mechanical seal, then lubricate
inner bore of rubber part of the seal with oil and put a small amount of oil onto shaft.
Install rotating face (with its rubber part) over shaft, and press gently down length of
exposed shaft until carbon face touches stationary face. It may help to use a small wood
"pusher”, or better, a plastic pipe mandrel only slightly larger than shaft diameter, to push
directly on the rubber part of the seal to slide it along the shaft. (Suitable dimensions for
such a mandrel are shown in Figure 28). Be sure rubber part sits uniformly on shaft, and
has NOT rolled out from under the metal part of the seal. Put on seal spring, and spring

retaining ring.

Install snap ring (546) and turn shaft by hand to check for free running.

—— Q-Pulse |d TMS999
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OPERATION FOR K-LINE BEARING FRAME PUMPS.
NON REGULABLE/MECHANICAL SEAL.

! (©) REPLACEMENT OF RUBBER-BELLOWS TYPE SEAL - "M"

Lubricate with oil the fotating 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 by hand over the shatt tip (see Figure 30), and compress the mechanical seal untl
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.

ﬂ l yaa VA
l -
A :
8 s
[
| f '
‘ .
v
Figure 29 Figure 30
PUMP SIZE CLEARANCE (mm)
‘ D - E 03 - 05
; F - H 04 - 0.6
| CAUTION:

OBTAIN THIS LARGER CLEARANCE.

SET FOUR TIMES ABOVE CLEARANCE WHEN PUMPING LIME WATER OR
MATERIALS THAT TEND TO DEPOSIT IN A LIKE MANNER. IT MAY BE
NECESSARY TO MACHINE OFF BACK SURFACE OF IMPELLER FLANGE TO

H1D003/5/16

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

ASSEMBLY OF IMPELLER

Place the impeller (401) onto impeller flange (165) of motor so that the pin (410) on back of
impeller will fit into the <corresponding hole on the flange.
(Note: Replacement impellers are always supplied with pin (410) already installed).

Before fiting a new impeller (or a new impeller bolt), the length of the impeller bolt should be

checked as follows:

l. Place impeller onto impeller flange (or onto shaft taper for pumps D3 or D4), and using a

thin rod measure distance from end of shaft to the step in the impeller bolt-hole. Remove
impeller.

[ 28]

Now measure impeller bolt length, from tip to underside of head, and subtract 1 1/4 times
the bolt diameter. If remaining distance is shorter than (1) above, a longer impeller bolt is
needed, to ensure adequate engagement of threads.

3, Now screw impeller bolt into 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
the impeller flange before the bolt "bottoms out” in the shaft threads). If the impeller bolt
must be shortened a significant amount, check it the threads on the bolt also must be re-cut
to permit the required assembled length. ‘

NOTE: Impellers for pumps D3K, D4K-HS/S and E4T mount directly to the motor shaft (no
impeller flange is used). Coat shaft taper with alight oil ONLY (do NOT use grease or
anti-seize compound here), then install impeller directly into shaft.

TIGHTNESS TEST FOR LOWER MECHANICAL SEAL (All Types)

Remove oil plug "Oil" (536). This test assumes that oil has been previously drained from the
motor. Connect dry compressed air source such as bicycle tyre pump to the opening. Use a
pressure reducing valve and relief valve set to 7 pst (1/2 bar).

CAUTION:

MAKE SURE THAT THE PRESSURE NEVER EXCEEDS 1 BAR. THIS COULD
DISPLACE THE SEAL. DO NOT IMMERSE END OF CABLE.

IMMERSE THE MOTOR INTO A TEST TANK FULL OF WATER AND WATCH FOR
CONTINUOUSLY ESCAPING BUBBLES. THIS WOULD INDICATE LEAKAGE PAST
THE SEAL OR ASSOCIATED "O"-RING. CORRECT FAILURE IF LEAKAGE HAS
BEEN FOUND. AFTER FINISHING TIGHTNESS TEST REMOVE PRESSURE
CONNECTION HOSE AND FILL WITH OIL ACCORDING TO SECTION 2.2.3.1 OR

2.2.3.2.

HIDO003/5/17 . 26 April 1994
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OPERATION FOR K-LINE BEARING FRAME PUMPS.
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ASSEMBLY OF IMPELLER FLANGE (Where Used)

Put in Woodruff key (112), coat the shaft taper with an ant-rust paste, put on the impeller flange
(163), the locking washer (167) and the nut (166).

The impeller flange nut must be tightened to 12 mkp (90 ft-lbs) by using torque wrench. Bend over
locking washer tab. Measure the clearance between the impeller tlange (165) and the housing (507)
with a feeler gauge. This clearance must be within the values given in the table below. If ever the
clearance has to be adjusted, this can be done by inserting or revising shims between oil chamber
casing (504) and seal chamber (507) close to fastening sets (534). See arrow, Figure 31.

Figure 31

Coat the impeller bolt with grease or anti-seize compound. Install and tighten to following torque:

For Hi-chrome steel bolt (used with cast iron impeller) -

Pumpsize: D E F H
Torque(ft-ib): 32 56 140 510
(n-m): 44 77 190 700

for 316 stainless steel bolt (used with stainless steel impeller) -

Pumpsize: D E F H
Torque (ft-1b): 32 56 56 280
(n-m): 44 77 77 380

NOTE: If torque wrench not available, correct tightness can be approximated by hitting long end of
standard L-shaped allen wrench with several sharp hammer blows.

HID003/5/18 26 July 1993
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REPLACEMENT OF LINER OR SUCTION COVER

(@) FOR D3K, D4K,E4T (See Figure 15)
Cafefully position liner (421) into one-piece casing (400); tap into place with lead hammer,
or use hydraulic press (No "O"-rings are used between liner and casing). Fasten liner in
place with three setscrews (418); use thread-sealant on these setscrews to avoid possible
leakage.

) FOR ALL OTHER PUMPS WITHOUT "REGULABLE" FEATURE:
(See Figure 16)
Place spacer ring (414) over spigot of suction cover (402), then grease and install "O"-ring
(406) into groove on suction cover.
Install suction cover into casing opening, on the side of the casing where the cast-in arrow
points counter-clockwise.

HID003/5/19 26 July 1993
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SINCE BOTH SIDES OF THE VOLUTE CASING ARE MACHINED A
IDENTICALLY IN SOME MODELS, IT IS POTENTIALLY POSSIBLE TO
ASSEMBLE THE PUMP WITH THE VOLUTE CASING BACKWARDS. PAY
PARTICULAR ATTENTION TO THE ARROW DIRECTION AS DESCRIBED
ABOVE.

FASTEN SUCTION COVER TO CASING WITH FASTENING SET (417).

CAUTION:

NOTE:

{f (411) is a spacer ring in lieu of shims place this ring over the spigot of the motor.
Grease "O"-ring (209) and place into groove on spigot of motor.

i .
| Now install motor-impeller assembly into volute casing. Install and tighten nuts (416).
(

FINAL ASSEMBLY

(Whenever a new impeller is fitted, without also replacing the liner or suction cover at

the same time, the following clearance check must be done:
assembly into volute casing assembly.

Install impeller-motor
If the tip of the impeller touches the suction ring

(408) or the lip in the liner (or suction cover) - or if there is less than Imm clearance
between the tip and the lip when the spiral edge of the impeller is firmly seated against
the conical taper inside the liner (or suction cover), then the impeller tip must be ground

off - parallel 1o the suction flange - untl | to 2mm clearance is obtained.

32).

[zpeller wp clearance: [ to 2 =

Figure 32

See Figure

Proceed to Secton 3.1 of these instructions for correct setting of regulator nuts - or for placement

of shims (411) - for tinal adjustment of impeller clearance.

HID003/5/20
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PART DESCRIPTION MATERIAL OF CONSTRUCTION
1,2+ 3 5

{10 SHAFT RUSTLESS STEEL STAINLESS STEEL A4
112 KEY STEEL STAINLESS STEEL A4
165 IMPELLER KEY NODULAR IRON STAINLESS STEEL A4
166 NUT RUSTLESS STEEL STAINLESS STEEL A4
167 WASHER RUSTLESS STEEL STAINLESS STEEL A4
209 O-RING NITRILE
507 BACK COVER GREY CAST JRON STAINLESS STEEL A4
515 MECH. SEAL C,V,M, X, B **
516 MECH. SEAL C, X o
545 SNAP RING SPRING STEEL
546 * SNAP RING SPRING STEEL
552 PLUG STEEL )

Q-Pulse |d TMS999

Only for Mech.

Seal: C, VvV X

See type code description of this section
(REFER NEXT PAGE)

HID003/5/21
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SN
RN

|c |
o o % .
A I e R H ! P I
]
i I
-
M -Seal
/7
546 % 546 %
7
N\
i1
C-Sedal X -5eal
V -Seal } N ;
* snapring 546 1is not used
with 2 inch size seal
( SIZE : DIMENSIONS
A B C D E F Gmin H I J K L
11/8" | 28,58 | 38,1 | 9,5 | 44,45 {333 50 75 27 11,71 1,6 | 26,6 | 0,5
1 A" 38,1 | 39,69 | 9,5 54 42,81 60 80 28,59 | 11,1 | 1,85 ) 36,1 | 5
l 2" 50,8 | 50,8 | 11,1 | 69,85 {555 | 74,5 | 104 38,1 | 12,7 { 2,15] 478 | 5
| 4
§ 3" 76,2 | 68,26 | 14,3 | 98,43 | 81 103 130 | 52,45 | 158 | 265| 73,2 | 5
95 95 79.4 | 15,9 | 123,85 | 106 | 128 160 62 17,4 | 3,15 | 91,5 | -
! 100 100 79,4 | 15,9 | 123,85 | 106 | 128 160 62 17,4 | 3,15 97 -

i The important measurements A,B,C, D: All seal types the same.

H1D003/5/23 . ‘ 26 Apnl 1994
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Computer code for mechanical seal

Type (material and construction)

Size (shaft diameter)

8DM-CO.6
3DM-B4.0

8dm-V1.1

8dm-M2.0
8dm-X100

CODE DESCRIPTION

Size 0,6 0.8
Code

1.1 1.3 1.5

2.0 3.0 4.0 95 100

Size 5/8" | 7/8"

1 1/8" 13/8" 112"

2" 3" 4" 95mm 100mm

Stationary Part Rotating Part Seal Outside (casing)
C Ceramic Carbon Spring
Silicon-carbide Tungsten-carbide Buna-N Casing
completely enclosing
spring
X Silicon-carbide Tungsten-carbide Stainless steel casing, completely
i enclosing springs
AVAILABILITY
\
SIZE-CODE | 0,6 08 | 1,1 1,3 1,5 2,0 3,0 4,0 95 100
‘ C | «x X X X X X X
T
Y M | x X X X
P
é E X X X X
i
| NOTES:

Refer: HIDO003/5/28 for seal and bearing data

- Every bearing frame and motor is of double mechanical seal construction.

Up to size 3.0 the motor side seal is always of type c, sizes 95 and 100 always of type x.
- The B-type seal is only for MIM and M2M bearing frames (motor and pumpside).

For block pump with single mechanical seal only type C is available.

Sizes 0,8 and 1,3 are only used for motor side seals. -

L_. Q-Pulse Id TMS999
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OPERATION FOR K-LINE BEARING FRAME PUMPS.
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GENERAL

For cooling our immersible motors as well as for lubrication of our mechanical seals we use the
same low viscosity oil. The features are as follows:

TYPICAL ANALYSIS:

Specific gravity at 20°C 0,812 g/ml
Viscosity at 20°C 6,75 mm3/s (cst)
Viscosity at 40°C 3,52 mm?s (cst)
Solidification point -38,0 °C

Flash point _ 132,0 °C
Burning point 142,0 °C
Evaporation energy 251,0 K/kg
Solubility in water none

It is important, that the viscosity does not exceed 3,52 mm?/s at 40°C (ISO VG 3).

For installatons 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, but it must well be considered

that the following features are required:

l. The viscosity may not be higher than indicated by ISO VG 3. When using higher
viscosites, it cannot be guaranteed that motor cooling will be sufficient.

Emulsification with water it is not acceptable, as water penetration could not be detected.

2

4. Following temperatures must be considered:
- Solidification point and lowest possible surrounding temperature.

- Boiling point and highest possible temperature of pumped liquid.

5. In case of motors, equipped with electrical moisture probes, it is important that the liquid
has good electric insuladon quality.

HIDO003/5/24 26 July 1993
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GENERAL

The correct greasing of rolling bearings is very important and must be specially considered when
operating in high temperatures (> 70°), for example in sub and immersible electric motors.

HIDROSTAL motors are greased for life and.do not request further greasing.

The bearing frames have to be regreased corresponding to the service and maintenance manuals.

The first greasing of the rolling bearings, for example of the RS or Z-type deep groove ball
bearings is done by the bearing manufacturer. Other constructional types, as taper roller bearings

have to be greased individually.

< As standard bearing greases cannot provide maximum bearing life under extreme operating
conditions, special greasing is necessary.

HIDO003/5/25 ’ 26 August 1993
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With the exception of the 2RS and 2Z-types (small pumps) all bearings are cleaned and greased
separately.

When bearings have to be cleaned and greased before assembly, following faults have to be
avoided:

Wrong treatment when removing anticorrosive agent.
Wrong cleaning liquid.

Wrong quality of lubrication grease.

Wrong amount of lubrication grease (filling ratio).

TYPE AND CHARACTERISTICS OF GREASE

) The grease should have high load capacity and should be suitable for high temperature applications
4 (min 150°C). For HIDROSTAL pumps the following grease is recommended:

STABURAGS NBU 8 EP by Kluber-Lubrication.
This grease is of a mineral oil base containing a barium compiex as thickener.

Typical characteristics:

Colour beige

Dynamic viscosity (approx) © 6000 mPas
Operating temp. range -30...150 °C
Max. temp (short time) 170 °C
Consistency class (NLGI) 2

Penetraton DIN 1SO 2137 280

Dropping point DIN 1SO 2176 >220 °C
Corrosion protection DIN 51802 0

RPM-parameter (n x d,,) 5x 10°

For HIDROSTAL motors this grease is used as standard. On bearing frame pumps another grease
can be used because of lower operating temperatures.

CLEANING

| For removal of grease or anucorrosive agent (in case of repair removal of any dirt) a chlorinated
hydrocarbon should be used, for example 1.1.1. Trichlorethylene. For very dirty bearings
ultrasonic treatment is recommended.

The bearing should be dried out in an aerated place and greased as soon as possible as the clean
cietallic surfaces are now exposed to corrosion. Important: Never use compressed air for drying
out.

HID003/5/26 26 July 1993
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MIXTURE OF DIFFERENT GREASE TYPES

Although no chemical reaction is t0 be expected, mixtures of different grease types have to be
avoided, as performance of resulting mixture can be heavily reduced.

FILLING RATIO

A general formula for the determination of correct filling ratio cannot be given because of the
variable tree space (cavity between rollers) of each constructional type. The free space can be used
as a reference value for the filling ratio (cm’).

For very low speed (up to approx. 500 rpm) free space can and should be filled completely. Up to
medium speed (up to approx. 1000 rpm) complete filling is possible, provided that grease can

disengage to other spaces around the bearings, or through labyrinth seals. High speed bearings
should be ftilled to one third of their free space.

For detailed informaton about filling ratio see data sheets from bearing manufacturers.

BEARING TEMPERATURE DEPENDING ON CORRECT GREASING

Too high bearing temperature is mainly the result of wrong grease selection or to high filling ratio.

Filling ratio:

If grease cannot disengage, the bearing temperature will increase to
not acceptabie levels.

Grease selection:

If grease has to high dynamic viscosity, bearing temperature will
increase too.

The two can also act together. In this case the temperature will
increase faster.

Normal rate of temperature change:
It is normal for the temperature to reduce and stabilise at a lower

temperature after the running in period. A running in period can last
up to 10 operating hours. C

HID003/5/27 26 July 1993
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TYPE SIZE OF MECH. SEAL WEIGHT OIL BEARINGS
CONTENT
P.S. M.5.
P.S. M.S. PUMP END | THRUST MOTOR
END
POS. 515 POS. 516 KG POS. 118 ros. 121 POS. 119
STUFFING BOX
DOS 3 3210 . 6210-2RS
D25 37 NJ2210E 2x7210BG NI210
E2S 58 NI214 2x7210BG NI210
F25 102 NJ220 2x7314BG NJ221 4E
H2S 170 NJ2220E 2x7314BG NJ2214E
H4S 205 NIZ220E 2x7320BG NJ2220E
i1s 300 NU224 7320B NJ220
145 325 NU 2x7320BG NJ2220E
[7s 335 NU2228E 208 NJ2320
L1s 361 NU224 73208 N1220
L4S 356 NU222BE | 2x7320BG 0E
L7§ 396 NU2228E 294208 NJ2320
MECHANICAL SEAL
DOM I 1/8 bz 41 4 3210 - 6210-7RS
D2M Vel Line 46 4 NJ2210E 2x7210BG NJ210
ElM 12 L 1er 35 4 NJ210 2x7210BG NJ210
F2M 2 2 115 7.5 NI2214E 2x7314BG NI221E
HIM 3 3 180 14 NI2220E 2x7314BG NJ2220E
H4M 3 3 215 14 NJ2220E 2x7320BG | NJ222CE
1M 100mm 100mm 310 22 NU224 7320B NJ220
14M 100mm 100mm 335 22 NU2218E | 2x7320BG NJ2220E
LIM 100mn 100mm 371 34 NU224 73208 NJ220
LamM 100mm 100MM 396 34 NU2228E 2x7320BG NJ2220E
MIM 4 4 230 - NU224 7320 NI220
MM 4 4" 280 - NU2224E | 2x7320BG N12220E
3
NOTE: Indicated weights are fully assembled bearing frames including backcover and stuffing

box or mechanical seal. [n the case of pumps with double mechanical seal, the weight
includes the oil in the seal chamber.

Comments on bearings:

E - specially strong bearings
B - one side grinded

BG - both sides grinded

2RS - seals on both sides

Refer: HID003/5/22 tor Mechanical Seal Code Description

HIDOO3/5/28 26 April 1994
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DIMENSIONS OF SEAL ELEMENTS

MECHANICAL SEAL, BEARING FRAME

TYPE O-RING | O-RING | O-RING | O-RING | O-RING } O-RING | O-RING | O-RING | O-RING | Q-RING | O-RING V-RING SEAL

Pos.145 Pos.146 Pos. 147 Pos.148 Pos.164 Pos.177 Pos.191 Pos.209 Pos.210 Pos.216 Pos.527 Pos.129 Pos.128 Pos.152

MECIIANICAL SEAL BEARING FRAME

DOMI10 - 3.5x90 3.5x90 - 2.5x41 - - 5.0x215 5.0x240
D2M10 - 3.5x%0 3.5x%0 - 2.5x41 - - $.0x215 5.0x240
E2M1i0 - 3.5x90 3.5x90 - 2.5x41 - - 5.0x270 5.0x240
F2M10 - 5.0x125 3.5x170 - - - - 5.0x350 5.0x240
H2M10 - 5.0x180 31.5x170 - - - - 7.0x431 5.0x350
H4M10 - 5.0x180 3.5x230 - 3.5x88 - - 7.0x431 $.0x350
IIMI0 - 5.0x195 3.5x230 3.5%x170 3.5x88 - - 7.0x557 5.0x540
[4M 10 - 5.0x240 3.5x230 3.5x170 3.5x88 - - 7.0x557 5.0x540
LIMLO - 5.0x195 3.5x230 3.5x170 3.5x88 - - 7.0x687 5.0x540
L4MILO - 5.0x240 3.5x230 3.5x170 3.5x88 - - 7.0x687 5.0x540
MIMIO | 3.5x100 3.5x210 3.5%230 5.0x180 3.5x88 5.0xt70 3.5x180 - -
M2MILO | 3.5x100 3.5x210 3.5x230 5.0x180 3.5x88 5.0xi70 3.5x180

HIDO03/5/2% 9 Seplember 1993
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DIMENSIONS OF SEAL ELEMENTS

STUFFING BOX, BEARING FRAME

|

| O-RING | O-RING | O-RING O-RING | O-RING | O-RING | O-RING | O-RING | O-RING | O-RING | O-RING V-RING SEAL

|

i Pos. 145 Pos. 146 Pos.147 Fos. 148 Pos.164 Pos. 177 Pos.191 Pos.209 Pos.210 Pos.216 Pus. 527 Pos.129 Pos. 128 Pos.215
STUFFING BOX/BEARING FRAME

! DoSs1I0 - - 3.5x90 . 2.5x41 5.0x215 3.5x70 3.5x25 508 - -

' D510 ; ; 3.5x50 i 2.5x41 5.0x215 | 2.5x100 | 3.5x35 505 . .

| E2510 . 3.5x125 3.5x90 . 2.5xd1 5.0:270 2.5x100 3.5x35 - - -

i F2510 - $.0x180 3.5x170 - - 5.0x350 5.0x125 3.5x60 1008 . -

i . H2510 . 5.0x180 3.5x170 . - 7.0x431 5.0x170 3.5x78 LO0S . -
H4510 - 5.0x180 3.5x230 . 3.5x88 7.0x431 5.0x170 3.5x78 1005 - -

1 11510 3.5xL10 5.0x270 3.5x230 35x170 | 3.5x38 7.0x557 5.0x170 3.5%50 1204 - -

[ 14510 3.5x130 5.0x270 3.5x230 15170 | 3.5x38 7.0x557 5.0x170 3.5x90 1404 - -

’ 17510 3.5x130 5.0x270 3.5x230 1.5x170 | 3.5x88 7.0x557 5.0x170 3.5x90 - 105/130x12 150/180x15

; L1SI0 | 3.5x110 5.0x270 3.5%230 1.5x170 | 3.5x88 7.0x687 5.0x170 3.5290 1204 - -

. L4SI0 | 3.5x130 5.0x270 1.5x230 3.5x170 | 3.5x88 7.0x687 5.0x170 3.5x90 1404 - -
L7510 | 3.5x130 5.0x270 3.5x230 3.55170 | 3.5x88 7.0x687 5.0x170 3.5x90 - 105/130x12 150/180x15

§

HID003/5/29A - 29 November 1993
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GENERAL

HIDROSTAL pumps with mechanical seal will be supplied with two mechanical seals in tandem
arrangement. This construction is suitable for dry running. Pumped liquids, which have no
lubrication effect as well as liquids with entrained gases can be handled without harming the running
surfaces of the seal.

For lubrication HIDROSTAL uses a low viscosity oil. For special applications another liquid can
be used.

The oil is kept in"a special oil chamber, located between backcover and pumpside bearings. For
better oil condition survey or better cooling, a low pressure circulation system can be installed.

Pumps, which are equipped with the block type bearing frames CEM and DEM, only have one
mechanical seal (inside arrangement). As the seal is lubricated these pumps are not suitable for dry
running.

THE DIFFERENT SEAL TYPES
Type C

| Mechanical seal only suitable for non abrasive liquids. The rotating ring is of carbon and the
statonary ring of porcelain. This seal is used as standard between oil housing and bearing up to
size 3" (pos. 516), and when pumping clean non abrasive liquids and sewage, it can be used on the
product side (Pos. 515). '

Type M

Mechanical seal for medium side (pos. 515) for abrasive applications. The rotating face is tungsten
carbide and the stationary ring silicone carbide. Due to this material combination seizing of the
faces is not expected. The spring in the rotating part is protected by a rubber bellow against the

pumped medium.

The M type seal is balanced. The surface speed is limited by the rubber bellow construction to 7 ;

m/s.

DIMENSIONS

Up to seal size 3", all important dimensions for assembling correspond to the type 21 of JOHN
‘ CRANE.
J .
| }
{

HID003/5/30 May 1993
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TECHNICAL INFORMATION

WORKING TEMPERATURE

The maximum working temperature tor HIDROSTAL seals is 20°C below boiling point of pumped
liquid, but may not exceed 130°C, as the elastomer parts (NITRILE) do not allow higher
temperatures. To special request a more temperature resistant material can be used for the

elastomer parts.

POWER LOSS

Due to friction, mechanical seals always cause a power loss.

ON MOTORS

On the HIDROSTAL sub and immersible motors the power loss has already been considered in the
efficiency of the motor.

ON BEARING FRAMES

If efficiency has to be guaranteed on bearing frames, the power loss has to be determined and added
to the power consumption of the pump (reduction of efficiency).

NOTE: For the following data consult sheet No. 78-TU 3806 of this section.
- Permissible surface speed

- Permissible outside pressures
- Power losses (friction losses)

GENERAL

In general, all HIDROSTAL pumps are equipped with a tlushing connection for the mechanical
seals.

The use of flushing water is recommended for the following applications: ;

- Liquids with high concentration of solids with tendency of drying out or sedimentation as well as |
crystallisaton. :

- Liquids with high concentration of sfudge or sand. - 7

- Paperstock.

No tlushing is necessary for pumping normal sewage.

HID003/5/31 ) May 1993
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SERVYICE MANUAL FOR INSTALLATION AND
OPERATION FOR FRAME PUMPS
NON REGULABLE MECHANICAL SEAL

GENERAL

HIDROSTAL pumps with mechanical seal will be supplied with two mechanical seals in tandem
' arrangement. This construction is suitable for dry running. Pumped liquids, which have no
lubrication effect as well as liquids with entrained gases can be handled without harming the running

surfaces of the seal.

For lubrication HIDROSTAL uses a low viscosity oil. For special applications another liquid can
be used.

The oil is kept in a special oil chamber, located between backcover and pumpside bearings. For
better oil condition survey or better cooling, a low pressure circulation system can be installed.

Pumps, which are equipped with the block type bearing frames CEM and DEM, only have one
mechanical seal (inside arrangement). As the seal is lubricated these pumps are not suitable for dry
running.

THE DIFFERENT SEAL TYPES

Type C

i Mechanical seal only suitable for non abrasive liquids. The rotating ring is of carbon and the
stationary ring -of porcelain. This seal is used as standard between oil housing and bearing up to
size 3" (pos. 516), and when pumping clean non abrasive liquids and sewage, it can be used on the

product side (Pos. 515).

Type M

Mechanical seal for medium side (pos. 515) for abrasive applications. The rotating face is tungsten

carbide and the stationary ring silicone carbide. Due to this material combinaton seizing of the
i faces is not expected. The spring in the rotating part is protected by a rubber bellow against the
: pumped medium.

The M type seal is balanced. The surface speed-is limited by the rubber bellow construction to 7

m/s.
DIMENSIONS
4 Up to seal size 3", all important dimensions for assembling correspond to the type 21 of JOHN
| CRANE.
| |
|
! !
|
| |
i
|
|
HID003/5/30 May 1993 '
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SERVICE MANUAL FOR INSTALLATION AND
OPERATION FOR FRAME PUMPS
NON REGULABLE MECHANICAL SEAL

NOTE: The tlushing conpection can also be used as air bleeder in vertical installations.

FLUSHING CONNECTIONS

The flushing connections are situated outside the backcover (Pos. 507), indicated by an "F" on the

drawings below.
|
s 3

e et

o

L

E
j

Hﬁ[ .

BEARING FRAME MOTOR

Through the connection, the flushing media reaches the area between impeller flange (Pos. 165) and
pumpside mechanical seal (Pos. 515). The solids will be flushed away.

FLUSHING SYSTEMS

Usually a ame delay and a two way magnetic valve are used' to control flushing procedure e.g. once
a day for 60 seconds. Flushing pressure is usually 0.5 to | bar higher than delivery pressure of

pump.

For a small to medium sized pump a flow of 4,5 to 6 1/min is usually sufficient.

HID003/5/32 May 1993
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SERVICE MANUAL FOR INSTALLATION AND

OPERATION FOR FRAME PUMPS
NON REGULABLE MECHANICAL SEAL

LIST OF PARTS BEARING FRAMES

!
i ¥
: POS DESCRIPTION CODE MATERIAL *
1) S
I GENERAL
100 Bearing housing IGL A A
101 Bearing support ITL A A
i 102 Bearing cap P.S. 1DL A A
‘ 103 Bearing cap M.S. 1DL A A
104 Spacer ring P.S. IRD K K
105 Spacer ring M.S. IRD/1SF K K
106 Bearing spacer IRD K K
107 Spacer ring K K
; 108 Fastening sct 116-101 M M
109 Spacer ring for 119 disassembly ISA/SSA K K
110 Shaft WO H/L** F+L
112 Woodruff key 2FK L F
114 Coupling key 8FK L L
115 Qil scal sleeve for 128 (bearing frame size 7) DB 1 {
116 Intermediate supporting frame T2 A A
‘ 17 Decep groove ball bearing M.S. SLW - R
! 118 Roller bearing P.S. SLW . -
119 Roiler bearing M.S. SLW - N
120 Deep groove ball bearing (old exccution P.S.) SLwW - -
121 Angular contact ball bearing SLw - -
122 Spherical roller bearing (old exccution P.S.) LW - -
123 Axial-spherical roller bearing . LW - .
124 Spherical roller bearing (old cxccution M.S.) SLW - -
125 Double row angular contact ball bearing LW . .
126 Lock nut for shaft L L.
127 Lock washer for 126 0] (0]
128 Oi} Scal M.S. for bearing frame size 7 Q Q
. 129 V-ring P.S. Q Q
i 130 Labyrinth M.S. IRL/3RL K/A K/a
131 Grease nipple N N
132 Grease cup R 1/47 N N
™ 133 Plug M10 M M
134 Lubricant drain plug for 10} oc 116 N N
i35 Fastening sct 100-101 and {16 M M
140 Thrower disc P.S. K K
141 Fastening sct 102-101 M M
144 Labyrinth P.S. IRL K/A F
|
|
l
i
|
!
HID003/6/1 26 July 1993
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SERVICE MANUAL FOR INSTALLATION AND

OPERATION FOR FRAME PUMPS
NON REGULABLE MECHANICAL SEAL

——Q-Pulse |d TMS?9%

POS DESCRIPTION CODE MATERIAL *
12 5
GENERAL

145 O-nng for 144 Q Q
146 O-nng for 102 Q Q
147 O-ring for 100 Q Q
148 O-ring for 100-116 or 102-300 Q Q
149 Snap ring for 144 o} O
150 Snap ring for 102 o} O
151 Spacer ning for bearing 118 IRD K K
152 Oil scal P.S. for bearing frame size 7 Q Q
153 Snap ring for 152, bearing frame size 7 o} 0
154 Lubricant drain plug for 100 N N
157 Spacer ring | IRD K K
158 Distance ring for 152 (for immersible inst.) K K
159 Dniving pin, bearing size 7 O o}
160 Snap ring for 118 o} O
161 Spring 0 o}
162 Snap ang M.S. o} 0
163 Plug N N
164 O-rdng for 130 Q Q
165 [mpeiler {lange 2SF B C
166 lmpeller nut 2FM K F
167 Impeller locking washer for 165 2FF K F
168 Fastening sct 102-116 M M
169 Spacer ang for L2+14 IRV K K
170 Bearing cap for 102 (L20DA) IDD A A
171 Fastening set for 102-170, 102-172 M M
172 Sleeve bearing frame M28DA 1GG A A
173 Housing for mechanical scal scat P.S. (M28DA) IDD A A
174 Oil impeller for oil cire. for bearing frame 2A A A
175 Cap for mech. scal 516 M.S. (M28DA old exccution) A A
176 Fastcning sct 173400 M M
177 O-dng for 172 Q Q
178 Sleeve bearing for (M28DA) - -
179 Nozzle for bearing lubnication frame size 7S hhad e
191 | O-ring for 173 : . Q
192 Masher for 165 Q F
209 O-ring for 507 M Q
507 Backcover for mechanical scal 5GD/1TD Q C
515 Mcchanical scal P.S. $DM/8d A e
516 Mcchanical scal M.S. m e .+
527 O-ring for 200 M.S. 3DM - Q
534 Fastcning set {01-507 Q F
536 Plug with gaskct M F
545 Snap rng for 516 F+ O
552 Plug for flushing connection 581 . P F
562 Snap ring for mechanical seal 515 o) F

N

O

HID003/6/2 26 July 1993

. -Active10/12/2014 _

Page 235 of 264



P
SP262FrecteStreet LYTTOTT oS LYTTOTT

raosiTat-SobdivisionStoge2-vacuun Sewerage SystemrAcceptance Procedure OM-Manual-~- -

INCLUDIKG ACCESSQORIES
INKL. ZUBEHCER

QUTLINE DRAWINGS BLOCK PUMS

AUSSENMASSZEICHNUNGEN

BLOCK~-PUMPEN

Dat: 22.01.87 No: 87-TU 3590 File:
DO-MOUNTING FO-MCUNTING
AT
TYPE: DIK [\] ||;-1}l|"ll
D4x  Jis ~l!'!1“|} o
HLUN Il‘lh:l 1
! o -
_..-ml_. :.:’
<< o
L60
)
1
- 1 | TYPE: E3K i
= B
EBK (7|
1
ROTATION
EVERY 45°
1
i e —‘nwcx HOTOR GENERAL 0 O BO ;
. stz [Aajb|c|o{e|lul et jalefR]ls|e{u|z]e|e|a]|o|z]| 11| tsls2io]> '
! cp. CEMID* ‘
\ CIK CIMIK a¢ j100] ao| 128|214 sa| 116|180 275) 200 1aa |12 (37,5125 - | -] =] ~j~| - | - ||~ ~|~-]|-]| - :
100 !
DEMID T3 177
DX 100 1100| sol165(215 565 225] 350 300 15135 1200 ]640] 400 40]25 |16
CeMio | 112 : 9
132 253 100{ 240 {210{ 1205300 |400(120| 16 {
100 |
DRI |7 188 i
' D4K 70| 100(1001180| 248 | 78[712261150(300 148115 135|200 640| 400{ 4025 |16
' 117
: coio L 75
| 12 218
| L/ 132 o 252
{ ESK 3 1s|ER0 [Ty |'50]128 330| 87[,;5]220(450 (460 120(16 [35 (400 |640[400{25 (25 |15
| WAS 2 244 755 1501330 65 |160 |40 [400 {160( 20 :
| 2 PEY
| ——d . '
| Ll/Ls 331150 23 v .
| 1 EHI0 e 200}—400 mol-——m 375[450 (460 {13316 (35  (4001750( 450|25[35 (16 ,
i
i HIVSS 371200 278 65 S D I S R ey ey :
t
Rotes: Dlmenadon G = H + motar lexth (ref LG moL taloqual :
o ) _m reter roter ) *obsolete model '
Tolerances: [imenaion C ESK/ESK F 4 mm

Koru toukt Lonsandke rundgen vorbehaloen. ) - )
Hidroatal resefve the Tight to ke changed without giving prior natel.
Hidroncal se resecve tous droits de changement de Corulruction.

L_ Q-Pulse_Id TMS999

___Active 10/12/2014

i’
b
i
E
1
o

Page 236 pf 264



SP262 Trade Street Lytton SPS Lytton Industrial Subdivision Stage 2 Vacuum Sewerage System Acceptance Procedure OM Manual

SECTIONAL DRAWINGS BLOCK-PUMPS
SCHNITTZEICHNUNGEN BLOCK-PUMPEN
: DDM/EDM
?*',. ) )
Dat: 21.01.87 No: 78-TU 1953 b File:
a z
;
|
i
|
)
l
i [}
o~
3 3
' =
[Yg]
B Pe— \ i{;
Yt
f & / 5
| o s
| QR
| I —_— ~
3 4 | s
3
1 B o
. 0 o
) 753
W W §
. ur
{7n]
to}
B .




SP262 Trade Street Lytton SPS Lytton Industrial Subdivision Stage 2 Vocuu*r'n Seweroge System A-ccepfonce Procedure OM Manual

Q-Pulse Id TMS999 Active 10/12/2014 Page 238 of 264



SP262 Trade Street Lytton SPS L&/Hon Industrial Subdivisionﬂstoge 2 Vacuum Sewerage System Acceptance Procedure OM Manual

SECTIONAL DRAWINGS K-HYDRAULIC
DO3K/D04K/DODK
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! PART|DEZSCRIPTION 1 2 3 5
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3 | ) 401 IMPELLER NOD_ULAR IRON(1) FLAME HARDENED STAINLESS STEEL A4
i ‘ 410 DRIVING PIN (1) STAINLESS STEEL A4
41 SHIMS CARBON STFFI,
415 IMPELLER BOLT STAINLESS STEEL A4 .
; 418 GRUB SCREW STEEL STAINLESS STEEL A4
i 419 FASTENING SET RUSTLESS. STEEL STAINLESS STEEL A4
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i 423 DRAIN PLUG STEEL STAINLESS STEEL A4
424 PLUG STEEL STAINLESS STEEL A4
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k!

PVC CAP FITTED WITH 9mim 1,D. HOSE CONNECTOR

/,/"*_ PVC FEMALE ADAPTOR SUP X MPT

TEFLON TAPE

AIRVAC VALVE DREATHER HEMO.VED FOR TESTING

TEFLON TAPE

=

AIRVAC

Suile 114,
283 Penshursl Slreel,
Wﬂlouuhby, N S.W, 20060
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Maintenance
Due.

Maintenance

Complcted. SPARE PARTS USED.

Intials.

- FAILURES AND- COMPLAINTS . LOG..

Date PROBLEM. REASON. REMEDY. Initials.

VALVE CARD INDEX

Suite 11,

283 Penshurst Street, Telephone: (02) 417 8133 '
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