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TEST DATA SHEET 

LYTTON INDUSTRIAL ESTATE - STAGE 2 : VACUUM SEWERAGE SYSTEM 

VACUUM PUMPS FLOW CAPACITY TESTS 

PRESSURE RANGE 

TIME TO ACHIEVE VACUUM (secs) 

PUMP 1 . PUMP 2 

0 TO -70 kPa 

-40 TO -70 kPa 

Distance from water level to top of cylindrical part of vessel = 

SEWER PUMPS FLOW CAPACITY TESTS 

mm 

PUMP 1 PUMP 2 

Vacuum at Start of Test (kPa) 
. . 

. 

-Height of Water at Start (mm) 45-10 ile .S- 

Height of Water at Stop (mm) -7 6.0 76 

Tiine of Pump Operation (secs) 0 fre c.s- gds- c: .1 

Vacyum at End of Test (kPa) S-81 - 

Ai rt-- 

VACUUM LEAK TESTS 

(/. /.7 et< e 1/. r e ei!re 

VACUUM PRESSURE (kPa) 

START 

Time: 2.-45).,... 

FINISH 

Time: _co", 

Collection Vessel SW ST? 

Vacuum Main 1 ('0 -SPY 

Vacuum Main 2 S-F .5-4K 

64- - 4 z<>6-ct.. 

s--/e/4 
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TEST DATA SHEET 

LYTTON INDUSTRIAL ESTATE - STAGE 2 : VACUUM SEWERAGE SYSTEM 

VACUUM PUMPS FLOW CAPACITY TESTS 

PRESSURE RANGE 

TIME TO ACHIEVE VACUUM (secs) 

PUMP 1 ' PUMP 2 

0 TO -70 kPa 
1 48 secs 
2 46 secs 

1 25 secs 
1 25 secs 

-40 TO -70 kPa 
1 44 secs 
2 46 secs 

1 , 24 secs 
1 23 secs 

Distance from water level to top of cylindrical part of vessel = 1270 mm 

SEWER PUMPSFLOW CAPACITY TESTS 

PUMP 1 PUMP 2 

Vacuum at Start of Test (kPa) 

Height of Water at Start (mm) 

Height of Water at Stop (mm) 

Time of Pump Operation (secs) 

Vacuum at End of Test (kPa) 

VACUUM LEAK TESTS 

VACUUM PRESSURE (kPa) 

START 

Time: 

FINISH 

Time: 

Collection Vessel 

Vacuum Main 1 

Vacuum Main 2 

_I-Z/6/74 
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TESTING CHECKLIST 

LYTTON INDUSTRIAL ESTATE - STAGE 2 : VACUUM SEWERAGE SYSTEM 

CONTROL PANEL & PUMP OPERATION CHECKLIST. 

PASS FAIL PASS FAIL 

MANUAL STOP/START CHECK LOCAL ISOLATION SWITCH CHECK 

Sewer Pump 1 V Sewer Pump 1 v- 

Sewer Pump 2 
if Sewer Pump 2 V 

Vacuum Pump 1 V. Vacuum Pump 1 V 

Vacuum Pump 2 t/ Vacuum Pump 2 L.. 
. 

AUTOMATIC PUMP START/STOP CHECK AUTOMATIC ALTERNATION CHECK 

Sewer Pumps V Sewer PumpS to' 

. Vacuum Pumps V Vacuum Pumps 

D'UNIP AVAILABLE LIGHT CHECK PUMP RUN UGHT CHECK 

Sewer Pump 1 , Sewer Pump 1 

Sewer Pump 2 V Sewer Pump 2 

Vacuum Pump 1 / Vacuum Pump 1 

Vacuum Pump 2 V Vacuum Pump 2 

TEST EMERGENCY SHUT-OFF SWITCH 1/ 
2ND SEWERAGE PUMP START 

ON HIGH WATER LEVEL 

L.' 
TANK INDICATOR UGHT CHECK 

Low Vacuum V 
AUTOMATIC VACUUM CUT-OUT 

ON HIGH WATER LEVEL 
t., 

High Water Level 

VACUUM VALVE OPERATION CHECKS 

PASS FAIL PASS FAIL 

Valve Pit 1 Valve Pit 10 V 

Valve Pit 2 V Valve Pit 11 V 

Valve Pit 3 Valve Pit 12 

Valve Pit 4 Valve Pit 13 

Valve Pit Pit 5 id- Valve Pit 14 v'' 

Valve Pit 6 V Valve Pit 15 V 

Valve Pit 7 V Valve Pit 16 V 

Valve Pit 8 be" Valve Pit 17 :/-- 

Valve Pit 9 
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BRISBANE CITY COUNCIL 

DEPARTMENT OF BUSINESS, 
INDUSTRY & REGIONAL DEVELOPMENT 

LYTTON INDUSTRIAL SUBDIVISION - STAGE 2 
VACUUM SEWERAGE SYSTEM 

CONTRACTORS 

PROJECT MANAGER: Roger Brameld Consulting Pty Limited. 
116 Ipswich Road, 
Wooloongabba, Queensland, 4102. 
Telephone No. (07) 274-1161 
Facsimile No. (07) 274-5311 

CONTRACTOR: Civdec Constructions Pty Limited 
Unit 1,15 Success Street, 
Acacia Ridge, Queensland, 4110. 
Telephone No. (07) 274-1161 
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DESIGNER, SUPPLIER/VACUUM AIRVAC-RSM Pty Limited. 
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BRISBANE CITY COUNCIL 

1 

DEPARTMENT OF BUSINESS, 
INDUSTRY & REGIONAL DEVELOPMENT 

1 

LYTTON INDUSTRIAL SUBDIVISION - STAGE 2 
VACUUM SEWERAGE SYSTEM 

Cont.. 

VACUUM PUMPS: 

CONTRACTORS 

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

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

LYTTON INDUSTRIAL SUBDIVISION VACUUM SEWERAGE 
SCHEME 

1.1 DESCRIPTION 

1.2 RETICULATION 

1.3 PUMPING STATION 
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1 

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

1. LYTTON INDUSTRIAL SUBDIVISION - STAGE 2 

SEWAGE TRANSPORT SYSTEM 

1.1 DESCRIPTION 

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

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

1.2 RETICULATION SYSTEM 

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

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

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

1.3 PUMPING STATION 

The heart of the vacuum system is the vacuum collection station which is 
shown in figure 9123-2 Sewage enters the collection tank from both vacuum 
mains. The level rises and the duty sewage pump is switched on by a signal 
from the level probe. The sewage is pumped via the 0150 NB rising manhole 
4/5 located in Block 507 Pritchard Street adjacent to the rear boundary 
intersection of 494/495 Lytton Road. Duty and standby sewage pumps are 
provided. 

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

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

Section 1 
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0.2% SLOPE 

/11 
0.2% SLOPE 

VACUUM MAIN 

45*ELBOWS 

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

UPGRADE TRANSPORT 

FLOW 

==11/==///-=///=-71//-=///=-7//-----W/-=///-== 
0.2% SLOPE 

0.2% SCOPE 

VACUUM MAIN 
EEO 
FLOW DROP BETWEEN LIFTS = 80% PIPE DIA. 

OR 0.2% FALL WHICHEVER IS GREATER 

LEVEL GRADE TRANSPORT 

LAY SEWER TO A FALL 
OF NOT LESS THAN . 

0.2%. DO NOT ALLOW 
POCKETS TO FORM. 

DOWNGRADE TRANSPORT 
Manifr 
FLOW 

AIRVAC - RS PTY LI ITED 

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

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

VACUUM SEWER PROFILES 

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

Auto mode. 

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

Manual mode. 

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

The pumping station consists of:- 

Vacuum Collection Tank 

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

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

Control Panel. 

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

Check Valve 

Lifting Equipment 

Section 1 
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SECTION 2 

CONTROL PANEL 
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I . 0 6. - 1 r C' it . .1....)-7.1. 

1 

22:17 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.02) Page 1 

BRISBANE CITY CQUNCIL AIRVACRSM SEWAGE PLANT 
Programme : OSCILLATION Pty Ltd 

GGGR EEEEE 

G GGG EEEE 
G G E 
OGG EEEEE 

FFFFF AAA N N U U CCCC 
F A A NN N U U C 
FFF AAAAA N N N U U C 
F A A N NN U U C 

'A A N N UUU CCCC 

AAA U U TTTTT 000 M M AAA TTTTT IIIII 000 N N 
A A U U T 0 0 MM VIM A A T I 0 0 NN N 
AAAAA U U T 0 0 IIMM' AAAAA T I 0 O N N N 
A AU. U T 0 ON MA A T I 0 O N NN 
A A UUU T 000 M 1'1 A A T IIIzI 000 N 

(******************************************************************************) 
( 4 

14. Program: AIRVAC 
( 

*) 

*) 

*) 
PLC PROGRAM ENVIRONMENT HIGHEST REFERENCE USED *) 

--------------------------- *) 
INPUT (XI): 512 INPUT: "410028 *) 

* OUTPUT 512 OUTPUT: '400028 *) 
* INTERNAL (7.M): 1024 INTERNAL: %M0031 *) 

( * GLOBAL DATA ("/.13): 1280 GLOBAL DATA: NONE *) 
T TEMPORARY ("/..T): 256 TEMPORARY: NONE *) 

(Y- REGISTER. (XR): 512 REGISTER: XR0018. *) 
ANALOG INPUT ("/..AI): 64 ANALOG INPUT: NONE *) 

(* ANALOG OUTPUT ('/..A0.): 32 ANALOG OUTPUT: NONE *) 

*) 
(v PROGRAM SIZE (BYTES): 800 *) 

*) 
(* *) 

(*****************,A,H*******************************************************-m *) 

Program: AIRVAC C:\LM90\AIRVAr. 
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06-15-94 22:17 SE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.02) Page 2 
BRISBANE CITY COUNCIL AIRVAC RSM SEWAGE PLANT 

Programme : OSCILLATION Pty Ltd 

(******************************************************************************) 
(* 

(* 

(* 

(* 

BLOCK: MAIN 
*) 

*) 

*) 

*) 
(* BLOCK SIZE (BYTES): 796 *) 
(* DECLARATIONS (ENTRIES): 87 *) 
(* *) 

.(* *) 
.I.,-,,,,- HIGHEST REFERENCE USED *) 
(* *) 
(* *) 
(* INPUT (4I): "410028 *) 
(* OUTPUT ("40): '40.0028 *) 

(* INTERNAL ("4M): 7.M0031 *) 
(* GLOBAL DATA (7.6): NONE *) 
(i' 

...,, 
TEMPORARY (7.T): NONE *) 

(* REGISTER (7.R): %R0018 *) 
(* ANALOG INPUT-(7.AI): NONE *) 
(* AN1f)LOG OUTPUT (7.AO): - - NONE *) 
(* . *). 

(******************************************************************************) 

Program A I RVAC C:\LM90\AIRVAC Block: _MAIN 
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06-15-94 22:13 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.02) Page 3 
BRISBANE CITY CQUNCIL AIRVAC RSM SEWAGE PLANT 

Programme ; OSCILLATION Pty Ltd 

:C START OF LD PROGRAM AIRVAC 3 I., 41. 41-) 

:E VARIABLE DECLARATIONS 3 

:C BLOCK DECLARATIONS 3 

:C START OF PROGRAM LOGIC 3 

- (****************************************************************************) 
; (* 

' SYSTEM START *) 
(*.114*************************************-x***********************************) 

<< RUNG 5 STEP #0002 >> 

:SYSTEM SYSTEM 
:START STOP . AUTO 

PUSH MANUAL SYSTEM 
:BHITON BUTTON SELECT START 
:7.i:0004 7.10005 XI0001 "/..M0001 

+ --3 C --3'C - - - - E 

:SYSTEM : 

:START : 

:"S.M0001 

C--+ 

(********************************************************IE:******************) 
(* VACUUM PUMP ONE DUTY SELECT *) 

(***************************************************************************) 

<< RUNI7 7STEP #0008 >> 

:VACUUM TOGGLE 
:PUMP TO VACUUM 
:1/2 VACUUM SYSTEM PUMP 1. 
:SFr 7CT 'PUMP 2 START DUTY 

.'4110004 XM0001 %M0002 
+--3 C--+--3/C-----3 E ( )-- 

:TOGGLE : 

TO 
:VACUUM 
:PUMP 1 

:°/.Mg1007 

+ --3 C--+ 

Program: AIRVAC C \ L M90 \ A I F .VAC 81odk: _MAIN 
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06-15-94 22:18 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (y4.02) Page 4 
BRISBANE CITY COUNCIL AIRVAC RSM SEWAGE PLANT 

Programme : OSCILLATION Pty Ltd 

<< RUNG 8 -STEP #0013 >> 

TOGGLE VACUUM 
:VACUUM VACUUM TO PUMP 1 VACUUM 
:PUMP 1 PUMP 1 VACUUM SYSTEM AVAIL PUMP 1 
:DUTY RUNNING PUMP 2 START LAMP CONTROL 
!"/.110002 "1.10021 7/..M0004 "J.110001 %00007 %M0003 

[ 
( )-- 

!VACUUM 
!PUMP 1 

:CONTROL 
:%M0003 

<< RUNG.9 STEP #0020 >> 

VACUUM TOGGLE TOGGLE 
:VACUUM PUMP TO . VACUUM TO 
:PUMP 1 1/2 VACUUM PUMP 1 SYSTEM VACUUM !CONTROL SELECT PUMP 1 RUNNING START PUMP 2 
:%M0003 %I0002 °/..M0007 %I0021 XM0001 

c. 
7.M0004 

( )-- 
. 

:TOGGLE VACUUM TOGGLE 
:TO !PUMP TO 
:VACUUM :1/2 VACUUM : 

:PUMP 2 ;SELECT PUMP 2 : 

:X.M0004 :7.10002 %M0004 

'M1 

(****************************************************************************) 
(* VACUUM PUMP TWO DUTY SELECT *) 
(****************************************************************************) 

RUNG 11 STEP -#0032 >> 

!VACUUM TOGGLE 
:PUMP TO 
:1/2 VACUUM SYSTEM 
;SELECT PUMP 1 START 
:"4I0002 %M0007 "f.M0001 

C 

:TOGGLE : 

:TO 
:VACUUM 
:PUMP 2 1 

:%M0004 ! 

-3 1"..--+ 

Program!: AIRVAC 

VACUUM 
PUMP 2 
DUTY 
%M0005 

)-- 

C.:\LM90\AIRVAC Block: _MAIN 

1 
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06-15-94 22:19 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.02) 
BRISBANE CITY COUNCIL AIRVAC RSM SEWAGE PLANT 

Programme : OSCILLATION Pty Ltd 

<< RUNG 12 STEP #0037 >> 

;VACUUM 
:PUMP 2 
;DUTY 
1%M0005 
+ --] C-- 

, 

:VACUUM 
PUMP 2 
:CONTROL 
;%M0006 

c- 

: 

<.< RUNG 13 

TOGGLE VACUHM 
VACUUM TO PUMP 2 
PUMP 2 VACUUM SYSTEM AVAIL 
RUNNING PUMP 1 START LAMP 
%10022 %M0007 %M0001 %00008 

3 

;VACUUM 
:PUMP 2 

STEP #0044 >> 

VACUUM TOGGLE 
PUMP TO - VACUUM 
1/2 VACUUM PUMP 2 SYSTEM 

:CONTROL SELECT PUMP 2 'RUNNING START 
:%M0006 %I0002 %M0004 %I0022 %M0001 

:TOGGLE VACUUM TOGGLE 
:TO PUMP TO 
:VACUUM :1/2 VACUUM : 

:PUMP 1 :SELECT PUMP 1 : 

:%M0007 :%10002 %M0007 

Page 

VACUUM 
PUMP 2 
CONTROL 
'4110006 

( )-- 

TOGGLE 
TO 
VACUUM 
PUMP 1 

"4M0007 
( )-- 

_. 

; (*********4******************************************************************) 
(* SEWER PUMP ONE DUTY SELECT *) 

; 
(****************************************************************************) 

RUNG 15 STEP #0056 >> 

:SEWER TOGGLE 
;PUMP TO 
:1/2 SEWER SYSTEM 
:SELECT PUMP 2 'START 
:%i0003 %M0010 %M0001 
+ --] C -+ --3/E r: 

:TOGGLE : 

:TO 
;SEWER : 

:PIMP 1 : 

:%M0013 
+ --] [--+ 

Program: AIRVAC 

SEWER 
PUMP 
DUTY 
%M0008 

( )-- 

C:\LM90\AIRVAC Block: _MAIN 
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06-15-94 22:20 GE FANUC SERIES 90-:1.0/90-20 DOCUMENTATION (v4.02) 
BRISBANE CITY COUNCIL AIRVAC RSM SEWAGE PLANT 

Programme OSCILLATION Pty Ltd 

<< RUNG 16 STEP #0061 >> 

TOGGLE 
:SEWER SEWER TO 
:PUMP 1 PUMP 1 SEWER 
:DUTY RUNNING PUMP 2 
:xm000s 710023 "/.M0010 

[-----] 

SEWER 
PUMP 1 

SYSTEM AVAIL 
START LAMP 
%M0001 %C:10009 

] C 

:SEWER 
:PUMP 1 
:CONTROL 
:%M0009 
- E -4- 

(< RUNG 17 STEP #0068 >>. 

SEWER 
:SEWER PUMP 
:PUMP; 1/2 
:CONTROL SELECT 
:74N:0009 V10003 

E-- 

TOGGLE 
TO SEWER 

. 

SEWER PUMP 1 SYSTEM 
PUMP 1 .RUNNING START 
7,,M0013 7.10023 7.110001 

C- 

:TOGGLE :SEWER TOGGLE : 

TO :PUMP TO 
:SEWER :1/2 SEWER : 

:PUMP 2 :SELECT PUMP 2 : 

:"/M0010 :"41:0003 %M0010 
+ --] E - ---J/[ - - - --]/E 

Page 6 

SEWER 
PUMP 1 

CONTROL 
7.1'10009 

( )-- 

TOGGLE 
TO 
SEWER 
PUMP 2 
7.110010 

( )-- 

(****************************************************************************) 
(* SEWER PUMP TWO DUTY SELECT *) 
(****************************************************************************) 

RUNG 19 

:SEWER 
:PUMP 
:1/2 

STEP, #0080 >>' 

TOGGLE 
TO 
SEWER SYSTEM 

;SELECT PUMP 1 -START 
:-/.10003 "1.N:0013 %M0001 

:TOGGLE 
TO 
:SEWER 
;PUMP 2 : 

:%M0010 

Program: AIRVAC 

SEWER 
PUMP 2 
DUTY 
7.M0011 

) 

C:\LM90\AIRVAC Blodk: _MAIN 
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06-15-94 22:20 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.02) 
BRISBANE CITY COUNCIL : AIRVAC RSM SEWAGE PLANT 

Programme : OSCILLATION Pty Ltd 

<< RUNG 20 STEP 40085 >> 

:SEWER 
:PUMP 2 
DUTY 

:"/.M0011 
+ --1 C-- 

. 

:SEWER 
:PUMP 2 
:CONTROL 
;"/..M0012 

SEWER 
PUMP 2 
RUNNING 
%.10024 

TOGGLE 
TO 
SEWER 
PUMP 1 

7.M0013 

SEWER 
PUMP 2 

SYSTEM AVAIL 
START LAMP 
"/M0001 %fl0010 

<< RUNG 21 STEP 40092 >> 

SEWER TOGGLE 
;SEWER PUMP__: TO SEWER 
:PUMP 2 1/2, SEWER PUMP 2 SYSTEM 
:CONTROL SELECT PUMP 2 RUNNING START 
:%M0012 :410003 74M0010 7.10024 %M0001 

C - --3/C - - - - --3/E - - --3 L 

:TOGGLE :SEWER' TOGGLE': 
:TO :PUMP Th 
:SEWER :1/2 SEWER : 

;PUMP 1 :SELECT PUMP 
:.-4M0013 7;.M0013 
- [--+--] E - - -3/E - 

Page 7 

SEWER 
PUMP 2 
CONTROL 
7.M0012 

( )-- 

TOGGLE 
TO 
SEWER 
PUMP 1 

7.M0013 
-( )-- 

( ****************************************************************************) 
* VACUUM PUMP ONE 

_ 

CONTROL *) 

****************************************************************************) 

RUNG 
- 

:VACUUM 
:PUMP 1 

:DUTY 
:"7.M0002 

- 

VACUUM : 

:VACUUM PUMP 2 : 

;PUMP 2 AVAIL 
:DUTY LAMP 

".400008 
- C - - - --3/C. - 

23 STEP, 40104 >> 

Program: AIRVAC 

VACUUM 
PUMP 1 

AVAIL 
LAMP 
%0.0007 

VACUUM 
PUMP L 
SELECT 
7.110014 
--( )-- 

C::\LM90\AIRVAC Block: _MAIN 
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I06-1'51-94 22:20 GE FANUC SERIES 90-10/90-20 DOCUMENTATION (v4.02) Page 7 
BRISBANE CITY COUNCIL : AIRVAC RSM.SEWAGE PLANT 

Programme OSCILLATION Pty Ltd 

<< RUNG 20 STEP #0085 >> 

TOGGLE SEWER 
:SEWER SEWER TO PUMP 2 SEWER 
:PUMP 2 PUMP 2 SEWER SYSTEM AVAIL PUMP 2 
:DUTY' RUNNING PUMP 1 START LAMP CONTROL 
:%M0011 %I0024 XM0013 7.M0001 ;00010 %M0012 

E-----3 C-----3 [- 

:SEWER 
:PUMP 2 
:CONTROL 
:%M0012 

<< RUNG 21 STEP #0092 >> 

SEWER TOGGLE TOGGLE 
:SEWER PUMP TO, _SEWER _ TO 
;PUMP 2 1/2 SEWER PUMP 2 SYSTEM SEWER 
:CONTROL SELECT PUMP 2 RUNNING START PUMP 1 

:"/.M0012 */..10001 %M0010 "/.10024 "/.M0001 7.M0013' 
3/1:- -3 C- )-- 

:TOGGLE :SEWER TOGGLE.: 
TO :PUMP TO 
:SEWER :1/2 SEWER 
:PUMP 1 :SELECT PUMP 
:71100.13 :7.10001 "/..110013 

(****************************************************************************) 
VACUUM PUMP ONE...CONTROL *) 

(****************************************************************************) 

' RUNG 21 STEP #0104 >> 

VACUUM 
:VACUUM PUMP 1 VACUUM 
:PUMP l AVAIL PUMP L 
DUTY LAMP SELECT 

:"/.;10002 7.00007 7.110014 

)-- 

VACUUM 
:VACUUM PUMP 2 : 

:PUMP 2 AVAIL 
;DUTY LAMP 
:"/.M00915 "/.00008 
+--] C - - -3/C - 

Program: AIRVAC C:\LM90\AIRVAC Block: _MAIN 
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06-15-94 22:21 GE FANUC SERIES 90-750/90-20 DOCUMENTATION (v4.02) Page 8 

BRISBANE CITY COUNCIL : AIRVAC RSM SEWAGE PLANT 
Programme OSCILLATION Pty Ltd 

<< RUNG 24 STEP #0110 >> 

-50 -70 VACUUM. 
1VACUmM KPA -80 KPA PUMP 1 

;PUMP 1 PRESS PRESS AUTO 
:SELECT SWITCH SWITCH START 
:7.M0014 "/..10015 "/.1.0014 7.110015 
+LLD -( )-- 

<< RUNG 25 STEP #0114 >> 

VACUUM VACUUM 
:AUTO PUMP 1 PUMP 1 

:MANUAL START STOP 
;SELECT P/RUTON P/BUTON 
;%I0001 7.10006 %10007 
+- / C --+-- C +' 

T.; C 

1 : , 

' , ;VACUUM ; 

' , :PUMP 1 : 

' , ;MANUAL : 

; ;STR/STP; 
' . ;7.M0016 ; 

' , +---..1 E--+ 

VACUUM 
PUMP 1 

MANUAL 
STR/STP 
7.M0016 
-( )-- 

<< RUNG 26 STEP #0120 >> 

HVACUUM VACUUM 
:PUMP I VACUUM HI HI PUMP 1 

:AUTO PUMP 1 TANK CONTACT 
:START 0/COAD LEVEL OR 
;%M0015 "/.10025 %.10017 7.0.0001 

- ( )-- 

:VAflUNM 
IP 1 : 

:MANUAL 
:STR/STP; 
;XM0016 

Program: AIRVAC C:\LM90\AIRYAC _MAIN 

Vacuum Sewer Operations and Maintenance Manual
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06-15-94 22;22 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.02) Page 9 
BRISBANE CITY COUNCIL AIRVAC RSM SEWAGE PLANT 

Programme OSCILLATION Pty Ltd 

1 RUNG 27 STEP #0125 >> 
' , 

VACUUM , 

:AUTO PLIMP 1 VACUUM 
'..MANUAL CONTACT PUMP 1 

:SELECT OR RUNNING 
:%i0001 '/..1.710001 "./.I0021 ' 

VACUUM 
PUMP 1 

FAIL TO 
START 
%M0017. 

+--2 

' , 

, ' 

, ' 

. ' 

' . 

, ' 

: 

; 

[--+--] [-----]/E--+--------+ TMR + ( )-- 
, :O.10s:' 

:VACUUM , ± 
;PUMP 1 . ' 

:FAIL TO ' , ' , 

: START : ' ' . , 

UX.M0017 
, ' , ' 

.' 4.- ] E . + CONST -4-PV , 

4-00003 : 

RUNG 28 STEP #0132 >> 

VACUUM 
:AUTO VACUUM -40 KPA PUMP 1 

:MANUAL PUMP .1 PRESS FAIL TO 
:SELECT RUNNING SWITCH OPERATE 
U7.I0001 7410021 "410016 "AM0013 

( )-- 
' :0.10s: 

;VACUUM 
PUMP 1 

:FAIL TO 
;OPERATE 
,1%M001R 

roNsT 
+07000 : 

7,/..R0004 

(***************************************************************************) 
(.xT VACUUM PUMP TWO CONTROL *) 
(****************************************************************************) 

Program: AIRVAC 

1 

C:\LM90\IRVAC Block: _MAIN 
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06-15-94 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.02) Page 10 
BRISBANE CITY COUNCIL : AIRVAC RSM SEWAGE PLANT 

Programme : OSCILLATION Pty Ltd 

; << RUNG 30 - STEP #0140 >> 

VACUUM 
:VACUUM PUMP 2 VACUUM 
:PUMP 2 AVAIL PUMP 2 
:DUTY LAMP SELECT 
:%M0005 "40000B 1.110019 

c 
( 

VACUUM : 

:VACUUM PUMP 
:PUMP 1 AVAIL : 

:DUTY LAMP : 

:".4M0002 7.00007 

RUNG 31 STEP #0146 >> 

-50 -70 VACUUM 
:VACUUM KPA -30 KPA PUMP 2 
:PNMP 2 PRESS PRESS AUTO 
:SELECT SWITCH SWITCH STR/STP 
:"4M0019 "/.10015 "410014 %M0020 

<< RUNG 32 STEP #0150 >> 

VACUUM VACUUM VACUUM 
1AUTO PUMP 2 PUMP 2 PUMP 2 
:MANUAL START STOP MANUAL 
:SELECT PABUTON P/BUTON STR/STP 
:7.10001 %10008 %i0009 %M0021 

.] 
( )-- 

:VACUUM 
11 :PUMP '; 

;MANUAL : 

:STR/STP: 
1%M0021 

Program; AIRVAC C:\LM90\AIRVAC Block: _MAIN 
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II06-15-94 22:23 GE FANUC SERIES 90-0/90-20 DOCUMENTATION (v4.02) Page 11 
BRISBANE CITY COUNCIL : AIRVAC RSM SEWAGE PLANT 

Programme : OSCILLATION Pty Ltd 

. RUNG 77 STEP #0156 >> 

:VACUHM VACUUM 
:PUMP 2 VACUUM HI HI PUMP 2 
;AUTO PUMP 2 TANK CONTACT. 
:STR/STP 0/LOAD LEVEL OR 
:%M0020 %I0026 %10017 ;00002 
+---7 C--+--7 )-- 

wArmum 
:PUMP 2 
:MANUAL : 

:.STR/STP: 
:%M0021 ; 

+--] [--+ 

RUNG 34 STEP #0161 >> 

VACUUM 
:AHTO PUMP 2 VACUUM 
:MANUAL CONTACT PUMP 2 
;SELECT OR RUNNING 
;%I0001 %O0002 %10027 
+ --71 C-----l/L--+--------+ TMR + 

:VACUUM 
1PUMP 2 
;FAIL TO 
:START 
:%M0022 
+- -+ CONST 

+00030 : 

Program: AIRVAC 

%R0007 

VACUUM 
PUMP 2 
FAIL TO 
START 
%M0022 

C:\LM90\AIRVAC Block: _MAIN 
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II06-15-94 22:23 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.02) Page 12 
BRISBANE CITY COUNCIL AIRVAC RSM SEWAGE PLANT 

Programme : OSCILLATION Pty Ltd 

<< RUNG 35 STEP 40168 >> 

:AUTO VACUUM -40 KPA 
:MANUAL. PUMP 2 PRESS 
:SELECT RUNNING SWITCH 
:%I0001 %10022 7.T0016 
_ _ 7 7+7- _ 7 7 7+ TMR +7 

1 :0.10S:' 
VACUUM | 

:PUMP 2 
:FAIL TO 
:OPERATE 
:%M0023 

CONST -+PV 
+03000 : 

X.R0010 

VACUUM 
PUMP 2 
FAIL TO 
OPERATE 
7.110023 

)-- 

(***********************************************4***'************************) 
(* SEWER PUMP ONE CONTROL 
(*-K***********************************************************************) 

<< RUNG 37 STEP 40176 >> 

SEWER 
:SEWER PUMP 1 SEWER 
:PUMP I AVAIL PUMP 1 

:DUTY LAMP SELECT 
:%110008 %Q0009 ;1.1'10024 

+-T.! E- 1- - ( )-- 
SEWER : 

:SEWER PUMP 2 : 

P 2 AVAIL : 

:DOTY LAMP 
:%M0011 '40.0010 

Program: AIRVAC C:\LM90\AIRVAC Block: _MAIN 
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06-15-94 27;24 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.02) Page 13 
BRISBANE CITY COUNCIL AIRVAC RSM SEWAGE PLANT 

Programme : OSCILLATION Pty Ltd 

<< RUNG STEP #0182 >> 

.SEWER 
:HIGH SEWER LO LO PUMP 1 

:TANK PUMP 1 TANK AUTO 
:LEVEL SELECT LEVEL STR/STP 
:./.10018 741'10024 7/.10020 7.M0025 

( )-- 

SEWER 
:LOW PUMP 1 : 

:TANK AUTO : 

:LEVEL STR/STP: 
:XI0019 7.M0025 

TELEM 
:HI HI HI-HI 
.1TANK LEVEL 
:LEVEL ALARM, 
:7/.10017 7/.00019 

<< RUNG 39 STEP #0192 ->> 

SEWER SEWER SEWER 
:AUTO PUMP 1 PUMP 1 PUMP 1 

;MANUAL START STOP. MANUAL 
::SELECT P/BUTON P/BUTON STR/STP 
:7410001 7.1.0010 741.0011 XM0026 

E 
( )-- 

:SEWER ; 

;PUMP 1 : 

;MANUAL : 

1 ;STR/STP; 
1 174M0026 

<< RUNG 40 STEP #0198 >>. 

:SEWER SEWER 
:PUMP 1 SEWER PUMP 1 

;AUTO PUMP 1 CONTACT 
:STR/STP O/LOAD OR 
17.M0025 7.'10027 "400003 

( )-- 

:SEWER : 

:PUMP 1 

:MANUAL ; 

:STR/STP: 
:7-.M0026 

Prodram: AIRVAC C:\LM90\AIRVAC Block: _MAIN 
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06-15-94 22:25 GE FANUC 
BRISBANE 

SERIES 90-30/90-20 DOCUMENTATION (/4.02) 
CITY COUNCIL AIRVAC RSM SEWAGE PLANT 
Programme : OSCILLATION Pty Ltd 

: << RUNG 41 STEP #0202 >> 

SEWER 
:AUTO PUMP 1 SEWER 
:MANUAL CONTACT.,PUMP 1 

:SELECT OR RUNNING 
:%I0001 °S.00007. Xi0023 

!SEWER 
:PUMP 1 

:FAIL TO 
:START 
:XM0027 

TMR 
:0.10s: 

CONST 
+00030 : 

%R0017, 

Page 14 

SEWER 
PUMP 1 

FAIL TO 
START 
'4110027 

( 

(****************************************************************************) 
(* SEWER PUMP TWO CONTROL *) 
(****************************************************************************) 

<< RUNG 43 STEP #0210 >> 

SEWER 
:SEWER PUMP 2 
;PUMP 2 AVAIL 
:DUTY LAMP 
:74,M0011 "400010 

E _1.1 [ 

:SEWER 
' 1 

:DUTY 
;74M0008 
--] E-- 

Program: 

SEWER 
PUMP 1 ; 

AVAIL 
LAMP 
XO0009,; 

AIRVAC C:\LM90\AIRVAC 

SEWER 
'PUMP 2 
SELECT 
7.,M0028 

( )-- 

_MAIN 

Vacuum Sewer Operations and Maintenance Manual
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06-15-94 22:25 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.02) 
BRISBANE CITY COUNCIL AIRVAC RSM SEWAGE PLANT 

Programme : OSCILLATION Pty Ltd 

Page 15 

<< RUNG.44 STEP #0216 >> 

SEWER 
:HIGH SEWER LO LO PUMP 2 
!TANK PUMP 2 TANK. AUTO 
:LEVEL SELECT LEVEL STR/STP 
:%10013 %M0023 %10020 %M0029 

---( )-- 

SEWER ! 

;LOW PUMP 2 : 

:TANK AUTO : 

LEVEL STR/STP: 
:%I0019 %M0029 

_ 

: I SEWER 
:HI HI PUMP 2 

:TANK AVAIL 
:LEVEL LAMP 
:%10017 %00010 

<< RUNG 45 STEP 40226 >> 

SEWER SEWER SEWER 
:AUT[! PUMP 2 PUMP 2 PUMP 2 
:MANUAL START STOP MANUAL 
:SELECT P/BUTON P/BUTON STR/STP 
:%I0001 %I0012 %I.0013 %M0030 
--]/E - - E. 2; E.- 

:SEWER 
:PUMP 2 : 

:MANUAL : 

:STR/STP: 
:%M0030 
- E - 

<< RUNG 46 STEP #0232 >>. 

:SEWER SEWER 
,:PUMP 2 SEWER PUMP 2 
:AUTO PUMP 2 CONTACT 
1STR/STP 0/LOAD OR 
:%M0029 %10023 7.00004 

- 

:SEWER ; 

:PUMP 2 : 

;MANUAL.: 
:STR/STP: 
;%M0030 

Program: AIRVAC C:\LM90\AIRVAC Block: _MAIN 
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22:26 GE F.ANUC SERIES 90-30/90-20 DOCUMENTATION (v4.02) 
BRISBANE CITY COUNCIL.: AIRVAC RSM SEWAGE PLANT 

Pregramme OSCILLATION Pty Ltd 

<< RUNG 47 STEP 4:1:0236 >> 

SEWER 
:AUTO PNMP 2 SEWER 
:MANUAL CONTACT PUMP 2 
:SELECT OR RUNNING 
:".,:i0001 "7.00004 7A:0024 
_ TmR 

;0.10s:' 
:SEWER 
;PUMP 2 
:FAIL TO | 

: 

:START : 

:77.M0031 

E----------+ CONST -+PV 
+00030 ; 

7/.R0016 

Page 16 

SEWER 
PUMP 2 
FAIL TO 
START 
"4M0031 

( )-- 

(****************************************************************************) 
(* INDICATION LAMPS *) 

; (****************************************************************************) 

<< RUNG 4c) STEP 11.0244 >> 

:HI HI 
:TANK 
:LEVEL 
:7410017 - 

.+--3 E 

<< RUNS 50 STEP 14:0246 >> 

VACUUM 
:-SO KPA LOW 
;PRESS PRESS 
;SWITCH ALARM 
;%10014 "400006 
: E. 

<< RUNG 51 STEP 40248 >> 
; 

VACUUM VACUUM MACUUM 
:VACUUM PUMP 1 PUMP 1 PUMP 1 

;PUMP 1 FAIL TO FAIL TO SYSTEM AVAIL 
:O/LOAD START OPERATE START LAMP 
:"/.T.002 %M0017 %M0018 74[10001 %00007 

SEWER 
HI-HI 
LEVEL 
ALARM 
"400005 

---( )-- 

Program: AIRVAC C:\LN90\AIRVAC Block: _MAIN 
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06-15-94 22:27 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (y4,02) 
BRISBANE CITY COUNCIL ; AIRVAC RSM SEWAGE PLANT 

Programme g OSCILLATION Pty Ltd 

<< RUNG 52 STEP #0253 >> 

.Page 17 

VACUUM VACUUM VACUUM 
;VACUUM PUMP 2 PUMP 2 PUMP 2 
:PUMP 2 FAIL TO FAIL TO SYSTEM AVAIL 
:O/LOAD START OPERATE START LAMP. 
:74:10026 "4M0072 %M0023 "4M0001 %00008 

( )-- 

<< RUNS 53 STEP #0258 >> 

SEWER SEWER 
:SEWER PUMP 1 PUMP 1 

:PUMP .1 FAIL TO SYSTEM AVAIL 
:O/LOAD START START LAMP 
:7.10027 %M0077 74M0001 7.00009 

<< RUNG 54 STEP #0262 .".".;.> 

SEWER . SEWER 
;SEWER -.Pt..J11P 2 PUMP 2 
:PUMP 2 FAIL TO SYSTEM AVAIL 
:O/LOAD START START LAMP 
:".4I0028 %M0031 %M0001 7400010 

[ -]/C ( )-- 

<< RUNG 55 .STEP #0266 >> 

:VACUUM 
:PUMP I 

:RUNNING 
V410021 

" 

( 

RUNG 5,'".5 STEP #0268 >> 

VACUUM 
PUMP 1 

RUNNING 
LAMP 
'4[10011 

) 

VACUUM 
:VACUUM " PUMP 
;PUMP 2 RUNNING 
;RUNNING LAMP 
:"/.I0027 7.0.0012 

C- 

<( RUNS 57 STEP #0270 >> 

SEWE'R 
:SEWER . PUMP 1 

:PUMP 1 RUNNING 
:RUNNING LAMP 
:%T0023 7.00013 

] C ( )-- 

Program; f-;,1RVAC C;\LM90\AIRVAC Block: _MAIN 
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IIIN,-15-94 2228 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.02) Page 18 
BRISBANE CITY COUNCIL ; AIRVAC RSM SEWAGE PLANT 

Programme ; OSCILLATION Pty Ltd 

<< RUNG 58 STEP #0272 >> 

:SEWER 
:PUMP 2 
II;RUNNINC; 

. 11iTno1-2/, 1. 
7 

SEWER 
PUMP 2 
RUNNING 
LAMP 
%00014 

II 

! (****************************************************************************) 
(* TELEMETRY *) 

: 
(****************************************************************************) 

; 

II! << RUNG 60 STEP #0275 >> 

:TELEM TELEM 
:F ER POWER 

I :FAIL__ 
SITE 

I 
:SITE 

FAIL 
;%00017 7.00017 

E - - I -I----11 1 

. , 

- _ _ 
( )-- 

:TELEM : 

:POWER 
' : 

:SITE : 

:FAIL : 

:%fl0017 ; 

1..__]/E__+ 

1 

<< RUNG 61 STEP #0278 >> 

TELEM 
:AUTO AUTO 
:MANUAL MANUAL 
:SELECT SELECT 

001 7.00018 
[ - ) 

RUNG 62 STEP #0280 >> 

TELEM 
:HI HI HI-HI 

II 

:TANK LEVEL 
:LEVEL 

' ALARM 
:%10017 "4 

I 

. 

00019 
,1---] L .,- - - -. --( )- 

11 | << RUNG 63 STEP #0282 >> 

:-80 KPA TELEM 
LO VAC 

':SWITCH ALARM 
1%10014 7.00020 

Program; AIRVAC C;:\LM90\AIRVAC: Dl'ock: _MAIN 
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1 

'06-15-94 22:29 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.02) 
BRISBANE CITY COUNCIL AIRVAC RSM SEWAGE PLANT 

Programme : OSCILLATION..Pty Ltd 

<< RUNG 64 STEP #0284 >> 

VACUUM VACUUM 
:VACUUM PUMP 1 PUMP 1 

:PUMP 1 FAIL TO FAIL TO 
:o/LnAD START. OPERATE 
:%I0025 °/.M0017 %M0018 
- [-----]/C 21/E- - 

<< RUNG 65 STEP #0288 >> 

Page 19 

TELEM 
VACUUM 
PUMP 1 

AVAIL 
"400021 

( )-- 

VACUUM VACUUM TELEM 
:VACUUM PUMP 2 PUMP 2 VACUUM 
;PUMP 2 FAIL TO FAIL TO PUMP 2 
NI/LOAD START OPERATE AVAIL 

%M0022 "d:M0023 X.00022 
( 

<< RUNG 66 STEP #0292 >>. 

SEWER TELEM 
;SEWER PUMP 1 SEWER 
:PUMP 1 FAIL 70 PUMP 1 

:O/LOAD START AVAIL 
:°/..10027 %M0027 '400023 

( )-- 

<< RUNG 67 STEP #0295 >> 

SEWER TELEM 
:SEWER FIIMP 2 SEWER 
:PUMP 2 FAIL TO PUMP 2 
:O/LOAD START AVAIL 
:7.10073 "/.M10031 700024 

; PUNS 68 .STEP #0298 >> 

TELEM 
:VACUUM VACUUM. 
:PUMP 1 PUMP 1 

:RUNNING RUNNING 
:%I3021 7.00025 

c 

<< RUNS 69 STEP #07:00 >> 

TELEM 
:VACUUM VACUUM 
!PUMP 2 PUMP 2 
:RUNNING RUNNING 
:%"1.007 "400026 
+ -I' F.- 

Program: AIRVAC C:\LM90\AIRVAC Block: _MAIN 
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06-15-94 22:29 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.02) Page 20 
BRISBANE CITY COUNCIL AIRVAC REM SEWAGE PLANT 

Programme OSCILLATION Pty Ltd 

<< RUNG 70 ,STEP ff0302 >> 

TELEM 
:SEWER SEWER 
:PUMP 1 PUMP 1 

:RUNNING RUNNING 
:%10023 "40.0027 

-( )-- 

<< RUNG 71 STEP #0304 >> 

:SEWER 
:PUMP 2 
:RUNNING 
:%1.0024 

C- 

; E END OF PROGRAM LOGIC 

TELEM 
SEWER 
PUMP 2 
RUNNING 
7.0.0028 

( )-- 

Program: AIRVAC C:\LM90\AIRVAC -v. Mock: _MAIN 

1 
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***** LOGIC TABLE DF CONTENTS ****4.E 
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SECTION 3 

AIRVAC VACUUM VALVES 

3.1 DESCRIPTION 

3.2 Principles of Operation 
3.3 Controller/Sensor Unit 

3.4 Valve Cycle Counter 
3.5 Surge Tank 

3.6 Field Adjustment of the AIRVAC-Valve 

3.7 Installation & Commissioning 
3.8 Preventative Maintenance 
3.9 Collection Station 
3.10 Model 5 - AIRVAC Controller/Sensor Unit 

Operation & Maintenance 

3.11 AIRVAC Controller/Sensor Valve Repair 

3.12 Condensed Testing Procedures 
3.13 Trouble shooting 
3.14 Trouble shooting Chart 

3.15 Advice with Problems 
3.16 AIRVAC Equipment returned under Warranty 

for Warranty 
3.17 Record keeping 

3.18 Controller & Valves Repair Report Forms 

3.19 Training 
3.20 AIRVAC Equipment Parts List 
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LYTTON INDUSTRIAL SUBDIVISION - STAGE 2 VACUUM SEWERAGE SYSTEM OPERATION & MAINTENANCE MANUAL 

3. AIRVAC VACUUM VALVES 

3.1 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 0150mm rising main to manhole 4/5 located in 

Block 507 Pritchard Street adjacent to the rear boundary intersection of 
494/495 Lytton Road. 

3.2 PRINCIPLES OF OPERATION 

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

Section 3 
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LYTTON INDUSTRIAL SUBDIVISION - STAGE 2 VACUUM SEWERAGE SYSTEM OPERATION & MAINTENANCE MANUAL 

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

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

3.3 CONTROLLER/SENSOR UNIT 

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

When activated this valve takes a vacuum supply from the sewer and providing 
not less than 125mm Hg. vacuum is available, applies it to the upper piston 
operator. Evacuation of this operator pulls up the piston and opens the AIRVAC 
valve. As the valve opens the sewage is evacuated from the holding tank which 
relieves the sensor pressure. The timing circuit of the controller commences the 
timing to a preset 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 controller are now in the standby position. 

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

3.4 VALVE CYCLE COUNTER 

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

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

valve. The controller vacuum supply is drawn through the surge tank. Fitted to 

the surge tank is a nylon check valve fitted with an 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. 

3.6 FIELD ADJUSTMENT OF THE AIRVAC VALVE 

3.6.1 Controller Timing 

The AIRVAC vacuum main system is designed to operate at a nominal air to 

liquid ratio of approximately 6:1. The procedures given below are for that ratio. 

If different air to liquid ratios are required or any portion of the system a 

separate detailed instruction regarding timing the valve will be given by 

AIRVAC at the time of system start-up. Figures 2-2 Valve Timing give 
minimum recommended valve timing required for different vacuum levels. 

3.6.2 Equipment Required 

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

3.6.3 Procedure 

Remove the side check valve hose and fit the vacuum gauge as shown in 

Figure 2-3. Check that the sewer vacuum is in excess of 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. 
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The complete AIRVAC valve cycle time should be double the sewage entry 
time. For example, 2 seconds for sewage plus 2 seconds for air = 4 seconds 
open time. If this is not so, re-adjust the controller timing as follows: 

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

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

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

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

3.6.4 Sensor Setting 

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

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

3.7 INSTALLATION AND COMMISSIONING 

3.7.1 Vacuum Sewers 

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

Incorrect sewer installation and incorrect connections from the sewers to the 
AIRVAC valves will result in system malfunction and increase 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. 
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3.7.2 Valve Pit 

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

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

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

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

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

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

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

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

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

Leakage must be repaired before proceeding. 

Install the AIRVAC breather unit as shown on the 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 adaptor the other a cap to which 9mm tube adaptor is 
fitted. 

Remove breather dome, Teflon tape the 20mm male fitting and fit the test pipe. 
Teflon tape the 12mm male connection in the pit and cap. 
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Blow air by mouth or hand pump into 9mm tubing connected to test pipe, pinch 
tube to contain air and fit to HIGH port of 0-1200mm W.G. magnehelic gauge, 
release pinched tube and test at 1000mm W.G. for one minute. If pressure is - 

constant, breather line is satisfactory. Should the gauge pressure drop more 
than 25mm W.G. per minute, remake joints and retest. 

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

3.7.3 AIRVAC Vacuum Valve 

Remove cover. 

Increase the cut out in the 080mm line to a total of 365mm. 

After cut out is made trim and debur the cut ends with a file or sandpaper. 

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

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

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

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

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

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

Connect 9mm tube with clamps from sensor cap to controller sensor port. 
Tighten the clamps on both of these connections. Sensor surge suppressor will 
not be required. 
Blow out breather line to remove any dirt or liquid. Cap and pressure test 
breather as previously described. 

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

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

If the AIRVAC valve installation is being made to an operating sewer system, 

I the controller timing should be set at this stage. The controller sensor setting 
should be 100-150mm W.G. and is not adjustable. It should be checked 
however to ensure proper operation. 

3.7.4 Crossovers 

A cross-over is defined as the connection from the AIRVAC valve to the 
vacuum sewer main. It is important that crossovers are installed with the wye 

I connection at the main in the vertical position. The 080mm PVC cross-over 
shall be laid with a fall of not less than 0.2% or 50mm, whichever is greater, 
towards the vacuum main. The recommended method of connection of the 
cross-over to the vertical wye fitting is through a long radius elbow. 

3.8 PREVENTATIVE MAINTENANCE 

3.8.1 AIRVAC 75mm Valve 

Maintenance products required: 

The following products are required during valve disassembly and cleaning or 

1 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: 

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

For application AIRVAC controller Shafts: 

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

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

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

3.8.1.1 Yearly Maintenance 

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

3.8.1.2 75mm AIRVAC Valve Disassembly and Rebuilding 

Routine maintenance of the valve is normally handled by,an AIRVAC trained 
operator. However in this system with only 6 or 7 valves we expect it will be 
more expedient to substitute a valve known to be in good order and forward the 
valve in question to us for service. The following instructions 3.8.1.2 through 
3.8.2.1 however describe the maintenance procedures should you elect to 
service the valves yourselves. For average flow values less than 1 Us the valve 
should be removed and inspected for wear every 10 years. 
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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 -O) shaft seal (AVD-S-83) and bearing (AVD3-12B). Check valve 
rubber components should also be replaced (UCV and AVB-11). 

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

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

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

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

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

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

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

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

Remove the three bearing screws, bearing and shaft seal (Items 13, 14 & 15) 

from the screw plug. The lower housing may now be disassembled from the 
screw plug by removing the six cap screws (Item 17). This need not be 
disassembled under normal maintenance. Remove the lower housing from 
screw plug and remove the o-ring (Item 12) from groove in the screw plug. 
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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 (Item 8). Clean and inspect valve diaphi'agm #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 (Item 12) on the screw plug and tighten screw plug into 
clean wye body. Dow Corning #111 grease may be applied to o-ring and 
threads to ease assembly. 

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

Align the spring (Item 5) in the upper housing and place the upper housing in 

place on the valve. Using spring clamps hold the upper housing to the lower 
housing. Then install four bolts, washers, ock-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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1 

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. 

3.8.2 AIRVAC 50 mm Valve / only/pump station) 

3.8.2.1 Yearly Maintenance 

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

The valve should be removed and inspected for wear every 10 years. 
Rebuilding typically required 1/2 hour to perform and involves replacing the valve 
seat (AV2-1ORSO) shaft seal (AVD-S-83) and check valve rubber umbrellas 
(AVRU-2). 

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

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

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

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

3.9 COLLECTION STATION 

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

General maintenance items for the collection station are as follows: 
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3.9.1 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. 

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

MAINTENANCE 

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

3.10.1 AIRVAC Controller Installation 

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

Connect the 9 mm tube from 50 mm sensor cap to sensor port on 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. 
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To set the controller timing install a "T" and vacuum gauge in the tube going to 
the side check valve (not poSsible for sump vented valves). Have a stop-watch 
ready. Run water into the gravity line to operate the valve. When the valve 
cycles the vacuum gauge will rise to line vacuum while liquid is going through 
the valve (time this period). Then the gauge will drop to about 125 mm Hg. until 
the valve closes while air is being taken.. 

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

A chart is enclosed which is approximate for most cases (Figure 2-2). Measure 
the vacuum available then check the chart for the minimum timing required. In 

cases where the valve has a lift in front of it the timing may have to be 

increased to increase the air to liquid ratio. 

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

the range 100 - 150 mm W.G. 

Another method of cycling the controller is to pinch the sensor hose then fold it 

towards the controller until the valve cycles. 

3.10.2 AIRVAC Controller/Sensor Unit in the Standby Position (FIGURE 2- 
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 equalised in Chamber A & B by the needle valve and 
orifice; each of which are connected to line vacuum through the open check 
valve. Spring.force holds the three-way valve closed to vacuum. 

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

Section 3 

Vacuum Sewer Operations and Maintenance Manual

Q-Pulse Id TMS611 Active 29/01/2014 Page 67 of 187



CAP PORT 

9mm TEE 

50mm SENSOR CAP 

CONNECT TO TESTBOX "CONTROLLER" PORT 
AS ABOVE 

CONTROLLER SENSOR PORT AND 50mm SENSOR CAP. CAP 

PRESSURE PORT ON TESTBOX. RUN WATER 
AT HOUSE READ 

SENSOR SETTING ON GAUGE WHEN VALVE 
CYCLES, 

AIR C PTY 1TE CONTROLLER SENSOR SETTING TEST 

BY RUNNING WATER AT HOUSE 

Suite 11, 

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

Telephone: (02) 417 8133 
Facsimilie: (02) 417 8162 FIGURE 2-5 

..... 

Vacuum Sewer Operations and Maintenance Manual

Q-Pulse Id TMS611 Active 29/01/2014 Page 68 of 187



si.-zB
unold 

iiN
n 1JO

SN
aS/1131-101:11N

O
3 

N
O

L
L

ISO
d A

E
IC

IN
V

IS 

89O
 

S
 N

 
leans Isingsuaci cee 

.Lai!ns 

Z
91.9 L lb (co) :a!H

unsoed 

££ le Llt, (s0) :aum
idelal 

®
]i 

M
1 A

id im
 o 

(0 
12:10d) 

N
O

110314N
00 3A

1V
A

 

99(£2.07.# IN
31V

c! 
s.n 

)11S31:Id 
e1O

SN
3S 

31:131-(dSO
W

IV
 

E
l 

w
nnovn 

3N
11 

(0 /80d) 
32:13H

dSO
N

IV
 

301.41?10 
30V

SSV
d 

2:1IV
 

Sivas 
L

A
V

H
S 

M
O

-1.4 

(9 .18od) 
N

nnovA
 

8 
838N

V
I-10 

V
 1:198H

V
H

D
 

1V
3S aO

SN
3S 

, ji 
A

PW
 

6,4 
074' IV

 A
 rd 

Pr.)-4 ir4 
A

SO
M

M
I 

1 
I 

eilm
m

!4,_ 
cro 

A
rillgreA

C
II 

g..-N
IN

fivarE
,ItragarA

:414m
d. 

/111 
/rap 

ro 
33210S 

30V
SSV

d 

O
N

12IdS 
N

O
IS801 

(V
 12:10d) 

38ns321d 
80SN

3S 

N
O

V
E

IH
dV

IG
 

80SN
S 

S3811.1. 
dIC

I 

(O
Z

O
 

90IJ180 
M

O
/A

 
34313A

323 
K

U
M

 
-r-nE

m
ona 

301A
l2:10 

31918V
A

 
80SN

3S 
3A

1V
A

. 
31033N

 

O
S 

M
I 

M
O

 
O

n 
111111 

M
I 

IM
O

 
IM

O
 

M
O

 r 
w

i 
IO

N
 

Ile 
M

I 
M

I 
IM

O
 

an 
N

s 

Vacuum Sewer Operations and Maintenance Manual

Q-Pulse Id TMS611 Active 29/01/2014 Page 69 of 187



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

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

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

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

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

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

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

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

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

3.10.4 Minor Parts 

3.10.4.1 Sensor Port A 

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

3.10.4.2 Vacuum Port B 

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

possible. 
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3.10.4.3 Duckbill 

The purpose of the duckbill in the sensor air passage is to cause an 

instantaneous vacuum under the sensor diaphragm when the sensor seat is 

. lifted. Therefore allowing Chamber A to come to atmospheric pressure. 

3.10.4.4 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 Orifice Chamber B 

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

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. 

3.10.4.8 , Umbrella Check Valve 

The purpose of the umbrella check valve is to isolate the controller from the 

dropping line vacuum while the valve is open and give consistent valve timing. 

3.11 AIRVAC CONTROLLER/SENSOR UNIT REPAIR 

This section is provided by way of information only. 

For average cycling valve (under 250 cycles per day) the controller should be 

removed and inspected for wear every five years. The controller should be 

replaced and returned to the workshop. 

Rebuilding typically requires 1/2 hour to perform and involves replacing the shaft 

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

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

loosening the timer box capping the tubing connections then immersing the 
controller in water and cleaning. 

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

Disassemble needle valve and clean tip of needle if any black build-up is 

visible. The body may be cleaned by using a damp piece of paper towel on the 
end of a wire being careful not to damage the seat. 

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

Blow air through air passage screen to remove any accumulated particles. If 

necessary screen may be removed by threading a controller body bolt in then 
pulling out the filter. 

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

The umbrella check valve must be installed fully with no dirt on, check valve or 
mating surface. 
Reassemble sensor unit first and perform sensor seat leakage test before 
finishing assembly. 

3.11.2 , Sensor Seat Leakage Test 

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

Next pinch off the vacuum supply tube with needle nose pliers. Watch the 
gauge while holding the vacuum supply pinched. If the gauge does not move at 
all in a 10 second period tap the sensor lever to lower the vacuum in the timing 
volume to 125 mm Hg. Now with 125 mm Hg. in the timing volume and the 
vacuum supply pinched watch the gauge again for any movement in a 10 
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second interval. If there is no leakage it is okay for use. If it does not pass either 

test (the vacuum dropped) there is a leak in one of three places. 

The sensor lever is not sealing on the rubber seat. In the very early models the 

sensor unit is adjustable on the sensor seat. This must be aligned and tested 
as above until it passes. 

A loose or cracked tubing spigot. 

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

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

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

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

Finish valve assembly and seals etc., into other parts. To finish assembly use a 

controller assembly jig which is supplied with the AIRVAC controller test-box. 
Stack the parts on it: Part #AC5 first (breather connection) theh valve assembly 
etc. Three body bolts should then be installed and tightened 10cm Kg. before 
controller is removed from jig. Install remaining bolts connect tubes to timer box 

and controller is ready for testing. 

After controller passes all tests timer box must be rotated 1/2 turn to prevent 
kinking of tubing when re-installed. 
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3.11.3 Water Effects 

As water enters the breather line it first encounters the "T" where water will flow 
down the line to the lower housing where it will be sucked out when the valve 

1 
cycles. Some liquid may run into the 16mm line to the controller (Figure 2-2). 

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

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

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

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

mm vacuum supply tube. 

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

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

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

In some installations the breather "T" may be lower than the controller. This is 

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

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

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

the next cycle. 

3.11.4 Dirt Effects 

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

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

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

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

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

A 16 mm vent connection filter and filter bushing (part #AC48, AC47) (see 
Figure 2-19) are supplied with 'D' model valves (exterior breather). This is a 

moulded filter that filters the air going to the controller circuitry only, not air flow 
to the valve. Its purpose is to prevent dirt build-up on the sensor seat and in 

the needle valve yet allow water flow if present. 
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3.11.5 AIRVAC Controller Testing 

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

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

A condensed testing procedure sheet is also included which may be pinned up 

on your test bench. 

3.11.5.1 Component Testing 

Remove the screws from the timer box to expose the tubing. 

Connect the vacuum gauges to Chamber A & B (Figure 2-20) 

Connect vacuum to the controller 

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

When the controller cycles Chamber A vacuum should drop to 

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

3.11.5.2 Sensor Setting 

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

3.11.5.3 Sensor Variable Orifice Duckbill 

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

(Figures 2-21 & 2-22). This gap is controlled by the sensor variable orifice 
duckbill. If it is larger the duckbill is not completely closing or is damaged. 
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In the sensor variable orifice duckbill there is a 0.5 mm diameter hole punched 
in one of the angled faces. If this hole is blocked the sensor will not trigger. The 

reason is that there is a volume of air trapped between the sensor diaphragm 
and the sensor duckbill. As pressure is put on the sensor port the sensor 
diaphragm is pushing against this trapped volume of air-and creating pressure 
in that volume. This will vastly increase the sensor setting. If the air passage 
orifice is blocked it can also cause the same condition by trapping an air 

volume. 

The air passage orifice is 2.4 mm diameter and if it is partially blocked the 
sensor can trigger but not enough air may be admitted to allow the Chamber A 
vacuum to drop to 0mm 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 01 mm and the controller was set for a 10 second timing it would 
operate fine. If the needle valve was then opened for a shorter timing there 
would not be enough air flow and the controller would hold open. 

3.11.5.4 Chamber A 

Pinch the Chamber A tube under the needle valve (closing the needle valve will 

have the same effect). When pinched the Chamber .A vacuum should not drop. 
If it does drop the sensor lever is not sealing the rubber sensor seat. 2.5 mm 

Hg. maximum leakage is allowed. 

3.11.5.5 Valve Diaphragm 

Again pinch off the same connection as above. Now apply pressure to the 
sensor port. The controller will cycle and the Chamber A vacuum should go to 0 

mm Hg. and not rise (approximately 12 mm Hg. may register on the gauge, but 

it should not continue to rise). If it does rise the valve diaphragm is defective or 
loose. 

3.11.5.6 Third Seal 

Disconnect 1:5 mm tube from Chamber B at vacuum chamber. Chamber B 

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

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

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

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

3. The check valve and fourth seal each should leak less than 25 mm Hg. in 

10 seconds. If the leak continues when pinching off both 1.5.mm tubes at 
the vacuum chamber a leak is present in the fluidics, cracked spigot or 
needle valve proceed to pinch fluidics to isolate leak. 

3.11.5.8 Controller Exterior 

Connect a test tee with hose to controller 16 mm air port 9 mm vacuum port 9 

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

3.11.5.9 Sensor Diaphragm 

With test tee connected as above (Figure 2-31) disconnect 9 mm hose from 
sensor port and plug hose. Do not cap sensor port. Pinch off vacuum supply to 

test tee. The vacuum gauge should not drop faster than it did in the previous 
test. If it does a hole is present in the sensor diaphragm. 

3.11.5.10 Second Shaft Seal & Sensor Seat 

With the vacuum connected to the controller cover the valve connection and 
the atmosphere port. This tests the second shaft seat 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). 
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3.11.5.11 First Shaft Seal 

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

3.12 CONDENSED TESTING PROCEDURES 

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

3.12.1 Sensor Setting 

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

3.12.2 Sensor Variable Orifice Duckbill 

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

3.12.3 Chamber A 

Block vacuum supply to Chamber A as above and trigger sensor. Vacuum in 

Chamber A should drop and not rise. 

3.12.4 Third Seal Test 

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

3.12.5 Check Valve and Fourth Seal Test 

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

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

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

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

Connect test tee to all controller ports, manometer and vacuum supply. Cap 

controller valve connection port. Pinch off vacuum supply. Leakage must be 

under 6 mm Hg. per minute. 

3.12.7 Sensor Diaphragm 

Connect test tee to all controller ports, except sensor port, manometer and 

vacuum supply. Cap controller valve connection. Sensor port must not be 

capped. Pinch off vacuum supply. Leakage must not be greater than any 

leakage found in Step C. 

3.13 TROUBLE SHOOTING 

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

i. vacuum collection lines; 
ii. AIRVAC valve; and 
iii. collection station. 

3.13.1 

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

Vacuum Collection Lines 

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 

Shijt 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. 

.01 
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Closed Isolation Valves 

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

Close off the leaking line. 

Build-up the vacuum in the other lines to clear out as much sewage as 
possible. Close off the non-leaking lines. Open the leaking line. Go to the 

' division valve located halfway on the leaking sewer. Close it off. Go to each 
valve pit and by listening determine which valve is malfunctioning and correct 
the problem. Check on which side of the division valve the leak is located. 

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

3.13.1.3 AIRVAC Valve Malfunction 

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

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

3.13.2 AIRVAC Valve 

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

3.13.2.1 Valve failed to close 

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 SHOOTING CHART 

3.14.1 AIRVAC Valve 

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

PROBLEMS 

1.1 Nuts or Bolts Off Shaft 

a. valve will not open 

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

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

a. valve will not open 

1.4 Foreign Material in Wye Body 

a. valve will not open 

b. valve will not close 

1.5 Defective Bearing 

a. hanging valve on downward travel preventing closing 

1.6 Broken Seat Preventing Valve from Closing 

1.7 Not Adequate Vacuum to Seat Valve Causing Vacuum Leak 

1.8 Blocked Dip Tube or Lower Housing Ports 

a. valve will not close 

3.14.2 AIRVAC Controller/Sensor Unit 

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

PROBLEMS: 

2.1 Valve Will Not Open 

a. low vacuum (sump vent valve closed if present) 

b. sensor air pressure blocked 

c. sensor diaphragm damaged 

d. 0.5 mm orifice blocked or tube kinked 

e. water in sensor charriber 

f. 2.5 mm air passage orifice blocked 

g. leaking valve diaphragm 
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2.2 Valve Will Not Close 

a. water in timing volume and needle valve 

b. 2.5 mm air passage orifice blocked 

c. needle valve closed or blocked 

d. shaft in controller sticking 

e. sensor seat leaking 

f. 0.05 mm orifice blocked or tube kinked 

2.3 Water in Sensor Line and Controller Fails 

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

connections 

b. leaking surge suppressor 

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

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

b. cracked diaphragm plate 

c. leaking Chamber B seal #4 (in field use when the valve is cycled, Chamber B 

vacuum will drop faster than usual because of dropping line vacuum if seal is 

leaking) 

d. bad controller check valve - leaking 

e. check valve in vacuum line to controller is leaking 

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

a. third seal is leaking 

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

Section 3 

Vacuum Sewer Operations and Maintenance Manual

Q-Pulse Id TMS611 Active 29/01/2014 Page 92 of 187



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

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

a. bad #2 shaft seal - leaking 

b. sensor seat leaking 

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

a. bad shaft seal on air port #1 

3.14.3 Surge Tank 

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

PROBLEM 

3.1 Valve Will Not Open 

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

3.14.4 50 mm Sensor Line 

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

4.1 Valve Will Not Open 

a. no-hub clamp installed incorrectly 

b. solvent bonded joints leak 

c. 050 mm line too close to bottom of tank. If sensor line is closer to the 

bottom of the tank than the 080 mm suction line, a vacuum may be created 
in the sensor line. 

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

clamped 

4.2 Valve Will Not Close 

a. line incorrectly graded, creating blockage holding pressure on sensor line. 

b. 080 mm suction line blocked. Sewage not being removed from tank 

4.3 Valve Cycles Frequently 

a. length of 050 mm line too long 

b. ground infiltration 

3.14.5 Breather Line 

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

PROBLEMS 

5.1 Valve Will Not Open 

a. 20 mm line bloOked 
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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 operate the valve and to aid in the transport of 
sewage. 

PROBLEMS 

6.1 Valve Will Not Open 

a. no vacuum at Collection Station 

b. 9 mm vacuum hose blocked 

c. surge tank blocked 

d. isolation valve closed 

e. broken vacuum line 

f. less than 125 mm Hg vacuum available. 

3.14.7 Gravity House Service Line 

The purpose of the gravity house service line is to allow the sewage from the 

home to flow by gravity to the AIRVAC valve pit. 

PROBLEMS 

7.1 Valve Cycles a Second Cycle After Sensor is Triggered 

a. excessive back pressure on gravity line due to extremely long gravity line. 

Install a special orifice in 50mm sensor cap to eliminate 
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7.2 Valve Cycles Several Cycles After Sensor is Triggered and When Vacuum 
Gauge is Hooked into Side Check Valve Hose Vacuum does not Drop on Air 

Cycle 

a. gravity line is not properly laid, Pockets in gravity line are collecting 
sewage. When valve cycles, it empties holding tank, applies vacuum to 

gravity line and closes. Then sewage is pulled from gravity line pocket to 

tank which triggers valve. 

3.14.8 Collection Station 

A vacuum sewage collection station is similar to the district pumping station of a 

gravity scheme which is fed by several lift stations. The main difference is that 
the vacuum station is fitted with two (2) vacuum pumps. 

Loss of Vacuum 

PROBLEMS 

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

8.2 If no leaks are found in the sewers, the problem could be insufficient liquid 

inside the vacuum pumps (liquid ring vacuum pumps only) or leaking check 
valves. 

8.3 Vacuum reading is low and the vacuum pumps are not running. The 

vacuum pumps will be 'locked off' by the high sewage level probe by overloads 
in the pump starters, by a faulty vacuum switch or no electric power present. 

3.14.9 Discharge Pumps 

PROBLEMS 

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

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

b. faulty mechanical shaft seals 

c. seal pressurising system malfunction 

d. blocked equalising line 
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e. leaking gaskets between the check valve flanges and the pump discharge 
connection 

f. sand in collection tank 

9.2 Pumps Locked Off by the Motor Overloads 

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

3.15 ADVICE WITH PROBLEMS 

3.16 

3.17 

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

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) 

failure symptom(s). 

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

RECORD KEEPING 

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. 
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3.18 CONTROLLER AND VALVE REPAIR REPORT FORMS 

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

3.19 TRAINING 

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

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

The AIRVAC training program includes: 

Installation of AIRVAC valve, valve pit, holding tanks, crossovers and 
sewers as most owners make minor additions to their system. 
Trouble shooting procedures. Faults are set up in the demonstration rig 
for trainees to locate and rectify. 
Record keeping. 

3.20 AIRVAC EQUIPMENT PARTS LIST 

The following detail of parts diagrams and ordering information. 

Figure 2-35 
Figure 2-36 
Figure 2-37 
Figure 2-38 
,Figure 2-39 
Figure 2-40 
Figure 2-41 

Standard 75 mm Valve Package 
Part Numbers for 75 mm Valve for Above Ground Venting. 
Parts List for 75 mm AIRVAC Valve 
Exploded View 50 mm AIRVAC Valve 
Parts List for 50 mm AIRVAC Valve 
Exploded View of Controller 
Parts List for Controller 
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SIEMENS VACUUM PUMPS 
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1 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 

2BV51 31 

2BV51 21 
2BV51 1 1 

2BV51 1 0 

Betriebsanleitung/Instructions 
Reparaturanleitung/Repair Instructions 

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

r 

Die beigefilgte Setriebsanleitung 
WARNUNG Sicherheitsinformationen" oder 

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

DEUTSCH, siehe Seite 2 

Respecter les mesures de securite 
enoncees aux instructions "Informa- 

ATTENTION Lions relatives a la securite" ou 
.Regles de securite" (sur papier 
jaune) jointes aux presents instruc- 
tions de service. 

FRANCAIS, voir page 16 

ATTENZIONE 

6) Siemens AG 1990 

Vanno osservate anche le "Informa- 
zioni di sicurezzan in allegato ovvero 
le "lndicazioni di sicurezza" (stam- 
pate su carta gialla). 

ITALIANO, vedi pagine 31 

Also observe the "Safety informa- 
WARNING tion" enclosed (printed on yellow 

sheets). 

ENGLISH, see page 2 

Tambien hay que observar las 
instrucciones de servicio adjuntas 

PRECAUCION "Informaciones de seguridad" o 
"Indicaciones sobre seguridad" 
(impresas en papel amarillo). 

VARNING 

EPAIS-10L, vease pag. 16 

Folj dels bifogade driftsinstruktion, 
dels aven "Sakerhetsinformation" 
eller "Uppgifter rdrande sakerhe- 
ten" (tryckta pa gulf papper). 

SVENSKA, se sid. 31 
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1 

Betriebsanleitung 

Beschreibung 

1 Geltungsbereich 
Diese Betriebsanleitung gilt fiir einstufige ELMO-F-Vakuum- 
pumpen des Bautyps 2BV5 in Blockbauweise mit Antriebsmo- 
toren in Normal und EEx e-Ausfiihrung. 

2 Bauart und Wirkungsweise 
2BV5-Vakuumpumpen sind 10r Dauerbetrieb ausgelegte Flus- 
sigkeitsring-Vakuumpumpen. Sie bilden mit dem Motor eine 
kompakte und platzsparende Einheit. FOr die Aufstellung ge- 
niigt eine ebene Flache, Grundplatten sir.d nicht erforderlich. 
Die Pumpe arbeitet nach dem Flussigkeitsringprinzip. In einem 
exzentrisch zur Welle gelegenen, zylindrischen Pumpenge- 
hause ist ein Laufrad angeordnet, welches die Antriebsleistung 
auf einen Flussigkeitsring ubertragt, der sich beim Inbetrieb- 
setzen der Pumpe konzentrisch zum Gehause bildet. 
Bei Bewegung der Flussigkeit nach au8en wird Gas durch den 
Saugschlitz in der Steuerscheibe angesaugt, nach innen ver- 
dichtet und durch den Druckschlitz in der Steuerscheibe aus- 
geschoben. 

I FlOssigkettsring 
2 Pumpendeckel 
3 Laulrad 
4 Saugschlitz 
5 Druckschlitz 

Schematischer Schnilt clurch den Arbeilsraum 
(vom Motor her gesehen) 

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 
2BV5 vacuum pumps are liquid-ring vacuum pumps designed 
for continuous operation. Together with the motor they form a 

compact and space-saving unit. A level surface is sufficient for 
installation. Baseplates are not required. 
The pump operates on the liquid-ring 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. 

3 Einsatzbereich und Betriebsbedingungen 
3.1 Die 2BV5-Vakuumpumpen sind fur Dauerbetrieb 
ausgelegt. 
3.2 Der kleinste 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 mit 15°C als Betriebsflussigkeit sowie Absaugen von 

--trockener Luft mit 20 °C, 80 mbar nicht unterschritten wer- 
den; 

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

1-16here Temperaturen vermindern das SaugvermOgen der 
Pumpe; in diesen Fallen ist ein Kavitationsschutz einzusetzen. 
Die maximale Temperatur der Betriebsfliissigkeit dart 65°C 
nicht Oberschreiten. 

HINWEIS: Lingerer Betrieb unterhaib des kleinstzulassigen 
Ansaugdruckes kann zu Beschadigungen der 
Pumpe fiihren. 

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

3.4 Maximaler Differenzdruck bei Kompressorbetrieb 

Bei Maschirien mit seriengemaBem Motor ist bei 1013 mbar Ein- 
trittsdruck folgender maximaler Differenzdruck moglich und 
empfohlener Frischflussigkeitsstrom einzuhalten: 

Typ 

Frequenz 

50 Hz 60 Hz 

Empfohlener 
Frischfliissig- 
keitsstrom 

2BV5131 650 mbar 720 mbar -Z.- 0,9 m3 /h 

2BV5121 800 mbar 700 mbar < 0.6 m3/h 

2BV5111 700 mbar 680 mbar ;:-_ 0 5 m3/h 

20V5I 10 (500) mbar 560 mbar :::. 0,4 m3 /h 

2 

5 

4 

1 

3 

I Liquid ring 
2 Pump cover 
3 Impeller 
4 Suction port 
5 Discharge port 

Section through the compression chamber 
(viewed Irom 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 it is operat- 
ed with cavitation protection. 

Higher temperatures reduce the suction capacity of the pump. 
In these cases, cavitation protection has to be used. The maxi- 
mum working liquid temperature must not exceed 65°C. 

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

3.3 The maximum discharge pressure for vacuum oper- 
ation is 1300 mbar absolute for all 2BV5 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: 

Type 

Frequency 

50 Hz 60 Hz 

Recommended 
fresh liquid 
flowrate 

2BV5131 650 mbar .. 720 mbar 0.9 m3/h 

2BV5121 800 mbar 700 mbar .... 0.6 m3/h 

213V5111 700 mbar 680 mbar 'az 0.5 m3/h 

2BV5110 (500) mbar 560 mbar .,. 0.4 m3/h 

3 
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3.5 Ansauggas bzw. -dampf . 

Das abzusaugende Gas bzw. Gas-Dampfgemisch muff frei von 
Feststoffen sein. Geringe Mengen von leichten Schwebstoffen 
oder FlOssigkeiten kOnnen mitgefOrdert werden. 

Die max. zulassige Mitfarderung von Wasser betragt Ober den 
Ansaugstutzen: 

1 

1 

Typ 
Dauerbetrieb 
m3/h 

Kurzzeitbetrieb 
m3 /h 

2BV5131 5 5 
2BV5121 3,5 4,5 
2BV5111 3 3,4 
2BV5110 . (1,5) 2,5 

Bei Absaugung von heil3en Gasen und Dampfen ab 65°C emp- 
fehlen wir eine ErhOhung des BetriebsflOssigkeitsstromes bis 
auf das max. 2-fache des NennbetriebsflOssigkeitsstromes (s. 
Tabelle Pkt. 3.6, Spalte 1) oder einen Vorkondensator. 

3.6 Betriebsfliissigkeit 
Fur den Betrieb mull der Vakuumpumpe kontinuierlich Be- 
triebsflussigkeit zugeffihrt werden. Sie muBirei von Feststoffen, 
wie z. B. Sand sein; evtl. ist in die Zufuhrung ein Filter zu instal 
Heron. 

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: 

Type 
Continuous 
operation m3/h 

Short-time 
operation m3/h 

2BV5131 5 5 
23V5121 3.5 4.5 
2BV5111 3 3.4 
28V5110 (1.5) 2.5 

If hot gases and vapours from 65 °C onwards are to be extrac- 
ed, 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 continuality be sup- 
plied with working liquid, which must be free of solids, such as 
sand. If necessary, connect a filter on the intake side. 

Typ 
Type 

NennbetriebsflOssigkeitsstrom (bei Wasser als BetriebsflOssigkeit von 15°C) in m3/h 
Nominal working-liquid flowrate (using water with a temperature of 15°C as working liquid) in m3 /h 

Betriebsart 
Operating mode 

- - - . 
KOhlschaltung Schaltung mit Abscheider und 

BetriebsflOssigkeitsrOckfOhrung 
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 

2BV5121 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 

In der Tabelle angegebene Werte sind fbr Trockenluftabsaugung gultig. 
The valuesgiven in the table apply to dry-air extraction. 

Jie Einhaltung eines ausreichenden BetriebsflOssigkeitszu- 
stromes ist durch Einstellung des Vordrucks in der Zuleitung 
urn ca. 1 bar Ober dem erforderlichen Ansaugdruck sicherge- 
stellt. 
Die zugehihrte BetriebsflOssigkeit wird zusammen mit dem. ab- 
gesaugten Gas durch den Druckstutzen der Vakuumpumpe 
ausgestoBen. 
Zur Trennung von Ga's und FlOssigkeit steht als ZubehOr ein 
Abscheider zur Verfugung. Dieser erlaubt eine teilweise Ruck- 
fuhrung der BetriebsflOssigkeit. 

Montage 

4 Installation 
4.1 Aufstellung 
Die Vakuumpumpe ist waagerecht auf ebenen Flachen aufzu- 
stellen und kann durch Belestigungsaugen in den FOBen ange- 
schraubt werden. Auf ein besonderes Fundament der eine spe- 
zielle Grundplatte kann verzichtet werden. 
Fur abweichende Anbaulagen, z. B. Aufstellung mit Welle in 

lnkrechter Lage, ist ROckfrage erforderlich. 
Krantransport wird empfohlen, die Maschine in der pum- 

penseiligen Hebease des Motors und in einer Bohrung des An- 
saugflansches aufzunehmen. 

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

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

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

Erection 

4 Installation 
4.1 Mounting 
The vacuum pump has to be mounted horizontally on a level 
surface and can be bolted via holes in the 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 manufacturer should be consulted. 
If the pump is transported by crane, we recommend lifting the 
machine by the pump-side lug of the motor and by a hole in the 
suction flange. 
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Krantransport 
Crane transport 

4.2 Anschliisse 
4.2.1 Elektrischer Anschluf3 
Der Anschluf3 ist genial.) den entsprechehden VDE- bzw. natio- 
nalen Vorschriften und die !Or den Aufstellungsort geltenden 
Vorschriften des Versorgungsunternehmens auszuffihren! 
Zum Schutz der Motoren gegen Uberlastung sind Motorschutz- 
schalter zu verwenden. Diese mOssen auf den im Leistungs- 
schild angegebenen Nennstrom eingestellt sein. 

Al le Arbeiten nur im elektrisch span- 
WARNUNG: nungslosen Zustand der Maschine 

vornehmen. 

Vor Beginn der Arbeiten ist der Hauptschalter auszuschalten 
und vor Wiedereinschalten zu sichern. 
Netzspannung und Netzfreguenz mCissen mit den Daten auf 
dem Leistungsschild Cibereinstimmen. 5 0/oSpannungs- oder 
Frequenzabweichung (bei EEx e-Motoren ± 3 % Frequenzab- 
weichung) sind ohne Leistungsherabsetzung zulassig. An- 
schlul3 und Anordnung der SchaltbOgel nach dem im Klem- 
menkasten befindlichen Schaltbild vornehmen. Schutzleiter an 
diese Klemme -(1): anschlieBen. 

Bei Anschluil mit Klemmbiigeln (z. B. nach 
DIN 46282) sind die Leiter so zu verteilen, 
da0 auf beiden Stegseiten etwa gleiche 
Klemmhohen entstehen. Diese Anschlullart 
erfordert daher, da0 ein einzelner Leiter U- 
formig gebogen werden mull. Dies gilt auch 
fiir den Schutzleiteranschlull. 
Samtliche Leiter unter auBeren Erdungswin- 
keln sind grundsatzlich U-formig zu biegen. 

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

ist zu beachten, daft die auf dem Leistungsschild angegebene 
Temperaturklasse des Motors mit der Temperaturklasse des 
moglicherweise auftretenden brennbaren Gases Oberein- 
stimmt. 
Der Motorschutzschalter muf3 bei festgebremstem Laufer in- 
nerhalb der auf dem Motorleistungsschild angegebenen Zeit tE 

auslosen. (PrUfunganhand der dem Motorschutzschalter bei- 
liegenden AuslOsekennlinie). 
Soll der Uberlastschutz ausschliel3lich durch eine direkte Tern- 
peraturOberwachungseinrichtung mit Hilfe von Temperaturfuh- 
lern (s. DIN EN 50019/VDE 0170/0171 Teil 6, Anhang A-A 1.b) 
vorgenommen werden, so muf3 die Ausfuhrung des Motors 
hierfOr gesondert bestellt, geprOft and bescheinigt sein. 
Auf DIN 57165/VDE 0165 wird hingewiesen. 

Anschlu If 
tines Leiters 

4.2.2 Rohranschlusse 
Um ein Eindringen von Fremdkorpern zu vermeiden, sind alle 
Anschluf3offnungen bei Lieferung verschlossen. Die Ver- 
schlOsse sind erst beim Anbringen der Rohrleitung zu entfer- 
nen: 
Die Rohrleitungen sind spannungsfrei anzubringen, die Rohr - 
Ieitungsgewichte sind abzufangen. 

Druckslutzen 
Delivery branch 

Anschlu8 fur AuslUhrung mil Kavitationsschutz G 3/8 
Connection lor cavitation protection kit Of provided) 3/8" BSP 

AnschluBaffnungen 
Connection openings 

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

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

Before carrying out any work, open the main circuit-breaker 
and secure against being closed again. 
The system voltage and frequency must be the same as those 
indicated on the rating plate. ± 5 % voltage or frequency devia- 
tions (for EEx e motors ± 3 % frequency deviation) are permis- 
sible without power reduction. Connect and arrange the termi- 
nal links-according to the circuit diagram in the terminal box. 
Connect the protective earth conductor to this terminal (!). 

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

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

For EEx e motors to 
DIN EN 50014NDE 0170/0171 Part 1 and 
DIN EN 50019/VDE 0170/0171 Part 6 

it has to be ensured that the temperature class of the motor indi- 
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 te indicated on the motor rating plate. (Test this func- 
tion against the tripping characteristic enclosed with the motor 
circuit-breaker). 
If overload 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. 

Connection of 
a conductor 

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 

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

.Enlleerungs- oder SpOhlbohrung G 3/8 
Discharge or flushing outlet 3/8" BSP 

5 
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a) DruckstutzenanschluB 
fOr 2BV513./2BV512.: Flansch 65 ND 10 DIN 2501 oder 

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

fur 28V511.: Flansch 50 ND 10 DIN 2501 
oder ANSI-B16,5-2-150, 
Dichtung 50 ND 40 DIN 2690. 

Wird das druckseitig ausgestol3ene Gas weitergeleitet, ist dal& 
zu sorgen, dal3 der maximale Austrittsdruck It. Punkt 3.3 nicht 
Oberschritten wird. 

b) Saugstutzenanschlu(3 
Anschlul3 mit Flansch und Dichtung wie Druckstutzenseite.Um 
ein Eindringen von Ruckstanden der Installation, z. B. Schweil3- 
perlen, in die Pumpe zu verhindern, wird der Einbau eines An- 
fahrsiebs in die Saugleitung Kir die ersten 100 Betriebsstunden 
empfohlen. 

c) Empfohlener BetriebsfliissigkeitsanschluB 

1\ 

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

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

Flange 50 ND 10 DIN 2501 or 
ANSI-B16.5-2-150, 
Seal 50 ND 40 DIN 2690. 

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

for 2BV511.: 

b) Suction branch connection 
Same connection as on the delivery branch side (with flange 

and seal). To prevent installation residues, e.g. welding beads, 
from entering the pump, it is recommended that a start-up filter 
be fitted in the suction pipe for the first 100 operating hours. 

c) Recommended working-liquid connection 

I ELMO-F-Vakuumpumoe 
15 Durchltuflinesser (Option) 
16 Stellventil 
17 Magnetventil mil Motor gekoppell: (Motor an - Ventil aul) 

(Motor aus - Ventil zu) 

18 laynan mil Ausperrveniii 
19 Schmutzlanger (Option) 
20 llelriehallitssigkeliszuhihrting (z. O. Gewinderohr DIN 2440-ON 20) 

4.3 Moglichkeiten zur Zufiihrung der Betriebsfliissigkeit 

4.3.1 Kiihlschaltung (Fig. a) 
wird bevorzugt. wcnn genugend BetriebsflOssigkeit zur Verf0- 
gung steht und ein niedriger Ansaugdruck erzielt werden soil. 

Die zugefuhrte BetriebstlOssigkeit wird druckseitig vollstandig 
abgeleitet und durch neue FlOssigkeit ersetzt. 
Die Vakuumpumpe kann die BetriebsflOssigkeit nach erstmali- 
gem F011en selbst ansaugen. Dabei ist zu beachten, da8 sich 
beim Einschalten der Pumpe der Wasserspiegel auf HOhe des 
FrischflOssigkeitsanschlusses belindet. 

4.3.2 Schaltung mit Abscheider und teilweiser Betriebsflus- 
sigkeitsruckfiihrung (Fig. b) 
wird verwendet, urn BetriebsflOssigkeit zu sparen. Ein Teil der 
im .Abscheider abgeschiedenen BetriebsflOssigkeit wird der 
Vakuumpumpe ungekOhlt wieder zugeleitet, der andere Teil 
wird durch neue FlOssigkeit ersetzt. Die dazu notwendige Ver- 
leilleitung wird mil dem Abscheider geliefert. 

Fig. a: KiihIschaltung 
a: Cooling-circuit connection 

6 

I 

12 

Schematische Aufbauskizzen 
Schematic diagrams of ,pump designs 

6 

->11-1 

18 

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

Motor oll Valve closed 
18 Bypass with shutoll valve 
19 Filler (option) 
20 Working-liquid feed tripe (e.g. threaded pipe DIN 2440-ON 201 

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

4.3.2 Connection with separator and partial recirculation of 
working liquid (Fig. b) 
This connection is used where working liquid must be used 

sparingly. Part of the working liquid recovered from the dis- 
charge in the separator is recirculated to the pump without 
cooling, the remainder being replaced by new liquid. The 

necessary pipes are supplied together with the separator. 

Fig. b: Schaltung mit Abscheider und teilweiser 
Betriebsfliissigkeitsriickfuhrung 

b: Connection with separator and partial recirculation of 

working liquid 

20 

1 ELMO-F-Vakuumpumpe 
2 Saugleitung 
3 Entlilltungsvenlit (Maynetventil) 
4 Riickschlagklappe 
6 Fliissigkeitsabscheider 
7 Oberlaid 

12 Oruckleilung 
20 EletriebsIlOssigkeitszulahrung 

(beachte Fig. miler Pkl. 4.2.2) 

ELMO-F vacuum pump 
2 Suction pipe 
3 Vent valve (solenoid valve) 
4 Non-return valve 
6 Liquid separator 
7 Overflow 

12 Delivery pipe 
20 Working-liquid toed pipe 

(see figure in Chaplet 4.2.2) 
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4.4 Betriebsflussigkeitsabscheider 2BX1100/2BX1101 . 

Der BetriebsflOssigkeitsabscheider kann als ZubehOr ein- 
schlieBlich der dazugehOrigen Verbindungsleitung geliefert 
werden. 
Er trennt die BetriebsflOssigkeit vom FOrdergas und ermoglicht 
die teilweise ROckfOhrung der BetriebsflOssigkeit. 
Dadurch kann der BetriebsflOssigkeitsbedarf erheblich redu- 
ziert werden (siehe Tabelle 3.6) 
Sofern die Vakuumpumpe mit einer Kavitationschutzeinrich- 
lung ausgerustet ist (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 BetriebstlOssigkeitsabscheider 

20 Zuluhr EletriebstRissigkeil (beachle Fig. untcr Pkt. 4.2.21 

30 Rohr, vollstandig 
50 Kavitalionsschutz-Anschludschlauch 

,6 

Ablaut Betriebstigssigkeit 
Working-liquid discharge 

4.4 Working-liquid separator 2BX1100/25X1101 

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

It separates the working liquid from the gas handled and per- 
mits recirculation of a part of the working liquid. 
This enables.a considerable reduction in the quantity of work- 
ing liquid required (see Table 3.6). 
If the vacuum pump is equipped with cavitation protection 
.(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. 

50 

I ELMO-F vacuum pump 
6 Working-liquid separator 

20 Working-liquid feed pipe (see figure in chapter 4.4.2) 

30 Pipe, complete 
50 Connection tube for cavitation protection 

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

4.5 Riickschlagkiappe 
Urn ein RuckstrOmen von Gas und BetriebsflOssigkeit bei Be- 
triebsunterbrechungen zu vermeiden, ist in der Saugleitung ei- 
ne Ruckschlagklappe mit maglichst geringem Widerstand vor- 
zusehen (siehe Zubeher im Katalog). 

Betrieb 

5 Erstmalige Inbetriebnahme 
5.1 Vorbereitung 
1st in der Druckleitung ein Absperrorgan installiert, so ist dafiir 
Sorge zu tragen, daft die Pumpe nicht mit geschlossenem Ab- 
sperrorgan in Betrieb genommen oder gehalten werden kann. 

HINWEIS: Pumpe nicht trocken tauten lassen. 

Vor dem Anfahren Pumpe Ober den Saug- bzw. Druckstutzen 
mit ca. 3 Liter BetriebsflOssigkeit auff011en oder Absparrventil in 

der BypaBleitung (18, siehe Pkt. 4.2.2 c) ca. 20 sec lang Offnen, 
urn BetriebsflOssigkeit in die Vakuurripumpe einstromen zu las- 
sen. 
AnschlOsse von Zu- und Ableitungen auf Dichtheit OberprOfen. 

Zur PrOfung der Drehrichtung Pumpe kurz einschalten. 
Die Stromungsrichtung des Gases sowie die Drehrichtung der 
Welle sind durch Pfeile an der Pumpe gekennzeichnet. Verglei- 
che Drehrichtung des MotorlOfters mit der Pteilrichtung auf der 
ROckseite des Pumpengehauses; ggf. Drehsinn andern durch 
Vertauschen von zwei AnschluBleitungen, wenn elektrische 
Spannungslosigkeit sichergestellt ist. 

5.2 Inbetriebnahme 
Pump() oinschalton. Nonnfriochflussigkoitostrom (BotriobsflOs- 
sigkeit), vergl. Pkt. 3.6, OberprOlen und evtl. mit Stellventil (16, 

siehe Pkt. 4,2.2 c) korrigieren. Zur Einstellung des Frischbe- 
triebsflOssigkeitsstromes dient DurchfluBmesser (15); es ist 
auch moglich..den austretenden FlOssigkeitsstrom am Uber- 
lauf (7, siehe Pkt. 4.3.2) auszulitern. 

20 

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 flow into the vacuum pump. 

Check' the connection of the supply and discharge pipes for 
tightness. 
To check the direction of rotation, switch on the 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, Chock nominal working-liquid flowrate (see 
Section 3.6) and, if necessary, adjust,it with the control valve 
(16, see Section 4.2.2 c). The flowmeter (15) is used to regulate 
the flowrate of the incoming working liquid. The liquid flow can 
also be measured in titres on the discharge side at the overflow 
(7, .se Section 4.3.2). 

7 
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6 Betriebshinweise 
6.1 Anfahren und Abstellen 
Bei automatisch gesteuertem Betrieb - It. Installation nach Pkt. 

4.2.2.c - wird die Frischwasserzufuhr durch ein vom Motorbe- 
trieb abhangiges Magnetventil (17) geschaltet. 

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

Bei nicht automatisch gesteuertem Betrieb 1st wie folgt zu ver- 
fahren: 
Anfahren: Pumpe einschalten - sofort danach Absperrventil 

(17) affnen, 
Abstellen: Absperrventil (17) schlie8en - Pumpe sofort aus- 

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

stellt: 

HINWEIS: Wird die Pumpe bei einem Eintrittsdruck 
<100 mbar abgeschaltet, so 1st die Saugseite zwischen Ruck- 

schlagklappe (4, siehe Pkt. 4.3.2) und Pumpe (1) gleichzeitig 
mit dem Abschalten der Pumpe zu beliiften. Es empfiehlt sich, 
daftir den Einbau eines vom Motorbetrieb abhangigen Ma- 
gnetventils (3) vorzusehen, das beim Ausschalten off net. Bei 
Vakuumpumpen mit Kavitationsschutz wird kein Beliiftungs- 
ventil (3) in der Saugleitung (2) benotigt. 

6.2 Maf3nahmen bei langerem Stillstand 
Vor langerem Stillstand, ab ca. 4 Wochen, oder bei Frostgefahr, 
Pumpe komplett entleeren und anschlie6end konservieren, 
d. h. 1/2 Liter Konservierungsmittel in Saug- oder Druckstutzen 
giel3en und Pumpe kurz einschalten. 
Sollte nach langerem Stillstand das Laufrad infolge Kalkabla- 
gerungen festsitzen, emptehlen wir, die Pumpe mit 10-prozenti- 
ger Oxalsaure zu t011en und diese ca. 30 Minuten einwirken zu 

lassen. 

Gesundheitsschadlich bei Beriih- 
VORSICHT! rung mit der Haut und beim Ver- 

schlucken. 

Wartung 
7 Wartung 
7.1 Allgemeines 
Gelangt mit dem geferderten Gas oder der BetriebsflOssigkeit 
feinkorniger Schmutz in die Pumpe, so kann dieser wahrend 
des Betriebes durch die unten liegende SpOlbohrung G 3/8 
(siehe Pkt. 4.2.2) ausgespOlt werden, urn den Verschlei8 des 
Laufrades (047A; siehe Pkt. 13.2) und des Pumpengehauses 
(002A) bzw. Festsetzen des Laufrades (047A) zu .verhindern. 

Falls stark kalkhaltiges Wasser als BetriebsflOssigkeit verwen- 
det wird, 1st die BetriebsflOssigkeit zu entharten oder die Va- 
kuumpumpe in entsprechenden Zeitraimen mit einem Entkal- 
ker zu spOlen. 

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

Nach etwa 20 000 Betriebsstunden, jedoch nach spatestens 
2 1/2 Jahren, sind Walzlager und die benachbarten Fettraume 
von Altfett und anderen Verunreinigungen zu saubern; dazu ist 
die Vakuumpumpe nach Pkt. 9.5.1 zu demontieren. 

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

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

(Schmierfett auf Syntheseolbasis). 
Fettfullung: Ca. 50 % des (mien Raumes im Walzlager und ca. 
650/0 des Volumens der benachbarten Fettraume im Lagerdek- 
kel (027A) und im Lagerschild (450A); siehe Tabelle unter 
Punkt 11. 

Verschiedene Fettsorten sollen nicht gemischt werden. 

6 Operating notes 
6.1 Starting, shutting down 

When the pump is controlled automatically (when installed 

according to Section 4.2.2 c), the working-liquid supply is con- 
trolled by a solenoid valve (17) which is dependent on the motor 

operation. 
Pump on indicates valve open. 

PuMp off indicates valve closed. 

When the pump is not controlled automatically, proceed as fol- 

lows: 
Starting: Start pump, immediately afterwards open 

shutoff valve (17) 

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

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

operation is interrupted. 

NOTE: If the pump is shut down at an intake pressure of 

< 100 mbar, the intake side between the non-return valve (4, 

Section 4.3.2) and the pump (1) has to be vented simulta- 
neously with the shutdown of the pump. We therefore recom- 
mend that a solenoid valve (3) be installed which is dependent 
on the motor operation and which opens when the pump is 

shut down. A ventilation valve (3) in the suction pipe (2) is not 
required for vacuum pumps with cavitation protection. 

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

If the impeller jams after a prolonged standstill period because 
hard water had been used, the pump should be filled with 100/0 

oxalic acid which is allowed to work in for approx. 30 minutes. 

Oxalic acid can cause damage to 
CAUTION: health if swallowed or in contact 

with skin. 

Maintenance 
7 Maintenance 
7.1 General 
To avoid wear of the impeller (047A; see Section 13.2) and the 
pump casing (002A) or jamming of the impeller (047A), fine dirt 
particles, which enter the pump together with the gas being 

handled or the working liquid, can be flushed out during opera- 
tion through the flushing outlet (3/8" BSP) (see Section 4.2.2) at 

the bottom of the pump. 
If very hard water is used as working liquid, it must either be 

softened or the vacuum pump flushed with a solvent at appro- 
priate intervals. 

7.2 Lubrication 
Under normal operating conditions at 50 Hz the following 
applies: 
Af ter 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 in the rolling-con- 
tact bearing and approx. 65% of the volume of the adjacent 
spaces in the bearing cover (027A) and the end shield (450A); 
see Table in Section 11. 

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

Storungen Ursache Abhille 

Motor fault 
nicht an, 
kein 
Laulgertiusch 

Unterbrechung in 
mindestens zwei 
Leilungen der 
Slromversorgung 

Unterbrechung durch 
Sicherungen. Klemmen 
bzw. Zilleitungen 
beseiligen 

Motor !Ault 
nichl an, 
Brumm- 
gerausch 

Unterbrechung in einer 
Lei lung der 
Slromversorgung 
Motor tauter sitzt lest 

Lautrad delekt 

Molorlager delekt 

Siehe _Motor !Ault nichl 
an, kein Laufgerausch- 

Pumpe entkalken - 

(siehe Pkt. 6.21 

gel. Pump° entleeren und 
saubern (siehe Rep.-Anttg. 
Pkt. 9.2.1 und 9.2.2) 
ggl. Laufrad-Snallein- 
stellung prillen bzw. . 

korrigieren (si.lhe Rep.-. 
An Itg. Pkt. 9.3.2) 
Laulrad erseizen (siehe 
Rep.- Anllg. Pkl. 9.3.1 und 
9.3.2) 

Lager ersetzen 
(siehe Rep.- Anitg. Pkl. 9.5.1 
and 9.5.2) 

Mulorschulz- 
schalter lost 
nach Ein- 
schallcn wic- 
der aus 

Kurzschlua in der 
Wicklutig 
Motor Oberlastel 

Gegendruck iin Druck- 
stutzen zu hoch 
milgeltirderter 
Fliissigkeitsanteil zu hoch 
Pumpe sitzt lest 

Wick lung linden lassen 

DetriebsflOssigkeilsstrom 
c.lrosseln 

Gegendruck verkleinern 

Flussigkeilsanteil 
verkleinern 
Siehe _Motor !Mill nichl an. 
Brummgerausch" 

Leis lungsaul- 
nalime zu 
hoch 

Vorkalkung oder 
Ablayerungen 

Pumpe enlkalken bzw. 
saubern (siehe Rep.-AnlIg. 
Pkl. 9.2.1 and 9.2.2) 

Pumpe 
erzeugl kohl 
Vakuum 

keine Betricbsflilssigkeit 
vorhanden 
()Wile Undichtheir in der 
An lage 
Misch° Drehrichlung 

Richligen Belriebs110ssig- 
keitslrom gewrihrleislen 
Anlage abdichten 

Drehrichlung andern dutch 
Vertauschen von 2 eleklr. 
Anschlu8leilu ngen 

Pumpe 
cut:net zu 
geringes 
Vakuum 

-- 

Pumpe zu klein 
lietriebstliissigkeitsstrom 
zu goring 

Uelriehsllussigkeil zu wrion 
15"C 

Erosion ' . 

:., 
kleme Unclichtheil in tier 
Anlage 
Gledrirm undichl 

gr011ere Pumpe cinsclzen 
Betriebsetissigkeilssli ore 
his zum 21achen des 
NennlOrderslromes 
erhOhen 
lielriebsIttissigkeilstarom 

.kUhlefi bilk. erhOhen .. 
t3gtrollenc Bauleile 
erneuern 
Anlage abdichlen 

Runddichlringe der Gleil- 
ringdichlung erneuern 
(siehe. Rep.-AnlIg. Pk!. 9.3.1 
und 9.3.21 , 

Anomaly 
kreischende 
Gertiusche 

Kavila lion der Pumpe 

Betriebsfliissigkeitsstrom 
zu omit 

Kavitalionsschutzleitung 
anschlietien 
Betriebstlilssigkeitsstrom 
Killen and reduzieren 

Pumpe 
ucdichl 

Dichlungen delekt Dichlungen OberprUlen 

Instandhaltung 

9 Reparaturanleitung 
-Angaben siehe Seile 47 

9.1 Allgemein 
Reparaturen an Maschinen mit EEx e-Motoren mUssen 
in Siemens-Werkstatten durchgefiihrt oder von einem 
amtlich anerkannten Sachverstandigen abgenommen 
werden. 

Vor Beginn der Arbeiten ELMO-F- 
WARNUNG Vakuumpumpen sichtbar vom Netz 

trennen. 

Es empliehlt sich, vor Beginn von Demontagearbeiten die Pum- 
pc zu cntkalken! 
Pumpen zum FOrdern gesundheitsschadlicher Gase sind vor 
dens Offnen zu spOlen, so dal) eine gefahrlose Demontage mOg- 
lich ist. 
Saug- und Druckleitungen (2 und 12. siehe Pkt. 4.3.2), Betriebs- 
Ilussigkeitszufuhrung (20, siehe Pkt. 4.2.2 c), sowie Kavita- 
tionsschutzleitung (51, siehe Pkt. 10) entfernen und nach Been- 
digung aller Arbeiten unverspannt wieder anschliel3en. 

Fault Cause Remedial measure 

Motor does 
not start uo. 
no running 
noise 

Interruption in at least 
two current 
supply leads 

Check/replace luses, 
terminals or supply ' 

leads 

Motor does 
not start up, 
humming 
noise 

Interruption in one of the 
current supply leads 
Motor shalt is jammed 

Impeller faulty 

Motor bearing tautly 

See "Motor does not start 
up, no running noise" 
Re Move lime deposits 
lrom pump (see 6.2) 

II necessary, drain and 
clean pump (see Repair 
Instructions 9.2.1 
and 9.2.2) 
It necessary check and 
correct impeller gap (see 
Repair Instructions 9.3.2) 

Replace Impeller (see 
Repair Instructions 9.3.1 
and 9.3.2) 
Replace bearing (see 
Repair Instructions 9.5.1 
and 9.5.2) 

Motor circuit- 
breaker trips 
again after 
being 
switched on 

Short-circuit 
in the winding- 
Motor overloaded 

Back-pressure in the 
delivery branch too high 

Liquid content too high 

Pump is stuck 

Check winding 

Reduce working- 
liquid flow 

Reduce back-pressure 

Reduce liquid content 

See "Motor does not start 
up. humming noise" 

Power 
consumption 
too high 

Furred up or 
other deposits 

Remove lime deposits or 
clean pump (see Renalr 
Instructions 9.2.1 and 9.2.2) 

Pump does 
not generate 
vacuum 

Lack of working - - - 
liquid 
Major leak in system 

Wrong direction 
01 rotation 

Ensure correct 
working-liquid now 

Remove leak 

Change direction of 
rotation by reversing 2 
electr. connecting leads 

Vacuum that 
pump 
generates 
is too low 

. 

Pump too small 
Working-liquid 
How too low 

Working liquid 
too warm > 15°C 
Erosion 

Small leaks in the 
system 

Bearing ring 
seal leaky 

Use larger pump 
Increase working-liquid 
flow up to 2 limes the 
nominal llowrale 

. . 

Cool or increase working- 
liquid (low 

Replace components 
concerned 
Remove leaks 

Replace round seal ring of 
sliding ring seal. II 
necessary replace complete 
bearing ring seal (see 
Repair Instructions 9.3.1 
and 9.3.2) 

Abnormal 
screeching 
noise 

Cavitation of pump 

Working-liquid flow 
too high 

Connect cavitation 
protection pipe 

Check and reduce 
working-liquid flow 

Pump leaky Seals defective Check seals 

Repair work 

9 Repair instructions 
For data in brackets see Page 47 

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

Before carrying out any work visibly 
WARNING disconnect the ELMO-F vacuum 

pumps from the supply. system. 

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

Remove suction and delivery pipes (2 and 12, see 4.3.2), work- 
ing liquid feed pipe (20, see 4.2.2 c) and cavitation protection 
pipe (51, see Section 10). After completion of repairs reconnect 
the pipes without mechanical stress. 

9 
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Bei Reparatur sind alto Teile grundlich zu reinigen, auf Wieder- 

verwendbarkeit zu OberprOfen und evtl. nachzuarbeiten. 

9.2.1 Demontage von Pumpendeckel bzw. Steuerscheibe 
Schrauben (063A) lOsen, Pumpendeckel (061A) mit Steuer- 
scheibe (048B) so abnehmen, daB die Steuerscheibe (048B) 

vom Runddichtring (058A) umspannt bleibt. Die Demontage der 

Steuerscheibe (048B) aus dem Pumpendeckel (061A) ist nur in 

wenigen Fallen notwendig, z. B. zum Saubern bzw. Austausch 
von Ventilplatte (050A) und Rohr (071A). Rutscht der Runddich- 
tring (058A) beim Abnehmen des Pumpendeckels (061A) von 

der Steuerscheibe (0488), ist es ebenfalls ratsam, die Steuer- 
scheibe (0488) herauszunehmen. Bei festklemmender Steuer- 
scheibe (048B) sollte dies durch Herausklopfen mit Hilfe eines 

12 mm-Bolzens, der durch die SpOlbohrung des Pumpendek- 
kels (061A) gesteckt ist, erfolgen (vergl. Skizze). 

Deckel (061A) 
Cover (061A) 

Runddichlring (058A) 
Round scaling rin 058A 

Steuerscheibe (0488) 
Port plate (0488) 

Rohr (071A) 
Pipe (071A) 

Venlilplalle (050A) 
Valve plate (050A) 

Demontage Steuerscheibe (048B) 
Dismantling of port plate (0488) 

When repair work is carried out, all parts should be cleaned 

thoroughly, checked for reusability and, if necessary, be 

repaired. 

9.2.1 Dismantling pump cover and port plate 
Undo screws (063A), take of pump cover (061A) and port plate 

(0488) so that the round sealing ring (058A) remains around the 

port plate (0488). Only seldom is it necessary to remove the 

port plate (048B) from the pump cover (061A), e.g. to clean or 

replace the valve plate (050A) or the pipe (071A). If the round 

sealing ring (058A) slips off the port plate (048B) when the 

pump cover (061A) is removed, the port plate (048B) should be 

taken out as well. If the port plate (048B) jams, it should be ham- 

mered out with the aid of a 12 mm bolt stuck through the flushing 
outlet of the pump cover (061A) (see sketch). 

SpOlbohrung 
Flushing outlet 

Bolzen, 0 12 mm, 140 mm lang 
Boll. 12 mm dia., 140 mm long 

Nach lOsen von Schraube (053A) sind Fangplatte (051A) und 
Ventilplatte (050A) abnehmbar. 

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

- Anbau Pumpendeckel, vollstandig 
(Pumpendeckel bildet mit Steuerscheibe (0483) und Rund- 
dichtring (058A) eine Einheit) 
Pumpendeckel (vollstandig) unter Beachtung des aus dem 
Pumpengehause (002A) ragenden Zentrierstiftes (037A) auf 
das Pumpengehause (002A) aufdrucken und mit Schrauben 
(063A) am Pumpengehause (002A) anschrauben. 

- Einzelteil-Montage 
Dichtflache Steuerscheibe (0488), die zum Pumpendek- 
kel (061A) zeigt, von Dichtmassenresten saebern. Steuer- 
scheibe (048B) wie folgt komplettieren: Ventilpfatte (050A) so 
auflegen, dal3 die KrOmmung der Ventilplattenzungen gegen 
die Steuerscheibe (048B) weist, Fangplatte (051A) darbber- 
legen und mit Schraube (053A), deren Gewinde mit etwas 
Schrauben-Sicherungsfliissigkeit, z. B. LOCTITE Typ 243, be- 
netzt ist, mit Anzugsmoment M5 = 2,5 N m anschrauben. Die 
komplettierte Steuerscheibe (0483) mit ihrer Planflachensei- 
le auf das Pumpengehause (002A) auflegen. Dabei ist zu 

beachten, dal) die nahe dem Auf3endurchmesser der Steuer- 
scheibe (0488) befindliche Bohrung, 4,2, winkelgetreu mit 
dem im Pumpengehause (002A) angeordneten Zentrierstift 
(037A) Obereinstimmt. Runddichtring (058A) verdrehfrei um 
Steuerscheibe (048B) spannen und gegen Pumpengehause 
(002A) schieben. Die zum Pumpendeckel (061A) gerichtete, 
obere Dichtflache der Steuerscheibe (048B) mit flOssiger 
Dichtungsmasse (z. B. Epple 22) benetzen, sofort Pumpen- 
deckel (061A) auflegen und am Pumpengehause (002A) an- 
schrauben. 

Pumpe wieder auf die Furie stollen. 

10 

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 cowl (500A). 

- Assembling pump cover, complete 
(Pump cover forms a unit together with the port plate (0483) 
and the sealing ring (058A)). 
Press pump cover (complete) onto the pump casing (002A), 
aligning it with the centering pin (037A) which sticks out of the 

pump casing (002A). Then fix it to the pump casing (002A) 
with screws (063A). 

- Assembling individual parts 
Remove residues of sealing compound from the sealing sur- 
face of the port plate (048B) which points towards the pump 
cover (061A). Complete port plate (0488) as follows: Fit valve 
plate (050A) so, that the curvature of the valve plate reeds 
points towards the port plate (048B). Then place intercepting 
plate (051A) on top of it and fix with bolt (053A), the thread of 

, which is lightly 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 (048B) which points towards the 

pump cover (061A) with liquid sealing compound, e.g. Epple 
22. Put the pump cover (061A) immediately onto it and screw 
it to the pump casing (002A). 

Then put the pump onto its feet again. 

Vacuum Sewer Operations and Maintenance Manual

Q-Pulse Id TMS611 Active 29/01/2014 Page 118 of 187



9.3.1 Demontage von Laufrad und Gleitringdichtung (GLRD) 
Schrauben (063A) lOsen, Pumpendeckel (061A) zusammen mit 
Steuerscheibe (048B) und Runddichtring (058A) abnehmen. 
Laufrad (047A) mittels Abziehvorrichtung abziehen (beachte 
Skizze). Toleranzring (048A) entfernen und Pa8feder (006A) 
aus der Motorwelle herausnehmen. Scheibe (036A) und Gleit- 
ringdichtung (035A) mit Gegenring und Dichtring abziehen. Zur 
leichteren Demontage der GLRD (035A) Motorwelle vor der 
Dichtung mit Olbenetzen; bei Schwergangigkeit oder stark ver- 
kalkter Pumpe nach Pkt. 9.4.1 demontieren. 

9.3.1 Dismantling impeller and bearing ring seal 

Undo screws (063A) and lake 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 the motor 

shaft in front of the seal. Dismantle according to 9.4.1 if it is tight 

or if the pump is extremely calcified. 

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

111 

--1611 

Gewinde mit Molykole gelettel 
Thread greased with Molykole 

Balken 
Bar 

Schraube M16 a 25: 

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

mil Zentrierung DIN 332-A5 x 10,6 im Kopt ' 

Bolt M16 a 25: 
with centering recess DIN 332-A5 x 10,6 in the head 

Demontage Laufrad mittels Abziehvorrichtung 
Dismantling the impeller with a puller tool 

9.3.2 Montage der GLRD 
Zur Erleichterung der Montage ist die Aufnahmebohrung des 
Gegenring- Dichlringes der GLRD (035A) im POmpengehause 
(002A) und die Motorlauferwelle im Bereich des Sitzes der 
GLRD (035A) leicht mit Mineralel zu benetzen. Zum Ein- bzw. 
Aufpressen der GLRD (035A) ist eine MontagehOlse (Kunst- 
stoffrohr) zu verwenden. Zucrst separat Gegenring mit montier- 
tern Dichtring, dann die rotierende GLRD-Einheit mit Scheibe 
(036A) vorsichtig in leicht zOgiger Weise aufschieben. Parifeder 
(006A) und neuen Toleranzring (048A) in die Motorwelle einle- 
gen. 
Der Toleranzring (048A) ist nach jeder Demantage zu ersetzen. 
Laufrad (047A) auf die Welle aufdrOcken, so. (fall ein Spalt zwi- 
schen Laufrad (047A) und Sleuerscheibe (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 Pumpengehause (002A) legen und Luf tspalt zwi- 
schen Lineal und Laufrad (047A) mit FOhllehre prOten. 

Schraube M16 
M16 boll 

Balken oder Scheibe 
Oar or washer 
Scheibe 0.15 dick 
Washer 0,15 thick 

9.3.2 Assembling bearing ring seal 
To simplify assembly, the borehole for the mating ring sealing 
ring of the bearing ring seal (035A) in the pump casing (002A) 
and the location of the bearing ring seal on the motor rotor shalt 
should be lightly moistened with mineral oil. To press in the 
bearing ring seal (035A) use an assembly sleeve (plastic tube). 
First of all 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). Insereatherkey (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 (0486) 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. 

Gewinde mit Molykole gelettet 
Thread greased with Molykote 

c_ 
tgtYJJ, 

Aufdrucken des Laufrads 
Pushing the impeller onto the shaft 
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Pumpendeckel (061A) mit Steuerscheibe (048B) and Rund- 

dichtring (058A) montieren wie unter PM. 9.2.2 beschrieben. 

Die Pumpe muB sich nach Montage leicht durchdrehen lassen 

(von Hand Motor 'lifter drehen). Dazu Schrauben (503A) Ibsen 

und Lutterhaube (500A) abnehmen. Am AuBentufter (502A) 

drehen. Lufterhaube (500A) wieder autsetzen und mit Schrau- 

ben (503A) festschrauben. 

9.4.1 Demontage des Pumpengehauses 
Zuvor Laufrad (047A) demontieren wie Demontage von Lauf- 

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

Gleitringdichtung (035A) in der zuvor erwahnten Art entfallen 

kann, weil sie mit dem Abnehmen des Pumpengehauses (002A) 

von der Welle abgezogen wird. Schrauben (0388) Ibsen und 

Pumpengehause (002A) vom Lagerschild (026A) durch vor- 

sichtiges Abklopfen in Richtung Weflenende trennen. 

9.4.2 Montage des Pumpengehauses 
Pumpengehause (002A) mit Schrauben (038B) am Lagerschild 

(026A) anschrauben. Weitermontage wie Montage GLRD und 

des Laufrades" (PM. 9.3.2). 

9.5.1 Demontage Laufer und Rillenkugellager 
Wic Demontage von Laufrad und GLAD" (Pkt. 9.3.1) und De- 
montage des Pumpengehauses" (Pkt. 9.4.1). 

Schrauben (503A) lOsen, Liifterhaube (500A) abnehmen, Si- 

cherungsring (506A) entfernen, AuBentufter (502A) abziehen 

und Pal3feder (505A) aus der Welle nehmen. Schrauben (025A) 

dabei auf Einlegemuttern (082C) achten, die bei der 

Montage wieder benOligl werden. Schrauben (028A) Ibsen, La- 

gerschild (026A) and Motorlauter (005A) vom Motorgehause 

mit Standerpaket (001A) trennen. 
V-Ring (033A) abziehen, Scheiben (300A und 022A) abneh- 

men, Rillenkugellager AS (007A) mit Abziehvorrichtung von 

Welle abziehen. Lagerdeckel (027A) abnehmen. Rillenkugella- 

ger OS (008A) mil Abziehvorrichtung abziehen and COX-Ring 

(478A), falls vorhanden, abnehmen. 
Lagerschild (450A) zwecks Sauberung von Allfell nach LOsen 

der Schrauben (451A) abnehmen; auf Federscheibe (018A), 

Federband (455A)und Einlegemuttern (458A) achten. 

Assemble pump cover (061A) with port plate (0488) and sealing 

ring (058A) as described under 9.2.2. After reassembly, the 

pump must be free to turn (undo screws (503A), remove fan 

cowl (500A) and turn motor fan (502A) by hand). Replace fan 

cowl (500A) and fix it with screws (503A). 

9.4.1 Dismantling pump casing 
First of all, dismantle the impeller (047A) as described under 

9.3.1 ("Dismantling impeller and bearing ring seal"). The bear- 

ing ring seal, however (035A), need not be dismantled as des- 

cribed, as it is drawn of the shaft when the pump casing (002A) 

is removed. Undo screws (0388) and separate pump casing 

(002A) from the bearing shield (026A) by carefully 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), lake off fan cowl (500A), remove retaining,. 

ring (506A), draw off external fan (502A) and lake featherkey 

(505A) out of the shaft. Unscrew bolts (025A), taking care of the 

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 Cox ring (478A), 

if provided. 
To remove used grease, take of I 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 Montage Laufer und Rillenkugellager 
Rillenkugellager (007A und 008A) mit Schmierfett nach Tabelle 

unter Pkt. 11 fallen. Ggf. COX-Ring (478A) aufschieben. Rillen- 

kugellagcr (008A) mit Vorrichtung so aufdrOcken, dal-3 die Lage 

der Deckscheibe des Rillenkugellagers (008A) bei Motoren- 

auslOhrungen mitCOX -Ring (478A) auf der Seite de Wellen- 

endes, bei Motorenaustuhrungen ohne COX-Ring (478A) auf 

der Seite des Lauferpaketes angeordnet ist. 

LagCrdeckel (02-7A) mit Schmierfett each Tabelle unter PM. 11 

fallen. in zwei der vier M6-Gewindebohrungen Bolzenschrau- 
ben so eindrehen, daB sie auf der gefetteten Seite mindestens 

50 mm weit herausstehen. Lagerdeckel (027A) Ober das A-sei- 

lige Wellenendc des Motorlaufers (005A) schieben. Rillenku- 

gellager AS (007A) mil Vorrichtung so aufdrOcken, daB die Lo- 

ge der Deckscheibe des Rillenkugellagers (007A) auf der Seite 

des Wellenendes angeordnet ist. 
Lagerschild (450A) im Bereich der Nabenbohrung mit 

Schrnierf ett nach Tabelle unter PM. 11 (Wien, Federscheibe 
(018A) in Nabenbohrung einlegen, Lagerschild (450A) an Mo- 

torgehause (00IA) montieren and Schrauben (451A) anziehen. 

Motorlaufer (005A) in Motorgehause (001,4) einliihren. Die zwei 

Scheiben (022A) gegen Rillenkugellager (007A) schieben. 

Scheibe (300A) leicht einfetten and gegen die Scheiben (022A) 

schieben. Lagerschild (026A) auf Motorlaufer (005A) aufstek- 

ken, dabei die zwei Bolzenschrauben im Lagerdeckel (027A), 

die als Montagehilfe dienen, einfadeln. Einlegemuttern (082C) 

in die im Motorgehause (001A) dal& vorgesehenen Taschen 

einlegen, Lagerschild (026A) an Motorgehause (001A) montie- 

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

eindrehen, Montagebolzen entfernen, restliche Schrauben 
(028A) eindrehen, samtliche Schrauben (028A) anziehen. 

12 

9.5.2 Assembling rotor and deep-grove ball bearing 

Fill deep-grove ball bearings (007A and 008A) with lubricating 

grease as per table in Section 11. If provided, push on Cox ring 

(478A). Use drive sleeve (9) and spindle (10) to push bearing 

(008A) onto the shaft so that the cap of the bearing is on the 

shaft end side when a Cox ring (478A) is used, and on the rotor 

core side when a Cox ring is not used. 

Fill bearing cap (027A) with lubricating grease as per table in 

Section 11. Screw stud bolts into two of the lour 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 spindle (10) to 

press the drive-end bearing (007A) onto the shaft so that the 

cap of the bearing is on the shaft end side. 

Fill the bearing shield (450A) in the area of the hub borehole 

with lubricating grease as per table in Section 11. Insert spring 

washer (018A) into the hub borehole, mount bearing shield 

(450A) on the motor casing (OO1A) 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 against the washers (022A). Fit the 

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 (OO1A) and lighten 

screws (025A). Screw in two screws (028A) loosely, remove 

assembly bolts, screw in the remaining screws (028A) and 

lighten all screws (028A). 
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9 Treibhulse 
9 Drive sleeve 

10 Spindel 
10 Spindle 

PaBfeder (505A) in die Motorlauferwelle (005A) einlegen, Au- 
Ben kilter (502A) bis Anschlag an PaBfeder (505A) auldrucken 
und mit Sicherungsring (506A) sichern. LOf terhaube (500A) 
aufsetzen und mit Schrauben (503A) festschrauben. 

V-Ring (033A) aufschieben; die We Ile mu8 im Bereich des V- 
Ring-Sitzes lett( rei sein. 

033A 300A 

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

(027A) 

Anbringen und Benulzen der Montagehille beim Montieren des Motorlaufers 
Fitting 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 (503A). 

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

(2x) 
022A 

11 I:0,5-ml-- Einbauraum fur V-Ring (033A) 
Installation space for V ring (033A) 

Weilermontage wie Montage des Pumpengehauses (Pkt. 
9.4.2). 

9.6.1 Demontage Motorgehause mit Standerpaket bei zusam- 
mengebauter Vakuumpumpe 
Schrauben (503A) [Eisen, Lufterhaube (500A) abnehmen. Si- 
chcrungsring (506A) herausnehmen. AuBenl01 ter (502A) ab- 
ziehen und Paf3feder (505A) aus der Motorwelle herausneh- 
men. 
Schrauben (451A) lOsen, dabci auf Einlegemultern (458A) ach- 
ten (werden bei der Montage wieder benotigt) und Lagerschild 
(450A) abnehmen. Schrauben (025A) lOsen, dabei auf Einlege- 
multern (082C) achten (werden bei der Montage wieder benO- 
ligt) und Motorgehause mit Standerpaket (001A) von der Pum- 
pc trennen. 

9.6.2 Montage Motorgehause mit Standerpaket 
Motorgehause mit Standerpaket (OO1A) Ober Motorlauler 
(005A) schieben. Einlegemultern (082C) in die im Motorgehau- 
se (001A) daliir vorgesehenen Taschen einlegen und Motorge- 
hause (00(A) mit Schrauben (025A) an Pumpe anschrauben. 
UberprOlen, ob Federscheibe (018A) in den Lagerschild (450A) 
eingelegt ist. Dann Lagerschild (450A) auf Molorwelle auf- 
schieben. Einlegentuttern (458A) in die im Motorgehause 
(001A) dal Or vorgesehenen Taschen einlegen und Lagerschild 
(450A) mit Schrauben (451A) an Motorgehause (OO1A) an- 
schrauben. PaBfeder (505A) in die Motorwelle einlegen, AuBen- 
Miter (502A) bis Anschlag an PaBfeder (505A) aufdrOcken und 
mit Sicherungsring (506A) sichern. 
AuBenluf ter (502A) von Hand drehen; Pumpe muB sich nach 
der Montage leicht durchdrehen lasses. 
Lulterhaube (500A) aulsetzen und mit Schrauben (503A) an- 
schrauben. 

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 shaft. 

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 motor 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 Ansaugdrucken 

bzw. zu hohen Wassertemperaturen, kann ein knisterndes Ge- 

rausch auftreten, Kavitation genannt, das bei Dauerbetrieb 

Werkstoffschaden verursacht. 
Zum Umrusten bentitigt man aul3erhalb der Pumpe (1) den An- 

schluB der Verbindungsleitung (51) zwischen dem Deckel der 

Pumpe (1) und dem FlOssigkeits-Oberlauf (7). Es ist zu beach- 

ten, dafi das Ende der Verbindungsleitung (51) nicht in ein FlOs- 

sigkeitsbad eintaucht. 

12 

Appendix 
10 Retrofitting cavitation protection 

If the vacuum pump operates at intake 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 

required outside the pump (1) between the pump cover (1) and 

the liquid overflow (7). Make sure that the end of the connection 

pipe (51) is'not immersed in a liquid. 

AnschluB Kavitationsschutzleitung 
Connection of cavitation protection pipe 

Innerhalb der Pumpe werden lolgende Toile zur Umr0stung be- 

nOtigt: 
1 neue Ventilplattenvariante (050A), I Rohr (071A), 1 Scheibe 

(072A). 
Durchfuhrung: Pumpendeckel (061A) und Steuerscheibe 

(048B) nach PM. 9.2.1 demontieren. Schraube (053A) von 

Steuerscheibe (048B) lOsen, Fangplatte (051A) abnehmen und 

die bisherige, mit 4. Fingern versehene Ventilplatte (050A) ge- 

gen eine neue mit 3 1/2 Fingern austauschen (Skizze beach- 

ten!). 

072A 071A 06IA 

078(3 
080A 

05IA 050A 0480 

Umrijstung Kavitationsschutz 

14 

058A 

037A ' 

I ELMO-F-Vakuumpurripe 
7 Oberfauf 

12 Druckleilung 
14 Spill- und Entleerungsbohrung 
51 Kavitationsschutzleilung 

1 ELMO-F vacuum pump 
7 Overflow 

12 Pressure pipe 
14 Flushing and draining outlet 
51 Cavitation protection pipe 

inside the pump the following parts are required for retrofitting: 

1 new type of valve plate (050A), 1 pipe (071A), 1 washer (072A). 

Execution: Dismantle pump cover (061A) and port plate (0488) 

as described in 9.2.1. Remove screw (053A) from port plate 

(0488), take off intercepting plate (051A) and exchange the 

valve plate (050A) with its 4 fingers for a new one with 3 1/2 fin- 

gers (see sketch). 

071A 

053A 050A 

Retrofitting cavitation protection 
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1 

Anschlietlend Fangplatte (051A) wieder uflegen und mit 
Schl'aube (053A), deren Gewinde mit etwas Schrauben-Siche- 
rungsflussigkeit, z. B. LOCTITE-Typ 243, benetzt ist, mit An- 
zugsmoment MA = 2,5 N m anschrauben. 
Von der AuBenseite des Pumpendeckels (061A) Verschlu6- 
schraube (0788) 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) 

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

Remove screw plug (0788) and sealing ring (080A) from the 
outside of the pump cover (061A) and then press in washer 
(072A). Insert pipe (071A) into the port plate (048B) and con- 
tinue assembly of the pump as described under 9.2.2' 
"Assembling the pump cover and port plate". 

11 Bearing lubrication table (also see Section 7.2) 

Fettsorte 1 AeroShell Grease 16 Type of grease 1 

Vakuumpumpenlyp 
Vacuum pump lype 

007A 
Rillenkugellager 
Drive-end deep-groove 

Kurzzeichen 
Code number 

DIN 625 

AS 
ball bearing 

Fellmenge 
Quantity of grease 

9 

008A 
Rillenkugellager 
Non-drive-end deep-groove 
ball bearing 
Kurzzeichen. 
Code number 

DIN 625 
BS 

Fellmenge 
Quantity of grease 

9 

027A 
Lagerdeckel 
Bearing cap 

Fellmenge 
Ouanlily of 

9 

450A 
Lagerschild 
Bearing shield 

grease 
9 

478A 

Cox-Ring 
Cox-ring 

211 /5I 3I - . 0 -. 
28V5131 - .... I -. 

6211 -ZJC3 14 

6209-ZJC3 10 

21 

25 A6209 

20V5 I 21 - . 0 _. 

20V5121 - .... I -. 
6208-ZJC3 8.7 11 A6208 

2131/51 I I - . 0 -. 
2I3V51 I 1 - . I -. 

6209-ZJC3 10 .18 
20V5 I i O- . 0 -. 
213V5 I 10 - . 

6205-ZJC3 3 6 A6205 

12 Anzugsmomente fur Schrauben und Muttern 
Falls keine anderen spezifischen Angaben gemacht sind, gel- 
ten lOr Verbindungen der Belestigungsschrauben und -mut- 
tern folgende Anzugsmomente: 

12 Tightening torques for nuts and bolts 
Unless otherwise specified, the following torques apply for 
tightening nuts and bolts: 

GewindegrOfie 
Type of thread M4 M5 MG M8 M10 M12 M16 

Festigkeitsklasse 
Strength class 5.6 5.6 8.8 8.8 8.8 8.8 5.6 

Anziehdrehmoment 
Tightening torque 1.4 2.6 8 20 40 70 83 

Anzugsmomente MA in N m mit einer Toleranz von ± 10 0/0 

Tightening torques in N m with a tolerance of ± 10 

13 Ersatzteile 
13.1 Allgemeine Hinweise 
Bitte geben Sie,bei der Ersatzteilbestellung neben der Teile- 
Bezeichnung und der Teile-Nummer auch stets den kompletten 
Pumpentyp und die Fertigungsnummer an. Typ und FNr. sind 
aus den Schildangaben ersichtlich. Die Teile-Bezeichnung 
sonic mit der Bezeichnung in der untenstehenden Ersatzteilli- 
ste Obereinstimmen. 
Besteilbeispiel: 2BV5131-0KC20-7, 

FNr. E8K62 2621 022001, 
Lagerschild, AS, 026A. 

HandelsObliche Normteile, siehe Pkt. 13.4, kennen unter ge- 
nauer Beachtung gleicher Bauart, Abmessungen, Festigkeits- 
klasse usw., im Ireien Handel bezogen werden. 

13.2 Ersatzteile mit Bestellnummern siehe Seite 47 

13.3 Biidliche Darstellung einer zerlegten 
Vakuumpumpe 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 shouldcorrespond to the designation in the 
spare parts list below. 

Ordering example: 2BV5131-0KC20-7, 
Serial No. E8K62 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 

15 
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SECTION 5 

HIDROSTAL SEWAGE PUMPS 
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PUMPS 

AIRVAC RSM P/L 

ORDER No: 848422 

ENVIROTECH JOB No: 944987 

SALES AND TECHNICAL SERVICE 

SOMERSBY HEAD OFFICE 
CHARLES BUNN 

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

PARTS SERVICE AND SALES 

SOMERSBY HEAD OFFICE 
GRAHAM BASSETT 

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

HEAD OFFICE 

SOMERSBY HEAD OFFICE 
CHARLES BUNN 

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

HIDROSTAL PUMPS 

DO3K-S01 +DDM1K-M112 

AUSTRALIA 
A division 01 Baker Hughes Australia Pty. Limited 

A.C.N. 004 752 050 

SERIAL NO TAG NO 

H 2256 

H 2257 

4 
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SERVICE MANUAL FOR INSTALLATION AND 

OPERATION FOR K-LINE BEARING FRAME PUMPS. 

NON REGULABLE/MECHANICAL SEAL. 

Where adverse suction conditions exist and cause loss of prime, external priming devices should be 

used. Suction conditions such as liquid temperature, altitude above sea level and specific gravity 

must be compensated for by proper construction of the suction line. 

When pumping liquids with gas 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 ensure gate valves are completely open. 

GOOD 

Figure 1.1 

BAD 

Figure 1.2 

ALIGNMENT 

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 coupling will not compensate for 

misalignment. Inaccurate alignment will result in vibration and excessive wear on the bearings, 

shaft sleeve and mechanical seal faces. 

HID003/I/1 
26 July 1993 

Vacuum Sewer Operations and Maintenance Manual

Q-Pulse Id TMS611 Active 29/01/2014 Page 126 of 187



SERVICE MANUAL FOR INSTALLATION AND 

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

The check for angular alignment (Figure 1.3) should be made by inserting an inside calliper or taper 

gauge at four points, 90° apart, between the coupling faces which must be within 0.3mm. 

To check for parallel alignment place a straight edge across the coupling rims at the top, bottom and 

both sides. The unit will be in parallel alignment when the straight rests evenly on the coupling rim 

at all positions. 

Figure 1.3 

HID003/1/2 
26 July 1993 
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SERVICE MANUAL FOR INSTALLATION AND 

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

D 

F 

O 4 K HS 5 OE 
O 5 K-HO 1 0 D 

1 6 K -HD 2 R 

O 4K -MH 1 R 
O 6 F- M 0 
2 8 D- 0 0 1 OA 

TYPE CODE HYDRAULIC END 

Hydraulic size 

Discharge-flange dimension 
(in inches) 

Impeller style 

Impeller size 

Material execution of the pump 

Clearance adjustment (impeller 
to suction cover) 

Additional description of 
construction_ 

Dimension 

and 

Pump type 

Impeller and 

execution 

specification 

iImpeller Flange: L...i (empty) = Standard. D,E,F = 
Special cone-dimension on the shaft tip (see table, 

page 13) 

Bearing Frame 
Style: 1__J = Standard, A= DA-Bearing Frame 

or 0 = Standard (clearance adjustment by shimming), 

R = Regulable, C= one-piece volute casing-suction casing, regulable 

1,2,3,5 and 7 

00 (only 1 size available), LO, LL, LM, LH, LS, MO, MD, MH, HO, HD, 

HS, SO, SD and SS. 

K, Q, F, A, D 

02, 03, 04, 05, 06, 08, 10, 12, 16, 20 and 28. 

Volute - casings with integrally cast guide rail auto-coupling OC corresponds 

to 03,0D corresponds to 04. 

A, B. C, 0, E, F, H, I, L and M 

NOTE: On some sheets of the data book. where the discharge flange dimension of the hydraulic code is 

less than 10 inches, the zero has been left out. 

Example: E05K E5K 

111D003/1/3 
2 August 1993 
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SERVICE MANUAL FOR INSTALLATION AND 

OPERATION FOR IcLINE BEARING FRAME PUMPS. 
NON REGULABLE/MECHANICAL SEAL. 

TYPE CODE 
BEARING HUME STANDARD CONSTRUCTION. 

F2M10 
H 2510 
E 2 M 5 0 
E,10550 
1 4 M 1 
D 0 M 1 
L 1 S 1 

A S 

L 
M 

Hydraulic size 
Bearing frame size 
Sealing type 
Material execution 
Construction characteristics 

Seal specification 
Execution information 

Basis 

execution-specification 

0 
0 
0 

X 
C 
A S 

S 

(empty) = standard 
Special construction/execution 

O = Without pumpside mech. seal/without packing 

C pumpside 
V mechanical seal 

M specification Mechanical 

X Seal 

B = Bronze (only for bearing Details 

frame for M-hydraulic) see seal 

A = Asbestos packing section 

L = Asbestos-free packing 
(i.e. for foodstuff) Stuffing box 

0 = Standard (free shafted motorside) 

Normal, for hydraulic material 1,2 and 3 

2 = Same as 1 and hardened shaft sleeve 

5 = Wetted parts stainless steel, for hydr. mat. 5 

Bearing frame with stuffing box 

A = DA-Bearing frame with stuffing box 

M = Bearing frame with mechanical seal motor side and pump side 

0, 1, 2, 3, 4 and 7 

See hydraulic section 

NOTE: As a rule the cone dimension for the impeller flange is fixed by the Hydraulic size. As an exception D25 

and D2M bearing frames (heavy construction) request a "D"-hydraulic suitable for an "E" shaft end cone 

dimension, for example DO3K-S010E. .(Also see type Code hydraulic.) 
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GENERAL 

The .original HIDROSTAL designs were of the D-Line 'construction: Most sizes utilised a parabolic suction 

piece as shown in Figure 1. The D-Line series is being replaced by the K-Line models, which utilise a 

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

adjust uniformly for wear. 

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

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

All models have been converted to the K-Line design. Refer to factory for possibility to 'retrofit D-Line 

pumps with K-Line impellers and suction pieces. 

COMMON CONSTRUCTION THROUGHOUT 
THE K-LINE MODELS 

A. IMPELLERS 

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

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

HS/S, which mount impeller directly onto shaft taper). The impeller is secured against the impelle.r 

flange by an allen-head impeller bolt. The impeller flange is secured to the shaft by a nut, utilising 

a woodruff key to transmit torque (except some D3K and D4K pumps). This construction protects 

the flange nut from the pumped material and provides for quick assembly and disassembly. Section 

drawings illustrate these features. 

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

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

sizes. 

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

Volute casing is separate from suction part in all pumps (except D3K and D4K, where suction 

casing is cast integrally with volute casing, and F4K and H5K, where both constructions - separate 

or integral - exist). 

Hand hole cleanouts exist on all but D3K and D4K. All sizes have the back pullout feature. All 

sizes have rings of drilled and tapped holes for various mounting options. 

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

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

Available in cast iron (material 1) or stainless steel (material 5) for all models, except D3K which 

is not available in material 5. 

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 must be adjusted by shims. 

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

Suction casing 

There are three types of suction casing construction: 

- Figure 3 

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

adjustment by shims. 

- Figure 4 

Regulabfe model. Clearance is adjusted by moving the liner within the suction casing by 

means of three external regulating screws. 

- Figure 5 (obsolete model) 

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

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

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

HID003/1/6 
26 July 1993 

Vacuum Sewer Operations and Maintenance Manual

Q-Pulse Id TMS611 Active 29/01/2014 Page 131 of 187



1 

1 

1 

SERVICE MANUAL FOR INSTALLATION AND 

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

D-TYPE 

Figure 1 

Obsolete Model 
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Figure 2 

Suction cover non regulable 

Figure 4 

K-TYPE 

Figure 3 

One piece volute/suction casing with non 
regulable liner 

K-TYPE 

Figure 5 

Suction casing with regulable liner One piece volute/suction regulable liner (obsolete model, 

use Figure 4 instead) 

For further details see sectional drawings of this section. 
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GENERAL INSTRUCTIONS FOR 
FRAME MOUNTED SOLIDS HANDLING PUMPS 

INTRODUCTION 

GENERAL INFORMATION 

The HIDROSTAL distribution network provides service wherever our pumps are sold. Should you 

require sales or service information please contact your local HIDROSTAL representative. 

NAMEPLATE DATA 

9 Iftrli ird 8213 NEUNKIRCH-CH ° 
-vo 

ORO(' NR. 

Q f s 

0 H1 1m 

Each pump has affixed to it a nameplate with the pertinent data as to rating and materials of 

construction. When enquiring about parts or service the above data should be supplied. 

INSTALLATION 

PRELIMINARY 

Prior to signing shipping documents, inspect the shipment for shortages or damages and promptly 

report any to the carrier. When a horizontal pump, is unloaded, ensure it is lifted at four equal 

points on the baseplate. When a vertical pump is unloaded use lifting eyes; couplings, extended 

shafts and other accessories are normally shipped in separate containers to avoid damage during 

shipment. 

STORAGE INSTRUCTIONS 

If the unit is not to be installed shortly after arrival, store it in a clean and dry place having 

moderately small changes in the ambient temperature. Rotate the shaft several times every two 

weeks by hand. This will ensure a positive coating on lubricated surfaces so retard rust and 

oxidation. 

HID003/3/1 
.26 July 1993 

Vacuum Sewer Operations and Maintenance Manual

Q-Pulse Id TMS611 Active 29/01/2014 Page 135 of 187



SERVICE MANUAL FOR INSTALLATION AND 

OPERATION FOR K -LINE BEARING FRAME PUMPS. 

NON REGULABLE/MECHANICAL SEAL. 

LOCATION OF PUMP' 

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

the suction line. 

PIPING 

The suction and discharge piping should be independently supported near the pump, expansion 

joints must be used where necessary to take care of temperature and pressure expansion, so that 

there will be no external loading of the casing. 

SUCTION PIPING 

To obtain maximum available suction head, the suction line should be as direct and as short as 

possible, avoiding elbows. If elbows must be used, a long radius type is preferred. It is important 

in a suction line to avoid any sagging in which air may collect and thereby cause loss of prime. 

For this same reason it is imperative to have the suction line airtight when suction lift conditions 

exist. Unless a suction line runs entirely downward toward the pump all reducers must be eccentric 

(Figure 1.1) if installed in a horizontal position. A straight concentric taper reducer (Figure 1.1) 

should never be used in a horizontal position with the suction line rising toward a pump, as air 

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

GROUTING 

A space of approximately 25mm (1") should be left between the baseplate and top of the foundation 

to be filled with grout. After the grout has dried, the foundation bolts should be firmly re-tightened 

and alignment rechecked. 

SEAL CHAMBER CONNECTIONS 

Water or grease connections to the sealing chamber must be provided according to applications, for 

details, see relevant section. 
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OPERATION 

ELECTRIC MOTOR DRIVE 

A starter with overload protection should be installed to prevent the motor from being damaged by 

overload. The overload reset should be set so that they trip if the current exceeds the nominal 

current of the motor. (See motor nameplate). 

BEFORE STARTING 

The pump is ready to start when: 

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

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. Sea.' water is supplied 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 turned by hand. 

6. Driver has been checked for correct rotation. 

7. Pump is primed. Never run a pump dry. The liquid in the pump serves as a lubricant for 

close running surfaces within the pump and these may be damaged if operated dry for 

extended periods. If installed with suction lift, the pump may be primed by using an 

ejector or vacuum pump. Vertically installed solids handling pumps will prime 

automatically by having the impeller tongue submerged in liquid provided air evacuation 

through pump casing at ambient atmospheric pressure is allowed. 

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

9. As momentum of inertia of the impeller is small, full load and full speed are reached 

within one second. Therefore, if reduced voltage starters are used (star delta) the time 

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

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

1. Stuffing box or mechanical seal (refer to section entitled "Operating instructions for solids 

handling pumps with stuffing box" or "Operating instruction for solids handling pumps 

with mechanical seal"). 

Bearing temperature should not exceed 90°C. 

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

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

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

SHUTDOWN 

To shut the pump down: 

1. Disconnect power to the driver. 

Z. Close all valves. 

3. Close seal water supply, if installed. 

4. If the pump is to be out of service for a period longer than two weeks, the shaft must be 

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 handlini pumps with stuffing 

box" or "Operating instructions for solids handling pumps with mechanical seal". 
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OPERATING TROUBLES 

The following table is provided as a guide to common operating troubles and their causes. Should 

the trouble continue, consult your BIDROSTAL representative. 

. 

, 

PROBABLE CAUSES 
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1. Pump not primed x , 

2. Speed too low . x x 

3. Speed too high ' x x 

4. Air leak on suction x x x x x 

5. Air leak in mechanical seal or stuffing box x x 

6. Air or gas in liquid x x x x x x 

7. Discharge head too high (above rating) x x x 

S. Suction lit too high x x x 

9. Not enough suction pressure for hot liquid x x x 

10.' Inlet pipe not submerged enough x x x x x x 

11. Viscosity of liquid greater than rating x x x 

12. Liquid heavier than rating x 

13. Excessive suction head x x x x x 

14. Impeller clogged x x x 

15. Wrong direction of rotation x x x 

16. Excessive running clearance x 
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. 

. 

PROBABLE CAUSES 
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17. Damaged impeller ' x x x 

18. Rotor binding 
x 

19. Defects in motor 
x 

20. Voltage lower than rating 
x 

21. Incorrect lubrication 
. 

x 

22. Foundation not rigid . 
x 

23. Misalignment of pump and driver x x 

24. Bearings worn 
x x 

25. Impeller out of balance 
x 

26. Shaft bent 
x 

27. Impeller too small 

28. Suction line clogged x . x x 

29. Suction flange not sealed, hard gasket x x x x x 

- 
30. Impeller rubbing against suction belt x x 

31. Thick sludge and small impeller clearance 
x 

32. Gas accumulation behind impeller on vertical inst. x x 

33. Pump does not prime - Vertical x 
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Gi 

154 

NO 
USE 

2 - 

. 

. 

FLUSHING CONNECTIONS - for flushing the rear of the impeller. Use with media which 

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

vertical installations. 

G 
G1 
G2 

GREASING CONNECTIONS - Standard grease nipples are supplied. 

134 
& 

154 

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

CAUTION 

Prior to &easing, establish the quantity of grease discharged froin 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 GREASE 

The grease must be water repellent, of calcium, lithium or combined qualities, bearings are greased 

at the factory with the following type of grease. It is recommended to use this grease or an 

equivalent. 

BP-ENERGREASE - 9142 

LUBRICATION PROCEDURE 

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

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

lubricated for bearing life. 

3. Bearing frames type D2 and E2 will be lubricated through grease connection G1 and G2. 

Lubrication 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 minutes, replace plug (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 standing idle (not operating). After grease admission to G and after 5 

minutes operation, supply grease to nipples GI and G2. After lubricating, remove plug 

(154 and 134) to allow old grease to evacuate. After 20 minutes operation, replace plug 

(154 and 134). 
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LUBRICATION OF LABYRINTH SEAL 

All bearing frames with stuffing box are supplied with a grease lubricated labyrinth seal to prevent 

water entrance to ball bearing. Pump size D will be lubricated from factory whereas larger. sizes 

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

1. Bearing Grease 

Run the pump for 10 minutes to heat up the old grease. Inject grease quantity (according 

to chart) into each fitting as discussed above. Remove plugs 154 and 134 to allow old 

grease to evacuate. After 20 minutes operation, replace plugs 154 and 134. 

2. Labyrinth Greasing 

Bearing frames size F,H,I and L have a grease cup ("L" on service connection chart) for 

greasing the pumpside bearing labyrinth. Occasionally give the grease cup a turn to ensure 

the labyrinth is well sealed with grease (the grease is an additional barrier against entry of 

splashed water into the pumpside bearing). 
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TABLE B 

LUBRICATION INTERVAL FOR BEARING FRAMES 

PUMP TYPE BEARING 
FRAME 

RPM LUBRICATION INTERVAL 
IN OPERATING HOURS 

AMOUNT OF GREASE 
IN GRAMS 

G OR Gl* G2 

D3K, D4K DOM 1500 4000 GREASED 14 

1800 3400 FOR LIFE 14 

E4K, E5K, E2M 1500 2800 25 15 

E8K, F4F 1800 2300 25 15 

F4K, F6K, F2M 1800 650 40 10 

FlOK, H5F 

H2M 1200 3800 40 42 

1500 2700 40 42 

H5K, H8K 
H12K, 16F H4M 1500 530 95 10 

1800 380 . 95 ' 10 

16K, 110K, I1M 1000 5000 43 43 

116K, L12F 
I4M 1200 770 95 15 

LIM 650 1560 

L12K, L2OK 
L4M 800 1200 73 73 

900 1070 73 73 

G1 is only used when pump is mounted horizontally. 
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MAINTENANCE OF HYDRAULIC PARTS 

IMPELLER CLEARANCE ADJUSTMENT FOR WEAR 

After some time of operation, the impeller and suction cover (or liner) may have worn, increasing 

the impeller gap. The impeller gap should be checked and re-adjusted whenever a significant 

decrease in pump performance is noticed, or at least once every year (until a history is developed at 

each different application to indicate how often adjustment will be required). Adjustment is most 

critical on high-pressure pumps (D3, E4, F4, H5, 16, L8), and least critical on low-pressure pumps. 

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

total flow can thus recirculate causing a drop in performance. Conversely, less clearance than the 

minimum listed can overload the motor and/or cause vibration due to too great a friction in between 

the impeller and the suction cover. 

When pumping thick sludges or viscous material, larger clearances may be necessary to avoid 

friction, larger clearances may actually increase flow capability. Therefore, for thick sludges and 

high consistency materials, double the clearances in Figure 14 should be used. 

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

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

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

nameplate. 

Other pumps have a one-piece suction cover (402) (or in pumps D3K and D4K, a fixed liner (421)); 

these pumps are adjusted by changing the thickness of the shims (411) between the motor and the 

volute casing (400). 

Examine your pump for presence or absence of the regulator nuts, and proceed to the corresponding 

section of these adjustment instructions. 

Loosen fasteners (419), and place shims of calculated thickness between motor and volute casing. 

(Shims may be washers of uniform thickness, or U-shaped shimstock - these must be placed under 

each fastener (419). Thin shims may be a single piece of steel wire - diameter equal to calculated 

thickness - wrapped all the way around motor, under the studs (419); ends can be bent outward 

around last studs (419), to avoid overlapping. 

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

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

clearance is significantly different than "C" shown in column 2 of Figure 14, it is possible that the 

wear is excessive or not uniform: Disassembly and inspection is recommended. 

If thiS adjustment procedure does not restore original pump performance, disassemble hydraulic end 

per following section to examine for uneven or excessive wear on impeller or suction cover/liner, 

and replace worn parts as necessary. 
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PUMP TYPE CLEARANCE 
C(MM) 

TRAVEL OF THE 
REGULATOR NUT 

B (mm) 

APPROX. NO OF 
TURNS FOR REGULATOR 

NUT 

D3K/D4K 0.35 

E 5 K 

0. 6 

1.12 2/3 

E8K-LS/LL 

E8K-HD/SS 1.55 1 

F 6 K 
1/2 

F 6 K 

0.5 

1.40 1 

F 10 K 1.93 1-1/3 

H 5 K 0.85 1/2 

H S K 

0.6 

1.67 1-1/6 

H 12 K 2.32 1-1/2 

I 6 K 1.02 2/3 

I 10 K 2.09 1-1/3 

I 16 K 0.75 2.90 2 

L 8 K 1.28 5/6 

L 12 K 2.51 1-2/3 

L 20 K 
0.9 

3.48 2-1/3 

Figure 14 

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

1/2, and 3/4 turns. 
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DISASSEMBLY OF HYDRAULIC PARTS 

DISASSEMBLY FOR INSPECTION 

For the following steps the casing-suction cover assembly should be placed with the suction flange 

flat on the floor or workbench, and the motor-impeller assembly removed or lowered into place 

from above by a suitable hoist. 

The rotating assembly including impeller and motor can be lifted from the pump casing after 

removing nuts (419) around the motor flange. Areas to be examined for wear will be the impeller 

surface (especially the edges) and the conical machined surface in the liner or suction cover. 

Uniform wear on any of these surfaces can, up to a point, be compensated for by re-shimming or 

adjusting according to 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: 8rrun 10mm 14mm 19mm 27mm 27mm 

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

by a few taps with a rubber mallet. 

NOTE: For pumps D3K, D4K-HS/S and E4T, the impeller is fitted directly onto the shaft taper (no 

impeller flange is used). 
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IMPELLER CLEARANCE ADJUSTMENT FOR NON-"REGULABLE" PUMPS 

Adjustment is accomplished by moving the motor inward toward the volute casing. For the 

following steps it has proven easiest that the casing-suction cover assembly. be placed with the 

suction flange 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 td the average gap measured, 

this will be the approximate shim thickness required to obtain correct clearance "C" shown in 

column 2 of Figure 14. 

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

REMOVAL OF LINER OR SUCTION COVER 

(a) FOR D3K, D4K & E4T 

These pumps have a non-adjustable liner (421) held in a fixed position inside a one-piece 

volute casing. After removal of the three allen-head setscrews (418), this liner can be 

pressed out of the casing. See Figure 15. 

Only for 06K-LT 

415 

424 

401 

400 

418, 

Figure 15 D3K, D4K, E4T 
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(b) FOR ALL OTHER PUMPS WITHOUT "REGULABLE" FEATURE 

These pumps have a one-piece suction cover (402) which is bolted to the volute casing 

(400) by studs and nuts (417). Adjustment of clearance is by shims (411) between the 

volute casing and the motor. Note that on certain models there may be a spacer ring (414) 

between mating surfaces of the suction cover and the volute casing. When there is 

excessive wear on the conical surface, the suction cover (402) should be replaced. See 

Figure 16. 

414 

DETAIL 

Only : E5K-H/S. 
E5K-LULS. 
E5K M. 

116K- SS. 
L12K- HS. 

419 

424 

410 

405 

409 

420 

417 

411 

400 

401 

423 

406 

414 

402 

415 

Figure 16: ELK, E8K, F6K, F1OK, H8K, H12K, I10K, 116K, L12K, L2OK: Non-Regulable. 
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REMOVAL OF IMPELLER FLANGE 
(For pumps where impeller flange is used) 

Bend tabs on the locicing washer (167). When loosening the impeller flange nut (166), it may be 

necessary to hold the impeller flange from turning, by bolting up the special tool shown on Figure 

20 to the tapped holes in the impeller flange. Use bolt thread size as indicated in last column of 

table in Figure 20. After nut is removed, tap impeller flange (165) with a mallet, and the impeller 

flange should drop off the shaft taper. If not, use a pulley-extractor tool as shown in 

Figure 21, bolted to the impeller flange with bolts of the size shown in the last column of Figure 

20. 

1' 

c-41 

MATERIAL: SHEET STEEL 

5 I. ir -r- 
i 

L 

0 
as d 

PUMP 
SIZE 

R r o D A B C L IMPELLER FLANGE 
NUT 

HOLE 
SIZE 

SIZE WRENCH 
SIZE 1 

D 30 25 10 65 15 70 500 M20 32 M8 

E 40 33 14 80 20 80 500 M28 ; 41 Iv112 

F 55 48 14 110 20 100 900 M35 ' 46 M12 

H 80 65 18 150 30 130 900 M352 462 M16 

(1) 
(2) 

MM across flats. 
Except for "H" pump size with "H" motor size. In this case a special nut 70mm across 

flats is used. 
Figure 20 

CliGi 

Figure 21 

167 

166 
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REMOVAL OF LOWER MECHANICAL SEAL 

(a) EXPOSED-SPRING TYPE SEAL - "C" and "V" 

(Figure 22) 

Remove snap ring (546). Make sure the Woodruff key 

groove has no sharp edges so that the rubber parts of the 

seal cannot be damaged as they are removed. Oil the shaft 

for ease of disassembly. Now the seal rotating parts can be 

pulled off the shaft by hand. 

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

(Figure 23) 

Remove retaining ring "A" from the rubber boot of the seal 

by gently 

prying with two dull-edged screwdrivers on opposite sides, 

between the rubber boot and the-retaining ring (See Figure 

24). 

CAUTION: 

USE ONLY DULL-EDGED SCREWDRIVERS SINCE SHARP 

EDGES COULD CUT THE RUBBER BOOT. DO NOT TWIST 

SCREWDRIVER, AS THIS CAN PUNCTURE RUBBER BOOT. 

RATHER, LAY SOME CONVENIENT OBJECT ONTO 

BACKPLATE, TO ACT AS A FULCRUM FOR EACH 

SCREWDRIVER, AND PRY RING DIRECTLY UP AWAY 

FROM RUBBER BOOT. (See Figure 24) 

Figure 22 

Figure 23 
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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 removed. Gently insert a small dull screwdriver between the shaft and the rubber boot. 

By lifting and turning the screwdriver around the shaft, the lip of the rubber boot can be lifted out 

of the shaft groove. Lubrication of the shaft and the boot helps this disassembly. Once the boot is 

free of the groove, the entire rotating part of the seal with boot can be pulled off the shaft. If 

necessary, use two screwdrivers deep into the seal area to pry the seal face loose. See Figure 25. 

Figure 25 

c) STAINLESS-STEEL-SHROUD TYPE SEAL - "X" 

(Figure 26) 

Remove all three small setscrews from outer body of rotating part. Remove snapring 

(546). Oil the shaft for ease of disassembly. Now the seal rotation part can be pulled off 

the shaft by hand. 

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

seal. 

Zair 
finfitniputt ittputiplea 
Agia. 

Setscrew 

Figure 26 
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d) FOR REMOVAL OF STATIONARY SEAT (All Types) 

Refer to Figure 27. Remove static part of the mechanical seal as follows: 

Unfasten nuts (534) and carefully remove seal chamber (507) from motor housing. Make 

sure that the static part of the seal (515) does not hit the shaft so that it is not damaged as 

the seal chamber is pulled off. 

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

side. 

Figure 27 

UPPER MECHANICAL SEAL (516) 

It is IMPORTANT to note that removal of this seal should not be attempted in' the field. If leakage 

of this seal has been detected from the stator housing test as described in Section 2.2.2, the entire 

motor should be sent to the nearest authorised HIDROSTAL service centre for a complete 

inspection. It is likely that in this case special attention must be given to the windings and bearings. 

REASSEMBLY OF SEAL CHAMBER AND HYDRAULIC PARTS 

Cleanliness is of utmost importance for this assembly work. All parts must be washed in solvent 

prior to assembly. Pay particular attention that all machined mating surfaces are clean and are free 

from burrs. All grooves and landings for "0"-rings and other static seals must be cleaned of all 

sealants and inspected for nicks or scratches. All threads must be clean especially those in holes for 

studs. All "O" -rings MUST be replaced with new ones and they should be lubricated With light oil 

prior to assembly. 
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CAUTION: 

FOR "0"-RINGS IN THE MOTOR (THAT IS, "0"-RINGS WITH 500 SERIES 

NUMBERS), NEVER USE "0"-RINGS GLUED FROM "O" -RING STOCK. OUR 

EXPERIENCE IS THAT THIS GLUE JOINT WILL INEVITABLY LEAK. GLUED 

"O" -RINGS MAY BE USED IN THE HYDRAULIC END (THAT IS "O" -RINGS WITH 

400 SERIES NUMBERS) IF A,SLIGHT LEAKAGE FROM THE PUMP IS NOT A 

PROBLEM. 

REPLACEMENT OF LOWER MECHANICAL SEAL 

IMPORTANT NOTES 

1 Sealing in every bearing frame is by double mechanical seals. 

2 Up to size 3.0 the motor side seal is always of type c, sizes 95 and 100 always of type x. 

3 The B-type seal is only for M1M and M2M bearing frames (motor and pumpside). 

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

(a) REPLACEMENT OF STATIONARY SEAT (All Types) 

Place a new "0"-ring on the stator housing (527). Carefully assemble seal chamber (507) 

to the stator housing and fasten with fastening set .(534). 

Lubricate with oil the rubber circumference of the static mechanical seal part and 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 operation. Examine gap between shaft and inner diameter 

of seal face, when face is correctly installed, gap will be uniform all the way around. 
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CAUTION: 

THE SEAL FACE IS VERY BRITTLE, AND CAN EASILY SNAP UNLESS 

PRESSURE IS UNIFORM DURING INSTALLATION. WE SUGGEST PUSHING IN 

WITH SPECIAL TOOL (Figure 28). 

MAKE SURE THE WOODRUFF KEY. GROOVE ON THE SHAFT TAPER HAS NO 

SHARP EDGES, SO THAT THE RUBBER PART OR THE MECHANICAL SEAL 

CANNOT BE DAMAGED. FILE GROOVE EDGES IF NECESSARY. 

PLAT'111J....c PVC (CR SSC= Mr 

PUMP 
SIZE 

o R o S o T oU o V o W oX BOLT 
SIZE 

D 40 + 1 +1 45 + 1 12 50 65 5 M10 

_ 29 _ 

-0 

E 50 + 1 +1 55 + 1 14 60 75 5 M12 

- 39 -1 
-0 

F 65 + 1 +1 70 + 1 18 80 95 5 M16 

- 51 - 

. - 
-0 

H 92 + 1 +1 100 + 1 28 110 170 5 M27 

- 77 
-0 

SPECIAL TOOL TO MOUNT "W" TYPE SEAL 
Figure 23 
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(b) REPLACEMENT OF EXPOSED-SPRING TYPE SEAL - "C" AND "V" 

Remove spring and spring retaining ring from mechanical seal. Seal surfaces must be 

absolutely clean. (Make sure there is not even a speck of dust on the surfaces). Place a 

few drops of light oil on the rotating (carbon) face of the mechanical seal, then lubricate 

inner bore of rubber part of the seal with oil and put a small amount of oil onto shaft. 

Install rotating face (with its rubber part) over shaft, and press gently down length of 

exposed shaft until carbon face touches stationary face. It may help to use a small wood 

"pusher", or better, a plastic pipe mandrel only slightly larger than shaft diameter, to push 

directly on the rubber part of the seal to slide it along the shaft. (Suitable dimensions for 

such a mandrel are shown in Figure 28). Be sure rubber part sits uniformly on shaft, and 

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

retaining ring. 

Install snap ring (546) and turn shaft by hand to check for free running. 
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(c) REPLACEMENT OF RUBBER-BELLOWS TYPE SEAL - "M" 

Lubricate with oil the rotating part of the mechanical seal, put the retaining ring "A" on the 

rubber boot with rounded edge towards the rubber boot. (See Figure 29). Push the whole 

assembly by hand 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. 

A 

Figure 29 

PUMP SIZE 
D - E 
F - H 

Figure 30 

CLEARANCE (mm) 
0.3 - 0.5 
0.4 - 0.6 

CAUTION: 

SET FOUR TIMES ABOVE CLEARANCE WHEN PUMPING LIME WATER OR 

MATERIALS THAT TEND TO DEPOSIT IN A LIKE MANNER. IT MAY BE 

NECESSARY TO MACHINE OFF BACK SURFACE OF IMPELLER FLANGE TO 

OBTAIN THIS LARGER CLEARANCE. 
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ASSEMBLY OF IMPELLER 

Place the impeller (401) onto impeller flange (165) of motor so that the pin (410) on back of 

impeller will fit into the corresponding hole on the flange. 
(Note: Replacement impellers are always supplied with pin (410) already installed). 

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

checked as fdlows: 

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

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

impeller. 

2. Now measure impeller bolt length, from tip to underside of head, and subtract 1 1/4 times 

the bolt diameter. If remaining distance is shorter than (1) above, a longer impeller bolt is 

needed, to ensure adequate engagement of threads. 

3. Now screw impeller bolt into shaft end as far as it will go without excessive force, and 

measure distance from shaft end to underside of bolt head. If this distance is longer than 

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

the impeller flange before the bolt "bottoms out" in the shaft threads). If the impeller bolt 

must be shortened a significant amount, check if the threads on the bolt also must be re-cut 

to permit the required assembled length. 

NOTE: Impellers for pumps D3K, D4K-HS/S and E4T mount directly to the motor shaft (no 

impeller flange is used). Coat shaft taper with alight oil ONLY (do NOT use grease or 

anti-seize compound here), then install impeller directly into shaft. 

TIGHTNESS TEST FOR LOWER MECHANICAL SEAL (All Types) 

Remove oil plug "Oil" (536). This test assumes that oil has . been previously drained from the 

motor. Connect dry compressed air source such as bicycle tyre pump to the opening. Use a 

pressure reducing valve and relief valve set to 7 psi (1/2 bar). 

CAUTION: 

MAKE SURE THAT THE PRESSURE NEVER EXCEEDS 1 BAR. THIS COULD 

DISPLACE THE SEAL. DO NOT IMMERSE END OF CABLE. 

IMMERSE THE MOTOR INTO A TEST TANK FULL OF WATER AND WATCH FOR 

CONTINUOUSLY ESCAPING BUBBLES. THIS WOULD INDICATE LEAKAGE PAST 

THE SEAL OR ASSOCIATED "0"-RING. CORRECT FAILURE IF LEAKAGE HAS 

BEEN FOUND. AFTER FINISHING TIGHTNESS TEST REMOVE PRESSURE 

CONNECTION HOSE AND FILL WITH OIL ACCORDING TO SECTION 2.2.3.1 OR 

2.2.3.2. 
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ASSEMBLY OF IMPELLER FLANGE (Where Used) 

Put in Woodruff key (112), coat the shaft taper with an anti-rust paste, put on the impeller flange 

(165), the locking washer (167) and the nut (166). 

The impeller flange nut must be tightened to 12 mkp (90 ft-lbs) by using torque wrench. Bend over 

locking washer tab. Measure the clearance between the impeller flange (165) and the housing (507) 

with a feeler gauge. This clearance must be within the values given in the table below. If ever the 

clearance has to be adjusted, this can be done by inserting or revising shims between oil chamber 

casing (504) and seal chamber (507) close to fastening sets (534). See arrow, Figure 31. 

Figure 31 

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

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

Pumpsize: D E H 

Torque(ft-lb): 
(n-rn): 

32 
44 

56 
77 

140 
190 

510 
700 

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

Pumpsize: D E F H 

Torque (ft-lb): 
(n-m): 

32 
44 

56 
77 

56 
77 

280 
380 

NOTE: If torque wrench not available, correct tightness can be approximated by hitting long end of 

standard L-shaped alien wrench with several sharp hammer blows. 
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REPLACEMENT OF LINER OR SUCTION COVER 

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

Carefully position liner (421) into one-piece casing (400); tap into place with lead hammer, 

or use hydraulic press (No "0"-rings are used between liner and casing). Fasten liner in 

place with three setscrews (418); use thread-sealant on these setscrews to avoid possible 

leakage. 

(b) FOR ALL OTHER PUMPS WITHOUT "REGULABLE" FEATURE: 

(See Figure 16) 

Place spacer ring (414) over spigot of suction cover (402), then grease and install "0"-ring 

(406) into groove on suction cover. 

Install suction cover into casing opening, on the side of the casing where the cast-in arrow 

points counter-clockwise. 
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CAUTION: 

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

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

FINAL ASSEMBLY 

NOTE: (Whenever a new impeller is fitted, without also replacing the liner or suction cover at 
the same time, the following clearance check must be done: Install impeller-motor 
assembly into volute casing assembly. If the tip of the impeller touches the suction ring 
(408) or the lip in the liner (or suction cover) - or if there is less than 1mm clearance 
between the tip and the lip when the spiral edge of the impeller is firmly seated against 
the conical taper inside the liner (or suction cover), then the impeller tip must be ground 
off - parallel to the suction flange - until 1 to 2mm clearance is obtained. See Figure 
32). 

clearonce: I. to 7. ost 

Figure 32 

If (411) is a spacer ring in lieu of shims place this ring over the spigot of the motor. 

Grease ''0"-ring (209) and place into groove on spigot of motor. 

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

Proceed to Section 3.1 of these instructions for correct setting of regulator nuts - or for placement 
of shims (411) - for final adjustment of impeller clearance. 
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ss2 

PART DESCRIPTION MATERIAL OF CONSTRUCTION 

1, 2 + 3 5 

110 SHAFT RUSTLESS STEEL STAINLESS STEEL A4 

112 .KEY STEEL STAINLESS STEEL A4 

165 IMPELLER KEY NODULAR IRON STAINLESS STEEL A4 

166 " 
NUT RUSTLESS STEEL STAINLESS STEEL A4 

167 WASHER RUSTLESS STEEL STAINLESS STEEL A4 

209 0-RING NITRILE 

507 BACK COVER GREY CAST IRON STAINLESS STEEL A4 

515 MECH. SEAL C, V, M, X, B ** 

516 ' 
MECH. SEAL C, X ** 

545 SNAP RING SPRING STEEL 

546 * SNAP RING SPRING STEEL 

552 . 

PLUG STEEL - 

Only for Mech. Seal: C, V X 

See type code description of this section 

(REFER NEXT PAGE) 
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0 

54 6 I( 

C- Seat 

V -Seat 

8 

M -Seal 

1.4.1111111111 

nire._drirAnrjr101,..=1.L 

X -Seal 

* snapring S46 is not used 

. with 2 inch size seal 

SIZE DIMENSIONS 

A B C D E F Gmin H I J K L 

1 1/8" 28,58 38,1 9,5 44,45 33,3 50 75 27 11,7 1,6 26,6 0,5 

1 1/2" .38,1 39,69 9,5 54 42,8 60 80 28,59 11,1 1,85 36,1 5 

2" 50,8 50,8 11,1 69,85 55,5 74,5 104 38,1 12,7 2,15 47,8 5 

3" 76,2 68,26 14,3 98,43 81 103 130 52,45 15,8 2,65 .73,2 5 

95 95 , 79,4 15,9 123,85 106 128 160 62 17,4 3,15 91,5 - 

100 100 79,4 15,9 123,85 106 128 160 62 17,4 3,15 97 - 

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

Computer code for mechanical seal 

Type (material and construction) 

Size (shaft diameter) 

SDM -CO.6 
8DM-B4.0 
8dm-V1. 1 

8dm-M2.0 
8dm-X100 

Size 0,6 0.8 1.1 1.3 1.5 2.0 3.0 4.0 95 100 

Code 

Size 5/8" 7/8" 1 1/8" 1 3/8" 1 1/2" 2" 3" 4" 95mm 100mm 

Stationary Part Rotating Part Seal Outside (casing) 

C Ceramic Carbon Spring 

M Silicon-carbide Tungsten-carbide Buna-N Casing 
completely enclosing 

spring 

X Silicon-carbide Tungsten-carbide Stainless steel casing, completely 
enclosing springs 

AVAILABILITY 

SIZE-CODE 0,6 0,8 1,1 1,3 1,5 2,0 3,0 4,0 95 100 

T 
Y 
P 
E - 

C x x x x x x x 

M x x x x 

x x x 

NOTES: 

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

- Up to size 3.0 the motor side seal is always of type c, sizes 95 and 100 always of type x. 

- The B-type seal is only for M1M and M2M bearing frames (motor and pumpside). 

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

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

Refer: HID003/5/28 for seal and bearing data 
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GENERAL 

For cooling our immersible motors as well as for lubrication of our mechanical seals we use the 

same low viscosity oil. The features are as follows: 

TYPICAL ANALYSIS: 

Specific gravity at 20°C 0,812 g/m1 

Viscosity at 20°C 6,75 rnm2/s (cst) 

Viscosity at 40°C 3,52 mm2/s (cst) 

Solidification point -38,0 °C 

Flash point 132,0 °C 

Burning point 142,0 °C 

Evaporation energy 251,0 kJ/kg 

Solubility in water none 

It is important, that the viscosity does not exceed 3,52 mm2/s at 40°C (ISO VG 3). 

For installations which are exposed to temperatures far below freezing point (e.g. outdoor 

installations), the solidification point is very important. 

IMPORTANT FEATURES FOR APPLICATION IN PUMPS 

Instead of this oil, another oil or even another liquid can be used, but it must well be considered 

that the following features are required: 

1 The viscosity may not be higher than indicated by ISO VG 3. When using higher 

viscosities, it cannot be guaranteed that motor cooling will be sufficient. 

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

4. Following temperatures must be considered: 

- Solidification point and lowest possible surrounding temperature. 

- Boiling point and highest possible temperature of pumped liquid. 

5. In case of motors, equipped with electrical moisture probes, it is important that the liquid 

has good electric insulation quality. 
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GENERAL 

The correct greasing of rolling bearings is very important and must be specially considered when 

operating in high temperatures (>70°), for example in sub and immersible electric motors. 

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

The bearing frames have to be regreased corresponding to the service and maintenance manuals. 

The first greasing of the rolling bearings, for example of the RS or Z-type deep groove ball 

bearings is done by the bearing manufacturer. Other constructional types, as taper roller bearings 

have to be greased individually. 

As standard bearing greases cannot provide maximum bearing life under extreme operating 

conditions, special greasing is necessary. 

H1D003 /5/25 26 August 1993 

Vacuum Sewer Operations and Maintenance Manual

Q-Pulse Id TMS611 Active 29/01/2014 Page 166 of 187



SERVICE MANUAL FOR INSTALLATION AND 

OPERATION FOR K-LINE BEARING FRAME PUMPS. 

NON REGULABLE/MECHANICAL SEAL. 

With the exception of the 2RS and 2Z-types (small pumps) all bearings are cleaned and greased 

separately. 

When bearings have to be cleaned and greased before assembly, following faults have to be 

avoided: 

Wrong treatment when removing anticorrosive agent. 

Wrong cleaning liquid. 

Wrong quality of lubrication grease. 

Wrong amount of lubrication grease (filling ratio). 

TYPE AND CHARACTERISTICS OF GREASE 
a 

The grease should have high load capacity and should be suitable for high temperature applications 

(min 150°C). For HIDROSTAL pumps the following grease is recommended: 

STABURAGS NBU 8 EP by Kluber-Lubrication. 

This grease is of a mineral oil base containing a barium complex as thickener. 

Typical characteristics: 

Colour beige 

Dynamic viscosity (approx) 6000 mPas 

Operating temp. range -30...150 °C 

Max. temp (short time) 170 °C 

Consistency class (NLGI) 2 

Penetration DIN ISO 2137 280 

Dropping point DIN ISO 2176 >220 °C 

Corrosion protection DIN 51802 0 

RPM-parameter (n x d,) 5 x las 

For HIDROSTAL motors this grease is used as standard. On bearing frame pumps another grease 

can be used because of lower operating temperatures. 

CLEANING 

For removal of grease or anticorrosive agent (in case of repair removal of any dirt) a chlorinated 

hydrocarbon should be used, tbr example 1.1.1. Trichlorethylene. For very dirty bearings 

ultrasonic treatment is recommended. 

The bearing should be dried out in an aerated place and greased as soon as possible as the clean 

r..aetallic surfaces are now exposed to corrosion. Important: Never use compressed air for drying 

out. 
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SERVICE MANUAL FOR INSTALLATION AND 

OPERATION FOR K -LINE BEARING FRAME PUMPS. 

NON REGULABLE/MECHANICAL SEAL. 

MIXTURE OF DIFFERENT GREASE TYPES 

Although no chemical reaction is to be expected, mixtures of different grease types have to be 

avoided, as performance of resulting mixture can be heavily. reduced. 

FILLING RATIO 

A general formula for the determination of correct filling ratio cannot be given because of the 

variable free space (cavity between rollers) of each constructional type. The free space can be used 

as a reference value for the filling ratio (cm3). 

For very low speed (up to approx. 500 rpm) free space can and should be filled completely. Up to 

medium speed (up to approx. 1000 rpm) complete filling is possible, provided that grease can 

disengage to other spaces around the bearings, or through labyrinth seals. High speed bearings 

should be filled to one third of their free space. 

For detailed information about filling ratio see data sheets from bearing manufacturers. 

BEARING TEMPERATURE DEPENDING ON CORRECT GREASING 

Too high bearing temperature is mainly the result of wrong grease selection or to high filling ratio. 

Filling ratio: 

If grease cannot disengage, the bearing temperature will increase to 

--not acceptable levels. 

Grease selection: 

If grease has to high dynamic viscosity, bearing temperature will 

increase too. 

The two can also act together. In this case the temperature will 

increase faster. 

Normal rate of temperature change: 

It is normal for the temperature to reduce and stabilise at a lower 

temperature after the running in period. A running in period can last 

up to 10 operating hours. 
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SERVICE MANUAL FOR INSTALLATION AND 

OPERATION FOR K-LINE BEARING FRAME PUMPS. 

NON REGULABLE/MECHANICAL SEAL. 

TYPE SIZE OF MECH. SEAL WEIGHT OIL 
CONTENT 

BEARINGS 

P.S. M.S. 

P.S. M.S. PUMP END THRUST MOTOR 
END 

POS. 515 POS. 516 KG POS. 118 POS. 121 POS. 119 

STUFFING BOX 

DOS 32 3210 - 6210-2RS 

D2S 37 NJ2210E 2x7210BG NJ210 

E2S 58 N.1214 2x7210BG NJ210 

F2S 102 N3220 2x7314BG NJ221 4E 

H2S 170 NJ2220E 2x7314BG NJ2214E 

H4S 205 NJ2220E 2x7320BG NJ2220E 

I 1 S 300 NU224 7320B NJ220 

14S 325 NU 2x7320BG NJ 2220 E 

17S 335 NU2228E 20B NJ2320 

LIS 361 NU224 7320B N1220 

L4S 386 NU2228E 2x7320BG OE 

L7S 396 NU2228E 29420B NJ2320 

MECHANICAL SEAL 

DOM 1 1/8" 1 1/2" 41 4 3210 - 6210-2RS 

D2M 1 1/2" 1 1/2" 46 4 NJ2210E 2x7210BG N1210 

E2M 1 1/2" 1 1/2" 55 4 N3210 2x7210BG N.1210 

F2M 2" 2" 115 7,5 NJ2214E 2x7314BG NJ221 E 

H2M 3" 3- 180 14 NJ2220E 2x7314BG NJ2220E 

H4M 3" 3" 215 14 NJ2220E 2x7320BG NJ2220E 

I I M 100mm 100mm 310 22 .NU224 7320B NJ220 

I4M 100mm 100mm 335 2/ NU2228E 2x7320BG N12220E 

LIM 100mm 100mm 371 34 NU224 7320B NJ220 

L4M 100mm 100MM 396 34 NU2228E 2x7320BG N12220E 

.M1M 4" 4" 220 - NU224 7320 NJ220 

M2M 4" 4" 280 - NU2224E 2x7320BG NJ2220E 

NOTE: Indicated weights are fully assembled bearing frames including backcover and stuffing 

box or mechanical seal. In the case of pumps with double mechanical seal, the weight 

includes the oil in the seal chamber. 

Comments on bearings: 

E - specially strong bearings 
B - one side grinded 
BG both sides grinded 
2RS seals on both sides 

Refer: HID003/5/22 for Mechanical Seal Code Description 
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SERVICE MANUAL FOR INSTALLATION AND 

OPERATION FOR FRAME PUMPS 

NON REGULABLE MECHANICAL SEAL 

GENERAL 

HIDROSTAL pumps with mechanical seal will be supplied with two mechanical seals in tandem 

arrangement. This construction is suitable for dry . running. Pumped liquids, which have no 

lubrication, effect as well as liquids with entrained gases can be handled without harming the running 

surfaces of the seal. 

For lubrication HIDROSTAL uses a low viscosity oil. For special applications another liquid can 

be used. 

The oil is kept in a special oil chamber, located between backcover and pumpside bearings. For 

better oil condition survey or better cooling, a low pressure circulation system can be installed. 

Pumps, which are equipped with the block type bearing frames CEM and DEM, only have one 

mechanical seal (inside arrangement). As the seal is lubricated these pumps are not suitable for dry 

running. 

THE DIFFERENT SEAL TYPES 

Type C 

Mechanical seal only suitable for non abrasive liquids. The rotating ring is of carbon and the 

stationary ring of porcelain. This seal is used as standard between oil housing and bearing up to 

size 3" (pos. 516), and when pumping clean non abrasive liquids and sewage, it can be used on the 

product side (Pos. 515). 

Type M 

'Mechanical seal for medium side (pos. 515) for abrasive applications. The rotating face is tungsten 

carbide and the stationary ring silicone carbide. Due to this material combination seizing of the 

faces is not expected. The .spring in the rotating part is protected by a rubber bellow against the 

pumped medium. 

The M type seal is balanced. The surface speed is limited by the rubber bellow construction to 7 

m/s. 

DIMENSIONS 

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

CRANE. 

HID003/5/30 
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SERVICE MANUAL FOR INSTALLATION AND 

OPERATION FOR FRAME PUNS 
NON REGULABLE MECHANICAL SEAL 

TECHNICAL INFORMATION 

WORKING TEMPERATURE 

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 

temperatures. To special request a more temperature resistant material can be used for the 

elastomer parts. 

POWER LOSS 

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

ON MOTORS 

On the HIDROSTAL sub and immersible motors the power loss has already been considered in the 

efficiency of the motor. 

ON BEARING FRAMES 

If efficiency has to be guaranteed on bearing frames, the power loss has to be determined and added 

to the power consumption of the pump (reduction of efficiency). 

NOTE: For the following data consult sheet No. 78-TU 3806 of this section. 

- Permissible surface speed 

- Permis.gible outside pressures 

- Power losses (friction losses) 

GENERAL 

In general, all HID ROSTAL pumps are equipped. with a flushing connection for the mechanical 

seals. 

The use of flushing water is recommended for the following applications: 

- Liquids with high concentration of solids -with tendency of drying out or sedimentation as well as 

crystallisation. 

- Liquids with high concentration of sludge or sand. 

- Paperstock. 

No flushing is necessary for pumping normal sewage. 
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SERVICE MANUAL FOR INSTALLATION AND 

OPERATION FOR FRAME PUMPS 

NON REGULABLE MECHANICAL SEAL 

GENERAL 

HIDROSTAL pumps with mechanical seal will be supplied with two mechanical seals in tandem 

arrangement. This construction is suitable for dry running. Pumped liquids, which have no 

lubrication effect as well as liquids with entrained gases can be handled without harming the running 

surfaces of the seal. 

For lubrication HIDROSTAL uses a low viscosity oil. For special applications another liquid can 

be used. 

The oil is kept in a special oil chamber, located between backcover and pumPside bearings. For 

better oil condition survey or better cooling, a low pressure circulation system can be installed. 

Pumps, which are equipped with the block type bearing frames CEM and DEM, only have one 

mechanical seal (inside arrangement). As the seal is lubricated these pumps are not suitable for dry 

running. 

THE DIFFERENT SEAL TYPES 

Type C 

Mechanical seal only suitable for non abrasive liquids. The rotating ring is of carbon and the 

stationary ring of porcelain. This seal is used as standard between oil housing and bearing up to. 

size 3" (pos. 516), and when pumping clean non abrasive liquids and sewage, it can be used on the 

product side (Pos. 515). 

Type M 

Mechanical seal for medium side (pos. 515) for abrasive applications. The rotating face is tungsten 

carbide and the stationary ring silicone carbide. Due to this material combination seizing of the 

faces is not expected. The spring in the rotating part is protected by a rubber bellow against the 

pumped medium. 

The M type seal is balanced. The surface speed is limited by the rubber bellow construction to 7 

m/s. 

DIMENSIONS 

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

CRANE. 
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SERVICE MANUAL FOR INSTALLATION AND 

OPERATION FOR FRAME PUMPS 

NON REGULABLE MECHANICAL SEAL 

NOTE: The flushing connection can also be used as air bleeder in vertical installations. 

FLUSHING CONNECTIONS 

The flushing connections are situated, outside the backcover (Pos. 507), indicated by an "F" on the 

drawings below. 

\\ i 

BEARING FRAME 
MOTOR 

Through the connection, the flushing media reaches the area between impeller flange (Pos. 165) and 

pumpside mechanical seal (Pos. 515). The solids will be flushed away. 

FLUSHING SYSTEMS 

Usually a time delay and a two way magnetic valve are used to control flushing procedure e.g. once 

a day for 60 seconds. Flushing pressure is usually 0.5 to 1 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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SERVICE MANUAL FOR INSTALLATION AND 

OPERATION FOR FRAME PUMPS 

NON REGULABLE MECHANICAL SEAL 

LIST OF PARTS BEARING 1 4RANIES 

POS DESCRIPTION CODE MATERIAL 

1(2) 5 

GENERAL 

100 Bearing housing 
1GL A A 

101 Bearing support 
ITL A A 

102 Bearing cap P.S. 
1DL A A 

103 Bearing cap M.S. 
1DL A A 

104 Spacer ring P.S. 
IRD K K 

105 Spacer ring M.S. IRD/ISF K K 

106 Bearing spacer 
1RD K K 

107 Spacer ring 
K K 

108 Fastening set 116-101 
M M 

109 Spacer ring for 119 disassembly ISA/SSA K K 

110 Shaft 
IWO H/L" F-I- L 

112 Woodruff key 
2FK L . F 

114 Coupling kcy 
8FK L L 

115 Oil seal sleeve for 128 (bearing frame size 7) 8DB 1 I 

116 Intermediate supporting frame 1TZ A . A 

117 Deep groove ball bearing M.S. SLW - - 

1 

118 
19 

Roller bearing P.S. 
Roller bearing M.S. 

8LW 
8LW 

- 

- 

- 
- 

120 Deep groove ball bearing (old execution P.S.) SLW - - 

121 Angular contact ball bearing 8LW - - 

122 Spherical roller bearing (old execution P.S.) 8LW - - 

123 Axial-spherical roller bearing 8LW - - 

124 Spherical roller bearing (oid execution M.S.) 8LW - - 

125 Double row angular contact ball bearing 8LW - - 

126 Lock nut for shall 
L L 

127 Lock washer for 126 
0 0 

128 Oil Seal M.S. for bearing frame size 7 Q Q 

129 V-ring P.S. 
Q Q 

130 Labyrinth M.S. 
1R1J3RL K/A K/A 

131 Grease nipple 
N N 

132 Grease cup R 1/4" 
N N 

133 Plug M10 
M M 

134 Lubricant drain plug for 101 or 116 
N N 

135 Fastening set 100-101 and 116 
M M 

140 Thrower disc P.S. 
K K 

141 Fastening set 102-101 
M M 

144 Labyrinth P.S. 
1RL K/A F 

H1D003/6/1 
26 July 1993 
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1 

SERVICE MANUAL FOR INSTALLATION AND 

OPERATION FOR FRAME PUMPS 
NON REGULABLE MECHANICAL SEAL 

POS' DESCRIPTION CODE MATERIAL 

1(2) 5 

GENERAL 

145 0-ring for 144 
Q Q 

146 0-ring for 102 
Q Q 

147 0-ring for 100 
Q Q 

148 0-ring for 100-116 or 102-300 Q Q 

149 Snap ring for 144 
0 0 

150 Snap ring for 102 
0 0 

151 Spacer ring for bearing 113 IRD K K 

152 Oil seal P.S. for bearing frame size 7 Q Q 

153 Snap ring for 152, bearing frame size 7 
0 0 

154 Lubricant drain plug for 100 
N N 

157 Spacer ring 1 
111D K K 

158 Distance ring for 152 (for immersible inst.) K K 

159 Driving pin, bearing size 7 
0 0 

160 Snap ring for 113 
0 0 

161 Spring 
0 0 

162 Snap ring M.S. 
0 0 

163 Plug 
N N 

164 0-ring for 130 
Q Q 

165 Impeller flange 
2SF B C 

166 Impeller nut 
2FM . .. - K 

167 Impeller locking washer for 165 2FF K F 

168 Fastening set 102-116 
M M 

169 Spacer ring for L2+14 IRV K K 

170 Bearing cap for 102 (L2ODA) IDD A A 

171 Fastening set for 102-170, 102-172 
M M 

172 Sleeve bearing frame M28DA 1GG A . A 

173 Housing, for mechanical scat scat P.S. (M2SDA) IDD A 

174 Oil impeller for oil tire. for bearing frame 2A A A 

175 Cap for mech. seal 516 M.S. (M28DA old execution) A A 

176 Fastening set 173-400 
M M 

177 0-ring for 172 
Q Q 

173 Sleeve bearing for.(M23DA) 
- 

- 179 Nozzle for bearing lubrication frame size 7S 

191 0-ring for 173 
." Q 

192 Masher for 165 Q F 

209 0-ring for 507 
M Q 

507 Backcover for mechanical seal 5GD/lTD Q C 

515 Mechanical seal P.S. 3DM/8d A '''' 

516 Mechanical seal M.S. m . . 
527 0-ring for 200 M.S. 8DM Q 

534 Fastening set 101-507 
Q F 

536 Plug with gasket 
M F 

545 Snap ring for 516 
F+ 0 

552 Plug for flushing connection 581 
P F 

562 ' Snap ring for mechanical seal 515 0 F 

N 

0 

HID003/6/2 
26 July 1993 
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OUTLINE DRAWINGS BLOC.A. 

AIISSENMASS ZEICHNIINGEN BLOCK-PIIMPEN INKL. ZUBEHOER 

Dat: 22.01.87 No: 87-TU 3590 File: 

DO-MOUNTING 

G 

H 
IB 

i 

0 

I S 2 

'ROTATION 
EVERY 45° 

F0- MOUNTING 

TYPE: D3K 
D4K 

TYPE: ESK 
E8K 

PUMP BLOCK 
MOTOR 

SILEABCDEHIKL 
GENERAL. CO FO 80 

N PRSTU Z Y I, Al D1 I Ii L1 L2 0 P 

C30 czmip 
90 100 80 128 214 54 116 180 275 200 104 12 37,5 125 - - - - - - - - - - - - 

C3K CEM1K 

D3K 

DEM10 

100 

100 80 165 215 565 

177 

350 300 15 35 200 640 400 40 25 16 

100 240 210 120 300 400 120 16 

112 

Dail° 

100 

---- 
225 

219 
112 

132 253 

DEM10 

100 

100 100 180 248 78 

188 

350 300 148 15 35 200 640 400 40 25 16 
112 

04K 

DOM10 

..,00 
110 

225 

112 
111 1644 

L/LM 

EC110 

112 

150 125 

230 

87 

218 

450 460 120 16 35 400 640 400 25 25 16 

150 330 265 160 400 400 160 20 

132 

---- 
252 

ESK 
LL/LS 

M/N/S 

112 
----330 

244 

218 
320 

132 252 

LL/LS 

EC10 

112 

200 

200 

231 

----400 100 

231 

450 460 133 16 35 400 750 450 25 35 16 

------150 
132 265 

ESK 

SD/SS 

112 

278 

231 
375 

132 265 

Notes: Dimension G: H + motor length (refer to motor catalogue) 

Tolerances: Dimension C E5K/ESK ±4 on 

Xonscrukticrisioderungen voroeralten. 

Hidrostal reserve the right to m.site eheddes without giving prior notes. 

Kidroscal se reserve t0.13 droits de chengement de ocnscrdeticn. 

*obsolete model 
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SECTIONAL DRAWINGS BLOCK-PUMPS 
SCHNITTZEICHNUNGEN BLOCK -PUMPEN 
DDM /.EDM 

Dat: 21.01.87 No: 78-TU 1953 b 1File: 
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-ffidrasfil SECTIONAL DRAWINGS K- HYDRAULIC 
DO3K/D04K/DODK 

rat : 09. 06.87 No: 83-TU 3174 C File: 

419 

424 

401 

400 

415 

NOTE: DODK WILL BE SUPPLIED: -WITH CLAW FOR LOWERING DEVICE 

INSTEAD OF DISCHARGE FLANGE 

-WITHOUT SUCTION FLANGE 

411 

423 

415 

421 

PART DESCRIPTION 1 

MATERIALS OF CONSTRUCTION 
2 

1 .3 

5 

400 VOLUTE GREY CAST IRON STAINLESS STEEL A4 

401 IMPELLER NODULAR. IRON(1) 
NODULAR IRON 

FLAME HARDENED 
STAINLESS STEEL A4 

410 DRIVING'PIN (1) STAINLESS STEEL A4 

411 SHIMS CARBON STFFI. 

415 IMPELLER BOLT - STAINLESS STEEL A4 

418 'GRUB- SCREW STEEL STAINLESS STEEL A4 

419 FASTENING SET RUSTLESS STEEL -. STAINLESS STEEL A4 

421 LINER ' GREY CAST IRON HIDRO HARD STAINLESS STEEL A4_ 

423 DRAIN PLUG STEEL STAINLESS STEEL A4 

424 PLUG STEEL STAINLESS STEEL A4 

(1) ONLY FOR D4K-LT 

D3K NOT AVAILABLE IN CODE 5 

DOCK IS NOT AVAILABLE IN BEARING FRAME OR BLOCK CONSTRUCTION' 
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SECTION 6 

MISCELLANEOUS ITEMS 
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SECTION 7 

WORK-AS-EXECUTED DRAWINGS 
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SECTION 8 

VALVE RECORD CARDS 
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VA LVE NUMBER LINE. 

LOCATION. 

Maintenance 
Due. 

Maintenance 
Completed. 

SPARE PARTS USED. In tials. 

FRONT 

FAILURES AND COMPLAINTS LOG. 

Date PROBLEM. REASON. I REMEDY. Initials. 

REAR 

A1RL4C - RS PTV MITE 
Suite 11, 
283 Penshurst Street, 
Willoughby, N.S.W. 2068 

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

VALVE CARD INDEX 

1:1211171113. 

FIGURE 2-33 
1101111:1C 

Vacuum Sewer Operations and Maintenance Manual

Q-Pulse Id TMS611 Active 29/01/2014 Page 184 of 187



VALVE NUMBER LINE. 

LOCATION. 

Maintenance 
Due. 

Maintenance 
Completed. 

SPARE PARTS USED. Intials. 

FRONT 

FAILURES AND COMPLAINTS LOG. 

Date PROBLEM. REASON. REMEDY. Initials. 

REAR 

AIRVAC RS TY LIMITED 

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

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

VALVE CARD INDEX 

FIGURE 2-33 
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VA LV E NUMBER LINE. 

LOCATION. 

Maintenance 
Due. 

Maintenance 
Completed. SPARE PARTS USED. Intials. 

FRONT 

FAILURES AND COMPLAINTS LOG. ,, ... 

Date PROBLEM. REASON. REMEDY. Initials. 

REAR 

AIRVAC ® RS PTV LIMITED 

Suite 11, 

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

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

VALVE CARD INDEX 

FIGURE 2-33 
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VALVE NUMBER LINE. 

LOCATION. 

Maintenance 
Due. 

Maintenance 
Completed. 

SPARE PARTS USED. Intials. 

FRONT 

FAILURES AND COMPLAINTS LOG. . ,, ... 

Date PROBLEM. REASON REMEDY. Initials. 

REAR 

RAC RSM 

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

TY 

Telephone: (02) 417 E3133 

Facsimilic: (02) 417 8162 

VALVE CARD INDEX 

FIGURE 2-33 
..rx.x.xsnr==rrsncz 
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