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. A - Confidential Information

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

AIRVAC-RSM PTY LIMITED ‘
Suite 11 : ‘ Telephone: (02) 417 8133

283 Penshurst Street :
‘Willoughby NSW 2068 Facsimile: (02) 417 8162
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PARKER ISLAND
VACUUM SEWERAGE SYSTEM CONTRACTORS

Consuiting Engineer: Cullen, Grummitt & Roe (QLD) Pty Limited.
126 Wickham Street, .
Fortitude Valley QLD 4006
Phone: (07) 252 8400
Fax: (07) 252 5775

General Contractor: ' Conway Constructions Pty Limited.
'P. 0. Box 126, |
Robina QLD 4226
Phone: (075) 960 677
- Fax: (075) 960 007

Designer supplier/Vacuum :
Equipment: - ' AIRVAC-RSM Pty Limited. |
- ~ Suite 11,
283 Penshurst Street,
Willoughby NSW 2068
Phone: (02) 417 8133
Fax: (02) 417 8162

Vacuum Pumps: Siemens Ltd.
- 544 Church Street,
_ " Richmond Vic. 3121
Phone: (03) 420 7111
Fax:  (03) 420 7309

Sewage Discharge Pumps: Baker Hughes Australia Pty Limited.
Gindurra Road, Somersby NSW 2250
P.O.Box 461, :
Gosford NSW 2250
Phone: (043) 402 388
Fax: (043) 401 080 -

Control Panel: Oscillation Pty Limited:
Electrical Engineering.
10 James Street,
Hornsby NSW 2077
Phone: (02) 476 5911
Fax: (02) 477 7584
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J

P.L.C. Control Systems International Pty Limited.
28/32 Egerton Street,
Silverwater NSW 2141
Phone: (02) 647 1644

" Autodialler: I.LE.l. (Aust.) Pty Limited.
7/192 Kingsgrove Road,
Kingsgrove NSW 2208
Phone: (02) 554 4000

Division Valves: OBE Valves Australia Pty Limited.
' - 21-23 Porter Street,
Ryde NSW 2112
Phone: (02) 744 3655
Fax:  (02) 744 3612
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SECTION 1

PARKER ISLAND SEWAGE TRANSPORT SYSTEM

PART 1.1  DESCRIPTION

12 RETICULATION

1.3 PUMPING STATION
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F_’AVRAKER ISLAND SEWAGE TRANSPORT SYSTEM

DESCRIPTION

Parker Island Sewage Transpoﬁ 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 Class 6 HDPE 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 1-1 System Layout shows the reticulation system.

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

- PUMPING STATION

The heart of the vacuum system is the vacuum collection station
which is shown in figure 1-3 Sewage enters the collection tank
from the 160 NB sewer 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 rising main to the manhole near Farrer Street.:
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.

Active 29/01/2014 ’ Page 6 of 176
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TESTING CHECKLIST

PARKER ISLAND ROAD DEVELOPMENT: VACUUM SEWERAGE SYSTEM
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The control philosophy for the pumps is:-
Selector switch auto/manual.

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

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

The pumping station consists of: R

— 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. Details of the panel and key components are

contained in Section 6. A
— Isolation Valve for the incoming vacuum line and the suction
. and discharge of sewage pumps — OBE Valves (Aust.) Pty Ltd.
Elypso. _ '
— Check Valve
~ Lifting Equipment

The following start up procedure is for regular re-starting of the
plant and assumes that no major items are being recommissioned
after major overhauls or electrical work has been done viz.
equipment is known to rotate in correct direction, control instrument
settings are correct and all motors and rotating equipment are in

‘working order.

PRE START up equipment condition check. Before starting any
pump the following must be checked.

Vacuum Pump. Valves admitting fresh make up water are open.
Isolation valves are open.

Sewage Pumps. Suction and delivery isolation valves are fully
open. Isolation valve on equalizing line is open.

Active 29/01/2014
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Electrical. Local P'.B."cut out switches on pumps are pUIIed out.

Collection tank. Incoming main isolation valve is open. Tank drain

valve and air inlet valve must be closed. Sight glass valves to the
tank must be open. Sight glass drain valve must be closed and air
release valve must be closed.

MANUAL START UP (Refer to Control Panel Manufacturers P.L.C.
print out).

Mains Switch. Turn to on.

Mode Selector Switch: Select manual.

Vacuum Pumps. P.B. start selected pump. Pump will continue to
run-unless high/high level switch is reached which overrides the
pump -switch and shuts the vacuum pump down.

P.B. Start the selected sewage pump. Shut down.

Sewage Pumps. Manually at low liquid level. Not auto switched at
low level. All alarms and unit availability lights and toggling of units
is detailed in control panel print out.

AUTO START UP

Mains Switch. Turn to on.

Mode Selector switch. Select auto.

Refer to control panel manufactures sequence diagrams, for
automatic controls, alarms and auto dialler outputs. Vacuum is
controlled by on/off operation of duty vacuum pump between
pressures -50 kPa and -70 kPa and timers will initiate the standby
pump in the event the duty pump fails to start. Pumps are toggled
to alterhate duty and standby. All pumps are protected by thermal
overload and will automatically switch off and interlock out in'the
event of high temperatures. Standby will then automatically switch
on as required. '

Active 29/01/2014
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START ,
FUMF 1/Z SELECT
FUMF
FUMF
FUMF

1 avallLABLE
I CONTROL

L DU
VACUUM FUME 1
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BRISEBANE CITY COUNCIL : FARKER ISLAND FROJECT
Frogramme : OSCILLATION FTY. LTD (@2) 474 2911

29 STER #01Z4
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FUMF 1 —-4@ KPFA ' PUMF -1
RUNNING FRESSUR ' ' ‘ FAILED
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NICENAME REFERENCE DESCRIFTION

' AUT _MAN AUTO MANUAL SELECTION

MA@ FA 4@ KFA PRESSURE :
V1iFTO - VACZUUM FUMP 1 FAILED TO- OFERATE
Vi_RUN VACUUM PUMFF 1 RUNNING INTERLOCK

ALTRYAC _ Cr \NLHMPUNAIRVAC ‘ . Block: _MAIN
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ERISEANE CITY COUNGCIL : FARKER ISLAND FROJECT
l Frogramme : OSCILLATION FTY. LTD (@2) 476 S911
C /7T RUNB Il STER #0142
[
l : VACUUM : : VACUUM
B vACUUM FUMF 2 : ‘ FUMP 2
LFUMF 2 AVAILAE o SELECTE
{DUTY LE LAMF : : D
IV2DUTY VZAVLMF VESEL
L LMOOBS %0000s . - ' %MO019
e T pm—. fmm e e e e e ( )=
: . VACUUM ¥
IVACUUM  FUMF 1 !
'FUMF 1 AVAILAE!
1 DUTY LE LAMF!
IVIDUTY  V1AVLMF
LLMOBRR . ZO0Be7 |
et B St DA S )
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VACUUM
FUME 2
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VZSEL
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REFERENCE
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Frogram:

Q-Pulse |d TMS704
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2. GTEF #0148 3 : :

-5 TO . : VACUUM
-70 KFA -~B@ HPA : ' , PUMP 2
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& E . ' OF STAR
MEG 7OF MBBKFA © L VIASS
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NICENAME .  REFERENCE DESCRIFTION

MS@_70F -S@ TO =70 KFA PRESSURE

MBBEFA -80 KFA PRESSURE

V1AVLME VACUUM FUME 1 AVAILARLE LAMP

ViDUTY VACUUM FUMF 1 DUTY

YZASS ' VACLUUM FUMP 2 AUTO STOF START

V2AVLMF VACUUM FUMF 2 AVAILABLE LAMF

VZDUTY VACUUM FUMF 2 DUTY

ZSEL VALCUUM FUMF 2 SELECTED
ATRVAC C: \LMPB\AIRVAC Block: _MAIN
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| l Frogramme OSCILLATION PTY. LTD  (@Q2) 476 5911
‘ el RUNG 35 STEFR #0152
' AUTO . VACUUM  YACUUM VACUUM
IMANUAL  FUMP 2 PUMP 2 FPUMP. 2
. ISELECTI START F STOF P/ MANUAL
K | 1 ON /BUTTON BUTTON STOP ST
l VAUT _MAN VZSTART V25TOR V2Mss
1410081 LIt XLIsee 7ZM221
C e I e s B s e e G It
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l A10@Bol AUT_MAaN AUTO MANUAL SELECTION
10817 HI_HI HIGH HIGH TANE LLEVEL
3 AMARZB VZAB5 YACUUM FUMP 2 AUTO STOF START
l ~Moez1 VEMes VACUUM FUMP 2 MANUAL STOF START
| ‘ 10063 VZSTART VACUUM FUMF 2 START P/BUTTON
;@7 VISTOF VACUUM FUMF 2 STOP F/BUTTON
7% DD24 v2_T0L VACUUM FUMF 2 THERMAL OVERLOAD
pARlalalae VR VACUUM FUMF 2 CONTACTOR
Frogram: ATRVAC C:\ILMPO\ATIRVAC Blocks: _MAIM

Q-Pulse Id TMS704
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BERISERANE CITY COUNECIL : FAREER ISLAND FROJECT
Frogramme : OSCILLATION PTY. LTD (@2) 476 5911

e f\ﬁ********-x--n'--x-ai--!--x-*-x--x-a-:-*--x--x-%—&--***-)e-**-x-x~~x-*-x-***%**--x-,—x‘*-x-*****-x-****%*~+t--xf*--***-)i-*at-ai--x.**-x-*-x-*-x-* )
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Frogram: AIRVAC CaNLMZONATIRVAC Block: _MAIN
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ERLOAD

476 3911

T Fage 19

SEWER
uMr 1 .M
ANUAL S
TOF STA
SiMSS
ZMRR26

Y ——

SEWER
FUMF 1
CONTACT
OR

SF 1
LODDBE
) J—"

Block: _MAIN

Page 34 of 176



1

DE-04~F3

REFERENCE
LROGLE
Z1B0D1

2027
LIRnRE
LOP0BT

Q-Pulse [d TMS704
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BRISBANE CITY COUNCIL : FARKER ISLAND FROJECT
Frogramme : OSCILLATION PTY. LTD (02) 476 5911

b7 RUNG 44 STEF #0212
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REFERENCE NICENAME REFERENCE DESCRIFTIONM
LLavay S1AVLMF SEWER FUMF 1 AVAILABLE LAMP
AMOBEB - S1DUTY SEWER FUMF 1 DUTY

W1lo S52AVILMF SEWER FUMF 2 AVAILARLE LAMF
Zard@1 1 SZDUTY SEWER FUMF 2 DUTY '
7MABEE HRBEL SEWER PUMF 2 SELECTED

Frrogram: ATRVAC C: \L.MPO\NAIRVALD ' Block: _MAINM
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| l G2-04~93 10:37 GE FANUC SERIES 990-30/90-20 DOCUMENTATION (vi.02) Fage 2
| : ERISEANE CITY COUNCIL : PARKER ISLAND FROJECT -
‘ I Frogramme : OSCILLLATION PTY. LTD (A2) 4746 &911
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l LMANEE SRBEI SEWER FUMF 2 SEILECTED
Frogram: AIRVAC CaNLHMYBNALIRVAD Block: _MAIN
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Frogramme : OSCILLATIONM PTY.. LTD {(@2) 476 3911
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“MRR R 524589 SEWER FUMF 2 AUTO STOF START
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750034 SF2 SEWER FUMF 2 CONTACTOR

Frogram: AIRVAC CaALMIONATIRVAC ) Elock: _MAIN
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B2-@4-93  10: 34 GE FANUC EERIES G@-30/90~20 DOCUMENTATION (vI.02)
BRISEBANE CITY COUNCIL FARKER ISLAND: FROJECT
Frogramme : OSCILLATION FTY. LTD (@2) 474 S211

Fage
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1

RUNG 51 STEF #0243 =3
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| FRESSUR , FRESSU
iE : . : E ALAFR
I MBOEFA LOFALF
VZIuala 70000
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STEF

#2250

RUMG

VACUUM
FUMF 1
FATLED
TO OFER

VACUUM vatuuM
VFUME L PUMPE L
THERMAL FAILED
{OVERLLOA TO STAR
VLI _TOL VIFTS VIFTO &5_STaART ViAVLE
1AIBRRES VM@Ra1T  AFeBls  ARedol v 4nlnlilivg
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VACUUM
FUMF 1
AVAILE
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SYSTEM

START

RUNG 53 #2055

STEF

1 VACUUM
TRUME 2

:.TOL
1LI00E6

7EDAD &
#1001 4
CAMDB@ 1
LEBBhEa7
0018
yAuInlLS
AI1BB25
pAnjLInY ]
B2
SRR s

Q-Pulse Id TMS704

P THERMAL
FTWERL.OA

Frogram:

VACUUM
FUMF 2
FAILED
TO STAR
VIFTS
AMO@ZZ

LOFALM
MEBEFA
5_START
V1AVLHF
VIFTO
VIFTS
Vi_TOL
VRAVLMF
V2FTO
VEFTS
vz2_ToL

ATRVAC

VACUUM
FUMFE 2
FAILE
TO OPER
VEFTO
AL bk

REFERENCE NICKNAME

SYSTEM

START

5_START

LMOOH 1
#mem] [} f [ ] [ ] [

REFERENCE DESCRIFTION

VACLIUM LOW FRESSURE

ALARM

B0 KPA FRESSURE
BYSTEM

VACUUM
VACUUM
VaaCUUM
VACUUM
VACUUM
VACUUM
VACUUM
VACUUM

START
FUMF
FUMF
FUMF
FLIMF
FUMF
FUIF
FUMF
FLUiMF

DB RY B e e e

AVAILAELE LAMF
FAILED TO OFERATE
FAILED TO START
THERMAL OVERLOAD
AVAILABLE LAMF
FAILED TO OPERATE
FAILED TO START
THERMAL OVERLOAD

C:\LMPUNAIRVAC

Active 29/01/2014
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_' DR2-B4-9%  10:34 BE FANUC SERIES 90-20/99-20 DOCUMENTATION (vi.@2) Fage 26
BRISEANE CITY COUNCIL FAREER ISLAND FPROJECT
l Frogramme : OSCILLATION PTY. LTD (02) 476 5911
:(-' =~ RUNG 54 STEP #0250
l 'SEWER P SEWER F SEWER
COJUMF L T umMP R FUMP 1
HERMAL  AILED T SYSTEM AVAILAR
- JOVERILLOA O START START LE LAMP
; ' 181 _TOL SIFTS  S§_8START S1AVLMP
| FLIDOR7 O YMOAZR7 MBI , yAululn]nl
‘ O T i /4 R T ——— e e e e e e e e e { y—
| H :
. ' I <4 RUNG 55 STEF #0264
1
‘ ISEWER F SEWER F SEWER
1 ' PUMP 2 T UMP 2 F PUMP 2
| 'HERMAL. AILED T SYSTEM AVAILAR
OVERLOA O START START LE LAMF
CIBZ_TOL SEFTS  S_START SZAVLMF
l 410028 ZMRBETL  4MOBD1 #Z00010
B +==] [mmmm— ] /[ T L e e e e e e e e e e e e e e ()
. ' ! RUNG 56 STEF #8268 . >
: P VACUUM VACUUM
‘ VRUNMP FUMP 1
' ' RUNNITNG RUNNING
PIMTERLD LAMF
P RUN VIRNLMF
PLTOB21 %0011
' .|.__.:| [._._...._....._._..._.__._k........_._.........__._..._..___._.._..___.__._.._....._._...._._....__-__.__._..._.4._-_......___._._..,._._....._._....--_. ( ) e
y ! << RUNG §7 STEF #3270
. P VACUUM VACUUM
. SPUMPE 2 FUMP 2
. IRUNNING RUNNING
' TINTERLD LAMP
1V2_RUN VZRNLMF
| 1 RIDaRE ZO0012
| l +_.._.:] [ ___________________________________________________________________________________________ ( ).__
i .
| ' . REFERENCE MNICKNAME REFEREMCE DESCRIFTION
| YAl DL S1AVILMP TBEWER PUMP 1 AVAILABLLE LAMF
yAuIln e SIFTS SEWER FUMP 1 FAILED TO START
LI0QE7 51_TOL SEWER FUMF 1 THERMAL OVERLOAD
l LOBHLO SEAVLMF SEWER PUMP 2 AVAILABLE LAMP
: “MOBEL S2FTS SEWER PUMF .2 FAILED TO START
~L10026 s2_TOL SEWER FUMF 2 THERMAL CVERLOAD
ZMBbA1 5 _START SYSTEM START
' ~G061 1 V1RNLME VACUUM UM 1 RUNNING LAMP
7021 Vi _RUN VACUUM FUMF 1 RUNMING INTERLOCE
Vi w@12 VERNLME VACUUM FPUMF 2 RURNNING LAMF
l 219622 VZ_RUNM VACUUM FUMF 2 RUNNING INTERLOCE
Frogram: AIRVAC Ce\NLMZONAIRVAC Block: _MAIN
| ' )

Q-Pulse Id TMS704-

Active 29/01/2014
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L IBL4
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" Frogram:

‘Q-Pulse Id TMS704

tFATL L
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REFERENCE DESCRIFTION
SEWER I—UHF 1 RUNNING LAMF

SEWER FUMF 1 RUNNING INTERLOCHK

SEWER FUMP 2 RUNNING LAMP

SEWER FUMF 2 RUNNING INTERLOCE

TELEMETRY SITE FOFWER FAIL

Ca\LMYBNAIRVAC

Active 29/01/2014
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BRISHANE CITY COUNCIL : PARKER ISLAND FROJECT
Frogramme : OSCILLATION PTY. LTD (02) 476 S911
LT RUNG 58 BTEF #@272
SEWER & SEWER
TUMF 1 R FUMF 1
PUNNING RUNNING
CINTERLO L.AMP
181 _RUN S 1RNLMF
L2 I002T ; 7Z00W1T
4w ] [ e e e e e e e )=
1 B 1
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1 |
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LUMF 2 R FUMP 2
' UNNING - RUNNING
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162 RUN S2RNLMF
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dremmm ] [ m e e e i e e e o e e e e et — i i ()

TELEMET
RY SITE
FOFWER
FAIL |
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BRISEANE CITY CDUNCIL : PARKER ISLAND FROJECT
l Frogramme : OSCILLATION PTY. LTD (@2) 474 5911
Ll RUNG 62 STEFR #0280
l 'auUTo TELEMET
P MANUAL RY AUTO
_ ISELECTI P MANUAL
' O SELECT
B l AAUT_MAN TAM
14 10B8B1 %0018
+...._"| L _______________________________________________________________________________________ ( )_._
' .
. 44 RUNG 63 SBTEF #0282
1
'HIGH TELEMET
l ' HIGH RY HI H
4 TANE 1. LEVEL
LEVEL ALARM
- .4 HI_HI THIHI
' ‘L1007 : 700019
) ) +.._J [ ________________________ e e e ot 8 e e e et o e e e e -—-:-._——( )_:-
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: o 4 RUNG 6% STER #0284
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l REFERENCE NICKNAME REFERENCE DESCRIFTION
L1006 AUT _FAN AUTD MENUAL SELECTION
2106817 HI_HI HIGH HIGH TANK LEVEL
| ' %10014 MB8BEFA - ~-B0 KFA FPRESSURE .
| yAslriup¥=} TAHM TELEMETRY AUTO MANUAL SELECT
| “ED0B19 THIHI TELEMETRY HI HI LEVEL ALARM
“O0021 TV1aY TELEMETRY VF1 AVAILABLE
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Y18 VIFTO VaECUUM FUMF 1 FAILED TO OFERATE
% @17 VIFTS VACUUM PUMPE | FAILED TO START
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Fraograms:

Q-Pulse Id TMS704
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10: 37 GE FANUC SERIES 9@-30/90-20 DOCUMENTATION (vi.02)

AHMB@Z7  BIFTS
%10027  S1_TOL
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Frogram:

Q-Pulse Id TMS704
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BRISBANE CITY COUNCIL : FARKER ISLAND FROJECT
Frogramme : OSCILLATION FTY. LTD (@2 476 5911
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Frogram: AIRVAC
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" Q-Pulse Id TMS704

AUTO DIALLER

REFERENCE DESCRIFPTION

SEWER FUMF 1 RUNNING INTERLOCE

SEWER FUMF 2 RUNNING INTERLOCEK

TELEMETRY SF1 RUNNING

TELEMETRY SFZ RUNNING

TELEMETRY WVF2 RUNNING

VACUUM FUMF 2 RUNNING INTERLOCE
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Active 29/01/2014
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02-04-97 18:38 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (vE.02)
BRISEANE CITY COUNCIL @ FARKER ISLAND FROJECT
Frogramme : O0SCILLATION FTY. LTD  «(@2) 476 5911

b~ RUNG 74 STEF #0309
| TELEMET

IRY SITE

| FOFWER

PFAIL

P OTFWR

L AGAB17

AUTO i
MANUAL
VSELECTI
i ON i
FAUT _MANG
L ATIE0BL
+==1/L-—+

i

'

P HIGH
THIGH

L TANE
H_EVEL

T OHI_HI
AL kW
+——7] [—-—+

‘.
REFERENCE NICHNAME REFERENGE DESCRIFTION
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| Frogram: AIRVAC . CaNLMZBNAIRVAC
Q-Pulse Id TMS704 Active 29/01/2014
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Frogram: AIRVAC

Q-Pulse |d TMS704
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REFEREMCE DESCRIFTION,
AUTO DIALLER TWO RELAY
AUTO MANUAL SELECTION
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TELEMETRY VF1 AVAILABLE
TELEMETRY VFPZ AVAILABLE
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SECTION 3

AIRVAC VACUUM VALVES

PART

Q-Pulse Id TMS704

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

DESCRIPTION

PRINCIPLES OF OPERATION
CONTROLLER/SENSOR UNIT

VALVE CYCLE COUNTER

SURGE TANK

FIELD ADJUSTMENT OF THE AIRVAC VALVE
INSTALLATION AND COMMISSIONING
PREVENTATIVE MAINTENANCE
COLLECTION STATION |

MODEL 5 - AIRVAC CONTROLLER/SENSOR UNIT
OPERATION AND 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 AND 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 (90 and160 mm). The AIRVAC valve separates the
collection system, which is under constant vacuum from the house
plumbing at atmospheric pressure. This valve is a pneumatically
operated device and is designed so that it will not open unless
there is a vacuum of approximately —17 kPa in the main and a pre-
determined depth of sewage in the holding tank located beneath
the valve. ‘

" When there is sufficient sewage in the tank and adequate vacuum

in the main, the AIRVAC valve opens and the sewage is admitted

to the main. This sewage flows through the vacuum main due to
the pressure differential of atmosphere behind it and one half
atmosphere on the downstream side. At -60 kPa vacuum the total.
lift available is approximately 6 meters of water column. Part of this
lift must be 'used to overcome pipe friction and fitting losses.

Another part must be allowed for the operation of the AIRVAC
valve and the remainder may be used for vacuum lift. One and a
half meter of water column is reserved to operate the AIRVAC
valve thus four and a half metres is available for line losses and lift.

Sewage from the vacuum mains is collected at the collection station
in a steel tank maintained under vacuum by two vacuum pumps.
From the collection tank the sewage is pumped via a 100mm dia.
rising main to a manhole at a nearby pump station.
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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 litre/second.

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

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

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 controlier 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 125mm Hg. vacuum is available,
applies it to the upper piston operator. Evacuation of this operator

- pulls up the piston and opens the AIRVAC valve. As the valve

opens the sewage is evacuated from the holding tank which
relieves the sensor pressure. The timing circuit of the controlier
commences the timing to a preset valve cycle. When the cycle
time has expired the three-way valve switches over to connect
atmospheric pressure to the operator. The valve spring then starts
the piston moving toward the closed position. At around half '
stroke, the vacuum of the sewer takes over and pulls the valve
firmly closed. The valve and control|er are now in the standby
position.

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

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. 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.

FIELD ADJUSTMENT OF THE AIRVAC VALVE

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. g

Equipment Required

Small screwdriver (3mm wide blade), stop—watch and a vacuum
gauge. :
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- 0 \
l 75 150 225 300 375 450
vACUUM (mm Hg) ‘ :
AIRVAC -RSM PTY LIMITED | -
| . ~ P it 75mm VALVE TIMING .
. Suile 11, '
283 Penshurst Streel, Telephone: (02) 417 8133 i
' Willoughby, r1‘3.s.w. 2066 : Fag;)in?il?:: (02) 417 8162 FIGURE 2-2
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Procedure

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

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

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

Remove the timer cover. The timer valve pin is now exposed. To

- INCREASE valve timing, turn the centre screw a small amount

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

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

. Remove vacuum gauge and re-connect hose to side-check valve.

Refit timer cover.

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

Sensor Setting

The sensor setting of the AIRVAC controller/sensor unit is not
adjustable returned to AIRVAC for checking.
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CONNECTING VACUUM GAUGE INTO SIDE CHECK VALVE
HOSE TO MONITOR SEWAGE AND AIR FLOW TIMING

Q
IMMHOSETEE — =
| 7 N E:
(B =
= > 1t
5l I=t

VACUUM

IN. HG 1. GYCLE VALVE WITH GAUGE INSTALLED

2. HiIGH READING — NEAR LINE VACUUM,
MEANS SEWAGE IS FLOWING THROUGH
VALVE

3. LOW READING — UNDER 125mm HG, MEANS
AR IS FLOWING THROUGH VALVE '

ZIRVAC -RSWI PTY LIMITED | reosrosoormmnr

Suite 11, ‘
283 Penshurst Streel,
Willoughby, N.S.W. 2068

Telephone: (02) 417 8133 FIGURE 2-3

Facsimilie: (02) 417 8162
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)

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

3.71 Vacuum Sewers

The vacuum sewage collection system drawings include profiles,

branch connections, location of division valves, cross overs (the

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

Incorrect sewer installation and incorrect connections from the
sewers to the AIRVAC valves will result in system malfunctlon 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  ValvePit

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

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

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

The 50mm sensor ||ne should be 100 to 150mm from base of sump
and fi rmly anchored to the pit.

Assemble 50mm sensor line using a section of 50mm pipe,
chamfer both ends of pipe, installed 50mm AIRVAC sensor cap.
See Figure 2-7. Sensor line must be leak tested.
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~ Cap the open end of pipe using no—hub clamp and plug made

from a short piece of pipe with a cap glued on. Connect a 9mm
hose to the sensor cap, apply air pressure, pinch off hose and
connect to a 0-1500mm W.G. magnehelic gauge. Test at 1000mm
W.G. There should be zero leakage.

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

After pit 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 re paired before proceeding.

Install the AIRVAC breather unit as shown on the engineer's _,
drawings. For the standard outside breather, it is important that the

_breather line be laid with a slight fall towards the AIRVAC valve and

be leak tested. See Figure 2-8.

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

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

pipe, pinch tube to contain air and fit to HIGH port of 0-1200mm
W.G. magnehelic gauge, release pinched tube and test at 1000mm
W.G. for one minute. If pressure is constant, breather line is
satisfactory. Should the gauge pressure drop more than 25mm
W.G. per minute, remake joints and retest.

Blow air by mouth or hand pump into 9mm tubing connected to test
|
|

Instaliation is now ready for vacuum testing. After successful
vacuum testing the final process is the installation of the AIRVAC
valve. :
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AIRVAC Vacuum Valve

Remove cover.
Increase the cut out in the 80mm dia. 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 vertlcal position.

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

Connect 9mm tube with clamps from sensor cap to controller
sensor port. Tighten the clamps on both of these connectlons

. Sensor surge suppressor will not be requ1red

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 9mm hose from lower connection on "T" to
lower housing centre port. -
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Connect 16mm tube with clamps from "T" to the controller air port.
Tighten clamps at both of these connections. '

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

Cross overs

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

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 shaft seal and bearings:

Dow Corning #111 compound silicone lubricant. _

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

For application to valve rolling diaphragms:

Dow Corning #200 silicone fluid, 350 centistoke viscosity.
The diaphragm must be fully cleaned by soap and water then dried.

- Apply a thin coat of oil by hand to the entire surface of the

diaphragm.

For assembly of check valve components or rubbing connections:
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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. Itis 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 Iocally 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, vaive 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 1/2 hour to perform and involves

- replacing the valve seat (AVD-R-0) shaft seal (AVD-S-83) and

bearing (AVD3-12B). Check valve rubber components should also ‘
be replaced (UCV and AVB-11).

For average flow valves greater than 1 I/sec the valve should be
re—built every four years or 500,000 cycles.
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In the workshop wash the valve, remove al| tubing, controller, surge
tank and side check valve. Apply vacuum to the upper housing to
open the valve. Place vinyl caps to the two 9mm hose connections
on the lower housing. Disconnect the vacuum from the upper
housing. The valve will now remain open. Unscrew complete
operator from wye body. Remove vinyl caps from lower housing.

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

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

CAUTION OBSERVE THE CORRECT SAFETY PRECAUTIONS
WHEN USING MURIATIC ACID.

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

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

Clamp shaft in PADDED vice jaws (wooden blocks work well for
this). Loosen locknut on seat and remove retaining washer, seat
plunger, plunger guide and washers (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
(tem 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.
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Clean the o-ring groove, o-ring and lower housing sealing face.
Replace the o-ring in the screw plug, realign with lower housing
and replace six cap screws (Item 17). Replace the lower housing
on the screw plug to the lower housing centre port (Figure 2-10).
Replace and secure the six cap screws, lock—-washers and nuts
(Item 3, 4 & 17).

¢

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

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

Replace the o-ring (Iitem 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 450
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 incorrectiy
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 w
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,
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.

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

Unscrew the check valve from the surge tank and dismantle. Wash
parts in clean water. Reassemble check valve using new rubber
parts. Repeat above procedure for the lower housing drain check

- valve. Put teflon tape on both check valves and install on surge
tank and wye body.

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

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

Connect the 9 mm hose from the side check valve to the lower

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

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

Return valve to inventory.

{

.l o
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)

. 3.8.2 AIRVAC 50 mm Vaive

3.8.2.1 Yearly Maintenance

. N \

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 fdr wear every 10
years. Rebuilding typically required 1/2 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 (Iltem 2, 3, 4 & 12 Figure 2-9) the upper housing

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

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

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

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

MODEL 5 — AIRVAC CONTROLLER/SENSOR UNIT OPERATlON
& 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.

AIRVAC Controller Installation

The AIRVAC 50 mm sensor cap should be installed and pressure
tested. To pressure test, cap opposite end of sensor line then
connect a 9 mm tube to the sensor cap and "T" in a 0-150 mm
W.G. magnehelic gauge. Blow or pump air into the 9 mm tube and
cap. The line should be tested at 1200 mm W.G. for one minute. If
the gauge pressure drops remake joint and retest.
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Connect the 9 mm tube from 50 mm sensor cap to sensor port on
controller put hose clamps on both ends of this hose. This tube
must be clean and preferably not have any traps. The 50 mm
sensor cap should be lower than the controller. When the 50 mm
sensor cap is installed in an in-line installation the 9 mm tube must
not have any traps and be a minimum of 600 mm long.-

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

-breather to the controller. -

To set the controller timing install a "T* and vacuum gauge in the
tube going to the side check valve (not possible for sump vented -
valves). Have a stop-watch ready. Run water into the gravity line
to operate’ the valve. When the valve cycles the vacuum gauge will
rise to line vacuum while liquid is going through the valve (time this
period). Then the gauge will drop to about 125 mm Hg. until the
valve closes while air is being taken. The air time should be equal
to the liquid time. First measure the time it took to admit the liquid
then adjust the needle valve under the cover on the controller until
the total valve open time is twice the time.it took to admit the fiquid.

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 controllier disconnect the

9 mm tube from the controller to the 50 mm sensor cap. Connect 9
mm tubes to the test-box sensor setting test (Figure 2-5). Slowly
blow into the tube watching the magnehelic gauge. When the

~controller cycles the sensor setting should be in the range
- 100 - 150 mm W.G.

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

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

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

The vacuum has been equalized 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 airis

flowing.

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

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

The vacuum not being equalized 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 equalizes to Chamber B vacuum through the needle valve and
0.4 mm orifice. :

When the vacuum is equalized 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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]

3.104 Minor Parts
3.10.4.1 Sensor Port A

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

3.10.4.2 Vacuum Port B o ¢

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.

3.10.4.3 Duckbill

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

.3.10.4.4 Dip Tube

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

-3.10.4.5 Qirifice Chamber B

The purpose of the orifice on Chamber B is so that when vacuum is

first connected to a controller it is not caused to cycle and so that *
after a valve cycles the rapidly rising vacuum will not cause a

second cycle.

3.10.4.6 Sensor‘Surge Suppressor

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

3.10.4.7 Reverse Flow 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.
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3.10.4.8 Umbrella Check Valve

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

3.11 AIHVAC CONTROLLEH/SENSOH 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 1/o hour to perform and involves

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

3.11.1 Controller Repair

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 vaive body and ali tubing. Also biow 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 boit in then pulling out the filter.

Check that 0.4 mm onflce in tubmg connection to Chamber B is
clear.

l : The first step is to clean the exterior of all dirt, etc. This may be

Q-Pulse Id TMS704 Active 29/0172014 ’ Page 86 of 176



Parker Island Eagle Farm Vacuum Sewer Vacuum Sewer System OM Manuall

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

I3

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

3.11.2 Sensor Seat Leakage Test

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

Watch the gauge while holding the vacuum supply pinched. If the
gauge does not move at all in a 10 second period tap the sensor
lever to lower the vacuum in the timing volume to 125 mm Hg. Now
with 125 mm Hag. in the timing volume and the vacuum supply
pinched watch the gauge again for any movement in a 10 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 controlier
part the above test should be performed when reassembling to be
sure of correct operation.

' Next pinch off the vacuum supply tube with needle nose pliers..

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).
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/

VACUUM
mm HG.

#AC-2 CONTROLLER PART
W/SENSOR UNIT INSTALLED

PINCH OFF VACUUM
SUPPLY HERE

CONNECT
TO VACUUM
SUPPLY/

#AS~1 AIRVAC/JOHNSON
SENSOR DIAGRAPHM W/HOLE
iN DOME
¥ SMOOTH FLAT NONPOROUS
SURFACE, FORMICA OR METAL

AIRVAC - RSN PTY LIVITED | _senson sear Leavace
i TEST DIAGRAM

H

.

Suite 11,

283 Penshurst Streel,
Willoughby, N.S.W. 2068

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

FIGURE 2-17
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Next apply a very thin film of Fiuorosilicone 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 #ACS5 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. .

L4

"~ After controller passes all tests timer box must be rotated 1/5 turn
to prevent kinking of tubing when re-installed.

3.11.3  Water Effects

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

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

" Ifthe afmosphere 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.
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NEXT OSCILLATE SHAFT
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’

PROPER METHOD OF APPLYING

AIRVAC - RSM PTY LIMITED |

GREASE TO CONTROLLER SHAFT

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

Willoughby, N.S.W. 2068 Facsimilie: (02) 417 8162
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! FIGURE 2-18
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If a PVC breather line is improperly laid with reverse fall a trap in
the line could collect water. When the valve cycles the controller
would operate properly the valve will open and the side check valve
will also open.

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

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 molded 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

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

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

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

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

Active 29/01/2014
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AIRVAC CONTROLLER 16mm VENT CONNECTION FILTER TO BE USED ONLY ON

ABOVE GROUND BREATHER VALVES (NOT SUMP VENTED VALVES). COMES
STANDARD WITH ALL 'D' MODEL AIRVAC VALVES AND CONTROLLERS WHERE
‘D' MODEL VALVES ARE IN USE.

AIR PASSAGE

FILTER BUSHING

FLUSH WITH END OF
CONTROLLER SPIGOT

END OF FILTER
SEALS AGAINST RN
SHAFT SEAL
WHEN FULLY
INSTALLED.

POROUS POLYETHYLENE FILTER
ONLY FILTERS AIR FLOWING
TO AIR PASSAGE.

5~ FILTER ALIGNMENT RIBS, NOT PRESENT

% " ON OLDER MODEL CONTROLLERS. IF NOT
PRESENT, CENTER END OF FILTER SO IT

DOES NOT COVER AIR PASSAGE HOLE.

AIRVAC CONTROLLER PART #ACA48, 16mm VENT - PART #AC47
16mm VENT CONNECTION CONNECTION POLYETHYLENE FILTER BUSHING
FLTER -
Vi VAT - K —
RS oI =TT O,
2 1
tlp—— -
3 :
‘(J\\\\_F)\‘ \'/ku)\’c\._/r 1 K
~

INSTALLATION: 1) PUSH FILTER BUSHING ONTO FILTER; 2) PUSH UNIT INTO CONTROLLER
SPIGOT, TAP FILTER BUSHING FULLY INTO PLACE. CAUTION: REVERSING FILTER MAY
CAUSE DOUBLE CYCLING OF VALVE.

VENT CONVECTION FILTER

Suite 11, :
283 Penshurst Street, Telephone: (02) 417 8133
*  Facsimilic: (02) 417 8162

T T T T T Y I TR TR

FIGURE 2-19
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TESTBOX SET TO
CONTROLLER TESTS. -

30/ A -
7
CHANBER A

TIGHTNESS TESTS —

_DRECATHLR SENSOA TESTS

VACUUM “OR VALVE CONTROLLER
@ @ CONTROLLER AlIR
TESTS PRESSURE
TEST SELECTOR g

- - - - - - -»-u\ - -

Suite 11,

283 Penshurst Streel,
Willoughby, N.S.W. 2068

APPLY PRESSURE
SLOWLY
MARKED TUBE CONNECTED
TO CHAMBER A.
E CHAMBER | CHAMBER 0
B A
5] :
o (=]
VACUUM
AN

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

SENSOR SETTING TEST P |

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

e ettt aned dT

FIGURE 2-20
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Apply pressure to sensor port to trigger controller. Always cover
valve connection while controller is cycling for proper readings.
When the controller cycles Chamber A vacuum should drop to

0 mm HG. immediately. Chamber B vacuum should remain at line
vacuum. : ‘

Sensor Setting

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

Sensor Variable Orifice Duckbill

If pressure is applied very slowly to the sensor port just before the
controller cycles 'Chamber A vacuum may slowly begin to drop. At
some point Chamber A vacuum will suddenly go to 0 mm Hg. This
gap where Chamber A vacuum slowly begins to drop until it triggers
should always be less than 75 mm Hg. (Figures 2-21 & 2-22).

This gap is controlled by the sensor variable orifice duckbill. If it is
larger the duckbill is not completely closing or is damaged.

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

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

The needle valve setting will determine just how much the air
passage orifice may be blocked before affecting the operation. For
example if the air passage is blocked to 1 mm dia. and the .
controller was set for a 10 second timing it would operate fine. If

' the needle valve was then opened for a shorter timing there would

not be enough air flow and the controlier would hold open.

Active 29/01/2014
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GAP BETWEEN POINTS A
AND B MUST NOT BE OVER

50mm HG.

. VACUUM IN CHAMBER A WHEN
VAGUUM SUDDENLY DROPS

TO ZERO ANITIAL VACUUM IN CHAMBER A

THE INITIAL VACUUM IN CHAMBER A (LINE VACUUM AVAI LABLE), BEFORE SENSOR
PRESSURE IS APPLIED TO THE CONTROLLER, IS SHOWN AT POINT A. l

AS SENSOR PRESSURE IS APPLIED VERY SLOWLY TO THE CONTROLLER, WHEN THE
PRESSURE IS VERY NEAR TO THE CONTROLLERS SENSOR SETTING, THE VACUUM IN
CHAMBER A MAY SLOWLY BEGIN TO DROP UNTIL iT REACHES A POINT (POINT B)

WHERE IT WILL SUDDENLY TRIGGER AND THE CHAMBER A VACUUM WILL INSTANTLY

GO TO OMM-HG.

TESTING THE SENSOR VAhlABLE
ORIFICE DUCKBILL

Suite 11,
283 Penshurst Streel,

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

[ Y]

FIGURE 2-21
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* TESTBOX SET TO CONTROLLER
. TESTS '

R
8 A ]
N—— /7
CHANBER Ne——
TIGHTNESS TESTS . ~——"
OREATHER 3ENSOQR TESTS
VACUUM QR VALVE CONTROLLER
CONTROLLER . AlR
. ©‘° TesTs RESSVAL
TEST SELECTOR )
) APPLY PRESSURE
\ \ - VERY SLOWLY -

)

VACUUM CHAMBER [ |
\
e T | 2
CHAMBER | CHAMBER - ‘
: A
(5] o

VACUUM

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

VARIABLE ORIFICE
DUCKBILL TEST |

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

FIGURE 2-22
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Chamber A

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

Valve Diaphragm

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

Third Seal

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

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:

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

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

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

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

6 mm Hg. per minute. A controller that does not pass this test will
leak water from the valve pit into the controller. Check for a
cracked plastic part or leaking 1.5 mm tube or fitting.

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)

First Shaft Seal

Close the needle valve and tfigger 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.

CONDENSED TES.TING 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: '

Sensor Settmg

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

Active 29/01/2014
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Sensor Variable Orifice Duckbill

‘Cycle controller with extremely slow steady pressure rise. Vacuum

in Chamber A should not drop over 50 mm Hg. Before controller
triggers and Chamber A vacuum drops to zero.

Chamber A

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

Third Seal Test

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

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 éheck valve and fourth seal each shou|d leak less than 25 mm
Hg. in 10 seconds. B

Complete Controller Leak Test

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

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.
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TROUBLE SHOOQOTING

Malfunctions of the AIRVAC system can be divided into three (3)
parts:

(i) vacuum collection lines;.
(i) AIRVAC valve; and
(iii) collection station.

Vacuum Collection Lines

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

‘categories: o

(a) break in the vacuum lines;

(b) closed isolation valves and

(c) AIRVAC valve malfunction. -

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

Break in the Vacuum Line

Shut the vacuum mains isolation valve and observe the vacuum

gauge to ascertain whether the leak is in the main of the collection .

tank/accessories. If the vacuum leak is determined to be in the
mains system close the division valve on main No. 2 in the street.

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

Closed Isolation Valves

An isolation valve may accidently 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.

Active 29/01/2014
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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.

A|'RVAC 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.

AIRVAC Valve

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

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.
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!

3.13.2.2 Valve fails to open

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

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

With no vacuum available at the sewer, the problem could be: (a)
station failure; (b) closed isolation valve; (c) damaged vacuum
sewer; or (d) AIRVAC valve open at a different location.

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

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

3.14 TROUBLE SHOQOTING CHART

3.14.1  AIRVAC Vaive

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 i
|

\

a. valve may not open » .
b. valve may not close
. . }
Q-Pulse Id TMS704 ) Active 29/01/2014 - , Page 104 of 176 |
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1.3 Torn Rubber Diaphragm

a. valve will not-open

1.4 Foreign Material in Wy_e Body

Q"0 Qao oW

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 Prevenfing Valve from Closing _

1.7 Not Adequate Vacuum to Seat Valve Causing Vacuum Leak

R N .

1.8 Blocked Dip Tube or Lower Housing Ports

- a. valve will not close

AIRVAC Controller/Sensor Unit

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

PROBLEMS:

2.1 Valve Will Not Open

low vacuum (sump vent vaive closed if present)
sensor air pressure blocked

sensor diaphragm damaged

0.5 mm orifice blocked or tube kinked

water in sensor chamber

2.5 mm air passage orifice blocked

leaking valve diaphragm

2.2 Valve Will Not Close

water in timing volume and needle valve
2.5 mm air passage orifice blocked
needle valve closed or blocked

- shaft in controller sticking
sensor seat leaking
0.05 mm orifice blocked or tube kinked

~0Q0 oUW
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2.3 Water in Sensor Line and Controller Fails

a. leaking sensor tubing connection or sensor dlaphragm
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 ioose on shaft (closing
- needle valve does not prevent controller from timing out).
b cracked diaphragm plate
c. . leaking Chamber B seal #4 (in field use when the valve is

cycled, Chamber B vacuum will drop faster than usual
because of dropping line vacuum if seal is leaking)

d. bad controller check valve — leaking

e. check valve in vacuum line to controller is leaking

2 5 After Valve is Cycled and Closes it Triggers Aqaln for a
Second Short Cycle

a. third seal is Ieakin‘g
b. bad surge suppressor or excessive sensor line back
pressure (consult AIRVAC)..

2.6 Covérinq Valve Connec_ﬁon 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.

Q-Pulse Id TMS704 _ Active 29/01/2014 Page 106 of 176
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PROBLEM

3.1 Valve Will Not Open

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

50 mm Sensor Line

The purpose of the 50 mm sensor I|ne is to trap air-within to
operate the sensor.

PROBLEM

4.1 Valve Will Not Open

- a. no—hub clamp installed incorrectly e

b. - solvent bonded joints leak .

C. - 50 mm dia line too close to bottom of tank. If sensor line is
closer to the bottom of the tank than the 80 mm dia 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

4.2 Valve Will Not Close

a. line incorrectly graded, creating blockage holding préssure
on sensor line.
b. 80 mm dia suction line blocked. Sewage not being

removed from tank

4.3 Valve Cycles Frequently

a.. Ierigth of 50 mm dia 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.
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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

3.14.6 Vacuum

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

PROBLEMS

6.1 | Valve Will Not Open

no vacuum at Collection Station
. 9 mm vacuum hose blocked
surge tank blocked
isolation valve closed
broken vacuum line
less than 125 mm Hg vacuum available.

~oo0Tp

‘3.14.7 Gravity House Service Linev

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

PROBLEMS .

7.1 Valve Cycles a Second Cycle After Sensor is Triggered

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

Q-Pulse Id TMS704 ' Active 29/01/2014 Page 108 of 176
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7.2 Valve Cycles Several Cycles After Sensor is Triggered and
When Vacuum Gauge is Hooked into Side Check Valve Hose
Vacuum does not Drop on Air Cycle

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

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 sewérs, 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.
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Discharge Pumps

PROBLEMS

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

a. incorrect or faulty seats fitted to the force main check
valves

b. faulty mechanical shaft seals

C. seal pressurizing system malfunction

d. - blocked equalizing line

e. ' leaking gaskets between the check valve flanges and the

pump discharge connection
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.

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.

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) fa’iilure symptomy(s).

AII failures should be recorded on the AIRVAC velve card index .

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 fa||ures and
collection station breakdowns should be made.
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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.
- 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.

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

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.

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 duri‘ng

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 A'I RVAC valve, valve pit, holding tanks, cross
overs and sewers as most owners make minor additions to their

system.

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

- Record keeping.

Active 29/01/2014
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LOCATION.

LINE.

VALVE NUMBER

Mniptcnancc Maintenance SPARE PARTS USED. Intials.
Duec. Complcted.
FRONT
FAILURES AND-- COMPLAINTS -LOG..
Date PROBLEM. REASON. REMEDY. Initials,
|
" REAR

H

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

AIRVAC - RSM PTY LIVITED | .

VALVE CARD INDEX

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

FIGURE 2-33

Q-Pulse Id TMS

704 -
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3.20 ‘AIIRVAC EQUIF’MENT PARTS LIST
~ The following detail of parts diagrams and ordering information.
Figure 2-35  Standard 75 mm Valve Package

Figure 2-36 Part Numbers for 75 mm Valve for Above Ground
Venting. . ‘

Figure 2-37  Parts List for 75 mm AIRVAC Valve

Figure 2-38 “Exploded View 50 mm AIRVAC Valve

Figure 2-39 | Parts List for 50 mm AIRVAC Valve
- Figure 2-40 | Exploded View of Controller |

Figure 2,—41' Parts List for Controller

|
1
I
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SIEMENS VACUUM PUMPS
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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

'2BV5131
2BV5121
2BV5111
2BV5110

Betriebsanleitung/Instructions
Reparaturanleitung/Repair Instructions

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

é WARNUNG

" © Siemens AG 1990

Q-Pulse Id TMS704

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

DEUTSCH, siehe Seite 2

Respecter les mesures de sécurité
énoncées aux instructions «Informa-
tions relatives 3 la sécurité» ou
«Régles de sécurité» (sur papier
jaune) jointes aux présents instruc-
tions de service.

FRANCAIS, voir page 16

Vanno osservate anche le «informa-
zioni di sicurezza» in allegato ovvero
le «Indicazioni di sicurezza» (stam-
pate su carta gialla),

ITALIANO, vedi pagine 31

i'f WARNING

A PRECAUCION

& VARNING

Active 29/01/2014

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

ENGLISH, see page 2

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

ESPANOL, vease pag. 16

Folj dels bifogade driftsinstruktion,’
dels idven "Sikerhetsinformation”
eller "Uppglfter rbrande s#kerhe-

ten” (tryckta pa guit papper).
SVENSKA, se sid. 31
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Betriebsanleitung
Beschreibung

1 Geltungsbereich

Diese Betriebsanleitung gilt fur einstufige ELMO-F-Vakuum-
pumpen des Bautyps 28V5 in Blockbauweise mit Antriebsmo-
toren in Normal und EEx e-Ausfihrung.

2 Bauart und Wirkungsweise

2BV5-Vakuumpumpen sind fur Dauerbetrieb ausgelegte Flus-
sigkeitsring-Vakuumpumpen. Sie bilden mit dem Motor eine
kompakte und platzsparende Einheit. Fir die Aufstellung ge-
nigt eine ebene Fliche, Grundplatten sind nicht erforderlich.
Die Pumpe arbeitet nach dem Fllssigkeitsringprinzip. In einem
exzentrisch zur Welle gelegenen, zylindrischen Pumpenge-
hause ist ein Laufrad angeordnet, welches die Antriebsieistung
auf einen Flussigkeitsring Gbertragt, der sich beim Inbetrieb-
setzen der Pumpe konzentrisch zum Gehause bildet.

Bei Bewegung der Flussigkeit nach auBen wird Gas durch den -

Saugschlitz in der Steuerscheibe angesaugt, nach innen ver-
dichtet und durch den Druckschlitz in der Steuerscheibe aus-
geschoben.

Operating Instructions
Description
1 Validity

‘The Operating Instructions apply to single-stage ELMO-F

vacuum pumps of type 2BV5 in block design with standard and
EEx e drive motors.

2 Type of construction and mode of operation

28VS5 vacuum pumps are liquid-ring vacuum pumps designed
for continuous operation. Together with the motor they form a
compact and space-saving unit. A level surface is sufficient for
installation. Baseplates are not required.

The pump operates on the liquid-ring principle. An impeller is
located in a cylindrical pump casing and is offset from the rotor
axis. The impeller transmits the driving power to a liquid ring
which forms concentrically to the casing when the pump is
started up. ) ) :

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

1 Flussigkeltsring
2 Pumpendeckel
3 Laufrad

4 Saugschlitz

S Druckschlitz

Schemalischer Schnitt durch den Arbeitsraum
(vom Motor her gesehen)

3 Einsatzbereich und Betriebsbedingungen

3.1 Die 2BV5-Vakuumpurﬁpen sind fiir Dauerbetrieb
ausgelegt.

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

Es ist zu beachten, daB

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

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

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

HINWEIS: Lingerer Betrieb unterhalb des kieinstzuldssigen
Ansaugdruckes kann zu Beschddigungen der
Pumpe fiihren.

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

3.4 Maximaler Differenzdruck bei Kompressorbetrieb

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

1 Liquid ring

2 Pump cover

3 impeller

4 Suction port -
5 Discharge port -

Section through the compréssion chamber
(viewed trom the motor) .

3 Application range and operating conditions

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

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

Please observe that:

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

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

Higher temperatures reduce the suction capacity of the pump.

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

mum working liquid temperature must not exceed 65°C.

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

NOTE:

3.3 The maximum discharg'e pressure for vacuum oper-

ation is 1300 mbar absolute for all 2B8V5 pumps if the nominal
working-liquid flowrate indicated in Section 3.6, Table Column

- 1, is maintained.

3.4 Maximum differential pressure for compressor
operation

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

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

Frequenz Empfohlener Frequency
Frischflissig- . fresh liquid
Typ 50 Hz " 60 Hz keitsstrom Type 50 Hz 60 Hz flowrate
2BV5131 650 mbar 720 mbar 20,9 m¥h 2BV5131 650 mbar .| 720 mbar 2 0.9 m¥%h
2Bvo121 800 mbar 700 mbar Z 0,6 m¥h 2Bvo5121 800 mbar 700 mbar Z 0.6 m¥h
2BV5111 700 mbar 680 mbar = 0,5 m¥h 28V5111 700 mbar 680 mbar = 0.5 m¥%h
2BV5110 (500) mbar | 560 mbar = 0,4 m¥h 28vV5110 (500) mbar | 560 mbar = 0.4 m¥h
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3.5 Ansauggas bzw. -dampf '
Das abzusaugende Gas bzw. Gas-Dampfgemisch muB frei von
Feststoffen sein. Geringe Mengen von leichten Schwebstoffen
oder Flussigkeiten kdnnen mitgefdérdert werden.

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

3.5 Suction gas or vapour

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

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

: Dauerbetrieb Kurzzeitbetrieb . Continuous Short-time
Typ m3/h m3/h Type operation m¥h operation m%h
2BV5131 - 5 5 2BV5131 5 - 5
2BV5121 3,5 45 2BVS5121 3.5 4.5
2BVS5111 3 3.4 2BV5111 3 3.4
2BV5110 (1,5) 2,5 2BV5110 (1.5) 2.5

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

3.6 Betriebsfliissigkeit

Fur den Betrieb muB3 der Vakuumpumpe kontinuierlich Be-
triebsflossigkeit zugefuhrt werden. Sie muf frei von Feststoffen,
wie z. B. Sand sein; evtl. ist in die Zufiihrung ein Filter zu instal-
lieren.

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

3.6 Working liquid

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

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

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

' ’ Kihlschaltung Schaltung mit Abscheider und
. : Betriebsflissigkeitsrackfihrung
Cooling-circuit connection Connection with separator and recirculation of
working liquid

33-200 mbar 200-~500 mbar | *> 500 mbar 33-200 mbar 200-500 mbar | > 500 mbar
2BV5131 1.80 0.45 0.40 0.90 0.40 0.18
2BVS5121 1.20 0.40 0.35 0.60 0.30 0.12
2BV5111 1.00 0.40 0.35 0.50 - 0.30 0.12
2BV5110 0.80 0.35 0.30 0.45 0.25 0.12

Q-Pulse Id TMS704

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

Die Einhaltung eines ausreichenden Betriebsflussigkeitszu-
stromes ist durch Einstellung des Vordrucks in der Zuleitung
um ca. 1 bar iiber dem erforderlichen Ansaugdruck sicherge-
stellt.

Die zugeliuhrte Betriebsflissigkeit wird zusammen mit dem ab-
gesaugten Gas durch den Druckstutzen der Vakuumpumpe
ausgestofien. .

Zur Trennung von Gas und Flissigkeit steht als Zubehér ein
Abscheider zur Verfigung. Dieser erlaubt eine teilweise Ruck-
fihrung der Betriebsflissigkeit. : .

Montage

4 Installation

4.1 Aufstellung

Die Vakuumpumpe ist waagerecht auf ebenen Flachen aufzu-
stellen und kann durch Betestigungsaugen in den FiBen ange-
schraubt werden. Auf ein besonderes Fundament der eine spe-
zielle Grundplatte kann verzichtet werden.

Fur abweichende Anbaulagen, z. B. Aufstellung mit Welie in
senkrechter Lage, ist Ruckirage erforderlich.

ei Krantransport wird empfohlen, die Maschine in der pum-
-penseitigen Hebedse des Motors und in einer Bohrung des An-
saugflansches aufzunehmen.

H

Active 29/01/2014

In der Tabelle angegebene Werte sind fur Trockenluftabsaugung gultig.

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

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

A sSeparator is available to separate the gas and liquid.
It enables partial ‘recirculation of the working liquid.

Erection

4 Installation

4.1 Mounting

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

If the pump is to be mounted in any other way, e.g. with the shaft
in a vertical position, the manutacturer shouid be consulted.
If the pump is transported by crane, we recommend lifting the
machine by the pump-side lug of the motor and by a hole in the
suction flange.
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Krantrahsport
Crane transport

4.2 Anschliisse e

4.2.1 Elektrischer AnschluB

Der AnschluB ist gemaB den entsprechenden VDE- bzw natio-
nalen Vorschriften und die fur den Aufsteliungsort geitenden
Vorschriften des Versorgungsunternehmens auszufuhrent
Zum Schutz der Motoren gegen Uberlastung sind Motorschutz-
schaiter zu verwenden. Diese missen auf den im Leistungs-
schild angegebenen Nennstrom eingestelit sein.

ZB WARNUNG:

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

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

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

Bei AnschluB mit Klemmbiigein (z. B. nach
DIN 46282) sind die Leiter so zu verteilen,
daB auf beiden Stegseiten etwa gleiche
Kiemmhohen entstehen. Diese AnschluBart
erfordert daher, daB ein einzelner Leiter U-
formig gebogen werden muB. Dies gilt auch
fir den SchutzleiteranschluB. - .
Samtliche Leiter unter 2uBeren Erdungswin-
keln sind grundsatzlich U-formig zu biegen.

Bei EEx e-Motoren nach
DIN EN 50014/VDE.0170/0171 Teil 1 und
DIN EN S0019/VDE 0170/0171 Teil 6

ist zu beachten, daf} die auf dem Leistungsschild angegebene
Temperaturkiasse des Motors mit der Temperaturklasse des
méglicherweise auttretenden brennbaren Gases Uberein-
stimmt.

Der Motorschutzschaiter muB bei festgebremstem’ Laufer in-
nerhalb der auf dem Motorieistungsschild angegebenen Zeit t,.
auslésen. (Prifung anhand der dem Motorschutzschaiter bei-
liegenden Ausitsekennlinie).

Soll der Uberlastschutz ausschlieBlich durch eine direkte Tem-
peraturiiberwachungseinrichtung mitHilfe von Temperaturfih-
lern (s. DIN EN 50019/VDE 0170/0171 Teil 6, Anhang A-A 1.b)
vorgenommen werden, so muB die Ausfihrung des Motors
hierflir gesondert bestellt, geprift und bescheinigt sein.

Auf DIN 57165/VDE 0165 wird hingewiesen.

AnschluB
eines Leiters

4.2.2 Rohranschliisse

Um ein Eindringen von Fremdkérpern zu vermeiden, sind alle
AnschiuBoffnungen bei Lieferung verschlossen. Die Ver-
schlusse sind erst beim Anbringen der Rohrleltung zu entfer-
nen, :

. Die Rohrlentungen sind spannungsfrei anzubrmgen die Rohr-

leitungsgewichte sind abzufangen.

Oruckstutzen
Delivery branch

AnschiuB far Ausflhrung mit Kavitationsschutz G 3/8
Connaction for cavilation protection kit {if provided) 3/8" BSP

AnschluBéffnungen
Connection openings »

"If terminal clamps are used for connection

Active 29/01/2014

" 4.2 Connections

4.2.1 Electrical connection
Connect the pump in accordance with the relevant VDE and
national standards and the regulations of the utility company
which apply to the installation site.
Use motor circuit-breakers for overload protection of the
motors. They have to be setto the rated currentindicated on the
rating plate.

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

' Before carrying out any work, open the main circuit-breaker

and secure against being closed again.

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

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

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

For EEx e motors to

Connection of
a conductor

-DIN EN 50014/VDE 0170/0171 Part 1 and
" DIN EN 5S0019/VDE 0170/0171 Part 6

it has to be ensured that the temperature class of the motorindi-
cated on the rating plate corresponds to the temperature class
of the flammable gas which might occur.

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

If overioad protection is to be carried out exclusively via a tem-

‘perature monitoring device with the aid of temperature sensors

(see DIN EN 50019/VDE 0170/0171 Part 6, Annex A-A1.b), the
design of the motor has to be ordered, tested and certified
separately.

Reference should be made to DIN 57165/VDE 0165.

4.2.2 Pipe connections

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

Piping has to be connected free of stress and the weight of the -
piping has to be supported.

Saugstutzen
Suction branch

BetriebswasseranschluG G 3/4
Working-liquid connection 3/4" BSP

Znlieerungs- oder Spihibohrung G 3/8
Discharge or flushing outiet 378" BSP

. Page 127 of 176



’

Parker Island Eagle Farm Vacuum Sewer Vacuum Sewer System OM Manual

a) Delivery branch connection

for 2BV513./72BV512.: Flange 65 ND 10 DIN 2501 or
ANSI-B16.5-2 1/2-150,
Seal 65 ND 6 DIN 2690;

Flange 50 ND 10 DIN 2501 or

l a) DruckstutzenanschiuB

far 2BV513./2BVS12.: Flansch 65 ND 10 DIN'2501 oder
ANSI-B16,5-2 1/2-150, -
Dichtung 65 ND 6 DIN 2690;

for 2BVS511.:

fur 2BVS11.: Flansch 50 ND 10 DIN 2501
' oder ANSI-B16,5-2-150, ANSI-B16.5-2-150,
— Dichtung 50 ND 40 DIN 2690. Seal 50 ND 40 DIN 2690.

If the discharged gas is passed on, ensure that the maximum

Wird das druckseitig ausgestoBene Gas weitergeleitet, istdafar .
discharge pressure given in Section 3.3 is not exceeded.

* zu sorgen, daB der maximate Austrittsdruck It. Punkt 3.3 nicht
uberschritten wird.

b) Suction branch connection

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

b) SaugstutzenanschiuB

AnschiuB mit Flansch und Dichtung wie Druckstutzenseite.Um

ein Eindringen von Rickstanden der Instaliation, z. B. SchweiB-

perien, in die Pumpe zu verhindern, wird der Einbau eines An-
- fahrsiebs in die Saugleitung fir die ersten 100 Betriebsstunden

empfohien. .

c) Empfohlener BetriebsfliissigkeitsanschiuB c) Recommended working-liquid connection

1 15 16 17 19 20
T
TV
<
18

1 ELMO-F vacuum pump
15 Flowmeler (option)
16 Control valve .
17 Solenoid valve, coupled with motor: Motor on =* Valve open

|
1 ELMO-F-Vakuumpumpe'
Motor off -* Valve closed :

15 Durchfludmesser (Option)

16 Steliventil )

17 Magnetventil mit Motor gekoppelt: (Motor an = Ventil auf)
(Motor aus — Ventil zu)

18 Bypass with shutoff valve

19 Fiiter (option)

20 Working-liquid feed pipe (e.g. threaded pipe DIN 2440-DN 20)

18 BypaB mit Absperrventil
19 Schmutztanger (Option)
20 Betriebsflossigkeilszutithrung (z. B. Gewinderohr DIN 2440-DN 20)

4.3 Methods of supplying the working liquid

4.3.1 Cooling-circuit connection (Fig. a) .

This is preferred where there is an ample supply of working

liquid and where a low suction pressure is required. The work-

ing liquid discharged from the pump is completely drained off

and replaced by new liquid. .

After initial priming, the vacuum pump can operate in a self-

priming mode. Ensure that the working liquid is on a level with
- the working-liquid connection. K

4.3 Mdglichkeiten zur Zufithrung der Betriebsfliissigkeit

4.3.1 Kiihischaitung (Fig. a)

wird bevarzugt, wenn genigend Betriebsflussigkeit zur Verfl-
gung steht und ein niedriger Ansaugdruck erzielt werden soll.
Die zugefihrte Betriebsflissigkeit wird druckseitig vollstandig
abgeleitet und durch neue Flussigkeit ersetzt.

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

4.3.2 Connection with separator and partial recirculation of

4.3.2 Schaltung mit Abscheider und teilweiser Betriebsfiiis-
working liquid (Fig. b)

sigkeitsriickfiihrung (Fig. b)

wird verwendet, um Betriebsfliissigkeit zu sparen. Ein Teil der
im Abscheider abgeschiedenen Betriebsfiussigkeit wird der
Vakuumpumpe ungekihlt wieder zugeleitet, der andere Teil

This connection is used where working liquid must be used
sparingly. Part of the working liquid recovered from the dis-
charge in the separator is recirculated to the pump without

wird durch neue Flissigkeit ersetzt. Die dazu notwendige Ver-

teilleitung wird mit dem Abscheider geliefert. necessary pipes are supplied together. with the separator.

Fig. b: Schaltung mit Abscheider und teilweiser
Betriebsfliissigkeitsriickfiihrung
b: Connection with separator and partial recirculation of
working liquid :

Fig. a: Kiihlschaltung

|
cooling, the remainder being replaced by new liquid. The
a: Cooling-circuit connection

' 1 ELMO-F-vakuumpumpe
2 Saugleitung
‘/2 3 EntiGftungsventit (Magnetventil)
¥

4 Rickschlagklappe
6 Flissigkeitsabscheider
7 Ubertauf . |
12 Druckleitung |
20 Betriebsllussigkeilszufihrung
{beachle Fig. unler Pkt. 4.2.2)

2 Suction pipe

3 Venl valve (solenoid valve)
20 4 Non-return valve
6 Liquid separator
7 Overflow
1 12 Delivery pipe

20 Working-liquid feed pipe
{see ligure in Chapter 4.2.2)

Schematische Aufbauskizzen
Schematic diagrams of pump designs

6

t ELMO-F vacuum pump
|
|
|
|
|
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4.4 Betriebsfliissigkeitsabscheider 2BX1100/2BX1101

Der Betriebsflissigkeitsabscheider kann als Zubehor ein-
schlieBiich der dazugehdrigen Verbindungsleitung geliefert
werden.

Er trennt die Betriebsflissigkeit vom Férdergas und erméglicht
die teilweise Ruckfihrung der Betriebsflissigkeit.

Dadurch kann der Betriebsfiissigkeitsbedarf erheblich redu-
ziert-werden (siehe Tabelie 3.6)

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

]
/

1 ELMO-F-Vakuumpumpe

6 Betriebsilissigkeitsabscheider
20 Zufuhr Betriebsflussigkeit (beachte F|g unter Pkt. 4.2.2)
30 Rohr, voilstandig
50 Kavitationsschulz-. Anschluﬂschlauch

E|

Ablauf Betriebsflussigkeit
Working-liquid discharge

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

4.5 Riickschlagklappe

i Um ein Rickstrémen von Gas und Betriebsflissigkeit bei Be-
triebsunterbrechungen zu vermeiden, ist in der Saugleitung ei-
ne Rickschlagklappe mit mdglichst geringem Widerstand vor-
zusehen (siehe Zubehtr im Katalog).

Betrieb

5 Erstmalige Inbetriebnahme

5.1 Vorbereitung

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

HINWEIS: Pumpe nicht trocken laufen lassen.

Vor dem Anfahren Pumpe Gber den Saug- bZw. Druckstutzen
mit ca. 3 Liter Betriebsflissigkeit auffillen oder Absparrventilin
der BypaBleitung (18, siehe Pkt. 4.2.2 c) ca. 20 sec lang 6ffnen,
um Betriebsflussigkeit in die Vakuumpumpe einstromen zu las-
sen.

Anschlisse von Zu- und Ableitungen auf Dichtheit Gberprifen.

Zur Prifung der Drehrichtung Pumpe kurz einschalten.

Die Strdmungsrichtung des Gases sowie die Drehrichtung der

Welle sind durch Pieile an der Pumpe gekennzeichnet. Verglei-

che Drehrichtung des Motorlafters mit der Pfeilrichtung auf der

Rickseite des Pumpengeh&uses; ggf. Drehsinn &ndern durch

Vertauschen von zwei AnschluBileitungen, wenn elektrische
- Spannungslosigkeit sichergestelit ist.

5.2 Inbetriebnahme

Pumpe einschalten. Nennfrlschflussxgkeltsstrom (Betnebsflus-
sigkeit), vergl. Pkt. 3.6, Uberprafen und evtl. mit Stellventil (16,
siehe Pkt. 4.2.2 c) korrigieren. Zur Einstellung des Frischbe-
triebsflissigkeitsstromes dient DurchfiuBmesser (15); es ist
auch méglich, den austretenden Flussigkeitsstrom am Uber-
lauf (7, siehe Pkt. 4.3.2) auszulitern.

!
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4.4 Working-liquid separator 2BX1100/2BX1101

The working-liquid separator can be supplied asan accessory
with the corresponding connaction pipe.

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

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

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

1 ELMO-F vacuum pump

6 Working-liquid separator
20 Working-liquid leed pipe (see figure in chapter 4.4.2)
30 Pipe, complete
50 Connection tube for cavitation protection

4.5 Non-return valve

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

Operation

5 Initial startup ¢

5.1 Preparations
If a shut-off valve is installed in the discharge pipe, make sure

that the pump is not started or stopped with the shut-off valve
closed.

NOTE: Do not run pump dry!

Before startup prime the pump through the suction or delivery
branch with approx. 3 litres of working liquid or open the shut-
off valve in the bypass (18, see Chapter 4.2.2 c) for approx. 20 s
to enable the working liquid to Hlow into the vacuum pump.

Check the connection of the supply and dlscharge pipes for
tightness.

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

5.2 Startup

Switch on pump. Check nominal working-liquid flowrate (see

Section 3.6) and, if necessary, adjust it with the control valve

{16, see Section 4.2.2 ¢). The flowmeter {15) is used to regulate

the flowrate of the incoming working liquid. The liquid flow can
- also be measured in litres on the discharge side at the overfiow

(7, se Section 4.3.2).

’ . 7
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6 Betriebshinweise

6.1 Anfahren und Abstellen )
Bei automatisch gesteuertem Betrieb - It. Instaliation nach Pkt.
4.2.2. ¢ - wird die Frischwasserzufuhr durch ein vom Motorbe-
trieb abhangiges Magnetventil (17) geschaltet.

Dabei bedeutet: Pumpe eingeschaitet = Ventil offen.

Pumpe ausgeschaltet = Ventil geschlossen. '

Bei nicht automatisch gesteuertem Betrieb ist wie foigt zu ver-

fahren: . - Ce

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

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

Das Regelventil (16) bleibt bei Betriebsunterbrechung einge--

stelit. . ‘

HINWEIS: Wird die Pumpe bei einem Eintrittsdruck

<400 mbar abgeschaltet, so istdie Saugseite zwischen Riick-
schlagklappe (4, siehe Pkt 4.3.2) und Pumpe (1) gleichzeitig
mit dem Abschalten der Pumpe zu beliiften. Es empfiehlt sich,
dafiir den Einbau eines vom Motorbetrieb abhingigen Ma-
gnetventils (3) vorzusehen, das beim Ausschaiten 6ffnet Bei
Vakuumpumpen mit Kavitationsschutz wird kein Beluftungs-
ventil (3) in der Saugleitung (2) benoétigt

6.2 MaBnahmen bei ldngerem Stillstand

Vor langerem Stifistand, abca. 4 Wochen, oder bei Frostgefahr,
Pumpe komplett entleeren und anschlieBend konservieren,
d. h. 1/2 Liter Konservierungsmittel in Saug- oder Druckstutzen
gieBen und Pumpe kurz einschaiten. .

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

A VORSICHT!

7
-Gesundheitsschidlich bei Beriih-
rung mit der Haut und beim Ver-
schiucken.

Wartung

7 Wartung’

7.1 Allgemeines

Gelangt mit dem geftrderten Gas oder der Betriebsflissigkeit
feinkdrniger Schmutz in die Pumpe, so kann dieser wahrend
des Betriebes durch die unten liegende Spulbohrung G 3/8
(siehe Pkt. 4.2.2) ausgespult werden, um den VerschleiBl des
Laufrades (047A; siehe Pkt. 13.2) und des Pumpengehauses
(002A) bzw. Festsetzen des Laufrades (047A) zu verhindern.
Falis stark kalkhaitiges Wasser als Betriebsflussig keit verwen-
-det wird, ist die Betriebsfliissigkeit zu enthérten oder die Va-
kuumpumpe in entsprechenden Zeitraumen mit einem Entkal-
ker zu spuiien.

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

Nach etwa 20000 Betriebsstunden, jedoch nach spatestens
2 1/2 Jahren, sind Wilzlager und die benachbarten Fettrdume
von Altfett und anderen Verunreinigungen zu sédubern; dazu ist
die Vakuumpumpe nach Pkt. 9.5.1 zu'demontieren.

Lager und angrenzende Fettraume in Lagerdecke! (027A) und
Lagerschild (450A) sind neu zu fetten. ) -

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

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

Verschiedene Fettsorten solien nicht gemischt werden.

Active 29/01/2014

6 Operating notes

6.1 Starting, shutting down

When the pump is controlled automatically (when in;talled
according to Section 4.2.2 ¢), the working-liquid supply is con-
trolled by a solenoid valve (17) whichis dependenton the motor
operation.

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

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

shutoff valve (17)

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

The control valve (16) remains in the closed position when'

operation is interrupted. o

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

6.2 Measures after prolonged standstill
When the pump will be out of operation for longer than approx.

4 weeks or in the event of frost, it should be completely drained -

and 1/2 litre of anti-corrosive poured into the suction or dis-
charge branch and the pump then briefly switched on.

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

& CAUTION:

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

Maintenance

7 Maintenance

7.1 General

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

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

7.2 Lubrication

Under normal operating conditions at 50 Hz the following
applies:

- After approx. 20,000 operating.hours, however after 21/2 years
at the latest, the rolling-contact bearings and the  adjacent
spaces should have the spent grease and other dirt deposits
removed. The vacuum pump has therefore to be dismantled as
described in Section 9.5.1. :
The bearings and the adjacent spaces in the bearing cover
(027A) and the end shield (450A) have to be recharged with
fresh grease.

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

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

Different types of grease should not be mixed.
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- Stérungen Ursache Abhilte Fault Cause Remedial measure
Motor 1auft Unterbrechung in Unterbrechung durch Motor does Interruption in at least Check/replace fuses,
nicht an, mindestens zwei Sicherungen, Klemmen not start up, two current terminalis or supply
kein Leitungen der bzw. Zuleitungen no running supply leads leads
Laufgerdusch Stromversorgung beseitigen noise
o Motor iauft Unterbrechung in einer Siehe .Motor lauft nicht Motor does Interruption in one of the - See “Motor does not”start
nicht an, Leitung der an, kein Laufgerdusch*” not start up, current supply leads up, No running noise
Brumm- Stromversorgung :::::mg Motor shalt is jammed ‘Remove lime deposits
gerausch Motorlaufer sitzt fest _ Pumpe entkalken from pump (see 6.2)
. : ’ (siehe Pkt. 6.2) It necessary, drain and
ggl. Pumpe entleeren und clean pump (see Repair
sdubern {siehe Rep.-Anitg. Instructions 9.2.1
Pkt. 9.2.1 und 9.2.2) and 9.2.2)
ggf. Laufrad-Spaltein- If necessary check and
stellung prifen bzw. correpl impeiler gap (see
korrigieren (sizhe Rep.- Repair Instructions 9.3.2)
Anltg. Pkt. 9.3.2) :
Laufrad defekt Laufrad ersetzen (siehe Impeller faulty Replace impeller (see
Rep.-Anitg. Pkt. 9.3.1 und : Repair Instructions 9.3.1
. 9.3.2) and 9.3.2)
Motoriager defekt Lager ersetzen Motor bearing faulty Replace bearing (see
(siehe Rep.-Anitg. Pkt. 9.5.1 Repair Instructions 9.5.1
und 9.5.2) and 9.5.2)
Motorschutz- KurzschiuB in der Wicklung prifen lassen Motor circuit- | Short-circuit Check winding
schalter 16st Wicklung breqker trips in the winding-
ggﬁgltgr?-wie‘« Motor Uberlastet Betriebsllussigkeitsstrom ggiar:g after Motor overloaded ?ed%c‘e working-
der aus drossein switched on i iquid flow
Gegendruck im Druck- Gegendruck verkleinern Back-pressure in the Reduce back-pressure
stutzen zu hoch delivery branch too high
mitgeldrderier Flissigkeitsanteil Liquid content too high Reduce liquid content
Flissigkeitsanteil zu hoch verkieinern P is stuck s Motor d { start
. R . : - s sta
Pumpe sitzt fest Siehe .Motor t4uft nicht an, ump is stue usehun?moi:lg%eoisneo' r
8rummgerdusch* . ' .
Leistungsaui- Verkalkung oder Pumpe entkalken bzw. Power Furred u i :
y ; por Remove lime deposils or
:ah?e zu Ablagerungen ;aub;rzn (suehegF;ezD-‘A“"Q- consumption. other deposits clean pump (see Repair
oc kt. 9.2.1 und 9.2.2) too high Instructions 9.2.1 and 9.2.2)
Pumpe‘ Kei keirr:e Belriebsllﬂssigkef! . Richtigen Belriebls,l!ussig- Pump does Lack of working Ensure correct
sgz:uuugm ein vor anden. o keitstrom gewahrleisten not generate liquid working-liquid flow
;g\:ﬁggeUnduchlhell in der Anlage abdichten vacuum Maijor leak in system Remove leak
faische Drehrichtung Drehrichtung andern durch Wrong direction Change direction of
Vertauschen von 2 elektr. . ol rotation rotation by reversing 2
AnschluBleitungen electr. connecting leads
Pumpe Pumpe zu klein gréBere Pumpe einsetzen Vacuum thal Pump 100 small Use larger pump
e;zr?:g( zu Belriebsilissigkeitsstrom Betriebsflissigkeitsstrom purTDrales Working-liquid Increase working-liquid
\g,.]k g;s zu gering bis zum 2fachen des ge‘ € o {low too low flow up to 2 limes the
akuu Nenntdrderstromes s 100 fow nominal flowrate
. erhdhen
Belriebsflussigkeit zu warm | Betriebstlussigkeitsstrom Working liquid Cool or increase working-
>15"C kihlen bzw. erhdhen too warm > 15°C liquid flow
Erosion Betrottene Bauteile Erosion Replace components
erneuern concerned
kleine Undichtheit in der Anlage abdichten Small leaks in the Remove leaks
Anlage system .
Gleitring undicht Runddichtringe der Gleitl- Bearing ring Replace round seal ring ot
ringdichtung erneuern seal leaky sliding ring seal. tf
{siehe Rep.-Anitg. Pkt. 9.3.1 necessary replace complete
und 9.3.2) ’ bearing ring seal (see
Repair Instructions 9.3.1
and 9.3.2)
Anomale Kavitation der Pumpe Kavitationsschulzleitung Abnormal Cavitalion of pump . Connect cavitation
kreischende anschlieflen scnjeeching proteclion pipe
Gerausche ‘Betriebsllussigkeitsstrom Betriebsflussigkeitsstrom noise Working-liquid flow Check and reduce
Zu grof prifen und reduzieren too high . working-liquid flow
Pumpe Dichtungen defekt Dichtungen Uberprifen Pump leaky, Seals delective Check seals
undich! .
Instandhaltung Repair work

9 Repair instructions
For data in brackets see Page 47

-9 Reparaturanleitung
()-Angaben siehe Seite 47

9.1 General : ) L

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

& WARNING

Before dismantling is commenced, the pump " should be
defurred. Pumps handling harmful gases should be flushed
before being opened, so-that safe disman_tling is possible.

9.1 Aligemein
Reparaturen an Maschinen mit EEx e-Motoren miissen
in Siemens-Werkstitten durchgefithrt oder von einem

amtlich anerkannten Sachverstindigen abgenommen
werden. -

& WARNUNG

Es empfiehlt sich, vor Beginn von Demontagearbeiten die Pum-
pe zu entkalken!

Pumpen zum Férdern gesundheitsschadlicher Gase sind vor
?err‘n'otﬂnen zu spilen, so daB eine gefahrlose Demontage mog-
ich ist. -
Saug- und Druckleitungen (2 und 12, siehe Pkt. 4.3.2), Betriebs-
flussigkeitszutihrung (20, siehe Pkt 4.2.2 ¢), sowie Kavita-
tionsschutzleitung (51, siehe Pkt. 10) entfernen und nach Been-
digung aller Arbeiten unverspannt wieder anschlieBen.

Vor Beginn der Arbeiten ELMO-F-
Vakuumpumpen sichtbar vom Netz
trennen. '

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

A

Remove suction and delivery pipes (2 and 12, see 4.3.2), work-
ing liquid feed pipe (20, see 4.2.2 ¢) and cavitation protection
pipe (51, see Section 10). After compietion of repairs reconnect
the pipes without mechanical stress. 9
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Demontage Steuerscheibe (048B) ‘ -
Dismantiing of port plate (048B) T,

verwendbarkeit zu Uberprufen und evtl. nachzuarbeiten.

9.2.1 Demontage von Pumpendeckel bzw. Steuerscheibe

Schrauben (063A) l8sen, Pumpendeckel (061A) mit Steuer-
scheibe (048B) so abnehmen, daB die Steuerscheibe (048B)
vom Runddichtring (058A) umspannt bieibt. Die Demontage der
Steuerscheibe (048B) aus dem Pumpendeckel (061A) ist nurin
wenigen Fallen notwendig, z. B. zum S&ubern bzw. Austausch
von Ventilplatte (050A) und Rohr (071A). Rutscht der Runddich-
tring (058A) beim Abnehmen des Pumpendeckels (061A) von
der Steuerscheibe (048B), ist es ebentfalls ratsam, die Steuer-
scheibe (048B) herauszunehmen. Bei festkilemmender Steuer-
scheibe (048B) sollte dies durch Herausklopfen mit Hilfe eines
12 mm-Boizens, der durch die Spulbohrung des Pumpendek-
kels (061A) gesteckt ist, erfolgen (vergl. Skizze). )

Spulbohrung
Flushing outlet
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9.2.1 Dismantling pump cover and port plate

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

- {

Bolzen, @ 12 mm, 140 mm lang
Boit, 12 mm dia., 140 mm long

Deckel (061A)
Cover (061A}

Runddichtring (058A) 1\
Round sealing ring (058A \-—-

Steuerscheibe (048B)
Port plate (048B)

Rohr (071A)
Pipe (071A)

" Ventilplatte (050A)
Valve plate (050A)

Nach i6sen von Schraube (053A) sind Fangplatte (051A) un
Ventiiplatte (050A) abnehmbar. -

© 9.2.2 Montage von Pumbendeckel und Steuerscheibe

Pumpe senkrecht auf die Lifterhaube (500A) stellen.

- Anbau Pumpendeckel, volistindig
(Pumpendeckel bildet mit Steuerscheibe (0488) und Rund-
dichtring (058A) eine Einheit) .
Pumpendeckel (vollstandig) unter Beachtung des aus dem
Pumpengehiuse (002A) ragenden Zentrierstiftes (037A) auf
das Pumpengehé4use (002A) aufdricken und mit Schrauben
(063A) am Pumpengehause (002A) anschrauben.

- Einzelteil-Montage .
Dichtflache der Steuerscheibe (048B), die zum Pumpendek-

kel (061A) zeigt, von Dichtmassenresten sdubern. Steuer-’

scheibe (048B) wie folgt komplettieren: Ventiiplatte (0S0A) so
auflegen, daB die Krimmung der Ventilplattenzungen gegen
die Steuerscheibe (048B) weist, Fangplatte (051A) daruber-
legen und mit Schraube (053A), deren Gewinde mit etwas
Schrauben-Sicherungsflissigkeit, z.B.LOCTITE Typ 243, be-
netzt ist, mit Anzugsmoment M, = 2,5 N- m anschrauben. Die
komplettierte Steuerscheibe (048B) mitihrer Planfidchensei-
te auf das Pumpengehsuse (002A) auflegen. Dabei ist zu
beachten, daB die nahe dem AuBendurchmesser der Steuer-
scheibe (048B) befindliche Bohrung, @ 4,2, winkelgetreu mit
dem im Pumpengehiuse (002A) angeordneten Zentrierstift
(037A) ubereinstimmt. Runddichtring (058A) verdrehfrei um
Steuerscheibe (048B).-spannen und gegen Pumpengehéduse
(002A) schieben. Die zum Pumpendeckel (061A) gerichtete,
obere Dichtilache der Steuerscheibe (048B) mit flussiger
Dichtungsmasse (z.B. Epple 22) benetzen, sofort Pumpen-
deckel (061A) auflegen und am Pumpengehéause (002A) an-
schrauben.

Pumpe wieder auf die FiBe stelien.

+

10
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After bolt (053A) has been unscrewed, the intercepting plate
(051A) and the valve plate (050A) can be taken off.

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

-~ Assembling pump cover, complete

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

Assembling individual parts

Remove residues of sealing compound from the sealing sur-
face of the port plate (048B) which points’ towards the pump

-cover (061A). Complete port plate (048B) as follows: Fitvalve

plate (050A) so that the curvature of the vaive plate reeds
points towards the port plate (048B). Then place intercepting
plate (051A) on top of it and fix with bolt (053A), the thread of
which is tightly moistened with a locking liquid such as Loctite
Type 243 (tightening torque 2.5 N - m). Fit the complete port
plate (048B) with its plane surface onto the pump casing
(002A). Ensure that the bore hole (4.2 mm dia.) near the outer
edge of the port plate (048B) mates with the centering pin
(037A) in the pump casing (002A). Fit the sealing ring (058A)
around the port plate (0488) without twisting it and push it
against the pump casing (002A). Moisten the upper sealing
surface of the port plate (0488) which points towards the
pump cover (061A) with liquid sealing compound, e.g. Epple
22. Put the pump cover (061A) immediately onto itand screw
it to the pump casing (002A).

, Then put the pump onto its feet again.

Page 132 of 176

L w

When repair work is carried out, all parts. should be cléaned
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Q-Pulse Id TMS704

Schrauben (063A) l10sen, Pumpendeckel (061A) zusammen mit
Steuerscheibe (048B) und Runddichtring (058A) abnehmen.
Laufrad (047A) mittels Abziehvorrichtung abziehen (beachte
Skizze). Toleranzring (048A) entfernen und PaBfeder (006A)
aus der Motorwelle herausnehmen. Scheibe (036A) und Gleit-
ringdichtung (035A) mit Gegenring und Dichtring abziehen, Zur
leichteren Demontage der GLRD (035A) Motorwelie vor der

Dichtung mitOl benetzen; bei Schwergangigkeit oder stark ver- )

kalkter Pumpe nach Pkt. 9.4.1 demontieren.

Schraube M20 x 120 DIN 933; Gewindeende DIN 78-SP
Bolt M20 x 120 DIN 933; Thread end DIN 78-SP

Gewinde mit Molykote gefettet
Thread greased with Molykote

Balken
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' 9.3.1 Demontage von Laufrad und Gleitringdichtung (GLRD)

9.3.1 Dismantling impeller and bearing ring seal

Undo screws (063A) and take off pump cover (061A) together
with the port plate (048B) and the sealing ring (058A). Draw off
the impeller (047A) with a puller tool (see sketch). Remove the
tolerance ring (048A) and take the feather key (006A) out of the
motor shaft. Draw off the washer (036A) and the bearing ring

seal (035A) with mating ring and sealing ring. For easier dis- .

mantling of the bearing ring seal (035A), slightly oil gh'e.mgtor
shaftin front of the seal. Dismantle according to 9.4.1 if itis tight
or if the pump is extremely calcified.

Schraube M12 (063A)
Bolt M12 (063A)

1

Schraube M16 x 25;

mit Zentrierung DIN 332-A5 x 10,6 im Kopf
Bolt M16 x 25;

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

Bar /\\/1/'1//"_@ t
(777 7 7 AN

Demontage Laufrad mittels Abziehvorrichtung f

Dismantling the impeller with a pulter tool Y

9.3.2 Montage der GLRD

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

Der Toleranzring (048A) ist nach jeder Demantage zu ersetzen.
Laufrad (047A) auf die Welle aufdricken, so. daB ein Spalit zwi-
schen Laufrad (047A) und Steuerscheibe (048B) bzw. Frontfla-
che Gehause (002A) von 0,15 bis 0,2 mm ensteht.

Kontrolle des Spaltes in waagerechter Lage der Vakuum-
pumpe: :

Lineal auf Pumpengehduse (002A) legen und Luftspalt zwi-
schen Lineal und Laufrad (047A) mit FGhllehre prifen.

Schraube M16
M16 boit

Balken oder Scheibe

- Bar or washer It
Scheibe 0,15 dick ;
Washer 0,15 thick N\ .

—

/
!

9.3.2 Assembling bearing ring seal

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

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

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

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

Gewinde mit Molykote gelettet
Thread greased with Molykote . '

015+0,05
_t

Aufdriucken des Laufrads

Pushing the impeller onto-the shaft

Active 29/01/2014
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Pumpendeckel (061A) mit Steuerscheibe (048B) und Rund-
dichtring (058A) montieren wie unter Pkt. 9.2.2 beschrieben.
Die Pumpe muB sich nach Montage leicht durchdrehen lassen
{(von Hand Motorlufter drehen). Dazu Schrauben (503A) losen

und Lifterhaube (500A) abnehmen. Am AuBenlifter (502A)

drehen. Lufterhaube (500A) wieder aufsetzen und mit Schrau-
ben (503A) festschrauben.

9.4.1 Demontage des Pumpengehduses

Zuvor Laufrad (047A) demontieren wie Demontage von Lauf-
rad und Gileitringdichtung® (Pkt. 9.3.1), wobei der Ausbau der
Gleitringdichtung (035A) in der zuvor erwahnten Art entfallen
kann, weil sie mitdem Abnehmen des Pumpengehiuses (002A)
von der Welle abgezogen wird. Schrauben (038B) losen und
Pumpengehiuse (002A) vom Lagerschild (026A) durch vor-
sichtiges Abklopfen in Richtung Wellenende trennen.

9.4.2 Montage des Pumpengehduses : .
Pumpengehause (002A) mit Schrauben (0388) am Lagerschild
(026A) anschrauben. Weitermontage wie ,Montage GLRD und
des Laufrades” (Pkt. 9.3.2). -

9.5.1 Demontage Ladufer und Rillenkugellager :
Wie ,Demontage von Laufrad und GLRD" (Pkt. 9.3.1) und ,De-
montage des Pumpengehduses® (Pkt. 9.4.1).

Schrauben (503A) losen, Lufterhaube (S00A) abnehmen, Si-
cherungsring (506A) entfernen, AuBenlufter (502A) ‘abziehen
und PaBfeder (505A) aus der Welle nehmen. Schrauben (025A)
I6sen, dabei auf Einlegemuttern (082C) achten, die bei der
Montage wieder benétigt werden. Schrauben (028A) l6sen, La-
gerschild (026A) und Motorlaufer (005A) vom Motorgehduse
mit Standerpaket (001A) trennen..  ~ .
V-Ring (033A) abziehen, Scheiben (300A und 022A) abneh-
men, Rillenkugeliager AS (007A) mit Abziehvorrichtung von
Welle abziehen. Lagerdeckel (027A) abnehmen. Rillenkugelia-

. _ger BS (008A) mit Abziehvorrichtung abziehen und COX-Ring
-(478A), falls vorhanden, abnehmen. - .

Lagerschild (450A) zwecks Sauberung von Altfett nach Losen
der Schrauben (451A) abnehmen; auf Federscheibe (018A),
Federband (455A)und Einlegemuttern (458A) achten.

9.5.2 Montage Liufer und Rillenkugellager . '
Rillenkugeliager (007A und 008A) mit Schmierfett nach Tabelle
unter Pkt. 11 fallen. Ggf. COX-Ring (478A) aufschieben: Rillen-
kugellager (008A) mit Vorrichtung so aufdricken, daB die Lage
der Deckscheibe des Rillenkugellagers (008A) bei Motoren-
ausfohrungen mit COX-Ring (478A) auf der Seite des Wellen-
endes; bei Motorenausfihrungen ohne COX-Ring (478A) auf
der Seite des Lauferpaketes angeordnet ist. .
Lagerdeckel (027A) mit Schmierfett nach Tabelle unter Pkt. 11
fallen, in zwei der vier M6-Gewindebohrungen Bolzenschrau-
ben so eindrehen, daB sie auf der gefetteten Seite mindestens
50 mm weit herausstehen. Lagerdeckei (027A) Gber das A-sei-
tige Wellenende des Motorlaufers (005A) schieben. Rillenku-
gellager AS (007A) mit Vorrichtung so aufdricken, daB die La-
ge der Deckscheibe des Rillenkugellagers (007A) auf der Seite
des Wellenendes angeordnet ist.

Lagerschild (450A) im Bereich der Nabenbohrung mit
Schmierfett nach Tabelle -unter Pkt. 11 fullen, Federscheibe
(018A) in Nabenbohrung einlegen, Lagerschild (450A) an Mo-
torgehause (001A) montieren und Schrauben (451A) anziehen.
Motorlaufer (005A) in Motorgehause (001A) einfuhren. Die zwei
Scheiben (022A) gegen Rillenkugellager (007A) schieben.
Scheibe (300A) leicht einfetten und gegen die Scheiben (022A)
schieben. Lagerschild (026A) auf Motorlaufer (005A) aufstek-
ken, dabei die zwei Bolzenschrauben im Lagerdecke! (027A),
die als Montagehilfe dienen, einfadeln. Einlegemuttern (082C)
in die im Motorgehause (001A) dafar vorgesehenen Taschen
einlegen, Lagerschild (026A) an Motorgehause (001A) montie-
ren, Schrauben (025A) anziehen. Zwei Schrauben (028A) lose
eindrehen, Montagebolzen entfernen, restliche Schrauben
(028A) ‘eindrehen, sdmtliche Schrauben (028A) anziehen.

12

"~ cowil (500A) and
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Assemble pump cover (061A) with port plate (048B) and sealing
ring (058A) as described under 9.2.2. After reassembly, the
pump must be free to turn (undo screws (503A), remove fan
turn motor fan (502A) by hand). Replace fan
cowl! (500A) and fix it with screws (503A).

9.4.1 Dismantling pump casing :

First of all, dismantle the impelter (047A) as described under
9.3.1 (“Dismantling impeller and bearing ring seal”). The bear-
ing ring seal, however {(035A), need not be dismantied as des-
cribed, asitis drawnoft the shaft when the pump casing (002A)
is removed. Undo screws (038B) and separate pump casing
(002A) from the bearing shield (026A) by carefuily knocking it

_off towards the shaft end.

9.4.2 Assembling pump casing
Assemble the pump casing (002A) and the bearing shield
(026A) using the screws (038B). Continue as described under

9.3.2 “Assembling bearing ring seal and impeller”.

9.5.1 Dismantling rotor and deep—-grove ball bearing
Proceed as described under 9.3.1 “Dismantling impeller and
bearing ring seal” and 9.4.1 “Dismantling pump casing”.
Undo screws (503A), take off fan cowl (500A), remove retaining
ring (506A), draw off external fan (502A) and take featherkey
(505A) out of the shaft. Unscrew bolts (025A), taking care ofthe
sunk nuts (082C) which are required for reassembling. Undo
screws (028A) and separate bearing shield (026A) and motor
rotor (005A) from the motor casing with stator core (001A).

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

. if provided.

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

9.5.2 Assembling rotor and deep-grove ball bearing

Fill deep-grove ball bearings (007A and 008A) with lubricating
grease as per table in Section 11. If provided, push on Coxring .
(478A). Use drive sieeve (9) and spindle (10} to push bearing
(008A) onto the shaft so that the cap of the bearing is on the
shaft end side whena Cox ring (478A) is used, andon therotor
core side when a Cox ring is not used.

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

Fill bearing cap (027A)
Section 11. Screw stud

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

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

9 Treibhilse
9 Drive sieeve

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

V-Ring (033A) aufschieben; die Welle muB im Bereich des V-
Ring-Sitzes fettfrei sein.

033A 300A

In den Lagerdeckel eingeschraubter Montagebolzen
Assembly bolts screwed into the bearing cap

(027A)

Anbringen und Benutzen der Montagehille beim Montieren des Motorlaufers:
Filting and use of the assembly aids when assembling the motor rotor

Insert featherkey (505A) into the motor rotor shaft (005A), press
on external fan (502A) as far as featherkey (505A), and secure it
with retaining ring (506A). Fit fan cowl (500A) and fix with
screws (S503A).

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

(2x)
022A

11 £0,5—=et—

Weitermontage wie ,Montage des Pumpengehauses (Pkt.
9.4.2). -

9.6.1 Demontage Motorgehdause mit Standerpaket bei zusam-
mengebauter Vakuumpumpe ]

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

~ Schrauben (451A) |@sen, dabei auf Einiegemuttern (458A) ach-

ten (werden bei der Montage wieder bendgtigt) und Lagerschild
(450A) abnehmen. Schrauben (025A) {dsen, dabei auf Einlege-
muttern (082C) achten (werden bei der Montage wieder bend-
tigt) und Motorgehause mit Standerpaket (001A) von der Pum-
pe trennen.

9.6.2 Montage Motorgehdause mit Standerpaket
Motorgehduse mit Standerpaket (001A) Uber Motorlaufer
(005A) schieben. Einlegemuttern (082C) in die im Motorgehdu-
se (001A) dafur vorgesehenen Taschen einiegen und Motorge-
hause (001A) mit Schrauben (025A) an Pumpe anschrauben.
Uberpriufen, ob Federscheibe (018A) in den Lagerschild (450A)
eingelegt ist. Dann Lagerschild (450A) auf Motorwelle auf-
schieben. Einlegemuttern (458A) in die im Motorgehause
(001A) dafir vorgesehenen Taschen einlegen und Lagerschild
(450A) mit Schrauben {451A) an Motorgehause (001A) an-
schrauben. PaBfeder (505A) in die Motorwelle einlegen, AuBien-
lufter (S02A) bis Anschlag an PaBfeder (505A) auidracken und
mit Sicherungsring (506A) sichern.

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

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

-Active 29/01/2014

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

Continue assembly as described under 9.4.2 “Assembling
pump casing”

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

Undo screws (503A) and remove fan cowl (500A). Take out
retaining ring (506A). Draw off external fan (502A) and take

featherkey (505A) out of the motor shait.

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

9.6.2 Assembling motor casing with stator core

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

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

13
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Anhang

- 10 Nachtraglicher Anbau des Kavitationsschutzes

Arbeitet die Vakuumpumpe bei zu niedrigen Ansadgdn‘]cken
bzw. zu hohen Wassertemperaturen, kann ein knisterndes Ge-
rausch auftreten, Kavitation genannt, das bei Dauerbetrieb

- Werkstoffschaden verursacht.
- Zum Umristen bendtigt man auBerhalb der Pumpe (1) den An-

schluB der Verbindungsleitung (31) zwischen dem Deckel der
Pumpe (1) und dem Fiassigkeits-Uberlauf (7). Es ist zu beach-
ten, daB das Ende der verbindungsleitung (51) nichtin ein Flos-

sigkeitsbad eintaucht.

12

/

Ing\erhalb der Pumpe werden folgende Teile zur Umristung be-
nétigt: : :

10r;et:\e Ventilpiattenvariante (050A), 1 Rohr {071A), 1 Scheibe
(072A). . .

Durchfihrung: Pumpendeckel (061A) und Steuerscheibe
(0488) nach Pkt. 9.2.1 demontieren. Schraube (053A) von
S}euerscheibe (048B) 1dsen, Fangplatte (051A) abnehmen und
die bisherige, mit 4 Fingern versehene Ventilplatte (050A) ge-
gen eine neue mit 3 1/2 Fingern austauschen (Skizze beach-

ten!).

072A 071A

&

0788 051A 050A 0488 . 0S8A

080A

Umrastung Kavitationsschutz
14 .

Appendix
10 Retrofitting cavitation protection

If the vacuum pump operates atintake pressures which are too
low or at water temperatures which are too high, a crackling
noise, called cavitation, can occur which causes material dam-

age in continuous operation. . )
For retrofitting cavitation protection, a connection pipe (51) is

Active 29/01/2014

required outside the pump (1) between the pump cover (1) and
the liquid overfiow (7). Make sure that the end of the connection
pipe (51) is not immersed in a liquid. .

1 ELMO-F-Vakuumpumpe

7 Uberlaut
12 -Druckleitung

14 Spol- und Entleerungsbohrung
51 Kavitationsschutzieitung

1 ELMO-F vacuum pump
7 Overflow
12 Pressure pipe
14 Flushing and draining ouliel
'§1 Cavilation prolection pipe

AnschiuB Kavitationsschutzleitung
Connection of ‘cavitation protection pipe

inside the pump the following parts are required for ret(ofi(ting:
1 new type of valve plate (050A), 1 pipe (071A), 1 washer (072A).

Execution: Dismantie pump cover (061A) and port plate (0488)
as described in 9.2.1. Remove screw (053A) from port plate
(048B), take off .intercepting plate (051A) and exchange the
valve plate (050A) with its 4 tingers for a new one with 31/2 fin-

gers (see sketch).

071A

Retrofitting cavitation protection
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Then replace intercepting plate (051A) and fix with a screw

AnschlieBend Fangplatte (051A) wieder auflegen und mit

"Schraube (053A), deren Gewinde mit etwas Schrauben-Siche-

rungsflussigkeit, z.B. LOCTITE-Typ 243, benetzt ist, mit An-
zugsmoment M, = 2,5 N - m anschrauben.

Von der Auflenseite des Pumpendeckels (061A) Verschiuf3-
schraube (078B) und Dichtring (080A) entfernen, dann Schei-

-be (072A) einpressen. :

Rohr (071A) in die Steuerscheibe (048B) stecken und Pumpe It.
.Montage von Pumpendeckel und Steuerscheibe*, Pkt. 9.2.2,
fertigmontieren.

11 Schmiertabelle (siehe 7.2)

(053A), the thread of which is lightly moistened with locking
liquid, e.g. LOCTITE Type 243 (tightening torque 2.5 N - m),

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

11 Bearing lubrication table (aiso see Section 7.2)

Fettsorte g
oShell Grease 1

Type of grease AeroSheil Gre 6

007A DIN 625 008A DIN 625 - | 027A 450A 478A
Vakuumpumpentyp Rillenkugellager AS Rillenkugeilager 8S Lagerdeckel Lagerschild Cox-Ring
Vacuum pump type Drive-end deep-groove ball bearing Non-drive-end deep-groove Bearing cap Bearing shield Cox-ring

ball bearing
Kurzzeichen Feltmenge Kurzzeichen Feltmenge Feitmenge
Code number Quantity of grease | Code number Quantity of grease Quantity of grease
9 ’ 9 9 ]
28VS5131 -....0 -. )
28V5131 - ... . 1 - 6209-ZJC3 10 25 A6209
6211-ZJC3 14 21
28VS5121 -.. ... 0 -.
2BVS121 - ... .1 - .
6208-ZJC3 8.7 1" A6208
2BVvS1tt - . ... 0 -, .
2BVSITY -1 -
2BV5 0 P 6209-ZJC3 10 18
110-....0-. . :

2BVS110 - ... . 1 - 6205-ZJC3 3 6 A620S5

12 Anzugsmomente fiir Schrauben und Muttern

Falls keine anderen spezifischen Angaben gemacht sind, gel-
ten fir Verbindungen der Befestigungsschrauben und -mut-
tern folgende Anzugsmomente:

12 Tightening torques for nuts and bolts

Unless otherwise specified, the following torques apply for
tightening nuts and boits:

Gewindegrofie . .

Type of thread M4 M5 M6 M8 M10 M12 M16
Festigkeitsklasse

Strength class 5.6 5.6 8.8 8.8 8.8 . 8.8 5.6
Anziehdrehmoment

Tightening torque 1.4 2.6 8 20 40 70 83

Anzugsmomente M, in N - m mit einer Toleranz von = 10 %
Tightening torques in N - m with a tolerance of = 10 %

13 Ersatzteile
13.1 Aligemeine Hinweise

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

Bestellbeispiel: 2BV5131-0KC20-7,
: FNr. EBK62 2621 022001,
Lagerschild, AS, 026A.

Handelsubliche Normteile, siehe Pkt. 13.4, kbnnen unter ge-
nauer Beachtung gleicher Bauart, Abmessungen, Festigkeits-
klasse usw., im freien Handel bezogen werden.

13.2 Ersatzteile mit Bestellnummern siehe Seite 47

13.3 Bildliche Darstellung einer zerlegten
\{akuumpumpe siehe Seite 50

13.4 Tabelle der im freien Handel
zu beziehenden Normteile siehe Seite 51

13 Spare parts
13.1 General instructions

When ordering spare parts, please state the part designation,
part number, the complete type of pump and the serial number.
Type and serial number are indicated on the nameplate. The
part designation should-correspond to the designation in the
spare parts list below. .
Ordering example: 2BV5131-0KC20-7,

Serial No. EBK62 2621 022001,

drive-end bearing shield, 026A.

Standard parts (see Section 13.4 can be procured from local
suppliers. Ensure-that these parts have the same type of cons-
truction, dimensions, strength class etc.

13.2 Spare parts and order numbers, see Page 47

13.3 Exploded diagram of a vacuum pump, see Page 50

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

Active 29/01/2014
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MODEL NO: DO04Q-RO1-DDM1B-100

AIRVAC RSM PTY LTD

CLIENT ORDER NO: 738286
BHA JOB NO 99946
SERIAL NO . H2108

: H2109

BAKER HUGHES AUSTRALIA
PUMPS AND PROCESS EQUIPMENT
GINDURRA ROAD, SOMERSBY
NSW - AUSTRALIA 2250
TEL (043) 40 2388
FAX (043) 40 1080

|

For efficient service when ordering -pump parts, please quote serial number.

©
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‘ OPERATING g MAINTENANCE MANUAL
CONTENTS
%
Type Code _ T

Construction Details

-

General Instructions for Frame Mounted Solids Handling Pumps
Operation
Lubrication Instructions

Maintenance of Hydraulic Parts

~Disassembly/Assembly of Hydraulic Parts

Sectional Drawings & Parts Lists

(a). Hydraulic End

(b). Bearing Frame

(c). Mechanical Seal
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4

~coupling will not compensate
alignment will result in vibr

The check for angular ali
lnserting an inside calj
90° apart, between the c
0,3mm. To check for par
edge across the coupling
The unit will be in paral
evenly on the coupling r

¥here adverse suction conditions exist and cause loss of'prime,
external priming devices should be used. Suction conditions
such as .liquid temperature, altitude above sea level and specifij

gravity*imst be compensated for by proper construction of the
suction line. - '

When pumping liquids with gas separation, do not install the ’
Pipeline for negative suction. .

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

Fig. 1.1

Fig. 1.2-

The pump driver, if supplied, is correctly aligned on ‘the
baseplate at the factory. However, a certain amount of.
deformation of the baseplate is possible during transit and
it is therefore necessary to check the alignment between the
Pump and driver before start-up. The pump shaft should be
checked for both angular and parallel alignment, a flexible
for misaligment. Inaccurate

ation and excessive wear on
the bearings, shaft sleeve and mechanical seal faces.

gent (Fig.l.3)should be made by
PEeT Or taper gauge at four points,
oupling faces which must be. within
allel aligrment Place a straight

Tims at the top, bottom and both sides.
lel aligmment when the straight rests
im at all positiBis.

(. lum? > s

Fig. 1.3.

Q-Pulse Id TMS704 !
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. & . BEARING FRAME STANDARD CONSTRUCTION
pat: 07!07.87 No: 87-TU 3617 File:
Hydraulic size
- . Bearing frame size
— Sealihg type Basis
Material execution : :
Construction characteristics ,
: s . execution-
| Seal specification } specification.
o { [T—-Execution information
) F2M10-M
H2S10-L
E2MS0-M
D0SS0-AS
I4M10-X
,  DOM10-~C
, L1S10-as .
w = (empty) = standard
S = Special construction/execution
A -_ - : ' |
—— 0 = Without pumpside mech. seal/without packing
C pumpside )
v Mechanical seal
M specification Mechanical
X ' seal ‘
B = Bronze (only for bearing : r Details.
frame for M-hydraulic) see seal
A = Asbestos packing : section
L = Asbestos-free packing . Stuffing
(1.e. for foodstuff) box )
0 = Standard (free shaftend motorside)
——1 = Normal, for hydraulic material 1,2 and 3 .
' 2 = Same as 1 and hardened shaft sleeve '
S = Wetted parts stainless steel, for hydr. mat.’s |
S = Bearing frame with stuffing box
A = DA-Bearing frame with stuffing box.
M = Bearing frame with mechanical seal motor
side and pump side o |
——0,1,2,3,4 and 7 e

———————— See hydraulic section

S,

Please note:

AsS a rule the cone dimension

|

|

|

|

for the impeller flgnge“is fixed ‘
by the Hydraulic size. As an |
|

exceéption D2S and D2M bearing frames

\

(heavy construction) request
"E"-shaft end cone dimension
Type Code hydraulic).

a "D"-hydraulic suitable for an
. for example DO3K-SO10E. (Also see

Q-Pulse Id TMS704
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\#ﬂfﬂm/ TYPE CODE

HYDRAULIC EnD

) 0ac: 07.07.87 No: 87-TU 3619 File:
l. . )
Hydraulic size
Diséhardé-?lange dimension ‘ Dlm:gjlon
(in inches) Pump type

Impeller style

Impeller size ‘

Material execution of the  pump

. , ‘Impeller ahd
‘Clearance adjustment (1mpeller

_ , execution
to suction cover) f specification
L Additional description of
{— construction : J

B Dposx-HssoE - ' o
' E0SK-HO10D

I16K-HD2R

FO4K-MHI1R

HO6F-MO1

M28D-0010A

K Special cone-~dimension on the
' : ' shaft tip (see table, page 13)

Impeller Flange: — (empty)=Standard. D,E,F = .

Bearing Frame

Style: . = Standard, A= DA-Bearing Frame

o or 0 = Standard (clearance adjustment by shinmming),
R= Regulable, C= one-piece volute casing-suction casing,requlable *

—— 1,2,3,5 and 7

1)
00 (only 1 size available), 10, LL, IM, IH, IS, ’
MO, MD, MH, HO, HD, HS, SO, SD and SS. [
L) - ! ‘

K,Q,F,A,D

— -

02,03,04,05,06,08,10,12,16,20 and 28. Volute- Co
casings with integrally cast guide rail auto-couplina ;
0C corresponds to 03,0D corresponds to 04. . . :

|

A,B,C,D,E,F,H,I,L and M S a 5

Please note: On some sheets of the data book, where thé.
discharge flange dimension of the hydraulic -
code is less than 10 inches, the zero has’
been left out. - CT

Lr

Example: EOSK ESK
Q-Pulse Id TMS704 Active 29/01/2014
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!”Mﬂﬁ/ CONSTR_UCTIONAL FEATURES OF THE
‘ .

K-TYPE HYDRAULIC

07.0?.87 . [No:. 87-TU 3593
1 . .

File:

-
lGENERAL

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

I_'Ihere are several different types of construction: available for specific models.

The design differences involve the volute/suction configuration and the

lavailability of suction liners.

All models have been converted to the K-Line design. Refer to faétory for
lpo_ssib,ility to retrofit D-Line pumps with K-Line impellers and suction pieces.

-

-aalOMMON CONSTRUCTION THRCUGHOUT THE K-LINE MODELS

| ' Impellers:

Impellers are of the screw-centrifugal design. Impellers are mounted on.

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

l purped material and provides for quick assembly and disassembly. Section

drawings illustrate these features.

All impellers are statically ‘and dynamically balanced for smooth mechanical

I performance.

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

{ NOTE: The pump is available only in clockwise rotation.

IB . Volute Casing:

D4K, where suction casing is cast integrally with volute casing, and F4K

lk Volute casing is separate from suction part in all pumps (EXCEPT D3K and

and HS5K, where both constructions — separate or integral —. exist) .’

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

various mounting options.

-

l All have a tapped hole for gauge near the discharge flange, and a tapped

‘ hole for drain at the lowest point of the casing. May. Be assembled with

'discharge in different positions. Available in cast iron. (material 1) or
stainless steel (material S) for all models, except D3K which is not

Q—Ptﬁsg‘-ﬂz?.ﬂf\ﬂ.g?df in mareriAal S

Active 29/01/2014
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CONSTRUCTIONAL FEATURES OF THE
K-TYPE HYDRAULIC

No: 87-TU ,3594 File:

C. Suction part

.

Construction here varies according to pump size and material selected.

The suction part construction may be in one of two categories:

1. Suction cover

- Figure 2. , . .
This is a non regulable model, that means the clearance mast be adjusted

by shims. This type is available in cast iron (material 1) or stainless
' steel (material 5).

I

2. Suction casing

There exist three types of suction casing construction:

- Flgure 3
One piece volute and suction casing with fixed (non regulable) liner.
Clearance adjustment by shims.

- Flgure 4
Regulable nodel Clearaﬁce is adjusted by moving the liner within the
suction casing by means of 3 external requlating screws.

- Figure 5 (obsolete model)

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

Important note: , »

For availability of the different types of suction parts for the specific
purp sizes and materials refer to the availability chart and the sectional
dra@ings of this K-type section.

N

Page

Q-Pulse Id TMS704 Active 29/01/2014

-
|

—

145 of 176



Parker Island Eagle Farm Vacuum Sewer Vacuum Sewer System OM Manual

l

GENERAL
‘NFORMATIQV

MEPLATE
b

RAGE
TRUCTIONS

TION
puMP

:1IPING
SJ!TTION

PEPING

Q-Pulse Id TMS704

- (Fig. 1.1)if installed in a horizontal position.

OPERATIdN/ibSTA.LLATI ON/m NT;;NA,-;CE | | l | 7?5'17/2757%/

GENERAL INSTRUCTIONS FOR FRAME MOUNTED SOLIDS HANDLING PUMPS

INTRODUGTION

- The Hidrostal distribution nétwork provides service wherever

Our pumps are sold. Should you require sales or service
information please contact your. local Hidrostal representative.

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

INSTALLATION .. . : ‘ -

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

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

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

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

To obtain maximum available suction head, the suction line
should be as direct-and as short as possible; avoiding elbows.
If elbows must be used, a.long radius type is preferred. It
1s important in a suction line to avoid any sagging in which
air may collect and thereby cause loss of prime. For this

same reason it is imperative to have the suction line airtight
when suction lift conditions exist. Unless a suction line runs’
entirely downward toward the pump all reducers must be eccentric
A straight
concentric taper reducer (Fig.l,l)should never be used in a
horizontal position with the suction line rising toward a pump,
as air pockets may collect in the toD Of the redirer and aima

Active 29/01/2014 '
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A space of aporoximately 25mm (1') should be left between
the baseplate and top of the foundation to be filled with
.grout.  After the grout has dried, the foundation bolts
'should be. firmly re-tightened and alignment rechecked.

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

OPERATION

A starter with overload protection should be installed

to prevent the motor from being damaged by overload. The o
overload reset should be set“so that they trip if the current
exceeds ‘the nominal current of the motor. (See motor
nameplate.) '

. The pump is ready to start when:-

-1) "Pump baseplate is grouted and bolted to the foundation.

2) Pump and driver are correctly aligned.

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

4) Seal water is sumplied to the ‘stuffing box, or oil level
has been checked for units with mechanical seals.as
indicated in the relevant section '"'Seal chamber connections'.

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

6) Driver has been checked for correct rotation.

7) Pump is primed. Never run a pump dry. The liquid in the
puup serves as a lubricant for close running surfaces within
the pump and these may be damaged if operated dry for ’
extended periods. If installed with suction lift, the pump
may be primed by using an eJector or vacum pump.

Vertically installed solids handling pumps will prime
automatically by having the impeller tongue submerged in
liquid provided air evacuation through pump casing at

ambient -atmospheric pressure is allowed. -

8) Inspect suction chamber to see that all debris from
construction has been removed. :

9) As momentum of inertia of the impellet is small, full-
load and full soeed are reached”within one second.
Therefore, if reduced voltage starters are used (star delta)
the time adjustment between star to.delta should be no
longer than two to three seconds.

Active 29/01/2014
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Q-Pulse Id TMS704

While the pump is running, an initial then Periodic
inspeqtion should be made of:- ‘

. 1)

2)
3)

4)
To

i)
2)

4)

5)

Stuffing box or mechanical seal (Refer to section

entitled ''Operating instructions for solids:
handling pumps with stuffing box" or "Operating
instruction for solids handling pumps “with
mechanical seal"). '

Bearing temperature should not exceed 90°C.
Alignment: successful operation of the pump
depends on accurate alignment. ._It is. ~
recommended to re-check the alignment after
initial run, then one week later.

Lubrication: According to section entitled

- "Lubrication Instructions'.

shut the pump down:-

Disconnect power to -the driver.

Close all valves.

Close seal water supply, if installed.

If the pump is to be out of service for a

period longer than two weeks, the shaft must

be rotated several times every two weeks to
assure positive coating of lubricated surfaces.
If subject to freezing, the pump must be .drained
and blown down with compressed air. Also consult
section entitled "Operating instructions for
solids handling pumps with stuffing box' or

. "Operating instructions for solids handling pumps

with mechanical seal'.

The chart entitled "Operating Troﬁbles and Probable
Causes' shown on next page will be useful in the
event trouble occurs. '

i,
K\

Active 29/01/2014
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l . OPERATING TROUBLES

elyllow'ing toble is provided os o guide to common

n'\u’o, consult your HIDROSTAL representative.

,PROBABLE CAUSES

perating troubles and their causes. Should the trauble -

'NO LIQUID DELIVERED

NOT ENOUGH LIQUID DELIVEPED

NOT ENOUGH PRESSURE

\

LOSS OF CAPACITY AFTER STARTING

VIBRATION
MOTOR RUNS HOT

FWSTAL@W‘?U?@Q%?Q‘?IE_‘{E{Q&”Um Sewer Vacuum Sewer System Q#dlnm/

CAVITATION (NOISE)
- BEARING TEMPERATURE ABOVE 90°

[ump not primed

peed too low ' .

x| X

peed too high

pir leak on suction

\ir leak in mechanical seal o stuffing box

x

Air or gas in.liquid

"-charge head too high (cbove rating)

XX IX |X

<tion lift too high

pot enough suction pressure for hot ]iquid

x

M X X%

let pipe not submerged enough
Viscosity of liquid greater than rating

x| X

quid heavier thon rating

. cessive suction head

x

lmpe”er c'ogged

. lrong direction of rotation .

cessive running clearance

DOrnOgcd impeller

X IX XXX

tror binding
fects in motor

Vohoge lower than rating

orrect lubrication

"undotion not rigid

Misolignment of pump and driv er

l arings worn

Moeller out of balance

Shaft bent

X | x[Ix Ix |x

gclion line cloggcd

Su: sn flonge not sealed, hard gosker

bellnr mbbing 0gainst suction bell

e and smoll impeller clearance

> 9ccumulation behind impeHer on vertical inst.

does not prime - Verticol

* Q-Pulse Id TMS704
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LUBRICATION INSTRUCTIONS

ION . Prior to greésing, establish the quantity of grease
‘ . . discharged from the grease gun per stroke as follows:-

1) Weigh the quantity of 10 strokes of grease.
2) Calculate the average per stroke and record on the
. grease gun in grams per stroke.
3) It is important to inject the required quantity of
grease, improper quantities will reduce bearing life.

QUALITY OF . The g_reasé mist be wafer repellent, of Calcium, Lithium or
I'REASE . combined qualities, bearings are greased at the factory
with the following type of grease. It is recommended to
. use this grease or an equivalent. '
! -
' BP-ENERGREASE - 9142
RICATION 1) Rm the pump for 10 mimutes to heat up the grease.

Z) Bearing frame DO: lubricate only grease connection G2.
Inboard bearing is permanent lubricated for bearing life.

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

4) All other pumps mentioned in lubrication chart with sizes
larger than E2, are equipped with an additional grease
nipple G. Supply grease to grease nipple G according
to lubrication chart, with pump starding idle (not |
operating). After grease admission to G and after § |
mimites operation, supply grease to nipples Gl and G2. |
After lubricating, remove plug (154 and 134) to allow
old grease to evacuate. After 20 mimutes operation, |
replace plug (154 and 134). o . |

RICATION OF - A1l bearing frames with stuffing box are supplied with a
YRINTH SEAL grease lubricated labyrinth seal to prevent water entrance _ |
to ball bearing. Pump size D will be lubricated from factory |
l - whereas larger sizes are supplied with grease cup. (L) to |

supply additional greasing to labyrinth.

l T Page 150 of. 176
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DISASSEMBLY OF .HYDRAULIC PARTS

dISASSEMBLY FO@iINSPECTION

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

The rotating assembly including impelier and motor can be
lifted from the pump casing-after removing nuts (419)
around the motor flange. Areas to be examined for wear will

.be the impeller surface (especially the edges) and the

conical machined surface in the liner or suction cover.
Uniform wear on any of these surfaces can, up to a point,
be compensated for by re-shimming or adjusting according
to Section 3.1. of this manual. However, excessive or
uneven wear will require replacement of the worn parts.

REMOVAL OF IMPELLER

Hold the impeller (401) from turning by hand, or by a strap
wrench, or by locking pliers clamped to the impeller.

Inset a hexagonal key wrench (allen-head wrench) into the
impeller bolt (415) and with a hammer, tap the wrench

‘counterclockwise to loosen the bolt.

Wrench sizes

Pump size: D E - F H I L
Wrench size: 8mm 10mm 14mm 19mm 27m= 27mm
After removal of bolt, the impeller éan be tapred loose

from its fit against the impeller flange (165) by a few
taps with a rubber mallet. »

Note: For pumps D3K, D4K-HS/S and E4T, the impaller is
fitted directly onto the shaft taper (no i1mpeller
flange is used). :

Active 29/01/2014
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wear 1is excessive -or not uniform: disassembly and in3gec-

‘Note: 1f impeller tip is ‘bindinrg on suction“lfﬁ, see
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A. IMPELLER CLEARANCE ADJUSTMENT OF "REGULABLE" PUMPS

Loosen and.back off standard hex nuts on end of each
regulator nut assembly. Now slowly and evenly screw in

each laxge threaded regulator nut just until pump shaft
cannot beturned (this will eliminate all clearance between
the impelleNand the liner). Be sure to take the same
number of tur on. each threaded regulator nut; this

keeps the liner Qncentric to the impeller.

Note: If impeller tid. is binding on suction lip,
see section 3.3.6. -

Now back off the threaded gulator nut exactly the number
Jf turns specified in the la column: of Figure 14 (ac-
cording to pump size). Holding “each threaded regulator
nut from turning, tighten the thr standard hex nuts
(this pulls liner away from impelle the required clear-

ance, and also locks the regulator nutnin place).

With a feeler gauge, check the actual cle

impeller and liner (reaching in through the : 4
cover (405) or through the suction of the pum If the
Clearance is significantly different than clearahce "C"
shown in column 2 of Figure 14, it is possible than the

ance between

tion is recommended.

IMPELLER CLEARANCE ADJUSTMENT FOR NON-"REGULABLE" PUMPS:

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

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

To estimate correct shim thickness, lower motor into casing
just until impeller cannot be turned. Measure gap between.
motor and volute casing at. several places around motor
flange and take average. Now add the distance "B™ shown

in column 3 of Figure 14 to the average gap measured;

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

section 3.3.6.

Page 152 of 176



Parker Island Eagle Farm Vacuum Sewer Vacuum Sewer System OM Manual

1

-

ervice manual for installation anpg operation

i
i

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

impeller flange -nut (166),

tool shown on Figure 20 to

drop off the shaft taper. If not,

with bolts of the size shown
20. -

1
!

!
OI 154
o~

impeller
ge should
use a pully-extractor
tool as shown in Figure 20, bolted to the impeller flange

in the last column of Figure

-

Jlidrmsga/

Bend tabs on the locking washer (167). wWhen loosening the
it may be necessary to hold the
impeller flange from turning, by bolting up the special
the tapped holes in the impeller
flange. Use bolt thread sjize as indicated in last column
of table in Figure 20. After nut is removed, tap
flange (165) with a mallet, and the impeller flan

! e ﬂ\

o

i

" MATERIAL: SHEST STEEL

A ot
L
_
. |
. : , ' Ty Impeller Flange Nut Hole
MP . =
'PU S12E R rjob® A B ¢ L Size Wrench Size| Size |
} D 30 |25 10 |65 |15 | 70 |s00] wm20 32 M8 i
|
E 40 [33 114 |80 |20 | g |500]| mes A M12 w
l F 55 | 48 | 14 1110 | 20 [100 | 900 | - M35 46 M12 ‘
Ho )80 |65 |18 150 | 30 |130 | 900 | m3s 2 a6 ° M6
:"‘lT)) MM across flats _ o
(2) Except for “H" pump size with "I* motor size. [n this case a special nut 70 mm
l across flats is used. -
FIGURE 20

@ S —— _'

" Q-Pulse Id TMS704 Active 29/01/2014
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Removal of Lower Mechanical Seal

a) Exposed—sp}inq type seal -"C" and "v*"
(Figure 22) .

Remove snap ring (546). Make sure the
Woodruff key groove has no sharp
edges so that the rubber parts of

the seal cannot be damaged as

they are removed. 0il the shaft

526
for ease of disassembly. Now the ' %;

ffif

seal rotating parts can be pulled.
off the shaft by hand.

b) Rubber-boot type seal - "M" L——”_‘\J
o (Figure 23)

Remove retaining ring "A" from
the rubber boot of the seal by , i
gently prying with two dull-edged b
screwdrivers on opposite sides,

" between the rubber boot and
the retaining ring (see Figure 24).

CAUTION:

Use only dull-edged screwdrivers since
sharp edges could cut the rubber boot.
Do not twist screwdriver, as this

can puncture rubber boot. Rather,

lay some convenient object onto back-
plate, to act as a fulcrum for each
screwdriver, and pry ring directly

uc away from rubber boot. (See Figure
24.) : '

Fig. 23

|
J

G N BEm aE e
.
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Make sure the’ Woodruff key groove -has no sharp edges so
that the rubber parts cannot be damaged as they are re-
moved. Gently insert a small dull screwdriver between
~the shaft and the rubber boot. ‘

By lifting and turning the screwdriver around the shaft,
the lip of the rubber boot can be lifted out of the shaft
- groove. Lubrication of the shaft and the boot helps this
disassembly. Once the boot is free of -the groove, the
entire rotating part cof the seal with boot can be pulled
off the shaft. If necessary, use two screwdrivers deep
into the seal area to pry the seal face loose. See Figure
.._25. IR . . ot .
\
|

|
Fig. 25 |

20

. . . |
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d) For removal of stationary
t of the mechanical

pefer to Figure 27. Remove static par

seal as’, follows:
ynfasten nuts (534) and carefully remove seal chamber
(507) from motor housing- Make sure that the static part

t it 1s

of the seal (515) does not nit the shaft s© tha

not damaged as the seal chamber‘is'pulled off.

static part of the seal can pe carefully pushéd
the back side- ,

Now "the
he chamber f rom.

out of t

Sometimes an old seal can pe repolished or repaired Dby
enter for this

HIDROSTAL- Consult nearest service C
service. When sending a seal for inspection or. repalr,

) .
' it 1is jmportant to thoroughly protect the seal faces
to prevent damage during Transportation.

.
. | ' Bl N .

4

v
W

Q-Pulse Id TM$7O4
: - Active 29/01/2014 .
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"The seal face is very brittle,
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UPPER MECHANICAL SEAL (516)

It is IMPORTANT Lo note that remova
be attempted in the fielq.
detected from the stator ho

1l of this seal should not
If leakage of this seal has been

‘WARNING :

"O"-rings with 500
Series numbers), never use "O"-rings glued from "0"-ring
Stock. Our experience jis that this glue joint will inevi-
tably leak. Glued "O"~rings may

(that is "O"-rings with 400 series numbers) if a slight
leakage from the pump is not a problem.

be used in the hydraulic end

REPLACEMENT OF LOWER MECHANICAL SEALi

a) Replacement of stationary seat

For "0"-rings in the motor (that is,

(all types) |
Place a new "0"-ring on the Stator housing (527). Care-

fully assemble seal chamber (507) to the stator housing

and fasten with fastening set (534). '

q

echanical sea]) part and carefully Press all the way into
its seat in the seal chamber (507). The ring must fit

tightly in place. Protect the seal] face during this oper-
ation. Examine gap between shaft and inner diameter, of

seal face; when" face is correctly installed, gap.'will] be
uniform all the way around. ~

WARNING:

-
e

and can'easin.snap.unless
Pressure is uniform during installation. We-'suggest pushing
Iln with special tool (Figure 28).- S

no sharp edges, so that the rubber

. part or the mechanical
seal cannot be damaged. Fil

€ groove edges if necessary.
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MATERIAL: PVC (OR STETL) PIPE

S T i W |
< - -— “li -_,/:2 g
s LA L

¢ emt——

W

DIMENSIONS IN Kt

: BOLT

GWSIZE oR oS oT oUfloV ou‘ox SIZE
D w0129 F asx| g2 |50 |5 | 5 | MO

£ 50+ 1|39 * oss 1|1 |0 |75 | S | M2

F 65+ 1|51 Jrox1[18 |80 fss | S | mS

H 2+ 1|77 . gwox] 28 |10 | 0] S w27

SPECIAL TOOL TO MOUNT "N* TYPE SEAL
Fig. 28
Replacement of,exposed—sprinq'type seal - "C" and "V

Remove spring and spring retaining ring from mechanical
seal. Seal surfaces must be absolutely clean. {Make sure
there is not even a speck of dust on the surfaces). Place

a few drops of light oil on the rotating (carbon) face of
the mechanical seal, then lubricate inner bore of- rubber
part of the seal with oil and put a small amount of oil
onto shaft. Install rotating face (with 1ts rubber part)
over shaft, and press gently down length of exposed shaft
uritil carbon face touches stationary face. It may help

to use a small wood "pusher", or better, a plastic pipe
mandrel only slightly larger than shaft diameter, to push
directly on the rubber part of the seal to slide it along
the shaft. (Suitable dimensions for such a mandrel are
shown in Figure 28.) Be sure rubber -part sits uniformly

on shaft, and has NOT rolled out from under the metal part,
of the seal. Put on seal spring, and spring retaining ring.

P

Install snap ring ({546) and turn shaft‘S;'hénd to check

- e

. Active 29/01/2014 . Page 158 of 176
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c) Replacement of rubber-bellows type seal - "M"

—— ]

Lubricate with oil the rotating part of the mechanical
seal, putithe refaining ring "A" on’ the rubber boot with
rounded edge towards the rubber boot. (See Figure 29.)
Push the whole assembly by hand over the shaft as far as
possible. Mount the Special tool over the shaft tip (see
Figure 30), and compress the mechanical seal until- the lip
of the rubber boot is engaged in the shaft -groove. Remove
special tool. Turn the shaft by hand and watch that the
retaining ring turns perfectly in line with the rubber
boot and that it is not cocked. Then try to pull the

rubber boot off shaft by hand to make sure that the lip
has reliably engaged in the shaft groove.

' | . 'T]

>
LL LI T 7

2272 2T T

L7y

Flg. 29 . .
Fig. 30

o

\r
T
N

(PRI

Nl E s s
{
|
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PUMP SIZ? CLEARANCE (mm)
b - E : 0.3 - 0.5
F. - H!\

, - 0.4 - 0.6

SO

flange. (Note- replacement

ied with pin (410) already in-
stalled). S

Before fitting a new impeller (or a new impeller bolt),
the length of the impeller bolt should be checked as
follows:

1) Place impeller
for pumps D3 or D4), and using
distance from end of shaft
bolt-hole. Remove impeller.

2) Now measure impeller bol
of head, and Subtract 1
remaining distance is sh
tmpeller bolt is needed,
of threads. '

t length, from tip to underside
1/4 times the bolt diameter. IFf

orter than. 1) above, a lencer
to ensure adequate engagement

3) Now screw impeller bolt into shaft end as far as it will (
go without excessive force, and measure distance from
shaft end to underside of bolt head. If this distance is

longer than 1) above the bolt must be shortened, (to
énsure that the bolt pulls the impeller tight against

the impeller flange before the bolt "bottoms out” jin
the shaft threads). If the impeller bolt must be short-

ened a significant amount, check if the threads on the °
bolt also must be re-cut O permit the required as- -
sembled length. -

: - -,
; - -j - - - -‘ - '

NOTE:

-
e

~

/S and E4T ‘mount directly to
ange is used). Coat shaft

(do NOT use grease or anti-size
then instatll impeller direcrly ineg .-y¢-.

Impellers for pumps D3K, D4K-HS
‘he motor shart (no impeller f1l

taper with a light oil oONLY
cemgound here),

~ sy

- A N am e

Page 160 of 176
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ZIGHTNESS TEST FOR LOWER MECHANICAL SEAL (A1l Types)

i
i

Remove oil plug “0il" (536). This test assumes thatoil has
been previously drained from the motor. Connect dry compres-
sed air source such as bicycle tyre pump to the opening.

Use a pressure reducing valve and relief valve set to
1 psi (1/2 bar). ‘ ' ' '

WARNING:

Make sure that the Pressure never exceeds 1 bér, This
could displace the seal. Do not immerse end of cable;

Immerse the motor into a test tank fu
; for continuously eéscaping bubbles. This would indicate
leakage past the seal or associated "oO" ring. Corredét
failure if leakage has been found. After finishing tight-
ness test remove Pressure connection hose and £ill with
oil according to Section 2.2.3.1 or 2.2.3.2.

11l of water and watch

W e o M mA AN A m am

ASSEMBLY OF IMPELLER FLANGE (Where used)

Put in Woodruff key (112), coat the shaft taper with an

anti-rust paste, put on the impeller flange (165),.the
locking washer (167) ang the nut (1¢6).

r gauge. This clearance
given in the table below. If

- ‘5..
«
(@]
o
V1]
3
Q,
n
1Y
N
’—‘
0
ot
V1]
3
o
1]
N
G
o
~
0
e
(0]
4]
®
;
(0]
m
o

N
t
)

Fig. 31

Id TMS704 : A(;Tive 29/01/2014
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Coat the impeller bolt with grease or anti-seize compound.
Install and tighten to following torgque:

.

LAY
~

For Hi-chtome stéél bolt (used with cast iron impeller)--

Pumpsize: D ~ E ' F H
.Torque (ft-1b): 32 56 140 510

(n-m) : 44 77 190 700

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

'Pumpéize: - D E = F " H
Torque (ft-1b): 32 56 °~ . 56 280
(n-m) : 44 77 77 - 380

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

REPLACEMENT OF LINER OR SUCTION COVER

a) For D3K, D4K, E4T (See Figure 15)

Carefully position liner (421) into one-piece
(400); tap into place with lead hammer, or
press (No O-rings are used between liner
Fasten liner in place with three setscr
thread-sealant on these setscrews to
leakage. : L

(418); use
oid possible

b) For all other pumps without "re

able" feature:-
(See Figure 16) :

r spigot of suction cover.

Place spacer ring (414) o
Jristall O-ring (406) into groove

(402), then grease and
on suction cover. Ny
er into casing opening, on the side
re the cast-in arrow points counter-
ION: since both sides of the volute
achined identically in some models, it is
Y possible to assemble the pump with the :
asing backwards. Pay particular attention to
row direction as described above. - '

Install suction c¢
‘'of the casing w
clockwise. CA
casing are
potential
volute
the

sten suction covér to casing with fastening set (417).

. -

' Page 1620
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these must be placed under eacij
may be a single piece of steel wire
calculated thickness -
under the studs (419);
last studs (419),

Tighten fasteners (419) again,
check the actual clearan
(reaching in through the

Loosen fasteners (419),
. thickness between motor
washers of uniform thick

WAL

‘and place shims of calculateg
and volute casing. (Shims may be
ness,

or U-shaped shimstock -

the suction of the pump)-.

different than "C-
is possible that th
disassembly and ins

1f this adjustment procedure does n
‘performance, disassemble hydraulic
tion to examine for uneven or exces
Or suction cover/liner,

shown

ce between impeller and 1

and replace worn parts as necessary

PUMP Cleoronce Trovel of the | Aproc. N® of
regulotor nut {turns for regu-
TYPE C (mm.,) 8 (mm) lolor nut
v D0ER | a3
E.S K-
AW 112 273
EBRCLS/LL
0.£
EBK-RX(sS 155 1
FLKX 0.63 172
Fex 1.40 ]
Fiox 3 1.9) 1-173
HS KX 0.88 172
K8 X N e 1-1/6
H12K 0.6 \\\3.11 1-172
16X i)( 273
110K zm\ 1-173
N
RT3 o.75 2.90 \ 2
LK 128 \Q/s
tizx 2.9 l-f)ﬁ\
0
L20x 348 2-1/3 \\\

iin fasterner (419). Thin‘shims

- diameter equal .to

wrapped all the way around motor,
ends can be bent outward
to ‘avoid overlapping.

around

and with a feeler gauge,
iner

or through

significantly
14, it

handhole cover (40%)
If the clearance is
in column 2 of Figure

€ wear 1is excessive or not unifornm:
pection is recommended.

Ot restore original pump
end per followingsec-
sive wear on impeller

.
\
\

Impeller
Clearance ' Irmpeller
Clexrance

. ‘ Fig. 14

Q-Pulse Id TMS704

Note: Clearance "C*"

edge, and again aft
-and 3/4 turns.

Active 29/01/2014

should be checke

-
L e

.h

d along entire impeller

€r rotating impeller 1/4, 1/2,
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an' om om mm

!
\

Proceed to Section 3.1 of t
Setting of regulator nuts —-

-\

(411)
Q-Pulse |d TMS704

Note:

(Whenever a new impeller is fitteq,

the liner or suction cover at the sa
clearance check must be done:
sembly into volute casing asse
peller touches the suction rin
liner (or suction cover) --

inside the liner (or suction cover)

must be ground off -- parallel to the
o until

. ip

without also replacing
me time, the following
install impeller-motor as- °
mbly. If the tip of the im-
g (408) or the lip in the
Oor if there is less than 1Tmm
d the lip when the spiral edge
ated against the conical taper
+ then the impeller tip

suction flange --

to 2mm clearance is obtained. See Figure 32.)

r_

If (411) is a spacer ring in
over the spigot of the motor.

Grease O-ring
motor.

Now install motor-impeller assembly int
Install and tighten nuts (416). ’

|
. i
Impeller tip Clearance: 1 to 2 mm X .

Fig. 32

lieu of shims place this ring

(209) and place into groove on spigot of

»

© vollte casing.

hese instructions for correct

or for Placement 'of shims

. ) 1 v J)4 of 176
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Dat: 15.06.87 No: 87-TU 3717 a ’ File: SEAL

Hidrostal pumps with mechanical"-{s‘eal will be supplied with two mechanical seals in tandem
arrangement. This construction is suitable for dry running. Pumped liquids, which have no
lubrication effect as well as liquids with entrained gases can be handled without harming the
running surfaces of the seal. . . )

For lubrication Hidrostal uses a low viscosity oil. For special applications another liquid
can be used. -

The oil is xept in a special o1l chamber, located between back—-cover and pumpside bearings.

For better oil condition survey or better cooling, a low pressure circulation systemcan be
installed. . .

Pumps, which are equipi)ed with the block type béari‘ng frames CEM and DEM, only have one me-
chanical seal (inside arrangement). As the seal 1s lubricated these pumps are not suitable
for dry running.

" THR_DIFFERENT SPAL TYPRS
TYPRE C

Mechanical seal only suitable for non abrasive liquids. The rbt:at:ing ring 1s of carbon and
the stationary ring of porcelain. This seal is used as standard between oil housing and bear-

ing up to size 3" (Pos. 516), and when pumping clean non abrasive liquids and sewage, it can
be used on the product side (Pos. 515). - :

foed- 200 4 . .
Mechanical seal for slignTYY QDT Y vt ywin delaiad0e.and 13 ysed on the product side
(Posf 515). The seal rings are of carbon with silicon carbide surfaces.

TYPE M ) :

Maechanical seal for medium side (Pos. 515) for abrasive applications. The rotating face 1is
tungsten carbide and the stationary ring silicone carbide. Due to this material combination
slezing of the faces is not expected. The pring in the rotating part is protected by a rub-
ber bellow against the pumped medium. ) ’

The M type seal is balanced. The surface speed is limited by the rubber bellow construction

- to 7 m/s.
ﬁéﬁm:r ebmiacag 1ike type M, but rubber bellow has been replaced by a 316 stain-
less steel housing.’ ‘ :
. This seal is hydraulically balanced so it can be used for BIITEI Tr=e a

It i3 also used for the bearing side (Pos. 516) on sizes 95 and 100mm.

Up to seal size 3"., all important dimensions for assembling correspond to the type 21 of JOHN
CRANE. .

TECHNICAT INFORMATION

: B} WORKING TEMPRRATURE

. The maximum working temperature for Hidrostal 'seals is 20°C below boiling point of pumped

liquid, but may not exceed 130 °C, as the elastomer parts (NITRILE) do not allow higher tem-

tomer parts.

' peratures. To special request a more temperature resistant material can be used for the elas-

POWRR LOSS
Due to friction, mechanical seals always cause a power loss.

: -
~..' motorsa: : .
. on the Hidrostal sub- and immersible motors the power loss has already been considered in the

efficency of the motor.

‘on bearing framaes: . . -
If efficiency has to be guaranteed on bearing frames, the power los_sj'?nas to be determined and
added to the power consumption of the pump (reduction of officloncy)~.

IMPORTANT NOTR: '
For following data consult sheet No. 78-TU 3806 of this section.

- . ) _|
Q-Pulse |d TMS704 Active 29/01/2014 Page
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Park
Y £
77 dl'ash7 FLUSHING CONNECTIONS
° "
. Tt

Dat:09.06.87 No: 87-TU 3566 ' File:

/

Y
s

! General o :

In general, all Hidrostal pumps are ‘equipped w;\.th a flushing 'c_onnectién for the

mechanical seals.

The use of flushing water is recamended for the following applications:

- Liquids with high concentration of solids wi th tendency of drying out or

sedimentations as well as cristallisaﬁi’on.

- Liquids with high concentration of sludge or sand.

- Paperstock
" No flushing is necessary for pumping normal sewage.

Note: The flushing connection can.also be used as air bleeder in vertical

installations:

Flushihq connections

The flushingh connections are situated outside the back cover .(Pos. 507),
indicated by an "F* on the dfawings below.

F | N

1\ o

Y —]
%’ ) - . - -

MOTOR
BEARING FRAME

Through the connection, the flushing media reaches the aerea between impeller
flange (Pos. 165) and pumpside mechanical seal (Pos. 515). The solids will be
flushed away. : ' ' o

-
3N

Flushing systems ; RS

Usually a tiume relay and a two way magnetic valve are used to coontrol flushing

procedure e.g. once a day for 60 seconds. Flushing pressure'is=&_{sually 0.5 to
! bar higher than delivery pressure of pump. '
For a small to medium sized pump ‘a flow of 4,5 to 6 1/min is

usually sufficient.
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_#Hrasz%/

MECHANICAL SEAT
DETAILS

Dat:09.06.87

No: 86-TU 3461 a

File:

~

PART| OISCRIPTION

1,2 +3

MATERIAL OF CONSTRUCTION

5

RUSTLESS STEEL

STAINLESS STEEL A4

STEEL

STAINLESS STEEL A4

165 | IMPELLER FLANGE | NODULAR {RON

STAINLESS STEEL A4

RUSTLESS STEEL

STAINLESS STEEL A4

110 | SHAFT
112 | KEY
166 | NUT
167 | WASHER

RUSTLESS STEEL

STAINLESS STEEL A4

209 | 0 - RING

NITRILE

507 | BACK COVER

GREY CAST [RON [STAINLESS STEEL Ad

515 | MECH. SEAL

C.V, M, X,B__ee

516 | MECH. SEAL

. X hdhd

545 | SNAP RING

SPRIAG STEEL

546°] SNAP RING

SPRING STEEL

552 | PLUG

STEEL

® Only for Mech. seal: C.V+ X

*e See type code description of this section
(sheet 87~TU 3618)

546 X '
S46 x
!
C-Seal
 AmE s
M-Seat :
->eat _ v * snapring 546 is not used
with 2 inch size’seal
SIZE DIMENSIONS
A 8 c 0 € | F {Gnin| H 1L L
2 1 v8-| 28,5838, | 9,5| 44,95 | 33,3| 50| 75 [27. {113 [1.6 [26.6]0,5
V vo- i 38,1 |39,69] 9.5[ 54 - [ 42,8 60| 80 [28,59| 11,V | 1.85[36.113
2_“150,8 [50,8 |11,1["69.85 | 55,5 | 74,5104 (38,1 [ 12,7 12.15]47.81%
3__"[776.2 V68,26 |14,31 98,43 | 81 | 103 [130 [52,45] 15,8 [2,65]73.2 [
95 95 79,4 | 15,9 123,85 [106 . | 128 |160 [62 17,3 [3,15[91,5 |-
100 [ 100 79,4 [15,9[123,85 [106 {128 [160 |62 17,4 | 3.15[97

FIanstrukt {onsinderungen vorbehalten,

tidrostal reserve the right to meie Changes without giving priar notes.
! 1Wro3tal se reserve tous droity d¢ chancoment de Construction.

/ ) | . - o . a B o
GiE N N aE n o N R N s m n on R o an an um E

-Pulse Id TMS704
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#d]'ﬂsﬁ TYPE CODE AND AVAILABILITY OF
Nme—— .

MECHANICAL SEALS

Dat: 17.07.87 No: 87-TU 3618 File:
CODE. DESCRIPTION
Camputer code for mechanical seal
[_____~Typa(nateruﬂ.and axstnxnnon)
,*,J,J:—-Slua(shaftcbzmeter) .
8Ct+—C0.6
8CM-B4.0
8dm-v1i.1 ;
8dmM2.0
&thl%Q ‘
Size code|0,6 [0.8 |1.1 1.3 1.5 2.0]3.014.0{95 100
Size 5/8"17/8"|1 /8|7 3/8"[1 1/2"[2" [3" |4~ [95mm]100mm
Stationary part | Rotating part Seal outside (casing)
C Ceramic ' Carbon - ‘ Spring .
M Silicon-carbide Tungsteﬁ—carbidé Buna -N casing
) . ' ‘ c0mpletely enclosing
sprlng
o
_- R
AVAILABILITY
SIZE-CODE |0,6(0,8(1,1(1,3[1,5/2,0{3,0]4,0 95 {100 o
T C X X X X X X X .
b4 \) X b4 : .
P M b4 X X X
E X X X X x
B X
Important notes:

Every bearing frame and motor is of double mechanlcal seal
construction

Up to size 3.0 the motor side seal is always df type c,
‘'sizes 95 and 100 always of type X.

The B-type seal is only for MIM and: M2M bearlng frames
“(motor and pumpside).

For block pump with 51ngle mechanlcal seal only type C
is available.

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

Q-Pulse Id TMS704 . . : Active 29/01/2014
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LIST OF PARTS:
POSITIONSNUMMERVERZEICHENIS

BEARING FRAMES
LAGERSTUHL

Dat:23.07.87 No: 87-TU 3571/1 File: T-LSTPRT
P0s DESCRIPTION . BESCHREIBUNG coot MATCRIAL
LAY ' 1621 by
<ENERAL
100 | Beaclng housling Kugellagergehiuse tcL A A
101'] Bearing support Lagertraqger 1TL A A
102 { Bearing cap P.S. Lagerdeckel P.S. 1oL A A
103 { Bearlng cap M.S. Lagerdeckel M.S. 1oL A A
104 | Spacer ring ?.S. Scitzring (Fecttring) P.S. 1RD K K
105 | Sspacer ring M.S. Stidtzring (Fectring) M.S. 1RD/1sF | K X
106 | 8earing spacer Dlstanzring 1RO X X
107 | Spacer ring Distanzring auf Welle brelt K K
108 | Fastening sec 116-101 Befestlgung 116-101 M M
109 | Spacer ring for 119 dlsassembly Schelbe fiir Lager 119 Demontage 1SA/5SA | X X
110 { shaft Welle 1WO H/L**| FeL
112 | Woodruff key Woodruffkell 2FK L F
114 | Coupling key . Passfederkell BFK L L
115 011 seal sleeve for 128 (bearing frame slze ?) | Verschlelssblichse fior 128 (Lagerstuhl 7) [:]o]:] 1 I
116 | Intermediace supporting frame Zwischenscilck zu Lagertriger 1T2 A A
117 | Deep groove ball bearing M.S. Rillenkugellager M.S. 8Lw - -
118 | Roller bearlng P.S. 2yllnderrollenlager P.S. BLW - -
119 | Roller bearing M.S. Rollenlager M.S. ' BLW - -
120 | Deep groove ball bearing (old execuclon P.S.) Rillenkugellager (al:e Ausfihrung P.S.) 8LW - -
121 | Angular contact ball bearlng Schrigkugellager 8Lw - -
122 | Spherical roller bearing (old executlon P.S.) Pendelrollenlager (alte Ausfiihrung H.S. ) 8LwW - -
123 | Axlal-spherlcal roller ‘bearlng Axlal-Pendelrollenlager 8LwW - -
124 | Spherlcal roller bearlng (old executlon M.S) Pendelrollenlager (alte Ausfihrung H s.) 8LwW - -
125 | Double row angular contact ball bearlnq Zwelrelhliges Schraqkuqellaqer BLw - -
126 | Lock .nut for shaft Mutter SKF fdr Welle L L
127 | Lock washer for 126 . Sicherungsblech zu 126 [} (o]
128 | 01l seal M.S. for bearing frame size 7 Simmerring H.S. fir Lager ? 1 Q Q
129 | Vv-ring P.S. - V-Ring P.S. Q Q
130 | Labyrinth M.S. Labyrinth M.S. 1RL/3RL | K/A K /A
1)1 | Crease nipple Schmiernlppel N N
132 | Grease cup R 1/4" Scauferbilchse R 1/4" N N,
133§ Plug M10 e " | Stopfen M10 M M
134 | Lubricaent drain plug for 101 or 116 Stopfen fOr Schmlermittelablass 101 o.116 N N
1)5 | Fastenlng set 100-101 and 116 Befestigung 100-101/ 100-116 M 2]
140 | Thrower disc P.S. Schleuderschelbe P.S. K X
141 | Fastening set 102-101" Befestiqung 102-101 M M
144 | Labyrinth P.S Labyrinth P.S. 1RL K/A £
145] O-ring for 144 O-Ring zu 144 Q Q
146 | O-ring for 102 O-Ring zu 102 Q Q
147 | O~-ring for 100 O-Ring zu 100 Q Q
148 ] 0-ring for 100-116 or 102-300 O-Ring zu Pos. 100-116 oder 102-300 Q Q
19 | Snap ring for 144 Seegerring zu 144 (o] o
0| Snap ring for 102 Seeqerring zu 102 R (] ]
+51 | Spacer ring for bearing 118 Oistanzring zu Lager 118 1RD K X
152 ] 011 seal P.S. for bearling frame slze ? Silmmerring P.S. zu Lagerstuhl Crésse 7 Q Q
153 | Snap ring for 152, bearing frame slze ? Seegerring zu 152 Lagerstuhl Grésse 7 (] ]
154 | Lubricant draln plug for 100 Scopfen fUr Schmiermittelablass 100 N N
157 | Spacer ring Sctidtzring aussen 1RD K X
158 | Dinstance rlnq for 152 (for lmmersible inst.) Distanzring zu Pos.152 (Uberflutb.Aufst.) K K
159 | Oriving pln, bearinq size 7 Mitnehmerstift, Lagerstuhl Crdsse ? . o o
160 | snap ring for 118 Seegerring 118 (o] o
161 | Spring Lagerdruckfeder [¢] o
162 | Snap ring H.s. Seegerring M.S. (o] (o]
163 ] Plug Schliesstopfen N N
164 { O=ring for 130 O-Ring zu 130 Q Q
165 | Impeller flange Laufradaufnahme 2SF B C
166 | Impeller nut . Laufradmutter 2FM X F
167 | Impeller locklng washer for 165 Slcherungsblech fiur 165 L2FF K F
168 | Fastening set 102-116 BefesthunY 102~116 M [}
169 | Spacer rinqg for L2+I14 Ring geschliffen zu L2+14 1RV X X .
170 | Bearing cap for 102 (L20DA) Deckel zu 102 (L20DA) 100 A A
171 | Fasctening set for 102-170, 102-172 Befestigqung 102-170/102~-172 M M
172 | Sleeve bearing [rame M28DA GCleitlagergehiuse M28DA 1cC A A
17] | Housing for mechanlcal seal seat P.S. (M2BDA) Deckel zu mech Dichtung 515 P.S. (M28DA) 100 A A
A A
A A
M M
Q Q
Q Q
M F

Oll impeller for oil clrc.for bearing frame 2A
Cap for mech.sael 516 M.S. (M28BDA old executlon)
Fastenling set 173-400

O-ring for 172

bearing for (M28DA)

for bearing lubricatlion frame ‘size s
for 173

for 163

Sleeve
Nozzle
O-ring
Masher

Oelrad fir Oelschmierung Lagerstuhl 2a
Deckel zu mech.Dlchtung S16 (M28DA alt)
Befestlqgung 173-400

O-Ring zu 172

Glacler-Bichsen (M280A)

Dise zu Lagerstuhl 7S 61geschmiert
V~Ring zu Deckel 17)

Zwlschenrlng zu 165

* For materlal explanation sce material
speclfication sheet of sectlon "ENCINEERING

DATA"

** Depending on stze

**°* Brass

* Flir Materialangaben s.Spezifikattonsblatt des

“ENGINEERINC DATEN"
** Créssenabhanqglg

Kaplcels

¢** Messling

Q-Pulse Id TMS704
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draosta/

LIST OF PARTS BEARING FRAMES .
POSITIONSNUMMERVERZEICHNIS

LAGERSTUHL

at:23.07.87

No:

87-TU 3571/2

File: T-LSTPRT

i
- E N
AW
el

9 | Flat washer for 220
Set of shims or wire between 200-101

o

"Uncerlaqsschelbe zu 220

Splelregullierunterlage zu 200-201

DESCRIPTION . BESCHREIBUNC CoDE HATERIAL
=S 1(2) S
~ J“
Scop
0 | Back cove stuffing -box Dilchttell 1C0 A c
1} scuffing box ’ Stopfbiichsgehduse i1cs A [od
2] CGland Stopfbilchsbrllle. 1Ds A [
23) | Neck bush Packungsstictzring 1RP X F
224 | Lancern ring Spilring 1RS c Cc
S .
ls Fastening set 101=2D0 Befestligung 101-200 M F
8 | shaft sleeve Wellenschutzhiilse 108 | r
9| O~-ring for 200 e O-Ring zu 200 Q Q
210} o~ring for 201 . O~Ring.zu 201 _ . Q Q
213 | shafc sleeve pin : G - F
4 | Rubber seallng washer for 208 | Q Q
S | soft packing .o .o
ls O~-ring for 208 Q Q
8] Plug ?or flushing connectlion 2 sanschluss 2 N F
219 | Plug for flushlng connectlion (old executlon) alte AusfOhrung) N £
220 | stuffing box gland bolc Sechskantschraube fir F F
1 | Fastenlng set 201-200 Befestigung 201-200 M F
?2 | Nipple Nippel N -
Socket head screw (for DA old executlion) Imbus Schraube (alte Ausfidhrung) M -
In{ert ring (for DA old executlon) Stopfblchselnsacz {alte Ausfihrung (i K -
DA-Typ}
228 | Rubber ring for 227 (for DA old executlon) Gummiring zu 227 (alte Ausfidhrung fir -..‘~§- -
DA-Typ}

x:"o

Mechanical seal
Hechanische Dichtung

9 | O-ring for 507
7 | Back cover for mechanlical seal -
S | Mechanlcal seal P.S.

w
oy
N

Hechanlcal seal M.S.

oO~ring for 200 M.S.

Fastening set 101-507

Plug with qgasket

Snap ring for 516

Plug for flushing connectlon 581
Snap ring for mechanlcal seal 515

LA A V.Y

{

Q-Pulse Id TMS704

O~-Ring zu Dichttell

Mechanischer Dichtteil

Machanlische Dichtung P.S.
Mechanische Dichtunq M.S.

O~-Ring zu 504

Befestigung 557-504

Stopfen mit O-Ring

Seegerring zu 516

Stopfen fur Spllwasseranschluss 581
Seegerring zu 515

Active 29/01/2014
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(CLOSE COUPLED poMim-112, | “Zjidlrasta/

231209 M3 552 53453650453 135 0L 23170

507 552 5% 146 505536 527 SLS 536 515 143757 542 125 101 160 | \

. . T . " et - .. ‘ N
i TN .
. . . J
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401

dee
1-v
=]

7 -
V7

Volute cusing
Impeller

Suction cover ™

Impeller flange

Suction flange,
Hancdhole cover
O-ring for pos;
Insert ring for
Wear ring (D-
O-riang for. pos.
Driving

Set of shims or

Fastening set for K types con;truc;won

(suction casing
Adjusting 2olt

Spacer for DOS .

types only)

Pin pos,

(type DA)

size C + D only

402 or 421
type DA

3408
401 -
wire
materiallz + 3
‘with through hole) ' |

o
]
F N
o8
—

S. 402 - 400 and 414 -

409

ning ST Pos. 101 - 400, 504 - 49p and 507 - 400
Fastening ser pos. 455 - 400 | a . ‘
Lines . | |
Regnlation Nut ;
Jrain nluz for »os. 400 ) 1
?lug for gauge connection . : | ’
Fistening set DOsS. 116 = 400 (type DA) v !
rastening set pos. 201 - 100 (tyve DA) : _ X i
?lug for flushing connection (type M238DA 6nly)
~nreller sdaptor '

VU-Tinz nos. §21
O:Eiwg Pos. 402
Ezpancion rin

PDOS.

!

1

104 |
. : |
1

. Il

I

Page 172 of 176
Active 29/01/2014 -



Parker Island Eagle Farm Vacuum Sewéf Vacuum Sewer System OM Manual 7

1
!
I
| 'D03Q/D04Q-HIDRAULIC ‘PAR,T' ' #ﬁ?gm/

i .
\ H

S DO3Q-R/M/ S |
- D04Q-R/S MAT 1,5

Q-Pulse Id TMS704 : Active 29/01/2014 , Page 173 of 176" J



Parler Island koglgc;m V cut_‘m S_e.Wejr acpum pewgr Sygtem
12
l ] N
IR AN
TR NN
N ‘ :
l 9 \\\ , ——
8 LN L —— 1460 min
i < '
\‘< .
7 AN
| ‘ NC _ 5
. - 4
N : . . 80
5 S . '
7 < ———70
,// ] =1 60
3
50
2
1 : ) NPSH
(m)
0 6
4
NPSH
...--‘"'*’—"‘»
2
p
(kW)
3 b 0
2 N s N
]
0 > .
0 = —-
10 | 20 30 . 40 . gp  Q/s)
8.12.1987/25 w8 8
- 87-X 3977 o

Q-Pulse Id TMS704 Active 29/01/2014 Page 174 of 176



!

R
-

-

.
AN

Q-Pulse |d TMS704

Parker Island Eagle Farm Vacuum Sewer.Vacuum Sewer System OM Manual

SECTION 6

MISCELLANEOUS ITEMS
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