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SECTION 1

EAGLEVIEW INDUSTRIAL PARK VACUUM SEWERAGE SCHEME

1.1 Description
1.2 Reticulation
1.3 Pumping Station
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TRANSPORT SYSTEM
DESCRIPTION

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 9224-1 and 9442-2 shows the reticulation system. Drawing list is
shown on Figure 9224-1.

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 pumping station which is shown in
Figure 9442-03. Sewage enters the collection tank from the vacuum
main. The level rises and the duty sewage pump is switched on by a
signal from the level probe. The sewage is pumped via the @110 HDPE
rising main to a new discharge manhole adjacent to the existing manhole.
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. Automatic start up is provided in the event
of power failure.

Section 1
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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 unti! the waste leve! drops below the high level switch setting.
Manual Mode

Start/stop push buttons are provided to control each pump. The duty
vacuum pump will shut down and an interlock will prevent restarting with
high/high level switch activated. Alarms, telemetry and auto dialler are
detailed in the control panel description - Section 2.

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

Seclion 1
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SECTION 2

EAGLEVIEW INDUSTRIAL PARK VACUUM SEWERAGE SCHEME

CONTROL PANEL

2.1 Control Panel

2.2 Field Instruments / Local Electrical Isolation
23 System Operation

2.4 Electrical Description
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CONTROL PANEL

The Control Panel is a wall mounted, front opening cabinet housing the

following items.
e PLC

e Multitrode Level Controller

(Note PLC and Multitrode are mounted inside the panel)

¢ Fascia Indicator Lights for the following:-

Vacuum Pump 1

Vacuum Pump 2

Sewage Pump 1

Sewage Pump 2

High Liquid Level Alarm

pump available light
running light
pump available light
running light
pump available light
running light
pump available light
running light

Low vacuum level alarm (i.e. vacuum is greater than operational range

50 kPa)

s Fascia mounted push buttons are provided on the panel for the

following:-
System Start (manual mode)
Lamp test Button

Each Vacuum Pump

Each Sewage Pump

e Selector Switches

Auto/off/manual

start
stop
start

stop

Vacuum pump selector switch No. 1/Off/No. 2

Sewage pump selector switch No. 1/0ff/No.2

s Emergency Stop Button

e Amp meter on each pump motor

Section 2
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e Hour run meters on each pump motor

FIELD INSTRUMENTS/LOCAL ELECTRICAL ISOLATION

e Vacuum Switches ‘
1.  Vacuum Inadequate. Alarm contact switch set -40 kPa.
2. Vacuum Pump Controls (on/off)

3. Vacuum Excessive. Alarm contact switch (and panel light) set for
vacuum exceeding —-80 kPa.

¢ Vacuum Gauges wall mounted
Tank vacuum

Mains vacuum

¢ Tank Level Indication

Multitrode 10 point conductivity type probe. Level indication lights are
on the pump controller inside the door.

Sight Glass

¢ Local Isolation Switches
Sewage pumps

Vacuum pumps

SYSTEM OPERATION

The panel is designed for manual or fully automatic operation.

AUTOMATIC MODE OPERATION

Select auto on the selectors switch. In this mode the vacuum pumps will
automatically start/stop on initiation from the vacuum switches. Similarly the
sewage pumps will start/stop automatically on the level switch (Multitrode).
The switching range of all vacuum switches and the liquid level control is
variable and have been set at commissioning. They should not require
adjustment. If adjustment is thought to be required please contact AIRVAC-
RSM Pty Limited prior to undertaking any adjustment.

Normally the amber lamps should light up showing all pumps are available.

In this situation the selected duty pump will run until the switch shuts it down
and then the other pump becomes the next duty pump. If a pump is
unavailable the other will always be selected as the duty unit.

Section 2
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; Note that the Multitrode HIGH/HIGH level switch will activate voltage free
alarm contacts for telemetry or phone alarm and simultaneously cut out the
duty vacuum pump. Duty vacuum pump will not restart until the overriding
level switch condition has been corrected. This would be a most unusual
occurrence (HIGH/HIGH LEVEL} and it would normally be corrected by the
sewage pump lowering the liquid level.

In the event a power failure the pump will automatically restart with the
return of power. The vacuum collection system will then automatically come
back on line as vacuum in the mains permits valves to open and drain the
pits.

2.3.2 MANUAL MODE OPERATION
Manual operation is selected on the panel with Selector Switch and then
system start PB. initiate the respective pumps as required. In this mode the
level and vacuum swilches are not functional and both pumps will run until
manually shut down.

233 NOMINAL SETTINGS OF SWITCHES

Vacuum Switch Function

PS-1 HHV Alarm Contact -80 kPa rising
PS-2 LLV Vacuum pump starts -50 kPa
PS-2 HHV Vacuum pump shut down -70 kPa
PS-3LLV Alarm Contact ~40 kPa falling

Multitrode Sewage Pump Controller

HHL Alarm Contact Cuts off locks out
duty vacuum pump
HL Sewage Pump Starts
LL Sewage Pump Stops
Note:
1. Contacts are adjustable within Muititrodes Indicating Controller Unit
(M.T.I.C) '

2. Liquid level is indicated by on face of control by L.E.D.

Section 2
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( SHEET 8 ) 401 1o 2 s HIGH TANK LEVEL CLOSLO AROVE
107 { SHEEY 8 ) 402 o 3 119 LOW TANK LEVEL CLOSLEE%EJ:BO\:E
{ SHEET 8 ) 203 Lo 4 120 LOW LOW TANK LEVEL ~ CO3ED 480V
VAC PUMP | (SH2) 404 Q0 5 121 VAC PUMP 1 RUNNING
VAC PUMP 2 (SH2) 02 15 s 122 VAC PUMP 2 RUNNING
406
SEWER PUMP 1 (SH2) R lo 7 (23 SEWER PUMP 1 RUNNING
407
SEWER PUMP 2 (SH2) 07 1o 8 124 SEWER PUMP 2 RUNNING
4
VAC PUMP 1 {SH2) 08 O 9 125 VAC PUMP 1 OVERLOAD
106 409
vAC PUMP 2 {SH2) o 10 126 VAC FPUMP 2 QVERLDAD
SCWER PUMP 1 (SH2) A0 1y i (27 SEWER PUMP 1 OVERLOAD
SEWER PUMP 2 (SH2) LI P 128 SEWER PUMP 2 OVERLOAD
Q2 13 129
o 14 120
Q 135 131
O 16 132
o 17
QO 15
107
O 13
Q 20
GE SERIES 90 PLC — 1CG93MDLZ40
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AIRVAC —RSM
SHEET 4
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501 SH2
VACUUM PUMP 2 CONTACTOR 02 3 o vP2) (SH2)
SH2
SEWER PUMP 1 CONTACTOR 03 4 o292 <F7) (SH2)
503 SH2
SEWER PUMP 2 CONTACTOR 04 5 O {SP2} ( )
5 o 114
504 A
SEWERAGE HI HI LEVEL ALARM 05 7 0 e
505
VACUUM LOW PRESSURE ALARM Q6 8 o @
VACUUM PUMP 1 AVAILABLE 07 s ot >0¢ %
Y
VACUUM PUMP 2 AVAILABLE 08 10 O 507 @
114
11 O
508
SEWERAGE PUMP 1 AVAILABLE Q9 12 o2 X
SEWERAGE PUMP 2 AVAILABLE 010 | 13 o2 &)
g
VACUUM PUMP 1| RUNNING 011 14 O 210 (5\7\
511
VACUUM PUMP 2 RUNNING Q12 15 O ®
114
16 O
512 P
SEWERAGE PUMP 1 RUNNING 013 17 © \ZS/
513
SEWERAGE PUMP 2 RUNNING 014 18 © @
015 19 ©
016 20 ©
GE SERIES 90 PLC - IC693MDL940

BCCSA
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QUTPUT DESCRIPTION ADDR | TERM TELEMETRY INDICATION
1 0O
600
SITE POWER FAIL 017 2 0 O
- 601
3 © O
602
AUTO/MANUAL SELECTION 018 4 O O
603
5 O O
604
SEWERAGE HI HI LEVEL ALARM 019 6 O ')
605
7 O O
606
VACUUM LOW PRESURE ALARM 020 8 o o
607
9 O O
10 O
110
608
VACUUM PUMP 1 AVAILABLE 021 12 C 0O
' 609
13 O~ 0O
610
VACUUM PUMP 2 AVAILABLE 022 14 O— o
611
15 O ')
612
SEWERAGE PUMP 1 -AVAILABLE 023 16 O O
613 .
17 O ')
‘ 614
SEWERAGE PUMP 2 AVAILABLE Q24 15 O— o
615
19 O O
20 ©
GE SERIES 90 PLC - ICB693MDLI30O
EAGLE-VIEW
AIRVAC —R5SM
SHEET 6
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OUTPUT  DESCRIPTION ADDR | TERM TELEMETRY INDICATION
1 0
700
VACUUM PUMP 1 STATUS 025 2 o)
701
3 0 O
702
VACUUM PUMP 2 STATUS 026 4 O
703
5 O ')
704
SEWERAGE PUMP 1 STATUS 027 6 O O
705
7 O O
706
SEWERAGE PUMP 2 STATUS 028 8 O— O
707
9 110VAC
(SH 1)
10 N A
11 O
708 115 114 :
VACUUM PUMP 1| HOUR RUN 029 12 0O ((mr] j
114 ' i
13 0O i
709
VACUUM PUMP 2 HOUR RUN 030 14 © (AR }— —
114 ’
15 O
: 710
SEWER PUMP 1 HOQUR RUN o3 16 O [THR ]
114
17 O
SEWER PUMP 2 HOUR RUN 032 18 O AL AR
114
19 O
20 O
GE SERIES 90 PLC ~ I1CB93MDLY30
EAGLE-VIEW
AIRVAC —RSM
SHEET 7
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800 1
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1 A o © o
4-20 Ma B [e)
400 ‘—_0 ¢ =
HI ) LEVEL o 2 6 D Q 2 801 2
(7 o O
w0 [—~~»o :izm ruuc:(:Z
HI LEVEL o 3 r) g-10 v 3 BO? 3
{1 18) N ©
— HIGH
o 4 4 o 803 " 4
106 1
o 5 O 5 804 2 |
PLC ﬁ o o} B
INPUTS o]
(SH ) 1 | | L
o B 0 2 o 6 | o 805 o 6 3
o | A 3 ) &
O
3 n"
806 7 3
o 7 o 7 5 ’ >
) s[5 o 5
5| L2 17
<
407 | N i o
L0 LEVEL [e] 307 8
4 19) © 8 ¢ 8 8 o ]
403 ° 9 2
L0 L0 LEVEL 1 o 8 9 B
{1 20) “ 79 G E ° ° © == °
H/O +—— MN/C _,] LOW
o 10 o o 10 | o BO9 10
QUTPLITS MAINS PROSBE
POWER INPUTS
106)107 \Y
GND
EAGLE —VIEW
110 vaC
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SECTION 3

EAGLEVIEW INDUSTRIAL PARK VACUUM SEWERAGE SCHEME

AIRVAC VACUUM VALVES

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
3.10

3.11
3.12
3.13
3.14
3.15
3.16

3.17
3.18
3.19
3.20

Q-Pulse |d TMS998

DESCRIPTION
Principles of Operation
Controller/Sensor Unit

- Valve Cycle Counter

Surge Tank

Field Adjustment of the AIRVAC Valve
Installation & Commissioning
Preventative Maintenance

Collection Station

Model 5 - AIRVAC Controller/Sensor Unit
Operation & Maintenance

AIRVAC Controller/Sensor Valve Repair
Condensed Testing Procedures

Trouble shooting

Trouble shooting Chart

Advice with Problems

AIRVAC Equipment returned under Warranty
for Warranty

Record keeping

Controller & Valves Repair Report Forms
Training '

AIRVAC Equipment Parts List
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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 (80, 110 and 160 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 —-16 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 main 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 @110mm rising main to the
collecting manhole.

Section 3
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PRINCIPLES OF OPERATION

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

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 16 kPa vacuum is available in the vacuum
main.

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

CONTROLLER/SENSOR UNIT

The controller/sensor unit first senses the level of the sewage present in

the holding tank. When the sewage level reaches a preset height, the
sensor portion of the controller opens a two-way valve. This activates the
second portion of the controller, the three-way valve.

When activated this valve takes a vacuum supply from the sewer and
providing not less than 16 kPa 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 valve cycle. When the cycle
time bhas 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 closed. The
valve and controller are now in standby position.

However, in some circumstances, a whole system or just a small portion
of a system, is designed to operate at higher air/liquid ratios. The ability

to field adjust the air/liquid ratio is a major attraction of the AIRVAC
controller/sensor.
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3.4 VALVE CYCLE COUNTER

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

3.5 SURGE TANK

The surge tank (Figure 2-1) is fitted to the vacuum side of the AIRVAC
75mm valve. The controller vacuum supply is drawn through the surge
tank. Fitted to the surge tank is a nylon check valve fitted with an
umbrella and duckbill rubber check valve. The purpose of these checks
and surge tanks is to absorb the small volume of high pressure water
surge that occurs in the controller vacuum tube when the AIRVAC 75mm
valve is on its air cycle.

3.6 FIELD ADJUSTMENT OF THE AIRVAC VALVE
3.6.1 Controller Timing

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

3.6.2 Equipment Required
Small screwdriver (3mm wide blade), stop-watch and a vacuum gauge.
3.6.3 Procedure
Remove the side check valve hose and fit the vacuum gauge as shown in
Figure 2-3. Check that the sewer vacuum is in excess of 16 kPa. Run
water or sewage into the holding tank until the AIRVAC valve cycles. As

the valve cycles, time the sewage flow through the valve, i.e. start stop-
watch immediately when valve opens.
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Watch the vacuum gauge carefully. When the AIRVAC valve cycle
commences the gauge will show a vacuum reading. As the valve stops
admitting sewage and starts on its air cycle the vacuum gauge will flicker
to zero. This point is the end of the sewage cycle. Stop the stop-watch.
Usually the sewage time will be 2 to 3 seconds. Run more water into the
holding tank and using the stop-watch time a complete AIRVAC valve
cycle.

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.

3.64 Sensor Setting

The sensor setting of the AIRVAC controller/sensor unit is not adjustable
and should be 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.

3.7 INSTALLATION AND COMMISSIONING

3.7.1 Vacuum Sewers
The vacuum sewage collection system drawings include profiles, branch
connections, location of division valves, crossovers (the connections from

the sewer main to the AIRVAC valve) installation of the AIRVAC valve
and valve pits.

Section 3
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Incorrect sewer installation and incorrect connections from the sewers to
the 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.

3.7.2 Valve Pit

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

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

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

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

Assemble 50mm sensor line using a section of 50mm pipe, chamfer both
ends of pipe, install the 50mm AIRVAC sensor cap on one end. See
Figure 2-7. Sensor line must be leak tested.

Cap the open end of pipe using no-hub clamp and plug made from a
short piece of pipe with a cap glued on. Connect a 9mm hose to the
sensor cap, apply air pressure, pinch off hose and connect to a 0-13 kPa
magnehelic gauge. Test at 9.8 kPa. There should be zero leakage.

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

After pit installation, cap the 80mm PVC house service vacuum line to
allow testing of the complete sewer.

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

Leakage must be repaired before proceeding.

Install the AIRVAC breather unit as shown on the engineers drawings.
For the standard outside breather, it is important that the breather line be

laid with a slight fall towards the AIRVAC valve and be leak tested. See
Figure 2-8.

Section 3

Q-Pulse Id TMS998 Active 10/12/2014 ) _Poge 115 of 338



SP140 Culien Avenue Eagle Farm SPS Eagleview Industrial Park Vacuum Sewerage System OM Manual

Q-Pulse Id TMS998 . Active 10/12/2014 Page 116 of 338




SP140 Cullen Avenue Eqgle Farm SPS Eaaleview Industigl Park Vacuum Sewerage System OM Manual

Q-Pulse Id TMS998

.. ACVETO/TZ/2014 .~ 7=

E APPROXIMATELY 1000 | |
0 SUIT FELD COND 10 BE POSITONED T0
SUT FIELD CONOITION 2x90° BENDS WITH
VALVE . SCREEN
- . N . _ N
—
00mm DIA HOUSE F !
, ORANAGE LNE
~ 8
—:O-——BREATHER e ‘
_L——anwnm UNE
GROUND LEVEL -
=) VR AN
N
- &
{ o f% ' 100 VENT
8
VAWM VALVE . T JO VALVE AT
NOT SHOWN _‘( ] | [; . . ())
e VACUUM SERVICE Lmoo GRAVITY HOUSE
i LINE DRAINAGE
] VENT ON HOUSE DRAINAGE LINE
{BY HOME OWNER)
PLAN
_ e L PROPERTY BOUNCARY
STANDARD CONCRETE SREATHER (AP | 2000 MIMUM
COVER AND SURROUND
{ :
PV AT T & o TR XTTX ‘_'~ alr Z N7 o
o L [» N - \ K\ Q
s o] [ ™ Gl PPE——|—
g
9750 CONCRETE PPE 9750 CONCRETE
/CLASS Z WITH CLASS X REQ /pr 1
TYPE  CEMENT. i
40 MPo CONCRETE e B2 o
@75 ARVAC VALVE — | | VALVE
8"‘.
=]
PY—] : ral g
™~ - x
050 ArwAC PVC £
SENSOR CAP PYC PPE ATTED N (ORED . ~
HOLE AND ANNULUS ALLED VACUUM :
| 950 SENSOR PIPE {MEGAPOXY H OR ;
L — "”—m— SMILAR) g
g | 175 =50 FALL (R 2%
3 B MIN - 2 WHICHEVER 1S
T = / g GREATER
g & 3 S
REARTER L » R
3 e ~ 2 | A : =
- A’ o 5 . b
%0 ELBOW PR N g PPE SET ON BLOCKS Rlz| . »
N = AND MASS CONGRETE -
SRRETEN TP S I EE O S
o e S
q’ s .2 a < 'l‘"J,';'. s ¥ A ‘!‘ 4 "'l 4 - a9 g
20 MPa CONCRETE 0
,, SNGLE_VALVE PIT e e Fil
L AIRVAC -RSM PTY LIMITED
: : VALVE PIT
‘ }
- Suite 11,
: 283 Penshurst Street, Telephone: (02) 417 8133
Willoughby, N.S.W. 2068 Facsimilie: (02) 417 8162 FIGURE 2-7




Q-Pulse Id TMS998

SP1 4b Cullen Avenue Eagle Farm SPS Eagleview Ind-usﬁiol Park Vacuum Sewer&ge‘System OI\-A.MonuoI

Active 10/12/2014

Page 118 of 338




SP140 Cullen Avenue Eagle Farm SPS Eagleview Industrial Park Vacuum Sewerage System OM Manual

9rmm HOSE

R

MAGNEHELIC GAUGE

PVC CAP FITTED WIiTH 9mMm 1.D. HOSE CONNECTOR

— PVC FEMALE ADAPTOR SLIP X MPT

TEFLON TAPE

\ AIRVAC VALVE BEREATHER REMOVED FOR TESTING

i

TEST AT 12 kPa FOHR ONE MINUTE

TEFLON TAPE

PVC CAP, INSTALL FOR TEST

AIRVAC -RSM PTY LIMITED

BREATHER LINE TESTING

Suite 11,
283 Penshurs| Street, Telephane: {02) 417 B133

Willoughby, N.S.W. 2060 Facsimilic: {02} 417 8162

FIGURE

2-8

i. Q-Pulse Id TMS998 Active 10/12/2014

Page 119 of 338



SP140 Cullen Avenue Eagle Farm SPS Eagleview Industrial Park Vacuum Sewerage System OM Manuall

EAGLEVIEW INDUSTRIAL PARK VACUUM SEWERAGE SYSTEM OPERATION & MAINTENANCE MANUAL

3.7.3
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Fabricate a test pipe out of a short length of 20mm PVC pipe, one end
fitted with a screwed male adaptor, the other with a cap to which 9mm
tube adaptor is fitted.

Remove breather dome, Teflon tape the 20mm male fitting and fit the test
pipe. Teflon tape the 12mm male connection in the pit and cap. 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 0-13 kPa magnehelic gauge,
release pinched tube and test at 9.8 kPa for one minute. If pressure is
constant, breather line is satisfactory. Should the gauge pressure drop
more than 0.25 kPa 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 the corrugated band slides inside the other end
of the band. Using a "T" handle torque wrench, tighten both No-Hub
clamps. Torque should not exceed 0.693 kg.m or 60 in.lb.
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3.7.4

3.8

3.8.1
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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.

Connect a piece of Smm 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 1 - 1.5 kPa and is not adjustable. It should be
checked however to ensure proper operation.

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 or
(90 HDPE 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.

PREVENTATIVE MAINTENANCE
AIRVAC 75mm Valve
Maintenance products required:

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

For application to valve shafts to lubricate shait 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 cenlistokes 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.
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3.8.1.1

3.8.1.2
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For assembly of check valve components or rubbing connections:

Leaklock thread sealant. Available in jars with brush applicator.

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

For application AIRVAC controller shafts:

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

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

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

Yearly Maintenance

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

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.

The valve should be replaced and returned to the workshop. Rebuilding
typically required 'z 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, DD-83 and
RW-83).
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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
viny! 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 (ltems 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 (Iitem 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 (Items 19, 20, 21, 22 & 23). The shaft must
never be clamped with a metal wrench or vice that could nick shaft in the
seal or bearing area.

Remove the three bearing screws, bearing and shaft seal (ltems 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 (Item
12) from groove in the screw plug.

Clean the o-ring groove, o-ring and lower housing sealing face. Replace
the o-ring in the screw plug, realign with lower housing and replace six
cap screws (ltem 17). Replace the lower housing on the screw plug to the
lower housing centre port (Figure 2-10). Replace and secure the six cap
screws, lock-washers and nuts (Item 3, 4 & 17).
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Install a new shaft seal (printed side up) (Item 15) and new bearing (Item
14). Secure the three screws (ltem 13).

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

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

Turn the piston cup such that the "X" in the cup is diagonally at 45° and
not vertical and horizontal. The dip tube in the upper housing protrudes
into the cup vertically below the locknut.

Thus any leg of the "X" must not be in that position. If the "X" is aligned
incorrectly and the valve is assembled and cycled the dip tube will be
broken. This may be repaired by aligning the "X" correctly in the piston
cup. Using ABS cement glue the dip tube where broken and allow to dry.

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

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

Next test the lower housing and seal for leaks as follows: Refer to Figure
2-11.

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 35 kPa. Pinch off vacuum
supply. The gauge must drop less than 0.8 kPa 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.
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Unscrew the check valve from the surge tank and dismantle. Wash parts
in clean water. Reassemble check valve using new rubber parts.

Repeat above procedure for the lower housing drain check valve. Put
teflon tape on both check valves and install on surge tank and wye body.

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

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

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

Perform complete valve test (Figure 2-12). Connect hose from test-box
to testing tee and connect to controller and valve ports. Connect vacuum
and allow to rise to 35 kPa then pinch off supply. Gauge should not drop
over 0.8 kPa 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)

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.

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 (ltem 2, 3, 4 & 12 Figure 2-9) the upper housing (ltem 1) and
lower housing (ltem 11). Remove the locking bolt and the washer
securing the diaphragm and cup to the shaft (Item 8, 9 & 10). Pull the
shaft out downward through the lower housing (ltem 17). To remove the
seat remove the locking bolt first (Iitem 7).

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

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:
Monthly

Test all alarm systems including auto dialler. Test cycle the AIRVAC
sump valve.

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

MODEL 5 - AIRVAC CONTROLLER/SENSOR UNIT OPERATION &
MAINTENANCE

The AIRVAC controller/sensor unit is designed and manufactured by
AIRVAC and has been in operation since December 1980. It has proven
to be an extremely reliable unit. We recommend in the event of problems
with controller/sensor that you substitute a unit known to be operating
satisfactorily and if this corrects the problem the faulty unit be sent to us
for repair.
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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 0-15 kPa magnehelic gauge. Blow or
pump air into the 9 mm tube and cap. The line should be tested at 13 kPa
for one minute. If the gauge pressure drops remake joint and retest.

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

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 17 kPa 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 1-1.5 kPa.

Another method of cycling the controller is to pinch the sensor hose then
fold it towards the controller until the valve cycles.
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AIRVAC Controller/Sensor Unit in the Standby Position
(Figure 2-15)

The sensor diaphragm has less than 1 kPa of pressure (Port A).

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

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

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

AIRVAC Controller/Sensor Unit in the Switched Positio'n
(Figure 2-16)

The sensor pressure (Port A) increased closing the gap between the
diaphragm and the lever. When the pressure reaches 1.1 kPa 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.
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Minor Parts

Sensor Port A

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

Vacuum Port B

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

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.

Dip Tube

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

Orifice 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.

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.

Reverse Flow Orifice

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.

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.
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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 'z 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.

3.11.1 Controller Repair

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

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

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

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

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.
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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 17 kPa. Now with 17 kPa in the timing
volume and the vacuum supply pinched watch the gauge again for any
movement in a 10 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 #AC5 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 Y2 turn to
prevent kinking of tubing when re-installed.
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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 2-15).

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 controlier 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 0.74 kPa of vacuum will be put on the controller and in turn
on the sensor diaphragm. This vacuum will hold the controlier 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.
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The resistance of this water will cause the sensor setting to rise in
proportion of 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.

Dirt Effects

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

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

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

If sufficient dirt particles build up on sensor seat or lever seat will leak
causing long time cycles or 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 filter and filter bushing (part #AC48, AC47) (see
Figure 2-19) are supplied with 'D‘ model valves (exterior breather). This is
a moulded filter that filters the air going to the controller circuitry only, not
air flow to the valve. Its purpose is to prevent dirt build-up on the sensor
seat and in the needle valve yet allow water flow if present.

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

Component Testing

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

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 kPa. immediately.
Chamber B vacuum should remain at line vacuum.

Sensor Setting

Apply pressure to sensor port through test-box while watching
magnehelic gauge. Sensor setting should be between 1-1.5 kPa water
gauge. If under 1 kPa check sensor seat for leak (Test C). If over 1.5 kPa
change diaphragm or sensor lever unit.

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 kPa. This gap where
Chamber A vacuum slowly begins to drop until it triggers should always
be less than 10 kPa. (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.

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

The air passage orifice is 2.4 mm diameter and if it is partially blocked the
sensor can trigger but not enough air may be admitted to allow the

Chamber A vacuum to drop to 0 kPa and for the sensor to close (a
vacuum may be maintained under the sensor diaphragm).
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3.11.5.4

3.11.5.5

3.11.5.6

3.11.5.7

¢ Q-Pulse Id TMS998

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 encugh air flow and the controller
would hold open.

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 0.3 kPa maximum leakage is allowed.

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 kPa and not rise (approximately 1.6 kPa may register on the
gauge, but it should not continue to rise). If it does rise the valve
diaphragm is defective or loose.

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 33.3 kPa vacuum then pinch
hose. Vacuum should not increase over 33.3 kPa in 10 seconds.

Check Valve & Fourth Seal Test

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

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

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

3. The check valve and fourth seal each should leak less than 3.33
kPa in 10 seconds. If the leak continues when pinching off both
1.5mm tubes at the vacuum chamber a leak is present in the
fluidics, cracked spigot or needle valve proceed to pinch fluidics to
isolate leak.
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3.11.5.8 Controller Exterior

Connect a test tee with hose to controller 16 mm air port 9 mm vacuum
port 9 mm sensor port a vacuum supply and vacuum gauge. Cover the
controller valve connection tightly then pinch off the vacuum supply. The
vacuum gauge should not drop over 0.8 kPa 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.

3.11.5.9 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 port. This tests the second shaft seal and the sensor
seat (which was previously tested) for leaks. If either leaks, vacuum will
build up under the sensor diaphragm and trigger the sensor (the sensor
diaphragm may be watched for movement).

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 1-1.5 kPa. 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 under 6.8 kPa. Before controller triggers and
Chamber A vacuum drops to zero.

Section 3
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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.

3.124 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
33.9 kPa. vacuum, then pinch hose. Vacuum in Chamber B should not
rise over 3.39 kPa in 10 seconds.

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 3.33 kPa in
10 seconds.

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 0.8 kPa per minute.

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

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

ii. AIRVAC valve; and
jii. collection station.

Section 3
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3.13.1 Vacuum Collection Lines

Malfunctions of the collection lines may be divided into three (3)

categories:

a. break in the vacuum lines;
b. closed isolation valves and
C. AIRVAC valve malfunction.

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

Break in the Vacuum Line

Shut the vacuum mains isolation valve and observe the vacuum gauge to
ascertain whether the leak is in the main of the collection
tank/accessories. If the vacuum leak is determined to be in the mains
system close the division valve on main 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 valves if
necessary to locate leaks and repair.

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.
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. 3.13.2 AIRVAC Valve

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

3.13.2.1 Valve failed to close

Disconnect vacuum from controller. If the valve closed then:
a.  Controller is faulty.

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

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

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

3.13.2.2 Valve fails to open

Q-Pulse Id TMS998

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 16 kPa vacuum is available
by fitting a vacuum gauge to the surge tank. If 16 kPa 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. |f the AIRVAC valve opens,
this indicates the problem is in the 50 mm sensor line. This line may be
blocked or leaking.
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3.14

3.141

Q-Pulse |d TMS998

On the combined holding tank and valve pit installation, pull out the
50mm sensor line and inspect for blockage or leakage.

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

TROUBLE SHOOTING CHART (Figure 2-32)

AIRVAC Valve

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

1.3 Torn Rubber Diaphragm

a. valve will not open

1.4 Foreign Material in Wye Body

a. valve will not open

b. valve will not close

1.5 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 ciose
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PROBLEM TEST AIRVAC VALVE COMPONENTS IN SEQUENCE FROM LEFT TO RIGHT.*

AIRVAC VALVE
i WILL NOT OPEN |3.1 6.1 1.1 1.3 1.2 1.4 2.1 4.1 5.1 2.3

AIRVAC VALVE
CYCLES 5.2 7.1 7.2 4.3 2.5

AIRVAC VALVE
WILL NOT CLOSE | 1.4 1.5 1.6 1.7 1.8 2.2 4.2 5.2 1.2

NUMBERS REFER TO ITEMS ON FOLLOWING PAGES

AIRVAC -RSM PTY LIMITED

TROUBLESHOOTING CHART

Suite 11,
283 Penshurst Street, Telephone: (02) 417 8133
Willoughby, N.S.W. 2068 Facsimilie: (02) 417 8162 FIGURE 2-32
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3.14.2
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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

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. shaft in controller sticking

e. sensor seat leaking

f. 0.05 mm orifice blocked or tube kinked

2.3 Water in Sensor Line and Controller Fails

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

b. leaking surge 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.
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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)

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 flow or

check valves are reversed
3.14.4 50 mm Sensor Line

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

sensor,

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 clamped

Seclion 3
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3.14.5

3.14.6

3.14.7

Q-Pulse |d TMS998

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

Breather Line

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

PROBLEMS

5.1 Valve Will Not Open

a. 20 mm line blocked

5.2 Valve Will Not Close

a. 20 mm line blocked

b. 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. no vacuum at Collection Station

b. 9 mm vacuum hose blocked

C. surge tank blocked

d. isolation valve closed

e. broken vacuum line

f. less than 16 kPa vacuum available.

Gravity House Service Line
The purpose of the gravity house service line is to allow the sewage from
the home to flow by gravity to the AIRVAC valve pit.
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3.14.8

3.14.9
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PROBLEMS

71

7.2

Valve Cycles a Second Cycle After Sensor is
Triggered

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

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

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.

Collection Station

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

Loss of Vacuum

PROBLEMS

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.

Discharge Pumps

PROBLEMS

9.1

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

incorrect or faulty seats fitted to the force main check valves
faulty mechanical shaft seals

Section 3
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C. seal pressurising system malfunction

d. blocked equalising line

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
WARRANTY

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 AIRVAC 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.

o AIRVAC controller/sensor reference number and date
installed.

. Any AIRVAC valve malfunctions.

° Preventative maintenance due dates.

. Maintenance carried out.

® Details of any spare parts fitted.

Section 3

Q-Pulse Id TMS998 Active 10/12/2014 ] 7 _ Page 167 of 338



SP140 Cullen Avenue Eagle Farm SPS Eagleview Industrial Park Vacuum Sewerage System OM Manual

EAGLEVIEW INDUSTRIAL PARK VACUUM SEWERAGE SYSTEM OPERATION & MAINTENANCE MANUAL

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

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:
° 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.

o 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 No 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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No. Number Part Description Unit No. Number " Part Description Unit

1 AaC ATIRVAO® Controller/Sensor Unit 1

2 ACS-1 2 inch Sensor Cap 1

3 CHST-83 Surge Tank Check Valve 1
Surge Tank with Check

q ST-83 Valve and Nipple 1

5 CHLH-83 Lower Housing Check Valve 1

6,8 38T 3/8" 1.D. Tubing 7.5ft

7 58T 5/8" 1.D. Tubing 3 ft

9 C58 5/8" Clanp 2

10 C33 3/8" Clamp 4

11 BD Breather Dome 1
1/2" Breather Tee with 3/8" hose

12 BT 5/8" hose adapter 1

13 | bvl2 3/4" PVC Adapter 1
Blue Colored - 'D' Model Sensor

14 | ASP-D Surge Suppressor 1

.
AIRVAC - RSM PTY LIMITED PART NUMBERS FOR 75mm
VALVES FOR ABOVE GROUND
VENTING
Suite 11,
28.3 Penshurst Street, Telep.ho‘rj\e; (02) 417 8133 FIGURE 2—36
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Q-

[(tem Part No. Per|Iten part No. Per-
No. Number Part Description Unit No. Number " Part Description Unit
-B- 1/4" - 20 X 1-1/2" Bolt 2
1 AVD3-13B Dip Tube 1 20 AVD-B-03 :
2 AVD3-1B Upper Piston Housing 1 21 AVD3-58 Conical Plunger 1 :
3 AVD-HN-O 1/4" Hex Nut 10 22 AVD-R-OB Rubber Valve Seat 1
4 AVD-LN-0 1/4" Lockwasher 10 23 AVD3-7B Retaining Washer 1
£5 AVD-5P-0 Spring 1 24 AVD-IN-] 1/2"-13 Locknut w/nylon insert 2
6 | avp3-3 Piston Qup . i 25 NST-83 Nylon tube adapter 1
.1 | avD-D-0 Rolling Diaphragm 1 26 DD-83 Rubber duckbill check valve 2
8 | aw3-4 Piston Plate 1 217 Ri-83 Rubber Washer 4
DTA-83
9| (was wrsp-78)[3/8" Tubing Adapter 2 28 NMA=-83 374" Nvlon rdanter 4
: 10| avp3-2 Lover Piston Housing 1 29 Ucy-83 fubher umhrella check valve 9
1| avp-s-01 41/4-20 x 1-1/4" bolt 2 39 STB-83 Surge Tank Body 1
12| avp-5-02 O-ring 2 31 NNI-83 1/4" Nylon Nipple 1
%6-32 % 5/8" Hex Heed .
113 | avp-sc-78 Bearing Screw 3 32 AVD3-11 Wye Body 1
L 14 | pVD3-12B Bearing - Blue 1 33 NEL-83 Nylon Ell Tube Adapter 1
?L.- AVD-5-83 Jiv2r Shaft Seal 1 %L{ AVD-~43-0 1/4" x 5/8" Flatwasher 8
116 | avpi-ig cres Plug 1 35 AVD-S-Q1l4 014 O-ring 1
/4" - 20 x 3/4" SOCKET
17 AVD-B-0 2 {ead Cap Screw 6
18 AVD3-SS Stainless Steel Shaft 1
19 AVD-W-1 1/2" x 1-1/8" Flatwasher 3 |

Suite 11,
283 Penshurst Street,

D lse PR N.S.W. 2068

AIRVAC -RSM PTY LIMITED

Telephone: (02) 417 8133
Facsimifie: (02) 417 8162

Active 10/12/2014

PARTS LIST FOR

75mm AIRVAC VALVE |

FIGURE 2-37
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- .
EXPLODED VIEW :

AIRVATC -RSM PTY LIMITED

: 50mm AIRVAC VALVE
Suite 11, ‘
35:3:'32’&23.”'&?‘?5.5?82‘&)68 Foee 2 17 516n FIGURE 2-38
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P S v R

(tem Part No. Per||Item Part No. Per-
NO. Number Part Descriotion Unit No. Nurrber " Part Description Unit
1 EV2-6 Valve Bonnet 1 20 AV2-1503 O-Ring 1
2 AVD-HN-0 1/4" - 20 Hex Nut 4 21 av2-1 Wye Body 1

13 AVD-LiY-0 1/4" lockwasher 4 22 AVRU-2 Orange Silicoﬁe Rubher Umbrella 1
4 AVD-v-0 1/4" Washer 9 RAi-32 Rubber Washer 1
5 !'\V'Z—ZBOR Square Ring -1 NMT-38 3/8" hose x 3/4" MPT 2dapter 1 .
6 AV2-7S Spring 1 NFT-38 3/8" hose x 3/4" FPT 2dapter 1

Rubber Umbrella Check

7 2V2-13-0 1/4"-20 x 3/4V Locking Bolt 2 ucv-83 Valve and Plate Assembly 1

18 AV2-5 Diaphragm Cup 1 .
9 AV2-11RD Valve Diaphragm 1
10 2V2-4 Diaphragm Plate 1
11 AV2-2 | Lover Housing 1
12 AVD-5-02 1/4"-20 x 1-1/8" Bolt 4
13 AVD-S-83 Shaft Seal 1
14 AV2-12R3 Rubber Baffle/Gasket 1
15 AV2-8M Shaft Seal Retainer 1

1

16 | AV2-B-08 8-32 x 3/8" Bolt 4 '
17 AV2-3 Shaft-and Piston 1
18 | AV2-10RS Valve Seat 1 |!
19 | avz-on Geat Retaining Washer 2 |

Q-P

Suite 11,
283 Penshurst Street,
Willoughby, N.S.W. 2068

U

se ld TMS998

AIRVAC -RSM PTY LIMITED

Telephone: (02) 417 8133
Facsimilie: (02) 417 8162

Active 10/12/2014

PARTS LIST FOR
50mm AIRVAC VALVE

FIGURE 2-39
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I AIRVAC - RS PTY LIMITED

EXPLODED VIEW OF CONTROLLER

. Suite 11,

283 Penshurst Street, Telephone: (02) 417 8133
Willoughby, N.S.W. 2068 Facsimilie: (02) 417 8162 FIGURE 2-40
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m N L S !
Iten Part : tio. Per||Item Part NO. .Pe: '
¥o. Numzer Part Cescriotion Unit No. Mumber " Part Description Unit
1,2, 310-24 = 4-5/8" Bolt
32 | AC-31 Nut _and “ashers 6 21 PC-22 Shaft Seal 4
3 AC-1 Sensor End Plate 1 22 AC-39 031 O-Ring 2
4 AC-24 Sensor Dianhragm 1 23 AC-7 3rd Seal Mounting Plate 1

#4 x 5/16" Self Tap Sensor 16 x 3/8" Self Tap Screw 3rd
5 AC-32 Screw and Washer 2 24 AC-35 Seal Mounting Plate 3
6 AC-14 Sensor Lever 1 25 AC-40 009 Air Passage O-Ring 2
7 AC-13 Sensor Base 1 26 AC-1 Vacuum Chamber 1
8 AC-33 .078" Dix. ~ 5/8" Roll Pin 1 27 AC-12 Shaft
: k8-32 % 3/8" Hex Head Screw
9 AC-178B Sensor Spring 1 28 NC-38 Mounting to Valve 2
10 AC-21 Sensor Seat 1 29 AC-42 013 Controller Mounting Q-Ripg 1
1| ac-2 Chamber A 1 30 AC-5 Air_and Valve Comnection )
1/16" Tubing Pdapter for Solvent i
12 AC-26 Welding (Yellow no/orifice) 3 31 AC-10 Mr Passaqe Plug 1|
8 x 1-1/2" Self Tap
13 NC-25 Sensor Variable Orifice Duckbill 1 33 AC-37 Screw Timer Box 4
14 AC-34 £6-32 x 1/2" Hex Head Shaft Scres 1 34 AC-15 Timer Cover ]
6 » S/16" Self Tap
15 AC-9 Valye Diaphragm Plate 2 35 AC-36 Screw Needle Valve 2
16 AC-23 Valve Dijphragm 1 36 AC-11 Timer Box 1
17 AC-41 Q07 Shaft Screw O-Ring 1 37 AC-18 Needle valve 1
18| ac-l6g valve Soring ] 38 L16T 1/16" Clear Tubing 12=3/8"
19 AC-8 Spring ¥asher 1 39 AC-43 ALr Passage Filter 1
1/16" Tubing Adapter for Solvent 3
20 AC-3 Chamber B 1 40 AC-27 Melding (Black w/orifice) 1
S ‘ 1C-46 ’ Umbrella Check Valve 1
. -1
ARVAC -RSM PTY LIMITED
PARTS LIST FOR CONTROLLER
Suite 11,
283 Penshurst Street, Telephone: (02) 417 8133 FIGURE 2-41
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SECTION 4

EAGLEVIEW INDUSTRIAL PARK VACUUM SEWERAGE SCHEME

SIEMENS VACUUM PUMPS
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EAGLEVIEW INDUSTRIAL PARK VACUUM SEWERAGE SYSTEM OPERATION & MAINTENANCE MANUAL
\

§ 4.1 SIEMENS VACUUM PUMPS
Material No, 00518861
Catalogue No. 2BV2 071-0NC23-1P
415V 50Hz 3.85kW ELMO-F
Section 4
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SIEMENS

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

2BV2

Betriebsanleitung/Instructions
Reparaturanieitung/Repair Instructions

EWN-Bestell-Nr./Order No. 610.41184/21b

Betriebsanleitung

Beschreibung
Anwendung und Betriebsbedingungen

Die Vakuumpumpen sind einstufige Flussigkeitsring-Gaspum-
pen in Blockbauform. Sie sind fiir Dauerbetrieb ausgelegt. Als
Betriebsfliissigkeit wird normalerweise Wasser, in Sonderfallen
werden auch Saduren, Laugen, Losungsmittel usw. verwendet
(der Werkstoff der Pumpenteile muB den aggressiven Betriebs-
flussigkeiten oder aggressiven Gasen angepaBt sein). Geringe
Mengen leichter Schwebstoffe oder Flissigkeiten konnen mitge-
fordert werden. Bei groBeren Mengen sind Abscheider vorzu-
schalten.

Bei ELMO-F-Vakuumpumpen mit (Ex)e-G3-Motoren sind die ent-
sprechenden Sicherheitsvorschriften zu beachten.

Der kleinste Ansaugdruck der Vakuumpumpen betragt — bei
Wasser von 15 °C ais Betriebsflissigkeit — 40 mbar (30 Torr),
bei vorgeschalteten Gasstrahlern 11 mbar (8 Torr).

Die Betriebsflussigkeit (vorwiegend Wasser) muB frei von
Fremdkorpern sein. Sie wird zum Teil mit dem Gas aus dem
Druckstutzen ausgeschoben und muB deshalb laufend erganzt
werden. Die Temperatur der Betriebsfilussigkeit beeinfluBt das
Saugvermogen. Sie sollte mit 5 bis 15 °C der Pumpe zuge-
fuhrt werden. Die Vakuumpumpe saugt die Betriebsflussigkeit
auch selbsttdtig bis zu einer Saughdhe von ca. 1 m an.
Die Druckleitung darf bei Betrieb ohne aufgebauten Abscheider
nicht mehr als 0,5 m Uber Pumpendruckstutzen gefuhrt werden
bzw. der Gegendruck darf 1,1 bar {absolut) nicht iberschreiten.

Bauart und Wirkungsweise

Die Pumpe arbeitet nach dem Flussigkeitsringprinzip. In einem
exzentrisch zur Welle gelegenen, zylindrischen Pumpengeh&use
ist ein Laufrad angeordnet, welches die Antriebsleistung auf ei-
nen Flussigkeitsring Ubertragt, der sich beim Inbetriebsetzen der
Pumpe konzentrisch zum Gehause bildet.

Bei Bewegung der Fiussigkeit nach auBen wird Gas durch den
Saugschlitzin der Steuerscheibe angesaugt, nachinnenverdich-
tet und durch den Druckschlitz in der Steuerscheibe ausge-
schoben.

Instructions

Description

Application and operating conditions

The vacuum pumps are single-stage liquid-ring gas pumps of
monobloc construction, designed for continuous operation.
The working liquid is normally water, but in special cases acids,
alkalis and solvents etc. may be used (the material of the
pumps must then be suitable for aggressive liquids or gases).
Small amounts of light suspended matter or liquids can be en-
trained (but if these amounts are large, separators must be fit-
ted on the upstream side).

In the case of ELMO-F vacuum pumps with (Ex)e G3 motors,
the appropriate safety regulations must be observed.

The suction pressure of the vacuum pumps must not be less
than 40 mbar (30 Torr) if water at 15 °C is used as working
liquid. If a gas ejector is fitted, the minimum suction pressure
is 11 mbar (8 Torr).

The working liquid (usually water) must not contain any foreign
matter. Part of it is expelled with the gas from the discharge
nozzle and must therefore be continually replaced. As the tem-
perature of the working liquid affects the suction capacity, the
liquid should be supplied to the pump at5to 15°C. The vacuum
pump is, however, seif-priming up to a suction head of
approximately 1 m. If a separator is not used, the maximum
height of the discharge line above the pump discharge nozzle
should not exceed 0.5 m nor the backpressure avalue of 1.1 bar
(absolute).

Type of construction and mode of operation

The pump operates on the liquid-ring principle. An impelier is
fitted in a cyclindrical casing which is arranged off centre to
the shaft. The impeller transfers the drive power to a liquid ring
which rotates concentrically to the casing when the pump is
started up.

When the working liquid is flung outwards, the gas is drawn in
through the suction portinthe portplate, compressed, and then
forced out through the discharge port in the port plate.

Ftissigkeitsring
Pumpendeckel
Laufrad
Saugschiitz
Oruckschlitz

VB WUN =

Schematischer Schnitt durch den Arbeitsraum
{vom Malor her gesehen)

Die Welle ist mit einer Gleitringdichtung abgedichtet. Als Lager
sind Rilienkugellager eingebaut.

© Siemens AG 1982

Active 10/12/2014

1 Liquid ring

2 Pump cover

3 Impeller

4 Suclion port

5 DOischarge part

Section through the compression chamber
(viewed from the motor}

The shaft is sealed off with sliding-ring packings. The pumps have
deep-groove ball bearings.
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Betriebstllissigkeit

Die Pumpe bendtigt wihrend des Betriebes laufend Betriebs-
flissigkett {im Normalfall Wasser). Sie wird zum Teitmit dem ver-
dichteten Gas durch den Druckstutzen in den Abscheider aus-
geschaoben. Der Flussigkeitsring mufl deshalb kontinuierlich
durch neue, kilhle Betriebsfliissigkeit ergdnzt werden. Neben der
eigentlichen Arbeitsfunktion des Flissigkeiisringes hat die Be-
triebstlissigkeit die Aufgabe, die Verdichtungswirme abzufib-
1, die Spalte zwischen Laufrad und Steuerscheibe abzudichten
d die Gleitringdichtung zu schmieren.

Die Temperatur der Betriebsflissigkeit beeinflugt das Saugver-
mogen. Je niedriger die Temperatur ist, desto mebr wird das

Saugvermdégen durch Kondensation der Dampfanteile aus dem

Férdergas erhdht. Deshalb ist moglichst kuhle Betriebsflussig-
keit (in der Regel Wasser von 5 °C bis 15 °C) der Pumpe
zuzufuhren. Eine BetriebsflUssigkeitstemperatur von > 15 °C
mindert das Saugvermédgen der Pumpe gegenlber den Listen-
daten; sie darl 80 °C nicht iberschreiten.

Beziiglich der Betriebstlissigkeitsart ist zu beachten, daB die
von der Flussigked berihrten Teile hinsichtlich des Werkstoffes
geeignet sind bzw. angepaflt werden miissen. — Bitte anfragen!

Die Betriebsflissigkeit muf frei von Feststoffen, wie z. B. Sand,
sein, da sonst starker Verschieifl im Gehduse auftritt.

Montage und Bedienung
Autstellung

Zum Schutz der Motoren gegen Uberlastung sind stets Motor-
schulzschalter zu verwenden. Diese missen auf den im Lei-
stungsschild angegebenen Nennsirom eingestellt sein.

In der Saugleitung ist eine mit mdglichst geringem Widerstand
ausgelegte Ruckschlagklappe (4, siehe Seite 3) vorzusehen,
um ein Ruckstrémen von Gas oder Betriebsilussigkeit bei Be-
triebsunterbrechungen zu vermeiden.

Zum Einstellen des Betriebsfllissigkeitsstromes ist in die Fl0s-
sigkeitsleitung nach dem Absperrventil (11) ein Regelventi! {10)
einzubauen, welches nach dem Einstellen nicht mehr betétigt
wird und so einen gleichm&gigen Betriebsflissigkeitsstrom ge-
wéhrleistet.

Die druckseitig abzuleitende Betriebsflussigkeit sollte zur Kon-
trolle Gber Trichter abgefibrt werden.

" :haltungen

Kihlschaltung
wird bevorzugt, wenn genlgend Betriebsflussigkeit zur Verfl-
gung steht und ein niedriger Ansaugdruck erzielt werden soll.
Die zugefilhrte Betriebsflissigkeit wird druckseitig vollsidndig
abgeleitet und durch neue Flussigkeit ersetzt.

b) Sparschaltung {mit Abscheider)

wird verwendet, um Betriebsflissigkeit zu sparen. Ein Teil derim
Abscheider abgeschiedenen Betriebsflussigkeit wird der Va-
kuumpumpe ungekithlt wieder zugeleitet, der andere Teil wird
durch neue Flissigkeit ersetzt. Die dazu noiwendige Verteil-
leitung wird mit dem Abscheider geliefert.

c) Vorschalten eines Gasstrahlers

wird angewandt, wenn Ansaugdricke kleiner 40 mbar (30 Torr)
bendtigt werden. Kleinster Ansaugdruck bei Wasser von 15°C
als Betriebsflussigkeit 11 mbar {8 Torr).

d) Schaltung fiir Pumpen mit Kavitationsschutz

wird angewandt, wenn Kavitationsgerausche auftreten (Uber-
hohte Betriebsflussigkeitstemperatur bzw. bei Dampfabsau-
gung). An der Kavitationsschutzdffnung (17} xann bei groBe-
ren Ansaugdriicken Wasser und Gerausch austreten. Es ist
deshalb eine Leitung {18} so zu verlegen, daB diese in den Ab-
scheider oder in den BetriebsflUssigkeitsablauf mundet. Es muf
gewdhrleistet sein, daB durch diese Leitung nur Luft angesaugt
werden kann. Deshalb ist darauf zu achten, daR diese Leitung
nicht unterhalb der Betriebsfliissigkeitsoberflache endet.

. Active 10/12/2014

Working liquid

The pumprequiresworkingliquid (normally water}duringopera-
ticn. Some of this is expelled together with the compressed gas
to the separator through the discharge nozzle. The liquid ring
therefore has to be continually repienished with fresh, cool
working liquid. Besides its proper function of making up 1he lig-
uid ring, the working liquid also dissipates the heat developed
by compression, seals the gap between the impeller and the
port plates and lubricates the siiding-ring packing.

The suction capacity depends on the temperature of the work-
ing liquid. The lower the temperature the higher the suction ca-
pacity rises due to condensation of the vapour content of the
medium. For that reason working liquid which is as cool as pos-
sible should be employed (normally water at 5to15°C). Awork-
ing-liquid temperature above 15 °C reduces the suction ca-
pacity of the pump as stated in the perlormance data; it must
not exceed 80 °C.

With respect to the type of working liquid, care must be taken 1o
see that parts coming into contact with the liquid are of suitable
material. If necessary, please enquire.

The working liquid must not contain any solid materials, e.g
sand, otherwise the casing will be subjected to heavy wear.

Installation and operation

Setting up

Motor protection circuit-breakers should always be fitted to
safeguard the motorsagainst overload. These must be setto the
rated current given on the rating plate.

A check valve (4; see page 3) designed to oHer as little resis-
tance as possible should be fitted in the suction pipe to prevent
gas or working liquid trom flowing back into the pump if opera-
tions is tnterrupted.

A control valve (10) should be fitted in the working-liquid pipe
downstream of the shut-off valve (11} in order to control the
warking-liquid flow. To ensure uniferm flow this value should not
be readjusted.

The working liquid tobe carried away on the pressure side‘shOUId
be drained off through funnels to enable it to be checked.

Working liquid connections

a) Cooling-circuit connection

This is preferred where there is an ample supply of working liquid
and where a low suction pressure is required. The working liquid
dischargedfrom the pumpis completelydrainedotandreplaced
by fresh liquid.

bi Economy-circuit connection {with separator}

This connection is used where working liquid must be used spar-
ingly. Part of the working liquid recovered from the discharge in
the separator is recirculated to the pump without cooling, the
remainder being replaced by fresh liquid. The required distribu-
tion pipe is supplied with the separator.

c) Fitting a gas ejector

This connection is used where suction pressures below 40
mbar (3Q Torr) are required. The minimum suction presswe
with water at 15°C used as a working liguid is 11 mbar (8 Torr).

d) Connection for pumps with cavitation protection

This connection must be emptoyed if the sound of cavitation has
beenheard{causedbyexcessiveworking-liquidtemperatureor
by the extraction of vapour). Water may flowout of the anti-cavi-
tation hole {17} and noise may als¢ be heard at extremely high
suction pressures. A line {18) must therefore be laid which
terminates either in the separator or the working-liquid drain.
Steps must be taken to ensure that this line sucks in air only, for
which reason it i5 essenlial to prevent it from terminating below
the surface of the working liquid.
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a) Kiihischaltung b) Sparschaltung (mit Abscheider)

b) Economy-circuit connection
{with separator)

a) Cooling-circuit connection

ELMO-F-Vakuumpumpe 11 Absperrventil (Magnetventil)

1

2 Saugleitung ) 12 Oruckleitung

3 Schieber 13 Luftschniffelventil

4 Ruckschlagklappe 14 Schieber (bei Bedarf)

6 Flussigkeitsabscheider ’ 15 Gasstrahier

7 Uberlauf 16 Spil- und Entleerungsbohrung
9 Betriebsflissigkeitszufihrung 17 Kavitationsschutzéftnung
10 Regetventil 18 Leitung

Erste inbetriebnahme

Alle AnschluBoffnungen sind bei Lieferung verschlossen, um ein
Eindringen von Fremdkorpern zu vermeiden. Die Verschliisse
sind erst beim Anbringen der Rohrleitungen zu entfernen. Beim
Anbau der Rohrleitungen an die Pumpe und an den Flissigkeits-
abscheider sind Verspannungen zu vermeiden.

Schieber (3) schiieBen.

Regelventil (10) und Absperrventil (11) offnen und Vakuumpum-
pe mit Betriebsflissigkeit aufflllen.

Soll die Betriebsflussigkeit selbst angesaugt werden, soist die
Pumpe Gber den Saug- oder Druckstutzen mit Betriebsflissig-
keit aufzutillen.

Pumpe nicht trocken laufen lassen!

Pumpe kurz einschalten - Drehrichtung prifen (Vergleich der
Drehrichtung des Motorltfters (501 A; siehe Seite 24) mit Pfeil
auf Pumpengehause (002 A)).

Schieber (3) oftnen.

Pumpe einschalten.

Nennbetriebsflissigkeitsstrom lberprifen und evtl. mit Regel-
ventil (10) korrigieren.

Einstellen des Betriebsflussigkeitsstromes:

Waihrend einer Zeiteinheit ist der am Uberlauf (7) austretende
Betriebsflissigkeitsstrom in ein Gefa8 zu leiten und auszulitern
oder mit einem Flissigkeitsmengenmesser einzustelien.

d) Schaltung tiir Pumpen mit
Kavitationsschutz

d) Connection for pumps with
cavitation protection

¢) Vorschalten eines Gasstrahlers

c) Fitting a gas ejector

1 ELMO-F vacuum pump 11 Shut-off valve (solenoid)
2 Suction line 12 Dischargeline
3 Shut-off valve 13 Blow valve
4 Checkvalve 14 Shut-off valve (as required)
& Separator 15 FEjector
7 Overflow 16 Flushing and draining outlet
9 Working-liquid feed 17 Anti-cavitation hole
10 Control valve 18 Line

Initial operation .

All the openings of the pump are closed off at the factory to
prevent the ingress of foreign bodies. These plugs should not be
removed until the lines are fitted. When fitting the lines to the
pump and separator ensure that they are not subjected to stress
or tension.

Close shut-off valve (3).
Open control valve (10) and shut-off valve (11) and fill vacuum
pump with working liquid.

if the pumpis to runin self-priming operation, fill it with working
liquid via the suction or discharge nozzies.

Never let the pump run dry.

Switch on motor briefly - check direction of rotation (compare
direction of rotation of motor fan (501 A; see page 24) with arrow
on pump casing {002 A).

Open shut-off valve (3).

Switch on pump motor.

Check working-liquid flow rate and correct with control valve (10)
if necessary.

Adjusting the flow rate:

Collect working-liquid discharge from overflow (7) in a vessel
over a given period and measure in litres or alternatively fit a
flow meter.

Typ Nennbetriebsflussigkeitsstrom (Wasser) Type Working-liquid flow rate (water)
Kiihlschaltung Sparschaltung "Cooling Economy
connection connection

2 BV . m3/h I/min m3/h ¥min 28V m3/h ifmin m3/h i/min
2060 0,20 3.3 0.12 20 2060 0.20 33 0.12 20
2061 0,23 3.8 0,12 20 2061 0.23 38 0.12 2.0
2070 0.28 4.7 0.15 25 2070 0.28 4.7 0.15 2.5
2071 0,45 7.5 0.25 4,2 2071 0.45 7.5 0.25 4.2

Sofern Pumpe stark zu kreischen beginnt (Kavitationsge-
rauschy, ist am Schniffelventil (13) so viel Luft einzulassen, bis
das Gerdusch zurlckgeht.

Active 10/12/2014 L

If the pump starts to screech (cavitation) admit air through the
blow valve (13) until the noise decreases.

3
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Anfahren und Abstellen
Anfahren: Pumpe einschalten — sofort Absperrventil (11) offnen.

Abstellen: Absperrventil (11) schlieBen— Pumpe sofort ausschal-

ten.

Achtung: Wird die Pumpe bei einem Eintrittsdruck < 100 mbar

abgeschaltet, so ist die Saugseite (zwischen Rickschlagklap-

pe (4) und Pumpe (1)) gleichzeitig mit dem Abschalten der Pum-

pe zu bellften. (Nicht erforderlich bei Pumpen mit Kavitations-
hutz.) :

i automatischem Betrieb ist das Absperrventil (11) durch ein
vom Motorbetrieb abhangiges Magnetventil in der Betriebsflus-
sigkeitszuleitung zu ersetzen. Dabei bedeutet Pumpe einge-
schaltet = Ventil offen, und Pumpe ausgeschaltet = Ventil
geschlossen.

Das Regelventil (10) bleibt bei Betriebsunterbrechung einge-
stellt.

Betriebshinweise

Pumpe nicht trocken laufen lassen!

Bei einem Betriebsflissigkeitsstrom von > 2,5 x Nennbetriebs-
flussigkeitsstrom oder bei Uberschreitung des Gegendruckes
von 1,1 bar (absolut) wird der Motor Uberlastet.

Bei Absaugung von heiBen Gasen und Dampfen ab 80 °C
empfehlen wir eine Erhohung des Betriebsfliussigkeitsstromes
bis auf das max. 2,5fache oder einen Vorkondensator.

Gelangt mit dem geforderten Gas oder der Betriebsflussigkeit
feinkorniger Schmutz in die Pumpe, so kann dieser wahrend
des Betriebes durch die unten liegende Spulbohrung G ¥ (siehe
16 bei ,Schaltungen”) ausgespilt werden, um den Verschleill
des Laufrades (047 A; siehe Seite 24) und Pumpengehéauses
(002 A) bzw. Festsetzen des Laufrades (047 A) zu verhindern.

Bei festsitzendem Laufrad (047 A) istin das Wellenende auf der
AuBeniUfterseite eine Schraube M 10 bzw. M 12 einzudrehen.
Damit kann die Welle freigedreht werden {Lifterhaube (500 A)
vorher abnehmen). Achtung! Vor dem Einschalten ist die
Schraube wieder zu entfernen und die Lufterhaube (500 A} wie-
der aufzusetzen.

Wartung
Aligemeines

ils stark kalkhaltiges Wasser als Betriebsflussigkeit verwendet
..d, ist die Betriebsflissigkeit zu entharten oder die Vakuum-
pumpe in entsprechenden Zeitrdumen mit einem Entkalker zu
spilen.
Vor langerem Stillstand (ca. 4 Wochen) oder bei Frostgefahr
Pumpe komplett entleeren und anschlieBend konservieren, d. h.,
/2 Liter Konservierungsmittel in Saug- oder Druckstutzen
gieBen und Pumpe kurz einschalten. Sollte das Laufrad trotz-
dem einmal festsitzen, empfehlen wir, die Pumpe mit 10prozen-
tiger Oxalsdure zu filten und diese ca. 30 Minuten einwirken zu
lassen.

Schmierung ‘
Unter normalen Betriebsbedingungen (50 Hz) fiur Motorisolier-
stoffkiasse B oder F gilt:

Nach etwa 10 000 Betriebsstunden, jedoch nach maximal 2/
Jahren, sind die Rillenkugellager (007 A und 008 A) und be-
nachbarten Fettraume von Altfett und anderen Verunreinigun-
gen zu saubern. Lager und angrenzende Fettrdume in Nilos-
Ring (032 A), Lagerdeckel (027 A) und Lagerschild (400 A) sind
mit neuem Fett zu versehen.

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

Fettfullung: Ca. 50 % des freien Raumes im Rillenkugellager und
ca. ¥ des benachbarten Fettraumes im Nilos-Ring (032 A), im
Lagerdeckel (027 A) undim LLagerschild (400 A); siehe Seite 25.

Das Mischen verschiedener Fettsorten ist zu vermeiden.

Ac_ﬂve 10/12/2014

Starting-up and shutting-down

Starting-up: Switch on motor and immediately open shut-off
valve (11).
Shutting-down: Close shut-off valve (11} andimmediately switch
off motor.

Note:If the pump-is shut down at a suction pressure of less than
100 mbar, the suction side (between check valve (4) and pump
(1)) should be vented while the motor is switched off. This is
not necessary in the case of pumps with cavitation protection.

In automatic operation the shut-off valve (11) is replaced by a
solenoid valve in the working-liquid-feed line whose operation .
depends on the motor, i.e. when the latter is switched on the
valve is open and when it is switched off the valve is closed.

The control valve (10) remains closed during a pause in opera-
tion.

Operating guidelines
Never let the pump,run dry.

The motor will be overloaded if the working-liquid flow exceeds
2.5 times the rated value or the maximum backpressure (abso-
lute) of 1.1 bar.

When pumping gases and vapours at high temperatures (from
80 ° C upwards), we recommend fitting an upstream condenser
or raising the working-liquid flow rate by a maximum of 2\
times the normal rate.

Itfine-particled dirtis borne into the pump together with the gas
or working liquid, it can ‘be washed out during operation
through the flushing outlet G¥ underneath (see diagram, part
16 in "Working-liquid connections”) in order to prevent wear to
the pump casing (002 A) and the impeller (047 A; see page 24)
and also to obviate seizing of the latter.

If the impeller jams, an M10 or M12 bolt should be screwed into
the shaft extension on the motor fan side so that the shaft can
be turned freely (remove the fan cowl (500 A) first).

Warning: Before switching on remove the bolt and replace the
fan cowl. ‘

Maintenance
General remarks

If very hard water is used as a woi'king liquid, it must either be
softened or the vacuum pump flushed with a deliming agent at
appropriate intervals.

Before long shutdowns (approximately 4 weeks) or if there is
any risk of freezing, the pump should be completely drained
and half a litre of anti-corrosive solvent poured into the suction
or discharge nozzle and the pump then briefly switched on.
Should the impeller nevertheless seize, we recommend that the
pump be filled with a 10 % solution of oxalic acid and that this be
left to act for approximately 30 minutes. .

Lubrication

The following applies to normal operating conditions (50 Hz)
and class B or F insulation:

Proceed as follows after approximately 10000 hours of opera-
tion or a maximum of 22 years: The deep-groove ball bearings
(007 A and 008 A) and the adjacent grease chambers should
be cleaned of old grease and other impurities, after which the
bearings and grease chambers in the Nilos ring (032 A), bear-
ings cap (027 A} and endshield (400 A) should be regreased.
Types of grease: Microgel rolling-contact bearing grease, Aero-
Shell Grease 16 or equivalent to DIN 51825/DIN 51502 - KTC
E 2 R (grease on a synthetic oil base).

Grease charge: approximately 50 % of the empty space in the
deep-groove ball bearing and approximately %5 of the adjacent
grease space in the Nilos ring (032 A), in the bearing cap (27 A)
and in the endshieid (400 A); see page 25.

Do not mix different types of grease.
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Storungen und deren Beseitigung

Faults and their remedy

Stdrungen Ursache Abhilfe Faull Cause Remedy
Motar [duft Unterbrechung in minde- Sichprungen_._ Klgmmen und Motor does Fault in al least {wo Check fuses, terminals and
- nichl an. kein- stens zwei Leitungen de Zuleitung priifen not slart, no phase conductors supply line
Laufgerdusch Steomversorgung - running sound
Motor 1ault Uaterbrechung in giner Lei- Sicherungen. Klemmen und Motor does Fault in one phase Check fuses. terminals and
nicht an, tung der Stromversorgung Zuleitung priten not stan. conductor supply line
3.’”"‘":95' Pumpe sitzt lest Pumpe durchdrehen (siehe :';’3’;'"9 Pump jammed FRotate pump by hand {see
rausc unter _Betriebshinweise™}, *Operaling guidelines®)
evil. gntleeren und sdubern drain and clean (see
(siehe unier Rep.-Anltg. “Inslructions lor repairg”,
Pkt 1.1 und 1.2. wobei das Points 1.1 and 1.2, it not
Ausdrucken‘:ler evil, im being necessary 10 press
Deckel fesl_snzende__n oul the porl plate jammed
Steverscheibe entfall), in ihe cover). See also
oder siehe auch ,Pumpe *Pump blocked”.
plockiert”. N ’
Pumpe Lautrad lestsitzend Siehe .Motor lauft nicht an, Pump blocked | Impeller jammed See “Molor does not slant
blockiert Brummugerdusch® Humming sound” '
Laulrad defekt Laufrad ersetzen {siehe mpeller detective Replace impeller (see
Rep.-Anilg. Pxt. 2.1 u, 2.2) “Instructions lor repairs”,
Pumpe verkalkt siehe unler Warlung Poinl 2.1 and Point 2.2)
Motorlager defekt Lager ersetzen {siehe Rep.- Pump furred by hard water See “Maintenance”
Anitg. Pkt 4.1 und 4.2)
Motar bearing defective Replace bearing {see
“Instruclions tor repairs”,
Fainls 4.1 and 4.2
Motorschutz- KurzschluB in der Wicklung wicklung prifen lassen Motor-pro- Interturn short-circuit Have winding checked
O f‘gr;inEeirni_OSl Motor Uberlastet Betriebsfllissigkeitsstrom Li?tl:g?eg:éy Motor overipaded Reduce working- liquid ftow
, ! y
schalien wie- . drosseln . trips after raie
der aus Gegendruck im Druck- Gegendruck verklgingrn switching on Backpressure at discharge | Reduce backpressure
stutzen zu hoch nozzle too high
mitgefdrderter Flissigkeits- Flissigke:itsanieil ver- Proponian of entrained Reduce proportion
aaleil zu hoch kleinern tiquid too high
Pumpe sitzt fest Siehe Motor lauft nicht an, Pump jammed See "Motor does not slart.
Brummgerausch® Humming sound” or
oder _.Pumpe blockiert” “Pump blocked”
Pumpe keine Betrigbsfilssigkeit Zutuhr des Betriebs!lissig- Pump does No working liquid available Check working liguid at
erzeugt kein vorhanden keilsstromes am Uberlaut not produce a overltow
Vakuym ) ‘ 7 iflﬂeﬂ ‘ vacuum Serious leak in the system | Seal system
j I h Lo
grnolg;eUndlchthel% in der nlage abdichten Incorrect direction Reverse direction of
A 7 . of rotation rolation by interchanging
fatsche Drehsichlung Drehrichtung dnaern durch two phase leads
Verlauschen van 2 eleklr.
Anschlufileitungen
Pumpe er- Pumpe zu klein qroBere Pumpe einsetzen Pump pro- Pump 100 small Use larger pump
zeugl zu ge- Betriebsllissi . " - . duces insutfi- Warkina-liaui
. igkeitssirom Betriebstussigkeitsstrom ol arking-liquid flow rate Increase rale by up to 2.5
32353m zu gecing bis zum 2 5tachen erhonen cient vacuurn too low times
Betriebsflissigkeil zu warm Betriebsitissigkeitssirom Working liquid too warm Cool working liquid
>=>i15*C kOhlen bzw. erhihen {above 15°() or increase rate
Gasstrahier night passend passenden Gasstrahier ein- Gas gjector not suitable Fit suilable gas ejector
setzen - Gas ejectar dirly Clean it
Gassirahler verschmotzt Gasstrahler reinigen Small leaks ia system Seal system
. kigine lndichtheit in der Anlage abdichien Sliding-ri ; - . .
q-ring packing Check sliding-ring packin
Anlage . defective 9-ning packing
Gteitringdichlung undicht Gleitringdichtung dber-
profen
Anomale, Kavitation der Pumpe am Lufischnitielventil mehr Unusual Pump cavitating tet more airthrough blow
wreischende Luft einlassen odes Gas- screeching valve or it gas ejector
Gerdusche 7 stranler vorschalten noise Working-liquid flow rate Check and reduce working-
Betriebsflussigkeitsstrom BetrigbstiUssigkeitssiram too high liquid How ratle
Zu groB prifen und reduzieren
ﬁﬂ?ﬁl Dichlungen Dichtungen Oberpriifen Pump leaking Seals Check seals
. . .
Reparaturanieitung Instructions for repairs
(}-Angaben siehe Seite 24 {(For Nos. in () see page 24)
Allgemein General remarks

Note: Before beginning any work on the ELMO-Fvacuum pumps
isolate them from the supply. Remove suction, pressure and
working-liquid lines (2,9 and 12, see page 3) and afier con-
clusion of repairs connect them up again, ensuring that they are
not subjected to stress or tension. It is recommended that the
pump be delimed before dismantiing it. When ¢onducting re-
pairs, ctean all parts thoroughly, remachine them if necessary
and check them for further use.

(Ex)e ELMO-F vacuum pumps must be repaired only in work-
shops approved by the German Federal Testing Authority (PTB)
or be acceptance tested by an authorized offical.

Achtung! Vor Beginn der Arbeiten ELMO-F-Vakuumpumpen

sichtbar vom Netz trennen. Saug-, Druck- und Betriebsflissig-

keitsleitungen (2,9 und 12, siehe Seite 3) entiernen und nach

Beendigung aller Arbeiten unverspannt wieder anschlieen. Es

empfiehit sich, vor Demontagearbeiten die Pumpe zu entkalken!

BeiReparatur alle Teile grundiich reinigen, evtl. nacharbeitenund
" auf Wiederverwendbarkeit prifen.

ELMO-F-Vakuumpumpen in {Ex)e-Ausfihrung durfen nurin von
der PTB anerkannten Werkstatten repariert bzw. midssenvon ei-
nem Sachverstandigen abgenommen werden.
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1.1'Demontage der Deckeldichtung bzw. Steuerscheibe

Pumpe senkrecht auf Liifterhaube (500 A) stellen; Schrauben
(063 A) losen; Pumpendeckel (061 A) abnehmen; Steuerscheibe
(048 B) mit Dichtung (057 A), Fangplatte (051 A) und Ventil-
platte (050 A) abnehmen und voneinander trennen. Bei festsit-
zender Steuerscheibe (048 B) im Pumpendeckel {061 A) kann
durch die Spulbohrung (16, siehe Seite 3) mit einem Bolzen ¢
10 x 24 lang fur 2BV206. bzw. @ 10 x 30 lang fur 2BV207. durch
Eindrehen der VerschluBschraube (068 A) die Steuerscheibe
n43 B) aus dem Pumpendeckel (061 A) gedriuckt werden.

Montage der Deckeldichtung bzw. Steuerscheibe

Steuerscheibe (048 B) mit Dichtung (057 A), Fangplatte (051 A)
und Ventilplatte (050 A) komplettieren und auf Pumpengehause
(002 A) auflegen. Dabeiist daraufzuachten, daf diein der Steuer-
scheibe (048 B) befindliche Aussparung (4 mm breit, 9 mm tief)
mit dem im Pumpengehause (002 A) befindlichen Zentrierstift
(037 A) Ubereinstimmt. Pumpendecke! (061 A) auflegen und mit
Schrauben (063 A) am Pumpengehduse (002 A) anschrauben.
Pumpe wieder auf Motorfiie stellen.

2.1 Demontage von Laufrad und Gleitringdichtung (GLRD)

Pumpe senkrecht auf Lufterhaube (500 A) stellen. Schrauben
(063 A) losen, Pumpendeckel (061 A) abnehmen — dabei ist
darauf zu achten, daB3 die Steuerscheibe (048 B) beim Abneh-
men des Pumpendeckels (061 A) nicht herunterfailt. Laufrad
(047 A) abziehen (mit Abziehvorrichtung, Uber in die Laufrad-
nabe eingeschraubte Schrauben). PaBfeder (006 A) aus der Mo-
torwelle herausnehmen, Toleranzring (048 A) entfernen, Gleit-
ringdichtung (035 A) mit Scheibe (036 A) abziehen. (Zur leichte-
ren Demontage der GLRD Welle vor der Dichtung mit Ol benet-
zen).

Gegenring der GLRD mit, falls vorhanden, Abdrickring (034 A)
aus dem Pumpengehaduse (002 A) mit zwei Hebeln, z. B. Schrau-
bendrehern, durch die seitlichen Schlitze am Pumpengehause
(002 A) nach vorne abhebeln und entfernen. Bei stark verkalkter
Pumpe Demontage nach Punkt 3.1.

2.2 Montage der GLRD und des Laufrades

Abdrickring (034 A), falls vorhanden, und Gegenring der GLRD
(035 A) in das Pumpengehduse (002 A) einsetzen. (Leichtere
Montage des Gegenringes, wenn O-Ring mit Ol benetzt ist.)

Dabei ist zu beachten, daB der im Pumpengehaduse (002 A) be-
findliche Stift (030 A), falls vorhanden, in die Aussparung des
~--z2nringes paBt. Motorwelle am Sitz der Gleitringdichtung
A) leicht eindlen. Gleitringdichtung (035 A) mit Scheibe
. __ A)aufMotorwelle schieben. PaB3feder (006 A) und Toleranz-
ring (048 A) in die Motorwelle einlegen. Der Toleranzring (048 A)
ist nach jeder Demontage durch einen neuen zu ersetzen.
Laufrad (047 A) auf die Welle aufziehen, so daB ein Spalt zwi-
schen Laufrad (047 A) und Steuerscheibe (048 B) von 0,1 bis
0,15 mm entsteht. Kontrolle des Spaltes: Pumpe lifterseitig auf
Wellenende stellen. Linealanstelie der Steuerscheibe (048 B) auf
Pumpengehduse (002 A) legen und Luftspalt zwischen Lineal
und Laufrad (047 A) prifen (z. B. mit Fuhllehre). Mit Ventilplatte
(050 A), Fangplatte (051 A) und Dichtung (057 A) komplettierte
Steuerscheibe (048 B) auf das Pumpengehduse (002 A) aufset-
zen. Fixierung der Steuerscheibe (048 B) erfolgt durch Zentrier-
stift (037 A), wie unter Punkt 1.2 beschrieben.
Pumpendeckel (061 A) aufsetzen und mit Schrauben (063 A) an-
schrauben. Pumpe auf MotorfiiBe stellen. Pumpe muB sich nach
Montage leicht durchdrehen lassen (von Hand Motorlifter dre-
hen). Dazu Schrauben (503 A) I6sen und Lufterhaube (500 A)
abnehmen. Am Au3eniifter (501 A) drehen. Lifterhaube {500 A)
wieder aufsetzen und mit Schrauben (503 A) festschrauben.

3.1 Demontage des Pumpengehéuses

Wie ,Demontage von Laufrad und Gleitringdichtung” (Punkt
2.1), wobei das Heraushebeln des Gegenringes mit, falls vor-
handen, Abdrickring (034 A) aus dem Pumpengehduse (002 A)
entfatlen kann, da bei der weiteren Demontage der Gegenring
mit dem Pumpengehiuse (002 A) von der Welle abgezogen
werden kann. Schrauben (503 A) losen, Lifterhaube (500 A)
abnehmen, Sicherungsring (507 A), falls vorhanden, entfernen.
AuBenlifter (501 A) abziehen und PaBiteder (505 A), falis vor-
handen, bzw. Toleranzring {043 A), falls vorhanden, aus der
Welle nehmen.

Schrauben (025 A) lésen, dabei auf Einfegemuttern (682 C),
falls vorhanden, achten (werden bei der Montage wieder bend-
tioh. Pumpengehause (002 A), Lagerschild (026 A) und Motor-
I (005 A) vom Motorgehause mit eingedricktem Stander-
£ (001 A) trennen. Schrauben (038 B) 16sen und Pumpen-
genause (002 A) von Lagerschild (026 A) und Laufer (005 A)
trennen. Bei stark verkalkter Gleitringdichtung (035 A) Pum-
Dgngehéuse {002 A) mit Abziehvorrichtung Uber Wellenspiegel
abziehen.

6
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1.1 Removing the cover gasket and port plate

Place the pump vertically on the tan cowt {500 A); slacken bolts
(063 A); remove pump cover (061 A); lift off the port plate (048 B)
together with the gasket (057 A), catch plate (051 A) and valve
plate (050 A), then separate them from each other (if the port
plate {048 B) jams, it can be forced out of the pump cover (061
A) through the flushing outlet (16, see page 3) by turning in a
10 mm dia. x 24 mm bolt (for 2BY2 06) or a 10 mm dia. x 30 mm
one (for 2BV2 07).

1.2 Fitting the cover gasket and port plate

Fit the port plate (048 B) with gasket (057 A), catch plate (051 A)
and valve plate (050 A) together and mount them on the pump
casing (002 A). Ensure that the recess (4 mm wide, 9 mm deep)
in the port plate coincides with the centering pin (037 A) in the
casing. Now mount the pump cover (061 A) and screw it to the
casing with the bolt (063 A). Put the pump back on its feet.

2.1 Dismantling the-impeller and sliding-ring packing

Place the pump vertically on the fan cow! (500 A), stacken the
bolt (063 A) and remove the pump cover (061 A), ensuring that
the port plate (048 B) does not fall out. Pull the impeller (047 A)
by means of a puller tool attached to the bolts screwed into the
impeller hub. Withdraw the featherkey (006 A) from the motor
shaft, remove the spacer ring {048 A) and puli off the sliding-
ring packing (035 A) with washer {036 A). (To facilitate remo-
val of the packing, coat that part of the shaft protruding from the
packing with oil).

Now prise the backing ring off the sliding-ring packing -
together with the forcing-off ring (034 A) - through the slot in
the side of the casing (002 A) by using two screwdrivers, for
example, as levers and take it out. Observe Point 3.1 if the pump
furred with lime.

2.2 Fitting the sliding-ring packing and the impeller

Insert the forcing-off ring (034 A), if one is fitted, and the back-
ing ring of the sliding-ring packing (035 A) in the pump casing

(002 A). Itis easier to fit the backing ring if the O-ring has been

lubricated with oil.

Ensure that the pin (030 A) in the pump casing (002 A) coincides
with the recess in the backing ring. Oil the motor shaft lightly at
the seat of the sliding-ring packing (035 A). Now push the slid-
ing-ring packing together with the washer (036 A) onto the mo-
tor shaft. Insert the featherkey (006 A) in the motor shaft and fit
spacer ring (048 A). The spacer ring should be replaced ev-
ery time the sliding-ring packing and impeller are dismantled.
Mount the impeller (047 A) on the shaft so that a gap of 0.1 to
0.15 mm remains between the impeller and the port plate (048
B). Check the gap as follows: Set the pump vertically on the fan
cowl. Place a rule - instead of the port plate (048 B) ~ on the
pump casing (002 A) and check the air gap between the rule
and the impeller (e.g. with a thickness gauge). Mount the valve
plate (050 A), catch plate (051 A) and gasket (057 A) together
with the port plate (048 B) on the pump casing (002 A). The port
plate (048 B) is then secured by means of the centering pin (037
A) as described under Point 1.2.

Place the pump cover (061 A) in position and screw it on with
the bolts (063 A). Now put the pump back on its feet. After as-
sembly, the pump must rotate easily (turn the fan by hand); to do
so, remove bolts (503 A) and take off the fan cow! (500 A). Turn
the outer fan (501 A), then replace the cow! and tighten up the
bolts (503 A).

3.1 Dismantling the pump casing

Proceed as described in "Dismantiing the impeller und sliding-
ring packing” (Point2.1); itis not necessary to lever the packing
ring (or forcing-off ring (034 A) if fitted) out of the pump casing
(002 A) because the packing ring can be withdrawn from the
shaft together with the casing during further dismantling.
Unscrew bolts (503 A), remove fan cow! (500 A) and also the
circlip (507 A), if fitted. Withdraw outer fan (501 A) and
featherkey (505 A}, or remove spacer ring (043 A) from shaft, if
fitted.

Unscrew bolts (025 A), retaining nuts (082 C). if fitted, (required
for assembly). Separate pump casing (002 A), endshield (026
A) and motor rotor {005 A) from motor frame (001 A), containing
the stator core. Unscrew bolts (038 B) and separate pump
casing (002 A) from endshield (026 A) and rotor (005 A). If
sliding-ring packing (035 A) is heavily scaled, pull the pump
casing (002 A) off over the end of the shaft with the puller tool.
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3.2 Montage des Pumpengehauses

Pumpengehiuse (002 A} mit Schrauben (038 B) und Federrin-
gen (038 A) an Lagerschild (026 A) anschrauben. Lageranstell-
satz (018 A) - bestehend aus einer Federscheibe und evtl. einer
oder mehreren Ausgleichsscheiben in den Lagerschild (400 A)
einlegen. Motoriaufer (005 A) mit Lagerschild (026 A) und Pum-
pengehause (002 A) in Motorgehause mit eingedricktem Stan-
derpaket (001 A) einfihren, Einlegemuttern (082 C), falls vor-
handen, in die im Motorgehause (001 A) dafur vorgesehenen
Taschen einlegen und Motorgehduse mit Lagerschild (026 A)
mit Schrauben {025 A) verschrauben.

PaBfeder (505 A), fails vorhanden, bzw. Toleranzring (043 A),
falts vorhanden, in die Welle einlegen (der Toleranzring (043 A)
ist nach jeder Demontage durch einen neuen zu ersetzen),
AuBenlifter (501 A) biindig mit Wellenende bzw. bis Anschiag
an PaBfeder (505 A), falls vorhanden, aufdricken und mit Si-
cherungsring (507 A), falls vorhanden, sichern. Weitermontage
wie ,Montage der GLRD und des Laufrades” (Punkt 2.2).

4.1 Demontage Laufer und Rillenkugellager {siehe Seite 25)

Wie ,Demontage von Laufrad und GLRD" (Punkt 2.1) und ,De-
montage des Pumpengehéuses” (Punkt 3.1).

Schrauben (028 A) 16sen und Lagerschild (026 A) vom Laufer
(005 A) nehmen. V-Ring (033 A) abziehen, Nilos-Ring (032 A)
abnehmen, Rillenkugeliager AS (007 A) mit Abziehvorrichtung
von Welle abziehen, Hilse (031 A) abnehmen. Lagerdeckel
(027 A) abnehmen.

Rillenkugellager BS (008 A) und Cox-Ring (428 B) mit Abzieh-
vorrichtung abziehen, Hilse (017 A), falls vorhanden, abneh-
men.

4.2 Montage Laufer und Rillenkugellager (siehe Seite 25)

Neue Rillenkugellager (007 A und 008 A) mit Schmierfett nach
Tabelle Seite 25 fullen. Hulse (017 A), falls vorhanden, und
neuen Cox-ring (428 B) aufschieben. Rillenkugellager (008 A)
mit Vorrichtung aufdricken, dabei auf Lage der Z-Scheibe
achten (Z-Scheibe muf3 an der dem Lauferpaket abgewandten
Seite sein). _
Lagerdeckel (027 A) aufstecken, Hllse (031 A) aufschieben
und Rillenkugettager (007 A) mit Vorrichtung aufdricken. Ni-
los-Ring (032 A) und V-Ring (033 A) aufschieben. WellemufB3 im
Bereich des V-Ring-Sitzes fettfrei sein.

Einbauraum fir V-Ring (033 A) bei:

2BV2 060
2Bv?2 06&} 8.2 - 0.5mm
2BV2 07

2BV2 071 9.7-05mm

Einbauraum fur V-Ring (033 A)

Lagerschild (026 A) auf Laufer (005 A) aufschieben und mit
Schrauben (028 A) Lagerdecke! (027 A) anschrauben.

Weitermontage wie ,Montage des Pumpengehduses” (Punkt
3.2) und ,Montage der GLRD und des Laufrades" (Punkt 2.2).

5.1 Demontage Motorgehdause mit eingedriicktem
Standerpaket

Schrauben (503 A) i6sen, Lafterhaube (500 A} abnehmen. Si-
cherungsring (507 A), falls vorhanden, herausnehmen. Auf3en-
lGfter (501 A) abziehen und Pafifeder (505 A), falls vorhanden,
bzw. Toleranzring (043 A), falls vorhanden, aus der Motorwelle
herausnehmen.

Schrauben (401 A) losen, dabei auf Einlegemuttern (408 A),
falls vorhanden, achten (werden bei der Montage wieder bené-
tigt) und Lagerschild (400 A) abnehmen. Schrauben (025 A) 16-
sen, dabei auf Einlegemuttern (082 C), falls vorhanden, achten
(werden bei der Montage wieder benétigl) und Motorgeh&use
mit eingedricktem Stédnderpaket (001 A) von der Pumpe tren-
nen.

Active 10/12/2014 .

3.2 Assembling the pump casing

Bolt pump casing (002 A) to endshield (026 A) using bolts (038
B) and spring washers (038 A). Insert bearing contact set (018
A), consisting of a spring washer and possibly one or more end-
float washers, in the endshield (400 A). Insert motor rotor (005
A) with endshield (026 A)and pump casing (002 A) into motor
frame containing the stator core (001 A). If fitted, insert nuts
(082 C) in recesses provided in motor frame {001 A) and bolt
motor frame to endshield (026 A) using bolts (025 A). |

If fitted, insert featherkey (505 A) in motor shaft or fit spacer
ring (043 A). The spacer ring should be replaced every time the
pump casing is dismantled. Fit outer fan (501 A) flush with shaft
end or until in contact with featherkey (505 A), if fitted, and se-
cure with circlip (507 A), if fitted. Continue assembly as de-
scribed in “Fitting the sliding-ring packing and the impelier”
(Point 2.2).

4.1 Dismantling the rotor and deep-groove ball bearings
(see page’25)

Proceed as described in “Dismantling the impeller and sliding-
ring packing* (Point 2.1) and “Dismantling the pump casing”
(Point 3.1).

Unscrew bolts (028 A) and remove endshield (026 A) from rotor
(005 A). Remove V ring (033 A), Nilos ring (032 A) and remove
drive-end bearing (007 A) from the shaft with the puller tool. Re-
move spacer sleeve (031 A) and inner bearing cap (027 A).

Pull off non-drive-end bearing (008 A) and Cox ring (428 B} with
puller tool and remove sleeve (017 A), if fitted.

4.2 Fitting the rotor and ball bearing (see page 25)

Fill new ball bearings (007 A und 008 A) with grease in accord-
ance with Table on page 25. Push on sleeve (017 A), if fitted, and
new Cox ring (428 B). Force on ball bearing (008 A) with fitting
tool, paying attention to the position of the serrated lock washer
(this must be on the side facing away from the rotor core).

Fitbearing cap (027 A) and push on sleeve (031 A) and force on
ball bearing (007 A) with fitting tool. Push on Nilos ring (032 A)
and V ring (033 A). There must not be any grease on the shaft
near.the V ring seat.

Fitting dimensions for V ring (033 A) with:

28V2 060

. 2BV2 061} 8,.2-05mm
2BV2 070
2Bv2071 97-05mm

Fittig dimensions for V ring {033 A)

Push endshield (026 A) onto rotor (005 A) and secure bearing
cap {027 A) with bolts (028 A).

Continue assembly as described in “Assembling the pump cas-
ing"” (Point 3.2) and “Fitting the sliding-ring packing and the
impeller” (Point 2.2).

5.1 Dismantling the motor frame with stator core

Unscrew bolts (503 A) and remove fan cowl (500 A). Remove
circlip (507 A), if fitted. Remove outer fan (501 A) and remove
featherkey (505 A) or spacer ring (043 A), if fitted, from motor
shaft.

Unscrew bolts (401 A), retaining nuts (408 A), if fitted, (required
for assembly) and remove endshield (400 A). Unscrew bolts
(025 A) and retaining nuts (082 C), if fitted, (required for
assembly) and separate motor frame with stator core (001 A)
from the pump.
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5.2 Montage Motorgehdause mit eingedriicktem
Standerpaket

Motorgehduse mit eingedricktem Stdnderpaket (001 A) (iber
Motorlaufer (005 A) schieben. Einlegemuttern (082 C), falls vor-
handen, in die im Motorgehause (001 A) dafiir vorgesehenen
Taschen &inlegen und Motorgehduse (001 A) mit Schrauben
(025 A) an Pumpe anschrauben. Uberprifen, ob Lageranstell-
satz (018 A) - bestehend aus einer Federscheibe und eventuell
einer oder mehreren Ausgleichscheiben - in den Lagerschild
"7 A) eingelegt ist. Dann Lagerschild (400 A) auf Motorwelle

:.chieben. Einlegemuttern (408 A) in die im Motorgehause
\wu1 A) daflr vorgesehenen Taschen einlegen und Lagerschild
(400 A) mit Schrauben (401 A) an Motorgehduse (001 A) an-
schrauben. PaBfeder (505 A), falls vorhanden, bzw. Toleranz-
ring (043 A), falls vorhanden, in die Motorwelle einlegen (der
Toleranzring (043 A) ist nach jeder Demontage durch einen
neuen zu ersetzen), AuBenlifter (501 A) bindig mit Wellenende
bzw. bis Anschlag an PaBfeder (505 A), falls vorhanden, auf-
dricken und mit Sicherungsring (507 A), falls vorhanden, si-
chern.

AuBenlifter (501 A) von Hand drehen; Pumpe muB sich nach
der Montage leicht durchdrehen lassen.

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

5.2 Fitting the motor frame with stator core

Push motor frame with stator core (001 A) over rotor (005 A) and
insert nuts (082 C), if fitted, in the recesses provided in the mo-
tor frame and secure frame to pump with bolts (025 A). Check
whether bearing contact set (018 A), consisting of one spring
washer and one or more end-float washers, ist fitted in the end-
shield (400 A). Push endshield (400 A) onto motor shaft. Insert
nuts (408 A) in recesses provided in motor frame (001 A) and
secure endshield (400 A) to motor frame with bolts (401 A). Fit
featherkey {505 A) or spacer ring (043 A), if fitted, to motor
frame (the spacer ring should be replaced every time the
pump casing is dismantied). Press on outer fan (501 A) until
flush with shaft end or as far as stop on featherkey (505 A), if
fitted, and secure with circlip (507 A) if fitted.

Turn the outer fan (501 A) by hand; after fitting, the pump must
turn easily.

Replace fan cowl (500 A) and secure it with bolts (503 A).

Instructions de service

Description
Application et conditions de fonctionnement

Les pompes a vide ELMO F sont des pompes a gaz a anneau
liquide, mono-étagées, en construction monobloc, prévues pour
le service continu. Le liquide de fonctionnement normalement
utilisé est I'eau; dans les cas particuliers, il est également fait
usage d’'acides, de réactifs basiques, de solvants, etc. (le ma-
tériau constitutif des éléments de la pompe doit étre adapté aux
liquides de fonctionnement agressifs ou aux gaz agressits).
N n'y a aucun inconvénient a ce que de petites quantités de
matiére légére en suspension ou de liquides soient entrainées;
mais si elles étaient plus importantes, il faudrait monter des se-
parateurs en amont.

5 le cas des pompes a vide ELMO F a moteur G3 (Ex)e,

| lieu d'observer les prescriptions de sécurité y afférentes.

La pression d'aspiration minimale des pompes a vide est de
40 millibars (30 torrs) avec de I'eau a 15 °C comme liquide de
fonctionnement, et de 11 millibars (8 torrs) avec un éjecteur a
gaz monté en amont.

Le liquide de fonctionnement (de I'eau dans la plupart des cas)
doit étre exempt de corps étrangers. l est en partie exputsé de
la tubulure de refoulement avec le gaz et doit par conséquent
étre complété constamment. Sa température influe sur ie pou-
voir d’aspiration; il devrait parvenir a la pompe a une tempéra-
ture comprise entre 5 et 15 °C. La pompe |'aspire aussi auto-
matiquement jusqu’ala hauteur d’aspiration de 1 m. En fonction-
nement sans séparateur monté sur la pompe, il ne faut pas
amener la conduite de refoulement a plus de 0,50 m au-dessus
de la tubulure de refoulement, ou bien la contre-pression ne
doit pas y dépasser 1,1 bar (abs.).

Fonctionnement

La pompe opére selon le principe de I'anneau liquide. Une roue
est disposée dans un corps de pompe cylindrique excentrique
par rapport a I'arbre; elle transmet la puissance d'entrainement
a un anneau liquide qui se forme lors de la mise en service de la
pompe de maniere a étre concentrique par rapport au corps de
cette derniére.

Lorsque le liquide circule vers I'extérieur, du gaz est aspiré a
travers la fente d'aspiration du disque de distribution; il est com-
primé vers l'intérieur puis expulse a travers la fente de refoule-
ment du disque de distribution.
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Instrucciones de servicio

Descripcion
Aplicaciones y condiciones de servicio

Las bombas de vacio son del tipo de anillo liquido, de una eta-
pa. Su construccion es en forma de bloque: Estan disenadas
para servicio permanente. Como liquido de servicio se utiliza
normalmente agua y, en casos especiales, acidos, bases, di-
solventes, etc. (el material de las piezas de la bomba debera
estar adaptado a los liquidos de servicio o gases agresivos).
Pueden impulsar cantidades reducidas de particulas ligeras o
liquidos en suspension. En caso de cantidades mayores hay
que anteponer separadores.

Para las bombas de vacio ELMO F provistas de motores con
protecciones (EX) e-G3 deberan observarse las correspon-
dientes prescripciones de seguridad.

La presion de aspiracion minima de las bombas de vacio - si el
liquido de servicio es agua a 15 °C - es de 40 mbar (30 Torr).
Con eyectores de gas antepuestos, es de 11 mbar (8 Torr).

Elliquido de servicio (preferentemente agua) debera estar libre
de cuerpos extranos. Este liquido sale en parte con el gas por
las bocas de impulsion, por lo que hay que reponerlo continua-
mente. La temperatura del liquido de servicio influye sobre la
capacidad de aspiracion. El liquido se alimentara atemperatu-
ras entre 5y 15°C. La bomba de vacio puede aspirar automati-
camente el liquido de servicio hasta una altura de 1 m aproxi-
madamente. Si se opera sin separador, la tuberia de impul-
sion no debera tenderse a mas de 0,5 m por encima de la boca
de impulsion de la bomba ni sobrepasar una contrapresion de
1,1 bar (absolutos).

Construccion y funcionamiento

La bomba funciona segun el principio del anillo liquido. Dentro
de la carcasa cilindrica va dispuesto de manera excéntrica el
eje con el rodete que transmite la potencia del accionamiento
al anillo liquido, que se forma concéntricamente con la carcasa
al poner en servicio la bomba.

Al desplazarse hacia afuera el liquido, se aspira gas a traves
de lalumbrera de aspiracion del discode distribucion. Este gas
se comprime hacia adentroy se expulsa porlfalumbreradeim-
pulsion del disco de distribucion.
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Contents: Page Qualified personnel are persons who, due 1o their training, experience

and instruction and their knowledge of pertinent standards, specifica-
Terminology i 5 tions, accident prevention regulations and operating conditions, have
General Information, Description beenauthorized by the party responsible forthe safetyafthe systemto
Basic Information about Safety 5 carry out the activities necessary in each case and are capable of
Applications, Design, Operating Mode 5 recognizing and avoiding possibte inherentdangers in deing so.
Transport, Storage : & Among other skills, a knowledge of first aid is required.
Operation and Maintenance
General Satety Notes 6 GENERAL NOTE
Installation 5] In the irterest of clarity and in view of the possible wealth of informa-
Connection 6 tion, these operating and repair manuals do not detail every bit of
Commissioning 7 information and, in particular, cannot discuss every possible operatio-
Operation nal or servicing-related situation.
Safety Notes 7
Servicing i you wish additional information, or #f specific problems arise which
General Safety Precautions 7 are not dealt with in suffident detail in the operating and repair
Corrective Maintenance manuals supplied, you can request the irformation required through
Dismantling 8 your local Siemens office.
Assemnbly 8

TERMINOLOGY

In accordance with all supplied operating and repair manuals and
the warnings on the machines and devices themselves.

Operation
encompasses the installation, commissioning (preparation for use)
and controls by operator (actuation, switching on and off, etc .},

Servicing

encompasses the testing and preventive maintenance (inspections
and overhauls), maintenance, corrective maintenance (troubles-
haagting with repair).

A ...WARNING NOTICES

means that death, grievous injury or extensive

A DANGER damage 'to property will occur it the appro-

priate precautions are nottaken.

means that death, grievous injury or extensive
& WARNING damage to property may occur if the appro-
- priate precautions are not taken,

"means that miner injury or damage to property
A CAUTION may occur if the appropriate precautions are

not taken.

NOTE means that particular attention is drawn to the interaction of
technical processes because they may not be obvious even to quali-
fied personnel.

Even though not specifically mentioned, compliance with transport,
assembly, operating and maintenance notes and technical data (in
the aperating manuals, the product documents or on the machine
itself) is, however, equally crucial in order to avoid disruptions which
might in turn directly or indirectly cause grievous injury or serious
damage to property.

EWN §10.43083/21
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The contents of these operating and repair manuals are neither part of,
nor are they intended to aher a former or existing agreement, commit-
ment or legal relationship. All obligations on Siemens' pan arise from
the pertinent purchase agreermnent, which also contains the complete
and sole valid warranty terms. These contractual warranty terms are
neither extended nor restricted by the statements made in these
operating and repair manuals.

GENERAL INFORMATION, DESCRIP-

. TION

Basic Information about Safety

Dure to their function-related electrical and me-
A DANGER chanical properties, the machines can cause ex-

tremely sefious darmage tc health and property if
they are notused, operated and serviced as intended or if they are tam-
pered with, It is therefore assumed that planning and execution of all
mechanical and efectrical faciliies and transport, operation and
servicing will be executed and supervised by responsible, qualified
personnel.

A WARNING When electn_‘c machines or devices a:e_n.rnning

some ol their components are conducting dan-

gerous electricity and/or are subjected to me-

chanical stress. The persons working on the machine and/or the device

must be appropriately qualified. They must be thoroughly acqusinted

with the conterms of these and all other operating and repair manuals

provided. Correct, sate use of this machine and the device requires

proper transport, proper storage, operation as intended and careful

sefvicing. All notes and information on the machines or devices must
be observed.

APPLICATIONS, DESIGN, OPERATING MODE

NOTE: The electrical machines for which these operating manuals are
intended are component parts of electiical power installations, units
and equipment chiefly for industrial appiications and have been
constiucted in accordance with the information specified on their
rating and other plates, in certificates, order docurments and catalogs,
e.g. VDE 0530, IEC 34-1. Accordingly, the operating manuals contain
basically only information pertaining to safety which must be observed
when used as intended in industrial applications. The pertinent appli-
cable national, local and system-specific specitications and require-
ments must alse be taken into account.

5
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The machines are also employed in non-industrial applications,
however, t.e. in commercial or private sectors {e.g. the trades,
farming, home and garden, etc.). If the safety precautions according
fo. rating plate data and certificates are not adequate for these or
special industrial applications due to special safety regulations or
requirernents, the operator of this machine or the manufacturer of the
svstemn, unit or device in which the machine is installed must make

in that these special safety regulations and requirements are
«-.plied with {e.g. by ordering special models of the machires,
installing additional protective equipment, appropriate installation,
eic.).

TRANSPORT, STORAGE

NOTE: Certain machines must be picked up only at the main lifting
fittings provided for this purpose, at lifting lugs for example. Use
hoisting tackie appropriate in terms of machine weight. Use suitable
cable guides or spreading devices if the machine in the delivery state
has any attachments, etc. fitted {see Operating Manual).

OPERATION AND MAINTENANCE

General Satety Notes

To be safe, operation and servicing of the
& WARNING machine or device must be performed property

by qualified personnel who cobserve “the
wamings in these and other operating and repair manuals supplied
and the notes on the machines and devices.
In particular, the general standards for installation and safety (DINand
VDE for example), are to be tollowed for work on power installations,
as are the standards for the proper use of lifting tackle and equipment
and the use of personal protective equipment such as satety goggles,

Do not reach into the machine through airintake

DANGER or discharge ports: The rotor is very dangerous,

Keep in mind that, due to its rotating mass, the

machine may continue to tum several minutes after being shut off. if

the gas in the system has not expanded, the machine can start to
rotate due to leakage through shut-off units.

The rotor can cause injury even when the machine is switched olfifthe
rotor is rotated manually.

INSTALLATION

* Under unfavourable operating conditions, pars
& CAUTION of the housing may reach temperatures of over
B0 °C, possibly necessitating the use of a touch
guard - depending on the installation conditions. Note, too, that
materiaj being handled can be ejected at these temperatures through
discharge ports and pressure control valves. Site these openings so
that they are not directed lowards personnel and flammahle or
explosive materials. Temperature-sensitive parts such as cables or
electronic components are not fo be placed next to or attached to
parts of the housing or incoming or outgoing piping.
The machines can be installed in a dusty or damp location. The
i tion is tropic-proof. Normally, no special protective measures
ws ioquired {0 protect the machines against the weather when they
are properly stored or installed out of doors. When instiling machines
with the shattin the vertical position, EEx-e motors require a cover to
prevent foreign hodies from falling into the motor fan cowl (see

Q-Pulse Id TMS998
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EN 50 014/VDE 0170/0171, Part 1, Section Ill, 16.1). This cover must
not hinder the cooling of the motor by its fan.

The vacuum pumpsand compressors are only suitable for conveying
dustiree air and other noncombustible, noncoriosive and nonex-
plosive gases, vapours or fiquids. ' -

Solids and contaminants must be removed befors the intake port
{intake filter).

The use of machines with EEx-e drive motors is permitted in rooms in
which explosive gases are occasionally present. However, the con-
veyance of explosive gases andliquids is not permitted. The tempera-
ture class specified on the rating plate must be complied with.

Where machines with cooling by ambient air are involved, there must
be unrestricted passage of the cooling air to and from the machines.
The re-intake of heated exhausted air is not permitted.

A WARNING Ensar.lre that water cannot enter the motor.

Attention is drawn to the general requirements for protection against
contact with moving parts such as pulleys.

CONNECTIONS

Comply with data in the manuals supplied. Connection cables must
be selected according to the type of use and to the voltages and
cuirent levels at hand. Connect machine in accordance with the
circuitdiagram in the terminal box of - if the machine has no terminal
box - in accordance with the separate circuit diagram,

Tighten the connection terminals of the machines to the torques
stated in the terminat box.

box must be professionally connected. In particu-
lar, this means that:

To avoid danger, the feeder cablesin the terminal
/I\ CAUTION

-the inside of the terminal box is clean and contains no cable remains

- protective conductor or protective earthing is connected

- all terminatlugs are tight

- the minimum cteasances in air are adhered to (beware of protruding
wire ends) ‘

- unused penetrations are sealed and the cover elements are screwed
in tight

- all sealing surfaces of the terminal box are in a proper state 1o -

maintain the type of protection. If tightness of the joints is achieved
only with metal sealing sufaces, these have to be cleaned and then
lightly lubricated.

- Before the initial stan-up, connect liquid pumps and liquid ring
pumps to the pipes provided so that mo fluid can reach energized
components. '

- The material and dimensiening of all pipes, containers and fittings
must be maitched to the pressure and temperature conditions
involved and must be suitable for the type of material to be con-

- veyed.

There is adanger of bursts if the machineis sub-
& CAUTION jected to impermissibly high pressure from the

pltant. Where applicable, suitable pressure-relief
devices must be used to prevent this.

which conduct hot or dangerous gases, vapours

or liquids, or are operated with dangerous
working liquids, or have to be emptied at temperatures over 60°C, all
drain connections must be equipped with shut-off fittings and the
material conveyed and/or the working liquids must be taken away in
closed systems.

Where pumps or compressors are involved
/N CAUTION

EWN 510.43083/21
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“"Dangercus” materials are, for example, matenials which
are hazardous to the health or the emvironment. Local statutory regu-
lations are to be observed for their appropriate disposal.

COMMISSIONING -

K the machine is started up without being con-
CAUTION nected or fastened, for example, for test purpo-
ses the initial torgue of the motor may cause it to
move suddenly and topple over.

NOTE: For safe operation of the machine the following conditionsas a

minimum must be observed:

- The machine is assembled and operated in accordance with the
data on the plate and, where applicable, with the documentation
supplied (voltage, current, frequency, connection, model, type of
protection, cooling methad).

- When frequency converters are used, operating speeds are not 1o
exceed those permitted according to plate data.

- The machine is properly assembled, aligned and connected to
piping or hases, as appropriate.

- The elevation of the instaliation location is taken intg account when
adjusting the pressure control valves.

- The drive elements are adjusted correctly for their type, e.g. belt
tension if belt-driven, alignment of couplings.

- The cooling air circuit is not impaired; the cooling effect must also
not be impaired by dirt on the cooling surfaces.

- The roter can be rotated without it touching.

- The direction of rotation of the machine is as specified.

- All fastening screws/bolts, fasteners and electrical connections are
tightened as specified in the aperating rmanual orin the terminal box
cover. ‘

- The earthing and equipotential bonding connections have been
made properly.

- Any supplementary equipment present (thermostat in coil, anti-
condensation heater, etc,) are properly connected and operative.

- All measures have been taken to protect against contact with
maoving or energized parts.

- Any separate fans are ready for operation and are connected for the
specified direction of rotation and do not impair the running
smoothness of the machine during operation,

CAUTIQON Theintake ports must be sited so that no foreign
elements can be sucked in and ejected through

the discharge port (hazard for eyes and skin, danger of poisoning).
Yhen air is sucked in from the atmosphere, the
& CAUTION intake ports must be covered with protective
devices (gratings or the like) in order to prevent

foreign elernents including parts of the body and cigthing from being
suckedin. -

it is not passible for this listing to be exhaustive. Additional tests in
accordance with other manuals or system-specific condittons may be
required.

NQOTE: To ensure that the machine is also permanently safe, the

following precautions are recommended for commissioning and then

at protracted intervals, initially alter about 500 operating hours:

- Check whether all screw/boit connections are tightened 1o the
torques given in the operating manual.

- Make certain that cabies and insulation parts -where accessibie -are
in good condition and are not discoloured.

- During operation, check for noises or vibrations at the bearings, end
shields, covers and housing compaonents.

EWN B10.430823/21
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- Switch off the machine if it is not running smoothly or is making
abnormal noises; initiate immediate repair. '

- fthe machine is running satistactorily, check the values for voltage,
current and performance,

- As far as paessible, manitor the temperatures of the bearings, etc.,
until the steady-state paintis reached.

OPERATION

Safety Notes

rotating parts or are required to direct the flow of
air for effective cooling are not to be open during operation.

Sound pressure levels over B5dB (A) may cause

A WARNING prolonged damage to health. Where applicable,
suitable corrective action rmust be injtiated.

After protracted machine shutdowns the measures recommended
under “Commissioning” in the section "Operation and Servicing™
are to be performed as appropriate, depending on the length of the
standstill period.

SERVICING

NQOTE: Careful and regutar inspections, overhauls and maintenance
are required to detect any malfunctions at an early stage and to
efiminate them before extensive damage results.

GENERAL SAFETY PRECAUTIONS

Before any workis performed on  the
DANGER machine or equipment, especially covers
over energized of moving pans-a:e removed,
the machine, itern of equiprment or system is to be properly dis-
connected from the supply. Apart from the main etectrical circuits,
particular attertion is to be paid to any supplementary or auxiliary
electrical areuits, especialty anti-condensation heaters. Wait until
the machine is at a standstill (coasting due to flywheel). See note
on danger, page 5, 6.
The standard safety rules, according to VDE (HOS for example,
are;
- disconnect from supply
- secure against re-actuation
- - confirm de-energization
- cover or provide barriers for adjacent live components.

The above measures are not to be reversed until
DANGER the machine has been completely assembled
and the servicing concluded.

The operational reliability of the machine can
& CAUTION only be maintained if original parts or authorized

replacement parts are used during every comec-
tive maintenance and the repair manual is consistertly adhered to.
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CORRECTIVE MAINTENANCE
&parrsm EEx-emotorsmustbemmedoutm

A WARN'NG Soemensshopsoracceptano&tested byanofﬁ-
! caally reoognrzed expen

MANTLING

. ional diagrams and representatlons in operatmg manuals and
other manuals contain information regarding the technical design of
normal machines and assemblies. HoWever special models and ver-
sions may deviate in techmcal detarls i any uncertainty exists, we
strongly recommend that’ you contact us statrng the machine type
and serial number, or that you have the mamtenance work performed
ata SIEMENS service centre U : R B

&CAUTION

secure all pansbemg workecl on.

ASSEMBLY , .
Joints that are sealed due’ to strmgent requrrements 1or type of
protection must be resealed during’ assembly with a suitable non-
hardening sealant (type: consult the proper operatrng and repalr
manuals).

it gaskets and sealrng elements are mstalled to ensure the degree of

protection, they mustbe exammed and replaced if they are nolonger
effective. - : - :

/\ CAUTION

becomelooseandposeadanger

ngmemng torques are specrﬁed m the termmal

Q-Pulse Id TMS998

Aﬁerfastenmgscrews/bohsareremoved somev'
pansarelustheldmoenmngﬁts Evendunng.
properdnsmanﬂmgrtrsshllpo&crblema!some-“.
heavypansmaymefeforesuddenlybecormmanddropoﬂ R
possibly causing mjumsanddamage‘ Take"surtable measumto I

box for bolted connechons of eledncal termi-.
nals. Hmesearenotwmphedwm somembles'

rrel
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Ersatzteile, vom werk lieferbar *

001A  Motorgehause vollst.

002A Pumpengehause

88?2 go!orlau'er
illenkugehager

008A Rillenkuge!lager

01tA  Spiralstitt

017A Halse for Rillenkugellager (8S)

0t8A Lageranstellsatz

026A Lagerschild

027A Lagerdeckel innen

030A  Stift tar Gleitringdichtung

031A Distanz-Haise tur Rillenkugellager

032A Nilos-Ring

033A V-Ring

034A Abdrockring

035A Gleitringdichtung

036A Scheibe

037A Zentrierstift

040A Leistungsschild

041A Schraube

042A Kiemmenkasten komplett

043A Toleranzring far Lofter (Ex)

047A Laufrad

048A Toleranzring for Lauirad

0488 Steuerscheibe

050A Ventilplatte

051A Fangplatte

057A Dichtung for Deckel

061A Pumpendeckel

065A Schutzstopfen

066A Kappe

068A VerschluBschraube

Dichtung

081A Erdungsschraube

083A Erdungswinkel

084A Kontaktwinkel

085A Erdungsschraube **

085C Abdeckung

087A Erdungswinkel **

088A Kontaktwinkel **

400A Lagerschild

4288 Cox-Ring

500A Lofterhaube

501A AuBeniifter

Sechskantschraube mit Kreuzschlitz

PaBteder far AuBenlfter

640A Kiemmenbrett

648A Zwischenstock

651A Zwischenstick

654A Dichtung

656A Oberteil

657A Dichtung

660A VerschluBstopfen

662A Erdung

663A Dichtung

665A Deckel

668A Schild (Schutzzeichen)

674A Leitung

- et e
(=]
D
o
«

o s P
L X
[=X=1
0w
> >

Piezas de recambio, suministrables de fabrica *

001A Carcasa del motor completa

002A Carcasa de la bomba

005A Rotor del motor

007A Rodamiento de bolas rigido

008A Rodamiento da botas rigido

011A Perno'en espiral

017A Casquillo para el rodamiento de bolas {lado B)
018A Juego de ajusie de rodamiento

026A Escudo portacojinetes

027A Tapa interior del rodamiento

030A Espiga para el reten

031A Casquillo distanciador para el rodamiento
032A Anillo Nilos

033A Anillo en V

034A Casgquillo de presion

035A Reten

036A Disco

037A Espiga de centrado

040A Placa da caractartsticas

041A Tornillo
- : 042A Caja de bornes completa
043A Anillo de tolerancia para el ventilador (Ex)
047A Rodete
048A Anillo de tolerancia para el rodete
0488 Disco de distribucion
050A Placa de valvula
051A Placa de retencién
057A Junta de ia tapa
061A Tapa de la bomba
. 065A Tapon de proteccion
066A Caperuza -
068A Tornillo de cierre
0688 Junta
081A Tornillo de puesta a tierra
083A Angular de puesta a tierra
084A Angular de contacto
085A Tornillo de puesta a tierra **
085C Cubierta
087A Angular de puesta a tierra *°
3 088A Angular de contacto **
i 400A Escudo portacojinetes
. 428B Anillo Cox
: 500A Caperuza del ventilador
S501A Ventitador exterior
503A Tornilto hexagonal con hueca cruciforme
505A Chaveta para el ventilador exterior
640A Regleta de bornes
648A Pieza intermedia
651A Pieza intermedia
654A Junta
656A Parte superior
657A Junta
660A Tapon de cierre
662A Puesta a tierra
663A Junta
665A Tapa i
668A Placa (distintivo de ia clase de proteccion)
674A Cable

** for Potentialausgleichsleitung
im Motorgehause .

> para el cable de compensacion de
potenciales de la carcasa del motor

Q-Pulse Id TMS998

Spare parts, available from the works *

001A Molor frame, compiete
002A Pump casing

005A Motlor rotor

007A Deep-groove ball bearing
008A Deep-groove ball bearifg
011A Spirat pin

017A Spacer sleeve

018A Bearing contact set
026A Endshield

027A Bearing cap, inner
030A Pin

031A Spacer sleeve

032A Nitos ring

033A V ring

034A Forcing-oft ring

035A Stiding-ring packing
036A Washer

037A Centering pin

040A Rating plate

041A "Bolt

042A Terminal box, complete
043A Fan spacer ring (Ex)
Q47A Impeller

048A Impeller spacer ring
0488 Port plate

050A Valve plate .
051A Catch plate

057A Cover gasket

061A Pump cover

065A Plug

066A Cap

068A Screw plug

0688 Seal

081A Earthing screw

083A Earthing bracket

084A Contact bracket

085A Earthning screw **
085C Cover

087A Earthing bracket **
088A Contact bracket **
400A Endshield

4288 Coxring

500A Fan cowl

501A Outer fan

503A Slot-head bolt

505A Featherkey for outer fan
640A Termina! board

648A Adapter

651A Intermediate plate
654A Gasket

656A Upper part of terminal box
657A Gaskel

660A Screw plug

662A Earthing

663A Gasket

665A Cover

668A Protection symbol
674A Conductor

Pezzi di riserva, tornibiti dalla fabbrica *

001A Carcassa del motore, completa
002A Carcassa della pompa

005A Rotore del motore

007A Cuscinetto a sfere a gota profonda’
008A Cuscinerio a stere a gola profonda
011A Spina

017A Boccola per cuscinetto a sfere (BS)
018A Corredo di cuscinetto

026A Scudo di supporto

027A Coperchio interno del supporto

030A Spinotto per guarnizione anello scorrevole
031A Boccola distanziatrice per cuscinetto a sfere

032A Anello Nilos

033A Anaello elastico (guarnizione)
034A Anello di separazione

035A Guarnizione ad anelio scorrevole
036A Rondella

037A Spina di centraggio

040A Targs dei dati

041A Vite

042A Morsettiera completa

043A Anello di tolleranza per ventola {Ex)
047A Girante

048A Anelio di tolleranza per girante
0488 Disco distributore

050A Piastrina di valvoia

051A Piastrina di ritegno

057A Guarnizione del coperchio
061A Coparchio per la pompa
065A Tappo di protezione

066A Coperchio

068A Tappo filehato

0688 Guarnizione

081A Vite di messa a terra

083A Angolare di messa a terra
0B84A Angolare di contatto

085A Vite di messa a terra **

085C Coperchio

087A Angolare di messa a terra *°
088A Angolare di contatto **

400A Scudo di supporto

428B Anetio Cox

500A Cappa della ventola

S01A Ventola esterna

503A Vita esagonaie con intaglic a croce
505A Chiavetia per ventofa esterna
640A Baséifa portamorsetti

648A Adattatore

651A Adatatore

654A Guarnizione

B56A Parte superiore

657A Guarnizione

660A Tappo

662A Collegamento a terra

663A Guarnizione

665A Coperchio

66BA Targa (simbolo di protezione)
674A Conduttore

** for equipotential conductor
in motor frame

** per collegamento a terra della
carcassa del motore

Active 10/12/2014

Pidces de rechange, livrables depart usine *

001A Carter de moteur complet
002A Corps de pompe
005A Rotor de moteur

. 007A Roulement a billes

008A Roulement a billes
011A Ergot

017A  Douilte pour roulement a billes (cote N)

018A Rondelles Belleville de serrage
026A Flasque palier

027A Couvercle intérieur de palier
030A Goupille pour joint rotatif
031A Entretoise pour routement a billes
032A Bague Nilos

033A Joint torique a levres

034A Bague d'extraction

035A  Joint rotatit

036A Rondelte plate

037A Goupille creuse fendue
040A Plaque signalétique

041A Vis

042A Boite a bornes compléte
043A Douille pour ventilateur {Ex)
047A Roue

048A Douille pour roue

0488 Disque de distribution

050A Plaguette de soupape

051A Plaquette de butée

057A Joint de couvercle

061A Couvercle de pompe

065A Bouchon de protection
066A Capot

068A Bouchon filete

0688 Joint

081A Vis de mise & la terre

083A Egquerre de freinage

084A Equerre de contact

085A Vis de terre **

085C Couvre-bornes

087A Equerre de freinage**

088A Egquerre de contact **

400A Flasque palier

4288 Bague Cox

500A Capot de ventilateur

501A Ventilateur extérieur

503A Vis a téte hexagonale a encoche cruciforme

505A Clavette pour ventilateur exteérieur
640A Plaque a bornes

648A Entretoise

651A Piace intercalaire

654A  Joint

656A Partie supérieure

657A Joint

660A Bouchon filete

662A Pidces de mise a la terre
663A Joint

665A Couvercle

668A Plague (symbole)

674A Conducteur

Reservdelar, tiltlgangliga fran fabriken *

001A Motorhus, komplett
002A Pumphus

005A Motorrotor

007A Kullager

008A Kullager

011A Spiralstitt

017A Hylsa t0r kultager (BS)
Q18A Lageransattningssats
026A Lagerskold

027A Inre lagerlock

030A Stitt tor glidringstatning
031A Distanshylsa for kullager
032A Nilos-ring

033A V-ring

034A  Avtryckningsring

035A Glidringstatning

036A Skiva

037A Centreringsstift

040A Markpiat

041A  Skruv

042A Kopplingslada, komplett
043A Toteransring tor fiakt (Ex)
047A  LOphjul

048A Toleransring tor 16phjul
0488 Styrskiva

050A Ventilplatta

051A Fangplatta

057A Tatning tor lock

061A Pumpiock

065A Skyddspropp

066A Kapa

068A LAsskruv

0688 Tatning

081A Jordningsskruv

083A Jordningsvinket

084A Kontaktvinke!

085A Jordningsskruv **
085C Lock

087A Jordningsvinket °°
088A Kontaktvinkel **

400A Lagerskold

428B Cox-ring

S00A Flakthuv

501A Yttre flakt

S03A Scxkantskruv

505A Kil {or yttre flakt

640A Kopplingsplint

648A Mellanstycke

B651A Mellanstycke

654A Tatning

656A Overdel

657A Tatning

660A Avsiutningspropp
662A Jordning

663A Tatning

§65A Lock

668A Skyddsmarke

674A Ledning

** pour conducteur d’équipotentialite
dans e carter du moteur

°* 16r potentialutjamningsiedning
i motorhuset

23
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* Bestellbelspiel:
* Order example:
* Exemple de commande:
* EJemplo de pedido:

* Esemplo d’ordine:

 ~* Bestallexempel:

i Klemmenkasten in Normalausfiihrung

H Terminal box in standard design

Boite 4 bornes en exédcution normale
Caja de bornes de la ejecucion normatl
Morsettiera in esecuzione normale
Anslutningslada i normalt uttorande

Einleiteranschlu8

Single-conductor
terminal

Raccordement a un
conducteur

Conexion de un solo
.congductor -
Conduttore unipolare

Enkelledaranstutning

OO1A

— — — — S G— G— — ——— oo— t—

2BV2 060-OMC 20-2F
Nr. E SH 645678 90 012
Lagerschitd 026A

008A
408A 428B
7A

Um 180 ° gedreht dargestellit
Turned through 180°

Représentée tournee de 180° l
Representacion girada 180 ° :
Rappresentazione del pezzo 1
ruotato di 180° :
Framstallit vridet 180 °

~.

033A 038A 0388

o

Klemmenkasten in &
I EEx e-Ausfihrung H 667A
I Etezrmindai box in &= 653A
x e design
Bolte a bornes en 4’5’ 665A
I exécution EEx e l! .
Caja de bornes de {a i b 668A
l ejecucion EEx e 1 it
Morsettiera in : =
esecuzione EEx e < = 663A
l Anstutningstdda i o
explosionsskyddat =
I utforande : ‘E‘
650A— |
[ 675A—::::§' X
| 840A——2 bty
| 652A- gy 6624 ¢
J 670A—

- /
656A

Teilweise gegenOberliegend
Or on opposite side

En partie en face

Parcialmente en oposicion
Parzialmente visto dal lato opposto
Delvis mittemot placerat ”

Q-Pulse Id TMS998

Active 10/12/2014

24

Page 196 of 338



SP140 Cullen Avenue Eagle Farm SPS Eagleview Industrial Park Vacuum Sewerage System OM Manuall

Normteile sind nach Muster im freien Handel The standard parts can be procured accord- ~ On se procurera dans le commerce les pidces
zu bezishen. ing to samples from local dealers. normalisées sur le vu d'un echantilion.

i Las piezas normalizadas, segun muestra, Le parti sono hormalizzate e reperibili, ' i

! pueden adquirirse en el comert’:io. secondo campione, in commercio. Egnr:'l:srad del kan erhatias i fria handetn en!.

025A 650A
028A 652A
0388 655A
063A 667 A
409A 671 A

038A 670A :
006A DiN 6885

082A 672A .
086 A 673A Lagertyp.—'——
653A 675A Type of bearing:
007A piN 625 Type de roulement:
00BA Tipo de cojinete:
Tipo di cuscinetto:

Lagertyp:

S07A DIN 471 6880  piN46320

gg82C
408 A DIN934 @ 658A DIN463208BI. 4 @ 6588 DIN 46320

e e et S

Schmiertabelle Lubricating table Tableau de graissage
Tabla de engrase Tabella di lubrificazione Smorjningstabell
Fettsorte / Type of grease / Graisse
Tipo del grasa / Marca di grasso / Fettsort AeroShell Grease 16
007A DIN 625 008A DIN 625 027A 428 B
Vakuumpumpentyp Rillenkugellager AS Rillenkugellager BS Lagerdeckel innen Cox-Ring
Vacuum pump type Drive-end deep-groove ball bearing Non-drive-end deep-groove Bearing cap (inner) Cox ring
Pompeo A vide-type Roulements a billes coté D ball bearing Couvercle intérieur de palier Bague Cox
Bomba de vacio-Tipo | Rodamiento de bolas, fado A Roulements a billes coté N Tapa interior del rodamiento Anillo Cox
Pompa a vuoto, tipo Cuscinetto a sfere lato A Rodamiento de bolas, lado B Coperchio interno del supporto Anello Cox ~
Typ av vakuumpump Sparkuliager AS Cuscinetto a sfere lato B inre lagerlock Cox-ring
. Sparkullager BS
Kurzzeichen Feltmenge Kurzzeichen Fettmenge Fettmenge
Code number Quantity of grease Code number Quantity of grease Quantity of grease
Désignation Quantité de graisse | Désignation Quantité de graisse | Quantite de graisse
Denominacion Cantidad de grasa Denominacidn Cantidad de grasa Cantidad de grasa
Sigla Quantita di grasso Sigla - Quantita di grasso Quantita di grasso
Konbe\eckning Fettmangd Kortbeteckning Fettmangd Fettmangd
9 9 g
2BV2060-....0-. .
2Bv2 060 - ... 1, | 6205 3.2 3
roo 2BV2 061 -....2-. 206- rl 6004-Z-J-C3 17 A
§ . 2Bv2 061 ... 3 | 8206~ 8 ’ 16 6004
i: .
l 2BV2070-....0- | 6207-J ' 6.2 21
i 2BY2 070 - .... 1~
ii 2BV2070- .. T2 6205-Z-J-C3 3.2 A 6205
1
: 2BV2071-....3 -. 6308-J-C3 15 6206-Z2-J-C3 4.8 50 ' A 6206
\
§ 2BV2071-....8 -,
; 2BV2 071 - s 6208-2-J-C3 8,7 : A 6208
K
9 Treibhllse
10 Spindel
9 Driving sleeve
10 Spindle
9 Douille d'emmanchement
10 Tige
9 Casquillo de empuje
10 Husillo -

9 Campana di spinta
10 Perno filettato

9 Drivhylisa
10 Spindel

25
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SECTION 5

EAGLEVIEW INDUSTRIAL PARK VACUUM SEWERAGE SCHEME

HIDROSTAL SEWAGE PUMPS
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EAGLEVIEW INDUSTRIAL PARK VACUUM SEWERAGE SYSTEM OPERATION & MAINTENANCE MANUAL

Q-Pulse Id TMS998

HIDROSTAL SEWAGE PUMPS

Serial No. H 2397
H 2398
Product Sewage and Waste Water
Flow 5Us
Head 9m
Temperature Ambient
Suction Flooded
NPSHA 3m

Hidrostal Model D100-R01+DDM1B-M100+D0 Close Coupled horizontal
screw impeller centrifugal solids handling pump driven by 2.2 kW 1450r/m
TEFC IP 55 Electric Motor complete with mild steel galvanised base
plate.

Pump suction and delivery flange is 100 mm drilled DIN 16.

Pump is in material 1 construction as follows:-

Casing Cast Iron

Suction Liner Cast Iron

Impeller . S.G. Iron

Shaft 420 Stainless Steel

Shaft sealing Double Mechanical Seals

Mechanical seals are tandem type with the product side mechanical seal
mounted behind the impeller and the motor side seal mounted in an oil
filled chamber.

With this feature the pump is capable of running dry without damage.

Section 5

Active 10/12/2014
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SERVICE MANUAL FOR INSTALLATION AND
OPERATION FOR K-LINE BEARING FRAME PUMPS.
NON REGULABLE/MECHANICAL SEAL.

Where adverse sucdon condidons 2xist and cause loss of prime, exwermal priming devices should be
used. Sucdon cooditons such as liquid temperawre, altitude above sea level and specific gravity
must be compensaed for by proper conswucdon of the sucdon line.

When pumping liquids with gas separadon, do not inswmll the pipeline for negatve suctdon.

Avoid gate valves for sucdon lift installadons and for posidve sucdon head inswmlladons, when the
pump is operadng ensure gae valves are compieely open.

GOOD BAD
—L
|

\ ;

Figure L.1 Figure 1.2

ALIGNMENT

The pump driver, if suopiied, is correcdy aligned on the baseplaie at the factory. However, a
cermin amount of deformadon of the baseplatwe is possible during transit and it is therefore necessary
to check the alignment berwesn the pump and driver before smart-up. The pump shaft should be
checked for both angular and paralle! alignment, a flexible coupling will not compeasawe for
misalignment. Inaccurate alignment wiil result in vibraton and excessive wear on the bearings,
shaft sleave and mechanical seal faces.

HIDOO3/1/1 . 26 July 1993
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SERVICE MANUAL FOR INSTALLATION AND
OPERATION FOR K-LINE BEARING FRAME PUMPS.
NON REGULABLE/MNMECHANICAL SEAL.

Thoe check for angular alignment (Figure 1.3) should be made by insertng an inside cailipec or @per
gauge at four points, 90° apart, berween the coupling faces which must be within 0.3mm.

To check tor parallel alignment place a smaight edge across the coupling rims at the ©0p, botom and
both sides. The unit wiil be in parallel alignmeat when the swraight rests evealy on the coupling dm
at ail posidons.

Figure 1.3

d1D003/1/2 26 Juiy 1993
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SERVICE MANUAL FOR INSTALLATION AND
OPERATION FOR K-LINE BEARING FRAME PUMPS.
NON REGULABLE/MECHANICAL SEAL.

TYPE CODE HYDRAULIC END

Hydrauiic size Dimeasion
Discaarge-flange dimeasion and
(1 inches)
Pump type
lmpeiler styie
[mpeller size b
Material executioa of the pump ‘ [mpeller and-
—— Clearance adjustmeat (impeiler > axecurion
{0 sucsion cover)
specificanon
Additional description of .
coustrucion
/
S | T 11
e I~

DO 4 X -3 8 3 0.2

E0 335X ~-H20100

T 18X ~-~7D2R

Fo0o 4K -MHI1LR

206 ¥ ~MO01

M28D~0010

R e~

impeiler Flange: L (empty)=Standard. D,.5.F =
Sopecial cone-dimeasion on ithe shaft ¢p (see ble,
page 13)

Bearing Frame

Styte: L = Standard, A= DA-3earing Frame

:;w

or 0 = Standard (clearancs adjusument by simmung),
R=Regulable, C= one-piecs volute casing-suction casing, regulaoie

1.2.2,5 and 7

ﬁr

GO (only ! size avaiiabie), LO, LL. LM, LA, LS, MO. MD. ME. Z0. ED,
HS, SO. SD and SS.

4,.Q 5 A D

02. 03, 04, 05, 06, 08, 10, 12, 16, 20 and 28. :
Volute - casings #d1 imeegraily cast guide rail auto-coupling OC corresponds -
0 03,0D cocresponds 0 C4.

A.B.C,D,E.F,E&.LLand M

NOTE: Cu some sbeets of the data book. wiers the discharge flange dimeasion of the aydrauiic code is
less than 10 imches. the zero has beea lert ouc.
Example: E0SK ESK

H1DQ0Z/1/3 : - 2 Augusc 1993
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OPERATION FOR K-LINE BEARING FRAME PUMPS.

SERVICE MANUAL FOR INSTALLATION AND

NON REGULABLE/MECHANICAL SEAL.

TYPE CODE

BEARING FRAME STANDARD CONSTRUCTION

H

La s I

[ e I E o B L e

O DN

o~

‘_l

—

XXX

LAY I S e s

'.J (Bl r._l

OO OO OO —e——

—

P R

I

v [

WxE <OO

[

LI O

Seal specinication
Execution Informatiod

=1l

i

Hydraulic size

Beanng frame size

Sezaling type

Matenal execution
Construction ciaracisrsncs

Basis

{empry) = standard
Soecial construction/exesunon

Without pumpside mech. sexl/wathout packing
pumpside
mecianical seal

speciTication Mechanical
Seal
Bronze {only for bearing
rrame for M-nydrauiic)
. Astestos packing
Asbestos-fres packing
(1.2. for Toodsmurf) Sturfing box

Standard (fre= snafted motorside)

Mormai. for nydrauiic matedal (.2 and 3
Same a5 | and hardened shaft siexve
Wened parts stainless stes!, {or hydr. mac 3

Bearing frame with stuiing box
DA-3eanng fTame with swuffing box -

2xeculion-specification

Decrails

" ses seaj

section

Bearipg frame wAth mechamical seaf motor side and pump side

= Se= hydrauiic secrion

dimension, for zxample DOZK-SO10E. .(Also se2 rype Code hvdrauiic.)

NOTE: As a rule the cone dimeasion for the impeller flange is fized by the Hydraulic size. As an ezcsption D23
angd D2M bearing {rames (heavy consrugtioa) reguest a "D -nydraulic surtable for an

A=

- shaft ead cone
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SERVICE MANUAL FOR INSTALLATION AND
OPERATION FOR K-LINE BEARING FRAME PUMPS.
NON REGULABLE/VIECHANICAL SEAL.

GENERAL

The original HIDROSTAL designs were of the D-Line conswucdon: Most sizes udlised a parabolic sucdon
piece as shown in Figure 1. The D-Line sedes is being replaced by the K-Line models, which udlise a
swaight conical sucdon for every pump size as shown in Figures 2 o 5. The advanmge is in the ability w©
adjust unitormily for wwear.

There are several differeat types of conswucdon avaiiable for specific models. The design differences
involve the volue/sucdon connguraton and the avaiiability ot sucden liners.

All models have besn converted to the K-Line design. Refer to factory for possibility 0 remofit D-Line
pumps with K-Line impellers and sucdon pieces.

COMMON CONSTRUCTION THROUGHOUT
THE K-LINE MODELS,

Al IMPELLERS

Impellers are of the screw-cenwmifugal design. Impellers are mounted on an impeller ‘flange bv
means of a pioned and registered fit at the peripnery (with the excesptdon of the D3K and D4K-
HS/S, which mount impeller direcidly onto shatt mper). The impeller is secured against the impeller
flange by an allea-head impelles bolt. The impeller flange is secured to the shaft by 2 out, udiising
a woodruff key to wansmit wrque (except some D3K and D4K pumps). This conswucton protec:s
the tlange aut from the pumved material and provides for quick assembly and disassembly. Secdon
drawings illuszate these fearures.

All impellers are smucally and dynamically balanced for smooth mechanical performancs.

Impellers are available in nodular iron (matedals | & 2) and sminless stee! (mawernals 5 & 5) for all
sizes.

NOTE: The pump is available only in clockwise romdon.

HID003/1/5 ) : 28 July 1993
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B. VOLUTE CASING
Volute casing is separate from sucugn part in all pumps (except D3K and D4K, where suctdon
casing is cast integraily with voluee casing, and F4K and HSK, wiere both conswucdons - separate

or iotegral - exist).

Hand hole cleancuts exist on all but D3K and D4K. All sizes nave the back pullout feamre, All
sizes have cings of driiled and @pped holes for various mountdng ¢paons.

All have a tapped hole for gauge aear the discharge flange, and a wmpped hole for drain ar the
towest point of the casing, May be assembled with discharge in different posidons.

Available in cast iron {materal 1) or sainless stes! (matedal 3) for all models, 2xcept D3K which
is not availabie in matenal 3.

C. SUCTION PART

Constmucdon here varies acctording © pump size and mawenal selected.  The sucdon part
consTucIon may be in one of wo caiegores:

1. Sucrion cover
- Figure 2

This is a oon regulable mode!, that means the ciearance must be adjusied by shims.
This type is available in cast iron (macerial 1) or stainiess steel (matenal 3).

2. Sucrion casing
There are thres types of sucdon casing consmwucion:
- Figure 3

Oue piece voilute and sucdon casing with fixed (non reguiable} liner.  Clearance
adjusment by siims. :

- Figure 4
Regulable modei. Clearance is adjusted by moving the liner within the suctdon casing by
meags of threz external cezuladng screws.

- Figure 5 (obsolewe mode!)
Same fearures as Figure 4 Gut with one-piezs voluee/sucdon casing.

NOTE: For availability of the differsat types of sucdon parts for the specific pump sizes and materials
reter to the availability chart and the secdonal drawings of this X-:ivpe secdon.

HIDCO3/1/6 . ‘ 26 July 1995

Q-Pulse Id TMS998 Active 10/12/2014 7 Page 209 of 338



SP140 Cullen Avenue Eagle Farm SPS Eagleview Industrial Park Vacuum Sewerage System OM Manual

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

D-TYPE

Figure 1

Obsolete ¥odel

HIDOO3/ /7
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K-TYPE

Figure 2 Figure 3

Sucrion cover non reguiable One piece volute/suction casing  with non
reauiable liner

K-TYPE

§
i

— ‘ =1
y) -

| W 5

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

For further detaiis 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 diswibuton setwork provides service wherever our pumps are sold. Should vou
require sales or service informadon please coawact your local HIDROSTAL represenave.

(o i1 . o)
¥ Jfidrmsis/ 8213 NEINKIRCH -CH
YR ' 1l
ORCL__ 1 NR[C ]
el T/
NAMEPLATE DATA Q i i C)

Each pump has affixed w it a pameplae with the pertinent data as to raung and materials of
coosrucdon. When eaquiring about parts or service he above data snould be supplied.

INSTALLATION
PRELIVIONARY

Prior to signing shipping documeants, inspect the shipment for shormges or damages and prompuy
report any (o the carrier. When a honizon@l pump is unloaded, ensure it is lifted at four equal
points on the basepiate. When a verdcal pump is unloaded, use lifting eyes; couplings, exwended
shatts and other accessories are normaily shipped in separate conminers w0 avoid damage during
shiprment.

STORAGE INSTRUCTIONS

If the unit is not 0 ode inswlled shordy arter arrival, swre it in a clean and dry place having
moderately small changes in the ambient iemperamure. Rowte the shaft several dmes zvery two
wesks by band. This will ensure a posiave coatng on lubricated surfaces so remrd rust and
oxidadoao.

HID0Q3/3/1 . 26 July 1993
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LOCATION OF PUMP

The pump should be placed as aear the liquid source as possible, avoiding 2ibows where possible on
the sucdon lige.

PIPING

The sucdon and discharge piping should be independendy supported near the pump, expansion
joints must be used where necessary (0 ke care or temperamre and pressure 2xpansion, so that
there will be 0o 2xternal !oading of the casing.

SUCTION PIPING

To obmin maximum available sucdon head, the sucdoa line should be as direct and as short as
possible, avoiding elbows. If zlbows must be used, a long radius type is preferred. It is impormant
in a sucdon line w0 avoid any sagging in which air may collect and, thereby cause loss of prime.
For this same reason ir is imperadve to nave the suctoa line airtght whea sucdon lift condidons
exisi. Unless a suctdon line rups 2ndrely downward toward the pump all reducers must be eccentric
(Figure 1.1) if inswlled in a borizonwl posidon. A swaight concenuic @per reducer (Figure 1.1)
should never be used in a horizonwm! posidon with the sucdon line cising toward a pump, as alr
pockers may collect in the top of the reducer and pipe.

GROUTING

A space of approximately 25mm (1") should be left perwesn the basepiate and wp of the foundadon
1o be tilled with grout. After the zrour has dried, the foundadon bolts shouid be firmiy re-dghtened
and alignmenr rechecked.

SEAL CHAMBER CONNECTIONS

Water or grease connecaons (© the sealing chamber must be provided according w applicadons, for
dewils, see relevant secuon.

HID003/3/2 . 26 Juiy 1993
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'OPERATION

ELECTRIC MOTOR DRIVE

A sarter with overload protecdon should be nswmlled o preveat the motor from being damaged by
overload. The overload reset should be se: so that they wip if the curreat exceeds the oominal
current ot the mowr. (Ses motor nameplae). '

BEFORE STARTING

The pump is ready to swmart when:

L. Pump baseplate is grouted and boited to the foundaton.

2. Pump and driver are correcdy aligned.

3. Bearings are facwory lubricated and ceady for smrt-up.: Refer w0 secdon enuded
"lLubricaton Instrucdons”, arter smri-up to derermine greasing procedure for 2ach bearing
trame type.

R

Seal water i5 supplied to the smrfing box, or oil level bas besa checked for units with
mechanical seals as indicated in the relevant secdon "Seal chamber connecdons”. '

, 3. All romtng parts are found to be fres whea mrned by hand.

6. Driver has be=n checked for correct roragon.

~1

Pump is primed. WNever run a pump dry. Toe liqud in the pump serves as a lupricaat for
close running surtaces within the pump and these may be damaged if operared dry for
exended periods. If insmlled with sucdon lift, the pump may be primed by using an
2jeclor Or vacuum Dump. Verucally insmlled solids bandling pumps will prime
auromatcally by having the impeller tongue submerged in liquid provided air 2vacuadon
through pump casing at ambpienat ammosphenc pressure is allowed.

3. [ospec: sucton chamber 0 see that all debris from constucion has besn removed.
9. As momeawum of iperua of the impeiler is small, full load and full spesd are reached

within one second. Therefore, if reduced vollage smriers are used (smr delw) the tme
adjustmeat berwesn sar 0 deita should be no longer than two 0 thres seconds.

HID003/4/1 A 26 July 1993
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. STARTING

While the pump is runging, an inidal thea periodic inspecdon saould be made of:

I. Stutfing box or mechanical seal (refer w secdon endded "Operadng inswucdons for solids
bandling pumps with smifing box" or "Operadng insowucuon for solids handling pumps
with mechanijcal seal").

2. Bearing temperature should not sxcead 90°C.

3. Alignment:  Successtul operation ot the pump depends on accurawe alignmeat. It is
recommended to recheck the alignment after inidal tun, then one week later.

4, Lubricadon: According to secdon 2adtled “Lubricadon Instrucdons”.

SHUTDOWN '

To sbut the pump down:
L. Disconnect gower 0 the driver.

Close all valves.

| ¢

3. Close seal water supply, if installed.

If the pump is 0 be out of service for a period longer than two wesks, the shaft must be
romied several dmes every two wesks {0 assure positve coanng of lubricated surtaces.

5. If subject to freszing, the pump must be drained and biown down with compressed air.
Also consult secdon endded "Operatng inswucdons for solids handling pumps with swffing
box" or "Cperadag instrucdons for solids nandling pumps with mechanical seal”,

HIDO003/4/2 ) 26 Juiy 1993
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OPERATING TROUBLES

Tae following table is provided as a guide to common operating toubles aad their causes. Shouid
the woubie continue, consylt your HIDRCSTAL representadve.

o a
Z =
~ = <
c =~ o
= < >
o [
> n 2 ‘
4 = <
2 o= E =
fa) - o2 - =
=t = = < =2
= = 9 N
g 2 2 - e <
> o = = o = =
- = = b o w
= = &~ ©Q = Z o
5 = = £ g - 2
- o Q =
c 3 5 § z S & =
= ¢ ¢ - & = = o
o E Z c = o < Z
. = ==y < £ B =z
PROBABLE CAUSES = s ' g = 5 ﬁ
< Q < Q = C o =
z =z z 2 > = O =
1. Pumo not primed X
2. Spezd too low X |
3. Spezd ioo nigh X x
4. Alr leak om suction b3 b3 X X X
5. Aur leak wn mecaanical seat ar stuffing 0ox X he l
&. Alr or gas in licuid X A X x X X
7. Discharge nead too nigh (above rating} X X X
8. Sucton lit oo high X X x
9. Not enough sucuoe pressuce for hot Liauid | X X X
10. Inie: pipe oot submerged enough X x ’ X x X X
L1, Viscosity of liquid greater than rating [ X y X | h ’
12. Liquid heavier than rating I X ’
13, Excessive sucdon head ' X X X X 2
l4. Impeller ciogged X x X 1
{5. Wrong direcdon of rotation X ] X x ] }
16. Excessive rupning clearapce - ) X Lx
HID0OO03/4/5 ' 26 luiy 1993
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s = = £ =
2 2 7 < o Z
a2 a8 > a <
> 9 Z = c = =
Z = x = c =
—_ - = U = z 2.
= — - < ~ ~
o = = & 2 <
S ° < z 2 =
= o = 3} z = < =
PROBABLE CAUSES = ¢ 2 = g = E <
o £ Z g = = < z
= jad = < ~ — —_
= = %) > <
¢ o o o 8 9 < g
.Z Z z - > 2 [ faa]
17. Damaged impeller x X X
18. Rotor binding : X
19. Defects in motor X
20. Voltage lower han rating X
21. Incorrect lubrication X
22. Foupdation aot rigid X
23. Misalignmeut of pump and driver l X X
24. Bearings worn X X
2S. Impeller out of balagcs X
26. Shart bent X X
27. Impeiler too small X
28. Suczon line clogged X X X
29. Sucdou {lange not sealed, hard gaskst 3 X X ' X X
30. Impeller rubbing against sucton beit l X X
31. Thick siudge and small impeller clearance X
32. Gas accumuladon behind impelier on vertcal inst. X X
33. Pump does pot prime - Vertical b
HID003/4/4
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MAINTENANCE OF HYDRAULIC PARTS

IMPELLER CLEARANCE ADJUSTMENT FOR WEAR

After some tme of operaton, the impeller and sucton cover (or liner) may have worn, increasing
the impeller gap. The impeller gap should be checked and re-adjusied whenever a sigmificant
decrease in pump performance is notced, or at least once avery year (unul a history is developed at
each different applicadon to indicate how oiten adjusmment will be required). Adjusument is most
cridcal on high-pressure pumps (D3, E4, F4, HS, 16, L8), and least cridcal on low-pressure pumps.

Excessive clearance is mot 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 vibraton due 0 w00 great a fricton in betwesn
the impeller and the suction cover.

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

Some pumps are easily adjusied by means of a movable liner (421); its posidon is regulated by
thres external regulator nuts (446) found on the sucdon 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 ot the shims (411) berween the motor and the
volute casing (40Q).

Examine your pump for presence or absence of the regulator nuts, and proceed to the corresponding
secnon of these adjusment insmucuoons.

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 fasweper (419). Thin shims may be a single piece of sieel wire - diameter equal to calculated
thickness - wrapped all the way around motor, under the swuds (419); ends can be bent ourward
around last studs (419), to avoid overlapping.

Tighten fasteners (419) again, and with a fesler gauge, check the actwal clearance between impeller
and liner (reaching in through the handhole cover (405) or through the sucton of the pump). If the
clearance is significandy different than "C" shown in column 2 of Figure 14, it is possiole that the
wear is excessive or not uniform: Disassembly and inspecdon is recommended.

If this adjusunent procedure does not restore original pump performance, disassemble hydraulic end
per following secton to examime for uneven or excessive wear on impeller or sucdon cover/liner,
and replace worn parts as necessary.

AID003/5/4 29 November 1993
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PUMP TYPE CLEARANCE TRAVEL OF THE APPROX. NO OF
COVM) REGULATOR NUT | TURNS FOR REGULATOR
B (mum) NUT
D3K/DaK 0.35
E5K
112 23
ESK-LS/LL

E8K-HD/SS 0.6 1.55 1
F6XK 12

F6K 1.40 1
Fi0X 0.5 1.95 1-1/3
H5X 0.35 12
H8 K 1.67 ' 1-1/6
12X 0.6 2.52 1-1/2
(6% 1.02 213
110X 2.09 1-1/3

[16 X 0.75 2.90 2
L8 X 1.28 ' 516
L12K 2.51 1-2/3

0.9

L20X 5.43 ] 2-1/3

Clearzne= "

NOTE: Clearance "C” should be checked along =atire impeller sdge, and again after rowacing impeller 1/4,
1/2, and 3/4 trns.

H1D003/5/5 ) 25 July 1993
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DISASSEMBLY OF HYDRAULIC PARTS

DISASSEMBLY FOR INSPECTION

For the toilowing sweps the casing-sucdon cover assembly should be placed with the sucdon flange
flat on the tloor or workbench, and the motor-impeller assembly removed or lowered inw place
trom above by a suimble hoist.

The romtng assembiy including impeller and motor can be lifted from the pump casing after
removing auts (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 sucuom cover.
Uniform wear on any of these surfaces can, up to a point, be compensated for by re-shimming or
adjusdng according to Secton 3.1 of this mapual. However, excessive or uneven wear will require
replacement of the worn parts.

REMOVAL OF IMPELLER !

Hoid the impeller (401) from wuning by hand, or by a swap wrench, or by locking pliers clamped
w the impeller. Inset a hexagonal key wreach (allen-tead wreach) into the tmpeller bolt (415) and
with a hammer, @p the wreach counterclockwise 0 loosen the bolt.

WRENCH SIZES

Pump size: D E F H I L
Wrench size: Smm {Omm ldmm 19mm 27mm 27mm

After removal of bolt, the impeiler can be apped loose from its {it against the impeiler {lange (163)

by a few taps with a rubber mallet.

NOTE: For pumps D3K, D4K-HS/S and E4T, the impeller is titied direcily onto the shaft wper (no
immpeller tlange is used). "

HID003/5/6 . 25 July 1993
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IMPELLER CLEARANCE ADJUSTMENT FOR NON-"REGULABLE" PUMPS

Adjusunent is accomplished by moving the motor inward toward the voluee casing. For the
foilowing sweps it has proven easiest that the casing-sucdon cover assembly be placsd with the
sucdon 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 fasieners (419) between motor and volute casing. Remove shims or shim wire.

To esdmate correct shim thickmess, lower motor into casing just untl impeller cannot be tmirned.
Measure gap betwezn motor and voiuwe casing at several places around motor flange and wke
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 0 obwin correct clearance “C" shown in
column 2 of Figure 14.

NOTE: If impeller dp is binding on sucdon lip, ses Secdon 3.3.6.

REMOVAL OF LINER OR SUCTION COVER
@) FOR D3X, D4K & EAT
These pumps bave a non-adjuswble liner (421) held in a {ixed posidon nside a one-piece

volute casing. After removal of the thres aflen-head sewcrews (418), this liner cam be
pressed out of the casing. Sez Figure 15.

X

!
;

Inty for D6K-LT

Figure 15 D3K, D4K, E4T

HID0O03/5/7 : - 26 July (993
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(d) FOR ALL OTHER PUMPS WITHOUT "REGULABLE" FEATURE

These pumps have a ome-niece sucton cover (402) which is bolted to the volute casing
(400) by swds and nuts (417). Adjusmment of clearance is by shims (411) berwesa the
volute casing and the motor. Note that on cermin models there may be a spacer ring (414)
berween matng surfaces of the sucdon cover and the volute casing. When there is
excessive wear on the conical surface, the sucdon cover (402) should be repiaced. See
Figure 16.

Figure 16: ES5K, ESK, F6K, F10K, H8K, HI2K. 110K, 116K, L12K, L20K: Non-Regulable.

HIDQO3/5/8 - ] 26 July 1993
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REVMOVAL OF WMPELLER FLANGE
(For pumps where impeller flange is used)

Bend mbs oo the locking washer (167). When loosenming the impeiler dange out (166), it may be
pecassary o hold te impeier flapge rom wrming, by bolung up the special wol siown on Figure
20 w© e mpped aoles in die imreller {ange. Use bolt thread size as indicawed in last cojumn of
mble in Figure 20. After aur is removed, ap impeller flange (163) with a mailet, and the impeller
flange snhould drop oif the snatt @per. if aot. use a puiley-2xmacwor wol 15 shown in

Figure 21, doited w0 the impeider fange witk bols or e size spown m the last cojumn of Figure
20,

=
ot

[
b

1
1l
E|
n
g
-1
n
l
1
N
1
+
)
i
I
i
r
—t | == | —-—

puve 'R | r]lobp| a|3] ¢ | L | MPELLER FLANGE | HOLE
SIZE NUT SIZE
SIZE WRENCH

SIZE ! |

o |las| wle ] 0|50 MZ0 1 M3 |
E =03 | w3 |0 s | 500 M28 a4 | oM

Fo|s5|48) w]| w2 wo ! s0 M35 s | oMz |
H |so|es| 18 |i0|z0] 0 o0 ¥ & | M6

(D M across {lats.
(2) xcegr for "H" pump size wiw "H”
tlats is used.

mowr size. In this case a special aur 70min across

Figure 20

Figure 21

HIDOO3/5/9 -9 Segtemoer 1993
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CAUTION:

SINCE BOTH SIDES OF THE YOLUTE CASING ARE MACHINED
IDENTICALLY IN SOME MODELS, IT IS POTENTIALLY POSSIBLE TO
ASSEMBLE THE PUMP WITH THE YOLUTE CASING BACKWARDS. PAY
PARTICULAR ATTENTION TO THE ARROW DIRECTION AS DESCRIBED
ABOVE.

FASTEN SUCTION COVER TO CASING WITH FASTENING SET (d17).

FINAL ASSEMBLY

NOTE: (Whenever a new impeiler is fined, without also repiacing the liner or sucton cover at
the same dme, the following clearance check must be done: Install impeiler-motor
assembly into volute casing assemoly. [f the dp of the impeller touches the sucton ring
(408} or the lip in the liner {or sucdon cover) - or if there is less than lmm ciearance
between the dp and the lip when the spirai edge of the impeller is firmly seated against
the conical taper inside the liner (or sucdon cover), then the impeller tip must be ground
off - parailel to the sucron tlange - undl 1 to 2mm clearance is obtzined. See Figure
32). - C

[peller %o clerrca: 1 23 I mo

Figure 32
[f (411) is a spacer ting in lieu of shims place this ring over the spigot of the motor.
Grease "O"-ring (209) and placs inw grogve on spigot of metor,
Now insiall motor-impeller assembly into valute casing. Install and dghten nuws (416).

Proceed to Section 3.1 of these instructions for correct sewing of regulator nuis - or for piacement
of shims (411) - for hnal adjustment of impeller clearancs.

HIDOG3/5/20 : ‘ 26 July 1993
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Q-Pulse Id TMS998

PART DESCRIPTION MATERIAL OF CONSTRUCTION
1,2+3 3
110 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 S’I'EEL STAINLESS STEEL A4
209 O-RING NITRILE
507 BACK COVER GREY CAST [RON STAINLESS STEEL As#
515 MECH. SEAL C,V. M, X,B ==
516 MECH. SEAL C. X =
545 SNAP RING SPRING STEEL
546 = SNAP RING SPRING STEEL
352 PLUG STEEL -
* Oonly for Mech. Se‘al:. c, V X
* % See type code description of this section
(REFER NEXT PAGE)
HID003/5/2 26 Juiy 1993
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CODE DESCRIPTION

Computer code for mechanical seal

[——— Type (material and conswucdion)
1 r——— Size (sharft diameter)

f‘—""‘\T/-"ﬂ

SDM-L0.6
SDM-34.0
8dm-V1.1
3dm-M2.0
8dm-X100"
Size 0,6 0.3 1.1 1.5 1.3 2.0 3.0 3.0 95 100 !
Cade | [
X . . . . o i
Size 5/8" I 7/8” ’ L e l L8 | w2 |z l 37, ‘ 4 | 95mm l 100mm |
‘ Stationary Part ‘ Rouating Part Seal Qutside (casing) |
C l Ceramuc Carboa Soring
M Silicon~cardide Tungsea-cardide Bugpa-N Casing
completely eaclosing
spring
X Sticon~caroide Tungswea-:ardide Stainless sie2i casing, compiewly "
eaclosing sorings
AVAILABILITY
SIZE-CODE |} 0,6 0,8 i1 1,3 1.3 2,0 - l 5,0 2,0 95 100
C X x X < x hd X
T
Y M- x X he X
P
i=y
= X X X X
&
NOTES:

- Every bearing {rame and motor is of douoie mecianical seal conswuczon.

- Up 10 size 5.0 the motor side seal is always of type c, sizes 95 and 100 always of wype .
The B-::ivpe seal is only for MIM and M2ZM bearing frames (motor and pumpside).

For biock pump with singie mechanical seal oniy type C is avaiiabie.

Sizes 0,3 and 1,5 are only used for motor side seals.

+

t

Reter: HIDO003/5/28 for seal and bearing dam

HIDOO3/5/22 : 29 Novemger 1993

Q-Pulse Id TMS998 _— : Active 10/12/2014 o Page 241 of3_38



SP140 Cullen Avenue Eagle Farm SPS Eagleview Industrial Park Vacuum Sewerage System OM Manuall

SERVICE MANUAL FOR INSTALLATION AND OPERATION
FOR BEARING FRAME PUMPS/Q-TYPE HYDRAULICS

2.0 SERVICE CONNECTIONS

On Bearing Frame

The service connecdons that are built into all pumps as sindard are lisied below. Please
refer to secdonal drawing oI bearing {Tame at end of the manual for specific demiis.

332a/332b Seal Flushipe Connections

For applicadons handling Lightly contaminated hqwds this connecdon is aot used:
However, in special cases when pumping fnigh concsntratons of soiids with a tendency 0
dehydration or sedimentaton, such as high concentrations of siudge or mud, there should
he a connecdon o clean warter flush. This connecdon wiil conduct clean water berwesn
the impeiler and the lower mecnanical seal (513), providing periodic removal of

accumulared sotids.

HIDM)1Y : i1 © 1 Seprember 1992
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Flushing warer must oe pressure-regulated berwesn 7 and 14 psi (Y4 o | bar) z0ove pump
discharge pressure. Typically, wacer is contolled by a solenoid vaive on a ame clock.
Adeguate duragon of each ilushing is 60 seconds; frequency of fusiung mus: de
estaplished for 2ach dirferent installadon, starung with once per day.

The quanuty of ilushing warter varies according 0 pump size and appiicagon: In most
cases, flow rates of 6-8 l/mun will de sufficient )

Alternadvely or even in additon to the above funcdon, this connecton may be used to
manuaily blesd the air {Tom the casing prior (o start-up, if there is no other placs for air
0 escape througi the discharge piping. o

In most cases the connection 3325 wiil be closed and fiushing water mixes with product
pumped. In cases where the solid accumulate, coutd form lumps or be Hbrous, ilushing
out via 353Zb wouid e the oreferred-3oiunon. Connecdon 332b also permits.comblete
draining of horizontai umts iIf required. !

336a/5360 Oil fill and Oii Drain Connecrons

Connecdons 336z is gosidoned i suci a manner that it should always De regarded as the
oil {1l connecdon.

Connecdons 3360 is the o1l dram connecton.

IMPORTANT

SEE SECTION DESCRIBING 'SEAL OIL CHECKING' AND ‘SEAL OIL
CHANGING’ FOR DETAILED INFORIVATION. '

Congecrion D:-

This connecdon iapped - 4" BSP permuls any leakage dirough the inboard mechamcal
seal (POS 316) to drain away thus preventng contaminagon of bearing Irease and
premacure failure of pearing (POS L23).

Tris drain must be left open. As soon as leakagze via ‘D is noted the gump shouid oe
removed 0 a worisshop for Inspeczon.

On horizontailv units Conneczon D must always be at the borom of the pearing (rame.
The factory buiid pumps with drain ‘"D’ on the opposite side to pump discharge flange, as
most norizontaily mounted pumps have the discharge {lange verdcaily. If the discharge
flange is in any other positon the beanng rame must Oe unpoited {Tom the hydraulic end
and re-posidoned so drain is vertcally down.

HIDUO10 12 16 Septemper 1993
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On _vertiez! umits the drain can be in anv posidon reladve to the discharge nozzie.
T ———— . & =

When inswiled m dry environment, the drain
can be left open. When insalled out-doors, or
in a siruadon where water could spray onw ihe
bearing trame, i.2. when wasiing down, an
elbow sniowld be fitted to prevent ingress of
casual warer.

Conpection 163

On bearing frames BCM.0 Connecdon 165 is
DCM.O permanendy pluggea

DEM.O

~ These bearing frames are oul Tubricared, 165 is the grease mippie connectdons [Pos 1317 on
the grease lubricated version of this pumo.

Connection 131

Greasing point for bearings on grease-lubricated version.

SEE SECTION "BEARING LUBRICATION" FOR FULL DETAILS

HIDO0N10 ) 13 2 Senrember 1993
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© 3.0 BEARING LUBRICATION
1. Grease [ubncarted Bearines
The tollowing Bearing iTames require pericdic greasing according to wble beiow:
HYD. BEARING SECTION R.P.M. LTUBRICATION AMOUNT OF
SIZE | FRAME CODE | DRAWING : INTERVAL HOURS | GREASE (GRAMS] |
&1 G2
B BCM.F 90-TU=115 | 3,000 500 s B
5,000 |
D DBM.F 90-TU 4110 | 2,900 500 | . 2 !
DCM.F S0-TU15T | 3.5 500 N |
E ECM.F 90-TU 4165 1,3 300 3 1
EFM.F 2,900 3 3
1.3C0 1,000 3 )
r M. T 90-TU 4163 L,2C0
FGM.G 1,500
2,100
The factory grease the bearings with
the following grease and we
recommend that, where possidle, the
same grease is used for periodic - T 7
greasing. STABUAGS NBU 8 EP by o L c
Kluber-Lubricagon. A0 T T
o A P ]
Eaquivaient Lubricants: 1 E! i l Do -r_;_ﬂ
, ghonr ! ' e
T TR | —
L. Mobiiux EP? (Mobil) |' HINR i ‘
A R we {—= 1|1 b |
oo ook B (B SN T
3. SXF LGEP? (8XT) I R | b=
4. Alvania EP? (Shell) NV
3. Multifak EP2 (Texaco)
6. Amolith Grease #2E5E° (Amoco)

When it is not possible (0 use this grease, a grease of similar specification shouid be
used.

HID010 14 17 October 1993
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STABURAGS NBU 8 EP pv Xluper-Lubricanon.

This grease (s of a minerai oil base containing 2 barium complex as thicikener.

Typical characierisucs:

e

Colour

Appareat dynamic visco. (approx]
Overanng temp. range

Max. temp (short dme]
Consiszency class (NLGI)

Penemation DIN [SO 2157 (0. lmm} 230

Dropping voint DIN ISO 2176
Corrosicn protecdon DIN 51802
RPM-parameter {n x d m]

miPas
°C
°C

°C

STABURAGS NBU 8 E? is:
Rolling Bearing High Pressure Grease
suiabie for long-iife lubrication under high specific deanng loads and for the protecton
against unusual gearing wear. Proven for vehicle motors, axie bearings, clecwic motors,
pumps and apove all for @per roller beanngs.

HIDHO10
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Ol LUBRICATED BEARINGS

For mgh spesd and heavy duty apolicadons, Hidrosal pumps can de supplied with oil
lubricated bearings. These can oniy be used on horizontal applicadons. Bearing frames
for oil lubricanon can be idendfied by the letter 'O’ at the end of the bearing {rame code
[ie BCM107

IMPORTANT

When factory supply bare-shaft pumps they are shipped without bearing
lubricating oil. The oil fill is to be made either by local agent, who may fit the
pump to a base-plate or by installer. Commissioning engineer should check oil
fill has been made prior to start-up.

The foilowing Bearing Frames are ou lubnicated and the oil should be changed according
to table below or when oil looks dirty and/or contaminated.

HYD BEARING | SECTION | R.P.M. | OIL . QUANTITY
CODE FRAME DRAWING CEANGE OF CIL
CODE INTERVAL (LITRES] |

B DCM.0 90-TU 4125 | 3,000 0.15

6,500
D DCM.0 91-TU 4139 | 5,600 0.15

6.200

Once per
D DFM.0 90-TU 4161 | 2,900 year or every | 0.35
' 4,100 3,000 hours

E EGM.0 2,900 1.2

5,500 :
F FEM.0 2,900 L3

(L

The correct level {or the lubricaton oii is the cenwe line or the sight-giass [Pos 336].
The factory recommend the following oil {or bearing lubricadon.

Auromobile Transmussion Fiuid [ATE] Unversal Oil. Facrory fill with version having
red addiave.

WARNING

O1il temperature should not be allowed to exceed 80°C. For applications where
this would occur consult vour local Hidrostal agent.

HID0010 . 16 -1 Seocember 1993
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N
(@]

CHECKING OF SEAL OIL

The condigon of the Seal Oil gives a direct indicaoon as to the condigon or the
product side mechanical seal. [Pos 315].

An oul condition check must be made after the first 1,000 hours of operation
and once a year thereafter. Or more frequently, if site experience indicates.

Immediately before checiang the oil, either run the pump for a few minutes or if
the pump has besn removed from site shake the pump to distibure any imopurides
througn the oil.

NOTE: Before procezding (o check the ol condidon, carefuily clean the area
around the oil-sight-glass (Pos 349] and the o1l piugs 536a and 5360.

IMPORTANT: When a bearing irame is fitted with an oil-sight-glass it shouid
onlv be used to obtain a quick visual indicadon as to the oil condidon. It should
not be regarded as an indicaton of the correct oil level.

BE CAREFUL in oil lubricated bearing frames to check the correct signt-glass.
Seal oil sight-giass [Pos 349] is located nearest the nydrauiic end; whereas the
bearing lubrication oil sigat-giass (Pos 336] is low down, berween the bearings.

The corzect oil level is above the level of the sight-giass for both forizonwily and
verdcally mounted pumps and, as long as ot level surrace cannot pe sesn through:
the sight-giass it can be regarded as having suriicient oil for sadsiactory overaton,
even though it may be nominally-beiow the original fiil level.

If the oii appears througn the sight-glass to be relanvely clean a small sample of
oil should be removed irom the bearing irame throug plug 5360 into a suitable
container and examined. If the oi is clear, there is no problem with the pump
ide seal [Pos 3137 and the removed oil can oe refiiled into the chamber, [Pos
5157 and plus 336a and the ol topped up, using the correct grade of ol to the
required level.

If the oil apoears through the sighi-glass to be somewhat miiky, dircy, or the ol
level is not apparent, a ull oil checik must oe made by draining ail of the oil
through the plus 336z into a suibie container and examined.

If the oil is reiatvely ciean and the water readily separates from the oil, the
separated oil can bDe returned to the oil chamber and topped up with the same
grade of oll 0 the required level. In this case is advisable that the seal oii is then
checied after a further 300 hours or operagon.

HIDG)10 . 17 ' . - 2 September 1993
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However

as thick as motor oil or aven thicker.

7, If {00 much water nas entered the oil the viscosity will be much agher-
In such cases it can be conciuded that the

pump side mechanical seal (Pos 51357 must oe repaired or replaced, which is dest
undertaken in an authorised workshop.

If there is a small quandcy of water in the oil, but the oil is otherwise ciean, it
does not indicate a faiiure or the mechanical seal, as it is possible that a small
quanury of water passed through the seal during the tmital running-in peziod.

If the o1l is dirty, or there has been a significant loss of oil, then it is
recommended that the pump is removed to a workshop so that the mechanical seal
assembly can be carefully examined. '

If the oil level is art, or pelow the sight-giass, then there has been significant
leakage of o1l and the pump side mechanical seal 515 may require replacement,
partculariy if no oil leakage nas been observed through drain connectuon "D". In
this instance the pump shouid be scheduled for a workshop overnaul in the very

aear furure.

NOTE: When re-insailing plugs 536a and 3360 always use a new copper sealing

washer.

Heat undl red and quench immediately in cold water.

SUMMARY
O CONDITION

O1l 1s clean
Oil is quiky

Oil looks dirty burt of low
viscosity and fres of siudge
(Small amount of dirty
liguid discoiours ou]

Sea] Qi Very Dirty

Seal Oil Beiow Signt-Giass

?S"E:

ACTION
Top up 0 correct level™

Draining oil, separate water reiill
separated ol. Top up (o correct
level* with same grade or ol
CHECKX AGAIN AFTER 300
EOURS

Completely drain old oi, flush
out, reflil™ with new oil
CHEECX AGAIN AFTER 300
EOURS

Remove pump to authorised
waorkshop for inspecaon

Remove pump (0 authorised
workshop for inspecuon

METHOD OF DETERMINING CORRECT OIL LEVEL

The copoer sealing wasfier must be softened as foilows:- .

PUMP INSITU
PUMP INSITU

PUMP INSITU

SECTION COVERING 'CHANGING SEAL OIL WITEH PUNMP INSITU’ FOR

HID0010
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SEAL OIL OUANTITIES

To renll the seal oii chamber 10 the required level the following o1l quandtes can be used

© as a guide:-
BEARING FRAME QUANTITY (Litres]

DBM.F 0.9-1.0
BCM.F/BCM.0 0.9-1.0

. DCM.F/DCM.0
ECM.F - 1.2 -1.3

DFM.0 .3
EFM.F - 3.5
FFME -
- ) EGM.0 3.5 ‘
FGM.F -
- FEM.0 3.8
HID0010 19 L6 September 1993
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SEAL OML SPECIFICATION
General
The factory il the seal oil chamoer on double~-mechanically sealed close-coupled pumps

with the same low viscosity ol used for cooling systems on immersible motors.

[YPICAT ANATYSIS

Specinic gravity at 20°C ‘ 0.812 g/ml
Viscosity at 20°C ‘ 5.75 mm?/s [cst}
Viscosity at 40°C ' 3.52 mm3/s [cst]
Sofidification point -38.0°C
Flash point 132.0°C
Burning point 142.0°C
Evaporanon energy 251.0 ia/kz
{ Solubiliry in water none i

For inswailadons which are exposed o iemperatures {ar delow (Teezing point [e.g. outdoor
imstallatons], the solidification point is very imporant.

IMPORTANT FEATURES FOR APPLICATION IN PUMPS

Instead -of this ou. another ou or even another liquid can de used. When selecdng an
aiternative cooling medium the following fearures must be considered.

L. The viscosity may not be higher than indicated by ISO VG.
2. Emulsificadon with water is not acceptable, as water penemanon could not be
detected.

(W)

Corrosion cesistance and aon-aging quality are required.

4. Following temperatures must be considersd:-
- Solidificzagon point and lowes: possible surrounding temperarure.
- Boiling point and nighest possible temperature of pump liguid.

3. In case of Bearing Frames equipped with eiecaicai moisture proges, it is imporant
that the liquid has good electic insuladon qualines.

HIDO1O 20 -2 Seorember 1993
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CHANGING SEAL OTL ON INSTTU BORIZONTAL PUMPS

For horizoatally installed pumps the oil can be drained via plug 5360 into a suitaple
container.

To refill the oil disconnect the peanng frame from the voluie end, turn the bearing frame
so that Plug 53€a and the signt-glass [when fitted 349] are both lying ar 45 degress rom
the verdcal [se= skerch]. The ot should be refilled using Plug 536a and the corzect level
for the refiiled oil is when the level is ar the centre of the sight-giass, which is also the
same level of the fiiling hole 536a.

— e 1 -
S i q 371 3¢ 824 < el 2
T CCRRECT St 5::1 3k Eff’!‘m‘ L

At this level the chamber is
0% full and leaves the reguired
air space.

Re-instal plugs 336 using a new
softened copper seal [ses note
above] and re-inswal the bearing
frame-to the pump with Plug
536a on the iop. Contnue ©
monitor seal oil conditdon oy
visual inspecdon through the
sight-giass.

HIDG10 -2 Seatembper 1993
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CHANGING SEAL O ON INSTTU VERTICAL PUMPS

The o1l must be removed oy frstly draining down to the level of 3360 and then using
some means to femove the remaining oil below the level or Plug 536o0. This couid be
done by either using a rubber tube as a sypnon or by emploving some form of device.
This is best undertaken afier removing Plug 336a.

, i he
| RN
] N
25 T, | N7 3
I /
| AR !
N 1\ ‘

Having removed all the old oil, flush with a little clean oil and refiil with clean o1l up to
the level or 33€a. ;

IMPORTANT

It is important the correct secdonal drawing is studied o determine Plug 356a. The
level or this plug ensures the correct air space is left above the ou. If connecdon
5360 is used this wouid not be the case.

Plugs 336z and 3560 should be repiaced using a sort copper washer.

Conunue to monitor seal o1l condidons oy visual inspecdon througn signt-glass.

HIDNO10 : i) . 1 September 1993
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MAINTENANCE OF HYDRAULIC PARTS

PUMPS WITH HEAVY DUTY HYDRAULIC END AND REGULABLE LINERS

B050 Secdonal Drawing 90-TU 4144 Mat Code IR/3R/SR
D080-D100 Secuonal Drawing 30-TU 4143 Mar Code 3R/3R
E080-E200 Secdonal Drawing 90-TU 4130 Mar Code 3R

This family of pumps nave been designed for the more arduous applicatdons where 2ase or
impeller ciearance adjustment is a reguirement, pardcuiar in situatons where the liquid
may contain abrasive solids. In this case the clearance is adjusted by three external
screws without disturbing the pump or pipework.

For a pump on a new application the imopeiler clearance should be checked and re-
adjusted whenever a significant decrease in pump performance is joticed or art least once
every six months, undl a mstory is develored as to now often adjustment will be
required.

Excessive clearance is not desirabie especiaily in the smaller pumo sizes, as a greater
perceatage of total flow can thus re-circuiate causing a drop in performance. Conversely,
less ciearance than the minimum lsted can overioad the motor and/or cause viorauon due
0 {00 great a iriczon berween the impeiler and the lner.

When pumping thick sludges or viscous material, larger clearances may be necsssary o
avoid fricgon; larger ciearances may actually increase {low capabiiity. Thererore, for
thick sfudges and nigh consistency matezals, set clearance to 2 ames that shown in table.

The thres adjusdng screws can be found on the sucdon side of the voiure, immediately

pehind the sucdon tiange.

A. IMPEILER CILEARANCE ADJUSTMENT OF PUMPS WTTH REGULABLE
LINER

Loosen and back-orf lock auts (Pos 4127 on end or ezch reguiator assemoly. Now slowly
and evenly screw-in each reguiator bush (Pos 422] just unal pump shaft cannot be turned
(this wiil eliminate all clearance derween the impeiler and the liner]. Be sure to wke the
same number of turns on each threaded reguiator bush; s ke=ps the liner concsnmic o
the impeller.

HIDDO10 . 3 2 September 1
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If the impeller 4p is binding on ;Twﬂs
the lip in the sucdon eye, or if SER IS
there is less than lmm sTuos (419)

clearance, between the impeiler sau (a11)

tp and the lip when the soiral N\ L

edge of the impeller is firmiy
seated against the conical @per
inside the volute, then the gp
clearance must be opeaed up.
To adjust the tp clearance the
impeller gp must be ground off
parallel to the sucdon flange,
uncl 1-2mm clearance is
obtained.

Now baci off the threaded regulator bush (Pos 422] exacdy the number of turas speciried
in the tabie [according to pump size]. Hoiding 2ach threaded reguiator bush from
turmung, dgaten the three sandard nex lock nuts [Pos 412]. Tmis pulls liner away from
impeiler the required clearance, and also locks the regulator bush in placs.

Ideally a fesler gauge snould then be used o check the actual ciearance berween the
impeller and liner, access being via the sucdon of the pump.

If the clearance is significantly differeat than 'C’ shown in tble, it is possible that the
wear is excesssive or uneved, disassembly and inspecdon is recommended.

In situatons wiere the actual clearance 'C’ cannot be measured, i.2. pump is instailed in
a system, it can only be assumed the clearance is correct, urnless a noucesabie reducdon in
performance would indicate otherwise. In this case, the pump should be removed so that
the hydraulic end can be disassembled and inspected for wear.

HIDOO1O 24 "2 Segtember 1993
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NS S SN ONNTA N

[

! Lo

=
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///‘ 116
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\\L/ ~Nd

Type Max. Max. Max. Reguladan No. of turns of Clearancs
Reguiaung claarancs reccmmend | auc Pos. 422 reguiator aut ‘8" (mmj
distancs X' (mmj ed adjusted 422 for C*
[mm] ciearancs (irom C =4}
C* (mmi a (1)
3050 10 3.9 0.2 M 18 X LS 0.23 l
D050 8 0.5 M22X LS 0.34 |
0080 0.24
C100-/S L7 0.54
0100-d/M <+ 0.40
=380 13 7.8 J.% MZ7 X L3 0.45
EIZS-SH/M/H
E1ZS-MH 7 <1 0.4 MI2X 1.3 0.45
Z200-dL/SL | 3 2 0.2 M2 X 1.3 1.06
£200-ML l 13 3.4 1.01
NOTE: Clearance 'C’ siould oe checked along enure impeller esdge and, again arter
rotating impeiler, 1/¢, 1/2 and 3/4 wms.

HID0OO10
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REPLACEMENT OF WORN HYDRAULIC PARTS

[f, after re-adjusung die unpeiler clearancs "C’ there remains oig discrepancies in tus
clearancs and the reset pumps does aot sumciently restors the pump Derformancs then the
uripeiler and/or sucaon Uner are worn devond their servics lite and should oe repiaced.

An Impeller is copnsidered worn when:-

a)  The outer edge {that which runs next to the liner] no longer presents a
smooth coptinuous surface but is grooved and is no longer conical.
This is best checked by placing the impeller into a new liner, if
available.

b) The discharge edge is worn so thin that smail abraded valileys on the
surface of the blade have, or are about to break through.

c) The impeller tip is worn such, that it is 1o longar hidden behind the
shouider (lip} in the suction eye of the liner [check that it s the
impeller that is worn and, not the entrance to the liner, whieh forms
the shouider].

Wear patterns on the {lat surfzces of the impeller are not crtical to the performancs, nor
is a gende rounding of the impeiler adge.

The liner/suction cover is cagsidered worn when:-
a) Deep circumferential grooving is present on the conmical surface.

b) The spiral groove is no longer visidle, or it is generally less than 1.5mm
deeper than the comical surface.

c} The shoulder lip at the inlet eve is not longer of sufficient width to
protect the impeiler tip.

NOTE: If the impeiler ap is visioie through the sucdon eye of the assembled pumps, it
is possible that {fibrous materials and rags will hang up on this dp and the pump will no
longer provide the excellent 'solids nandling capabinty’ for which it was onginally
purchased.

HIDOD10 6 "2 Seprember 1993
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ADJUSTMENT OF BACK CILEARANCE "B”

Experience in the ileid has indicated that very little wear takes place between the bacik of
the impeiler and the back cone [Pos 511] and factory tests have shown that even with
quite large back clearances "B" there is only a marginal effect on pump performancs.

In most instances adjusunent or this dack clearance will be unnecessary betwesn major
overhauis. The iactory build the pumps with "B" according to the dimensions shown in
the wble and in most instances it wiil be reasonabie to allow this clearance to opean up oy
1-2mm. Eowever, should it become necessary to reduce this clearance, shims siiouid be
placed petween the back cone {511] and seaiplate {507]. This mught be paracularly
necessary if the pump is handling fiorous matenal which may beccme trepped betwesn
the impeiler and the back cone.

The back cone is considered worn when; the spiral groove is neavily worn and is barely
visible or nas disapoeared altogether. [ the spiral groove is sull clearly visibie burt the
comers have pbecome somewhat rounded, the pump wiil sdil operate at its design flow
rate and nead, out the cuming acdon of the impeiler agzinst the back cone will be
somewhat reduced and if handling Sorous matesial it maybe worth considering repiacing
this back cone pardcuiarly if jamming of the material berwesn the impeiler and the cone
fias become a proolem. -

REMOVAL OF IMPEILER

Hold the impeiler {4¢01] {rom turning dy hand, or oy a Swap wrencl, or by locking piiers
clamped to the impeller. Insert a nexagonal key wrench (allen-head wrenca] mto the
umpeiler boit {4¢15] and with a nammer, @p the wreach counterclockwise o loosen the
bolt.

Wrench Sizes

Pump Sizs: C B D E
Wrench Sizes: [0 mm 10 mm 10 mm or l4 mm 14 mm

Alier removal of bolt, the impeiler can be @pped loose using a piastc hammer, rap the
impeiler face (NOT edgs or dpi] o ires it tom the shaft w@per. If it does not pop-ofi the
taper arier a rew sjarp raps, then feat the hud of the impeller (near the imoeller dolt
hole} with a soft-ilame torch, then rap again. '

HIDOO10 7 B 3 July 1994
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Before fitang a aew impeller [or a new imypeiler dolt], the length or the impeller dolt
should be checked, as foilows:-

1.

(93}

NOTE:

Place impeller into shaft and using a thin rod measure distance from ead of

snalt to the shoulder in the impeller bolt-nole. Remove impeiler.

Now measure impeller bolt length, from dp to underside of head and,
submract 1'% dmes the bolt diamerer. If remaiming distance is sjorter than
(1] above, a longer impeller bolt is nesded, to ensure adeguate engagement
of threads. : '

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 puils the impeiler dght against shaft before the doit
"bortoms out" in the shart dreads]. If the impeller bolt must be shortened
a significant amount, check if the threads on the bolt must be re-cut ;o
permit the required assemoied length.

Coat shaft taper with a light oii ONLY [do NOT use grease or anti-size compound here},
then install impeiler directly onto shaft.

Coar the impeiler boit with grease or anc-size compound. Inswall and tghten to the
torque listed below:

FACTORY FITTED IMPELLER BOLTS

HYDRAULIC SIZE HEXAGON | TORQUE N-M

8050
D050}
DOS0]
D100]

DO080]
£125]
E200]

DDMI1B
DDM1C

10

14

NOTE: If torque wrenci not avaiiable, correct dghmess can be approximated by hiring

long end of swandard 'L’-shaped ailen-wrench with several sharp nammer dlows.

HID0910
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REMOVAL OF "REGULABLE" LINER

The liner [Pos 421] s housed in the {ront pordon of the volute in the case of the smaller
pumps BO30/D080Q/D100. The larger pumps E080— have a removabdle sucdon casing.
[Pos 416] in wiuch is floused with reguiadie liner (Pos 421]. See secdon drawing of each
pump for exact consgucdon detaiis.

Pumps with reguiable liners can easily be recognised by the presencs of three large
reguladon bushes with lock nuts just pehind the sucdon fiange.

If the conical surfaces is worn, oniy the liner needs to be replaced. The liner can be
removed while the volute casing and sucdon casing remain attached to the piping, if
desired. Alternatively, the sucton casing may be removed rom the volure casing by
removing auts (Pos 417}, iIf more convenieat.

To remove liner, compietely remove small lock auts (Pos 412] on 2nd orf regulator bush
[(Pos 4227, then push the thres screws [Pos 4137 through the noles in the large reguiaror
bushes. If sbborn, the large regulator bushes can be tumed all the way into the casing
to force the liner out.. No attempt shouid be made to disassemole the regulator screws
[Pos 4137 from the liner undl the liner is removed from the pump; they are locdted in
piace and, must be neated with a forca to break the locate bond. -

The wear ring [Pos 408] should aot typicaily require disassembly; remove iTom sucton
casing only if badly damaged by unusual circumstances. [t will de necsssary to heat the
matng suriaces with a torci to desgoy the special adhesive between these two Darts.
Then press out wear rang with a avdraulic press.

REPLACEMENT OF "REGULABLE" LINER

Instail three regulator screws {Pos 413] into liner, using Locate’ "stud-mount”.

Thoroughiy grease 'O’-ang (Pos 430] and inswil into groove in casing [Pos £00] - this
groove is nearly hidden by the sucdon ring in some pump models. Grease 'O’-ring [Pos
4317 and inswail into groove in wear ring (Pos 408]. Assemble ring into suchon casing
with a lead nammer, unai sucdon rng is flush with flange surtace.

IMPORTANT

Make sure wear tng is {lusa with or sligntly beiow flange surface. If it is promuding
above suriace the connecdon of the sucdon pipeworX will push wear ring into casing
and close-up 4p ciearance, or in exmeme cases oind on impeiler dp whnica couid cause
bearing or seal failures.

Grease and inswall 'O’-ring [Pos 4067 onto large 2ad or liner.

HIDOO10 29 "2 September 1993
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Coat the sxternal threaded pordon or large reguiator bushes with and-size compound and,
install these into the casing (Pos 4C0] or (Pos 416] hex-side toward the outside [toward
the sucdon flangel. Screw these into the casing until they are flush with the inside of the
casing.

Now place liner nto casing, engaging the three screws into the holes through the three
regulator ousnes. (Note: The three screws are not spaced evenly around the liner, so
there is only one orieatadon of the liner where the screws wiil correcdy fit through the
regulator oushes]. :

 REPLACEMENT OF BACX CONE [Pos 5311]

Firsdy, remove impeiler as previousiy descrioed. The back cone [Pos 3117 is an easy it
onto seal plate [Pos 307] and should remove easily, any resistance will be caused by the
interfereace of 'O’-ang [Pos 146]. '

To repiace back case, grease a new 'O’-ang [Pos 527] and fir into spigot of sealpiate (Pos
5Q07]. Hand press a new back cone into piace. On the larger sizes, a light @p with a
plasdc hammer maybe required o overcome the resistance orf the 'O’-fng.

FINAL ASSEMBLY

After fiting a new umpeller and/or liner the correct impeller ciearance shouid be se: by
iollowing the steps defined in "Adjustmen: of Impeiler Clearance for Wear” taking
partcuiar care {0 check and, if aecessary, adjust the impeller ap clearance.

IMPORTANT

Should a complete smip-iown of the pump be required and mechanical seals need
replacing, we recommend tus work is done in & Hidrostal authorised repair cenwe,
who will have compiete repair manuals and any special tcols and facilides necessary
to properly assembie and re-assemble the pumps.

HID0O10 30 20 Seprember 1993
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N

L1
&i\*' 408
~, \J \\
NS 0
; SN
| 2arT | DEscrpTION | MATERIAL CODE |
| iR iR SR
400 | VOLUTE GREY CASTRON | GREY CAST IRON | STAINISSS STEEL
Ad i
401 | DMPELLER NODULAR RON STAINLESS STAINLESS STEEL
STZZL Ad Ad
106 | 0-RING | RILE |
408 | WEAR RING GREY CAST RON HIDRO EARD STAINLESS STEEL
Ad
a1y | sEIMS | STEZL |
215 | ADJUSTING 30LT | STADNLESS STEEL A4 i
415 | DMPELIER BOLT RUSTIESS STEE! RUSTL=SS STEEL | STAINLESS STEEL
Ad
219 | FASTENING SET | RUSTL=SS STEEL
471 | LINER GREY CAST RON HIDRO HARD STAINL =SS STEEL
Ad
422 | REGULATION NUT | STADVLESS STESL Ad
423 | DRAIN PLUG STEZL STEEL STAINLESS STEEL
A=
424 | PLUG STEEL STEEL STAINL =SS STEZL
A
‘ 130 | 07 - NG | NTTROE |
31 | "0 - ’AING | RIL = |
Hidros:al reserves the 5gnt 0 make changes without giving prior nouce.
HIDOO10 i1 16 Septemper 19932
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DISASSEMBLY
a) - Remove nydraulic ead as described in "Maintenance of Hydraulic Pars”.
b) Remove both '"Mechanical Seal’ seals, as previously described in this secton.

To remove shaft and bearing assembly {Tom bearing nousing (Pos 100] proceed as
follows:-

<) Remove shaft key (114] labyrinth (130] unfasten auts (136] and remove bearing
cap (103] and 'O’-ring (147]. '

d) Remove oil chamber casing [504] if sall fixed to [100], taking care not to damage
the stationary mech seal face. Press shaft and oearing assemoly from pump end
out of bearing nousing [1C0]. ,

e) Unfasten lock washer [127] and remove lock nut [126].

£) If bearings are to oe replaced remove fTom shart using pullers or press - depending.
on faciliges avaiiable in worksnopo.

AFTER DISASSEMBLING

Wash ail lubricants {rom bearings, oearing housing and Dearing caps with kerosene, and
dry bearings 0y thoroughly spinning 0y 7and or geatly with clean and dry compressed air.

Repiace bearings if they do not rotate fresly or its running surfaces show sigas oOf
deterioraton. Coat bearings with a rust prevenuve oil and wrap in protecve paper.

mount shaft (110] becween two centres and using a dial indicator, check shaft queness art
four positions by wurning shaft oy nand. These readings must but vary more than 0.002"
[0.05mm]. If so, replace the shaft. Examine all parts 0 be refitted for wear and
deterioradon. Reglace any which are beyond reconditoning.

Scour scale itom all parts with kerosene and wire brush. Coat all paris with a rust
inhibiung lubricant, with special care given to impeller boit (4157, and all threads on shart
(110]. If unit is not 0 be inswalled immediately, swore in a clean and dry piace.

HIDy010
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ASSEMBLING PREPARATION

a) Insure all parts to be reficted are free {Tom burrs, with screws and abuttng faces
clean and iree from damage. Repiace ail 'O’-mings. All studs to be refited must
be coated with Loctite Adhesive 307. Wrap threads on ail grease nippies and
plugs with Teflon tape. 'O’-rings must be greased obefore assemoling.

b) Special recommendadon:- To facilitate the moundng of the roiling bearing on
shaft, piace bearing on an 2lecTic neaung piate; do not exceed 30°C.
Temperatures above 130°C may cause damage. After mounting of rolling -
bearings on the spaft, hand-pack dearings fuil with grease.

c) Once lubricated, as sxplained, making sure thar cavides befwesen pearings are
grease packed, there wiil be no need for further lubricadon undi first lubrication
service [refer to lubrication chart] this wiil prevent excessive heating of bearings
during initnal pump operation.

d) When mountng roiling bearing into the bearing nousing, the bearing shouid be at
ambient temperature. -it is recommended 0 prefheat the dearing nousing to 30°C
maximuml.

e) For disassembling rolling bearings iTom bearing housing or from the shart, use

special exmractor or press. Do not use hammer or other conventional toois, wiici,
might damage bearing. When mounang roiler bearngs, take care to rotate shatt
in order 0 avolid damage O inner face Of dearing racs.

~1

197

HIDY010 16 September 1993

Q-Pulse Id TMS998 _ Active 10/12/2014 ‘ Page 282 of 338



SP140 Cullen Avenue Eagle Farm SPS Eagleview Industrial Park Vacuum Sewerage System OM Manual

Q-Pulse Id TMS998 Active 10/12/2014 Page 283 of 338




SP140 Cullen Avenue Eagle Farm SPS Eagleview Industrial Park Vacuum Sewerage System OM Manual

SERVICE MANUAL FOR INSTALLATION AND OPERATION
FOR BEARING FRAME PUMPS/Q-TYPE HYDRAULICS

RE-ASSEMBLY

When new bearings are o be used in the re-assembiy, it is very important that the
tearings are of 'good quality’ and of exacdy the correct specificanon. This is paruculariy
important in respect of the ratng of the thrust dearings.

When re-assembling this Bearing Frame, it IS important that Secaonal Drawing stted at
the beginning of the manual, is available and the assembly should be made as follows:-

1. Assembie the bearings art the driven end of the shart as foilows: NOTZ: This
operadon is dest done with the shaft vertcal. :

a) ldce spacer ting [109] on shaft then fit thrust bearings [121] wking care to
ensure that they are installed according to the orientation shown on the
Secdonal Drawing.

In order to assist the {itting of these dDearings on the shafi, it is best that
they are first ore-aeated on a suitable fot-piate prior to attempung (o slide
them over the shaft. After each Dearing has cooied, it shouid be packed
with grease, see 'maintenancs Secdon’ of the Manual for approvriate grade.

Of grease.
D) Dlace spacer ring {106] on bearings, taking note that this ting has a inner
and outer plecs, wien frng the larger diamerer outer ring wouid you

please aote that the siots on one side shouid bde piaced so that they face the
pump end of the dearing fTame, i.2., they face the two bearings that are
aiready fited o the snaft.-

<) Fit inner ring of rojler bearing (119], again after pre-ieadng. Once the
inner race has cooled, {t outside ring of bearing and pack with grease.

d) Place locking-washer (127] and tghten bearing assembiv, using locking aut
(126] bend over lociang &0 on washer [127].

2. Pre-feat inner ring or roiler searing [118] and Gt onto shaft pusiing up hard
against shoulder.

3. Prepare bearing housing [100] for assembly of shaft oy fitting snap-ring [150] and
spacer ring {137].

4. Hear bearing frame by gas torca (o a temperature of aporoximately 80°C and
install shaft oearing assembiy, pushing down by hand hard up against the shoulder
provided by snap rng [150].

HIDO0O10 37 "2 Segtember 1993
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Re-zssembiv. conanued

e s
7772/
il
N 7 :
' \ ‘ i
/
A/ ./ 7 / = -‘

| |
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1CS (SO 157 12 o6 (19 147
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Re-assembliv. conanued

3. Install 'O’-ring [147] and mount cap [103] and secure using fastening set [1357.

6. Press iabyrinth (130] onto shaft using special ool number This special ool
is used to prevent the labyrinth being pressed ico far and ruboing against and
siagonary cap.

7. Hear bearing frame [100] at pump end, using gas torch, and insml ourer part of
pearing [118] tus should be pusned into place dy fitang oil chamber casing (304].
Faving purt the bearing into the correct posidon part [304] should again be
removed and after allowing for the bearing to cool, the bearings packed with
grease, according to appropriate specificadon.

3. Place 'O’-ring [148] onto [100] and fit oil chamboer casing [304] by fastening se:
(5341.

WARNING
When fitting posidon [304] ensure that drain position 'D’ is on the bottom of the
casing, i.¢. on the same side as the mounung bracker at the shari-end or the bearing
frame. -

9. The end floar in the
bearings must now be
caecked art this stage or
the assembly. This is
best aope'by n’tm%g a a //\.__/,-— AL
magnerc base (o the ———‘—@—————v INDICATCR
bearing {rame and T |
positoning a clock-gauge = x S«J}D _B_%A X

T - - { .Zmm
on the end of the shaft. a | i
The snaft should now be ! '
ia . . MAGNETIC S S
lifted and pushed down, 3ASE N S
. [
SO as o register the \ i .
I — |

amount oI end iloat that -
. o i | ol ZEsRING |
is avaiiable. Tus Lfung l ZCUSING
can somedmes be best ;

.- : - {
aclueved Dy screwling an !
'eye poit’ into the tapped
hoie on the end of the
shaft and lifing the
bearing iTame on a
crane.
The correct 2nd-float for this Bearing frame s 1/10th 0 2/10th of a miilimewe
[(4/1G00 to 8/1000 inca.
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10. ASSEMBLY OF INNER MECHANICAL SEAL 316

Unless the bearing frame fhas besn buiit for a special appiicadon this inner seai
wiil aiways be Hidrosul type 'C’ with open spring and a ceramic s@amonary face
and caroon ro@ang facs.

WARNING:

While cieanliness is imporant during the entre bearing. frame assembly, it is of
ummost impormance wien re~-assembpling the mechanical seals.

Lubricate outside of the rubber seal which supports the csramic part and carefully
press ceramic face and rubber enciosure all the way into its seat in oil chamber
housing (504]. The ring must fit Hghtly and square in its seat. TAKE CARE TO
PROTECT THE FACE DURING THIS OPERATION. Examine gap berwesn
shaft and inner diameter of seal face; when face is correcdy installed, gap wiil be
uniform ail round the shatt.

WARNING -
The seal face is orittle and can easily chip if.the inside edge carches a shouider or
grove wien sliding aiong shatt. Take care 0 keep the seal square wien sliding along
shait, also apply uniform gentle pressure when inswlling it sear.

- IMPORTANT

Careruily clean faces of stamonary and rowafing parts using ciean Tissue and Ligh;ly oil
ABSOLUTE CLEANLINESS OF SEAL FACES IS ESSENTIAL [F SEAL IS TO BE
TIGHT.

Remove spring and soring-rewining ring itom mechanical seal lightly lubricate the
bore oI the rubber part of the seal with ou, at the same ame, lighty o1l the shart,
as this will assist in sliding the mechanical seal nto place.

Install rotadng part of the seal by carefully siiding along the snart, @king care that
the face does not 'catch’ on any of the snap-iing grooves {343], wien installed the
carbon face siould touch the siatonary iace. Be sure the rubder part sits
uniformly on the shaft and that it 1as besn roiled out from under the mewml part of
the seal facs.

Insail seal-spring and spring-:etalning nng.

Compress spring Dy pusiing on the remining win
turn shaft by aand, to check for {res-running.

uQ

and insiall snap-nng (346] then

HIDXO10 41 16 Septemper 1992
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fue—
fye—y

The next step is {0 prepare the bearing irame, so that the dgnmess of mechanical
seal (518] can be checked. ,

N

length or rubber/piasac
nose.

i

e

[/ 7 =4 i‘f 7
Seal off shaft end of /___" — |/
. - . ( ;I
Bearing itame, using L Wy /1
" : .. Lo I I | /
aydraulic test tool |/ |k
ensuring a rubber sealing ;/ : ;
ring is placed berwesn / : I oy ~ ~
i of ! = =
the end or the tool and d ) ! ¥ ' ,L_JEEE'
‘ VIV Scal
the bearing cap. o——————— 4 .
N )
. . 1NN HN
All plugs in bearng ' 1\ : :3
frame must de installed l E‘/]L/i’ g
at this siage. - ('. =
Connec: a dry-air supply l C\Jr——ﬂ
: 1 ) : ! i
to connecdon 'D’ using a | i
l
{
|
|

The interior of the bearing {rame should now e pressurised using dry-zir to a
pressure not excesding 0.5 bar. We have found iTom experience, a bicycle pump
is often a convenient method of carrying out this funcdon. Immerse bearing iTame
mn a tank of water and carefully check for bubbles leaking through the mechanical
seal assembly. If a water-@nk is not available, stand bearing frame vertical and
fiil the "oven end’ of ou chamber casing (304] with warer and observe for air leaks
around mechanical seal. '

Fit 'O’-ring (527] onto (504] and secure mechanical sesl-olate {S07] using
fastening ser {534]. Inswall pump side seai according to type of seal, as follows:-

,_,
)

13. ASSEMBLY OF OUTER MECEANICAL SEAL 515

Inswalil stzdonary part into seal foilowing same insmucdons and precautons as for
nner seai 516, as msTucdons and preczudons as for inner seal 516, as previousiy
described.

HIDuO10 42 16 Septemper 1993

Q-Pulse Id TMS998 4 Active 10/12/2014 _ Page 292 of 338



SP140 Cullen Avenue Eagle Farm SPS Eagleview Industrial Park Vacuum Sewerage System OM Manual

i p

Q-Pulse Id TMS998 Active 10/12/2014 Page 293 of 338




I

SP140 Cullen Avenue Eagle Farm SPS Eagleview Industrial Park Vacuum Sewerage System OM Manuall

SERVICE MANUAL FOR INSTALLATION AND OPERATION
FOR BEARING FRAME PUNMPS/Q-TYPE HYDRAULICS

The rowdng part should oe installed according !o type of seal.
a) OPEN-SPRING Type 'C’ and 'V’ Seais

. Follow instucdons as previously desczibed for inner seal (516]

D) RUBBER BEILLOWS Type 'M’ Seal

Lubricate with oil the rotadng part of the mechanical seal, put the rerining
ring 'A’ on the rubber boot with rounded edge towards the rubber poot.
(See figure 29]. Push the wnole assembly nut hand over the shaft as far as
possible. Mount the special ool over the shaft tup [Ses figure 30}, and
compress the mechanical seal undl 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 wrms perzecdy in line with the rubber boot and thart it
is not cocked. Then Ty to pull the rubber boot off shaft by hand to make
sure that the lip has reliably engaged in the shatt groove.

|

\
E L=
| \*\
c;————-———-——l——;\i B
4 | bt
(
|
]
FIG 29 FIG 30
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) STAINLESS STEZL BODED Tvpe "X Seai

Lubricate inner rubber 'O’-sings of seal with light oii, and put a small
amount of oil onto shaft. I[nswil endre seal over shaft, and press gently
down shaft unul rotadng face touches smoonary face. Now inswall snap-
rng over spatt, and pusi on snap-7ing [compressing springs in seal] undi
snap-ang snaps into its groove. It may De necessary to use the special {ool
pushing against the snap-7ng, wurning the tool’s bolt to provide suriicient
pressure to start the snap-ring. Remove special ool. Then re-inswll the
thres small setscrews into the seal rotating part, and dghtea frmly.

14.  The outer seal 515 has now to be air tested for dighmess.

Ensure a length of open ended rubber pive is connected to 'D’ and the special tool
enclosing drive shaft is sail fitted. .

Connec: dry air supply to connecdon 336 and pressurise oil seal chambper w0 0.5
bar. Immerse bearing {Tame mro tank or water and check for leaks. Take care
not to immerse free end of wbe connected o 'D’. To check seal 316 is suil dgat
when pressurised from opposite side carefuily immerse fres end of tube conneczed
10 'D’ from above into water, after a snort wilile bubbles wiil apoear if seal 516 is
leaking.

If seais are cght 11 seal chambper with oil according 0 insgucdons given in
secaon dealing with seal oil and assemply 0 aydrauiic end, according :o
insmucdons given in "Maintenance of Hydraulic Parts”.
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REPAIR OF BEARING FRAMES

GENERAL

Berore procseding to stmip-down the bearing rame, check ihe pump code, 0y referming o
the stainiess stesi nameplate secured o the oearing frame and, then caeck vou have the
correct manuai. Tne 'Reference Data’ sheet ar the front of every manual swartes the
compiete pump code to which manual refers and separately states:

a) Bearing Frame Code

b) Type of Product side seal [Pos 3i5] fitted by facrory
c) Number of the 'Secaonal Drawing’ of bearing frame.
d) Serial number of pump(s] to which manual relates.

Only when it nas been eswabilshed that the correct manuai is avatiable, should the service
enginesr proceed (0 suip down the bearing Tame. In situadons where the namepiate has
been removed or damaged, eaci Dearing frame nas the serial aumber heavily smmped into
the casung, which can be used (o select the correct service manual. In case of difficuity,
contact your authorised service centre or Hidrosmi agear.

Essennal Facilities

In order that repair can be carried out in accordance with this manual, it is essendai that
the repair cenme has avaiiable any special ools required for fiting Hidroswai "M’ -type
Mechamcal Seal, {if ired] pius other ools as descrived in the manual and have available
a waler tank and means OI pressurising iie dearing frames with dry air at 0.5 bar.

it is assumed that the usual faciiiges of clean work denches, presses, mewmic ols, oils
and greases to the correct specificanon will be avaiiable.

REPAIRS TO BEARING FRAME

In order o repair the bearing {rame the volute and impeiler will have aiready have besn
removed per insucadons under heading "Maintenance of Hydraulic Parts” and the seal oil
drained out per instrucdons, under heading "Checking of Seal Oii".

To suip down the bearing frame, placs on a suitable bench and suip from the impeller
side, as follows:

L. Remove the back-cone [Pos 511] by gendy tapping with a lead or piasdc hammer,
or geady lever oIf using screw drvers, dus wiil expose the producs side
mechanical seal.

HID(010 48 - 16 September 1993
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[R]

REMOVAL OF PRODUCT SIDE MECE. SEAL [Pos 5131

General

The first siep is to determine the type or seai which is fitted. Factory provide the
opdon of four types 'C’ + 'V’ + "M’ + "X’ and can de idendiied as foilows:

a) Rererral to the 'Rererences Data’ sheet at the front of the manual.

0) Examinadon of the pump code, product side seal type is the single digit at
the end of the code, i.e. BCMIF-M. [Refer to explanatuon of pump code at
the front of this manual].

c) Examine the seal and refer (o following diagrams. In certain insiances, the
appilcadon may have required a change of seal type to that originally fimed.

NOTE: Al seal opuons, are interchangeabie and therefore a difierent type of seal
can be fred during repair if it is feit dus is qecessary refer to your aearest
Hidrostal agent for the correc: selecdon of an aitermatve seal, giving full
apolicanon details and- the reason for requesung an alternative seal. )

REMOVAL OF OPEN-SPRING *C” AND 'V’ TYPE SEALS

Remove snap ring [Pos 346]. Make sure the Woedruff key groove has no sharp edges w0
that the rubbder parts of the seal cannot de damaged as they are removed. Oil the shaft
for ease or disassembly. Now the seal rowfng paris can be pulled off the shaft by hand.

S48
= ) =
[ . =
— h
= =
A 2
2 22

I'd ) 4 ; =8
] N !
Yoo | Y
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REMOVAL OF RUBBER-BOOT. 'M’-TYPE SEALS |

Remove remining ring "A" ffom the rubober
boot of the seal oy gendy prying with two
dull-edged screwdmnvers, as this can puncure
ruboer boot. Rather, lay some convenient
object onto back-plate, to act as a fuicrum for
each screwdriver, and pry cng direcdy up,
away irom ruboer boot.

CAUTION:

Use oniy dull-edged screwdrivers since sparp edges could cut the rubber-ooot. Do not
twist screwdriver, as this can puncture ruober ocot. Rather. lay some convenient
object onto back-plate, to act as a fulcrum for sach screwdriver, and pry ring direcdy
up, away from rubber boot.

[

7 . - = ) SoU
s m ' AN
Make sure the Woodruii kev groove has no sharp edges so .dhat the ruboer parts cannot be
damaged as they are removed. Gently insert a smail dull screwdriver berwesn the shait

and the rubber boot.

CSEAFTY
SCIETH DRIVER

(==

oo

e
—
——

==y
o
—

By liftung and wmrning the screwdriver
around the snart, the lip of the rubber
poot can be lified ourt of the shatt

]

o

1&
—/\.
l

groove. Lubricadon of the shaft and Sz ‘

the boot helps this disassembly. Once __% ; ?;

the boot is fres of the groove, the L B =

endre rowtng part of the seai with beot P SN

can be pulled off the shart. (L
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If necessary, use two blunt ended screwdsivers to pry the seal face loose, ses below:-

REMOVAL OF STAINLESS STEEL BODIES 'X’-TYPE SEAL -

Remove all thre= small ser-screws from outer body of rotating part. Remove snap-iing
[546]. Qil the shaft for ease of disassembly. Now the seal rotadng part can de pulled off
the shaft by hand. '

| T'h'_// v f
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REMOVAL OF STATIONARY SEAT TALL SEAL TYPES]

Unitasten auts [Pos 334] and careruily remove seai-oiate [Pos 507] wking care that the
stanonary seat of the seal does ot contact the shaft. The seart can easily become chipped
and, therefore unusable if contact is made with the shaft, pay partcular arendon as seal
passes over grooves for snap-ang (Pos 3457. '

The swdonary seai can now be pusiied out or 1ts seai-dlate from the back-side.

545538 516 395 1L0

562 56 S07207 W6 552 521

REMOVAL QOF INNER SEAL [POS Jibi.

Except ior special circumsiances this seal wiil aiways de Hidrostal type 'C’ and therefore
proceed 0 remove per insmuczons ior 'C’-iype seal.

Any alternadve seal will be "M’ or "X’ and can easily be identfied by its consgucdon and
therefore should be removed per insTucdons for produc: side seal (Pos 313].

The statonary seat for Seal 516 can be removed by the same procedure as for Seal [Pos
3137, arter the oil chamber casing [Pos 304] nas desn swipved Tom the bearing iTame
taking the same precaucions 0 orotect seal {rom contacung the shaft.

HID0OO10 19 16 Seotember 1993
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POS | DESCRIPTION CODE VMATERIAL"
12) 3
GENERAL
{00 Bearing Housing 1GL A A
101 3ezring Support ITL/ITS | A A
102 Searing Cap P.S \DL A A
103 3earing cao M.S. iDL A A
104 | Soacer ring P.S. [RD/SRS | X K
105 Spacsr ring M.S. IRD/ISF | ¥ he
i06 Bearing spacer {RD X X
107 Soecsr ting {RD X K
108 Fasteaing set {16-101 38B M- M
109 Soacer ring for [19 disassembly 1SAs58A | K he
110 Shant 1WO HA = F+L
12 Woodrurf key - =K L F
114 Couoling kev 3FX L L
LLs Oii seal stesve for {28 (bearing (rame size 7) 3DB { {
116 {ntzrmediare suoporting frame (TZ A A
117 Decp groove ball bearing M.S. SLW . -
113 Roller bezring P.S. ILW
i19 Roller bearing M.S. LV - -
120 Decp groove dail bearing (oid execution P.S.) LWV
{121 Anguiar caneact ball besring LW -
122 Soherical roller bearing (old execudion 2.S.) LW - -
123 Axial-spherical roller bearing LW -
124 Sohnerical coiier bearing (oil execution M.S.) SLW -
125 Double row 2ngular concac: ball dearing SLW - -
126 Lock aut {or shart/Locking siesve 3IM L L
127 Lock wasner for 126 LT 0 o]
123 Qii seal M.S. ior bearing irame sizz 7 30s Q Q
129 | V-ring 2.5. DV Q Q
{30 | Labyrinth M.S. IRLSRL | K/A KA
131 Grease aipple 3INF N N
{32 Grease cup R 1/4° 3NS N N
133 Plug M10 SH M M
{34 Lubricanc drain olug for 101 or [16 3R N N
{35 Fastening set {00-101 and (16 3BB M M
120 Tarower disc P.S. 3DG K K
(41 | Fastening set 102-101 388 | M M
et Labyrinth 2.5. IRL A =
145 O-cing for 144 30 Q Q
146 C-cing 3C0 Q Q
147 QO-cing for 100 3Co Q Q
148 O-cng for 100-116 or (02-3C0 3CO Q Q
149 Snap cing for 144 SRF 0 o]
150 Snap qag for {02 3RF 0 0
151 Spacsr ring for bearing 113 IRD X X
152 Oii seat 2.S. for bearing {rame sizz 7 3Ds Q Q
155 Saap ring for 52, bearing {rame sizz 7 3RF 0 0
154 Lubcicant drain plug for 100 SFV N N
157 Sopacsr ting [RD K X
138 Distancs ring for 152 (for immersiole wnst.) K K
159 Driving pin. bearing size 7 SFC 0 o)
*Cor material expienation sec material
**Depending on size
***8r=ss
HID0010 32 6 Aprii 1994
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POS DESCRIPTION CODE MATERIAL"
12 5

GENERAL J
160 Saap cing for 118 3RE o (0
161 Spring SLD o} 0
162 Snap Ring M.S. SRF 0 o]
163 Plug 3FO N N
164 | O-cing for 1307126 300 Q Q
163 lmpeiler {lange EAYS 3 C
166 lmpeiler aut BASY| ke £
167 Impeiler locking washer for 165 RATS X 3
168 Fasteaing sec 102-116 3BB M M
169 Spacer ring for [2 + (4 IRV K X
170 Bearing cap for 102 (L20DA) IDD A A
171 Fastening sec for {02-170 102-{72 3B8B M M
172 Steeve bearing {rame M23DA 1GG A A
173 Housing {or Mechanical seal sear P.S. (M28DA) iDD A A
174 Qii lmoetler {or oii circ for bearing {rame 2A A A
175 Cap for meca. seal 516 M.S. MM28DA old execution) A A
176 Fastening set 17300 3BB M M
177 O-cing for 172 3DO Q Q
1738 Sleeve bearing for M23DA) 3LG
{79 Nozzie {or bearing lubrication (rame size 7S 179-01 T xx=
191 O-¢ing for 173 3D0O Q Q
192 Masher for 165 M F_

STUFFING BOX

200 Back cover for swifing box IGD A Cc

201 Sturfing box sealplate 1PS A C

202 Giand iDS A C

203 Neck bush {RP X F

204 Lantemn cing IRS z c

205

206 Fastening se¢ [01-200 - M £

208 Shaft siceve DB (€)) £

209 O-ring for 200 3DO Q Q

210 O-cing for 201 30O Q Q

213 Shaft sleeve oin SFZ G F

214 Rubber sealing washer for 208 $DG Q Q

218 Sort packing sop xx xx

216 O-cing for 208 30O Q Q

218 Plug for lushing conaection 2 3FO N F

219 Plug for dushing connection (old execution) N F

220 Sturfing box gland bolt 3E3S F F

221 Fastening sec 201-200 $BB M F

222 Nioole 3NB N

226 Socket head screw (for DA old execution) 3F1 M -

227 [nsect ing (for DA old execudion) X

223 Ruboer ring for 227 (for DA old execution} Q -

229 Flar washer for 120 M v

230 Set of snims of wire betweea 2C0-101 3FU M F

*Cor material explanation sce material

**Depending on size

***Qrass

HID0O010 33 6 April 1994
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SERVICE MANUAL FOR INSTALLATION AND OPERATION
FOR BEARING FRAME PUMPS/Q-TYPE HYDRAULICS

POS DESCRIPTION CODE MATERIAL
1(2) 3

MECHANICAL SEAL

209 O-ring for 507 3DO Q Q
346 riiling plug with air relier device 80E - -
350 Magnetic lubricanct drain piug 3OM - -
355 FEY iaminar ring P.S. &DF 0 0
356 FEY laminar ring M.S. &DF 0O (@]
349 Ol sight glass 380G - -
563 Oti sight giass 380G - -
Sd44 Backcover 1X. A c/D
515 Mechanical seal P.S. 8DM/Bdm = ==
516 Mechanical seal M.S. EDM = =
327 O-ring for 200 M.S. 3DO Q Q
534 Fasteaing set: 101-307 3BB M r
536 Plug with gasket 8FV F+P F
545 Spap ring for 516 SRF 0] 0
332 Plug for ilushing coanectoa 581 3FO ' N F
562 Saap ring for mechanical seal 515 8RF 0 F
507 Meck seal plate 1PM A C
*For material ¢xplanaton see material

*=Depeading oa size

IxxBraSS -

i
HIDOOLO 34 5 April 1994
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L ]
#drgﬂ/ SECTIONAL DRAWINGS K-HYDRAULIC
, DO3K/DO4K/DODK
Dat:09.06.87 No: B3-TU 3174 ¢ File:
e S E— (]
L1y T [\/\/\L‘A—/-I an
. = <
| NS=2N N
X N
wory 424 /] ‘ /\\ ' — 2]
&£10 [eh] i -. . ) i
4 .1 g0 r— 7 415
OMLY FOR Dank-LT )
418 M a7
' !
N
NOTE: DODK WILL BE SUPPLIED: -WITH CLAW FOR LOWERING DEVICE
INSTEAD OF DISCHARGE FLANGE
~WITHOUT SUCTION FLANGE
MATERIALS OF CONSTRUCTION
PART|DESCRIPTION 1 Z [ 3 5
\ 400 YOLUTE GREY CAST IRON STAINLESS STEEL A4
‘ : ‘ NODULAR IRON
ﬁ 401 IMPELLER NODULAR IRON{1) FLAME HARDENED STAINLESS STEEL A4
T 410 | ORIVING PIN (1) STAINLESS STEEL A4
411 SHIMS CARBNN STFFIL
415 IMPELLER BOLT STAINLESS STEEL A4
418 GRUB SCREW : STEEL STAINLESS STEEL A4
419 FASTENING SET RUSTLESS STEEL STAINLESS STEEL A4
421 LINER GREY CAST IRON HIDRO HARD STAINLESS STEEL Al
423 DRAIN PLUG STEEL STAINLESS STEEL AQ
4z4 PLUG - STEEL STAINLESS STEEL Ad
(1) ONLY FOR D4K-LT
7 D3K NOT AVAILABLE IN CODE 5
) DODK IS NOT AVAILABLE IN BEARING FRAME OR BLOCK CONSTRUCTION
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H 57%/ SECTIONAL DRAWINGS 3LOCK-PUMPS
T 4 SCHNITTZEICHNUNGIN BLOCK-PUMPEN

- DDMIK-112
Dat: 15.8.1882 |Ne: 92 -7¢/ 4540 Tile-
209 5520 53415351504 163 135 104 23110
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SECTION 6

EAGLEVIEW INDUSTRIAL PARK VACUUM SEWERAGE SCHEME

MISCELLANEOUS ITEMS
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SECTION 7

EAGLEVIEW INDUSTRIAL PARK VACUUM SEWERAGE SCHEME

WORK-AS-EXECUTED DRAWINGS
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SECTION 8

EAGLEVIEW INDUSTRIAL PARK VACUUN SEWERAGE SCHEME

VALVE RECORD CARDS

8.1 Vacuum Valves

8.2 Collection Pits

8.3 Collection Pipe System
8.4 Vacuum Pumps

8.5 Sewage Pumps

8.6 Control Panel
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EAGLEVIEW INDUSTRIAL PARK VACUUM SEWERAGE SYSTEM OPERATION & MAINTENANCE MANUAL

8.1 VACUUM VALVES
Refer to card index system for individual valve service log.

8.2 " Collection Pits

Section 8
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EAGLEVIEW INDUSTRIAL PARK VACUUM SEWERAGE SYSTEM OPERATION & MAINTENANCE MANUAL

8.3 Collection Pipe Systems

Section 8
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EAGLEVIEW INDUSTRIAL PARK VACUUM SEWERAGE SYSTEM OPERATION & MAINTENANCE MANUAL

8.4 Vacuum Pumps

Section 8
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EAGLEVIEW INDUSTRIAL PARK VA.\CUUM SEWERAGE SYSTEM OPERATION & MAINTENANCE MANUAL

8.5 Sewage Pumps

Section 8
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EAGLEVIEW INDUSTRIAL PARK VACUUM SEWERAGE SYSTEM OPERATION & MAINTENANCE MANUAL

8.6 Control Panel

.

LLLLELA |

wuopes .

*5039004090 99
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Section 8
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