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PARKER ISLAND
VACUUM SEWERAGE SYSTEM CONTRACTORS

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

General Contractor: Conway Constructions Pty Limited.
P. O. Box 126,
Robina QLD 4226
s Phone: (075) 960 677 R
Fax:  (075) 960 007

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

; Vacuum Pumps: Siemens Ltd. .

j ‘ 544 Church Street,

! Richmond Vic. 3121

: Phone: (03) 420 7111
Fax: (03) 420 7309

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

Control Panel: Oscillation Pty Limited.
Electrical Engineering. :
10 James Street, :
Hornsby NSW 2077
Phone: (02) 476 5911
Fax: (02) 477 7584
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; P.L.C. Control Systems International Pty Limited.
! : 28/32 Egerton Street, '
| ' Silverwater NSW 2141

Phone: (02) 647 1644

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

Division Valves: OBE Valves Australia Pty Limited.

' 21-23 Porter Street,

| Ryde NSW 2112 R
Phone: (02) 744 3655

Fax: (02) 744 3612
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SECTION 1 |

PARKER ISLAND SEWAGE TRANSPORT SYSTEM

* PART 1.1 DESCRIPTION

1.2 RETICULATION

1.3 PUMPING STATION

!
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1. PARKER ISLAND SEWAGE TRANSPORT SYSTEM

1.1 DESCRIPTION

Parker Island 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 Class 6 HDPE pipes radiating
from the Pumping Station. The pipes are sized in accordance with
AIRVAC developed flow resistance data which allows us to
calculate the optimum pipe sizes for a given flow. Future
extensions and modifications to the system should be referred to
AIRVAC-RSM Pty Limited.

Figure 1-1 System Layout shows the reticulation system.

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

1.3 PUMPING STATION

The heart of the vacuum system is the vacuum collection station
which is shown in figure 1-3 Sewage enters the collection tank
from the 160 NB sewer main. The level rises and the duty sewage
pump is switched on by a signal from the level probe. The sewage
is pumped via the rising main to the manhole near Farrer Street
Duty and standby sewage pumps are provided.

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

I
|
i
‘
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The control philosophy for the pumps is:-
Selector switch auto/manual.

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

Manual mode. Start/stop push buttons are provided to control each
pump. The duty vacuum pump will shut down and an interlock will

- prevent restarting with high/high level switch activated. Alarms,

telemetry and auto dialler are detailed in the control panel
description - Section 6.

The pumping station consists of:

— Vacuum Collection Tank

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

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

— Control Panel. Details of the panel and key components are
contained in Section 6.

- Isolation Valve for the incoming vacuum line and the suction
and discharge of sewage pumps - OBE Valves (Aust.) Pty Ltd.
Elypso.

- Check Valve

- Lifting Equipment

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

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

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

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

_ Active 10/12/2014
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Electrical. Local P.B. cut out switches on pumps are pulled out.

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

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

release valve must be closed.

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

print out).

Mains Switch. Turn to on.

Mode Selector Switch. Select manual.

Vacuum Pumps. P.B. start selected pump. Pump will continue to

run unless high/high level switch is reached which overrides the
pump switch and shuts the vacuum pump down.
P.B. Start the selected sewage pump. Shut down.

Sewage Pumps. Manually at low liquid level. Not auto switched at

low level. All alarms and unit availability lights and toggling of unlts

is detailed in control panel print out.

AUTO START UP

Mains Switch. Turn to on.

Mode Selector switch. Select auto. -

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

Active 10/12/2014
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ST AT SRR R S T Y T e X SN R R R R R S S YR T )
. !

Block:

e e i s it i it m (

*)

'

SEWER H
1GH MG
H LEVEL:
ALARM

C HIHIALM:

'
1
|
f

pARL 111N
)=

_MAIN

U
- Page 69-of 229 - j
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WZ-@3-97

-850 KFA

FEESELIR

=
53

Aln@la

- J / L e e e e s s s et e s a e rmes e emn

RUNG

FMB@kA
..l..
i

PVAGLILIN
CRUME

THERMAL FATLED
L OVERLOA
(V1 TOL

P MACLILIM
e FLIE 2
P THERPIAL.

' ToL
R g

I R A

AGDABE
RIS
AMABEH 1
pABlGlrlrr
FANI RS
WEaL7
A1BaEs
LEADEDE
) 5

FISP—

Q-Pulse Id TMS860

RUNG

VL UL
L ]

CMAR1Y
e

FLHNG
Vel

FAILED

pAN [taln e

ERENCE

" ""Vacuum Sewerage System Parker Island Vacuum Sewerage System OM Manual

1334 GE

FANUC

BRISEANME CITY
Frrogramme @ Q50

5 BTER

w248

SE BTER #RE56

YMIFTEH

a£E 0 BTER

VEFTS

PTCHEMARE
L. L Eyl i
MEBE P
S_STORT
M AVICFRF
YIETO
VIFTE
Vi Tih.
YR AVLMF
VRE T
VRFTS

V2 TOL,

Fragram: ATRVAC

VACULUP
FLIMF?
FAILED
TO BTAR TO OFER STORT

WG S
PO T Y —

[ VaizuiamM
FUME R PUME R
Fa T LED

pANL PR
mjg[fmwmmjffmmmmwj [ v e o et e s e s e e e

BERTES

COUMNIZIL

EYEBETEM

S_START

LHEAGL

—— t l B A LS e BBt (RS St pmG AT et (g8 I G5t ke HELe BRSO okt BB ek bl e b Lok P A A A

SYSTEM
POVERLOA TO STAR TO OFER START

S_START

LGNNIl

REFEREN
VACLILIM
-850 KFA
SYSTEM
YACUUM
YA LM
VACLLUM
VACLUM
VACUUM
VAGLIUM
VACUUM
VACLHIM

CE DESCRIFTION

LOW FRE ALARM
PRESSURE,

ETART
FUF
FrUMF
PURF
LM

AVATLABLE LAMF
FAILED TO OFERATE
FAILED TO START
THERMAL OVERLOAD
FUMF 2 AVAILABLE LAMP
FUMF 2 FAILED TO OPERATE
FLUMPE 2 FAILED TD START
FLUMF 2 THERMAL. OVERLDAD

BY BY o == e

CrLiMoonaIRVAC

___ Active 10/12/2014

SO-I2@/90-20 DOCUMENTATION

(w3, @)
FRREER ISLAND FROJECT
ALLATION FTY. LTD (@2) 4746 3911

Block: mMAfN

Page 71 0f229 "~ i

VaEZUM
A
FRESSUR
= ALARM
LOFALM
LEBAAS
o ( ) i v

VACUUM
FUMF 1
AVATLAK
LE LAMP
V1 AVLMF
yAnl 7 v

A ( ) ———

VACUUM
FUME 2
AVATLAR
LE LAMF
VEAVLMF
“RAvag

e e e el (D JE L



Vacuum Sewerage System Parker Island Vacuum Sewerage System OM Manual

Q-Pulse Id TMS860 Active 10/12/2014 Page 72 of 229




| Q-Pulse Id TMS860 -

Vacuum 'Sev\‘/e-rdgj_e S\}éTém Parker Island Vacuum -Sé\;verd‘gé System OM Manual

D2-Dd~% 1@ 724 GE FANUC SBERIES 9@0-3@/790-20 DOCUMENTATION (viE.0Q2) Fage s
BRISEANE CITY COUNCIL @ FARKER ISLAND FROJECT '
Frrogramme @ O0SCILLATION FTY. LTD (B2) 476 3911

oL RUNG 540 STERF #8260

HEWER P SEWER F SEWER.
UM LT WM L F FuME 1
CHERMAL,  ATLED T SYSTEM ‘ AVAILAB
VOVERL.OA O START STaRT LE LAME
SIFTHE B _8TART , : S1AVLMP
AMBAE7  AMAGa 1 ZR00a7 ¢

| [ [ :l / [ R —— ] [_ ot e oo St ot aat St s o S e AT o S 40m S S0 S0 S0t e 498 o S e S St 4 HS S A e rrs o s T A S0 41kl eSS 84 e W SV SO B st nd Loy Aee et S o Sowh ( ) R

FURG 5% STEF #3264

SEWER 7 SEWER F SEWEF
UMP 2 F - ' FUMP 2

-

T OGYSTEM _ AVATLAE

TERT START _ . LE LAMP
\ G BTART ' SEAVLME
LMOBE1 AMPOG1 : %O00 10

[ - ] L [ :J /" [ ....‘.... RO, J [ et s o s e s pths it i et 4 buem war oS o e e i e sares bt Aerbe e e et Sk e b i st s s s et e 138 o soe S0 e v e $ra o ks i e s s et S b b ( ) -
t

o) &

FULNG 56 BTER #8268

YECUUM VACUUM .
EUME A . _ FUMP 1
RUNNT NG RUNNING
TRTERL.O ' : L.AMF
CRUR V1RNLFMF
7 LA 7“Hoa11

s [ oo o et e s s e S e i 1 i e e e s o, S et 4 i e £ o 2 i i i ot o e 8 St o e e o e ()

RUNG 57 0 STER #0270

PVACUUM VACUUM
VRLRE FUME 2
CRUINR T NG . RURNING
' LAMFE

@ VRRNLMF
LLIBaR 200812

- s rees mers srtn v s s e 7o PR — - [ - e ites 4101 e et bmnte e ord S s obdh wetd S0k hens Mt eS8 SRS i) et b Sremt e S0 AISD At Ul Lhtns Somr S et el M 4ot ety ( ) .._.__;

NI CHNAME REFERENCE DESCRIFTION :
51 AVLME G FUMF 1 AVATILABLE LAMF : E
G1FTE ' CSEWER FUMF 1 FAILED TO STORT {
51 _TOL. SEWER FUMF 1 THERMAL OVERLOAD

SEAVLMF SEWER FUMF 2 AVAILABLE LAMF ’
TS SEWER PUMF 2 FAILED TQ START :
TOL SEWER FUMF 2 THERMAL OVERLOAD

I S8 B

A1 002 :

yARLGIG1G R 5_8TART SYSTEM START

pasl R V1IRNLMF VACUUM FUMPF 1 RUNNING LAMP
Wzl Vi RUN VACULM FUMF 1 RUNNING INTERILLOCE
a1z VERNLMF VACULM FUMF 2 RURNING LAaMF

AR RV VE RUN VACUUM FUMF 2 RUNMING INTERLOCK

Frogram: ATRVAC G ALMYBNATRVAL Blocks _MAIN

L .

. éQﬂV,e_ 10/12/2014 T Lo Page 73 of 229 .
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B2 ~B4-573

H RLING
t

VEEWER
LUME 1R
VLN E NG
PINTERLD
P51 RUN
AL s
e

o RUNG
{SEWER P

I 1 S
PUNNTME

WAl
renen ]

{

P

T MET
RY SITE
{FOFWER

AL

D OTRWR

L ROOL 7
e L

O TELEMET
PRY O EETE
CHPORPWNER
FAILL '
TFWR i
A IS 517 B
3

]

1

i
R [
i

CREFERENCE
B AT Y A

DL IemEn
v 14
Yo w4

pAelnlney

[ e e

l reae rrem mesn s s mam o mam e p

—— »-'r Hin A,

Q-Pulse 1d TMS860

16 EE GE FOANUC SERTES 90-30/90-200 DOCUMENTATION (vI2.02)
BRISRANE
Frogramme

B aTER

U
'

[

i g

STERF

&1 TR

NTCENAME
SIRMNMLMP
1 RN

2 RGN
TEWR

|prngram: ALRVAC
|

HAZTE

#1274

w27

Voc-u[JM-Sewero-ge- System Parker Island Vocuur-‘n Sewe-r(;ge -éys‘Tem OM Iv\onuc;l-

CITY COUNCIL =
OSCTLLATION

FPoREER
PTY. LTD

ISLAND
(B3

TELEMETRY

REFERENCE DESCRIFTION
SEWER PUMFP 1 RUNMING
SEWER FUMPF 1 RUNKNING
SEWER UM 2 RUNMNING
SEWER FUME 2 RUNMING
TELEMETRY SITE FOFWER

LM
INTERLOGCE
l.AMF
INTERLOCK
Fall

CaNLMYANATRVAL

Active 10/12/2014

s s im o s1108 i Mo i v M ot a1 Pt At e et i o ot A o St St o e mam am i terbe e hos e seem 2o o o (

Fage 27
FROJECT
476 3911

SEWER
UM 1
RUNKNINE
LA
S1RNLLMF
ARHALE

PG [ S
SEWER
FUMPE 2

RUNNING
I AMF

SZRNLMF

0Bl 4
) PV

1

CITEESEEE L EEE RS E TS ST TS RN E S R T R ST R S R T AR A SRR )

W}

I E R R R I 0 T T R SR AL R R T A R TR e R R A A I L S D

TELEMET
RY SITE
FOFWER
FALL
TFWR
%OB017
) S

ey e iy e v i e i v s e st (

Block: _MAIN

I3

'{h‘ﬂ. "&@e%oQW .$

U VS P W

t
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" "Vacuum Sewerogé gysTe-rﬁ‘ Parker Island Vochm_S_eQérogeAS_ysTem OM Manual )

B2-04-22 18546 GF FANUC SERIES 90-20/79-20 DOCUMENTATION (vE. B} Fage 29
BRISEANE CITY COUNCIL : FPARKER ISLAND PROJECT '
Ferogramme @ 0GCTLLATION FTY., LTid (@2) 474 5911

! CORUNG &2 HTER #9200

LT : TELEMET
AN S, . RY AUTO
P BELECTI MANUAL
:OIN SELECT
PALT HFAN : TAM
DA TREE 70018

rm "} v v e e v o i . S 8 e s s . e 0 1 . 1 A e S o i . i e 3 o < St 2 ot o o S e 1 s e st e e ) e

RUNG &% STEF #0382

e - e 4

PRI GH ' TELEMET
VLGl ' e WM,
FT AN I LEVEL
LEVEL : ALARM

ML KL . THIHI '
LI@R17 : : LOOD1Y

J S—— :] [ et o s et s s e 1 1 1 kB B i T s A 2 s s i i L 1 e i Rl M . s L0 A A i T i iS00 s ks i s e p s e o () e e

!

BUMEG &4 STER #0E84 »»

TELEMET,
~8@ A RY 1.0
PREGSUR VATULIM |
C ' ALARM
I Fe ‘ TVYLF
L1014 ' pARTGL et

S SO S SR QR Qg

i
1
1
'
1
1
I
1
1
1
]
1
1
1
1
1
1
1
i
]
1
T
!

RUNG 65 STER #0286 >

FUUME L PUME 1 BUME L RY VF1 |
THERMAL FAILED FAILED AVATLAR]
HOVERLDA TO STAR TO CRER | LE ‘
VIO TOL  VIFTS  VIFTO TVIAY

PRIBB2E AMABLT UmBEHLag AWy

T 1 L T T T T Tl I S

LVACLIUM  VACUUM  VAGUUN TELEMET,

1
1

&

REFERENCE NICENAME REFERENCE DESCRIFTION

YA IGR] AUT MaN A AUTO MANUAL SELECTION E
“IB17  HI_HI : HIGH MIGH Tole LEVEL

TGO MB0ERA -8l KPS FRESSURE : '
LHOBLE  TAM : TELEMETRY AUTO MANUAL SELECT

VOO@19  THIHI TELEMETRY HI HI LEVEL ALARMN

B BRI TV1AY TELEMETRY VF1 SVAILABLE ,
LOPBED TYLF TELEMETRY LG VACUUM ALARM i
oL VIFTO CVACUUM FUMP 1 FAILED TO DPERATE '
LLRlT VLETS YAZUUM FUMFE 1 FALLED TO START
%1025 Vi _TOL VACUUM FUMFE 1 THERMAL OVERLOAD

Frogram: ALTRVAL CaALAPONATRVAR Blocks _MATRM

~_ Active 10/12/2014 om0 Page770f229
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BE-04-9% 1@ E7 G

RUNG 66 STE
VACUUM

P UME

P THERMAL
LOVERLDA
PV TOL.

LA TEDRG

VACLUM
FUMEF 2
FATLED
T STaR
VEFTS
M2

Powd RUNG 67 8BTE
| ISEWER P
CrUME LT
O HERMBL
VOVERL.GA
P51 _TOL BiFTS
LT LMBBZ7
| L e e e errm

SEWER P
UM 1 F
ATLED T
0 START

RUNG 68 STE
BEWER F
UME 2 F
AILED T

AR

i L =00
P HERMAL

P OVTTRLLOA
RS TOL
canlaaza v
L | [ e e e

- RUNG 69  STE
L rvacuLmM

COFUME

CORUNNING

P INTERL.D

1V RUN
VI
J - ]

[

BIFTS
51 _TOL
=

Vo BRR &
AID@E6 =2 TOoL

Frogram:s ATRVAC

E

P
¥

FANUC
BRISBANE
Fragramme =

SERIES
CITY COUNCIL
OSCILLATION

HALOY

VACUUM
FeLIMF
FAILED
OFER
VEFTO
yARL: 1o

TO

o

F

—

NI CHNAME

#H25 4

— "J /-’ [ hasse e e e e e semee e

H@BEDT

A

YO-TA/90-210 DOCUMENTATION

-\A/ocuiur:n gewerége SysT_em “Porker Island Vacuum Sewerage System OM Manual

(vi.@3)

FARKER IS5LAND PROJECT

FTY.

LTD {(@2) 476 8911

29

TELEMET .
RY V&
AVAILAR

LE

TVZAY
7GO3

TELEMET
RY &F1
AVAILAR

TS1AV

e

pAsLil

s e i e s e e e 1t e i i e s o s s ot st s s s

L. -

TELEMET
RY GF2

AVATLAK

LE

TEH20V
L0024

i et i §

)

TELEMET
RY VF1

RUNNING |
TVF 1RUN !
LO0RRS

e et st e s e e

) -

REFERENCE DESCRIFTION
SEWER FUMF 1 FALILED TO START
SEWER FUMF 1 THERMAL OVERLOAD
SEWER FUMP 2 FALLED TO S8TART
SEWER FUMF 2 THERMAL OVERLLOAD
TELEMETRY 5F1 AVAILABLE
TELEMETRY &2 AVAILARLE
TELEMETRY VFZ AVATLABLE
TELEMETRY VF1 RUNNING
VAEGCUUM FUMF 1 RUNNING INTERLOCK
VACUUM FUMP 2 FAILED TO OFERATE
VACUUM FPUMP 2 FAILED TO START
VACUUM FUMF 2 THERMAL OVERLOAD

Cr \MPB\AIRVAC

Active 10/12/2014 T

Blocl: _MAIN
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" Vacuum Sé\;veroée §ys’rem Parker Island Vacuum §e‘;/v-erog_e~5yrs_tem OM Manual

PE-B4-93 1@ 37 GE FANUG SERIES 90-30/90-20 DOCUMENTATION (vi.02) Fage 0
BRISEANE CITY COUNCIL @ PAREER ISLAND FROJECT

Frogramme : OSCILLATION FTY. LTD (@232 476 5911
. RUNG 7@ STEPF #@302
FNVAGULIM
ERUME 2 TELEMET
P RUNNT NG RY VP2
P INTERL.O : RUNNING
VM RUINM

“0DO26

e ] e e o e o i ot e e e o i e e b S e o £ 12 1 L o At S 1 ot 1 1 1 o s o i i i e e e i o ot e ()

o RUNG 710 STER #2384

VBEWER F

VUM 1R ‘ TELEMET

VUNNING RY SE1

TYRZRUN .

i

CINMTERLO : RUNNING'

P RUN ' TSF1RUN
rhlaeEE _ Y BT

[ S _] L o o e s et G S0 et e T S s e e S SR S S 7y s e b i S e e S Y e R A e o e e S 41 4 Tt St g Py 805 T i e et e a1 bt s o et o o r ) -

RUNG 72 STEF #3386

SEWER P

UM 5 R ' _ - TELEMET
UNNT NG . RY SF2

TTERLD _ RUNNING
L RUN TGE2RUN
710024 ATl bers

| [ e e o e e s s e s i e it o s i et v 1 71 e it S s S e 1 T e 1 e i S e e e o R i i S 4 i ] e e i st o S e s i e o e e ( ) s o

ICET IR T I EE ST FEFE LS LTSS LSS TS ST EIELITEEEETLEELSE S FEE LT T L L S L LT FELTE LT E LT LI
(% AUTO DIALLER ‘ *)
C R I AT Y E L Y S S T A T R I T SIS LSS D

et mm e e e e e me o e me mm me m— -

CRENCE DESCRIFPFTION
51 RUN SEWER FUMF 1 RUNNING INTERLOCK
SEWER FUMF 2 RUNNING INTERLOCK

REFERENCE MICKMAME FREF
ZITBREE
“1aBz4

nLERQNET TSF1RUN _ TELEMETRY SF1 RUNNING
% 2e TSFZRUN TELEMETRY S5FZ2 RUNMNING

TELEMETRY VFZ RUNNING
ATOBEE 2 RUN VACUUM PUMF 2 RUNNING INTERLOCE

“
ey

Fro cl rams ATRVAC CoNLMIVNATRVAC ' Block: _MAIN

Q-Pulse Id TMS860 __Active 10/12/2014 =~ 0 ot e _Page 81 0f229
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r h o \)ocuum-Se_v\;ercige SysTer_'n-POrker Island Vacuum ng;erogé System OM Manual

&=

F-@4-9% 0 1B: 38 GE FAMNUE SERITES 9@-30/%0-200 ROCUMENTATION (v, 0% Fage =1
BRISEANE CITY COUNCIL @ FAREER ISLAND FROJECT '
Frrrogramme @ OSCILLATION #TY. LTD (B2 476 5911

FUMNGEG 74 STER S@EE09

TELEMET - ALUTo
R — DIALLER
P OFWER ONE
PEATL RELAY
LT AT
ARt N #OBGLT
[ e | e sem o e o e e e e e 1 e i ot £ £ o b e e i e et o i () s em
PAUTD
PMANUAL
RELECTT
'O |

3

PAUTMARN
L D9
T

P HIGH |

VHTEH :
LT AR !
POVLEVEL
S N
A iR
B I T o

REFERER NICHMAME REFERENCE DESCRIFTION
LOBRLE  ADL AUTO DIGLLER ORNE RELAY
DOl AUT_MAN AUTO MANUAL SELECTION
@17 HI_HIT HIGH HIGH TANK LEVEL
LOBEL7  TPWR TELEMETRY SITE FOFWER FAIL

Fragram: ATRVALC C: \LMIDAATRVAL Elock: _MAIN

|

_ Q-Pulse 10 TMS860 L Aclvelonz/aona ot . Poge83ofz9r -]
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\./-o-cbur‘r} Se;\}erglge System Parker Island Vacuum Séweroge System OM Manual

PE-04a-9%  10:38 GE FaANUC SERIES 9@-30/90-20 DOCUMENTATION (vE.O2) Fage g
BRISRERANE CITY COUNCIL : PARKFER ISLAND FROJECT
Frogramme : OSCILLATION FTY. LTD (@2) 476 5911

L1 ORUNG 7S BTEF H@3
LAUTO AUTO
L FANUAL DIALLER
PSELECTI TWO
LN ' REL.AY
PEUT MAN AD
LT ER0L : 700016

J —— J / I. rAk s oAbt et Sk 44 AL et e B8 ks s S RLD trs St St SRS D S S S0 i s O S e e St s i et L S P S e o S e 1 0 b et Bt T S = A e e b A S e S i L S e P o e S i e e ( ) —

PTELEMET

TRY VP L

PAVATILLAR

Lk

TviaY
HVABIN] e

| S B ] /’ l' [ESSI

FTELEMET
RY VR
L AVATLAE
HLE
PoTVRAY
L AOOEZE
IS B e

’.
LE

TH1AY

R A 67 s
I e A R

|
H

y TELEMET
PRY G2

AVATLAR]

t

)

i

:
TRVATL.AR
: =

'

}

T N e e T S e T L L

+

i C END OF FROGRAM LOGIC )

FEFERENCE NICKENAME REFERENCE DESCRIFTION
yAl]r R RS D2 AUTO DIALLER TWO RELAY
ANVl R AUT MARN AUTO MANUAL, SELECTION

‘ pA SIS TS1AY TELEMETRY HF1 AVATLABLE
! B Liped THEAV TELEMETRY SPZ2 AVATLARLLE
. rjeh) TVIAV TELEMETRY VFIL AVAILABLE
ZOBBEE TVZAV TELEMETRY VP2 AVAILARLE

Frogram: AIRVAC - L NLMPBNATRVAC Block: _MATN
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BCC1
MAIN
' ISOLATOR
: o 100 , AT N rer AN e =X . |
| 415VAC
B :,4: 101 e 101 (SH 2)
415VAC |
102 . - . 102
c e I 2
E
N e 103 - o 103
EXTERNAL | X X J‘
TO PANEL s - 8Amp 13D 8Amp M [ []20 Ame
t
6Am e
P[] 108 109 110 - o2
104 O .
240 VAC 8 AMP 15 AMP 8 AMP 20 AMP |
TRANSFORMER OUTLET OUTLET CIRCUIT OUTLET
305 R FOR (SPARE) BREAKER (SPARE)
i - AUTO (SPARE)
Y T DIALLER _
MAIN
4Amp [] PANEL !
E/Stop |
el e o0 T DR N et 01 R S TS RS S S iR
e SRR Tt e = PLC OUTPUTS
[ (SHEET 5)
- I 115
e e s o e s e i P e A i Wi PP . e Bty e . s S B e B S W i, W _0‘4_‘*—
sl B |
] 1. | 106 ’
o o o © o o PLC INPUTS
S8 183355145 |43 | 107 (SH 3 & 4)
- ezglea|ea i ity e 1 o o}
i e ot = = :
L S __,,.U_,L ) _.. 106 MULTITRODE
LEVEL :
PROGRAMMABLE CONTROLLER — " g‘ﬁ‘é’g? 1R5M
i somll o o - N <)
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Doyl

rslena-Maeuum-Sewsrage-System QM Manual

VU(_,UUIIIchvcluchyafcnr FORe 15t

_~ A 100 _ 100
j415VAC B 101 o
(SH1)
102 3 o 102
(SH4) (SH4) . (SH4) (SH4)
' %408 {409 410 E411
' fEM Efﬁz %
106 | ——i 106 | H 108 - 106 |
200 {201 [202 204 |205 |206 208 {209 [210 212 1213 214
) (St4) (sH4)
VP1 | SP1  spa im
i (SHS) qf" -{_ (SH5) {"?,Lff—— (SHs){"f—(—T{
x 224 (225 ' zzso }251 izsz 108 233 ‘234 235 lroe
L
TTTT '?"’ " T T %L_‘?'_{S'_“""_"""
LOCAL —l— - LOCAL ——i- -
ISO { ( ISO (
; 248 (240 257 258
VACUUM VACUUM SEWER - SEWER
! PUMP PUMP DISCHARGE DISCHARGE
'g ONE TWO PUMP ONE PUMP TWO
4 KW 4 KW 2.2 KW 2.2 KW
AIRVAC—RSM

Q-Pulse |d TMS860

Active 1071212014
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(SH 1)
110 VAC
j;l\ i TERM | ADDR INPUT DESCRIPTION
106 AUTO | o MAN el 1 Y AUTOMATIC / MANUAL SELECT
VAC 15 i | oYAC 2 3; o 2 12 VACUUM PUMPS 1 / 2 SELECT
S0 SEW 1 ¢ | o-SEW 2 0 3 13 SEWER DISCHARGE 1 / 2 SELECT
T 303 ,
4 14 SYSTEM START PUSH BUTTON
2 i 0% 15 s I5 SYSTEM STOP PUSH BUTTON
305
P 5 16 VAC PUMP 1 START
306
¥ A= o 7 17 VAC PUMP 1 STOP
L 307
8 18 VAC PUMP 2 START
! 308 s =
e o 9 | i VAC PUMP 2 STOP
309 e
A 10 | 110 SEWER PUMP 1 START
310
o 0 11 111 SEWER PUMP 1 STOP
311 | Py e S
: L K o 12 | 12 SEWER PUMP 2 START
312 e
] 0 13 | 13 SEWER PUMP 2 STOP
313 - e o s =
o iy 14 114 | —80 KPA PRESSURE “‘“‘”m
14
o—o’—}/ 79N et e e | BE —g’g KPA PRESSURE gnm Wm@‘
315 ST i
o——c»} 40— —0— o 16 116 | —40 KPA PRESSURE “T%&‘“u&,?m
o 17
O 18 |
107 | - R
- ~ ~——————0 190 e
o 20

GE SERIES 90 PLC - IC693MDL240

AIRVAC—RSM
SHEET 3
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o g it

(SH 1)
110 VAC
N A
A y
106
107
i .
- 106

( SHEET 8 )
( SHEET 8 )
( SHEET 8 )
( SHEET 8 )
VAC PUMP 1 (SH2)

VAC PUMP 2 (SH2)
SEWER PUMP 1 (SH2)

SEWER PUMP 2 (SH2)
VAC PUMP 1 (SH2)
VAC PUMP 2 (SH2)
SEWER PUMP 1 (SH2)
SEWER PUMP 2 (SH2)

TERM { ADDR INPUT DESCRIPTION
400 1 17 HIGH HIGH TANK LEVEL CLOSED Asove
401 2 118 HIGH TANK LEVEL AR
_402 lo 3 119 LOW TANK LEVEL CLOSED ABOVE
403 4 | 120 LOW LOW-TANK LEVEL  CLoSED ABove
404 5 5 21 VAC PUMP 1 RUNNING
45 1o 6 122 VAC PUMP_2 RUNNING
40 o 7 123 SEWER PUMP 1 RUNNING
7 o 8 124 SEWER PUMP 2 RUNNING
408 9 | 125 VAC PUMP 1 OVERLOAD
9 o 10 | 126 VAC PUMP 2 OVERLOAD
410 o 11| 7 SEWER PUMP 1. OVERLOAD
M5 12 § 128 ' SEWER PUMP 2 OVERLOAD
o 13 | 129 |
o 14 | 130
0 15 | 131
lo 16 | 132
.0 17
| o 18
107 -
+O 19
o 20 | )
GE SERIES 90 PLC — 1C693MDL240

AIRVAC—RSM
SHEET 4

b €
%)
go
[eN
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110 VAC
(SH 1)

A

Q-Pulse Id TMS860

Active 10/12/2014

N
OUTPUT DESCRIPTION ADDR | TERM 115
1 114
500 SH2
VACUUM PUMP 1 CONTACTOR Q1 £ © {VP1} (5H2)
501
VACUUM PUMP 2 CONTACTOR Q2 3 o g (SH2)
SEWER PUMP 1 CONTACTOR Q3 4 o992 rse_oH2)
503 SH2
SEWER PUMP 2 CONTACTOR Q4 5 O 57 (5H2)
- = 5 ol 1
504
SEWERAGE HI HI LEVEL ALARM Q5 7 o @
e 505
VACUUM LOW PRESSURE ALARM Q6 8 O — —
506
VACUUM PUMP 1 AVAILABLE Q7 9 © ®
VACUUM PUMP 2 AVAILABLE Q8 B R— s
— e =t 114 ] f
508 -
9
SEWERAGE PUMP 1 AVAILABLE ,.Ma 1 2 Ghr;.gm @
i e b e S
| SEWERAGE PUMP 2 AVAILABLE Q10 13 O | ®_
VACUUM PUMP 1 RUNNING Q11 14 o 510 R
i ~ 511
VACUUM PUMP 2 RUNNING Q12 15 © ®___-..__, e ]
% 114
16 O+H——— e e
= A e et T |
SEWERAGE PUMP 1 RUNNING | Q13 | 17 o~ ® i
3 513
SEWERAGE PUMP 2 RUNNING Q14 18 O b ®___m__“h___d
514 SH9
AUTO DIALLER ALARM ONE Q15 19 © [AD1} ot B ey
o 515 (SH9)
AUTO DIALLER ALARM TWO Q16 20 O — [ADZ2}—
- = & " A0
GE SERIES 90 PLC - IC693MDL940

e

114

AIRVAC—RSM

SHEET 5
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BcCe
OUTPUT DESCRIPTION ADDR | TERM TELEMETRY INDICATION
1 O
L 600
SITE POWER FAIL Q17 2 O -0
3 ol : 0
el s 602
AUTO/MANUAL SELECTION Q18 4 © o)
603
5 O -0
T i 604
SEWERAGE HI HI LEVEL ALARM Q19 6 O —5 e
= 60
7 © -0
- = i 606
VACUUM LOW PRESURE ALARM Q20 8 O ———— -0
e e s 607
I 9 o O ;
e e ——— [
‘f;‘ 10 ©O :
11 ©
e s o e —. i R e A 60‘8
| VACUUM PUMP 1 AVAILABLE Q21 12 O~ -0 !
4 o 13 e O |
el 610
VACUUM PUMP 2 AVAILABLE Q22 14 O~ ~0
e -' 611
| | 15 O o
E W e ¥ et 612
I— SEWERAGE PUMP 1 AVAILABLE Q23 | 16 O— -0 i
S A A - _? 613 i
| 17 © 0 |
SEWERAGE PUMP 2 AVAILABLE Q24 18 D———EM 0
Py e 615
18 © -0
L 20 o
GE SERIES 90 PLC — IC693MDL930
AIRVAC—RSM
SHEET 6
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OUTPUT DESCRIPTION

TERM

VACUUM PUMP 1 STATUS

700

/

701

VACUUM PUMP 2 STATUS

Q26

702

703

SEWERAGE PUMP 1 STATUS

ST e i i

Q27 |

704

705

SEWERAGE PUMP 2 STATUS |

Q28

706

ol Nl pl L N

707

i 10
. e ..._a,._..i-- W
1

Q29 ’

N :

8

-—h
e

'q?Ao oijo0

709

710

Q30

—
o

15

711

G

Q31

16

712

Q32

18

1 713

( H.n o T ST TS L 02 et S e m R T T ._..____{ ’

17 O
A 4

19

715

—0
—0
O

-20

O

GE SERIES 90 PLC - IC693MDLI30

o

W-FUISETa TMIB6U

Active 10/12/2014
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&éﬁébéd&é&

S di .

TELEMETRY [NDICATION

USSP PR

AIRVAC—RSM

SHEET 7

BCC7
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s 1es £

A U0 Ut T T B AT Rt AP R

1

st

T TN A A @ ST

o o e T AL ST 1

-
i1

PLC
INPUTS
(SH 4)

LO LEVEL
¢ 19)

Lo L0 LEVEL
( 20)

400

MULT!I TRODE MTIC 10/10

106

LN AT T L AT St T

402

a0

P

P

.n-..] RSV

T WS St 1 P S A

403

= oremden,

——. A LTI A TN

B
(A

o,

o—

10

4-20 Ma

0-10 Vv

-

1]

MANS

‘
o ©

cow>

oNOO;

BN =

lololo

SELECT FUNCTION
N/O > N/C °

0[0|0|0)}.

olololo

e]le]

N/0O ¢—> N/C

10

™o rmariesm

2toaer zran

800 1

801 2

i

oo
o
N.‘
W

803 4

mwrer e o

R i R e

804 5

.TMTW

e

0

805 6

v e V3t

NSNS [N — -

806 7
N Y T

SENSOR PROBE

R

808 A 9

10

106
N

w_3 cwzo

0 VAC

(SH 1)

e

[._.,ntxf“,[m,..‘-‘u-vltrz..f...:il:,.;n,w. I“,“T,-........l,,—.l,_ ::..TM’_-..NM...

3 anerrv 2 ores o

oy
S0
0

AIRVAC—RSM

T
J

SHEET 8
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(Am) (5?315)
SH 5
1
8l & 8| e
o (o)] (+)] [o)]
6 O & o & O o O o 0o 0o o O 6 6 ¢
L l ] L 1 | B + -4 * -y e -y o - %
‘wm: E81—4
L DETECTOR POWER POWER
E I | SUPPLY VOICE DIALLER .
| |
© 6 0 0 0 0o & B ‘
| ¥ |
|
i
POWER
PACK
| |
240VAC
(SH 1)

AIRVAC—RSM

SHEET 9
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SECTION 3

AIRVAC VACUUM VALVES

PART

" Q-Pulse Id TMS860

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
3.10

3.11
3.12
3.13
3.14
3.15
3.16

3.17
3.18

3.19
3.20

DESCRIPTION

PRINCIPLES OF OPERATION
CONTROLLER/SENSOR UNIT

VALVE CYCLE COUNTER

SURGE TANK

FIELD ADJUSTMENT OF THE AIRVAC VALVE
INSTALLATION AND COMMISSIONING
PREVENTATIVE MAINTENANCE

COLLECTION STATION

MODEL 5 - AIRVAC CONTROLLER/SENSOR UNIT
OPERATION AND MAINTENANCE

AIRVAC CONTROLLER/SENSOR VALVE REPAIR
CONDENSED TESTING PROCEDURES
TROUBLE SHOOTING

TROUBLE SHOOTING CHART

ADVICE WITH PROBLEMS -
AIRVAC EQUIPMENT RETURNED UNDER
WARRANTY FOR WARRANTY

RECORD KEEPING A -
CONTROLLER AND VALVES REPAIR REPORT
FORMS

TRAINING

AIRVAC EQUIPMENT PARTS LIST
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AIRVAC VACUUM VALVES

DESCRIPTION

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

The AIRVAC system relies on the use of vacuum for the
transportation of sewage. Under most conditions, the vacuum
pumps will maintain the collection tank and mains system at a
negative pressure range of —-50 to -70 kPa.. Because of its
pressure characteristics, the vacuum main may be approached in
the same manner as the usual positive pressure force main. For
example, installations may be made relatively independent of
grade. The piping material used is HDPE Class 6 and the pipe
diameters are (90 and160 mm). The AIRVAC valve separates the
collection system, which is under constant vacuum from the house
plumbing at atmospheric pressure. This valve is a pneumatically
operated device and is designed so that it will not open unless
there is a vacuum of approximately —17 kPa in the main and a pre-
determined depth of sewage in the holding tank located beneath
the valve.

When there is sufficient sewage in the tank and adequate vacuum
in the main, the AIRVAC valve opens and the sewage is admitted
to the main. This sewage flows through the vacuum main due to
the pressure differential of atmosphere behind it and one half
atmosphere on the downstream side. At -60 kPa vacuum the total
lift available is approximately 6 meters of water column. Part of this
lift must be used to overcome pipe friction and fitting losses.

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

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

___._Active 10/12/2014 __ _
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TUBING CONNECTIONS AND
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BREAT~ER uNIT LOCATED Ao
FLOOD LEvEL.

BREATHER LINE LAID WITH
A MINIMUM 1% FALL TOWaAED
VALVE PIT,

TO BREATHER.

SURGE TANK FITTED
WTH LMBREELLA AND
Dol BILL CHECK WALVE.

o st

UMBREELLA AND DuCkBiLL

: ADAPTOR TO Pv.C. PIPE
/ ‘T INSTALLED VERTICALLY AS
SHOWN.
.,‘ 3
;’
‘FLIP TOP' TIMER COVER, /
/' h TUBE CLAMPS TO
4 BE FITTED TO BOTH ENDS OF THIS TUBE .
_~AIRVAC COMBINED CONTROLLER /sENnSOR
32 UNIT WITH FIELD ADJUSTABLE TIMER.
e ,®©
- 7
% 1’ y },’ ®
= /
N /
@ ©)
f
SENSOR TuBEZ \:~
CLAMPS TO BE FITIED TO e N e e N e e S e e e =Sl
BOTH ENDS OF Th S TUBRE. a_ ) R
~ i e s ™ T e e e G 7 s e s
PVEC SENSOR CAP. THIS
UNIT SOLVENT BONDED TO _/
PVC. SENSCOR PIPE INSIDE DI® TLBE. oy
AIRVAC VALVE PIT.
SHOULD BE BELOW -
CONTROLLER IF POSS!BLE. ~
THE INFORMATION ON THIS DRAWING
IS PROTECTED BY ONE OR MCRE OF
THE FOLLOWING PATTENS:
3,774,637 3,777,778 LOWES HOUSIRG
3,791,397 4,171,853 DRAIN TUBE.
4,179,371 4,373,838
OTHER PATTENTS PENDING.
COHQTEUCT’!QN Ma‘\'EZlALﬁ.
PLASTIC PARTS: A BS.,PVC, DELRIN AND NYLON.
ELASTOMERS: EPDM, EPT, AND SILICONE. L
WMETAL: TYPE 302 STAINLESS STEEL.
e
M e Y v

AIRVAC -RSM PTY LIMITED

- Suite 11,

75mm AIRVAC VALVE

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

Telephone: (02) 417 8133
Facsimilie: (02) 417 B1g2

FIGURE 2-1
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VALVE CYCLE COUNTER

An AIRVAC valve operation cycle counter is available for fitting to
the standard valve to permit the sewer owner to monitor the

quantity of effluent passing though a particular valve. This counter

is normally fitted to a valve for a short period only to monitor the
number of cycles any one valve is achieving. It is not usually a
permanent installation and hence only one or two such counters
are normally required for a large system.

SURGE TANK

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

FIELD ADJUSTMENT OF THE AIRVAC VALVE

Controller Timing

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

minimum recommended valve timing required for different vacuum

levels.

Equipment Required

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

~ Active 10/12/2014
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20
l
i
;
i
i
\ i
15 \
: ‘ TIME TO ADMIT 40 UTRESOF SEWAGE THROUGH
THROUGH A 80MM LINE, W/A 1 METRE LIFT FROM
HOLDING SUMP TO VALVE, FOR DIFFERENT
AVAILABLE VACUUMS. (SUGGESTED MIN. VALVE
— TIMING CURVE, LIFTS, ETC. MUST BE TAKEN INTO
éﬁ ACCOUNT.
) \ .
Z
¥ 10 A -
‘o)
Lu . t
\ | 1
= <
\\\
:
\\\
5 e
I~ N
\\
1
|
0 ‘ , f
75 150 225 300 375 450 |
VACUUM (mm Hg) ' 5
! . ¥ ' ‘
AIRAC -RSM PTY LIMITED | -
! " 3 N . - ) A
: . . 75mm VALVE TIMING H
Suite 11, . ¢
283 Penshurst Streel, Telephone: (02) 417 8133 : 3
Willoughby, N.S.W. 2068 Facsimilie: (02) 417 8162 FIGURE 2-2 :
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353 Procedure

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

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

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

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

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

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

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

354 Sensor Setting

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

-Pulse Id TMS860 Active 10/12/2014 Page 119 of 229
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CONNECTING VACUUM GAUGE INTO SIDE CHECK VALVE
HOSE TO MONITOR SEWAGE AND AIR FLOW TIMING

(BN

9mm HOSE TEE e —

HURY,

/

N

TV TTTIT

WA YT T TTT il iant

ISR AN NI ENNEEEY)

VACUUM

IN, G CYCLE VALVE WITH GAUGE INSTALLED

HIGH READING — NEAR LINE VACUUM,’
MEANS SEWAGE IS FLOWING THROUGH
VALVE

3. LOW READING - UNDER 125mm HG, MEANS
AIR IS FLOWING THROUGH VALVE

N —

|| AIRVAC - RSM PTY LIMITE!

L@mﬂs—e T TSEEs e e e ACHVelOMI2/2004 . Page 121 of 229 |

FIELD ADJUSTMENT

Suite 11, ' .
283 Penshurst Street, * Telephone: (02) 417 8133

Willoughby, N.S.W. 2068 Facsimilie: (02) 417 8162

FIGURE 2-3
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If there is real doubt about the performance of a controlier/sensor a
spare unit can be substituted and the operation level/timing
compared. If this indicates a faulty controller/sensor AIRVAC
should be consulted and the unit may require servicing.

INSTALLATION AND COMMISSIONING

Vacuum Sewers

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

Incorrect sewer installation and incorrect connections from the
sewers to the AIRVAC valves will result in system 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.
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 approx. 40 litre capacity at a 300mm liquid height.
Larger capacities may cause valve malfunction.

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

The 50mm sensor 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.

Active. 10/12/2014
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Cap the open end of pipe using no-hub clamp and plug made
from a short piece of pipe with a cap glued on. Connect a 9mm
hose to the sensor cap, apply air pressure, pinch off hose and
connect to a 0-1500mm W.G. magnehelic gauge. Test at 1000mm
W.G. There should be zero leakage.

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

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

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

Leakage must be 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 adapter the other a cap to which
9mm tube adaptor is fitted. ‘

Remove breather dome, Teflon tape the 20mm male fitting and fit

the test pipe. Teflon tape the 12mm male connection in the pit and .

cap.

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.
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AIRVAC Vacuum Valve

Remove cover.
Increase the cut out in the 80mm dia. line to a total of 365mm.

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

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

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

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

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

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

Slide stainless steel clamp portions of No~Hubs over the
diaphragms with securing bolts in vertical position and equally
tighten clamps until shug. 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.

Connect a piece of 9mm hose from lower connection on "T" to
lower housing centre port.
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Connect 16mm tube with clamps from "T" to the controller air port.
Tighten clamps at both of these connections.

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

Cross overs

A cross—over is defined as the connection from the AIRVAC valve
to the vacuum sewer main. It is important that cross overs are

installed with the wye connection at the main in the vertical position.

The 80mm dia. PVC cross—over shall be laid with a fall of not less
than 0.2% or 50mm, whichever is greater, towards the vacuum
main. The recommended method of connection of the cross—-over
to the vertical wye fitting is through a long radius elbow.

PREVENTATIVE MAINTENANCE

AIRVAC 75mm Valve

Maintenance products required:

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

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

Dow Corning #111 compound silicone lubricant.

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

_into the wye body.

For application to valve rolling diaphragms:

Dow Corning #200 silicone fluid, 350 centisfoke viscosity.

The diaphragm must be fully cleaned by soap and water then dried.
Apply a thin coat of oil by hand to the entire surface of the
diaphragm.

For assembly of check valve components or rubbing connections:
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Leaklock thread sealant. Available in jars with brush applicator.
This is a blue thread sealant which should be re-applied if unit was
originally assembled using this. Itis a hard setting thread sealant
which will seal leak paths yet allow disassembly. The product may
be dissolved with isopropyl alcohol.

For application AIRVAC controller shafts:

Dow Corning Molykote #FS-3451, No. 2 consistency
Fluorosilicone grease. Cat No. 47633-16. Just a very small
amount of this is required during controller overhaul so a tube lasts
a very long time. This grease may be used on valve shafts if the
other grease is not available. Refer to controller maintenance
section for proper application procedure.

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

Yearly Maintenance

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

75mm AIRVAC Valve Disassembly and Rebuilding

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

1 L/s the valve should be removed and inspected for wear every 10
years. The valve should be replaced and returned to the workshop.

Rebuilding typically required 1/2 hour to perform and involves

replacing the valve seat (AVD-R-0) shaft seal (AVD-S-83) and
bearing (AVD3-12B). Check valve rubber components should also
be replaced (UCV and AVB-11).

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

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

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

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

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

- If piston and seat need to be removed from the shaft the procedure

is as follow:

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

Remove the three bearing screws, bearing and shaft seal (ltems
13, 14 & 15) from the screw plug. The lower housing may now be
disassembled from the screw plug by removing the six cap screws
(tem 17). This need not be disassembled under normal
maintenance. Remove the lower housing from screw plug and
remove the o~-ring (Item 12} from groove in the screw plug.
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Clean the o-ring groove, o-ring and lower housing sealing face.
Replace the o-ring in the screw plug, realign with lower housing
and replace six cap screws (ltem 17). Replace the lower housing
on the screw plug to the iower housing centre port (Figure 2-10).
Replace and secure the six cap screws, lock—-washers and nuts
(tem 3, 4 & 17).

Install a new shaft seal (printed side up) (Item 15) and new bearing
(tem 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 diaphragm #DC-200 apply light coat of silicone oil then place
on shaft. Replace piston cup washer and locknut {ltem 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 450
and not vertical and horizontal. The dip tube in the upper housing
protrudes into the cup vertically below the locknut. Thus any leg of
the "X" must not be in that position. If the "X" is aligned incorrectly
and the valve is assembled and cycled the dip tube will be broken.
This may be repaired by aligning the "X" correctly in the piston cup,
Using ABS cement glue the dip tube where broken and allow to
dry.

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

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

Next test the lower housing and seal for leaks as follows: Refer to
Figure 2-11.
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Connect a 9 mm hose from the test-box valve testing barb to the
lower housing barb of the valve. Be sure the other barb of 75 mm
valve lower housing is either connected to the side check valve if
present or capped. Connect vacuum to test box and allow to rise to
250 mm Hg. Pinch off vacuum supply. The gauge must drop less
than.6 mm Hg. per minute. If the gauge drops apply vacuum to
operator and place caps on both the lower housing spigots.
Remove vacuum from operator and immerse in water and watch for
bubbles. If no bubbles emerge and it still leaks, then a leak is
present from the upper housing to the lower housing. Check for
loose nut on shaft in the upper housing.

Unscrew the check valve from the surge tank and dismantie. 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, controlier, or
a missing o-ring on the controller.

Return valve to'inventory.
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AIRVAC 50 mm Valve

Yearly Maintenance

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

50 mm AIRVAC Valve Disassembly and Rebuilding

The valve should be removed and inspected for wear every 10
years. Rebuilding typically required 1/2 hour to perform and

“involves replacing the valve seat (AV2-10RS0) 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). Puli the shaft out downward through the lower housing (ltem
17). To remove the seat remove the locking bolt first (Item 7).

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

All parts should be cleaned prior to re-assembly. Check the shaft
for nicks which could cause sticking or seal leakage. Use a fine
sandpaper if necessary. Clean any build—up in the bearing area of
the lower housing and the umbrella check valve holes. The rubber
umbrella check valve and the shaft seal should also be replaced at
this time (Item 13 & 22). A silicone grease lubricant (Dow Corning
#111) is available from AIRVAC and should be used on shaft when
reassembling. A dry tefion lubricant (Fluoroglide) was used on the
rolling diaphragm at the factory this may be replaced with a silicone
oil coating by washing the diaphragm thoroughly in laundry
detergent then applying a thin film of #DC-200 silicone oil by hand.
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Re-assembly is in reverse order of disassembly. It may be
necessary to rotate the shaft to get proper seating of the valve seat.
After re~assembly connect vacuum and cycle the valve to check
operation. Install an AIRVAC controller/sensor unit on the valve.
To perform the lower housing leak test and complete valve leak test
follow the steps outlined in the AIRVAC 75 mm valve section
(Figures 2-11 & 2-12).

COLLECTION STATION

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

General maintenance items for the collection station are as follows:

Monthly

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

Check control panel lights

Check all motor couplings tighten set screws etc. if required.

MODEL 5 — AIRVAC CONTROLLER/SENSOR UNIT 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.

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

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

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

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

To check the sensor setting cycle the controller disconnect the

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

- 100 - 150 mm W.G.

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

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

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

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

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

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

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

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

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

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

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

When the vacuum is equalized in Chamber A & B the three-way

valve diaphragm shifts back to the left closing the vacuum passage.

Port D is again open and air flows through to Port C which closes
the AIRVAC valve. ltis now in the standby position.
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3.10.4
3.10.4.1

3.10.4.2

3.10.4.3

3.10.4.4

3.10.4.5

3.10.4.6

3.104.7

Minor Parts

Sensor Port A

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

Vacuum Port B

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

Duckbill

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

Dip Tube

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

Orifice Chamber B

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

Sensor Surge Suppressor

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

Reverse Flow Orifice

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

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

3.1 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.

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.
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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.

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 sheuld 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 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).
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Next apply a very thin film of Fluorosilicone grease Dow Corning
Part #FS-3451) to whole shaft visible within Chamber B. Next
place fingers on each end of shaft and oscillate within seals to
lubricate seals and shaft (Figure 2-18).

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

Finish valve assembly and seals etc., into other parts. To finish
assembly use a controller assembly jig which is supplied with the
AIRVAC controller test-box. Stack the parts on it: Part #AC5 first
(breather connection) then valve assembly etc. Three body bolts
should then be installed and tightened 10cm Kg. before controller is
removed from jig. Install remaining bolts connect tubes to timer
box and controller is ready for testing.

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

Water Effects

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

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

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

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

The liquid in Chamber B will not do any harm. The AIRVAC
controller has a dip tube within Chamber B to remove any water.
This works by removing the water after the valve is pulled up the
dip tube through the check valve and out the 9 mm vacuum supply
tube.
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If a PVC breather line is improperly laid with reverse fall a trap in
the line could collect water. When the valve cycles the controller
would operate properly the valve will open and the side check valve
will also open.

The side check valve will be pulling air through the "T" and against
the trapped liquid. If there is over 75 mm of liquid in the trap then
‘approximately 75 mm W.G. of vacuum will be put on the controller
and in turn on the sensor diaphragm. This vacuum will hold the
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
controlier. This is not the recommended installation but it will
function, though it will not be able to handle as much water if the
breather line leaks. As water builds in the breather "T" it can start
to rise up the 9 mm lower housing drain tube and the 16 mm
controller breather tube.

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

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

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

Over a period of time dirt may build up on the needle valve. This
will lengthen the set time cycle. If any water is pulled into the
controller it is likely some dirt particles will be in the water which
may restrict the needle valve. To clean remove needle valve and
clean all surfaces of tip with a damp rag. Wind a small piece of
paper towel on a small wire (0.7 mm diameter approximately)
dampen and rotate in the needle valve body to clean the seat.
Blow out with air pressure and re-install needle 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 molded filter that filters the air going to
the controller circuitry only, not air flow to the valve. Its purpose is
to prevent dirt build-up on the sensor seat and in the needle valve
yet allow water flow if present.

AIRVAC Controller Testing

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.

‘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
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AIRVAC CONTROLLER PART #/AC48, 16mm VENT - - PART #AC47
16mm VENT CONNECTION CONNECTION POLYETHYLENE FILTER BUSHING

AIRVAC CONTROLLER 16mm VENT CONNECTION FILTER TO BE USED ONLY ON
ABOVE GROUND BREATHER VALVES (NOT SUMP VENTED VALVES)., COMES
STANDARD WITH ALL 'D' MODEL AIRVAC VALVES AND CONTROLLERS WHERE
'D' MODEL VALVES ARE N USE.

AIR PASSAGE

FILTER BUSHING

FLUSH WITH END OF -
CONTROLLER SPIGOT

END OF FILTER
SEALS AGAINST N
SHAFT SEAL

WHEN FULLY

INSTALLED.

POROUS POLYETHYLENE FILTER
ONLY FILTERS AIR FLOWING
TO AIR PASSAGE.

FILTER ALIGNMENT RIBS, NOT PRESENT
ON OLDER MODEL CONTROLLERS. IF NOT
PRESENT, CENTER END OF FILTER SOIT
DOES NOT COVER AIR PASSAGE HOLE.

FILTER
L

BTN TS

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

AIRVAC - RSM PTY LIVITED | ____

Suite 11,
203 Penshurst Streel,
Willoughby. N.S.W. 2068

Telephone: (02) 417 8133
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Apply pressure to sensor port to trigger controller. Always cover
valve connection while controller is cycling for proper readings.
When the controller cycles Chamber A vacuum should drop to

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

Sensor Setting

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

Sensor Variable Qrifice Duckbill

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

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

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

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

Pinch the Chamber A tube under the needle valve (closing the
needie vaive 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.

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.

The check vaive and fourth seal each should leak less than 25 mm
Hg. in 10 seconds. [f the leak continues when pinching off both
1.5 mm tubes at the vacuum chamber a leak is present in the
fluidics, cracked spigot or needle valve proceed to pinch fluidics to
isolate leak.
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3.11.5.8

3.11.59

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 controlier. Check for a
cracked plastic part or leaking 1.5 mm tube or fitting.

Sensor Diaphragm

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

3.11.5.10 Second Shaft Seal & Sensor Seat

3.11.5.11

3.12

3.12.1

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

First Shaft Seal

Close the needle valve and 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.

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:

Sensor Setting

Must be between 100 mm and 150 mm W.G. Apply pressure very
slowly.
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3.12.2

3.12.3

3.12.4

3.12.5

3.12.6

3.12.7

Vacuum Sewerage System Parker Island Vacuum Sewerage System OM Manual

Sensor Variable Qrifice Duckbill

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

Chamber A

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

Third Seal Test

Disconnect hose from Chamber B to vacuum chamber. Pinch hose
with needle nose pliers, re-connect hose to vacuum chamber with
hose pinched. Gently release hose and allow vacuum in Chamber
B to rise to 260 mm Hg. vacuum, then pinch hose. Vacuum in
Chamber B should not rise over 25 mm Hg. in 10 seconds.

Check Valve and Fourth Seal Test

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

If Chamber B gauge no longer drops, but Chémber 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.

Complete Controller Leak Test

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

Sensor Diaphragm

Connect test tee to all controller ports, except sensor port,
manometer and vacuum supply. Cap controller valve connection.
Sensor port must not be capped. Pinch off vacuum supply.
Leakage must not be greater than any leakage found in Step C.
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3.13

3.13.1
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TROUBLE SHOOTING

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

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

Vacuum Collection Lines

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

(a) break in the vacuum lines;

(b) closed isolation valves and

(c) AIRVAC valve malfunction.

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

Break in the Vacuum Line

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

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

Closed lIsolation Valves

" An isolation valve may accidently be left shut in which case a

section of vacuum line will not have vacuum. This will give the
same symptoms as a valve(s) failed to open.

Close off the leaking line.

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

3.14

3.14.1

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

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

available in sewer. If vacuum is available to the sewer, the problem

is in the surge tank.

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

station failure; (b) closed isolation valve; (c) damaged vacuum
sewer; or (d) AIRVAC valve open at a different location.

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

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

TROUBLE SHOOTING CHART

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 close
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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

AIRVAC Controller/Sensor Unit

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

PROBLEMS.:

2.1 Valve Will Not Open

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

sensor diaphragm damaged

0.5 mm orifice blocked or tube kinked

water in sensor chamber

2.5 mm air passage orifice blocked

leaking valve diaphragm

@mooo0oTw

2.2 Valve Will Not Close

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

shaft in controller sticking

sensor seat leaking

0.05 mm orifice blocked or tube kinked

~oQ0Op
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2.3 Water in Sensor Line and Controller Fails

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

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

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

b. cracked diaphragm plate

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

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

d. bad controller check valve - leaking :

e. check valve in vacuum line to controller is leaking

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

a. - third seal is leaking
b. bad surge suppressor or excessive sensor line back
pressure (consult AIRVAC)

- 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

Surge Tank

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

3.1 Valve Will Not Open

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

50 mm Sensor Line

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

PROBLEM

4.1 Valve Will Not Open ,

a. no-hub clamp installed incorrectly

b. solvent bonded joints leak

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

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

4.2 Valve Will Not Close

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

removed from tank

4.3 Valve Cycles Frequently

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

Breather Line

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

5.1 Valve Will Not Open

a. 20 mm line blocked

5.2 Valve Will Not Close

a. 20 mm line blocked
b. screen on breather dome blocked

3.14.6 Vacuum

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

PROBLEMS

6.1 Valve Will Not Open

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

~® Q0O

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.

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 overioads in the pump starters, by a faulty vacuum
switch or no electric power present.
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3.15

3.16

3.17
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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 pressurizing system malfunction

d. blocked equalizing line

e. leaking gaskets between the check valve flanges and the

pump discharge connection
f. sand in collection tank

9.2 Pumps Locked Off by the Motor Overloads

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

ADVICE WITH PROBLEMS

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

AIRVAC EQUIPMENT RETURNED UNDER WARRBANTY FOR
WARRBANTY

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

Accurate records are essential for controlling eperation and
maintenance costs. AIRVAC recommends that, as a minimum, a
register of consumer complaints, AIRVAC valve failures and
collection station breakdowns should be made.
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3.18

3.19
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Each AIRVAC valve installation should be maintained with a card
for each AIRVAC valve installation. These cards should list:

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

— Preventative maintenance due dates.

- Maintenance carried out.

- Details of any spare parts fitted.

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

CONTROLLER AND VALVE REPAIR REPORT FORMS

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

TRAINING

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

AIRVAC recommends that the system operator be available 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, cross
overs and sewers as most owners make minor additions to their
system.

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

- Record keeping.
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3.20 AIRVAC EQUIPMENT PARTS LIST

The following detail of parts diagrams and ordering information.
Figure 2-35 Standard 75 mm Valve Package

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

Figure 2-37 Parts List for 75 mm AIRVAC Valve

b 7T Figure 2-38 Exploded View 50 mm AIRVAC Valve
Figure 2-39 Parts List for 50 mm AIRVAC Valve
Figure 2-40 Exploded View of Controller

Figure 2-41 Parts List for Controller
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AIRVAC - RSM PTY LIMITED

. STANDARD 75mm

VALVE PACKAGE

FIGURE 2-35

Suite 11, .
283 Penshurst Street, Telephone: (02) 417 8133
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Tten Part - ' No. Per|Item Part . | . No. Per
No. Nurter Part Description _ Unit No. Number ' Part Description “Unit
1 AC ATRVAC® Controller/Sensor Unit 1
2 ACS-1 2 inch Sensor Cap o 1
3 CHST-83 Surge Tank Check Valve ‘ 1
L Surge Tank with Check
s 54 ST-83 | valve and Nipple A o 1
| 5 | cis-83 Lower Housing Check Valve 1 1
6,8 3587 3/8" I.D, Tubing » 7.5ft l
7 58T 5/8" I.D. Tubing ] 3 ft ' . R
9 c58 5/8" Clamo 2 :
10 C38 3/8" Clamo 4
11 BD Breather Dome 1
1/2" Breather Tee with 3/8" hose
, 12 BT - . 5/8" hose adapter 1
|
13 | ®viz - 3/4" PVC Adepter . 1
[ Blue Colored - 'D' Model Sensor
: 14 ASP-D Surge Suppressor , 1
|| AIR¥AC -RSM PTY LIMITED VALVES FOR ABOVE GOU
VALVES FOR ABOVE GROUND
. VENTING ~
Suite 11, ) . _
283 Penshurst Street, Telephone: (02) 417 8133 . -
Wilioughby, N.S.W. 2068 Facsimilie: (02) 417 8162 L FIGURE 2-36 E
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ftem -Pa.rt . : — Né. Per|Iten Part No. Per:
No. Nember i Part Description ~ Unit No. Number " Part Description Unit
1 5UD3-133 bip Tube 1 20 AVD-3-03 1/4" - 29 X 1-1/2" Bolt 2 4
2 AVD3-13 Upper Piston Housing -1 21 AVD3-53 Conical Plunger 1 ! :
: -3 ADHN-0 /4" “EY Nut . ) 1 10 22 EVD-R-03 Rubber Valve Seat 1
4 EVD~LA-0 1/4" Lockwasher _ 10 23 EVD3-73 Retaining Wesher 1
5 |mD-s2-0 " Bpring - L L 1 24 2VD-IN-1 | 1/2"-13 Locknut w/nvlon insert 2
h ?iéton-ozp". | : : 1 2 NST-83 | Nvlon tube adeoter ] |
- Rolling Diaghvagm  * . : 1 26 | DD-83 | Rubber duckbill check valve 2 ' %
: ' - Piston Plate . o 1 27 Ri1-83 h Rubbar Washer 4 | ‘
E 3/8" Tubing Alapter : 2 28 Nv2-83 3/4" Nvlon Adanter ‘ :
‘ Iover Piston Housing 1 29 UCy-23 Diser nmhrella check valus 2 ‘
? o8 lamson Ll/q;zo % 1-1/4" bolt 2 30 | st=-83 Surge Tank Body | 1 :
; : , | 12| ap-s-02 O-ring . L2 31 NNI-83 | 1/4" Nylon Nipple 1 %
13 . %6-3? X 2/8" Eex Fead X o E ‘
=2 ! XVD-SC-73 Bearing Screw 3 32 EVD3=11 - Wye Boldy 1 1
4 irpi-123 ;:‘.ea:inc - 3lue ' 1 33 NEL-83 | Nylon E1l Tube 2dzpter 1 :
15 ) ap-s-83 . Wioer Shaft Seal . ] 24 BVD-1-0 1/4" x _5/8" Flatwasher 2 ;
15| awpyn Screw Plug. 1 35 | AVD-S-014 014 O-ring ‘ 1
/4" = 20 x 3/4" SOCKET
17 | wvp-202 Hezd Cap Screw . 6
18 ! :vp3-ss . Btainless Stesl Shaft . 1
13 | avwaem /2" x 1-1/8" Flatvasher . | 3 T i
| AIRVAC-RSMPTYLIMITED| =~ | PantsusTroR
e 75mm AIRVAC VALVE
: Suite 11,
| Witougoy, NS . 2063 Factimiie: o 1 oies ; o FIGURE 2-37 | - !
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Suite 11,
283 Penshurst Street,
Willoughby, N.S.W. 2068

| AIRVAC -RSM PTY LIMITED | EXPLODED VI
| ~ 50mm AIRVAC VALVE
Telephone: (02) 417 8133 FIGURE 2-38

Facsimilie: (02) 417 8162
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N T L W LI

(e=m No. Peri|Item Part. No. Fer

No. part Descriotion Unit No. Nooer | " Part Descriotion Unit -

1 Valve Bonnst 1 20 AV2-150R |O-Ring 1

2 | ZUD-EN-0 1/4" - 20 Hex Nut - ¢ 21 A2-1 e Body 1

3 2D-1H-0) 1/4" locicwasher 4 22 2VRU-2 O*énge Sv_licor:e FRubrer Umbrella 1

4 D-E-0 © |1/4" Washer 9 Ri-32 Tubker Washer 1

5 .-;-.‘.)?.-2303 Square Piné 1 Mr-33 3/8" hose x 3/4" MPT RMlapter 1

6 av2-75  |spring 1 NFT-38 3/8" hose x 3/4" FPT Adanter 1

: , v Rubber Umbrella Check
7 2J/2-18-0 1/4"-20 x 3/4V Locking Bolt 2 Ucv-83 Valva and Plate 2ssaxbly 1
ls | ave-s biephragm Cup 1

S AJ2-112D Valve Diapnragm 1

10 2V2-34 Diaghragm Plzte 1

11 22-2 I.aeaii-:ousing i 1

12 2YD-3-02 A 1/4"-20 x 1-1/8" Bolt 4

13 ~VD-5-83 Shaft Seal 1

14 AV2-12R3 - Rutber Eaffle/Gasket 1

15 2V2-8M Shaft Seal Retainer 1 I

15 | av2-3-08 18-32 x 3/8" Bolt 4 | ' !

17 AV2-3 Shaft- and Piston 1

13 | av2-10ms Valve Seat 1 . ‘ |

19 | ave-ou Geat Retainirg Washer 2 S

7 ) ) ' - . . -
AIRVAC -RSM PTY LIMITED | | | - PARTSLISTFOR
| - | ~ 50mm AIRVAC VALVE
Suite 11, . )
Wioughoy. Vi 558 i 62 1 e N | _ FiovRe2-%9 4
- Dcy D04 uf aYaYa)
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i .

AIRVAC -RSM PTY LIMITED | | | | EXPLODED VIEW OF CONTéOLLER

Suite 11, , ' ’
283 Penshurst Street, Telephone: (02) 417 8133 : ' FIGURE 2-40
Willoughby, N.S.W. 2068 Facsimilie: (02) 417 8162 ' ’ ’ J
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oot s tmT e ~  Vacuum Sewerage System Parker Island Vacuum Sewerage System OM M(ﬁnuol )

i}
}
(l

J

It Part : - Yo. Per|[Item Part ‘ o No. Per
M. Numser Part Descriotion Unit No. Marber ¢ Part Description Unit
1,2, $10-22 x 4-5/8" Bolt _ i
32 2C-31 Nut and Washers 6 21 AC~22 Shaft|Seal ¢
1
3 A=) _Sensor End Plate 1 22 AC-39 031 O-Ring 2
4 AT-24 Sensor Diaohracm 1 23 AC-7 rd Seal Mpunting Plate 1
74 X 5/16" Self Tap Sensor #6 x 3/8" Self Tap Scre~ 3rd
5 AC-32 Scres and Washer 2 24 AC-35 Seal Mounting Plate 3
6 2C-14 _Sensor Lever ]l 25 EC-40 009 Air Passage O-Ring 2
7 2C-13 Sensor Base 1 25 AC-4 Vacuun Charber A
8 2C-33 .078" Dix. » 5/8" Roll Pin 1 27 2C-12 Shaft :
: : #2-32 x 3/8" Kex Head Screw
9 AC-178 Sensor Spring 1 28 NC-38 Mounting to Valve 2
19 2C-21 Sensor Seat 1 29 BC-42 013 Controller Mounting O-Ring 1
11 | ac-2 Chamber 2 1 30 2C-5 Rir and Valve Connection 1
1/16" Tubing 2dapter for Solvent ' :
12 EC-26 Yelding (Yellow no/orifice) 3 31 AC-10 MAir Passage Plua 1]
#8 x 1-1/2" Self Tap
13 2(~25 Sensor Variable Orifice Duckbi_ll 1 33 AC-37 Scre~v _Timer Box 4
14 2C-34 £6-32 » 1/2" Hex Head Shaft Scred 1 34 AC-15 Timer Covar : 1
- i6 x 5/15" Self Tap
15 2C-9 Valve Diaohracgm Plate 2 35 2C-35 Screw Nesdle Valve 2
15 2C-=23 _| Valve Difphracm 1 38 AC-11 Timer Box 1
17 AC-4) Q07 Shatft Screv O-Ring 1 37 2C-13 Needle Valve 1
13 2AC-1638 Valve Sorinc 1 33 1157 1/16" Clear Tuhipg 12-3/8"
19 2C-8 Soring Washer 1 39 - AC-43 Alr Passage Fil:ter }
S 1/16" Tubing Adapter for Solven:

29 2C-3 Chember .B 1 40 AC=27 welding (Black w/orifice) 1

41 | xC-46 Umbrella Check Valve L 1

| AIRVAC -RSM PTY LIMITE

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

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

PARTS LIST FOR CONTROLLER

FIGURE 2-41

Paca D08 At DDQ.
) A
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