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2. ISEKI VACUUM INTERFACE VALVE 

2.1 Description and Specification 

The vacuum interface valve is vacuum operated on opening and spring 
assisted on closing. The valve is designed so that the sewer vacuum 
endures positive seating of the flexible elastomer seat. It is a 90mm 
outside diameter, 76mm inside diameter valve moulded in glass filled 
polypropylene and is capable of passing solids up to 69mm diameter. 

It has a visual flow through area of at least 60%. The conical plunger 
and its stainless steel shaft are completely out of the flow path when the 
valve is in its open position. 

The valve is equipped with a vacuum operator of the rolling diaphragm 
type which is of sufficient diameter to overcome all sealing forces and 
open the valve using sewer vacuum pressure from the downstream 
side of the valve. 

The stainless steel shaft is provided with an elastomer wiper/lip seal to 
prevent sewage from entering the valve lower housing. A silicone 
rubber umbrella type check valve is connected to the lower housing of 
the operator, which removes any condensation each time the valve 
cycles. A second umbrella type check valve is fitted in the vacuum 
supply line from the vacuum side of the valve to the controller unit. 

The valve operator is held in position on the lower housing and the Y 
body by a stainless steel three piece band clamp. This clamp is 
arranged to allow removal of the complete lower housing, shaft and 
plunger to give access to the seat. 

The valve is fitted with a two position liquid level controller which has a 

robust mounting flange that is used to secure the unit with a stainless 
steel band clamp to the valve bonnet. 

The silicone rubber sensor diaphragm is 100mm in diameter and 
activates the control system when 100-150mm water column air 
pressure is applied to it. 

A stainless steel needle valve is moulded into the controller body and is 
capable of adjusting the controller delay circuit in the range 3-10 
seconds. 

The controller unit is fitted with a manual push button to override the 
automatic operation. 
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Sequence of operation of the controller is as follows: 
Rising pressure is applied to the sensor diaphragm 
This operates the pilot valve which admits sewer line vacuum to the 3 

way valve actuator/timing volume. The 3 way valve then switches 
allowing sewer line vacuum to enter the upper valve body, which opens 
the interface valve. 

When the pressure has been relieved from the sensor diaphragm 
atmospheric pressure flows through the needle valve into the timing 
volume until the vacuum in this chamber is overcome by the spring. The 
3 way valve then switches and allows atmospheric air to enter the upper 
valve body thus closing the interface valve. 

The power to operate the Iseki interface valve is provided by the sump 
liquid level and the sewer line vacuum. No mains power supply of 
batteries are required. 

2.2 Operation and Maintenance 

The Iseki interface valve has one field adjustable setting - that which 
alters the volume of air entering the vacuum sewer network with each 
valve operation. This is achieved by changing the period of time for 
which the valve remains open following the evacuation of sewage from 
the sump. In addition to this adjustment, certain simple physical checks 
should also be made in order to ensure the valve is operating correctly. 
These checks are described below. 

Each valve should be checked once each year, using the following 
procedure. 

a) Check the sensor pipe is correctly set. To ensures the interface valve 
will operate when the correct level of sewage has accumulated within 
the collection sump the sensor pipe should be set 50mm above the 
sump invert. If the sensor pipe is lifted or lowered, then too much or too 
little sewage will be admitted during each valve firing. 

b) Check the suction pipe is located such that there is a 50mm gap 
between it and the sump invert. This helps to ensure blockage free 
operation of the vacuum system and correct emptying of the collection 
sump. 

c) Ensure all black plastic clips on the valve tubing are in place and fully 
tightened. 

d) Check the breather pipe is undamaged. 
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e) To check and if necessary adjust the interface valve timing, press 
and hold down the manual operation button for 3 seconds to allow the 
interface valve to open fully. The valve will remain open for a period, 
which is adjustable. To adjust the timing, tighten the small screw on the 
side of the interface valve controller to lengthen the air cycle time, 
unscrew to shorten the time. 

Timing of Interface Valve 
It is very important that the interface valves are timed correctly and are 
not staying open for too long. An air cycle of approximately 2 to 4 
seconds following the removal of the sewage from the sump is correct. 

Valves close to the pumping station experience a higher vacuum and 
hence should be set on a shorter open time than those far from the 
pumping station. The valves far from the pumping station experience 
lower vacuum and hence must have a longer open time to admit the 
optimum volume of air. 

If the vacuum pumps were operating too frequently then the timing on 
the valves should be investigated. 

Vacuum loss above the design level at the interface valves will affect 
adversely other interface valves on the system due to lower operating 
pressure. This will give rise to sluggish operation of the sewer network 
and may result in failure of valves caused by their closing on debris. 
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2.3 Trouble Shooting 

Symptom 

Interface valve fails 
to fire 

Interface valve 
jammed in open 
position 

Possible Cause Remedial Action 

1. Loss of pressure in 1. Check connection 
sensor and tubing of tubing with 

controller sensor cap. 
Black clips must be in 

place at all times 
2. Check tubing and 
sensor cap for 
damage 

2. Flip flop valve in 
controller sensor 
broken or stuck in 

closed position 

3. Reflux valve in 

vacuum feed line to 
controller sensor unit 
blocked 

4. 90mm dia 
suction 
pipe blocked 

1. Debris trapped 
in valve 

Check for this by 
using manual test 
button on controller. If 
no clicking sound is 
heard and valve still 
does not fire, replace 
controller unit 

Check for this by 
removing vacuum 
feed from controiler 
unit, if no vacuum 
available, replace 
reflux valve for new 
item 

Valve will almost 
invariably be in the 
open position with 
nothing passing 
through it. 
Dismantle pipework 
and clear blockage 

The blockage 
may be 
cleared by pressing 
the manual operation 
button on the 
controller unit. If not, 
remove the interface 
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2. Timing screw in 
side of controller unit 
screwed in too far 

3. Moisture and/or 
dirt in controller unit 

4. Flip flop valve 
broken or jammed 
in open position 

5. Tubing on interface 
valve and controller 
unit kinked and 
restricted airflow 

6. Sensor pipe in 

collection chamber 
blocked 

valve and strip down 
and clean or replace 
with spare valve. 

Check this by turning 
out a few turns on the 
screw. If the valve 
closes then reset 
timing by turning 
timing screw back 
until the valve stays 
open for 2-3 seconds 
only. Check this by 
using the manual 
operation button on 
the controller unit 

Look for moisture 
in tubing. Swap 
controller for spare 

Check by pressing 
manual operation 
button on controller 
unit. If no clicking is 

heard, change 
controller unit 

Visually check all 
Tubing. Replace as 
necessary 

Remove sensor tube 
from controller unit. If 
the valve closes, 
remove sensor pipe 
from collection 
chamber and clean. 
Be sure to replace all 
black clips after 
reassembling sensor 
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Slight continuous 
vacuum loss at 
interface valve 

Interface valve 
cycling repeatedly 

Debris trapped 
under seat 

1. Moisture and/or 
dirt in controller 
sensor unit 

2. Timing screw in 
controller sensor 
screwed in too far 

Fire interface valve by 
use of manual 
operation button on 
sensor unit. If this 
does not clear trapped 
item, remove valve for 
cleaning 

Look for moisture in 

tubing and replace 
controller if necessary 

Check this by 
turning out the screw 
a few turns. If the 
valve stops cycling 
reset timing by 
turning screw back 
until valve stays 
open for 2-3 seconds 
only. Check by using 
manual operation 
button 
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QUA-VAC GALLEY EQUIPMENT 

VACUUM SYSTEMS 

Brief History of the Vacuum sewage collection Technology 

Gravity systems 
In the 16th Century before Christ sewage was already transported 
via a pipe from the Palace "Mari" in the North of Mesopothamy. 

Also in the Roman period fresh water was distributed into Roman 
cities and settlements by using so called "Aqua-ducts" and sewage 
was collected and transported in the same way. 
Canalization is nowadays widely introduced, however in many 
countries the canalization has stopped at the city's boundaries. 
Villages and rural area's in many countries are not provided by 
any kind of sewage collection, system at all. 

Liernur Pneumatic systems (1866) 
Pneumatic and mechanical operating sewage collection systems were 
firstly introduced in the second half of the 19th century. 
In 1866 the Dutch engineer and former captain in the US army, 
Captain Liernur (1828-1893) introduced at a Congress in the city 
of Haarlem, The Netherlands, his vacuum operating sewage collec- 
tion system for toilet waste. He introduced the definition of so 
called "black water" for toilet waste. 
The philosophy was based on the re-use of treated toilet waste for 
agriculture. The same year _(1866) the Liernur technology was 
registered as a patent in England and The Netherlands. 

Liernur systems were installed in cities in The Netherlands, 
Amsterdam, Leiden and Dordrecht. Also in Prague (Czech), 
Trouville (France), Hanau (Germany) and Stansted in England 
systems of Liernur have been in operation. The Liernur system in 
Trouville (France) was even in operation until the 80th in this 
century. 
Captain Liernur was also a member of the German "Internationaler 
Verein gegen die Veruntreinigung der FlUsse, des Bodens and der 
Luft" from its foundation in 1877. The "Preusische Regierung" was 
very much against the discharge of sewage into the rivers result- 
ing in new laws from 1875 and on about river pollution as listed 
in the "MinisterialverfUgungen and Gutachten". 

For many other cities in Europe as Paris, Berlin, Stockholm, 
Munich, Stutgart, Zurich and Baltimore (USA) designs were made by 
Liernur and sometimes partly installed but not fully completed. 
The technical failures, the lower standard of technology and 
changed philosophies about total sewage collection have contribut- 
ed to the fact that, at date, none of the Liernur systems are 
operative anymore. However 
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QUA-VAC GALLEY EQUIPMENT 

VACUUM SYSTEMS 

Joel Liljendahl (1956) 
In 1956, more than 100 years after Liernur, the Swedish engineer 
Joel Liljendahl filed a patent on vacuum collection and transport 
of toilet waste by means of air. 
The system introduced by Liljendahl had great equality with the 
Liernur principle. But the technological development of a 100 
years contributed to a more viable solution for the Liljendahl's 
invention. The vacuum operating toilets in Liljendahl's concept 
were using only 1,5 liter of water per toilet flush. The sewage 
was drawn into the system by means of air, approx. 50 liter of air 
per toilet flush. The pipe network was provided with so called 
"pockets", a kind of syphons, to collect the sewage at no flow 
situation and form a plug or water lock to make sure that the 
sewage will be pushed adequately further on through the pipe net 
work by the next toilet flushes. 

Electrolux (1968) 
Electrolux AB, Sweden bought the rights on the vacuum technology 
as specified by the inventor Mr. Joel Liljendahl. Electrolux 
developed and introduced for use in recreational estates and on 
board ships. 
Later on Electrolux developed a vacuum system for collection and 
transport of black and grey water by means air. This system is 

called Vacuflow. From the early 70th the Vacuflow system is 

further developed by the Dutch engineer Dietrich Gottreich 
Quatfass, working for the Electrolux group in The Netherlands. 

EVAC AB (1985) 
In 1985 Electrolux sold its total vacuum division, including their 
new applications for train and aviation systems, to Ito Sanitair 
AB in Sweden which continued the vacuum business under the brand 
name EVAC. 

QUA-VAC B.V. (1990) 
In 1990 Dietrich.Gottreich Quatfass, still active within the EVAC 
group as Managing Director for the Benelux operation, bought all 
world wide Vacuflow rights from EVAC AB. and continued the devel- 
opment of the Vacuflow technology through QUA-VAC B.V. 
At the same time QUA-VAC has been appointed EVAC's distributor for 
the business areas MARINE and INDOOR in The Netherlands, Belgium 
and Luxembourg. 

Since. 1990 the Vacuflow technology is widely introduced 
of 

a 

number of countries through out the world. The principle of the 
system is still based on Liljendahl's so called "saw tooth" pipe 
profile, however in the mid 80th a new calculation method based on 
the syphoning effect and the filling degree of the pockets in the 
lower sections of the pipe network was developed by Dietrich G. 

Quatfass and the Swedish engineer Sven Oldfelt. 
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QUA-VAC GALLEY EQUIPMENT 

VACUUM SYSTEMS 

The QUA-VAC company developed a wide range of new vacuum Operating 
discharge valves and controllers of different sizes for different 
applications. The vacuum sewerage technology is used for many 
different applications. Like in protected freshwater area's in The 
Netherlands as well as in Germany. Also in parts of big cities 
like Hong Kong where the old suburbs for the native Chinese 
people, built in carree shape with very narrow streets, are 
sewered by means of this technology. 

Since the beginning of the 90th there are three main designers & 

suppliers of vacuum sewage systems on the world market; Ebara 
(Airvac) and Iseki in Japan and QUA-VAC in The Netherlands. 
Other companies may be active from time to time in their own local 
market place using different kinds of solutions to handle sewage 
by means of a pneumatic operating valve. Due to the patents filed 
by Liljendahl the other suppliers had to choose-for another way of 
transport, mainly by changing the pipe profile and calculation 
method. QUA-VAC is the only designer who acquired the right on 
these patents. 

Nowadays QUA-VAC has the most widely spread network of designers 
and distributors for vacuum operating sewage systems in the world. 

( 
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2. INAX VACUUM INTERFACE VALVE 

2.1 Description and Specification 

vacuum sewerage 

The vacuum interface valve is vacuum operated on opening and spring 
assisted on closing. The valve is designed so that the sewer vacuum 
endures positive seating of the flexible elastomer seat. It is a 90mm 
outside diameter, 76mm inside diameter valve and is capable of 
passing solids up to 65mm diameter. 

It has a visual flow through area of at least 60%. The conical plunger 
and its stainless steel shaft are completely out of the flow path when the 
valve is in its open position. 

The valve is equipped with a vacuum operator of the rolling diaphragm 
type which is of sufficient diameter to overcome all sealing forces and 
open the valve using sewer vacuum pressure from the downstream side 
of the valve. The stainless steel shaft is provided with an elastomer 
wiper/lip seal to prevent sewage from entering the valve lower housing. 
The valve operator is held in position on the lower housing and the Y 
body by stainless steel bolts. 

The valve is fitted with a two position liquid level float which has a 

robust mounting that is used to secure the unit. 
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C-Ge. 
vacuum sewerage 

Sequence of operation of the controller is as follows: 
Rising sewage in the pit raises the float and operates the pilot valve 
which admits sewer main vacuum to the 3 way valve actuator. The 3 

way valve then switches allowing sewer line vacuum to enter the upper 
valve body, which opens the interface valve. 

When the sewage level has been lowered, the float falls and the 3 way 
valve then switches and allows atmospheric air to enter the upper valve 
body thus closing the interface valve. 

The power to operate the INAX interface valve is provided by the sump 
liqUid level and the sewer main vacuum. No mains power supply or 
batteries are required. - 

2.2 Operation and Maintenance 

The INAX interface valve admits sewage and air into the vacuum main 
with each valve operation. This is achieved by the admission pipe on 
the upstream side of the vacuum valve. Certain simple physical checks 
should also be made in order to ensure the valve is operating correctly. 
These checks are described below. 

Each valve should be checked once each year, using the following 
procedure. 

a) Check the float sensor is correctly set. To ensures the interface valve 
will operate when the correct level of sewage haS accumulated within 
the collection sump the float should be set as detailed in the following 
diagram. If the float is lifted or lowered, then too much or too little 
sewage will be admitted during each valve firing. 

b) Check the suction pipe is located as shown on attached sketch. This 
helps to ensure blockage free operation of the vacuum system and 
correct emptying of the collection sump. 

c) Ensure all stainless steel clips on the valve tubing are in place and 
fully tightened. 

d) Check the air admission pipe is undamaged. 
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2.3 Trouble Shooting. 

Symptom 

Interface valve fails 
to fire 

Interface valve 
jammed in open 
position 

Slight continuous 
vacuum loss at 
interface valve 

Possible Cause 

1. Two way valve in 
controller sensor 
broken or stuck in 
closed position 

2. 90mm dia 
suction 
pipe blocked 

1. Debris trapped 
in valve 

2. Two way valve 
broken or jammed 
in open position 

3. Tubing on interface 
valve and controller 
unit kinked and 
restricted airflow 

Debris trapped 
under seat 

GG 
vacuum sewerage 

Remedial Action 

Manually operate 
float mechanism. 
If no clicking sound is 
heard and valve still 
does not fire, replace 
controller unit 

Valve will almost 
invariably be in the 
open position with 
nothing passing 
through it. 

Dismantle pipework 
and clear blockage 

The blockage 
may be cleared by 
removing the interface 
valve and strip down 
and clean or replace 
with spare valve. 

Check by manual 
operation of float 
mechanism. 
If no clicking is 
heard, change 
controller unit 

Visually check all 
Tubing. Replace as 
necessary 

Fire interface valve by 
manual operation of 
float unit. If this does 
not clear trapped 
item, remove valve 
for cleaning 
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. 1999 10: 53 QUA VAC Be V. +31 ( 36 ) 5350909 NO. 316 P.2/2 

MOUNTING INSTRUCTION QUA-VAC VACUFLOW STARTER VALVE 
(Data Sheet 222 El) 

discharge valve 

ral iri Falk E 

111111111k 
Not included in package: 

0 7 level pin 800.1106 
8 nut s.s. 940.0101 

9 level rod 800.1107 

Included in package: 

1 cover plastic 557.5910 

2 starter valve 557.6000 
3 safety nut 940.0109 
4 washer nylon 940.0133 
5 washer nylon 800.1114 
6 screw N15 940.0027 

Note: 

Attoch screws (6) to existing bracket. 
Assemble (3), (4) and (5) to level pin rod. 

DD. 25. Sept. 1998 
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INGHAMS INDUSTRIAL ESTATE, HEMMANT 

BRISBANE CITY COUNCIL 

OPERATION & MAINTENANCE MANUAL 

Confidential Information 

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

AIRVAC-RSM PTY LIMITED 
Suite 11, 
283 Penshurst Street; 
Willoughby NSW 2068 

Telephone: 
Facsimile: 

(61 2) 9417 8133 
(61 2) 9417 8162 

DOCUMENT Ncei5471- 
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1 

SECTION 1 

INGHAMS INDUSTRIAL ESTATE, HEM ANT VACUUM SEWERAGE SCHEME 

1.1 Description 

1'.2 Reticulation 

1.3 Pumping Station 
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INGHAMS INDUSTRIAL ESTATE, HEMMANT VACUUM SEWERAGE SYSTEM OPERATION & MAINTENANCE MANUAL 

1. TRANSPORT SYSTEM 

1.1 DESCRIPTION 

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

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

1.2 RETICULATION SYSTEM 

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

Figure 9347-02 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 pumping station which is shown in Figure 
9347-03. Sewage enters the collection tank from the vacuum mains. The level rises 
and the duty sewage pump is switched on by a signal from the level probe. The 
sewage is pumped via the 0110 HDPE rising main to a new discharge manhole 
adjacent to the existing manhole. Duty and standby sewage pumps are provided. 

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

The control philosophy for the pumps is:- 
Selector switch auto/manual. Automatic start up is provided in the event of power 
failure. 

Auto Mode 

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

Manual Mode 

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

Section 1 
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Break in the Vacuum Line 

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

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

Closed Isolation Valves 

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

Close off the leaking line 

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

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

3.13.1.3 AIRVAC Valve Malfunction 

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

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

3.13.2 AIRVAC Valve 

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

3.13.2.1 Valve failed to close 

Disconnect vacuum from controller. If the valve closed then: 

a. Controller is faulty. 

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

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

Section 3 
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I 

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 

AIR VAC) 

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

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

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

a. bad shaft seal on air port #1 

3.14.3 Surge Tank 

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

PROBLEM 

3.1 Valve Will Not Open 

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

3.14.4 50 mm Sensor Line 

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

PROBLEM 

4.1 Valve Will Not Open 

a. no-hub clamp installed incorrectly 
b. solvent bonded joints leak 
c. 050 mm line too close to bottom of tank. If sensor line is closer to the bottom 

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

Section 3 
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d. 9 mm hose from 50 mm sensor cap to controller installed incorrectly or not 
clamped 

4.2 Valve Will Not Close 

a. line incorrectly graded, creating blockage holding pressure on sensor line. 
b. 080 mm suction line blacked. Sewage not being removed from tank 

4.3 Valve Cycles Frequently 

a. length of 050 mm line too long 
b. ground infiltration 

3.14.5 Breather Line 

The purpose of the breathe 
valve operation. 

PROBLEMS 

5.1 Valve Will Not Open 

a. 20 mm line blocked 

5.2 Valve Will Not Close 

a. 20 mm line blocked 

line is to supply atmospheric air for the controller and 

b. screen on breather d e blocked 

3.14.6 Vacuum 

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

PROBLEMS 

6.1 Valve Will Not Open 

a. no vacuum at Collecti. n Station 
b. 9 mm vacuum hose blacked 
c. surge tank blocked 
d. isolation valve closed 
e. broken vacuum line 
f. less than 16 kPa vac m available. 

3.14.7 Gravity House Service Lin 

The purpose of the gravity use service line is to allow the sewage from the home 
to flow by gravity to the AIR AC valve pit. 

Section 3 
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PROBLEMS 

7.1 Valve Cycles a Seco 

a. excessive back pres 
Install a special orific 

7.2 Valve Cycles Seve 
Vacuum Gauge is H 

Drop on Air Cycle 

a. gravity line is not pro 
When valve cycles, 
and closes. Then se 
triggers valve. 

3.14.8 Collection Station 

A vacuum sewage collectio 
gravity scheme which is fe 

vacuum station is fitted with 

Loss of Vacuum 

PROBLEMS 

8.1 If the vacuum is low 
the sewers. 

8.2 If no leaks are found 
inside the vacuum p 

valves. 

8.3 Vacuum reading is lo 

pumps will be 'locked 
pump starters, by a f 

3.14.9 Discharge Pumps 

PROBLEMS 

9.1 Loss of Prime is 
Pumps. This can be 

d Cycle After Sensor is Triggered 

re on gravity 1. e due to extremely long gravity line. 
in 50mm senso cap to eliminate 

a. incorrect or faulty sea 
b. faulty mechanical sha 
c. seal pressurising syst 
d. blocked equalising lin 
e. leaking gaskets betw 

connection 
f. sand in collection tan 

I Cycles Atty. Sensor is Triggered and When 
ked into Side Check Valve Hose Vacuum does not 

rly laid, Pockets in gravity line are collecting sewage. 
empties holding tank, applies vacuum to gravity line 
age is pulled from gravity line pocket to tank which 

. station is similar to the district pumping station of a 
by several lift stations. The main difference is that the 
wo (2) vacuum pumps. 

d the vacuum pumps are running, the leak is in one of 

in the sewers, the problem could be insufficient liquid 
ps (liquid ring vacuum pumps only) or leaking check 

and the vacuum pumps are not running. The vacuum 
ff' by the high sewage level probe by overloads it the 
Ity vacuum switch or no electric power present. 

e Main Problem Associated with the Discharge 
aused by: 

fitted to the force main check valves 
seals 

m malfunction 

en the check valve flanges and the pump discharge 

Section 3 
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representative will be avail ble to give "on-the-job" training. AIRVAC is willing to 
train any replacement oper. ors. 

The AIRVAC training progr includes: 

Installation of AIRVA' valve, valve pit, holding tanks, crossovers and sewers 
as most owners mak minor additions to their system. 

Trouble shooting procedures. Faults re set up in the demonstration rig for 
trainees to locate and ectify. 

Record keeping. 

3.20 AIRVAC EQUIPMENT PAR 

The following detail of parts 
Figure 2-35 Standar 

Figure 2-36 

Figure 2-37 

Figure 2-38 

Figure 2-39 

Figure 2-40 

Figure 2-41 

Part No 

Parts Lis 

Explode 

Parts Lis 

Exploded 

Parts Lis 

S UST 

iagrams and ordering information. 
75 mm Valve Package 

r 75 mm Valve for Above Ground Venting. 

for 75 mm AIRVAC Valve 

View 50 mm AIRVAC Valve 

for 50 mm AIRVAC Valve 

View of Controller 

for Controller 

Section 3 
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1 AC AIRVAC Controller/Sensor 
Unit 

1 

2 ACS-1 2" Sensor Cap 1 

3 CHST-83 Surge Tank Check Valve 1 

4 ST-83 Surge Tank with Check 
Valve and Nipple 

1 

5 CHLH-83 Lower Housing Check Valve 1 
. 

6,8 38T X" ID Tubing 7.5 ft 

7 58T X" ID Tubing 3 ft 

9 C58 . X" Clamp 2 

10 C38 X" Clamp 4 

11 BD Breather dome 1 

12 BT " Breather Tee with 
X" Hose %" Hose Adaptor 

1 

13 PV12 X" PVC Adaptor 1 

14 ASP-D Blue Coloured - 'D' Model 
Sensor Surge Suppressor 

1 

i 

AIRV4C -RSM PTY LIMITED 

Suite 11, 

283 Penshurst Street, Telephone: (02) 417 8133 
. ...... _ ., 

PART NUMBERS FOR 751rim 
VALVES FOR ABOVE GROUND 
VENTING 

FIGURE 2-36 
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1 AVD3-13B Dip Tube 1 20 AVD-B-03 X" - 20 x 1X" Bolt 2 

2 AVD3-1B Upper Piston Housing 1 21 AVD3-5B Conical Plunger 1 

3 AVD-HN-0 X" Hex Nut 10 22 AVD-R-OB Rubber Valve Seat 1 ^_ 

4 AVD-LW-0 X" Lock washer 10 23 AVD3-7B Retaining Washer 1 

5 AVD-SP-0 Spring 1 24 AVD-LN-1 K"- 13 Locknul with nylon 
insert 

2 

6 AVD3-3 Piston Cup 1 25 NST-83 , Nylon Tube Adaptor 1 

,7 AVD-D-0 Rolling Diaphragm 1 26 DD-83 Rubber Duckbill Check 
Valve 

2 

8 AVD3-4 Piston Plate 1 27 RW-83 Rubber Washer 4 

9 PTA-83 
(WTSP-78) 

X" Tubing Adaptor 2 28 NMA-83 X" Nylon Adaptor 4 

10 AVD3-2 Lower Piston Housing 1 29 UCV-83 Rubber Umbrella Check 
Valve 

2 

11 AVD-B-01 x" - 20 x 1 g" Bolt 2 30 STB-83 Surge Tank body 1 

12 AVD-S-02 0-Ring 2 31 NNI-83 X" Nylon Nipple 1 

13 AVD-SC-7B 6-32 x X" Hex Head 
Bearing Screw 

3 32 AVD3-11 Wye Body 1 

14 AVD3-12B Bearing - blue 1 33 NEL-83 Nylon Ell Tube Adaptor 1 

15 AVD-S-83 Wiper Shaft Seal 1 34 AVD-W-0 X" x X" Flat washer 8 

16 AVD3-10 Screw Plug_ 1 35 AVD-S-014 014 0-Ring 1 

17 AVD-B-02 X"- 20x X" Socket Head 
Cap Screw 

6 
. 

18 AVD3-SS Stainless Steel Shaft 1 

19 AVD-W-1 X" x 1X" Flat washer 3 

., ... ... . _...._.. . . .___ ... .. . ... . _ ... _. .... .._ ... 

AIRVA C C. RSM PTY LIMITED 

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

- , 

PARTS LIST FOR 
75mm AIRVAC VALVE 

FIGURE 2-37 

_ 
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AIRVAC RSM PTY MD 
Suite 11, 
283 Penshurst Street, 
Willoughby, N.S.W. 2068 

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

EXPLODED VIEW 

50mm AIRVAC VALVE 

FIGURE 2-38 
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..., 

a. 
. 

1 AV2-6 Valve Bonnet 1 20 AV2-150R 0-Ring 1 

2 AVD-HN-0 X" - 20 Hex Nut 4 21 AV2-1 Wye Body 1 

3 AVD-LW-0 X" Lock washer 4 22 AVRU-2 Orange Silicone Rubber 
Umbrella 

1 

4 /VD-W-0 X" Washer 9 23 RW-32 Rubber Washer 1 

5 AV2-23OR Square Ring 1 24 NMT-38 K" Hose x X" MPT Adaptor 1 

6 AV2-7S Spring 1 25 NFT-38 X" Hose x X" FPT Adaptor 1 

7 AV2-LB-0 X" - 20 x X" Locking Bolt 2 26 UCV-83 Rubber Umbrella Check 
Valve and Plate Assembly 

1 

8 AV2-5 Diaphragm Cup 1 ' 

9 AV2-11RD Valve Diaphragm 1 

10 AV2-4 Diaphragm Plate 1 

11 AV2-2 Lower Housing 1 

12 AVD-B-02 y, " - 20 x 1X" Bolt 4 

13 AVD-S-83 Shaft Seal 1 

14 AV2-12RB Rubber Baffle/Gasket 1 

15 AV2-8M Shaft Seal Retainer 1 

16 AV2-B-08 8-32 x K" Bolt 4 

17 AV2-3 Shaft and Piston 1 

18 AV2-1ORS Valve Seat 1 

19 AV2-9M Seat Retainin Washer 2 

.... ........._ .. .. .... 

AIRVAC - RSM PTY LIMITED 

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

PARTS LIST FOR 
50mm AIRVAC VALVE 

FIGURE 2-39 
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AIRVAC - RSM PTY Li a 1TED 

Suite 11, 

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

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

EXPLODED VIEW OF CONTROLLER 

FIGURE 2-40 
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1, 2, 32 

. 

AC-31 10-24 x 4,g" Bolt Nut and 

Washers 

6 22 AC-39 031 0-Ring 2 

3 AC-1 Sensor End Plate 1 23 AC-7 3rd Seal Mounting Plate 1 

4 AC-24 Sensor Diaphragm 1 24 AC-35 6 x %" Self Tap Screw 

3rd Seal Mounting Plate 

3 

5 AC-32 4 x K" Self Tap Sensor 
Screw and Washer 

2 25 AC-40 009 Air Passage 0-Ring 2 

6 AC-14 Sensor Lever 1 26 AC-4 Vacuum Chamber 1 

7 AC-13 Sensor Base 1 27 AC-12 Shaft 
8 AC-33 .078" Dix. x %" Roll Pin 1 28 AC-38 8-32 x X" Hex Head Screw 

Mounting to Valve 
2 

9 AC-17B Sensor Spring 1 29 AC-42 013 Controller Mounting 
0-Ring 

1 

10 AC-21 Sensor Seat 1 30 AC-5 Air and Valve Connection 1 

11 AC-2 Chamber A 1 31 AC-10 Air Passage Plug 1 

12 AC-26 X6" Tubing Adaptor for 
Solvent Welding 
(Yellow no/Orifice) 

3 33 AC-37 8 x 1X" Self Tap Screw 
Timer Box 

4 

13 
- 

AC-25 Sensor Variable Orifice 
Duckbill 

1 34 AC-15 Timer Cover 1 

14 AC-34 6 - 32 x X" Hex Head Shaft 
Screw 

1 35 AC-36 6 x K6" Self Tap Screw 
Needle Valve 

2 

15 AC-9 Valve Diaphragm Plate 2 36 AC -1 1 Timer Box 1 

16 AC-23 Valve Diaphragm 1 37 AC-18 Needle Valve 1 

17 AC-41 007 Shaft Screw 0-Ring 1 38 116T gs" Clear Tubing 12 - X" 
18 AC-16S Valve Spring 1 39 AC-43 Air Passage Filter 1 

19 AC-8 Spring Washer 1 40 AC-27 K6" tubing Adaptor for 
Solvent Welding 
(Black w/orifice) 

1 

20 AC-3 Chamber B 1 41 AC-46 Umbrella Check Valve 1 

1 
21 AC-22 Shaft Seal 4 

. . -... -........ . ... 

4IRVAC -RSM PTY LIMITED 

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

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

PARTS LIST FOR CONTROLLER 

FIGURE 2-41 
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When activated this valve takes a vacuum supply from the sewer and providing not 
less than 16 kPa vacuum is available, applies it to the upper piston operator. 
Evacuation of this operator pulls up the piston and opens the AIRVAC valve. As the 
valve opens the sewage is evacuated from the holding tank which relieves the 
sensor pressure. The timing circuit of the controller commences the timing to a 
preset valve cycle. When the cycle time has expired the three-way valve switches 
over to connect atmospheric pressure to the operator. The valve spring then starts 
the piston moving toward the closed position. At around half stroke, the vacuum of 
the sewer takes over and pulls the valve firmly closed. The valve and controller are 
now in standby position. 

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

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

3.4 VALVE CYCLE COUNTER 

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

3.5 SURGE TANK 

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

3.6 FIELD ADJUSTMENT OF THE AIRVAC VALVE. 

3.6.1 Controller Timing 

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

3.6.2 Equipment Required 

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

3.6.3 Procedure 

Remove the side check valve hose and fit the vacuum gauge as shown in Figure 2- 
3. Check that the sewer vacuum is in excess of 16 kPa. Run water or sewage into 
the holding tank until the AIRVAC valve cycles. As the valve cycles, time the 
sewage flow through the valve, ie. start stop-watch immediately when valve opens. 
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Watch the vacuum gauge carefully. When the AIRVAC valve cycle commences the 
gauge will show a vacuum reading. As the valve stops admitting sewage and starts 
on its air cycle the vacuum gauge will flicker to zero. This point is the end of the 
sewage cycle. Stop the stop-watch. Usually the sewage time will be 2 to 3 

seconds. Run more water into the holding tank and using the stop-watch time a 
complete AIRVAC valve cycle. 

The complete AIRVAC valve cycle time should be double the sewage entry time. 
For example, 2 seconds for sewage plus 2 seconds for air = 4 seconds open time. If 

this is not so, re-adjust the controller timing as follows: 

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

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

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

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

3.6.4 Sensor Setting 

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

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

3.7 INSTALLATION AND COMMISSIONING 

3.7.1 Vacuum Sewers 

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

Incorrect sewer installation and incorrect connections from the sewers to the 
AIRVAC valves will result in system malfunction and increase operation and 
maintenance costs. 

Wye connections installed other than vertical to the main will cause flooding of the 
connection or branch sewer. A correctly installed AIRVAC system will require little 
maintenance. 
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A 

3.7.2 Valve Pit 

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

It is important that a sump be formed in the bottom of the buffer tank that has 
approximately 40 L capacity at a 300mm liquid height. Larger 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, install the 50mm AIRVAC sensor cap on one end. See Figure 2-7. Sensor 
line must be leak tested. 

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

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

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

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

Leakage must be repaired before proceeding. 

Install the AIRVAC breather unit as shown on the engineers drawings. For the 
standard outside breather, it is important that the breather line be laid with a slight 
fall towards the AIRVAC valve and be leak tested. See Figure 2-8. 

Fabricate a test pipe out of a short length of 20mm PVC pipe, one end fitted with a 

screwed male adaptor, the other with a cap to which 9mm tube adaptor is fitted. 

Remove breather dome, Teflon tape the 20mm male fitting and fit the test pipe. 
Teflon tape the 12mm male connection in the pit and cap. Blow air by mouth or 
hand pump into 9mm tubing connected to test pipe, pinch tube to contain air and fit 
to HIGH port of 0-13 kPa magnehelic gauge, release pinched tube and test at 9.8 
kPa for one minute. If pressure is constant, breather line is satisfactory. Should the 
gauge pressure drop more than 0.25 kPa per minute, remake joints and retest. 

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

PVC CAP FITTED WITH 9mm I.D. HOSE CONNECTOR 

- PVC FEMALE ADAPTOR SUP X MPT 

TEFLON TAPE 

AIRVAC VALVE BREATHER REMOVED FOR TESTING 

TEST AT 12 kPa FOR ONE MINUTE 

TEFLON TAPE 

PVC CAP, INSTALL FOR TEST 

AIRVAC - RSM PTY LIMITED 

Suite 11, 

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

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

essenemsemener 

BREATHER LINE TESTING 

FIGURE 2-8 
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3.7.3 AIRVAC Vacuum Valve 

Remove cover. 

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

After cut out is made trim an 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 room to insert the AIRVAC valve. 

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

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

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

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

Slide stainless steel clamp portions of No-Hubs over the diaphragms with securing 
bolts in vertical position and equally tighten clamps until snug. Be sure smooth 
portion of the corrugated band slides inside the other end of the band. Using a "T" 
handle torque wrench, tighten both No-Hub clamps. Torque should not exceed 
0.693 kg.m or 60 in.lb. 

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. 

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

If the AIRVAC valve installation is being made to an operating sewer system, the 
controller timing should be set at this stage. The controller sensor setting should be 
1 - 1.5 kPa and is not adjustable. It should be checked however to ensure proper 
operation. 

3.7.4 Crossovers 

A cross-over is defined as the connection from the AIRVAC valve to the vacuum 
sewer main. It is important that crossovers are installed with the wye connection at 
the main in the vertical posi 'on. The 080mm PVC or 090 HDPE cross-over shall 
be laid with a fall of not less 

tit 

han 0.2% or 50mm, whichever is greater, towards the 
vacuum main. The recomm nded method of connection of the cross-over to the 
vertical wye fitting is throug a long radius elbow. 
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3.8 PREVENTATIVE MAINTENANCE 

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

For assembly of check valve components or rubbing connections: 

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

For application AIRVAC controller shafts: 

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

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

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

3.8.1.1 Yearly Maintenance 

No actual valve maintenance is required on a yearly basis. The valve installation 
and its operation should be inspected once a year as a trouble-shooting procedure. 
Check for dirt or water in controller, valve or tubes. Clear above ground vent 
screens of spider webs etc. Screens may require replacement. Cycle the valve 
preferably by running water and monitor the operation. Check valve timing and 
adjust if necessary. 
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3.8.1.2 75mm AIRVAC Valve Disassembly and R 

Routine maintenance of the valve is nor 
operator. However in this system with only 
expedient to substitute a valve known to be 

question to us for service. The followin 
however describe the maintenance proce 
valves yourselves. For average flow value 
removed and inspected for wear every 10 y 

The valve should be replaced and returne 
required 1/2 hour to perform and involves re 
seal (AVD-S-83) and bearing (AVD3-1 
should also be replaced (UCV, DD-83 and 

For average flow valves greater than 1 Us 
years or 500,000 cycles. 

building 

ally handled by an AIRVAC trained 
or 7 valves we expect it will be more 

in good order and forward the valve in 
instructions 3.8.1.2 through 3.8.2.1 

lures should you elect to service the 
less than 1 Us the valve should be 

ars. 

to the workshop. Rebuilding typically 
lacing the valve seat (AVD -R -O) shaft 
B). Check valve rubber components 
W-83). 

the valve should be re-built every four 

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

ower housing. Disconnect the vacuum 
now remain open. Unscrew complete 
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. Repeatacid soaking if necessary. 

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

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

If piston and seat need to be removed from he 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 wapher, 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 or bearing area. 

Remove the three bearing screws, bearing and shaft seal (Items 13, 14 & 15) from 
the screw plug. The lower housing may now be disassembled from the screw plug 
by removing the six cap screws (Item 17). This need not be disassembled under 
normal maintenance. 

Remove the lower housing from screw plug and remove the o-ring (Item 12) from 
groove in the screw plug. 
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CONNECTING VACUUM GAUGE INTO SIDE CHECK VALVE 

HOSE TO MONITOR SEWAGE AND AIR FLOW TIMING 

9mm HOSE TEE 

40 60 

20 130 

0 kPa (00 
1. CYCLE VALVE WITH GAUGE INSTALLED. 

2. HIGH READING - NEAR LINE VACUUM, 
MEANS SEWAGE IS FLOWING THROUGH 
VALVE. 

3. LOW READING - UNDER 15 kPa MEANS 
AIR IS FLOWING THROUGH VALVE. 

AIRVAC RSM PTY LIMITED 

Suite 11, 

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

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

FIELD ADJUSTMENT 

FIGURE 2-3 
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20 

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, UFTS, ETC. MUST BE TAKEN INTO 

ACCOUNT.) 

0 

mm Hg 50 100 150 200 250 300 350 400 450 

VACUUM 

kPa 6.7 13.3 20 26.7 33.3 40 46.7 53.5 60 

AIRVAC - RSM PTY LIMITED 

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

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

75mm VALVE TIMING 

FIGURE 2-2 
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Collection and Transport of Sewage by Vacuum Technology - Page 1 

Environmental TechnblogieS:tase Studies:Directory: 

Category: Wastewater Management 
Subcategory: Sewage Treatment-Centralised/Large Scale System 

Technology Profile 

Collection and Transport of Sewage by Vacuum Technology 

Click on 
thumbnail to 

enlarge. 

Summary 

Site: Kurnell 
Sydney, New South Wales. 

Problem 

Residential land is sometimes flat and 
difficult to drain by conventional 
gravity sewerage systems. Most 
gravity sewers require one or more lift 
stations to transport sewage uphill 
which adds to the cost of servicing 
and installation. 

Solution 

In regions that are difficult to sewer 
by gravity the vacuum system 
eliminates the need for lift stations 
and is an alternative to conventional 
sewerage systems. 

Technology 

Differential air pressure is the driving 
force in the vacuum system. The pipe 
lines operate under vacuum, created 
by vacuum pumps located at the pump 
station. Sewage flows through the 
vacuum lines and into the collection 
tank at the vacuum station. 

Page 1 of 1 
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Category: Stormwater Management 
Subcategory: Sewage Treatment-Centralised/Large Scale System 

Technology Profile 

Collection and Transport of Sewage by Vacuum Technology 

Click on 
thumbnail to 

enlarge. 

Technical Info 

Site: Kurnell 
Sydney, New South Wales. 

Performance Characteristics 

The total system has 18 kms of vacuum 
mains and four catchment areas. The longest 
line is about 3 kms. 
The system services 2180 people and a total 
of 983 allotments including 420 valves. 
The system handles a sewage volume of 
115340 kL/y. 

Air flow 2,143,360 m3/y. 
Actual flow is 0.0017 L/s/ep (ADWF) and a 
peak flow of 0.0034 L/s/ep. 
Air/Liquid ratio is 18.6. 
Actual Power usage is 80604 kWh/y. 
Peak dry weather flow is 31.4 litres/second 
and the peak wet weather flow is 47.1 
L/second. 
No exfiltration and infiltration. 
No odours or manholes. 
No electrical connections required. 
High velocity transport (reduced stagnation 
in pipes). 

Technical Details 

Sewage flows by gravity from homes into a 
collection sump. 
The vacuum interface valve located in the 
pit above the sump automatically opens 
when 40 litres accumulates in the sump. 
Differential air pressure propels the sewage 
through the valve and into the vacuum main. 
The pressure differential between the 

http://www.apec-vc.org.au/local/water/emission/Airvac2.html 6/06/00 
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atmospheric pressure and the vacuum in the 
pipe lines provides the energy required to 
open the vacuum interface valves and to 
transport the sewage to the collection tank. 
Sewage pumps transfer the sewage from the 
collection tank to the sewage treatment 
facility or nearby gravity manhole. 

http://www.apec-vc.org.au/local/water/emission/Airvac2.html 6/06/00 
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ase studiei.birectory. 

Category: Stormwater Management 
Subcategory: Sewage Treatment-Centralised/Large Scale System 

Tochno Profile 

Collection and Transport of Sewage by Vacuum Technology 

- Summary Technical Info. 
. 

Contacts 

Costs 
Site: Kurnell 
Sydney, New South Wales. 

Click on Capital and Operating Costs 
thtunbnail to 

enlarge. The System was built in 1989 for Sydney 
Water at approximately AUD$5,750 per lot. 
Total cost of installation was AUD$3 
million. The estimated cost of maintenance 
is AUD$1.30 per allotment per week. 

Other Sites 

Several other sites in Australia and overseas 
locations. 

http://www.apec-vc.org.au/local/water/emission/Airvac3.html 6/06/00 
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of Sanitary Vacuum Sewer System Components 

For the County of York 
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Earl Stewart, Vacuum System Operator 
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Background, Summary, and Conclusion 

Background 

In 1987 the York Country Board of Supervisors was presented with a comprehensive water and 
sanitary sewer system study developed by County Staff, that evaluated fourteen water and sanitary 
sewer projects. In 1991 the Board of Supervisors approved a set of specific rating criteria which ranked 
the original fourteen and an additional forty-five projects. This comprehensive study is titled "Target 
2000" (currently 2002) and is reviewed and updated every two years. Target 2002 is intended to 
provide public water and sanitary sewer facilities to existing developed areas of the County with an 

emphasis on providing safe drinking water and ensuring the protection of the public health and the 
Chesapeake Bay and it tributaries. 

A large portion of the developed land in York County lies within the coastal plains geology, an 
environment typified by high ground water and large tracts of flat land. As such, deep gravity collection 
systems can be cost prohibitive as a means of sewage collection. A trade-off between the depth of the 
collection lines and the total number of sewerage handling stations in a service area occurs when 
gravity transport is chosen as the means of collection. While deeper lines and manholes cost more to 
construct and repair, shallower lines, and manholes require more stations. More stations increase the 
long term cost of operation, maintenance, equipment replacement, and energy. 

Alternative means of providing public sewerage facilities have been investigated. Such alternative 
means included low-pressure systems incorporating grinder pumps and common force mains, and 
negative pressure systems (vacuum). On County projects, low pressure systems continue to be a 
viable alternative and are evaluated on a case-by-case basis, however, the primary alternative form of 
sanitary sewer service preferred by York County is vacuum collettion. 

The industry standard for vacuum collection systems is the AIRVAC System. This is based partially On 

the nine United States patents held by AIRVAC on their two-phase, plugless vacuum sewerage 
transport system, and some of its components. 

Prior to adopting the use of vacuum sewer systems, Environmental and Development Services 
personnel performed extensive research into the AIRVAC system. County staff investigated, 
researched and visited known operating vacuum systems in the region and based on the results of all 
the research, York County, in the 1992 edition of the County Sanitary Sewer Standards and 
Specifications, adopted the AIRVAC system as the approved vacuum collection system. 

After the successful completion of the Seaford area vacuum collection system in 1996 and during the 
design of the Dandy area vacuum collection system, the County became aware of another competitive 
vacuum system component manufacturer, the lseki Corporation. The lseki representative requested 
the County approve the lseki vacuum interface valve and controller as an "or equal" to the AIRVAC 
valve and controller. The County subsequently began a field test and study of these two manufacturer's 
components. At that time a third vacuum component manufacturer, Roediger, was, discovered and is 
therefore included in the study and testing. 

Summary 

As of the date of this report York County has two hundred forty-seven AIRVAC valves and controllers 
in service. Of those valves and controllers onlythree components (two controllers and one valve) have 
needed to be temporarily removed from service. All three components were serviced by Environmental 
and Development Services (EDS) Operations personnel and re-inventoried and are ready to be 
reinstalled if necessary. The County has not experienced any terminal failures of AIRVAC valves or 
controllers. 
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The vacuum interface valve and controller is the heart of a successful vacuum system. When 
considering the dynamics of a vacuum system, a system which relies on the ratio of air and water to 
transport the wastewater the system in effect "evolves" as more homes are connected. As more 
homes are connected, the valves and controllers must be adjusted to provide the proper ratio of air and 
water thus continually propelling the wastewater through the piping. The valves and controllers must 
ensure extreme temperatures and, in some cases, constant submersion in groundwater. Test results 
indicate that, on average, a vacuum valve activates approximately sixty times per day. The interface 
valve therefore must be adjustable, durable, reliable, and easy to access for debris removal. 

Almost as important is the need for a very tight and leak free system of collection lines. York County 
diligently monitored the Seaford system throughout construction with constant on-site inspection. The 
County also contracted with AIRVAC for field technician services during the initial construction period 
and for final testing. The County purchased a trailer-mounted vacuum rig from AIRVAC which was 
used extensively during construction of the collection lines. The combination of constant County 
inspection, AIRVAC field technician services, AIRVAC design input and trouble shooting capabilities, 
and daily testing using the portable test rig has yielded a successfully operational system. 

During the initial start-up of the Seaford system some minor difficulties, such as stuck open valves, 
were experienced. Most of the difficulties were attributed to debris being introduced into the system 
during homeowner lateral connection. Since the Seaford system was the first vacuum system installed 
within York County, it would be reasonable to expect a "break-in" period during which York County 
EDS Operations personnel would become accustomed to the operation of this type of system. No 
difficulties were attributed to poor quality materials provided by AIRVAC. 

Conclusion 

The York County analysis does not demonstrate that the Roediger or Iseki vacuum valves are reliable 
when compared to the AIRVAC valve. The results of this study indicate that the Roediger valve has 
numerous deficiencies. The actual area of passage in itself is questionable since analysis during the 
shop testing showed that the plunger did not fully open when the valve was activated. Additionally, the 
non-adjustable limit of nine to ten inches of water column required to activate the valve allows, in some 
cases, wastewater to accumulate in the sump and surcharge into individual laterals before the valve 
activates. During the field testing this led to at least one back-up into a private residence. The design 
of the valve body and pan leads to difficulties in maintenance of this valve. 

The Iseki valve comes closer to meeting the County's design specifications than the Roediger valve; 
however, the lseki valve too has yet to be proven reliable. Of the total nine tests valves installed in York 
County four failed during operation, a failure rate of more than forty-four percent. 

While the comparison of the valve and controllers yields very good information, the simple comparison 
of these components cannot provide a complete understanding of the function of a sanitary vacuum 
collection system as a whole. While the three respective manufacturer's valves are interchangeable 
within the AIRVAC collection vault, it would not be wise to base the decision to consider either Iseki or 
Roediger as equivalent products based solely that aspect or on the cost of the valve and controller. 
When considering all of the services continually provided by AIRVAC, combined with the quality of their 
products, it is recommended that no change in the current County approved vacuum sewer system 
design or components be considered or approved. 

SP276 Raubers Road Nudgee SPS Inghams Industrial Estate Hemmant Vacuum Sewer System OM Manual

Q-Pulse Id TMS946 Active 10/12/2014 Page 97 of 512



1 

_ 

SP276 Raubers Road Nudgee SPS Inghams Industrial Estate Hemmant Vacuum Sewer System OM Manual

Q-Pulse Id TMS946 Active 10/12/2014 Page 98 of 512



Comparative Analysis of AIRVAC, ISEKI, and ROEDIGER Sanitary 
Vacuum Sewer Valves and Controllers 

A Study and Report 

The purpose of this Study and Report is to summarize the results of the testing and research 
performed by the York County Department of Environmental and Development Services personnel in 

evaluating the design, operation, maintainability, and services provided by the three known competitive 
sanitary vacuum system component manufacturers. The efforts expended by County personnel were 
in conformance with the measures outlined in the preliminary. report prepared by York County 
Department of Environmental and Development Services (EDS) staff and titled "Vacuum Valve Study" 
prepared November 6, 1996. 

The Evaluation Components of the Study are as follows:- 

1. Specification Review 
II. Field and Shop Testing 
III. Case Study 
IV. Other Consideration 

I. SPECIFICATION REVIEW 

Documentation from all three manufacturers were received and reviewed by York County Department 
of Environmental and Development Services personnel. The County established eight criteria for the 
specification review component. A zero to ten point rating scale is used as an indicator of the 
comparison of the eight criteria with ten being the highest possible point rating. Where beneficial, a 
brief explanation of the similarities or differences is also provided. The eight criteria are as follows: 

1. A written description of the valve, controller, and related components; 

2. References to all applicable reference standards (ASTM, ANSI, etc); 

3. Cut-away drawings including a complete component list, part numbers; disassembly and 
assembly requirements including special tools (if any); 

4. The location of the nearest factory authorised service representative and part supplier; 

5. Warranty information; 

6. Purchase price for the valve, controller, and related components including replacement parts; 

7. Delivery time for the valve, controller, and related components; 

8. References of current users/operators (a minimum of 3 references for each manufacturer). 
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Table 1 - Specifications Rating Table 

Criteria Number Airvac Iseki Roediger 
1 10 5 4 

2 * * 
3 10 1 5 

4 10 3 0 

5 8 0 0 

6 * * * 
7 * * * 
8 10 8 0 

Total 48 17 9 

* No information provided. 

Specifications Summary: 

1. A Written Description of the Valve, Controller, and Related Components: 

Roediger 

The documentation received from Roediger included one manual titled "Vacuum Valve Units 
Instructions for Assembly and Installation." This manual consisted of a cover sheet, nine 
pages of narrative, and twelve detail drawings. 

Airvac 

The documentation received from Airvac includes 3 separate manuals/documentation. One 
manual is titled "Airvac Vacuum Sewer Systems; Operation, Installation, and Maintenance 
Manual." This manual consists of a cover sheet and approximately two hundred pages of 
indepth narrative and detail drawings subdivided into eight sections' covering the following: 

1) An introduction to Airvac Vacuum Sewer Systems including PVC pipe handling and 
installation, and system testing; 

2) Installation of Airvac equipment; 

3) Airvac valves - adjusting and preventative maintenance; 

4) Controller/Sensor operation and maintenance; 

5) The sump vented valve; 

6) Troubleshooting, record keeping, training, valve and controller/sensor warranty; 

7) Equipment - parts diagrams and ordering information; 

8) Special instructions for marina and other custom installations. 

The other two documents are a complete parts manuals and a brief which updated Airvac 
improvements and innovations to their valve, to date. 
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Iseki 

The documentation received from Iseki included a manual titled "Iseki Sewage Collection 
Systems, The Vacuum Way." The manual consists of sixty-five pages of narrative and 
drawings covering the history of vacuum collection systems, the Iseki design philosophy, 
recommended system components and their installation and testing criteria. Only two and 
one-third pages of narrative and one drawing refer to the vacuum valve and controller. 

4. The Location of the Nearest Factory Authorized Service Representative and Parts Supplier: 

Airvac 

Airvac components are available through Sherwood-Logan Associates in Richmond, 
Virginia, with overnight delivery capability from the manufacturer in Indiana. 

Iseki 

Iseki is represented by T. J. Stanton and Associates (Richmond office) but components and 
replacement parts are only available through the manufacturer's facility in the United 
Kingdoin 

Roediger 

Roediger is represented by Roediger Pittsburg with availability of components limited to 
delivery from Germany. 
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IL FIELD AND SHOP TESTING 

York County installed vacuum sewer valves and controllers for testing in the Seaford Area Vacuum 
Sewer System. For the purpose of this test, five new valves and controllers from Airvac were obtained 
from County inventory, five new valves and controller from Roediger, and five new valves and 
controllers from Iseki were installed: Six valves from Iseki and Roediger were acquired with five being 
installed initially and one held in reserve. 

A. Field Testing: 

The field testing included an evaluation of the following 8 items: 

1) Ease of installation; 

2) Plunger timing adjustment; 

3) Control assembly replacement; 

4) Submersion operation; 

5) Ease of debris removal and cleaning; 

6) Frequency of operation (ie., cycles per household/connection per week); 

7) Effects of temperature and humidity on valve operation; 

8) Number of valve, controller, or related component failures requiring replacement. 

1. Ease of Valve 

Airvac 

The Airvac valve can be installed in approximately 20 minutes by an experienced operator. 
No special tools are required. When installing a valve in an operating system, the vacuum in 

the system becomes available to the valve compartment through the open end of the 3" 

diameter service pipe. The Airvac valve is designed to allow the required "no-hub" coupling 
to be installed on the valve first and then the valve placed into position. This minimizes the 
potential for any loose clothes or tools being drawn into to the system. 

Iseki 

The Iseki valve can be installed in approximately 30 minutes by an experienced operator. No 
special tools are required. As with other vacuum valves, when installing the Iseki valve in an 
operating system, the vacuum in the system becomes available to the valve compartment. 
Due to its design the required "no-hub" coupling does not fit the vacuum port of the Iseki 
valve due to a space conflict with a 3/8" diameter tubing spigot. Added care must be taken by 
the operator to ensure the no-hub coupling is attached to the "live" vacuum line first, which 
increases the possibility that loose clothes, tools, etc., may be drawn into the system. 
Additionally, the outside diameter of the inlet and outlet ports of Iseki valve are 0.10 
inches larger than the Airvac valve which makes the installation of the no-hub coupling on 
the Iseki valve more difficult.. 
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Roediger 

The Roediger valve can be installed in approximately 20 minutes by an experienced 
operator. No special tools are required. The installation of the ' Roediger valve poses no 
additional hazard to the operator during its installation in an operating system. As with the 
other valves, the system vacuum becomes available to the valve compartment. 

2. Plunger Timing Adjustment: 

Airvac - Valve timing is accomplished by an adjustable screw located on the controller. Each 
revolution of the screw equals approximately 1 second of valve "firing" time. 

Iseki - Operations personnel have not been supplied with adequate information or training 
on the use and adjustment of this valve. Testing on a test bench shows no change in "firing" 
time when the adjustment screw is manipulated. 

Roediger - An adjustment screw is located on the controller. Each turn of the screw equals a 
2 second change in "firing" time. 

3. Control-Assembly Replacement 

Airvac - The controller is replaced by the operator by releasing a "quick-release" 
mechanism. No tools are required. Average replacement time is 5 minutes. 

Iseki - The controller is replaced by the operator by removing a stainless steel band and 
clamp. A ratchet and socket are required. Average replacement time is 10 minutes. 

Roediger - The controller is replaced by the operator by sliding it out from a built-in groove 
on the side of the valve body. No tools are required. Average replacement time is 5 minutes. 

4. Submersion Operation: 

Airvac - No adverse impacts have been recorded due to operating in a submerged state. 

Iseki - No adverse impacts have been recorded due to operating in a submerged state. 

Roediger - One controller failed due to flooded conditions. 

5. Ease of Debris Removal and Cleaning: 

Airvac - Debris removal in the field has been accomplished with no adverse effects on the 
system or the operator. 

Iseki - Debris removal in the field has been accomplished with no adverse effects on the 
system or the operator. 

Roediger - The valve body design make it difficult to disassemble and remove debris. 
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6. Frequency of Operation: 

Airvac - Valves activate with approximately 12 gallons in the sump. 

Iseki - Valves activate with approximately 12 gallons in the sump. 

Roediger - Valves fire on irregular intervals. Field testing shows that as little as 6 gallons 
and as much as 75 gallons are required to activate the valve. 

See Appendix "A" for data sheets outlining the frequency of operation. 

7. Temperature/Humidity Effects on Operation: 

Airvac - None during normal operating conditions. Two were found to be frozen in the open 
position during January 1996. It is believed that trapped debris held the valve open and the 
rapid movement of very cold air past the valve permitted them to freeze in the open position. 
It is assumed that this phenomena is not unique to the Airvac valve. 

Iseki - None to date. 

Roediger - None to date. 

8. Component Failures: 

Airvac- No terminal failures of the five test valves and controllers occurred during the test 
period: 

Iseki - During the test period two of the valves suffered terminal failures (collection valve no's 
135S and 139D). One was replaced with the remaining Iseki valve and controller held in 

reserve and the other was replaced with an Airvac valve and controller. See Appendix "B" for 
a description of the Iseki valve failures. 

The Iseki valve has a tendency to pitch and thrust when the valve operates. On at least one 
occasion the thrusting was so severe that the valve disengaged itself from the inlet vacuum 
port which allowed for a back-up and customer request for service. 

Roediger - Upon initial installation of the five test valves, it was determined that one 
Roediger valve was inoperable. That valve was replaced with the Roediger valve held in 

reserve. Two other Roediger valves failed during testing and were replaced. The cause of the 
failures is unknown. 

B. Shop Testing: 

In addition to field testing, shop testing of one of each of the valves and controllers was 
performed and included the following 9 items: 
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1) Time to disassemble and reassemble - valve; 

2) ) Time to disassemble and reassemble - controller; 

3) Ease of disassembly and reassembly - valve; 

4) Ease of disassembly and reassembly - controller; 

5) Number of parts - valve; 

6) Number of parts - controller; 

7) All parts in replacement packages provided; 

8) General characterization of component durability and reliability; 

9) Can valve and controller be tested on existing County equipment. 

1. Time required to disassemble and reassemble valve: 

Airvac - 1 Hour. 

Iseki - Unknown due to a lack of service information and diagrams from which to perform 
testing. 

Roediger - 1 Hour. 

2. Time required to disassemble and reassemble controller: 

Airvac - 1 Hour. 

Iseki - Unknown due to a lack of service information and diagrams from which to perform 
testing. 

Roediger - 1 Hour. 

3. Ease/Difficulty of disassembly and reassembly of the valve: 

Airvac - Good. 

Iseki - Unknown due to a lack of service information and diagrams from which to perform 
testing. 

Roediger - The clamp which attaches the valve body to the valve pan is very difficult to 
remove and replace, a task necessary to clear obstructions and debris in the valve. 

4. Ease/Difficulty of disassembly and reassembly of the controller: 

Airvac - Good. 

Iseki - Unknown due to a lack of service information and diagrams from which to perform 
testing. 

Roediger - Good. 
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5. Number of parts for the valve: 

Airvac - 37 

Iseki - No parts list or detail drawings have been provided. 

Roediger - 11 

6. Number of parts for the controller: 

Airvac - 46 

Iseki - No parts list or detail drawings have been provided. 

Roediger - 24 

7. Are all parts in replacement packages: 

Airvac - Yes; parts packages are provided with each valve. 

Iseki - No replacement parts were delivered with the valves. 

Roediger - No replacement parts were delivered with the valves. 

8. General characterization of component durability and reliability: 

Air Vac - Very good. Unit fired between five and six inches of water column as specified. 

Iseki - Very good. Unit fired between five and six inches of water column as specified. 

Roediger - Poor. Tubes on spigots come off very easily, and there are no clamps to hold 
them in place. The tubes appear to be heat-shrunk to fit the spigots. Once removed they can 
not be reliably reinstalled. Cutting of the tube to remove the pre-fit end of the tube results in 

the tube being too short for reinstallation. 

The unit fired between nine and ten inches of water column. 

During testing it was observed that the plunger did not open completely and would not close 
around a trapped object. It was assumed that either the velocity of wastewater exiting the 
sump would have to force open the plunger to the full diameter or else that the unit did not 
function properly. 

9. Ability Of valve and controller to be tested on existing County equipment: 

Airvac - Yes. Can be tested on the existing equipment. 

Iseki - Yes. Can be tested on the existing equipment. 

Roediger - No. The test bench will require modification to allow for the valve to be mounted 
properly on the bench. The location on the controller, being on the side of the valve body 
rather than on top, prohibits the valve from being fully engaged in the mounting brackets on 
the bench 
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III. CASE STUDY 

Staff from the York County Department of Environmental and Development Services (EDS) visited the 
two known locations where vacuum valves, other than Airvac valves, are installed in an operating 
systems or are proposed to be installed in a system which was then under construction. These 
locations are the Lake of the Woods Subdivision in Orange County, Virginia, and the Sandbridge area 
of Virginia Beach, Virginia. 

A. Lake of the Woods, Virginia: 

The system in the Orange County subdivision known as Lake of the Woods was initially 
constructed during the late 1960's by the Weyerhouser Corporation. The system installed 
was a prototype vacuum sewer system with collection vaults located along the edge of the 
main lake, which is central to the development, and thirteen stations situated around the 
periphery of the lake. The terrain of the area is described as moderately sloping with 
elevation differences of up to fifty feet and at slopes of up to thirty percent. The subdivision 
has a potential of approximately four thousand parcels and is currently approximately fifty 
percent built-out. 

The original vacuum interface valve was developed and produced by the Grinnell 
Corporation, a firm no longer in the business of producing sanitary vacuum sewer valves. 
The original valves required electrical power at each valve for their operation, and each 
collection pit served up to two homes. The system of collection lines was designed and 
installed with "traps" (low points in the collection lines), to collect the wastewater. These low 
points created water-logging of the lines and subsequently resulted in reduced 

_ 
and/or failed 

_ 

operation of the system. _ 

During the early 1980's the system was acquired by the Rapidan Service Authority (RSA), a 
municipal water and wastewater utility system. The site visit performed by York County 
personnel was coordinated through Mr. Lynn Clements, the on-site RSA engineer. With the 
assistance of Mr. Clements, staff reviewed the original design drawings, toured the 
Operations facility, and the wastewater collection system. 

During the past several years the RSA has redesigned and replaced collection lines in 

accordance with the Airvac design criteria, has replaced many of the original one-thousand 
nine-hundred valves with either Airvac or Iseki valves, four hundred and sixty-six remain in 
service. Approximately one thousand one-hundred Iseki and approximately three hundred 
thirty Airvac valves have been installed as replacements. According to Mr. Clements, the 
Iseki valve is less expensive than the Airvac valve and customer support from the Airvac 
representative had been less than satisfactory. Ultimately, Mr. Clements sought to increase 
competitiveness and reduce the replacement valve cost. 

Staff interviewed several RSA field personnel and they report that, operationally, the Iseki 
and Airvac valves perform nearly the same with a slight advantage going to the Airvac valve 
due to its ability to operate under a lower vacuum pressure. Hence, to ensure system 
reliability, RSA operations personnel install the Airvac valve at critical locations, such as the 
terminal points of lines, and other locations where the system normally operates under low 
vacuum pressure. They report that repair of Airvac and Iseki require comparable effort. 
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B. Sandbridge, Virginia: 

EDS staff visited the Sandbridge site while the vacuum collection system was under 
construction. There were no valves in place at the time of the site visit. Since no valves were 
operational at the time of the site visit, no conclusions could be made with their regard. Staff 
did, however, have the opportunity to review the concrete valve sump and valve box unit 
provided by Iseki. 
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IV. OTHER CONSIDERATIONS 

Customer Service 

Customer service provided by Airvac throughout the design and construction of York County projects 
has been of great benefit to the County and the County's consulting engineering firms. To date, the 
County has not been charged for any services provided by Airvac relative to the design of a County 
project. Also, Airvac can provide field technician services during construction which are negotiated on 
an as-needed basis and are only utilized when field support is deemed necessary by the County. 
Additionally, Airvac has proven their ability to provide timely customer support by providing twenty-four 
hour response time by their field technician group in response to a line break in the Seaford area. 

The level of technical support provided by Airvac has significantly reduced the number of problems in 

York County's vacuum sewer system design, installation, operation, and maintenance. It is difficult to 
place a dollar valve on the confidence York County maintains in its vacuum sewer systems due to the 
technical support that Airvac has provided. 

The County has a stable relationship with Airvac and its representative, Sherwood-Logan and 
Associates. The County can count on timely responses from telephone questions asked of Airvac 
technicians. The County can also count on the timely delivery of parts and assemblies from Airvac and 
their full support of their warranty. 

The County has had the opportunity to test new products de\/eloped by Airvac and is kept informed of 
up-and-coming technology developed by Airvac. Airvac assisted the County during the Dandy 
Sanitary Vacuum Sewer Project design by building specialised equipment and testing facilities to 
determine the potential for entrained/entrapped gas being introduced into the Hampton Roads 
Sanitation District (HRSD) Interception system from the Dandy system. The tests performed by Airvac 
convinced the County that no entrained/entrapped gases were being transferred to the HRSD system. 
All of these services were rendered by Airvac at no additional cost to the County. 

Other Iseki Valve Failures 

Valve No. 903150 

This valve was installed in the Seaford Area Vacuum System on February 12, 1996. The valve was 
installed in collection vault #147S which serves two homes. On April 19, 1996, the valve became stuck 
open, could not be reactivated, and was removed from service. 

Valve No. 903151 

This valve was installed into the Seaford Area Vacuum System on February 6, 1996. The valve was 
installed in collection vault #132S which serves two homes. The valve was removed because timing of 
the valve could not be achieved. The manufacturer was notified and sent replacement valve number 
903153 which was reinstalled in collection vault #132S. 
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Alternative Iseki Collection Vault Designs 

Iseki promotes a concrete collection vault as one of its alternative vault designs. The concrete unit 
consists of an extended base, vertical riser sections, floor slab installed between the sump and valve 
chamber, and an eccentric cone top. A cast iron frame and cover complete the unit. This unit requires 
the use of a medium size crane to off-load the sections and place them in their proper location. Extra 
effort is required to field construct a filet shaped bottom in the base section. The filet is hand 
constructed of brick and mortar, a process that takes several hours per base section. Also, field coating 
of the bottom half interior of the base section and filet is required after the filet is installed. 

The floor slab which separates the sump from the valve vault, in the case of the Sandbridge system, 
was supplied with three openings. The openings are for the sensor tube, the valve inlet line, and a port 
for access by maintenance personnel for cleaning out the sump area with truck mounted vacuum 
equipment. It was noted that, because the top was eccentrically cone shaped, it would be very difficult, 
if not impossible, to service the valve while it was.installed and have access to the clean-out port. 

It is the consensus of staff that the additional cost (reported in letter dated March 11, 1997, by T. J. 
Stanton of T. J. Stanton and Associates) of approximately twenty percent for the concrete unit, 
additional labor and equipment required to unload and assemble the unit, additional labor required to 
field construct the filet, and the poor placement of the valve inlet line relative to the clean-out port, 
render this unit inferior to the currently approved York County Standard. 
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CONCLUSION 

Specifications: 

The Airvac documentation is comprehensive and thorough. 

Roediger and Iseki have provided poor documentation. 

Field and Shop Testing: 

In general the Airvac valve and controller are easy to install, operate and maintain. 

A lack of information on the Iseki valves and controllers makes it difficult to perform analysis 
on the cause of valve and/or controller failures. The Iseki unit suffers from a high failure rate. 

Roediger valves and controllers do not perform as specified and are difficult to operate and 
maintain. 

Case Study: 

Other Consideration: 
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Appendix "B" - Summary of Iseki Valve Failure 

Valve No. 903168 

The valve was installed in the Seaford Area Vacuum System on November 5, 1996, in collection vault 
#139D. Collection vault #139D serves the three homes at 115, 116, and 117 Cove Drive. The valve 
was removed on November 7, 1996, when itwould not operate as specified nor by manual operation 
(push-button on valve). The counter on valve indicated only one "firing" over a period of forty-eight 
hours. 

Valve No. 903356 

The valves was installed in the Seaford Area Vacuum System on November 5, 1996, in collection vault 
#135S. Collection vault #135S serves the two homes at 103 and 104 Cove Drive. The valve was 
removed on March 2, 1997, after attempts to manually activate it (push-button on valve) failed to 
reactivate the valve. 
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Collection and Transport of Sewage by Vacuum Technology /,,e Art, 

TiA4 70 6 2, 

Environment Technology Case Studies Directory 

Collection and Transport of Sewage by 
Vacuum Technology 

Problem 

Residential land is sometimes flat and difficult to drain by conventional gravity 
sewerage systems. Most gravity sewers require one or more lift stations to transport 
sewage uphill which adds to the cost of servicing and installation. 

Solution 

Site 

In regions that are difficult to sewer by gravity the vacuum system eliminates the need 
for lift stations and is an alternative to conventional sewerage systems. 

Kurnell, Sydney, New South Wales. 

Technology 

Differential air pressure is the driving force in the vacuum system. The pipe lines 
operate under vacuum, created by vacuum pumps located at the pump station. Sewage 
flows through the vacuum lines and into the collection tank at the vacuum station. 

Performance Characteristics 

The total system has 18 kms of vacuum mains and four catchment areas. The 
longest line is about 3 kms. 
The system services 2180 people and a total of 983 allotments including 420 
valves. 
The system handles a sewage volume of 115340 kL/y. 
Air flow 2,143,360 m3/y. 
Actual flow is 0.0017 L/s/ep (ADWF) and a peak flow of 0.0034 L/s/ep. 
Air/Liquid ratio is 18.6. 
Actual Power usage is 80604 kWh/y. 
Peak dry weather flow is 31.4 litres/second and the peak wet weather flow is 
47.1 L/second. 
No exfiltration and infiltration. 
No odours or manholes. 
No electrical connections required. 
High velocity transport (reduced stagnation in pipes). 

Technical Details 
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Sewage flows by gravity from homes into a collection sump. 
The vacuum interface valve located in the pit above the sump automatically 
opens when 40 litres accumulates in the sump. 
Differential air pressure propels the sewage through the valve and into the 
vacuum main. 
The pressure differential between the atmospheric pressure and the vacuum in 
the pipe lines provides the energy required to open the vacuum interface valves 
and to transport the sewage to the collection tank. 
Sewage pumps transfer the sewage from the collection tank to the sewage 
treatment facility or nearby gravity manhole. 

Capital and Operating Costs 

The System was built in 1989 for Sydney Water at approximately AUD$5,750 per lot. 
Total cost of installation was AUD$3 million. The estimated cost of maintenance is 
AUD$1.30 per allotment per week. 

Supplier 

AIRVAC-RSM Pty Limited. 
ACN 002 389 255 
Suite 11, 283 Penhurst St 
Willoughby NSW 2068 
Australia. 

Contact 
112 ekr 

Ms Patricia Radinoff. 
Tel: +61 (2) 9417 8133, Fax: +61 (2) 9417 8162. 

Oita )110 eg 
Procurer 

Sydney Water. 

Other Sites 

Several other sites in Australia and overseas locations. 

Vacuum Collection Tank. 
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Performance Characteristics 

Background 

Kurnell is on very porous land and is prone to flooding (Figure 1). The area is flat and 
difficult to drain by conventional gravity sewerage system. The aging septic system 
was replaced with the AIRVAC vacuum sewer system. This system has a number of 
advantages over the conventional gravity system. 

Performance data: 

o The total system has 18 kms of vacuum mains and four catchment areas. The 
longest line is about 3 kms. 

o The system services 2180 people and a total of 983 allotments including 420 
valves. 

o The system handles a sewage volume of 115340 kL /y. 

o Air flow 2,143,360 m3/y. 
o Actual flow is 0.0017 L/s/ep (ADWF) and a peak flow of 0.0034 L/s/ep. 
o Air/Liquid ratio is 18.6. 
o Actual Peak Factor is 2.0 (based on recorded sewage pump starts/hours). 
o Actual Power usage is 80604 kWh/y. 
o Peak dry weather flow is 31.4 litres/second and the peak wet weather flow is 

47.1 litres/ second. 

Advantages of Vacuum Sewer Systems: 

o Substantial cost savings in difficult terrain eg. Flat land, high water table land, 
unstable soil and land with rocky outcrops. 

o Ease of Installation - shallow trenching. Less ground disturbance, quick 
rehabilitation with no heavy equipment required. 

o Reduction in possible pollution - no exfiltration, no infiltration. 
o Ability to cross water with pipes slung under bridges and walkways. 
o Transport uphill - 5 to 7 m and suck under canals in Canal Developments. 
o Interface with gravity systems. 
o No odours ("sealed" system). 
o No manholes. 
o Flexibility of piping routes. 
o No electrical connections required throughout the catchment area reticulation. 
o High velocity transport means no chance of stagnation in pipes. 
o Ability to provide long runs in the system (approx. 3 kilometres). 
o The ability to cope with increased density of population by simple additional 

connections. 
o Power costs to operate system well within the outer of conventional gravity 

systems. 
o Capacity to store waste for power outages. 
o The interface AIRVAC valve is an effective isolator between houses. 
o No extraneous water from infiltration/storms. 

Figure 1. Kurnell The AIRVAC system working in flooded conditions. 
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Technical Details 

There are three basic components to any Vacuum Collection System: 

1. the valve pit; 
2. the vacuum lines; and 
3. vacuum collection station. 

The Pit 

The vacuum valve and pit consists of a 75mm I.D. interface valve, controller sensor, 
breather line, concrete (or fibreglass) valve pit and cast iron or concrete cover. The 
valve is 75 mm and designed for the handling of nominal 68 mm solids. Standard pits 
are approximately 750 mm diameter by 1600 mm deep. The pit may collect sewage 
from up to 8 properties. Collection begins when wastewater flows from the home to 
the AIRVAC valve pit by gravity. 

No electric power is required at the valve pit. The pneumatically operated valve serves 
as the interface between the gravity line from the serviced property and the vacuum 
pipelines. The interface valves open and close via controllers which regulate the flow 
of waste water and air into the system. 

As the sewage level rises, air trapped in the empty sensor pipe causes the valve to 
open. It is held open for approximately 3 seconds to clear the accumulated wastewater 
from the sump. It stays open for a further 3 seconds to admit air into the vacuum 
main. 

Air moves to the area of lowest pressure. Therefore, when the valve opens, the sewage 
is propelled into the vacuum pipelines. 

The sewage is moved through the vacuum lines by the same valve cycles until it 
reaches the vacuum collection tank which is maintained under vacuum by the vacuum 
pumps. When the collection tank is full, a sensor activates a sewage pump. The waste 
is pumped to the treatment plant or to the conventional gravity system. 

AIRVAC valves can still operate if the valve pit chamber is flooded. However, it is 
necessary to have the breather line above the flood level. (In some countries the valve 
pits are deliberately flooded to keep them firmly anchored in water charged land). 

http://www.eidn.com.au/Airvac.htm 2/06/00 

SP276 Raubers Road Nudgee SPS Inghams Industrial Estate Hemmant Vacuum Sewer System OM Manual

Q-Pulse Id TMS946 Active 10/12/2014 Page 133 of 512



Collection and Transport of Sewage by Vacuum Technology Page 5 of 9 

Vacuum Lines 

Vacuum service lines and mains are laid in narrow trenches in a saw-tooth profile for 
grade and upgrade transport and follow grade on downgrade transport. The patented 
saw-tooth profile is designed to ensure that any waste liquid in the pipe will not block 
the pipe at low flow periods when the liquid may be at rest. 

Using the saw-tooth profile, part of the sewer pipe will be open to the suction of the 
vacuum station without any loss caused by liquid filled traps. The pipes in the vacuum 
collection mains are normally 100, 150 or 200 NB (DIN) Class 9 PVC or Class 6 
HDPE pressure pipe. 

Vacuum lines are slightly sloped (0.2%) towards the collection station (Figure 2). 
Gravity sewers must be laid at a minimum slope to obtain a scouring velocity. 
Vacuum has a flatter slope as a high scouring velocity is a feature of vacuum sewage 
transport. 

Figure 2. Upgrade, level and downgrade transport characteristics. 

Potential vacuum loss is associated with every lift. This limits the length of each 
vacuum line to about 3 - 5 km. Design can be readily modified to go around buildings, 
trees or rocks. Vacuum sewers with lengths of 3000m to 4000m are in successful 
operation. Elevation changes can extend or reduce this range. Longer distances are 
possible depending on local topography. 

Vacuum Collection Station 

http://www.eidn.com.au/Airvac.htm 2/06/00 
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The function of a vacuum station is similar to a lift station in a gravity sewer system. 
Sewage pumps transfer the sewage from the collection tank through a force main to 
the treatment plant. The vacuum station has 2 vacuum pumps that create vacuum in 
the sewer lines and an enclosed collection tank. 

The collection station also consists of a collection tank, sewage pumps, control panel, 
and alarms. The collection stations may be under or above ground (Figure 4 ) 

depending upon local requirements and available head. Collection station equipment 
is generally housed in a small building although several systems have been 
constructed without a building. Collection tanks are usually epoxy coated steel 
pressure vessels of the vertical or horizontal configuration. 

o One vacuum station is usually sufficient for an average scheme. More stations 
will service a large community. 

o Vacuum pumps may be liquid ring or vane type units. Water recovery systems 
are normally included with liquid ring vacuum pumps. 

o Each vacuum pump typically runs 2 to 3 hours per day (4 to 6 hours total). The 
pumps do not need to rim continuously since the vacuum interface valves are 
normally closed and the vacuum gradually decreases from -70 kPa to -50 kPa. 

o The vacuum pumps are sized to increase the system vacuum from 50 - 70 kPa 
in 3 minutes or less. Typical vacuum pump sizes are 7.5, 12 and 15 kW. The 2 

non-clog sewage pumps are each sized for peak flow. 

o Most vacuum collection stations are provided with an automatic telephone 
dialler that reports to the duty operator if an alarm condition occurs. 

Figure 4. Kurnell Pump Station. 

The Vacuum Solution 

The Vacuum maintained in Vacuum Collection pipes prevents fluid from escaping 
through minor leaks. This virtually eliminates the spillage problems of gravity and 
pressure systems. Continuous vacuum is maintained in the pipes through the use of 
vacuum pumps and a standby generator. 
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Scheduled Maintenance 
O 10 minute inspection a valve pot per 

year. 
o 30 minute station equipment and 

charts per week. 
O 30 minute valve controller service 

per 5 years. 
O 30 minute valve service per 10 

years. 

In addition to the above, the regular routine 
maintenance of the vacuum sewage pumps 
must be added plus a small allowance for 
non scheduled breakdowns. 

Annual Maintenance 

o Normal = 130 h/y. 
o Preventative= 286 h/y. 
o Emergency= 30 h/y . 

o Total= 446 h/y. 
o Annual Maintenance Per Person= 0.20 h/y. 
o Annual Maintenance Per Allotment=0.44 h/y/allotment. 
o Annual Maintenance Per Valve= 1.06 h/y/valve. 

Power Requirements 

Note: Kurnell is a very high head rising main with T.D.H 46 m on sewage pumps. 

If power is recalculated on a more normal rising main pressure of 13m. ie STP on 
same RL at a distance up to 4-500/m we would reduce power as follows:- 

Annual Power = 59988 kWh/y. 

Power/Allotment = 61kWh/y/allotment. 
Power/Value/Year = 192 kWh/y/valve. 
Power/alltoment = 82 kWh/y/allotment. 
@ AUD$0.16/kWh=AUD $13 .12/y/allotment. 

Other sites 

PROJECT NAME STATE 
TYPE OF 

INSTALLATION 
START 

OPERATION 
NO.OF 

VALVES 
NO. OF 

CONNECTIONS 
NO. OF 

STATIONS 

Rockingham 9A WA Residential 1996 78 248 1 

Baradine NSW Residential 1996 120 300 1 

South Guildford WA 
In-Fill Programme 
Residential and 
Industrial 

1996 109 289 1 

Hemmant QLD Industrial 1995 5 10 1 

A K.....:___ WA 
ri Marina, 

Residential & 1995 24 91 1 
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ivlai ma 
Commercial 

Eagleview 
Industrial 
Subdivision 

QLD 
Industrial & 
Commercial 1995 10 20 1 

Davistown 
Sewerage 
Scheme 

NSW Residential & 
Shopping 1991 420 850 1 

Capital and Operati g Costs 

Kurnell Vacuum Sewerage System at Botany Bay NSW was built in 1989 for Sydney 
Water at approximately AUD$5,750 per lot. 

It took 53 weeks to install and commission in 1989 at a total cost of AUD$3 million. 

The estimated costs for maintenance is AUD$1.30 per allotment per week. 

Technical Report 

by Ross Hearne Mech/Elec services Manager, Sydney Water. 

AIRVAC -RSM Pty Limited has carried out the operation and maintenance of the 
AIRVAC vacuum sewerage system at Kurnell NSW, for Sydney Water (formerly 
Sydney Water Board) under contract, since 1989. AIRVAC has been totally 
responsible for the efficient operations of the system under AIRVAC's Preventative 
Maintenance (PM) Programme. 

Over the period AIRVAC has provided prompt response to call-outs and any 
necessary repairs with minimum down-time of the system and minimal inconvenience 
to house owners, on a 24 hour, 7 days, 365 days a year basis. 

The Kurnell Vacuum Sewerage System services 983 homes plus 22.5 hectares of 
industrial area, a caravan park, a school (300 pupils), shops, a community centre and 
all the facilities at Captain Cook's Landing National Park. 

We have no hesitation in supporting this process. 

Contact Details 

Supplier 

AIRVAC -RSM Pty Limited 
Suite 11, 283 Penhurst St Willoughby NSW 2068 
Tel:+61 (2) 9417 8133 Fax:+61(2) 9417 8162 

Procurer 

Sydney Water 
Mechanical/Electrical Service Divison 
564 Princes Highway 
Rockdale, NSW 2216. 
Tel: +61 (2) 9551 4490, Fax:+61 (2) 9551 4418. 

http://www.eidn.com.au/Airvac.htm 2/06/00 
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Company Profile 

Company: AIRVAC-RSM Pty Limited. 

Expertise/ Capabilities: Vacuum sewage treatment systems. 

Other Applications include: 

o Waste collection for Pharmaceutical laboratories where cross contamination 
must be prevented. 

o In supermarkets. 

Location Details 

Kurnell, New South Wales. 

Vacuum collection tank located at the pumping station. 

For more information about this case study contact: 
Lance Heath 
Technical Manager - Water Research Foundation of Australia 
PO Box 237 
CIVIC SQUARE ACT 2608 
AUSTRALIA 

3403 036 
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AIRVAC RSM PTY LIMITED 

BOB EDWARDS 
BE: M.EngSc. FLE. Aust 

Managing Engineer & Director 

Suite 11 , 

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

Telephone: (02) 417 818' 
Facsimiiie: (02) 417818: 

1 
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INTRODUCTION 

The acceptance and use of alternative 
wastewater collection systems has ex- 

panded greatly in the last 15 years. 
One of these alternatives; vacuum 
sewers, has been in use for 100 years 
in Europe but it has just been in the 
last 10 years that vacuum sewers 
based on AIRVAC® Vacuum Sewer 
Systems have been installed in a num- 

, ber of regions in the United States. 
Greater acceptance has come about 

'yldue to the advancement and refine- 
ment of component designs and 
system hydraulics criteria by AIRVAC 
engineers. 

Vacuum sewers as an alternative to 
conventional gravity sewers are eligi- 
ble for the US-EPA Construction 
Grants Program. Federal funding 
supplemented with state funding can 
make vacuum sewers the viable alter- 
native where rock, high water tables, 
flat terrain and unstable soils prevail. 
With or without federal and state 
funding, more and more design en- 
gineers are evaluating vacuum sewers 
as the cost effective answer when 
sewering rural communities, lake de- 
velopments and high density areas. 

HISTORY 

The first patent on vacuum sewers 
was issued in Germany in 1886 with 
a U.S. patent following in 1888. Joel 
Liljendahl, a Swedish engineer, made 
a number of advancements in vac- 
uum sewer technology in the early 
60's which resulted in the use of vac- 
uum sewer collection systems in such 
applications as ships, railroad cars 
and residential communities. 
National Homes Corporation; 
Lafayette, Indiana, bought the U.S. 

rights for the Liljendahl. system in the 
late 60's. Burton Mechanical Con - 
tractors,. Inc. purchased this division 
in 1975 and formed the AIRVAC Di- 
vision. Since that time, AIRVAC has 
continued to refine and upgrade vac- 
uum sewer technology in land 
applications. The first vacuum sewer 
was installed in 1970. 

SYSTEM DESCRIPTION 
AND OPERATION 

A vacuum sewage collection and 
transport system consists of three (3) 
main components: the valve pit pack- 
age, the vacuum mains and the 
vacuum collection station. 
Raw sewage flows from the home by 
gravity to the valve pit package lo- 
cated in the yard or beside the road. 
As sewage rises in the sump basin, a 

pneumatic signal is sent to the con- 
troller which opens the valve. The 
valve is preset for a time interval al- 
lowing approximately 10 gallons of 
sewage to be drawn into the vacuum 
lines before closing. 

Sewage is propelled through the vac- 
uum lines at 15' - 18' per second by 
energy created from the sewage/air 
mixture. The sewage reaches the col- 
lection station and flows into a 

collection tank. As the collection 
tank fills, sensing rods activate a 
sewage pump, which in turn pumps 
the sewage to the treatment plant. 

ADVANTAGES OF VACUUM 
SEWERS 

Vacuum sewers have a number of 
important advantages over conven- 
tional gravity sewers. Of most 
importance is the elimination of ex- 
filtration and infiltration. In addition, 
the exclusion of manholes, lift sta- 
tions and the use of small plastic pipe 
laid in narrow trenches just under the 
frost line can greatly reduce the over- 
all cost of the sewer system. 

The major advantages of vacuum 
sewers over pressure sewers is the 
elimination of electrical hookups at 
each home and the ability to conne'l 
up to four (4) homes per valve. Ex- I 

tended power outages are not a 
problem with vacuum sewers since 
standby generator is available at the 
collection station. 

The major advantage of vacuum 
sewers versus small gravity sewers is 

the elimination of septic tanks and 
related corrosion and odor concerns 
Other advantages are the ability of 
vacuum to handle static lifts up to 
20' including friction loss and the 
connection of up to four (4) homes 
one valve. 

AIRVAC t) 

3" VALVE PIT PACKAGE 

3" PVC 
VACUUM MAIN 

TRAFFIC OR NONTRAFFIC CO\ 

FIBERGLASS VALVE PIT 
27" TO 36" DIA. 

TAPERED BY 42" DEEP 

NTERFACE VA 

CONTROL 

kIRV 
INTERFACE V' 

4" GRAVITY SEWER 
FROM DWELLING 

r PVC SENSC 

& 4" PVC .AL 

BERGLASS 
COVER & 

PIT BO 

....,- 

FIBERGLASS SUN 

30" TO 16" DIA. - 
BY 

3" PVC SUCTION LINE 
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VACUUM LINES 

Vacuum service lines and mains are 
laid in narrow trenches just under the 
frost.line in a saw tooth profile for 
grade and upgrade transport and fol- 
low grade on downgrade transport. 
Service lines from the valve pit pack- 
age to the street are 3" schedule 40 or 
SDR 21 PVC pipe. Vacuum mains are 
4", 6", 8", or 10" gasketed or solvent 
weld schedule 40 or SDR21 PVC - 

pipe. Sewer lines will normally have a 

minimum of 3' ground cover and can 
be.up to four miles long from a valve 
pit to the collection station; Max- 
imum static and friction loss 
available in hydraulic design is ap- 
proximately 20'. Division valves 
should be installed periodically in the 
mains to assist in maintenance 
procedures. 

INSTALLATION OF VAC- 

UUM LINES - Pictured 
below is 4" PVC pipe being 
laid in trench with a sawtooth 
profile as developed by 
AI RVAC engineers. 

SLOPE ". ..5:..,y.AcUUM MAIN 

DROP BETWEEN LIFTS:.-4L40% OF PIPE DIA. 
(80% IF PIPE IS. SMALLER. THAN 6) OR 0.2% ; r. 

".''.OF DISTANCE; WHICHEVER IS GREATER. 

UPGRADE 

VACUUM SEWER PROFILE - Above drawing shows con- 
figuration of line profiles for 
upgrade, level grade and 
downgrade transport. 

O 

U 

PORTABLE VACUUM TEST 
RIG - Pictured above is vac- 

uum test rig which is used to 

test integrity of vacuum sewer 
lines during construction 
stage. 

trn..'r7lr!77.:.:77.7Lrrt7, 
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TYPICAL AIRVAC® PROJECTS 

No. of 
Project No. of Dwellings 
Name Location Valves Connected 

Emmonak Alaska 199 199 

Country Squire Lakes Indiana 500 950 

Lake Manitou Indiana 400 700 

Plainville Indiana 163 270 

Big Sandy West Virginia 204 357 

Central Boaz West Virginia 171 355 

Claywood Park West Virginia 161 218 

Friendly West Virginia 240 300 

New Cumberland .... West Virginia 101 202 

Ohio County West Virginia 525 700 

Red Jacket West Virginia 130 150 

Washington Lands West Virginia 108 162 

Lafargeville New York 142 238 

Lake Chautauqua New York 868 1800 

Morristown New York 144 216 

Theresa New York 141 273 

Charlotte Tennessee 200 360 

Westmoreland Tennessee 480 700 

Whitehouse. Tennessee 249 400 

Eastpoint Florida 325 541 

Lanark Village Florida 82 450 

*Projecrs retrofitted wirli AIRVAC Interface Valves 

No. of 
Project No. of Dwellings 
Name Location Valves Connected 
Patterson Town Florida 35 70 

Sanford Florida 420 1700 

Cedar Cove Maryland 19 156 

Queen Anne's County .. Maryland 1300 3500 

St. Michaels Maryland 123 195 

Somerset County Maryland 159 238 

Swan Point - Phase I . Maryland 39 146 

Alton Kentucky 203 310 

Mathews Courthouse .. Virginia 150 225 

Beallsville Pennsylvania 124 235 

Salmon Beach Washington 83 83 

Lake Magog Canada 131 295 

*Surrey Canada 900 900 

*Stafford New Jersey 200 400 

*Shipyard South Carolina 120 200 

Foreign Country Projects Australia 500 1000 

Foreign Country Projects England 750 1062 

Foreign Country Projects France 1872 2610 

Foreign Country Projects Holland 1223 2079 

Foreign Country Projects Mexico 140 170 

Foreign Country Projects Japan 818 1472 

To, 1.71' t;tiit! 

ci4satilliqiiiiitutmoottiiiii00111111111011111.i. 

1 , 1 1 1 1 1 1 1 1 

II 

I LI I VI I I I, I 

QUEEN ANNE'S COUNTY, 
MD - This is the largest al- 
ternative wastewater system 
(3500 connections) in U.S. The 

cost of vacuum sewers was 
S7.4 million less than gravity 
sewers and $2.3 million lower 
than pressure sewers. 

TOWN OF EASTPOINT, 
FLORIDA - This project is 

located on the Gulf Coast 60 
miles from Panama City. 
Sewers were required to pro- 
tect oyster beds in Apala- 
chicola Bay. Pictured above is 

one of many commercial oys- 
ter houses. Vacuum sewers 

cost 42% less than gravity 
sewers. Project consists of 384 
connections. Currently under- 

going major expansion of 
,sewer system. 
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MANUFACTURING - 
AIRVAC manufactures and 
assembles vacuum sewer com- 
ponents and systems under 
strict quality control stan- 
dards Pictured above is an 
AIRVAC employee assembling 
and testing a valve controller 
under the supervision of the 
plant manager 

THE VIABLE ALTERNATIVE 

PO. Box 528, Old 31 North 
Rochester 

Indiana 46975 USA 

Tel. (219) 223-3980 
Fax. (219) 223-5566 

A Division of B.NI.C.1. 

174 

3 ' 
ettbsi 

S. 

ENGINEERING - AIRVAC 
engineers are readily available 
to work with design engineers 
in developing project budget 
estimates, assist in the 
hydraulic design of vacuum 
sewer systems and provide on- 
going technical assistance 
through project design, in- 
stallation, and startup. 

SERVICE AND TRAINING - AIRVAC plant facilities 
contain 2000 feet of pipe and 
vacuum sewer components 
which are used for hydraulic 
testing, demonstrations and 
training of manufacture repre- 
sentatives and municipal 
utility servicemen. AIRVAC'S 
field supervisors are available 
during the installation of the 
vacuum sewer collection sys- 

tem to assist the contractor 
and engineer in the proper in- 

stallation of the system. 

AIRVAC - RSM PTY LIMITED 
A.C.N. 002 389 255 , 

Suite 11, 
283 Penshurst Street, 
Willoughby, N.S.W. 2060 

Telephone: (02) 417 8133 
Facsimilie: (02) 417 8162 
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AIRVAC RSM PTY LIMITED 
A.C.N. 002 389 255 

Suite 11, 

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

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

Evolution of Vacuum Sewerage Systems 
R.H. EDWARDS 

AIRVAC-RSM PTY LIMITED 

1. INTRODUCTION 
The concept of collecting sewage by means of 
barometric depression was formulated late in the 
19th Century. However, it was not until the early 
1960's that the first commercially viable 
application of vacuum sewers evolved. Today, 
after a great deal of research and refinement, 
vacuum collection has emerged as an 

economically viable alternative under an array of 
environmental conditions. 

2. EARLY DEVELOPMENTS 
The earliest patent regarding vacuum sewerage 
was issued in Germany in 1886 to Captain 
Charles T. Liernur (Ref.1) a United States citizen 
resident in Berlin. This system was a one-pipe 
system that collected only human excreta from 
special house toilets. These toilets were made 
of ceramic, had a tight fitting wooden lid and a 

vent pipe that ran from the upper bowl to above 
the house roof level. 

Pipes connected the toilets to the street where 
several were connected to an underground 
sealed reservoir. Each pipe was isolated at the 
reservoir with a valve. Each night a horse 
drawn, steam vacuum pumper wagon was 
connected to the reservoir through a suction 
pipe. Suction was applied to the- reservoir, the 
sewer valve opened and all the house toilets 
connected to the sewer emptied. 

In 1887 a patent (Ref.2) was issued to Adrian 
LeMarquand, This patent describes a one pipe 
system in which total sewage flow from the 
houses is collected in a single pipe and 
conveyed to a vacuum station. An interesting 
feature is that this patent describes the method 
of joining two vacuum sewers and lays down the 
"over the top" rule that is still followed by most 
vacuum system manufacturers. 

Fourth National Local Government 
Engineering Conference 
Perth. 17-20 August. 1987 

With the inventions in the 1960's by the Swedish 
Engineer Joel Liljendahl and the introduction of 
thermoplastic pipes, vacuum sewers became the 
viable alternative that they are today. While the 
early pioneers laid some of the ground rules for 
vacuum sewers, it, is Liljendahl who is credited 
with the development of the modern' vacuum 
sewerage system. These systems are now used 
in ships, railway cars and municipal sewerage 
systems throughout the world. 

3. SYSTEMS DESCRIPTION 
The concept of collection of sewage by vacuum 
involves the transport of sewage from a pit 
adjacent to a residence or a group of residences 
through a special vacuum valve into a system of 
pipework. A mixture of air and sewage enters 
the system through the valve and is directed in 
two phase flow to a central collection station 
using pressure differentials as the driving force. 
The valve which is the interface between the 
vacuum pressure collection system and the 
gravity system of the home, has two purposes: 

* it preserves the vacuum in the collection 
system by providing a seal at each residential 
input, 

* it allows the entry of sewage and air into the 
system. 

The mixture of air/sewage travels through the 
valve at velocities of 5 to 6 m/sec and resembles 
a foam. As the energy in the foam is used up as 
frictional losses in the reticulation system the 
sewage settles in the low spots of the sawtooth 
profile. The reticulation system is normally 
constructed from 100mm, 150mm and 200mm 
PVC pipe laid in narrow trenches with ground 
cover of 900mm to 1200mm over the pipe. The 
profile of the vacuum sewer reticulation is one of 
the three forms shown in Figure 1. 

SP276 Raubers Road Nudgee SPS Inghams Industrial Estate Hemmant Vacuum Sewer System OM Manual

Q-Pulse Id TMS946 Active 10/12/2014 Page 150 of 512



r 

1== 

sirwto.,sns - so, nos oss. 

Oo a e.. 1.1. CACAIEM 

UPGRADE TRANSPORT 

- =///=7//='///-= 
ooo, sson 

rwetm tilers . SO% IO( 0.4 
0 .0 2%. f wn.n(viA 0 0..119 

LEVEL GRADE TRANSPORT 

DOWNGRADE TRANSPORT 

Figure 1 Vacuum sewer reticulation profiles 

The key to constructing long vacuum sewers that 
effectively transport peak sewage flows is to 
ensure that a vacuum 'level of 35 to 50 kPa is 
maintained throughout the sewer. (Ref.3) The 
method adopted in achieving this is to lay the 
sewer in a sawtooth profile, designed such that 
any liquid contained in the pipe will not seal the 
pipe bore at low flow periods when .the liquid 
may be at rest. (Ref.4) 

Another method is to fit the vacuum sewers with 
pneumatically (Ref.5&6) operated air admission 
valves. These valves are spaced at various 
intervals along the sewer and monitor the sewer 
vacuum. As bogdown or waterlogging of the 
sewer approaches, the vacuum at the monitoring 
point drops due to the available suction being 
used up in full bore pipe flow friction losses. The 
air admission valves when open for a field 
adjustable time period to admit air to the sewer 
when the vacuum has dropped to a previously 
determined level. 

Admitting air to the sewer 'blows' the line clear of 
sewage and the vacuum level in the sewer 
increases in response to the station suction. 

Using the sawtooth profile part of the sewer pipe 
bore will be open to the suction of the vacuum 
station without any losses caused by liquid filled 

AIRV4C - RSM PTY LIMITED 

traps. Hence, air admission valves are not 
required with this system. 

Vacuum sewers with length of 3000 to 4000 
metres are in successful operation and under 
certain conditions a length approaching 6000 
metres is possible. These systems use the 
sawtooth pocketless profile system. 

Most system manufacturers recommend 
maximum static, friction losses in their systems 
of around 4.5 metres. Static lift is controlled by 
the air/liquid ratio at which the system operates. 
Increasing the air/liquid ratio, decreases the 
specific gravity of the two phase foam, hence 
greater lifts can be achieved at the expense of 
larger vacuum pumps and additional power 
costs. 

In industrial and other installations where power 
costs may not be the prime consideration, 
vertical single lifts of 3 to 5 metres may be 
made. This has applications in collecting 
process liquids from floor mounted machines 
into overhead vacuum collection systems. 

It is no longer acceptable to have hand operated 
valves as used by Captain L_iernur, to- apply 
vacuum to each home. Vacuum system 
manufacturers today use various forms of 
automatically operated vacuum interface valves 
to admit all -the sewage generated in the home 
into the vacuum sewers for transport to the 
collection station. 

Each manufacturer has different configurations 
and sizes for their vacuum valve installations. 

4. AI RVAC SYSTEM 
Figure 2 shows a typical installation of the 75mm 
dia. AiRvAc Valve which is usually located in the 
footpath within the prescribed service allocation. 

Sewage from 1 to 8 homes flows by gravity to 
the stump beneath the vacuum valve chamber. 
As the sewage level rises it traps air in the 
50mm dia. sensor pipe which generates a 

pressure of around 150mm water gauge at the 
controller/sensor unit (Ref.7) mounted on top of 
the main vacuum -valve. This pressure activates 
the controller, which is basically a pressure 
operated, vacuum assist, three way, time delay 
pilot valve. When the controller switches, 
vacuum is applied to the upper operator of the 
main valve through the line connected to the 
controller from the normally closed side, or 
vacuum side, of the main valve which then 
opens. 
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Figure 2 75mm dia. Vacuum valve installation 

As the main valve opens, vacuum is applied to 
the sump through the 75mm dia. suction pipe 
which commences drawing the sewage through 
the valve into the sewer. At the same time the 
pressure is relieved from the sensor and a field 
adjustable timing circuit is activated which after 
a delay of 4-6 seconds switches the controller to 

apply atmospheric pressure to the main valve 
operator which closes the 75mm dia. valve. 

In the 75mm dia. valve installation, usually 4-6 
seconds is required to evacuate the 50 litres of 
sewage from the sump and to generate the two 
phase flow in the vacuum sewers. 

Interface valves of the type described which are 
available in 50mm and 75mm dia. sizes, operate 
without electricity being required at the pit and 
have no above ground protrusions. Operation of 
the 50mm dia. valve is the same as that 
described above for the 75mm dia. unit. 

The heart of the system is the vacuum collection 
station. This is similar to a large conventional lift 
station except the wet well is a closed vacuum 
tank inside which vacuum is drawn by the 
vacuum pumps. Figure 3 shows a line diagram 
of a vacuum station. 

AIRIMC - RSM PTY LIMITED 

Sewage enters the collection tank from the 
sewers and as the level rises the duty sewage 
pump is switched on by the level probe. The 
sewage is pumped to the treatment plant or into 
the sewage transport system. 

Duty and standby vacuum and sewage pumps 
are provided. The vacuum pumps which are 
operated by vacuum switches draw vacuum on 
the collection tank through check valves and a 
moisture removal tank. 

Vacuum pumps may be liquid ring or mechanical 
vane type units. Sewage pumps are 
conventional units fitted with double mechanical 
shaft seals the chamber for which is usually 
pressurized With light mineral oil. 

Most vacuum collection stations are provided 
with automatic telephone dialers which report to 
the duty operator if a fault, such as low vacuum, 
etc., occurs. 

Both vertical and horizontal vacuum tanks of 
steel or fibreglass have been successfully used. 
Steel tanks are epoxy coated internally. When 
designing vacuum tanks it is recommended that 
at least one spare sewer inlet connection be 
provided. This allows expansion of the sewer 
system without the need to make modifications 
to the tank which would cause service 
interruptions. 

Collection stations may be custom designed and 
constructed in a building with a floor plan of 
around 6 x 7 metres or be prefabricated with all 
machinery, tanks, controls, etc., mounted on a 

steel skid or on the tank itself. 

With the evolution of the technology there has 
been a marked decrease in labour required to 

operate and maintain the systems. Operational 
man hours are proving to be in the order of 2 
man hours per valve per year. (Ref.8&9) 

5. APPROPRIATE APPLICATIONS 
The fundamental advantage of the vacuum 
system is the reduced construction and/or 
operating cost due to the reduced , pipeline 
depths and the operational flexibility of the 
system. In any feasibility study for a system a 
comparison based on a total annual operating 
and maintenance cost including loan 
repayments should be carried out. (Ref.10) 
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Figure 3 Diagram of a Vacuum Collection Station 

Experience has shown that the conditions which 
can generally make the vacuum collection 
system economically attractive are: 

* poor soil conditions such as instability which 
makes deep excavation difficult; 

a high groundwater table which requires 
increased dewatering pumping with 
increased depth of excavation; 

* undulating topography which may require 
deep excavation or frequent lift stations for a 

gravity collection system, and 

* areas of low building density. 

All of these have one thing in common - the 
difficulty (therefore expense) of deep trenching 
for construction of a conventional gravity 
sewerage system. The search for the most 
economical means of servicing such areas with 
sewerage is recommended to be carried out in 
the feasibility stage. 

For an appropriate application the advantages of 
vacuum collection are: 

* reduced construction costs, 

* reduction in pipe sizes due to the sealed 
pipes excluding infiltration and thus provide 
smaller wastewater flows, 

* elimination of manholes, 

ease of field changes to allow re routing 
around obstacles, 

* installation of pipes at shallow depths, 

uphill transport mode allows servicing of 
properties outside traditional catchment 
boundaries, and 

* extensions to the system can mostly be 
carried out without additional pumping 
stations. 
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6. CONCLUSION 
Vacuum sewerage technology was identified by 

numerous inventors in the 1880's. These early 
pioneers did not develop the system to a 

commercially viable state, however they 
identified many of the principles that are still in 

use today. 

Joel Liljendahl developed the system to be 

commercially viable in the 1960's. Evolution 
continued in the 1970's with the efforts of 
several competing manufacturers of systems. 

Commercial viability and operational reliability 
have progressed to such a state that the system 
has been found to be a cost effective answer to 
sewering many towns and villages that would be 

' extremely costly to sewer with a conventional 
system. 

Before proceeding to detail design stage for any 
sewerage scheme the designer should consider 
whether the excavation costs for a conventional 
scheme will be high. If the costs are likely to be 
high then a vacuum system may well prove to be 
a cost effective solution. 

AIRVAC - RSM PTY LIMITED 
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AIRVAC RSM PTY LIMITED 
Vacuum Sewerage System ACN 002 389 255 

Suite 11, 

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

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

VACUUM SEWERAGE SYSTEM 

PROFILE ON AIRVAC -RSM PTY LIMITED 

AIR VAC -RSM PTY LIMITED incorporated in NSW in 1983 are exclusive distributors 
and marketers in Australia, New Zealand and the Pacific Islands of the AIRVAC 
VACUUM SEWERAGE SYSTEM under licence from AIRVAC INC., of U.S.A., who, 
over the past 25 years, have provided high-tech vacuum sewerage systems in USA., 
UK., and EUROPE. 

Managing Engineer and Director BOB EDWARDS BE., M.Eng.Sc., F.I.E. Aust., has 
many years of engineering consultancy and practical experience, especially in water and 
sewerage systems as well as having been involved with vacuum, sewerage for more than 
seven years in Australia. 

AIRVAC-RSM PTY LIMITED has expertise in vacuum sewerage technology and has 
the resources to provide highly efficient and viable vacuum sewerage systems to suit the 
clients needs and the ability to provide "turn-key" design and construction for either 
large municipal or smaller scale operational vacuum systems. The US principal 
continually supply latest update and state of the art vacuum technology carried out 
through their in-house R & D programme. 

Numerous projects have been completed or are currently in negotiation in Australia by 
AIRVAC-RSM PTY LIMITED including:- 

Kurnell Sewerage Scheme - New South Wales The Kurnell sewerage scheme 
services 750 residential lots, public school, caravan park, 22.5 hectares of industrial land 
and the tourist attraction of Captain Cook's Landing Place. The Sydney Water Board's 
investigation showed that there was a significant cost advantage with a vacuum system 
over a conventional system. The pumping station is one of the largest of its type in the 
world. The scheme commenced operation in May 1990. 

Port Mandurah, Western Australia (This project is a major scheme servicing many 
existing residential allotments. The first stage of the Port Mandurah development was 
commissioned in October 1990. Extensive review by the Water Authority of Western 
Australia and consulting engineers Airey Ryan and Hill have determined that vacuum 
sewerage technology was the most appropriate and cost effective method to service this 
quality waterfront development. 

Because of the systems ability to service extensive areas from one vacuum pumping 
station, several "infill" areas previously excluded from sewerage facilities (because of 
the servicing costs) will now be included in this project. The second stage of this 
development is in the design phase. 
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Davistown Sewerage Scheme - Ncw South Wales The Davistown sewerage scheme 
will service some 850 lots on waterfront and low lying land in the Gosford region. The 
Department of Public Works and Gosford City Council reviewed sewcring strategies 
and have determined that vacuum sewerage is the most appropriate method of providing 
sewerage facilities. The trenching conditions and the high watertable would make deep 
trenching associated with conventional sewerage very expensive. The design is currently 
in progress with commissioning scheduled for mid-1992. 

Hindmarsh Island Sewerage Scheme - South Australia The first stage of this 
development includes 120 residential allotments, 24 residential villa units, commercial 
and retail areas; a tavern and boat pump out facilities. 

The flexibility of the vacuum sewerage system allowed for the development to be staged 
in a cost effective manner. Commissioning of the initial phase was completed in 

October 1989, with the remainder of the first stage to be completed by end 1991. 
Ultimate development will have approximately 400 residential allotments and more 
extensive commercial, retail and marina areas. 

Liason and agreement betvileen the Developer, the Consulting Engineers Pak-Pby & 
Kneebone, the EWS and Health Commission of South Australia- i.esulted in this being 
the first vacuum sewerage system in South Australia. 

Riverglen Marina, Murray Bridge, South Australia The vacuum sewerage system for 
this development services the recreational areas and approximately 120 marina berths 
for privately owned boats and boats available for hire. Commissioning of the scheme 
was performed in Ocober 1990. 

'Both the Owner and consultants, Fletcher Scott Furphy were keen to provide an 
environmentally sensitive answer to the disposal of wastewater from houseboats and one 
which was readily acceptable to the owners and operators of the houseboats. 

Police Berths, Sydney, New South Wales With the relocation of the Water Police 
from the Circular Quay area to Pyrmont, a comprehensive system to transport the 
wastewater produced from the Police boats and from shore based activities was needed. 
This system has proved to be easy to operate and contributes to the reduction in 

pollutant wastes into Sydney Harbour. Commissioned 1986. 

West Byron Bay, New South Wales Byron Shire Council are constructing a vacuum 
sewerage system to service a new industrial estate and a residential subdivision. This 
scheme will service an existing population of 1340 equivalent people with an ultimate 
development of 3770 equivalent people: 

The system will be developed over a number of stages as money becomes available and 
new areas are released for development. The terrain is sandy, fronting onto the ocean 
with a water table approximately one metre below the ground surface. Commissioning 
of the scheme is scheduled for mid-1991. 

MARCH 1991 
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AIRVAC - RSM PTY LIMITED 
Vacuum Sewerage System ACN 002 389 255 

Suite 11. 

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

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

AIRVAC VACUUM SEWERAGE SYSTEM 

DESCRIPTION & OPERATION 
A vacuum sewage collection and transport system 
consists of three main components: 

sewage collection pumping station, 
vacuum mains, and 
vacuum valve pit. 

JANUARY 1991 

Raw sewage flows from the home by gravity to the vacuum valve pit located in the front 
yard or in the roadway easement. As the sewage level rises in the pit, a pneumatic signal 
is sent to the controller which opens the valve. About 40 litres arp introduced into the 
vacuum mains at each operation. 

Sewage is propelled through the vacuum mains at 5 to 6 metres per second by the energy 
created from the sewage/air mixture. The sewage flows to the collection station where 
there is a sewage collection .tank. As the collection tank fills, level probes activate the 
sewage pumps which pump the sewage to a treatment works or other facilities in a 
sewerage system. Vacuum switches activate the vacuum pumps to maintain the half 
atmosphere of vacuum in the system. 

ADVANTAGES OF VACUUM OVER CONVENTIONAL GRAVITY SEWERS 
In flat, sandy, watercharged ground a vacuum system is often a more cost effective 
solution; because the vacuum mains are shallow and generally do not require dewatering 
during construction. 

The elimination of manholes and lift stations from a system results in minimal infiltration 
and reduced trenching depths results in less environmental disruption. 

ADVANTAGES OF VACUUM OVER OTHER ALTERNATIVES ** 

The vacuum system eliminates septic tanks from communities, has no electrical 
connections at housholds and has less maintenance than individual pumping units. 
Because the vacuum valve can service four or more houses the cost of the valve pit is 
economical on a per lot basis.: 

SERVICE OFFERED 
AIRVAC' s engineers would be pleased to provide conceptual designs for any scheme that 
is proving to be difficult or expensive to service using a conventional gravity approach. A 
budget cost estimate will quickly identify whether vacuum technology would be 
appropriate for the servicing of your development. This "no obligation" service is offered 
to Water and Sewerage Authorities, Consultants and Developers. 

AIRVAC is able to support vacuum technology in all phases: 

conceptual designs for budgeting, 
detail designs for construction, 
commissioning of the system, 
operations and maintenance manuals, 
training of operational staff, 
spare parts and servicing of valves, and 
service and maintenance 

Bob Edwards our Engineer would be pleased to receive a call to discuss the sewering of 
your development. 
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24%10/1999 09:28 +61-2-9958-7258 E E E P/L PAGE 02/03 
OCT 29 '99 09:27AM 

MOUNTING INSTRUCTION QUA-VAC VACUFLOW STARTER VALVE 

(Data Sheet 222 B) 

Included in package 

1 cover plastic 557.5910 
2 starter valve 557.6000 
3 safety nut 940.0109 
4 washer nylon 940.0133 

5 washer nylon 800.1114 

6 screw M5 940,0027 

Not included in package: 

7 level pin 

8 nut s.s. 

9 level rod 

Note 
11=11 

800.1106 

940.0101 

800.1107 

Attach screws (6) to existing brockat. 

Assemble (3), (4) and (5) to level pin rod. 

DO. 25. Sept. 1998 
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1.1 System Details 
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1.1 System Details 

The vacuum sewerage system comprises numerous components that 
are combined to form a system. The sewage is produced and flows by 
gravity to a collection sump similar in size to a manhole. In this sump is 
installed the INAX automatic pneumatic interface valve. This valve is the 
interface between the gravity flows under normal atmospheric 
conditions and the vacuum within the sewerage system. 

The' interface valve opens for about 4 to 6 seconds to admit a mixture of 
sewage and air from the sump, (about 40 litres of sewage), then closes. 
This is achieved by the float activated mechanism; no electrical supply 
is required. The valve may operate for only 3 or 4 times per hour, (but 
more frequently if required), and for the rest of the time it is closed. 

Theinext component is the vacuum sewer network. The pipes are laid to 
a sawtooth profile approximately 1.0 to 1.5 metres cover. Polyethylene 
pipe' has proven most effective and robust, particularly when used in 
conjunction with electrofusion fittings. The diameters of a vacuum sewer 
are generally smaller than for a conventional sewer due to the much 
higher velocities achieved; up to 6 metres per second. In this scheme 
110; 140 180 and 225 mm O.D. sizes will be used when fully 
developed. 

The next set of components are those forming the collection station. 
Firstjy, the vacuum collection vessel. This tank separates the sewage 
from the air admitted to the system to provide the motive force for the 
transportation of the sewage. The sewage falls to the bottom of the 
vessel and is pumped out by the sewage pumps. The air in the upper 
part ;of the vessel is evacuated by the vacuum pumps. The active 
volume of the vessel is determined by the total number of stops and 
starts to be made by the sewage pumps. The vessel material is mild 
steel. 
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Sewage pumps are of a conventional type but are carefully checked to 
ensure the NPSH available and NPSH required is satisfactory to ensure 
efficient operation. Two pumps are provided, each sized to pump at the 
design peak flow, with one pump operational and the other as standby. 
To achieve ultimate capacity these units will be replaced by larger 
capacity units when influent flows require additional capacity. 

Vacuum pumps are of the liquid ring type. The capacity of the vacuum 
pump is determined by the peak sewage flow into the system, ie a small 
system will require small vacuum pumps, a larger system with many 
more people being served will require larger pumps. These units have 
been selected to provide the initial capacity. To achieve the ultimate 
capacity three units, each of larger capacity will be required. 

Isolation valves in the collection station and in the sewer network are 
prOided to allow isolation of particular mains or branches in the event 
of aiproblem somewhere in the system with a damaged pipe or valve. 

It should be noted that vacuum sewers perform two distinct functions; 
firstly and most obviously they are the conduit through which the 
collected sewage is transported from the collection sump to the 
collection vessel in the vacuum station. However, a second vital 
function for which the vacuum mains must be designed is the efficient 
and ;rapid transfer of vacuum back to the extremities of the network of 
mains after a valve has fired and admitted sewage and air into the 
system. At the end of sewer lines, the functions described above 
become of particular importance. 

If th0 pipes are undersized or insufficient air is admitted to the system 
via the interface valves, then the performance of the vacuum system as 
a whole will suffer_ In particular the collection sumps at the extremities 
of the network must have sufficient vacuum after firing at times of peak 
flowiconditions. As a result of balancing the above requirements for 
vacuum sewer mains, each system is individually designed for optimum 
perfOrmance 

1.2 Scheme Details 

The initial scheme is to service 15 lots varying in size between 4000m2 
and '18200m2. The Total Area is 18.5 ha. 

The ;system has been designed in accordance with Brisbane City 
Council's detailed Specification for Vacuum Sewer Systems and 
Vaciium Pumping Stations - July 1996. 

Draings of the Scheme are attached. 
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1.3 Basis of Design 

GGC 
vacuum sewer 

The ultimate hydraulic loading applicable to the development has been 
assessed as 63.OL/s based on the following areas: 

Presently proposed site : 

Balance of site 
FAC site 

18.5 Nett Ha 
83.1 Nett Ha 
133.0 Nett Ha 

Total 234.6 Nett Ha 

Based on 30ep/gross Ha (or 27 ep/Nett Ha) for site and half for FAC 
land 
flow contribution 300Ud/ep and peaking factor of 4 

Flowlfrom each area: 
Proposed site 18.5 x 27 x 300 x 4 6.9L/s 
balance of site 83.1 x 27 x 300 x 4 = 31.2Us 
FAC 133 x 27 x 300 x 4 - 2 24.9Us 

Total 63.0IJs 

1.4 Component Sizing 

1.4.1;Vacuum Main 
The hydraulic head in the system is the summation of 

friction losses along the pipeline 
static losses at the "jump-ups" along the pipeline 
static lift losses at the pumping station 

The layout proposed is based on achieving: 

Minimum vacuum required to operate valve 15Kpa 
Vacuum losses available 51Kpa 
System operating vacuum range 65 to 80Kpa 

The system will therefore work satisfactorily in the range of 65Kpa to 
80KpO. 
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1.4.2 Sewage Pumps 
Select a sewage pump able to pump at a flow rate of 20L/s at a head of 
26_5m. 

Calculations of head at duty point: 
Vacuum Head 7.5m 
Friction losses 14.0m 
Static lift Orn 
Total Head 26.5m 

Sele0 Hidrostal pump Model D100-LO1R 

NPSHR 2.6m 
Sphere size 76mm 
Suction dia 100mm 
Outlet dia 100mm 

1.4.3,Vacuum Pumps 
Two vacuum pumps required on a duty and standby basis (Clause 10.1 
of De!tail Specification) 
Vacuum pump capacity is determined by air/liquid ratio. Select A/L ratio 
of 7. 

Vacuum pump capacity = 500m3/hr 
Operating vacuum range (design) = 65 to 80Kpa 

Provide Siemens ELMO -F 2BV 5161 rated at 500m3/hr assuming 
saturated air @ 20°C with operating liquid © 15°C at discharge 
pressure of 1013mbar. 

To reduce service liquid requirements add a partial recirculation 
discharge separator. 
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1.4.4 Vacuum Vessel Capacity 
Assume 10 starts per hour for sewage pumps (CL11.1 of Detail 
Specification) 

Volume of Vacuum Vessel = Vt 
Volume of Active Part of Vessel = Va 

vacuum SOWO 

Maximum number of starts occurs when the inflow is half of the sewage 
pump capacity. 

Time to fill + Time to empty 6_0 

10 
6 minutes 

+ V 360 seconds 
:31.5 63 - 31.5 

2Va 360 x 31.5 = 11,3401_ 
Va = 5670L 

Vt = 3 x 5670 
17,010L 

Adopt a tank of 2400mm diameter by 4000mm. 
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SECTION 2 INAX AUTOMATIC VACUUM INTERFACE VALVE 

2.1 Description and Specification 
2.2 Operation and Maintenance 
2.3 Trouble Shooting 
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2. INAX VACUUM INTERFACE VALVE 

2.1 Description and Specification 

GGC 
vacuum sawar4 

The vacuum interface valve is vacuum operated on opening and spring 
assisted on closing. The valve is designed so that the sewer vacuum 
endures positive seating of the flexible elastomer seat. It is a 90mrn 
outside diameter, 76mm inside diameter valve and is capable of 
passing solids up to 65mm diameter. 

It has a visual flow through area of at least 60%. The conical plunger 
and its stainless steel shaft are completely out of the flow path when the 
valve is in its open position. 

The valve is equipped with a vacuum operator of the rolling diaphragm 
typewhich is of sufficient diameter to overcome all sealing forces and 
open the valve using sewer vacuum pressure from the downstream side 
of the valve. The stainless steel shaft is provided with an elastomer 
wiper/lip seal to prevent sewage from entering the valve lower housing. 
The valve operator is held in position on the lower housing and the Y 
body' by stainless steel bolts. 

The valve is fitted with a two position liquid level float which has a 
robust mounting that is used to secure the unit. 

-e 
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Sequence of operation of the controller is as follows: 
Rising sewage in the pit raises the float and operates the pilot valve 
which admits sewer main vacuum to the 3 way valve actuator. The 3 
way valve then switches allowing sewer line vacuum to enter the upper 
valve body, which opens the interface valve. 

When the sewage level has been lowered, the float falls and the 3 way 
valve then switches and allows atmospheric air to enter the upper valve 
body thus closing the interface valve. 

The power to operate the INAX interface valve is provided by the sump 
liquid level and the sewer main vacuum. No mains power supply or 
batteries are required. 

2.2 Operation and aintenance 

The INAX interface valve admits sewage and air into the vacuum main 
with each valve operation. This is achieved by the admission pipe on 
the upstream side of the vacuum valve. Certain simple physical checks 
should also be made in order to ensure the valve is operating correctly. 
These checks are described below. 

Eachvalve should be checked once each year, using the following 
procedure. 

a) Check the float sensor is correctly set. To ensures the interface valve 
will operate when the correct level of sewage has accumulated within 
the collection sump the float should be set as detailed in the following 
diagram. If the float is lifted or lowered, then too much or too little 
sewage will be admitted during each valve firing. 

b) Check the suction pipe is located as shown on attached sketch. This 
helps to ensure blockage free operation of the vacuum system and 
correct emptying of the collection sump. 

c) Ensure all stainless steel clips on the valve tubing are in place and 
fully tightened. 

d) Check the air admission pipe is undamaged. 
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FIGURE 2-35 
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VACUUM COLLECTION BASICS: 
There are three basic components to any Vacuum 
Collection System: 
1. the valve pit, 
2. the vacuum mains, 
3. vacuum collection station. 

The vacuum valve and pit consists of a 75 mm I.D. 
interface valve, controller sensor, breather line, 
concrete or fibreglass valve pit and cast iron or 
concrete cover. 

The valve actuator requires approximately -20 kPa 
of vacuum to operate the valve. Standard pits are 
approximately 750 mm diameter by 1600 mm deep. 

No electrical power is required at the valve pit. 

Collection begins when waste water flows to the 
AIRVAC valve package, which consists of a sump 
basin, a pneumatic controller/sensor unit, and the 
AIRVAC valve. As waste water level in the sump 

basin rises, air pressure increases against the 
pneumatic sensor. At a preset level the sensor will 
open the valve and allow waste water to be 
evacuated into the vacuum mains, which are 
composed of small diameter pipe from 80 to 200 
mm. 

A simple physics principle is behind this, air always 
flows into the area of lowest pressure. To use the 
principle, a vacuum pump at the collection station 
pulls air out of the vacuum mains. A low pressure 
area is thereby created. 

When the valve opens, air moves naturally to the 
area of lowest pressure, propelling any material 
present into the vacuum mains. 

The vacuum mains empty into a tank at the station. 
When the tank reaches its capacity, sensors active 
a waste water discharge pump. The discharge purr 
sends waste water to either a treatment plant or to a 
nearby gravity manhole. 

WHAT IS A VACUUM SEWERAGE SYSTEM? 

A vacuum system is very similar to a water 
distribution system, only the flow is in reverse. 
This relationship would be complete if the 
vacuum valve was manually opened, like a water 
tap. With proper design construction and 
operation a vacuum system is as reliable as a 
water system. From the home owners point of 
view there are no special fittings or equipment 
needed in the home. All the magic begins when 
approximately 40 litres of waste water collects in 
the pit underground. In some areas a 
combination of gravity and vacuum mains 
provide the optimum cost effective system. 

WATER 
VALVES 

WATER SUPPLY SYSTEM 

VACUUM 
VALVES 

( ( ( 
VACUUM COLLECTION SYSTEM 

WATER TANK 
(+) PRESSURE 

WATER PUMP 

SEWAGE PUMP 

SEWAGE COLLECTION 
TANK (-) PRESSURE 

THE ADVANTAGE OF VACUUM SEWERS 

Eliminate exfiltration and 
infiltration 
Use narrow, shallow trenches 
Use small diameter plastic pipe 
No electrical hookups at valves 
Lift capabilities up to 7 metres 
One person can service entire 
system 
Eliminate gravity manholes 
Standby generator for long 
power outages 
Minimise health risks to 
servicemen 
Multiple homes served by one 
valve 

Flexibility to reroute pipe 
above ground 
Reduce construction time 
Closed system eliminates 
odour problems 
High velocity flow prevents 
clogging 
Minimise environmental 
impact 
Can reduce water 
consumption 
Low 0 & M cost 
Low installation cost 
Meets explosion-proof 
requirements 

Efficient collection system 
operation requires good record 
keeping, planning, a competent 
work force, and the purchasing 
of equipment appropriate to the 
system. These elements depend 
on system size, topography, 
complexity and anticipated 
growth. 
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AIRIAC 

VACUUM INTERFACE 
VALVES 

The 75 mm I.D. (90 O.D.) valve is 
used extensively in residential 

sewage systems. 

The 50 mm I.D. (65 O.D.) valve is 

used in special applications such as 
floor drains and high-volume 

sinks. 

The 32 mm I.D. (40 O.D.) valve is 

designed especially for commercial 
/ industrial waste water disposal. 

For certain high-volume areas 
(such as under large sinks), 

AIRVAC uses a 50 mm I.D. (65 
O.D.) valve/sump 

basin combination. 

AIRVAC 
The World Leader in 

Vacuum Sewer 
Waste water flows from the home by gravity to the vacuum 
valve pit located in the property or the roadway easement. As 
the sewage level rises in the pit, a pneumatic signal is sent to 
the controller which then opens the valve. 

Approximately 40 litres are introduced into the vacuum main 
at each valve opening operation. The sewage is propelled into 
the main in the form of an air and liquid mixture foam. This 
occurs in 2-3 seconds due to the differential pressure between 
the sewer and atmosphere. 

The mixture of air and sewage described as two-phase flow 
enters the sewer at an initial velocity of 4.5 - 5 m/s. 

The energy in the sewage and air mixture is used up by friction 
and the liquid settles to the low spots in the vacuum lines. 

As the next valve cycles, the sewage is moved through the 
vacuum lines by the same action until it reaches the vacuum 
collection tank which is maintained under vacuum by the 
vacuum pumps. As the collection tank fills up, a sensor 
activates a sewage pump that pumps the sewage to the 
treatment plant or connects to the conventional system. 

There will normally be two (2) vacuum pumps, two (2) sewage 
pumps and control panel located at the collection station. The 
vacuum pumps maintain a vacuum in the range of -50 to -70 
kPa in the vacuum lines. 

AIRVAC valves can still operate if the valve pit chamber is 
flooded. It is necessary to have the breather line above the 
flood level. 

SCHEDULED MAINTENANCE 
10 minute inspection a valve pot per year. 

30 minute station equipment and charts per week. 

30 minute valve controller service per 5 years. 

30 minute valve service per 10 years. 

In addition to the above, the regular routine maintenance 
of the vacuum sewage pumps must be added plus a small 
allowance for non scheduled breakdowns. 

Vacuum systems are proving to be no more costly than 
gravity to maintain. 

EASY TO OPERATE AND MAINTAIN 

COST EFFECTIVELY 
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5. The small diameter pipe used in vacuum systems is easy to work 
with during modifications or repair. 

6. AIRVAC's Vacuum Interface Valves are easy to change or repair 
during the operation of the system. 

7. Water costs and waste water treatment costs are minimised by the 
vacuum systems ability to provide segregate collection routes for 
fluids requiring different treatments. 

8. The 4 - 5 metre per second velocity of fluids transported through 
the piping network virtually eliminates the conditions that 
promote bacteria growth. 

VACUUM 
COLLECTION 

STATIONS 
The collection station consists of 
collection tank, sewage pumps, 
vacuum pumps, control panel, 
controls and alarms. Vacuum 
collection stations can be 
underground or above ground 
depending upon local requirements 
and available head. 

There can be more than one vacuum 
station, normally one vacuum station 
is sufficient for an average scheme 
depending on the size of the 
community being sewered. 
Duty/stand-by vacuum and sewage 
pumps are provided. 

Vacuum pumps may be liquid ring or 
vane type units. Water recovery 
systems are normally included with 
liquid ring vacuum pumps. 

Most vacuum collection stations are 
provided with an automatic telephone 
dialler that reports to the duty 
operator if an alarm condition 
occurs. Collection tanks are usually 
epoxy coated steel pressure vessels of 
the vertical or horizontal 
configuration. 

Collection station equipment is 
generally housed in a small building 
although several systems have been 
constructed without a building. 

In some situations it is necessary for 
hydraulic reasons to have the 
collection tank below ground level. 

Preassembled skid mounted 
equipment can also be used. Tanks 
may be placed horizontally or 
vertically. 
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AIRVAC 
VACUUM LINES 

Sewer lines will normally have a minimum of 900 mm 
ground cover and can be up to 4 - 5 km long from a valve 
pit to the collection station. Maximum static and friction 
loss available in hydraulic design is approximately 6 
metres. 

Vacuum service lines and mains are laid in narrow 
trenches in a saw-tooth profile for grade and upgrade 
transport and follow grade on downgrade transport. 

The saw-tooth profile is designed to ensure that any waste 
i;quid in the pipe will not block the pipe at low flow 

!riods when the liquid may be at rest. 

Using the saw-tooth profile, part of the sewer pipe will be 
open to the suction of the vacuum station without any loss 
caused by liquid filled traps. Many vacuum sewers with 
lengths of 3000 m to 4000 m are in successful operation. 

Design can be readily modified to go around buildings, 
trees or rocks etc. 

The pipes in the vacuum collection mains are normally 
100, 150 or 200 N.B., Class 9 PVC or Class 6 HDPE 
pressure pipe. 

OTHER APPLICATIONS 

INDUSTRIAL AND HOSPITAL 
WASTES 

The pharmaceutical industry is in the vanguard 
of industrial users who are beginning to utilise 
environmentally friendly solutions to waste 
water problems. As a result, a major 
pharmaceutical firm has already chosen 
AIRVAC as the best waste collection alternative 
for laboratories, transport of process waste, 
and collection of recyclable fluids (such as 
condensate) from refrigeration systems. 

Di NNW PIM (1 at 3) Cad. Tel (I NS) 

AIRVAC technology makes it possible for waste 
waters needing different kinds of treatment to 
be pulled by vacuum into different collection 
tanks. Discharge pumps connected to the tanks 
send wastewater to the appropriate site. 

REFRIGERATION AND 
PROCESSING LIQUIDS - 
SHOPPING CENTRES 

1. AIRVAC's lift capability of 8 metres, allows 
pipe to be installed above floors, along 
walls, or across ceilings. 

2. Since the pipe does not have to withstand 
the pressure of burial, it can be selected 
specifically for the fluid being transported. 

3. Reasonable pipe sizing allows easy 
placement of the transport system (above 
ceiling, on walls, around equipment, etc.). 

4. Pipe accessibility makes disassembly and 
reconfiguration simple, so future process 
modifications are easy to make. 
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Industrial and hospital effluent collection 

Refrigeration and processing liquids 

Condensate collection systems 

Community sewerage works 

New housing developments 

Camping and caravan sites 

Vacuum marina systems 

Portable rest-rooms 

Airport waste 

EXPORT BROCHURE 

AIRVAC- RSM PTY LTD 
ACN 002 389 255 

Suite 11 

283 Penshurst Street 
Willoughby NSW 2068 
Telephone: (61 2) 9417 8133 
Facsimile: (61 2) 9417 8162 

Brisbane 
Water "fig 

Level 1 T.C. Beirne Centre 
315 Brunswick Street Mall 
Fortitude Valley 4006 
Telephone: (61 7) 3403 3483 
Facsimile: (61 7) 3403 0372 
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ADVANTAGES OF 

VACUUM SEWERAGE: 

Construction Costs 

Excavation depth less than 

1.5 metres 

Can be placed in common 

trenches 

Smaller pipes sizes 

Eliminates the need for muiltiple 
pump stations on small to 

medium sized developments 

Operations 
and Maintenance 

Easier access to assets for 

maintenance 

Reduced peak flows 

System easily extended without 
additional pumps 

Elimination of corrosion as a 

result of aerobic conditions 

even during 

average flow 

Environmental Impact 

Pipe integrity must be 

maintained eliminating 

infiltration and exfiltration 
Pipe gleaning not required due 

to high velocities 

Reduced trench depth 

and width 

Avoids difficult substrata soils 

or rock 

Reduced peak flows 

Greater flexibility in the 

location of pipes and pump 

station 

Ideally suited for trenchless 

technologies, especially in acid 

sulphate soils, melaleuca 

Traditional gravity sewerage systems were for a long time the only option in 

sewerage transportation. Today, new methods of transportation, such as vacuum, 

are becoming increasingly popular among developers and local authorities. They 

offer an economic alternative to providing sewerage services for environmentally 
sustainable developments. 

Brisbane Water, is a Commercial Business unit of the Brisbane City Council. 

We are responsible for the water and wastewater services for 820, 000 residents, 

commercial, and industrial customers. We also provide water in bulk to five 

surrounding local governments. 

The expertise, experience, and intellectual capital gained from adopting sustainable 

solutions to complex water industry problems has been acquired over 80 years of 
owner operation. We are building our strength on the application, modification and 

enhancement of appropriate water industry technologies and processes, such as 

vacuum sewerage systems. The services we provide are designed to add value to the 

choice and use of water industry technology based on practical experience in 

design, construction, operations, and maintenance. 

Brisbane Water has recognised the potential of vacuum sewerage systems and has 

developed a strategic alliance with Sydney company Airvac - RSM Pty Ltd, to 

supply these systems to developers and councils in Queensland and northern New 

South Wales. 

The alliance combines the engineering expertise, and operational/ maintenance 

experience of Brisbane Water, with Airvac's innovative technology to provide the 

highest quality engineering services in the design, supply, commissioning, and 

operation of vacuum sewerage systems. 

WHAT IS A VACUUM SEWERAGE SYSTEM? 

Vacuum systems have been commercially available for almost 40 years. Recent 

developments in valve technology and operational experience have increased their 
reliability and competitiveness. 

Conventional sewerage systems rely on 

gravity or pumps to transport sewage 

from the household, commercial or 

industrial location to treatment plants. 

Vacuum systems utilise a high velocity 

inrush of air for sewerage 

transportation. Wastewater flows from a 

property by gravity to the vacuum pit 

and as the sewage level rises, this 

causes the controller to open the valve. 

The resulting inrush of air transports the 

sewage through vacuum lines until it 

reaches the vacuum collection tank. 

Vacuum pumps extract air from the 

collection tank, creating the vacuum 

and the flow of air through the system. 

Sewage pumps operated by level 

switches in the tank pump the sewage 

to a treatment plant or reticulation 

system. 

Standard cover 
and frame 

Level 
sensor 

Flow 

Vacuum valve and pit 
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The Brisbane Water Advantage 
Airvac is a proven quality product 
Experience with systems in Brisbane 

Strong engineering base 

Strong operational perspective equipment 

Project Management expertise 

Integrated solutions for sewerage problems 

Services Offered 
Provision of a budget cost from contour plan 

Planning and design 

Supply of vacuum valves and pumping equipment 

Construction management 

System commissioning 

Operator training 

System operation and maintenance 

VACUUM SEWERAGE 

SYSTEMS ARE A GOOD 

OPTION WHERE... 

Conventional gravity sewers or 

domestic onsite sewagetreatment 

technologies have been 

determined to be difficult or 

too expensive 

Homes are located on hilly, rocky, 

low lying or very flat areas, or 

areas with a shallow bedrock, 

a high water table or other site 

condition that would make 

installing gravity sewers 

impractical 

Sewerage is required to be 

installed in an established area 

where there is existing 

infrastructure 

The area is environmentally 

sensitive, particularly in regard to 

excavation or pollution of aquifers 

or waterways 

0.2% SLOPE 

45° ELBOWS 

Drop between lifts = 80% pipe dia. or 0.2% fall whichever is greater. 

UPGRADE TRANSPORT 

fil----=///:=7/(-=7// *---///=/// 

0.2% SLOPE 
0.2% SLOPE 

ACUUM MAIN 

Drop between lifts = 80% pipe dia. or 0.2% fall whichever is greater. 

V 

LEVEL TRANSPORT 

Lay sewer to a fall not less 

than 0.2%. Do not allow 
pockets to form. 

DOWNGRADE TRANSPORT 
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Projecl Name 

Couran Cove Eco Resort, South 
Stradbroke Island 

South Yunderup 

Busse Iton 14A 

Port Mandurah- Stage 2 

Kupungarri 

Cox Bay -Stage 1 

Port Kennedy - Stage I 

State 

QLD 

WA 

WA 

WA 

WA 

WA 

WA 

Bonnet Bay & Sylvania Waters NSW 
- Stage I 

Rockingham 9A 

Baradine 

Kumell Maintenance Contract 
- 3 year extension 

South Guildford 

Hemmant 

Iniandurah Marina 

Dardanup 

gleview Industrial Subdivision 

Fumissdale 

:Stage A 

Bolkiah - Stage B 

Lytforl r321"771791s n Mar - Stage 2 

AIM& 
Parker Island - Stage I 

Brisbane Water 
Business Development 
T.C. Beirne Centre (Level 1) 

315 Brunswick Street Mall 
Fortitude Valley QLD 4006 
GPO Box 1434 

Brisbane QLD 4001 

Telephone (07) 3403 3483 
Facsimile (07) 3403 0205 

WA 

NSW 

NSW 

WA 

QLD 

WA 

WA 

QLD 

WA 

Brunei 

Brunei 

QLD 

QLD 

Type of Start No. of No. of No. of 
Installation Operation Valves Connections Stations 

Resort 
Development 

1998 180 400 1 

Infill Residential 

Infill Residential 

1997 52 

1997 225 

1997 120 

175 1 

1 

0 

500 

Canal Residential 450 

Aboriginal 
Settlement 

1996 10 35 1 

Residential 1997 13 50 1 

Holiday Resort 

and Marina 
1997 15 50 1 

Retrofit 
1996 434 3 

Residential 1996 76 276 1 

300 

Residential, 1996 
school, and 

shopping centre 

423 800 1 

111110,111.11n 
Residential and 

JactkotriAL._ 

1996 

1995 

109 289 

Industrial 5 10 

11111.111.0 
Residential, and 

Commercial 

1995 

1995 

24 91 1 

Residential 39 73 1 

Industrial/ 
Commercial 

1995 10 20 1 

Residential 1995 

1994 

1995 

1994 

52 

67 

67 

200 

Water Village 250 

Water Village 250 

egioria 
development 

industrial 

17 34 

Industrial 1992 1 6 7 

uU 

nTrIIIIlllun 

Brisbane City 

Brisbane, 
Water )A$, 
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"I must admit that I came to Stansted with doubts and fears in 
my mind about the system, but I have received some very good 
instruction and I am satisfied that there is a great deal to be said 

in, favour of the conveyance of sewerage matter by vacuum." 
These remarks might have been made yesterday but in fact they were spoken by 

Mr. E. R. Palmer nearly a century ago, back in 1904, when members of the English 
Institute of Sanitary Engineers visited the Lienur installation at. Stansted, Essex. 

In many situations, vacuum 
sewerage is not only a sensible 
option to explore, but is in fact 

the only logical system to choose. 
There are several misconceptions 

about vacuum sewerage systems. 
First, that they are a recent 

innovation. 
Second, that they cost more than 

gravity sewerage to install and operate. 
Third, that they are complicated 

and fiddly and will need a high level of 
-maintenance. 

Numerous vacuum systems have in 
fact been operating in Australia since 
the 1960's. As to cost, in most 
situations which require deep 
excavation and numerous pump 
stations for a conventional gravity 
system, vacuum will be cheaper to 
install and experience has shown that 
operating costs will be no greater. As 
for being fiddly and complicated, they 
are in fact quite simple. Periodic 
maintenance is required but most of it 
takes place at easily accessed collection 
pits. 

Potential to Reduce Sewerage 
Treatment Capacity 

Indeed, there is a- long list of 
impressive advantages for vacuum 
systems. One of the really significant 
benefits of vacuum for sewerage system 
operators, largely overlooked, is the 
smaller sewerage treatment capacity 
required and thus the opportunity for 
capital savings. Vacuum systems are not 
susceptible to infiltration so the 
effluent from a vacuum system can be 
as little as half that of a gravity system, 

e forgotten: technology, 
use- S'6r; 'hTs enjoyed a revnial or 

commu_nr(y sewe ge systems, at least: my in the past ft . years . 

The technology was developed in Europe in -the mid "1,800'& by Charles 

7tt .tti St1311***1 1n Russia'anckEnglandL !. e- = successful andlwas cam ed 
by his -sons 44, "2. 

Many .6f-(tie.:LienursYsterrp7cover p:areas' and continued irr use for 
many years ,The ..rdaleliEi.,i1-e'r:iiiterffin:Fran6e was built -0.1892 and 
continued in service unhl,1987 It .used atiron. vacuum ewers";'laidriri the 
rainerinVe rttliftpr,dhlercleSigir used ty-seVeral manufacturers today. The 

largest seWbratrTfoUyille:Was. 300mth in diameter-no larger size is known 
to 'hais;e'Seeh:q.iiejd:**60:then:' :',::- 

Modem .vacuum sewerage technology traces its origins to inventions in the 
1960's by Swedisli engineer Joel Liljendahl which gave rise to practical 
plastic valves :. The Swedish vacuum cleaner company Electrolux took up 
these designs and soon afterward introduced systems into the U.S. and 
amongst other places, Sydney. 
Vacuum sewerage technology has for many years been in widespread use 
on jet aeroplanes and in ships but acceptance for community use has 
been Slow to revive: Charles Lienur first proposed toilets with a one litre 

flush in 1876 but. despite being-perfectly practical they have yet to become 
a reality in a community sewerage system. 

according to the claims of some 
proponents. This advantage has not so 
far been fully tested, because most 
systems to date are hybrids feeding into 
conventional gravity systems. 

Naturally, in most situations 
conventional gravity designs will 
always be best. Sloping terrain, 
obviously. So vacuum is far from being, 
a cure-all. But conversely, on very flat 
terrain with high water table or rock, 
vacuum will always be cheapest, and by 
a wide margin. 

The following recent vacuum 
sewerage projects highlight situations 

in which the system comes to the fore; 
Monterey Keys, a prestigious 

riverside subdivision on the Gold 
Coast. Flat terrain, high water table 
involving costly excavation. Any way 
the costs were calculated, a gravity 
system was more expensive. This was a 

new section. In an existing subdivision, 
dewatering and possible foundation 
damage would have been a further 
issue. 

Thargomindah township, western 
Queensland. A layer of hard quartzite 
rock 1.4m below the surface proved 
intractable to 30t excavators. A gravity 

cont'd next page... 
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... from page 1 

system would have required blasting. 
A pumped effluent system was costly 
to build and operate and 
environmentally undesirable. Vacuum, 
requiring trenches only one to 1.3m 
deep, was the only sensible choice. 

The Gold Coast Marine Industry 
Precinct, an industrial area for boat 
manufacturers being promoted by the 
Gold Coast City Council. Situated on 
the Coomera River flood plain, the soil 
is identified as high-risk acid sulphate. 
Designs of major industrial complexes 

. in the area have typically addressed this 
increasingly important problem by 
applying two metres of fill in order to 
leave the underlying natural soil 
undisturbed and get above flood level. 
Vacuum sewerage was an attractive 
option. 

Couran Cove Resort, on South 
Stradbroke Island. A large impressive 
tourist island resort whose developers 
were almost obsessively 'green', spread 
out over a considerable area of flat 

sandy terrain. Vacuum technology 
suited the terrain. Also, mains could be 
wound around individual trees, on 
which the developer had a $10,000 
penalty for damage. Trenches were 
shallow, minimising environmental 
damage. 

Leakage from a vacuum system is 
virtually impossible-a vital feature for 
this resort's densely trafficked areas on 
boardwalks and jetties near the 
Broadwater. Treatment costs were 
greatly reduced through the 
elimination of infiltration in a situation 
where the operator was paying 7Vlitre 
to obtain and treat fresh water in the 
first place and then a further 8e/litre to 
treat any of it that finished up in the 
sewerage system. 

Vacuum usually best choice on 
flat terrain with high water table 

There is a fifth scenario, based 
purely on economics. Take any flat area 
of significant size. Residential or 
industrial (the latter are often 

deliberately -graded flat regardless 9 

surrounding terrain). A lreadi 
developed and needing sewerage, d 
yet to be develOped in stages. 

Let's suppose it'is one kilometre 
wide and six kilometres long. A graviti 
system will require a pumping statioi, 
about every 500 metres-six stations.' 

A vacuum system will service 
three-kilometre radius, so will nee 
only one. Savings in capital outlay are 

obvious. According to figures we'v1 
been given, the operating cost of 
conventional pumping station is a little 
more than halfthat of a vacuum station 
but there are fewer of them in thi. 
example, so clearly the overall operating 
cost of the vacuum system should show' 
a saving of better than two thirds. 

HARDWARE 
ALTERNATIVES 

Worldwide there are three major; 
suppliers of the essential hardware,' 
meaning the vacuum interface valves.' 
To be evenhanded, we'll list them 

DESIGN & CONSTRUCTION UTILISING 
THE ISEKI VACUUM INTERFACE VALVE 

V" FeasibilityAna sis 
V- Supply of Hardware Br Spares 

Construction 
TechniCal Support 
Staff Trainin 
Maintenance. of Valves I& Systems 

FOR ONGOING SERVICE-AND ADVICE CONTACT 

V.S.S. - PO BOX 2223 NERANG EAST 4211. 
Tel: (07) 5596 3850 Fax: (07) 5596 2957 

www.vacuum-sewencom.au 

2 The Bulletin Vacuum Sewerage Supplement, March/April 2000 
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Couran Cove Resort on South 
Stradbroke Island. This system 
by Christopher West and Airvac 
features a state-of-the-art 
computerised monitoring system. 
Below: collection tanks (circled) 
are suspended under boardwalk 

... from previous page 

alphabetically; AIRVAC of the U.S., 
Inax of Holland, and Iseki of Britain. 
The ultimate owners of all three are in 
Japan, where vacuum sewerage is 
widely used. 

Iseki valves are distributed in 
Queensland and northern NSW by 
Vacuum Sewer Services (VSS) at 
Nerang and elsewhere in Australia by 
Philcor of Perth. VSS is a company 
specially formed for the purpose by 
old-established consultants and 
contractors Hepburn & Thorpe-they 
recently won the Thargomindah 
township job and Gold Coast Marine 
Industry Precinct and previously 
completed the Monterey Keys project. 

AIRVAC are represented in 
Australia and other areas of the Pacific 
by AIRVAC-RSM Pty. Ltd. of Sydney. 
They designed the Couran Cove 
Resort system which was installed by 
major Gold Coast contractors 
Christopher West Plumbing. 

Inax valves are handled by Edwards 
Environmental Enterprises of Sydney 
and were used on the Pinkenba system 

in Brisbane, commissioned only 
a few weeks ago. Pinkenba is the 
biggest vacuum station on an 
industrial development in 
Australia. . 

The Iseki, Airvac, and Inax 
valves, which are at the coalface 
of every system, look similar and 
function in a similar manner. 
Indeed, they all trace their 
origins to inventions by Swedish 
engineer Joel Liljendahl who 
died a few weeks ago. The valves 
were developed commercially 
by the Swedish Electrolux 
company in the sixties. 
Refinements have been 'made to 
each, largely addressing ease of 

maintenance issues. 
Hepburn Thorpe/VSS have been 

active tenderers for all recent systems 
as prime contractors and suppliers of 
Iseki equipment on a design and 
construct basis. 

"We are very enthusiastic about the 
future prospects for vacuum systems, 
especially where acid sulphate 
problems occur," said Michael Thorpe 
of VSS. 

Airvac have been tenderers in 
conjunction with local contractors, 
often with more than one, on recent 
jobs. "We do not see ourselves as prime 
contractors," says director 
John Radinoff. "We'll do 
the design and supply 
materials and expertise 
generally, but leave the 
construction side to 
others. We'll get involved 
in ongoing maintenance 
if required-we look 
after the Kumell system 
in Sydney, and others- 
but in many other cases 
we simply provide staff 
training." 

AirvaC recently entered a 

marketing agreement with Brisbane 
Water, which is centred around a 

commitment to promote vacuum 
sewerage systems and draw .on the 
expertise of each. "Brisbane Water have 
a lot to offer, especially in project 
management' says John. "I feel there 
are great opportunities for them to get 
involved in projects on a build,. own, 
and operate basis." 

The agreement leaves both free to 
operate independently and Airvac 
have tendered on certain projects both 
in partnership with Brisbane Water 
and in partnership with other 
contractors. 

The association of Edwards 
Environmental Enterprises with Inax 
is comparatively more recent although 
Bob Edwards himself was formerly a 

director of Airvac-RSM and was deeply 
involved in design and construction of 
many of their projects within Australia 
and overseas. His Inax valves are 
currently being installed in schemes at 
Bribie Island, Pinkenba and Hemmant. 

Edwards (EEE) also prefers to work 
on the design, consultancy and training 
aspects of vacuum sewerage projects as 
distinct from being purely a supplier of 
valves. In this capacity they worked 
with Hilton Merritt's Vacuum 
Technology Australia Pty. Ltd. on the 
Pinkenba system and a development 
on Bribie Island that is currently under 
construction. 

Philcor of Perth (Brendan Berry) 
has long experience in this technology 
and apart from community 
installations has done extensive work 
on marine systems for the navy. 

-.continued on Page 7 

Vacuum Sewerage Systems' Monterey Keys 
project; the attractively disguised pump station. 

The Bulletin Vacuum Sewerage Supplement, March/April 2000 Page 3 
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So how does it work? If you 
haven't looked into it, the 
principles are a bit different to 

what you might think. 
effluent flows conventionally by 

gravity into a collection pit serving 
usually 3-6 houses (sometimes up to 
sixteen) or their equivalent. That is, 
fittings etc. in the premises and all 
plumbing procedures are quite normal. 

the collection pit, although a 

conventional concrete, PE, or GRP 
structure for normal applications and 
perhaps stainless steel for 'under jetty' 
applications, conceptually has two 
sections-the 'action' sump and the 
'overflow storage' compartment. 
Typically, the 'action' compartment is 

about 40-80 litres. 
The 'overflow' compartment is 

designed to give-depending on who 
designs the system-between three 
and eight hours storage (a buffer to 
permit repairs to be effected) and will 
vary in size according to the EP's of the 
facilities it is serving-it has an 
emergency function only. 

the interface valve located in the 
collection sump operates automatically 
every time it senses that the sump is 

full. No electrical fittings are involved, 
unless an optibnal monitoring system 
is installed, and in no case is an electrical 
supply required. The valve is powered 
by vacuum from the system it serves. 

air forces the sewerage into the 
vacuum sewer lines. Each 'slug' of 
sewerage is followed by a pocket of air, 

which is an essential component of the 
vacuum transport mechanism-it 

turns the slug into 
foam, suitable for high- 
velocity transit 
through the system. 

the vacuum sewer 
is linked directly to a 

central collection 
station. The network 
can typically handle a 

four metre lift if 
required by terrain; 
that is, it can move 
sewerage uphill. 

one vacuum 
collection station can 
handle sewers up to 
four kilometres in 
length in every direction. 

A typical vacuum 
station comprises a 

pressure vessel, usually 
sunk in a pit to assist 
collection, and a pair of 
vacuum pumps 
operating alternately to provide 100% 
backup. 

effluent can be discharged into a 

treatment works or a trunk sewer. 
The pipe used in the network has in 

the past been Class 9 PVC but there 
seems now to be general agreement 
that medium density polyethylene is 

more appropriate. 
Inside diameter is usually between 

80 and 300mm; the valve diameter is 

75mm so that anything that will fit 
through the valve will pass through the 
pipe. Effluent under vacuum will 
gravitate at a much lower gradient than 
under gravity. 

VSS use this demo system at trade shows to show 
the valve & collection pit set-up, also the lumpup' 
principle of transporting sewerage slugs. 

Sawtooth Configuration of 
Network is Fundamental 

Fundamental to the process is that 
the pipe is laid at a slope of .2% in a 

'sawtooth' configuration. 
After falling 300mm a 'jumpup' is 

installed, a section-which rises 300mm 
over a distance of one metre using 
standard 45 degree fittings or formed 
sections. 

This creates low spots throughout 
the network where fluid can 
accumulate. 

As a distant valve opens each 'slug' 
will move randomly past one or more 

4-4,7 
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Environmental Enterprises, Sidney; Queenslandthrough VSS; 
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jumpups like a train running through a 

suburban network. 
At each influx of air, the condensed 

slug once again is regenerated to a foam 
in which form it progresses to the 
central vacuum and pumping station in 
stages at an average velocity of five to 
six metres per second. 

Cutaway of valve shows how vacuum 
in the system is used to raise plunger 
valve with spring return. 

The Key Component 
is the Interface Valve 

The key component of 
the system is the interface 
valve installed in every 
collection sump. 

These are simple, have 
been developed over many 
years and have proved 
rugged in operation. 

The collection pits are 
quite conventional except 
for the sump formed into 
the bottom. 

Downstream of the 
valve, recent networks use 
conventional electrofused 
polyethylene pipe, so rodding or 
inspection manholes are entirely 
eliminated. 

The central station comprises a 

vacuum vessel of either treated mild 
steel or stainless, together with 
controls, dewatering and odour 
removal equipment, vacuum pumps 
and discharge pumps. 

Designers stress the point that 
choice ofthe most appropriate vacuum 
pump for the particular installation is 
vital. 

Should Queensland's civil 
contractors be discouraged from 
tackling this technology? 

Not at all, says Paul Dostal, of Dostal 
Constructions. "There is no rocket 
science involved. Techniques and materials 
are those we commonly use." PK 

Ivacuum sewerage 
eGe 
Edwards 
Environmental 
Enterprises Pty Ltd 

Edwards Environmental 
Enterprises Pty Ltd (EEE) has 
been involved with vacuum 
sewerage systems since 
formation in 1987 and was 
instrumental in introducing 
the technology to Australia. 

EEE has been involved with 
the design and implementation 
of many schemes installed 
in Australia and in South 
East Asia. 

As a consulting and equipment 
supply firm specialising in 
vacuum sewerage technology, 
EEE is recognised as an 
experienced firm in this field. 

Services to clients include: 

Conceptual designs 

Budget cost estimates 

Detail design 

Construction overview 

Specialist hardware items 

Commissioning 
Maintenance manuals 

Training programs 

Evaluation of existing 
schemes 

Supply INAX Valve 

Bob Edwards 
Bachelor of Engineering (civil) 
Master of Engineering Science 
(Public Health) 
Fellow of Institution of 
Engineers (Aust) 

82 The Bulwark 
Castlecrag 2068 

PO Box 4082 
Castlecrag 2068 
NSW Australia 

phone 02 9958 3904 
AH 02 9958 4390 
fax 02 9958 7258 
email 
eeevac @ozemail.com.au 
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Supermain OPVC 
Vinidex Supermain OPVC represents the future in 

portable water applications. The new generation, 
high performance pipe imparts the highest plastic 

pipe strength possible at maximum material efficiency. 

Eco-Drip 
Eco-Drip represents the forefront of drip 

irrigation technology and many of Australia's 
largest wineries that have specified Eco-Drip 

are yielding the award winning benefits. 
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Viractex products 
for your next project! 
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Ultra-Rib.Vinidex's material efficient 
rib-reinforced pipe system 

represents the new generation 
of structured wall sewer pipes. " 

Corflo 
Many major authorities are specifying Vinidex 

Corflo conduit. an innovative high performance 
double-wall PVC pipe with a smooth internal 

bore and corrugated exterior. 

Cablecon 
Vinidex introduced to Australia. Cablecon. 

an innovative continuous polyethylene 
conduit supplied pre-lubricated 

and with a pre-installed draw rope. 

Vinidex Hydro-MPVC 
Farmers throughout the country 

are producing better yielding 
crops with the aid of the 

"Vinidex Hydro" piping systems. 

Plasson Adaptor Systems 
Vinidex introduced the revolutionary range 

of Plasson Adaptor Systems to the market. which 
are easy to use and are manufactured CO the 

highest possible standards in quality and reliability. 

. . EX-Pipe 
The pipe, manufactured by Vinidex. is partially flattened 

after extrusion and coiled into a reel. Steam is then 
protruded through the pipe to expand and set in 

shape once the old pipeline has been relined. 

Draincoil 
The innovative design provides an even drainage 

pattern along the entire length of the pipe 
due to the uniform slot spacing in the 

valleys of the profile corrugations. 

1111:11:111111, 

:: 4w' 

A continual commitment to research and 
development has seen Vinidex set benchmarks for 
the industry and exceed the supporting needs of the :- 

water, sewerage, drainage, industrial, gas, irrigation, 
electrical, communications, plumbing and mining 
industries that it services. 

Western Syclnoy Industry Awards 

Hig1),Iny.C1m m ended 

Wotlem Spa., inaustr,Anrcle 

l/anniversar 
Ink:1ex 

Sales Hotline 13 11 69 . 

www.vinidex.corn.au 
e-mail: info@vinidex.com.au 

SP276 Raubers Road Nudgee SPS Inghams Industrial Estate Hemmant Vacuum Sewer System OM Manual

Q-Pulse Id TMS946 Active 10/12/2014 Page 277 of 512



i 

SP276 Raubers Road Nudgee SPS Inghams Industrial Estate Hemmant Vacuum Sewer System OM Manual

Q-Pulse Id TMS946 Active 10/12/2014 Page 278 of 512



Main Story continued from Page 3: 

Vacuum sewerage is commonplace in 
ships and Philcor have so far installed 
systems on eight vessels built at NQEA 
in Cairns, including the recent 
hydrographic vessels and express 
rivercats for Holland. 

Should Councils be More 
Receptive? 

Should councils be more receptive 
to vacuum sewerage technology? 
Many contractors think so, citing Palm 
Beach on the Gold Coast as a prime 
case. 

A dozen or so years ago, tenders 
were called for sewerage of this built- 
out suburb on flat sandy terrain at the 
southern end of the Gold Coast City. 

At least one contractor 
recommended that tenders be 
broadened to allow assessment of 
vacuum systems as an alternative to 
conventional gravity. The council 
declined. 

As it turned out, a good deal of the 
land had been poorly cleared and 
subsequent deep sewerage excavations 
encountered large trees. Dealing with 
this problem led to substantial 
widespread damage to roads, walls and 
in many cases, houses themselves, 
practically all ofwhich could have been 
avoided by using a vacuum system in 
shallow trenches. 

Another example is the first stage of 
Pottsville Waters in the Tweed Shire. 
Through lack of a treatment plant, 
conventional sewerage reticulation 
was installed at the time of subdivision 
but a temporary septic system 
provided for each house. 

Once again, vacuum was proposed 
as an option at the conceptual stage 
whereby the septic tank would 
eventually be converted by the 
addition of a sump into a collection 
chamber. Again, the council declined 
to even consider the option. 

Gold Coast and Tweed councils 
have since become more receptive on 
the basis of their experience. Tweed 
Shire Contracts Engineer Dave 
Oxenham points to the acceptable 
operation and maintenance costs of 
their Tumbulgum system. A tender for 
a sewerage system for the township of 
Uki (600 EP) will close shortly. Tweed 

Shire know that tenderers will put up 
the alternatives they consider most 
suitable, but their own internal 
assessment was that a combination of 
vacuum and conventional systems 
would work best along the contours of 
the hilly terrain, requiring only one 
pump station versus three for an all- 

gravity system. 

Elimination of Deep Sewer 
Repairs 

"It is important to look at the longer 
term," says David. "A major advantage 
of vacuum systems is the elimination of 
deep sewer repairs. Workplace safety is 

an increasingly big issue and we need to 
look' at the longer term financial 
liabilities which come with every 
project." 

This concern was reflected in the 
Gold Coast's decision to install a 

vacuum system in their much-touted 
Marine Industry Precinct. 

The topography dictated trenches 
7-8 metres below ground level and 5m 
below the water table. "Years ago we 
had no alternative," said Ray Hallgath, 
supervising engineer for planning and 
design of the project. "In this case, we 
looked very carefully at the whole of 
life cost. Vacuum was less costly. Of 
course, we were also greatly concerned 
about acid sulphate issues and the third 
major factor was our reluctance to get 
involved in deep sewers in inherently 
unstable ground. As a final point, we 

'C 

felt it important to carefully consider 
the issue of pollution risks related to 
boats-fuel spillages, possible 
exfiltration, and so on." 

Ray pointed out that the 
landowners in the precinct were 
equally enthusiastic. Amongst others, 
Riviera Marine has built a huge factory 
complex covering several hectares. 

"Our plans called for a connection 
point with an isolation valve at each 
boundary," explained Ray. "Land 
owners could extend the vacuum line 
and install the collection chamber 
wherever they chose on their site, 
giving them great flexibility. Clearly 
this saved them significant internal 
plumbing costs. Furthermore, the 
easements we'd have had to impose on 
their land to cater for deep sewers were 
greatly reduced for the shallower 
vacuum system." 

"Enthusiasm is Way Overdue" 

This enthusiasm in the Gold Coast 
City and Tweed Shire is well and truly 
overdue, according. to prominent 
engineers in the field who 
understandably prefer not to be 
named! 

"These authorities have come into 
the industry thirty years after Sydney 
Water and ten years after NSW Public 
Works Department committed 
themselves to vacuum," said one. 
"I couldn't count the number of hours 

...continued on next page 
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Hilton Merritt of Vacuum Technology 
Australia, Brisbane, shows the float 
actuator unique to the Max system. 

-.from previous page 
I wasted trying to convince the Gold 
Coast people of the potential 
advantages. They've finished up with a 

second rate gravity system which leaks 
like a sieve and frankly I think you 
could make a strong case for their 
professional neglect to come to grips 
with the technology." 

Be that as it may, there is currently a 

good deal of interest in southeast 
Queensland. The suitability of vacuum 
systems for flat coastal areas is echoed 
by Graham Marshall of the Brisbane 
City Council, who says that large 
industrial areas around the Brisbane 
airport are only now being opened up 
as a result of vacuum technology. 
"Conventional systems were quite 
impracticable in this area of unstable 
soil criss-crossed with drainage canals," 
says Graham. 

Hilton Merritt of Vacuum 
Technology Australia points out the 
flexibility of vacuum installations; 
"In our Pinkenba project we have been 
able to jump up over drainage canals by 
attaching to existing culverts and road 

bridges, rather than having to go under 
them," says Hilton. "This is similar to 
situations where we have gone over 
Telstra conduits we've encountered, or 
even threaded between adjacent 
Telstra and Energex assets on one 
occasion." 

Significant Environmental 
Advantages 

The environmental aspects of 
vacuum sewer systems are a major 
point in their favour. 

The South Australian authority ..SA 

Water, in their 1999 environmental 
report, analysed 203 incidents around 
the state which were reported to their 
internal Environmental Management 
Unit, of which 118 incidents were of 
sufficient severity to warrant reporting 
to the. state EPA. Incidents in the 
conventional sewerage networks 
included blockages, overflows, burst 
mains and soon. 

The point is that unlike a 

conventional system, every time a leak 

-continued next page 

SPECIALISTS. IN VACUUM SEWERAGE. CONSTRUCTION 

Call Hilton 2' Merritt on (07) 386-4235 or 0418 788 008 

E-mail: info@mervac.com Web: www.mervac.com 
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occurs in a vacuum system it will 
generally be identified promptly and 
rectified. It will either show up as a 
drop in pressure on the pressure 
recording system at the pump station, 
or in the case of a major leak such as a 

failed or jammed-open valve, the 
system will cease operating entirely 
until the failure is traced and rectified. 

Some systems have been fitted with 
a monitor to alert operators that this 
has happened. Thus, the leakage time 
frame is minutes or hours versus 
weeks, months, years or forever for a 

conventional system. 
For stakeholders contemplating 

vacuum sewer systems there is actually 
a wealth of experience in this country. 
By far the largest number of 
installations is in the flat sandy terrain 
of Western Australia. 

Sydney Water has a number of 
systems, the oldest being Sylvania 
Waters and Bonnett Bay going back 
twenty five years or so and the largest 
being Kurnell that caters for about four 
thousand residents. 

Worldwide, the largest installation 
is Ocean Shores in Washington State, 
presently under construction to 
handle a population of 24,000- 
Airvac's Sydney office have done a 
project almost as large in Bangkok. 

Testing for Extreme Conditions 

Various authorities have tested 
vacuum sewerage systems under 
extreme operating conditions. 

Sydney Water ran a test on their 
Kurnell system emulating flood 
conditions. Power was switched off at 
the vacuum pumping station and 
water tankers used to fill half the 
collection pits in the network, 
representing the maximum 
foreseeable extent of flooding in the 
locality. 

When the system was powered up, 
the collection pits emptied in a 
progressively expanding radius from 
the pumping station and the whole 
system was back to normal operation 
in an hour and a half. 

Satisfactory performance and 
acceptable maintenance costs do, 
however, appear to depend upon 
competent design and installation 
practices. Not all stories are as 

ro n Avamutzsewerage systems abate:717 
..1,391.1rqFSeWgrtrilltea&kiVarbeftVeliirelergeranif TeiStral 
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complimentary as the Kurnell test. 
Certain of the valves are unaffected by 
submersion, but not all. 

WA Watercorp has reported high 
maintenance costs on its vacuum 
systems but industry sources place 
substantial blame upon the authority's 
own accident prone features imposed 
upon the original design. Particularly 
the lack of provision for sealing the 
vents of collection pits against water 
entry in flood prone areas. This is one 
of the major points to watch out for, 
according to design engineers. The 
bottom line, it appears, is to use 
experienced designers and take notice 
of their advice. 

Smaller Commercial Systems 

Aside from community sewerage, a 

very interesting sideshow of vacuum 
sewerage technology is the growing 
use of miniaturised "in-house" systems. 

Supermarkets are using these to 
drain freezer and display cabinet 
effluent into ceiling-mounted 
networks, giving them the flexibility to 
change store layout at will without 
expensive drainage alterations. 

New shopping malls can be 
constructed without the necessity of 
prior planning to accommodate the 
needs of future tenancies with 
specialised effluent disposal 

requirements such as butchers and fish 
shops. 

The potential seems to be bright for 
such applications as the conversion of . 

existing office buildings into residential 
apartments. 

Full Potential of this Technology 
yet to be Tested 

This technology has attracted 
increased interest and more 
widespread use but awaits a major test 
of its optimum performance 
characteristics. 

Treatment of effluent generally 
involves a greater capital outlay and 
operating cost than the reticulation 
system and proponents of vacuum 
systems claim that here lie the greatest 
potential benefits. 

Most systems installed to date 
deliver effluent downstream into a 

conventional network and use 
standard plumbing fittings upstream. 

A stand-alone system featuring 
toilet flush reduced to one litre should 
permit the design of treatment 
facilities of half the normal capacity 
with dramatic cost savings. 

"If and when such a 'total' vacuum 
sewerage system is installed, capital and 
running costs should be radically 
different to today's industry norms," is 

the final word from John Radinoff 
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The 
first question about 

incurring the extra cost of 
installing an electronic 

monitoring system on a vacuum 
sewerage network is whether to 
bother monitoring at all. 

Opinions diverge widely. John 
Radinoff points out that of 150 Airvac 
systems operating in the U.S., none are 
monitored. However, one of his latest 
installations at Couran Cove has 
possibly the most sophisticated 
monitoring system one could hope to 
see, and the people who use it are 
delighted with the way it performs. 

Bob Edwards of Edwards 
Environmental Enterprises is one of 
the most experienced designers of 
these systems in Australia. His view is 

that on a properly designed system 
with valves provided to isolate 
sections, it is no big deal to track down 
a valve jammed open. "The bloke 
looking for it might need to check a 

dozen or so collection pits. You can 
generally identify the pit quite easily 
by the hissing sound". 

Certainly, the majority of vacuum 
systems installed so far in Australia do 
not have a monitoring set-up. But the 
reality is that vacuum sewerage 
systems are not maintenance free nor 
trouble free. The cost of on-going 
maintenance needs to be weighed 
against the initial capital cost of 
monitoring. 

At Couran Cove resort the 
monitoring system is about as 
impressive as you can get. Each 
collection pit is interrogated every 
thirty seconds in two ways; whether 

OPINIONS DIFFER ON THE BENEFITS OF EQUIPPING VACUUM 

SEWERAGE SYSTEMS WITH MONITORING INFRASTRUCTURE 

the valve is open or shut (via the 
magnetic switch on its barrel) and 
whether a high level alarm has been 
actuated (a float switch). The status 
appears on colourful computer 
displays, one for each section of the 
system. 

Another diagrammatic display 
shows the status of the vacuum vessel 
and its main and standby pumps; 
percentage full, current pressure, 
pressure chart for the past 24 hours 
and so forth. Alarms are relayed 
instantly to pagers carried by the duty 
engineer, electrician and various other 
staff members. 

Terry Murphy, Engineering 
Manager at Couran Cove, was 
surprised to hear that other 
installations lacked monitoring 
systems. "How on earth do they track 
down the location of open valves?" he 
wonders. "This software is very user 
friendly and tells us everything we 
could possibly want to know about 
our system". 

I sought the views of the council 
operator directly involved in 
day-to-day supervision of a 

forty-valve un-monitored 
residential system. "We were 
quoted $10,000 for a 

morlitonng system when this vacuum 
sewerage was installed," he said, 
"knocking it back to save a few dollars 
was the silliest thing we ever did. 

"We are now going around 
progressively installing isolation valves 
to divide the network into sections and 
make it easier to track down faults. 

"Not that the call -outs are excessive, 
but when a problem turns up we need 
one bloke at the pump station checking 
the vacuum pressure guage and 
another chap running around with a 

walkie-talkie turning valves on and off 
to narrow down the location of the 
fault. Over the life of the system, this 
will add up to a significant cost." 

check the collection pits is hampered 
and the task made more difficult. A 

side lesson seems to be, keep the 
infrastructure on public property. 

Residential Systems More 
Sensitive? 

Hilton Merritt of Vacuum 
Technology Australia makes another 
point. "Perhaps you might choose to 
look at residential systems somewhat 
differently to industrial estates," he 
pointed out 

"In an industrial estate there will 
generally be fewer valves spread over a 

much greater area and they are easier 
to physically check by driving around. 

"A residential area will probably 
require a faster response time, have 
more valves, and involve a more 
detailed search, perhaps by foot. So 
monitoring a residential area might be 
a more significant issue." 

Michael Thorpe of Vacuum 
Sewerage Systems says that they have 
learned from experience that 
monitoring is desirable. 

Accordingly, although the 
Thargomindah job did not call for 
monitoring, VSS intend to lay conduit 
when they lay the sewer pipe. "We'll be 
including this as part of the job," 
Michael says, "to make a future 
decision less complicated." 

As to the options when a decision- 
has been made about monitoring, they 
are numerous and not necessarily too 
expensive. 

"1 clunnoI ;rn 
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It should be mentioned that 
in this particular system the 
problems are compounded by 
sewer lines running through 
private property, down back 
fence lines and so on. Access to 
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How do they live without it?-say those with monitoring systems. Not necessary-say designers. 
"We were foolish not to have it installed" says one Shire Council. 

On a small system of twenty or 
thirty valves, it is perfectly practical to 
lay Telstra-style cable in conduit, wired 
simply to a power source and a light on 
a console. If the light is on, the valve is 

open. 
More robust cable is desirable of 

course From the collection pit to a 

connector just outside, to deal with the 
hostile environment. But as a 

telemetry consultant told me, "Don't 
let them tell you it is more complicated 
or expensive. If Telstra can make a 

phone ring five kilometres from the 
exchange using that cable, you can 
certainly interrogate a switch to see if 
its on or off." 

Valve Switches not Cheap 

The switch which suppliers can 
provide on the barrel ofall three valves 
in widespread use might raise a few 
eyebrows as to price. I was told 
anything from $150 to $750 per valve. 
It is after all-or need only be- 
a simple reed switch actuated by a 

magnet on the valve plunger, little 

different to what Dick Smith will sell 
vou for fitting to your windows in a 

home burglar alarm system. With 
Iseki, all valves have the magnet 
installed during manufacture. 

As the number of valves in a 

vacuum system increases, the basic 
cost per valve of monitoring does not 
necessarily escalate much, but simply 
dictates a different approach. 

Instead of running 300 cables to 
300 valves, one cable would be used 
with a gizmo fitted next to each pit 
called an addressable multi-drop node. 
This is basically a $130 device that 
knows when it is being interrogated, as 

distinct from its neighbour down the 
street. 

Such a cabling system might still be 
connected to a straightforward console 
of lights, as was done at Monterey Keys. 

However, the computer set-up with 
all the bells and whistles becomes a 

viable alternative at a surprisingly low 
quantity of valves. 

"For the Coomera Marine Industry 
Precinct we did an exercise," says 
Michael Thorpe. "We only have about 

twenty valves there so far, but when it 
expands to its full capacity there will be 
about seventy five: 

"We've installed a computer-based 
monitoring system because we found 
that the break point was about thirty 
two valves-in excess of that, the 
computer system worked out cheaper 
overall per valve being monitored." 

Stand-alone Software Available 

Measurement Engineering Pty. Ltd. 
of Brisbane created the Couran Cove 
software. It is integrated into a larger 
package that monitors fire alarms and a 

dozen other essential services at the resort. 
" We have this vacuum sewerage 

software available as a stand-alone 
module and are keen to do further 
work in this field," say_ s programmer 
Trevor Gardner of NIE 

"People have to make up their own 
minds whether they want monitoring, 
but coming from a local government 
background, I know only too well that 
sewerage incidents can trigger 
unpleasant publicity." 

AIRVAC-RSM PTY LIMITED 

Suite 11, 283 Penshurst Street, 
Willoughby, NSW 2068 

Telephone: (61. 2) 9417 8133 
Facsimile: (61 2) 9417 8162 

E-mail: sales@airvac-rsm.com.au 

AIRVAC SYSTEMS ARE IN USE AROUND THE WORLD AND OUR PRODUCTS 

BENEFIT FROM CONTINUOUS RESEARCH AND DEVELOPMENT 

CONTACT US AND SHARE OUR EXPERTISE 
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Pipes & Fittings in Vacuum 
Sewerage Systems 

By Gary Cell of Vinidex. 

(Vinidex has been supplying PE 
pipes and specialist fittings for 
vacuum sewer installations for over 
ten years). 

Despite the fact that the majority of 
systems already installed in Australia 
use other materials, polyethylene (PE) 
pipes and fittings have in recent years 
become the preferred system for 
vacuum sewer designers. 

This has come about due to 
improvements in pipe material 
properties, resulting in pipelines with 
high impact resistance, flexibility, 
smooth hydraulic flow,- high abrasion 
resistance and excellent chemical 
resistance. The ease of installation of 
PE pipes and fittings gives vacuum 
sewer designers and specifiers greater 
confidence in the complete installed 
system. 

High Chemical Resistance, 
plus Flexibility 

PE pipes have always been 
recognised for their outstanding 
chemical resistance, which is 

important when used in sewer 
applications-particularly when 
transporting industrial and trade waste. 
Aggressive soil conditions (often 
encountered in the poor ground 
conditions .where vacuum sewers are 
usually located) do not effect PE pipes. 

The flexibility of PE can 
accommodate ground movements in 
poor ground and high water tables. 
This flexibility allows the pipeline to 
divert around existing structures, other 
pipe services and established trees, 
without the use of manholes. A metal 
detectable warning tape, installed over 
the pipe bedding material prior to back 
filling identifies the location of the 
pipeline. 

The smooth bore of PE pipe 
ensures both good hydraulic flows and 
no build up of solids, even in parts of 
the pipeline that may be temporarily 
unused. 

Improved ductility of the new PE 

pipes translates into a robust pipeline, 
capable of withstanding the shocks of 

vacuum valves opening and closing 
rapidly and the high velocity, turbulent 
flows encountered in the vacuum 
sewer system. 

The newer pipe compounds 
tolerate higher temperature discharges 
over a longer period than the older PE 
pipes. (Temperature de-rating may 
necessitate using a higher class of pipe 
for higher temperatures for a 

prolonged time). Superior abrasion- 
resistance of PE pipes ensures the 
integrity of the pipeline will remain 
unaffected, even at bends and 
junctions. 

Where traffic loading is likely, 
insolation should be a minimum of 
600mm in sealed pavements and 
750mm in unsealed pavements. 
Bedding should be 75mm thick, 
comprising sand, or gravel, to a 

maximum size of 15mm. Similar 
material should be used for the side 
support and overlay ensuring 
compaction of the side support. 

PE pipes provide a cost-effective 
solution when compared to the 
performance of alternative _materials. 
Life expectancy of PE pipes installed 
correctly is in excess of 100 years. Both 
medium density (MDPE) and high 
density (HDPE) polyethylene pipes 
are suitable for vacuum sewers. A 
minimum class of PN8 is required to 
allow for the negative pressures 
produced. 

Jointing and Fittings 

Our preferred jointing method is 

the Plasson . Electrofusion Fittings 
System, which incorporates a wire coil 
in the socket of the fittings. An 
electrofilsion machine is powered by a 

240-volt supply (usually a generator 
on site) and delivers a safe 40-volt 
charge to the fitting. - 

The Plasson machine "reads" the 
fitting weld time and automatically 
stops at completion of the weld. Some 
machines have a print-out of each weld, 
which may be kept as part of a quality 
assurance system by welding 
operators. 

A large range offittings are available, 
including straight joiners, bends, flange 
adaptors and reducers. The Plasson 
fittings give a full bore opening, with no 
internal obstructions. The fittings are 
pressure rated to PN16 (1600 KPa). 

Thrust blocks are generally not 
required at electrofusion bends, but 
are advisable at junctions where 
"extrusion welded" joints may occur. 

A PE pipe and electrofusion system 
offers a sealed pipeline, requires no 
maintenance and gives security against 
infiltration ofground water and leaking 
ofsewerage into the environment. 

Training in the electrofusion System 
is available through the PARTEC 
course held regularly in Brisbane. 
Other regions are covered according to 
demand. The PARTEC accreditation is 

recognised nationally by all authorities 
using PE pipes. 

Collection Chambers 

Vinidex also supply a range of 
polyethylene collection chambers 
which house the vacuum valve and 
provide a sump for the gravity sewer 
lines from each premises. 

The advantage of a PE chamber is a 

totally corrosion resistant system, 
which will remain maintenance free for 
the life of the pipeline. It provides easy 
access to the valve when required. 

The. PE chamber will not crack 
with ground movement, is easy to 
install in waterlogged areas and can be 
prefabricated to suit all inlets and 
outlet pipes. 

Vacuum Sewerage Supplement to the 
March/April 2000 issue of the CCF , 

°Bulletin".magazine. 

Produced for the Queensland Branch 
of the'CiVil Contractors Federation by 

-r Thome Media, 
28 Dixon Drive, 

Pimpama, Old. 4209 
tel. (07) 5546 7740 

The publisher has taken all reasonable 
care to verify the contents of this 

publication but declines any liability 
whatsoever in respect of any person 
acting upon the information given. 

Please make yOur own enquiries to 
one of the qualified designers 

mentioned in the text. 

Contents of this supplement written by 
Peter Kerville of Thorne Media, except 
for the item on pipes by Gary Gell of 
Vinidex, to whom we give our thanks. 
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Pressure units cross reference chart 

p si atms. 
Ft.Hd. 
H20 

at 20°C 
in H20 Kg/cm Metres 

H2O 
in.Hg. 

at 20°C 
mm.Hg. 

cm.Hg. bar 
Millibar 
(mbar) 

kPa 

1 0:0680 2.310 27.720 0.0700 0.704 2.043 51.884 5.188 0.0690 68.947 6.895 

14.696 1 33.659 407.513 1.0330 10.351 30.019 762.480 76.248 1.0130 1013.0 101.325 

0.433 0.0290 1 12.000 0.0300 0.305 0.884 22.452 2.245 0.0300 29.837 2.984 

0.036 0.0025 0.833 1 0.0025 0.025 0.074 1.871 0.187 0.0025 2.486 0.249 

14.233 0.9680 32.867 394.408 1 10.018 29.054 737.959 73.796 0.9810 980.662 98.066 

1.422 0.0970 3.287 39.370 0.0990 1 2.905 73.796 7.379 0.0980 98.066 9.807 

0.489 0.0330 1.131 13.575 0.0340 0.345 1 25.400 2.540 0.0340 33.753 3.375 

0.019 0.0013 0.045 0.534 0.0014 0.0136 0.039 1 0.100 0.0010 1.329 0.133 

0.193 0.0131 0.445 5.340 0.0140 0.1360 0.393 10.000 1 0.0133 13.290 1.328 

14.503 0.9870 33.514 402.164 1.0200 10.2110 29.625 752.470 75.247 1 1000.0 100.00 

0.014 0.0009 0.033 0.402 0.0010 0.0102 0.029 0.752 0.075 0.001 1 0.100 

0.145 0.0098 0.335 4.021 0.0100 0.1020 0.296 7.525 0.752 0.010 10.000 1 
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ACROSS 
7 Senses the level of 

waste in the sump 
9 Approximate rate 

of flow of foamy 
sewage in metres 
per second 

11 The Inax valve 
uses this to sense 
the level of 
sewage in the 
sump 

14 Bottom part of 
valve pit 

16 Allows air to 
enter the valve pit 

CWE 

17 Vacuum pump 
maintaining the 
system vacuum at 
the pump station 

18 Company 
producing 
vacuum collection 
systems 

DOWN 
1 AirVac supplies 

these 
2 This valve stops 

sewage flowing 
back into the 
upper chamber of 

the vacuum valve 
3 Sewage under 

vacuum can flow 
up these 

4 Inventor of 
vacuum sewerage 
systems in the 
1860s 

5 Optimum, 
maximum number 
of litres of sewage 
held in the sump 
of a vacuum valve 
pit 

6 Vacuum systems 
are used here to 
evacuate effluent 

8 Layout for 
vacuum pipes 

10 A brand of 
vacuum valve 

11 Created when air 
mixes with 
sewage in pipes 

12 This activates if 
the pump station 
vacuum drops 
below a specified 
critical level 

13 A Japanese made 
vacuum valve 

15 Another name for 
sump 
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5 AirVac supplies 
these 

7 Depth of vacuum 
mains 

8 Bottom part of 
valve pit 

10 A brand of 
vacuum valve 

11 The Inax valve 
uses this to sense 
the level of 
sewage in the 
sump 

14 Approximate rate 
of flow of foamy 

CWE 

sewage in metres 
per second 

16 The collection 
tank is this kind 
of vessel 

17 Vacuum pump 
maintaining the 
system vacuum at 
the pump station 

18 Air-driven 

DOWN 
1 Vacuum systems 

are used here to 
evacuate effluent 

2 Sewage under 

vacuum can flow 
up these 

3 This valve stops 
sewage flowing 
back into the 
upper chamber of 
the vacuum valve 

4 Created when air 
mixes with 
sewage in pipes 

6 Company 
producing 
vacuum collection 
systems 

9 Another name for 
sump 

11 Optimum, 
maximum 
number of litres 
of sewage held in 
the sump of a 
vacuum valve pit 

12 This activates if 
the pump station 
vacuum drops 
below a specified 
critical level 

13 Inventor of 
vacuum sewerage 
systems in the 
1860s 

15 A Japanese made 
vacuum valve 
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ACROSS 
I Vacuum systems 

can be laid 
through these 

3 Created when air 
mixes with 
sewage in pipes 

6 Company 
producing 
vacuum collection 
systems 

8 Allows air to 
enter the valve pit 

10 Vacuum pump 
maintaining the 
system vacuum at 

CWE 

the pump station 
11 A brand of 

vacuum valve 
12 Another name for 

sump 
15 Controls the 

opening and 
closing of the 
vacuum interface 
valve 

16 This valve stops 
sewage flowing 
back into the 
upper chamber of 
the vacuum valve 

DOWN 
1 Approximate rate 

of flow of foamy 
sewage in metres 
per second 

2 Another name for 
collection station 

3 Optimum, 
maximum number 
of litres of sewage 
held in the sump 
of a vacuum valve 
pit 

4 This activates if 
the pump station 
vacuum drops 
below a specified 
critical level 

5 AirVac supplies 
these 

7 This power is not 
needed in the 
valve pit 

8 An obstruction in 
the sewage line 

9 Bottom part of 
valve pit 

13 A Japanese made 
vacuum valve 

14 Polyethylene 
pipes do this with 
ground 
movement 
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ACROSS 
2 Depth of vacuum 

mains 
4 Sewage under 

vacuum can flow 13 

up these 
6 Bottom part of 

valve pit 
9 A brand of vacuum 16 

valve 
10 The Inax valve 

uses this to sense 17 

the level of 
sewage in the 
sump 18 

12 Method of sending 

CWE 

alarm information 
at pumping 
stations using 
telephone network 
Approximate rate 
of flow of foamy 
sewage in metres 
per second 
Odours and 
effluent escaping 
from a sewage line 
Company 
producing vacuum 
collection systems 
This activates if 
the pump station 

vacuum drops 
below a specified 
critical level 

DOWN 
1 Another name for 

sump 
3 Vacuum systems 

are used here to 
evacuate effluent 

5 Layout for vacuum 
pipes 

7 Vacuum systems 
can be laid through 
these 

8 Optimum, 
maximum number 
of litres of sewage 
held in the sump of 
a vacuum valve pit 

10 Polyethylene pipes 
do this with 
ground movement 

11 Vacuum pump 
maintaining the 
system vacuum at 
the pump station 

14 A Japanese made 
vacuum valve 

15 Created when air 
mixes with sewage 
in pipes 
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ACROSS 
2 Approximate rate 

of flow of foamy 
sewage in metres 
per second 

5 This activates if 
the pump station 
vacuum drops 
below a specified 
critical level 

6 A brand of 
vacuum valve 

7 Another name for 

CWE 

sump 
9 An obstruction in 

the sewage line 
10 The Inax valve 

uses this to sense 
the level of 
sewage in the 
sump 

12 Depth of vacuum 
mains 

13 The collection 
tank is this kind 
of vessel 

DOWN 
1 Bottom part of 

valve pit 
2 Layout for 

vacuum pipes 
3 Created when air 

mixes with 
sewage in pipes 

4 AirVac supplies 
these 

5 Company 
producing 
vacuum collection 
systems 

6 A Japanese made 
vacuum valve 

8 This valve stops 
sewage flowing 
back into the 
upper chamber of 
the vacuum valve 

9 Allows air to 
enter the valve pit 

10 Optimum, 
maximum 
number of litres 
of sewage held in 
the sump of a 

vacuum valve pit 
11 Sewage under 

vacuum can flow 
up these 
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1 AirVac supplies 
these 

4 Bottom part of 
valve pit 

6 Allows air to 
enter the valve pit 

11 Optimum, 
maximum 
number of litres 
of sewage held in 
the sump of a 

vacuum valve pit 
12 Air-driven 
14 Created when air 

mixes with 
sewage in pipes 

15 This activates if 
the pump station 
vacuum drops 
below a specified 
critical level 

16 A brand of 
vacuum valve 

17 Depth of vacuum 
mains 

CWE 

DOWN 
2 Inventor of 

vacuum sewerage 

systems in the 
1860s 

3 Approximate rate 
of flow of foamy 
sewage in metres 
per second 

5 Another name for 
sump 

7 This valve stops 
sewage flowing 
back into the 
upper chamber of 
the vacuum valve 

8 Company 
producing 
vacuum collection 
systems 

9 An obstruction in 

the sewage line 
10 Vacuum systems 

are used here to 
evacuate effluent 

13 A Japanese made 
vacuum valve 

14 The Inax valve 
uses this to sense 
the level of 
sewage in the 
sump 
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1 AirVac supplies 
these 

4 Bottom part of 
valve pit 

6 Allows air to 
enter the valve pit 

11 Optimum, 
maximum 
number of litres 
of sewage held in 
the sump of a 

vacuum valve pit 
12 Air-driven 
14 Created when air 

CWE 

mixes with 
sewage in pipes 

15 This activates if 
the pump station 
vacuum drops 
below a specified 
critical level 

16 A brand of 
vacuum valve 

17 Depth of vacuum 
mains 

DOWN 
2 Inventor of 

vacuum sewerage 

systems in the 
1860s 

3 Approximate rate 
of flow of foamy 
sewage in metres 
per second 

5 Another name for 
sump 

7 This valve stops 
sewage flowing 
back into the 
upper chamber of 
the vacuum valve 

8 Company 
producing 
vacuum collection 
systems 

9 An obstruction in 
the sewage line 

10 Vacuum systems 
are used here to 
evacuate effluent 

13 A Japanese made 
vacuum valve 

14 The Max valve 
uses this to sense 
the level of 
sewage in the 
sump 
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40' 
Iseki Sewage Collection Systems...the Vacuum Way 

A fluid handling system with installation costs 

A proven blockage free system with low maintenance costs 

An environmentally safe, leak free system 

A versatile system - used for handling domestic sewage or many other fluids and effluents 

Technology with a proven international track record 

S Iseki 
How does it work ? 

EHuerrtfiowa gravey Into a collection 
sump eerV.Ing several hOo9yes. 

The tsaki Interface Valve operatee 
automatically using vecleen power. 

Air %Taos fn. 0awage into tne vacuum 
sewer lines. 

The vacuum r.ower rwtwort, 10 linked 
to a central Collection station. 

Tolornetry monitors tne OPetilnd and 
closing Cl each valve. 

One vacuum collection station can 
handle Beware up tO alon. in length 
in each direction. 

Effluent can be ells:changed into a 
treatment works or a trunk sewer. 

Fully nutornntic Self cleaning valve. 

gdown. valve OCCeptn my toilot 
ganormlickil sewage. 

Magnetic Cycle counts"". 

Made of robuat glass filled 
polypropyllono 

- 
07c.11 001iC01re ' en. dosser by 20. Mao 

vaaIIn wear Iliad spa: 
kwity 

Page 1 of 3 

http://www.waterindustry.org/ema/iseki.htm 2/06/00 
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ACROSS 
1 Inventor of 

vacuum sewerage 
systems in the 
1860s 

3 Another name for 
sump 

5 Allows air to enter 
the valve pit 

8 Bottom part of 
valve pit 

9 Depth of vacuum 
mains 

11 Company 
producing 
vacuum collection 

CWE 

systems 
13 Approximate rate 

of flow of foamy 
sewage in metres 
per second 

15 The Inax valve 
uses this to sense 
the level of 
sewage in the 
sump 

16 This valve stops 
sewage flowing 
back into the 
upper chamber of 
the vacuum valve 

17 Optimum, 

maximum number 
of litres of sewage 
held in the sump 
of a vacuum valve 
pit 

18 A brand of 
vacuum valve 

DOWN 
1 Senses the level of 

waste in the sump 
2 This activates if 

the pump station 
vacuum drops 
below a specified 
critical level 

4 A Japanese made 
vacuum valve 

6 Created when air 
mixes with 
sewage in pipes 

7 AirVac supplies 
these 

8 Vacuum systems 
can be laid 
through these 

10 Layout for 
vacuum pipes 

12 Vacuum pump 
maintaining the 
system vacuum at 
the pump station 

14 Polyethylene 
pipes do this with 
ground movement 
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A/R-VAC 

Vacuum Transducer® Pumps 
Air-Vac's primary design objective is to achieve maximum performance with minimum consumption of 
compressed air. Thirty five years of design experience combined with the ability to accurately measure vacuum 
characteristics has made Air-Vac the leading producer of OEM and special purpose Air-Operated Vacuum Pumps. 
Since 1959, Air-Vac has been designing and manufacturing vacuum pumps in the USA for applications worldwide. 

This catalog is a compilation of products which have gained wide acceptance in a variety of industries and 
applications. Pumps with special operating characteristics can be designed for special applications. 

TABLE OF CONTENTS 
Principles of Operation 2-3 
How to Select & Size Your Pump 4-5 
Product Listing by Vacuum Level - Includes Flow Capacities 6-7 
Data Sheets: 

- AVR Series 8 

- AV Series 9 

- AVD Series 10-11 " 

- TD Series 12 

- TDRH Series 13-15 
- MFP Series 16 

- MF Series 17 

- Stainless Steel 18-20 
- Ultra-Vac 21 

- OEM Series 21 

- Vacuum Sleeve Inserts 22-23 
Accessories 24 

Air-Vac Engineering Company, Inc. 30 Progress Ave. Seymour, CT 06483 Tel: 203-888-9900 Fax: 203-888-1145 1/98 
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Air-Vac manufactures both Single Stage and Multistage vacuum pumps. There are advantages to each design and one 
design is not suitable for all applications. Usually the particulars of the application dictate which type is best to use. 

Single Stage Design 

Single Stage Pumps are very simple devices, have only one vacuum producing chamber, and consist of only two parts. Since there 
are no moving parts, single stage pumps are maintenance free. Air-Vac manufactures two configurations of single stage pumps. 

TD CONFIGURATION 
TD Pumps are used in vacuum transport and vacuum conveying 
applications because solid materials are entrained in the vacuum flow 
stream and pass directly through the pump with no reduction in 
vacuum flow. 

Compressed Air, P+, is introduced into the side of the pump and is 

forced through a small annular orifice to increase its velocity. It is 

then allowed to rapidly expand into an exit section with a resulting 
decrease in pressure. This decrease creates a vacuum, and vacuum 
flow, P-, into the vacuum chamber which is directly in-line with the 
exit section. 

ANNULAR VACUUM EXIT 
P+ ORIFICE CHAMBER SECTION 

4 
P- 

TD CONFIGURATION 

AVD Series 

2 

lTD Inserts 

AV CONFIGURATION 
AV Pumps are used to create vacuum quickly and are primarily 
used with suction cups in "pick and place" and material handling 
applications. They're also used in applications where a process vessel, 
tank, or system must be evacuated to a certain vacuum level. 

Compressed air, P+, is forced through a small circular orifice to 
generate a high velocity. This high velocity air is then allowed to 

rapidly expand into an exit section with a resulting decrease in 

pressure. This creates a vacuum, and vacuum flow, P-, into the vacuum 
chamber between the orifice and the exit section. Compressed air, P+, 
and vacuum flow, P-, are exhausted as P+ & P-. 

VACUUM 
CHAMBER 

P- EXIT 
SECTION 

CIRCULAR ORIFICE 
AV CONFIGURATION 

P+ 

P- 
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Air-Vac manufactures both Single Stage and Multistage vacuum pumps. There are advantages to each design and one 
design is not suitable for all applications. Usually the particulars of the application dictate which type is best to use. 

Multi Stage Design 

Multistage pumps have three vacuum producing chambers and 
efficiently use compressed air to initially create high vacuum flow 
rates and to generate high levels of vacuum in closed systems. They 
employ two flapper valves which operate sequentially to create both 
high flow and high vacuum levels. 

Initially both flapper valves are open. Compressed air, P+, is 

introduced into the pump (fig.1) and flows through a small circular 
nozzle where its velocity increases. Upon reaching the first expan- 
sion chamber, the pressure drops creating vacuum flow into the first 
chamber. This combination of compressed air and vacuum flow 
contains stored energy and is forced through a second nozzle and 
then allowed to expand into the second chamber. The expanding air 
creates a second vacuum flow into this chamber. The compressed air 
and vacuum flow from the second chamber still have a usable amount 
of stored energy and flow through a third nozzle. It is allowed to 

expand into a third vacuum chamber where a third vacuum flow is 

created. Finally the compressed air and combined vacuum flows 
exit through the exhaust of the pump as "P+ & P-". This initial 
condition of high vacuum flow exists when vacuum levels in the 
manifold are less than 3-5"Hg and both flapper valves are open. 

0 

MFP Series 

MF Series 

fig.1 

CIRCULAR 
ORIFICE 

FLAPPER 
VALVE 

VACUUM 
MANIFOLD 

EXIT 
SECTION 

fig. 2 

1ST 2ND 3RD 
CHAMBER CHAMBER CHAMBER 

P- 
3RD CHAMBER 

P+ 

P- 

P+ 
& 

P- 

When the manifold reaches a vacuum level of between 3 and 5" 
Hg, the flapper valve between the third chamber and the vacuum 
manifold closes which reduces the total vacuum flow (fig. 2). 
The vacuum in the vacuum manifold continues to decrease to a 

level of about 10"Hg. 

fig. 3 

P+ 

P- 2ND CHAMBER 

P+ 

P- 

At a vacuum level of about 10"Hg, the second flapper valve 
between the second vacuum chamber and the vacuum manifold 
closes and the pump continues to its ultimate vacuum level 
operating as a Single Stage pump (fig.3). 

3 
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Air-Vac designs and manufactures a broad range of both Single Stage and Multistage air operated vacuum pumps 
because one style of pump is not always suited for every application. 

With a wide variety of choices... 
TD or AV Configurations 
Single Stage or Multistage 
High, Medium or Low Vacuum Levels 
Sometimes more than one style of pump can do the job. 

...selecting the right pump for your application can be confusing. 

Vacuum applications generally fall into three broad categories: 

Vacuum is used to transfer solid materials by entraining them in the 
vacuum flow stream and conveying them through tubing or piping from 
one location to another. For these applications, a Single Stage TD or 
TDRH Series pump is required, pages 12 thru 15. Since the solid 
material passes directly through the pump, select one with a large enough 
throat diameter, "A" diameter. 

Next consider the weight of the material to be conveyed. A light 
material may require an "L" version of the pump producing a low 
vacuum level while heavier materials may require an "M" or "H" 
version producing a medium or high vacuum level. 

Finally consider the transfer rate and select a pump with the 
appropriate vacuum flow characteristics. 

P- 

P + 

4 

I I I I 

I I I I 

Evacuation 
Selecting a pump to remove air (or other gases) from a process vessel, chamber, tank, or 
some other closed system requires information about the volume of the system, the 
desired level of vacuum, and time allowed to reach the desired level of vacuum. 

Select a pump which produces the required vacuum level: 
"H" Version 21-28"Hg 
"M" Version 12-20"Hg 

See listing of pumps by 

Vacuum Level, pages 6 and 7. 
"L" Version 5-11"Hg 

To generate a vacuum level greater than 29"Hg, see UV143H on page 21. 

Select a pump which can evacuate the system within the time allowed. Evacuation 
times for each pump are given on the data sheets. Generally, MF Series pumps evacuate 
a volume the fastest, followed by the AV Series and AVR Series. 
For small volumes, consider the AVR Series, page 8. For medium sized volumes where 
evacuation times are not critical, consider AV Series, pages 9-11 or MFP Series, page 
16. For larger volumes requiring rapid evacuation to high vacuum levels, see the MF 
Series, page 17. 

MF SERIES AV SERIES AVR SERIES 

Characteristic 
evacuation curves 
for each series. 

H 
-iL=LIOr r"1_Ju L 30-407:007:,L E100: 000C Or.OLCar,03 DOCIME)CODOC1 
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Material Handling. Applications 

A vacuum pump can be used with a suction cup to lift a part or hold down a part as a vacuum chuck. The size and weight of the part, 
the condition of its surface, the total volume of tubing to evacuate, and the cycle rate of the process are important considerations. 
Generally, material handling applications operate at a Vacuum Level 27 

of between 12 to 18"Hg because this range produces ample Holding 
Force, requires less energy (Air Consumption), and can be generated 
much faster than higher Vacuum Levels. 

HOLDING FORCE 
Since Force is the product of Pressure times Area, maximizing the 
Holding Force can be achieved by increasing Vacuum Level or by 
selecting a cup with a Larger Area. 

EXAMPLE 1 - Maximize Holding Force by increasing Vacuum Level. 
At a Vacuum Level of 18"Hg, a suction cup with a 1" diameter ideally 
produces a Holding Force of 6.9 lb. The same cup at a Vacuum Level 
of 27"Hg produces 10.4 lb. of Holding Force. Increasing the Vacuum 
Level increases the Holding Force but with a substantial increase in Air 
Consumption, resulting in higher operating costs. 

EXAMPLE 2 - Maximize Holding Force by increasing Cup Diameter. 
At 18"Hg, a 1" diameter cup produces a Holding Force of 6.9 lb. A 2- 

1/2" diameter cup operating at the same Vacuum Level produces a 

Holding Force of 43 lb. The larger cup increases the Holding Force 
over 6 times without any increase in Air Consumption. 

A vacuum pump operating at 
18" Hg can lift a 6.9 lb. weight using 

a I" diameter cup or a 43 lb. weight 

using a 2-112" diameter cup. 

24 

= 21 

18 
TL, 

15 a 
E 12 

a 9 

6 

3 

Vacuum Lev 

Air 

0 

,-- I 

onsumption 

3 4 

Time 

Note the slope of the curve as the pump quickly generates usable 

vacuum (12-18" Hg).The curve then flattens out requiring more 

time and more compressed air to reach 27" Hg. 

LET'S DO THE MATH: 

A = Tr r2 

Area of 1" diameter cup: Area of 2-112" diameter cup: 
Ai= (3.14)(.5)2= 0.785 in2 A2 = (3.14)(1.25)2= 4.91 in2 

p = Equivalent Pressure = Vac. Level x Conversion Factor 
p1 = 18"Hg (14.7 lb/in2/29.92"Hg) = 8.84 lb /in2 
p2 = 27"Hg (14.7 lb /in2 /29.92 "Hg) = 13.27 lb/in2 

F =pxA 
FI = pi x Ai = (8.84 lb/in2)(0.785 in2) = 6.9 lb 
F, = p2 x Ai = (13.27 lb/in2)(0.785 in2) = 10.4 lb 
F3 = p1 x A, = (8.84 lb/in2)(4.91 in2.) = 43A lb 

CONCLUSION - For speed of response and economy of 
operation, increased Holding Force should be achieved by 
increasing the size of the cup rather than by increasing the 
Vacuum Level. 

CYCLE TIME 
In systems where multiple cups are connected to a single large vacuum pump, the volume 
of the cups and interconnecting tubing must be considered in order to select a pump that 
will be able to respond to the time requirements of the system. 

The chart to the right shows that an economical Single Stage pump can perform as well as a 

more expensive Multistage pump in quickly generating usable levels of vacuum (12-18"Hg). 
Both pumps use the same amount of compressed air. 

To provide instantaneous response, many times cups 
are mounted directly to individual small pumps. 
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AIR LEAKAGE 
Textured, rough, or uneven surfaces allow leakage of ambient air around the cup and into the system and porosity allows leakage 
through the product itself. In both cases, vacuum flow must be considered. Vacuum flow is a measure of a pump's ability to overcome 
the effects of leakage while maintaining acceptable vacuum levels. Vacuum flow rates for each pump are given on data sheets. For 
applications where leakage is a concern, see MFP Series, page 16 or MF Series, page 17. Listings of all vacuum flow rates are on pages 

6 and 7. Detailed specifications for each pump are shown on data sheets, pages 8 thru 23. 

To insure you get the right pump for your application, Air-Vac offers a 30 day evaluation of any pump in this catalog. 

5 
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AIR-VAC MODEL NUMBER 

AV CONFIGURATION - SINGLE STAGE 

"H" Version 27.5 - 28.4"Hg 
27.5 

27.9 

.16 
.. _ _ ______ ___ __ 

.25 

.31 
_ ____ _ ______ _ __ 

.41 

8 _ _ 
8 

AVR038H 
AVR046H 
AVR062H 28.0 .42 .82 8 

AVR093H 28.0 1.0 1.9 8 

AV116H 28.0 1.7 2.7 9 

AV147H 28.2 2.8 4.3 9 

AV19IH 28.2 4.3 8.1 9 

AVD260H 28.0 7.3 10.9 10 

AVD320H 28.2 

28.4 

20.0 

18.3 

18.5 

11.9 

16.3 

17.9 

z5.0 

10 

10 AVD380H 

.53 .54 8 

"M" Version 15.0 - 20.0"Hg 
AVR062M 
AVR093M 1.23 1.0 

2.7 

8 

AV I 47M 3.1 9 

AV19IM 18.0 5.2 4.3 9 

AV D320M 19.3 

15.0 

13.4 

18.2 

10.9 
. _ __ ____ _ . 

12.3 

. . 
10 

10 AVD380M 
AVD440M 17.5 25.0 21.0 11 

AVD500M /a. r 29.0 

1.4 

25.0 11 

11.0 .6 8 

"L" Version 7.5 - 12.0"Hg 
AVR093L 
AV/47L 12.0 3.6 1.8 9 

AV191L 10.0 4.8 2.7 9 

AV D320L 11.5 13.0 6.3 10 

AV D380L 8.0 16.2 6.3 10 

AVD440L 9.8 23.5 10.9 11 

AVD5OOL 7.5 28.5 10.9 11 

, . 

TD CONFIGURATION - SINGLE STAGE 

"H" Version 24.5 -25.4Hg 
TD/10H 9/64" 24.8 

25.0 

25.4 

24.5 

2.3 4.2 12 

-1-2- TD190H 3/16- 

1/4" 

4.2 

7.6 

10.9 

7.4 

TD260H 13.0 12 

TDRH320H 5/16" 22.5 13 

TDRH380H 3/8" 25.2 17.1 30.0 13 

"M" Version 15.0 - 18.5"Hg 
TD/90M 3/16" 18.5 4.8 5.5 12 

TD260M 1/4" 17.0 8.3 7.6 12 

TDRH320M 5/16" 15.5 11.3 13.7 13 

TDRH380M 3/8" 17.6 17.6 20.0 13 

TDRH440M 7/16" 15.5 22.5 23.5 14 

TDRH500M 1/2" 15.0 33.0 29.7 14 

"L" Version 2.0 - 9.5"Hg 
TD/90L 3/16" 9.5 4.1 2.9 12 

TD260L 1/4" 9.0 6.8 4.3 12 

TDRH320L 5/16" 7.9 10.1 7.9 13 

TDRH380L 3/8" 7.5 12.5 13 

7/16" 7.5 8.6 

___ 

14 TDRH440L 129.04 

TDRH5OOL 1/2" 8.0 29.7 16.0 14 

TDRH750L 3/4" 4.1 43.0 19.7 

______ 

15 

TDRH1000L i- 3.7 57.0 33.0 
__ 

15 

TDRH1250L 1 1/4" 2.7 76.0 

_ 
37.3 15 

TDRH1500L 1 1/2" 2.3 95.0 50.0 15 

roux/750L 1 3/4" 2.1 115.0 60.0 15 

TDRH2000L 2" 2.0 128.0 
_ 

72.0 15 

All data recorded at 70-75 psig air supply 

6 

SP276 Raubers Road Nudgee SPS Inghams Industrial Estate Hemmant Vacuum Sewer System OM Manual

Q-Pulse Id TMS946 Active 10/12/2014 Page 318 of 512



 , I 

MF CONFIGURATION - MULTISTAGE 

Air Consumption, scfm Page' No. 

"H" Version 27.4 - 27.7"Hg 
27.4 2.4 .82 16 MFPM062H 

MFPM076H 27.5 3.3 1.2 16 

MFPM093H 27.7 4.9 1.9 16 

MF109H60 27.4 9.4 1.9 17 

MF147H60 27.6 13.4 3.7 17 

MF187M 27.4 20.6 6.8 17 

2.3 .49 16 

"L" & "VF" Versions 17.7 - 25.1."Hg 
MFPM046L 18.8 

MFPM062L 21.0 3.1 .98 16 
MFPM076L 18.8 4.1 1.18 16 

NIF109VF 17.7 9.8 1.9 11___ 

MF147VF 17.7 15.4 3.7 17 

17- - MF187L 22.8 21.5 8.2 

AVSS CONFIGURATION - SINGLE STAGE 

"H" Version 27.5 - 28.2"Hg 
HAVR038HSS 27.5 .16 .31 18 

HAVR062HSS 28.0 .42 .82 18 

HAVR093HSS 28.0 1.0 1.9 18 

AV116HSS 28.0 1.7 2.7 
AV147HSS 28.2 2.8 4.3 19 

AV191HSS 28.2 4.3 8.1 19 

"M" Version 17.5 - 20.0"Hg 
HAVR062MSS 20.0 .53 .54 18 

HAVR093MSS 18.3 1.0 18_ 

AV147MSS 18.5 3.1 2.7 i 19 

AV191MSS 18.0 5.2 4.3 19 

"L" Version 8.8 - 10"Hg 
HAVR093LSS 11.0 1.4 .6 18 

AV191ESS 10.0 4.8 2.7 

I I 

TDSS CONFIGURATION - SINGLE STAGE 

"H" Version 24.8 - 25.4"Hg 
24.8 2.3 4.2 20 TD110HSS 9/64" 

TD190HSS 3/16" 25.0 4.2 7.4 20 
TD260HSS 1/4" 25.4 7.6 13.0 20 

"M" Version 15.0 - 17.6"Hg 

TD380MSS 3/8" 17.6 17.6 20.0 20 
TD500MSS 1/2" 15.0 33.0 29.7 20 

"L" Version 4.1"Hg 
TD750LSS 3/4" 4.1 43.0 19.7 20 

All data presented are subject to the following tolerances: 
Vacuum Level +/- 0.2"Hg 
Vacuum Flow +/- 10% 

Air Consumption +/- 10% 

All data recorded at 70-75 psig air supply except MF109H60, MF147H60, MF109VF and MFI47VF, which are recorded at 60 psig. 

7 
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A/R-VAC 

5/8 

AVR SERIES DATA SHEET 

3/4 

SINGLE STAGE 
Vacuum (P-) 

1/8" NPTF 

Air Supply (P+) 
1/8" NPTM 

Exhaust (P+ & P-) 
1/8" NPSF 1 

Compact and lightweight, this simple Single Stage pump quickly and efficiently generates vacuum. With no moving parts 
or seals, it is maintenance free. Air-Vac's most economical series is an excellent choice for small pick and place applications 
or for evacuating small volumes. 

"H" Version 
Produces vacuum levels up to 28.0"Hg and 
vacuum flow rates up to 1.0 scfm. 

' Model Number AVR038H AVR046H AVR062H AVR093H 1 

' Vacuum Level, "Hg 27.5 27.9 28.0 28.0 ! 

Vacuum Flow, scfm 0.16 0.25 0.42 

Air Consumption, scfm 0.31 0.41 0.82 1.9 

Weight, oz. 2 2 2 .2 
Sound Level, dBA 71 72 78 82 

Lo 

28 

24 

01) 

20 

16 

g 12 

>7" 

Vacuum Level 
in a Closed System 

20 40 60 80 
Air Supply Pressure, p ig 

Vacuum Flow Capability 
in an Open System 

1.4 

1.2 

E 1.0 

8 

a 
.6 

20 40 60 

2.8 

4 

2.0 
C 

1.6 

1.2 

.8 

Compressed Air Usage 

80 20 40 60 80 
Air Supply Pressure, psig Kr Supply Pressure, p ig 

Time in Seconds to Evacuate a Volume of 1 Cubic Foot Vacuum Flow Rate, scfm vs. Vacuum Level, "Hg 
"Hg 1.5 3 6 9 12 15 18 21 24 "Hg 0 1.5 3 6 9 12 15 18 21 24 

AVR038H 22 43 98 155 221 302 349 534 720 AVR038H .16 .15 .14 .13 .12 .10 .09 .07 .05 .03 

AVR046H 14 26 56 87 126 172 227 343 414 AVR046H .25 .24 .23 .21 .19 .17 .14 .11 .07 .04 

AVR062H 8.0 15 32 52 75 103 140 190 270 AVR062H .42 .41 .38 .33 .29 .25 .20 .15 .09 .05 

AVR093H 3.0 6.0 13 22 33 47 65 85 114 AVR093H 1.0 .92 .87 .74 .66 .55 .50 .37 .30 .16 

66 and "L" Versions 
Produce medium and low vacuum levels and 
vacuum flow rates up to 1.23 scfm, but with 
substantially lower levels of air consumption 
than the "H" versions. 

Model Number 
Vacuum Level, "Hg 

! Vacuum Flow, scfm 

' Air Consumption, scfm 

Weight, oz. 

Sound Level, dBA 

AVR062M AVR093M 
20.0 18.3 

0.53 1.23 

0.54 1.0 

2 2 

69 72 

AVR093L 
11.0 

1.4 

.6 

2 

72 

Vacuum Level 
in a Closed System 

28 

24 

.f 20 

t 16 

g 12 

>"*. 

8 

N 
06 IA ME E N 093 0 ME E 

11 09 

20 40 60 80 
Air Supply Pressure, psig 

Vacuum Flow Capability 
in an Open System 

1.4 

1.2 

1.o 

8 

6 062M 

N MN N 
20 40 60 80 

Air Supply Pressure, psig 

0 

a 

Compressed Air Usage 

1.0 

.6 

.4 

3M 

20 40 60 80 
Air Supply Pressure, psig 

Time in Seconds to Evacuate a Volume of I Cubic Foot Vacuum Flow Rate, scfm vs. Vacuum Level, "Hg 
"Hg 1.5 3 6 9 12 15 18 "Hg 0 1.5 3 6 9 12 15 18 

AVR062M 6.0 11 25 40 61 89 137 AVR062M .53 .51 .49 .44 .38 .30 .19 .06 

AVR093M 1.9 3.9 8.9 16.5 28.8 56 AVR093M 1.23 1.16 1.10 .92 .69 .46 .22 

AVR093L 1.7 3.7 9.2 22.2 AVR093L 1.4 1.27 1.13 .75 .40 

Sound levels ecorded with 518 muffler, see page 24. Operating ten perature: 0' to 400°F 
Materials of construction: anodized aluminum and brass - other materials available. All data recorded at 70-75 psig air supply. 

8 Vacuum Pumps to produce specific results or to operate at specific input pressures are available. Contact Air-Vac or your local authorized Air-Vac distributor. 
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A/R-VAC 
SINGLE STAGE Vacuum (P-) 

1/8" NPTF 
3/16 

4-40 NC 
CAP SCREW 

I 15/16 

I 3/i6 

I-4-1 9/16-4-1 
2 i3/64 0 Air Supply (P+) 

1/8" NPTF 

Exhaust 
(P+ & P-) 
1/4" NPSM 

Simple Single Stage design efficiently generates vacuum. Rugged industrial design has no moving parts or seals. 
Outperforms expensive Multistage pumps in material handling applications operating in 12-18"Hg vacuum range. 

"H" Version 
Produces vacuum levels up to 28.2"Hg and 
vacuum flow rates up to 4.3 scfm. 

Model Number AV1.16H AV147H AV 

Vacuum Level, "Hg 28.0 28.2 28.2 

Vacuum Flow, scfm 1.7 2.8 4.3 

Air Consumption, scfm 2.7 4.3 8.1 

Weight, oz. 6 6 6 

Sound Level, dBA 70 72 82 

28 

24 

20 

u 

-5 16 

12 

>7 

Vacuum Level 
in a Closed System 

20 40 60 80 
Air Supply Pressure, psig 

Time in Seconds_to Evacuate a Volume of I Cubic Foot 
"Hg 1.5 3 6 9 12 15 18 21 24 

AV116H 1.3 3.1 6.7 11.9 19.0 29.8 43 100 134 

AV147H .7 1.7 4.0 6.6 10.4 15.5 22 32.5 48 
AV191H .4 1.0 2.4 4.2 6.3 9.3 14.5 20.8 31.5 

"M" and "L" Versions 
Produce medium and low vacuum levels and 
vacuum flow rates up to 5.2 scfm, but with 
substantially lower levels of air consumption 
than the "H" versions. 

Vacuum Flow Capability 
in an Open System 

1:1 

0 
tz 

g 3 

20 40 60 80 
Air Supply Pressure, psig 

14 

12 

5110 

re 

6 

4 

2 

Compressed Air Usage 

20 40 60 80 
Air Supply Pressure, ps'g 

Vacuum Flow Rate, scfm vs. Vacuum Level, "Hg 
"Hg 0 1.5 3 6 9 12 15 18 21 24 

AV116H 1.7 1.49 1.41 1.21 1.0 .81 .62 .53 .37 .22 

AV147H 2.8 2.6 2.37 1.95 1.72 1.39 1.15 .91 .66 .36 

AV 4.3 4.0 3.63 3.02 2.62 2.33 1.76 1.27 .98 .58 

Model Number AV147M AV191M AV147L AV191L 

Vacuum Level, "Hg 18.5 18.0 12.0 10.0 

Vacuum Flow, scfm 3.1 5.2 3.6 4.8 

Air Consumption, scfm 2.7 4.3 1.8 2.7 

Weight, oz. 6 6 6 6 

Sound Level, dBA 70 75 69 70 

28 

24 

20 

16 

I 12 

!,74 

8 

Vacuum Level 
in a Closed System 

20 40 60 80 
Air Supply Pressure, psig 

Time in Seconds to Evacuate a Volume of 1 Cubic Foot 
"Hg 1.5 3 6 9 12 15 18 

AV147M .7 1.5 3.7 6.3 10.3 17.7 41 

AV191M .3 .7 2.0 3.4 5.5 9.5 
AV147L .5 1.1 3.0 6.0 
AV191L .3 .9 2.5 6.4 

Vacuum Flow Capability 
in an Open System 

4 

3 

20 40 60 80 
Air Supply Pressure, psig 

n. 

0 
LI 

4 

3 

2 

Compressed Air Usage 

MENNEN!. NI 
EMEMINIMM 

MBE AWED 
1111 

4111 

NEM 
20 40 60 80 

Air Supply Pressure, psig 

Vacuum Flow Rate scfm vs. Vacuum Level, "Hg 
"Hg 0 1.5 3 6 9 12 15 18 

AV147M 3.10 2.84 2.73 2.34 1.81 1.31 .73 .19 
AV191M 5.20 4.54 4.10 3.31 2.80 2.08 1.35 
AV147L 3.60 3.24 2.95 2.23 1.20 
AV191L 4.80 4.28 3.58 2.21 .63 

Sound levels recorded with S 147AV muffler, see page 24. Operating temperature: 0* to 400°F 
Materials of construction: anodized aluminum - other materials available. All data recorded at 70-75 psig air supply. 

Vacuum Pumps to produce specific results or to operate at specific input pressures are available. Contact Air -Vac or your local authorized Air-Vac distributor. 9 
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SINGLE STAGE 

1 1/4" 0 Vacuum (P-) 
(C) NPTF 

't' 

6-32 
CAP SCREW 

A B C D E 
AVD260 3 5/8" 5/8" 1/8" 5/8" 1/4" 
AVD320 4 1/2" 5/8" 1/4" 5/8" 3/8" 
AVD380 51/2" 7/8" 1/4" 3/8" 

Air Supply (P+) 
1/8" NPTF 

Exhaust (P+ & P-) 
(E) NPSM 

Simple Single Stage design generates vacuum quickly. Two piece construction has no moving parts and no gaskets or seals 
to wear. Outperforms expensive Multistage pumps in material handling applications operating in 12-18"Hg vacuum range. 

"H" Version 
Produces vacuum levels up to 28.4"Hg and 
vacuum flow rates up to 16.3 scfm. 

Model Number 
Vacuum Level, "Hg 

Vacuum Flow, scfm 

Air Consumption, scfm 

Weight, oz. 

Sound Level, dBA 

AVD260H 

28.0 

7.3 

10.9 

5 

83 

AVD320H 

28.2 

11.9 

17.9 

7 

90 

AVD380H 

28.4 

16.3 

25.0 

8 

86 

28 

24 

= 20 

16 

12 

8 

Vacuum Level 
in a Closed System 

20 40 60 80 
Air Supply Pressure, psig 

rf. 

Vacuum Flow Capability 
in an Open System 

28 

24 

20 

16 

12 

8 

20 40 60 80 
Air Supply Pressure, psig 

28 

24 

5= 20 

11 16 

g 12 
(-) 

8 

Compressed Air Usage 

310- 

20 40 60 80 
Air Supply Pressure, psig 

Time in Seconds to Evacuate a Volume of I Cubic Foot Vacuum Flow Rate, scfm vs. Vacuum Level, "Hg 
"Hg 1.5 3 6 9 12 15 18 21 24 "Hg 0 1.5 3 6 9 12 15 18 21 24 

AVD260H .3 .6 1.8 2.9 4.3 6.5 11 18 39 AVD260H 7.3 6.5 5.8 4.6 4.1 3.2 2.2 1.4 .9 .5 

AVD320H .2 .4 1.0 1.7 3.0 4.1 6.1 8.6 13 AVD320H 11.9 10.7 9.6 7.6 6.1 5.1 4.0 3.0 2.1 .9 

AVD380H .1 .2 .7 1.1 1.6 2.4 3.5 5.4 8.0 AVD380H 16.3 15.0 13.5 11.0 9.6 8.0 6.0 4.3 3.1 1.8 

. 1 I - 

Produce medium and low vacuum levels and 
vacuum flow rates up to 18.2 scfm, but with 
substantially lower levels of air consumption 
than the "H" versions. 

Model Number 
Vacuum Level, "Hg 

Vacuum Flow, scfm 

Air Consumption, scfm 

Weight, oz. 

Sound Level, dBA 

28 

24 

20 

T.; 

AVD320M AVD380M AVD320L AVD380L 
19.3 15.0 11.5 

13.4 18.2 13.0 

10.9 12.3 6.3 

7 8 7 

89 90 83 

6 

8.0 B 12 

16.2 > 
8 

6.3 

8 

88 

Vacuum Level 
in a Closed System 

MUM 
11111 

-3 0 

0 

20 40 60 80 
Air Supply Pressure, psig 

Vacuum Flow Capability 
in an Open System 

28 

24 

20 

16 

12 

8 -4- 

2 

ME 
2 

mom mom. 
L 

20 40 60 80 
Air Supply Pressure, psig 

"EL 

cI 

28 

24 

20 

16 

12 

8 

Compressed Air Usage 

20 40 60 80 
Air Supply Pressure, psig 

Time in Seconds to Evacuate a Volume of 1 Cubic Foot Vacuum Flow Rate, scfm vs. Vacuum Level, "Hg 
"Hg 1.5 3 6 9 12 15 18 "Hg 0 1.5 3 6 9 12 15 18 

AVD320M .2 .4 .9 1.6 2.4 4.1 8.1 AVD320M 13.4 11.2 9.8 8.2 6.4 4.6 2.7 1.0 

AVD380M .1 .2 .6 1.0 1.8 AVD380M 18.2 17.3 15.5 11.6 8.9 4.5 

AVD320L .05 .17 .5 .9 AVD320L 13.0 11.2 9.6 7.1 3.6 

AVD380L .1 .3 .8 AVD380L 16.2 14.1 11.6 5.9 

Sound levels recorded with mufflers, see page 24. 
Materials of construction: anodized aluminum - other materials available. 

10 

Operating temperature: 0° to 400T 
All data recorded at 70-75 psig air supply. 

Vacuum Pumps to produce specific results or to operate at specific input pressures are available. Contact Air-Vac or your local authorized Air-Vac distributor. 
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A/14? 

1 1/4" 0 

6-32 
CAP SCREW 

8 

(E) NPSM-7 

AVD440 
AVD500 

A 

D 

AVD SERIES DATA SHEET 

SINGLE STAGE 

Vacuum (P-) 
3/8" NPTF 

a 

A D E 

3/4" 5/8" 3/4" f 3/8" Air Supply (P+) 
15 6 1/8" 7/8" 1" 1/2" 1/8" NPTF 

Exhaust (P+ & P-) 
(D) NPSM 

Simple Single Stage design generates vacuum quickly. Two piece construction has no moving parts and no gaskets or seals 
to wear. Outperforms expensive Multistage pumps in material handling applications operating in 12-18"Hg vacuum range. 

Produces vacuum levels up to 17.5"Hg and 
vacuum flow rates up to 29.0 scfm. 

Model Number AVD440M AVD500M 

Vacuum Level, "Hg 17.5 16.7 

Vacuum Flow, scfm 25.0 29.0 

Air Consumption, scfm 21.0 25.0 

Weight, oz. 8 8 

Sound Level, dBA 90 91 

28 

24 

F 20 

7.; 
ti 16 

g 12 

> 

Vacuum Level 
in a Closed System 

20 40 60 80 
Air Supply Pressure, psig 

Vacuum Flow Capability 
in an Open System 

35 28 

500- 
30 24 

>-"` 

10 

5 

8 

.5 25 bt 20 
440- g 

-2 c. 20 16 

g 15 g 12 

a 

4 

20 40 60 80 
Air Supply Pressure, psig 

Compressed Air Usage 

11111111M MUNE 
MOM 

E 
ENEM WIEN= 

20 40 60 80 
Air Supply Pressure, p ig 

Time in Seconds to Evacuate a Volume of 1 Cubic Foot Vacuum Flow Rate, scfm vs. Vacuum Level, "Hg 
"Hg 1.5 3 6 9 12 15 "Hg 0 1.5 3 6 9 12 15 

AVD440M .1 .2 .5 .8 1.2 2.1 AVD440M 25.0 20.7 18.8 16.3 12.4 9.4 4.4 
AVD500M .1 .2 .4 .8 1.3 3.5 AVD500M 29.0 24.4 21.1 13.2 10.1 7.9 1.0 

"L" Version 
Produces low vacuum levels and vacuum flow 
rates up to 28.5 scfm, but with substantially 
lower levels of air consumption than the 
"M" versions. 

Model Number AVD440L AVD500L 
Vacuum Level, "Hg 9.8 7.5 

Vacuum Flow, scfm 23.5 28.5 

Air Consumption. scfm 10.9 10.9 

Weight, oz. 8 8 

Sound Level, dBA 89 90 

28 

24 

F 20 

tl; 16 

g 12 

8 

Vacuum Level 
in a Closed System 

MEE MIMI' 111 

111 
111C 

NIEMEN 5 __00M 
..4111L111 .....11 EN. 

0 

20 40 60 80 
A r Supply Pressure, psig 

Time in Seconds to Evacuate a Volume of 1 Cubic Foot 
"Hg 1.5 3 6 9 

AVD440L .1 .2 .6 1.3 
AVD500L .1 .2 .7 

Sound levels recorded with mufflers, see page 24. 
Materials of construction: anodized aluminum - other materials available. 

Vacuum 

30 

E 
25 

20 

15 

to 

Flow Capability 
in an Open System Compressed Air Usage 

111111111 11111111111111=111111 144 
30 

,`"A 25 

RE 
0 

=1" 20 1111 
MEM 15 

(f) 

to 

J11 
MENU 
EMI 1111111 

/1111111111 5 MENEM 4 
11111111111 

20 40 60 80 
Air Supply Pressure, psig 

20 40 60 80 
Air Supply Pressure, psig 

Vacuum Flow Rate, scfm vs. Vacuum Level, "Hg 
"Hg 0 1.5 3 6 

AVD440L 23.5 19.0 16.5 9.9 2.0 
AVD500L 28.5 20.2 16.7 6.8 

Operating temperature: 0* to 400°F 
All data recorded at 70-75 psig air supply. 

Vacuum Pumps to produce specific results or to operate at specific input pressures are available. Contact Air-Vac or your local authorized Air-Vac distributor. 11 
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SINGLE STAGE Air Supply (P+) 
1/8" NPTF 

4 -40 NC 
CAP SCREW 

Vacuum (P-) 
1/4" NPTM 

Exhaust 
(P+ & P-) 

1/4" NPSM 

Single Stage design with straight thru vacuum passage is ideal for transporting or conveying solid materials. Simple two 
piece design has no gaskets or seals to wear. 

"H" Version 
Produces vacuum flow rates up to 7.6 scfm and 
vacuum levels up to 25.4"Hg. 

Model Number TD110H TD190H TD260H 

"A" Diameter 9/64" 3/16" 1/4" 

Vacuum Level, "Hg 24.8 25.0 25.4 

Vacuum Flow, scfm 2.3 4.2 7.6 

Air Consumption, scfm 4.2 7.4 13.0 

Weight, oz. 6 6 6 

28 

24 

= 20 

16 

= 12 

8 

Vacuum Level 
in a Closed System 

Vacuum Flow Capability 
in an Open System 

14 

12 

Compressed Air Usage 

EM 

MIME 

2 

20 40 60 80 
Air Supply Pressure, psig 

Time in Seconds to Evacuate a Volume of 1 Cubic Foot 
"Hg 1.5 3 6 9 12 15 18 21 24 

TD110H 1.2 2.6 6.3 10.4 18.7 30.5 52 80 129 

TD190H .6 1.4 3.0 5.2 9.5 13.0 20.4 34.6 60 

TD260H .3 .75 2.0 3.5 5.3 8.6 14.7 25.4 39 

"M' and "L" Versions 

20 40 60 80 
Air Supply Pressure, psig 

20 40 60 80 
Air Supply Pressure, psig 

Vacuum Flow Rate, scfm vs. Vacuum Level, "Hg 
"Hg 0 1.5 3 6 9 12 15 18 21 24 

TD 2.3 2.0 1.82 1.41 1.16 .82 .50 .34 .18 .08 

TD190H 4.2 3.85 3.36 2.64 2.13 1.59 1.15 .80 .50 .31 

TD260H 7.6 6.9 6.5 5.0 3.0 2.7 2.0 1.1 .66 .50 

Produce vacuum flow rates up to 8.3 scfm at low 

and medium levels of vacuum, but with 
substantially lower levels of air consumption 
than the "H" versions. 

Model Number TD190M TD260M TD190L TD260L 
"A" Diameter 3/16" 1/4" 3/16" 1/4" 

Vacuum Level, "Hg 18.5 17.0 9.5 9.0 

Vacuum Flow, scfm 4.8 8.3 4.1 6.8 

Air Consumption, scfm 5.5 7.6 2.9 4.3 

Weight, oz. 6 6 6 6 

28 

24 

"`" = 20 

t 16 

12 

>e" 

8 

Vacuum Level 
in a Closed System 

Vacuum Flow Capabili y 
in an Open System 

20 40 60 80 
Air Supply Pressure, psig 

20 40 60 80 
Air Supply Pressure, psig 

L) 

14 

8 

6 

4 

Compressed Air Usage 

20 40 60 80 
Air Supply Pressure, psig 

Time in Seconds to Evacuate a Volume of 1 Cubic Foot Vacuum Flow Rate, scfm vs. Vacuum Level, "Hg 
"Hg 1.5 3 6 9 12 15 18 "Hg 0 1.5 3 6 9 12 15 18 

TD190M .5 1.3 2.8 4.8 7.5 11.8 21.7 TD190M 4.8 3.7 3.25 2.7 2.25 1.62 .96 .38 
TD260M .3 .8 1.6 2.9 4.9 7.5 TD260M 8.3 6.9 5.0 4.6 3.1 2.3 1.8 

TD190L .6 1.3 4.3 8.7 TD190L 4.1 3.6 2.65 1.61 .47 

TD260L .3 .8 2.5 TD260L 6.8 6.0 4.3 2.3 
Materials of construe ion: anodized aluminum - other materials available. 
Operating temperature: 0' to 400°F All data recorded at 70-75 psig air supply. 

12 Vacuum Pumps to produce specific results or to operate at specific input pressures are available. Contact Air-Vac or your local authorized Air-Vac distributor. 
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A/R-VAC 

I 1 / 4 

TDRH SERIES DATA SHEET 

DIAMETER 

6-32 CAP 
SCREW 

3/4 
5/8 

1/4 3" r 

A B 

TDRH320 5/16" 3 7/8" 
TDRH380 3/8" 4 1/16" 

8 

SINGLE STAGE 

Air Supply (P+) 
1/8" NPTF 

Vacuum (P-) 
3/8" NPTM 

Exhaust (P+ & P-) 
3/8" NPSM 

Single Stage design with straight thru vacuum passage is ideal for transporting or conveying solid materials. Simple two 
piece design has no gaskets or seals to wear. 

"H Version 
Produces vacuum flow rates up to 17.1 scfm 
and vacuum levels up to 25.2"Hg. 

Model Number TDRH320H TDRH380H 
"A" Diameter 5/16" 3/8" 
Vacuum Level, "Hg 24.5 25.2 

Vacuum Flow, scfm 10.9 17.1 

Air Consumption, scfm 22.5 30.0 

Weight, oz. 5 5 

28 

24 

20 

16 

12 

8 

Vacuum Level 
in a Closed System 

Vacuum Flow Capability 
in an Open System Compressed Air Usage 

35 

20 40 60 80 
Air Supply Pressure, psig 

20 40 60 80 
Air Supply Pressure, p ig 

:::t= 113 

5 

20 40 60 80 
Air Supply Pressure, psig 

Time in Seconds to Evacuate a Volume of 1 Cubic Foot Vacuum Flow Rate, scfm vs. Vacuum Level, "Hg 
"Hg 1.5 3 6 9 12 15 18 21 "Hg 0 1.5 3 6 9 12 15 18 21 

TDRH320H .6 1.2 2.1 3.2 4.8 7.7 13.2 TDRH320H 10.9 8.3 7.5 6.1 4.9 3.7 2.9 1.9 1.2 

TDRH380H .2 .4 .9 1.5 2.5 4.1 5.9 _9.4 TDRH380H 17.1 11.5 10.4 8.3 6.5 4.7 3.3 2.6 1.6 

"M "a d "L" Versions 
Produce vacuum flow rates up to 17.6 scfm at 

medium or low levels of vacuum, but with 
substantially lower levels of air consumption 
than the "H" versions. 

Model Number TDRH320M TDRH380M TDRH320L TDRH380L 

"A" Diameter 5/16" 3/8" 5/16" 3/8" 
Vacuum Level, "Hg 15.5 17.6 7.2 7.5 

Vacuum Flow, scfm 11.3 17.6 10.1 12.5 

Air Consumption, scfm 13.7 20.0 7.9 9.4 
Weight, oz. 5 5 5 5 

28 

24 

20 

t 16 

g 12 

R 

8 

Vacuum Level 
in a Closed System 

MN ENNI 
20 40 60 80 

Air Supply Pressure, psig 

Vacuum Flow Capability 
in an Open System 

28 

24 

20 

16 

g 12 

20 40 60 80 
Air Supply Pressure, psig 

28 

24 

20 

.a16 

M o12 

a8 
4 

Compressed Air Usage 

20 40 60 80 
Air Supply Pressure, psig 

Time in Seconds to Evacuate a Volume of 1 Cubic Foot Vacuum Flow Rate, scfm vs. Vacuum Level, "Hg 
"Hg 1.5 3 6 9 12 15 "Hg 0 1.5 3 6 9 12 15 

TDRH320M .2 .6 1.3 2.2 3.7 7.0 TDRH320M 11.3 9.6 8.5 6.4 4.2 2.1 0.5 

TDRH380M .1 .3 .7 1.4 2.6 4.2 TDRH380M 17.6 15.2 14.5 11.5 8.5 5.5 2.6 

TDRH320L .4 .7 1.6 TDRH320L 10.1 8.0 5.8 1.7 

TDRH380L .1 .4 1.3 TDRH380L 12.5 9.7 7.2 2.4 

Materials of construct' on: anodized aluminum - other materials available. 
Operating temperature: 0* to 400°F All data recorded at 70-75 psig air supply. 

Vacuum Pumps to produce specific results or to operate at specific input pressures are available. Contact Air-Vac or your local authorized Air-Vac distributor. 13 
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SINGLE STAGE 

Air Supply (P+) 
1/8" NPTF 

TDRH440 7/16" 4 5/8" 
C 

1 1/4" 3/4" 
E 

3/8" 
F 

3/4" 3/8" 
TDRH500 1/2" 4 7/8" 1 1/2" 1" 1/2" 1/2" 

Vacuum (P-) 
(E) NPTM 

Exhaust (P+ & P-) 
(G) NPSM 

Single Stage design with straight thru vacuum passage is ideal for transporting or conveying solid materials. Simple two 
piece design has no gaskets or seals to wear. 

"M" Version 
Produces vacuum flow rates up to 33.0 scfm and 

vacuum levels up to 15.5"Hg. 

Model Number TDRH440M TDRH500M 

"A" Diameter 7/16" 1/2" 

Vacuum Level, "Hg 15.5 15.0 

Vacuum Flow, scfm 22.5 33.0 

Air Consumption, scfm 23.5 29.7 

Weight, oz. 6 8 

28 

24 

?0 

t 16 

12 

<tt 

8 

Vacuum Level 
in a Closed System 

20 40 60 80 
Air Supply Pressure, psig 

.s. 

Vacuum Flow Capability 
in an Open System 

35 

30 

25 

20 

15 

to 

5 

ME. NEM. 1111 

MI 
MI 

Oa MO 

50 

0 

MEN 
NEON 

mamma ENEM NEN 
MENNE= 
1111111111111 

20 40 60 80 
Air Supply Pressure, psig 

Compressed Air Usage 

35 

30 

25 

c:1 15 

*=,. 

5 

111111111111111111 

NE 
I 1 

EN NOM NNE= 
441 MIEN 

ENE 
am MEN 

NOON 
mamma NN 

IMMEN111 
20 40 60 80 

Air Supply Pressure, psig 

Time in Seconds to Evacuate a Volume of 1 Cubic Foot Vacuum Flow Rate, scfm vs. Vacuum Level, "Hg 
"Hg 1.5 3 6 9 12 "Hg 0 1.5 3 6 9 12 

TDRH440M .1 .2 .6 1.1 2.3 TDRH440M 22.5 18.4 15.5 11.0 6.9 2.7 

TDRH500M .1 .2 .3 .7 1.2 TDRH500M 33.0 29.8 28.5 20.9 12.6 5.2 

"L"'Version 
Produces vacuum flow rates up to 29.7 scfm at 

low levels of vacuum, but with substantially 
lower levels of air consumption than the 
"M" versions. 

Model Number TDRH4401 TDRH500L 
"A" Diameter 7/16" 1/2" 

Vacuum Level, "Hg 7.5 8.0 

Vacuum Flow, scfm 18.6 29.7 

Air Consumption, scfm 12.0 16.0 

Weight, oz. 6 8 

Materials of construction: anodized aluminum - other materials available. 
Operating temperature: 0' to 400°F 

Vacuum Level 
in a Closed System 

Vacuum Flow Capability 
in an Open System Compressed Air Usage 

11111011111 E IN 
28 N 35 NONE 

EON 
NEM 28 

24 30 111111111111 24 

NEON. ma 
20 1111111 25 NEON 20 

47 EE ma t 16 111111111 20 
11111 

c, 16 

112 11111111111111111 ON 111.11 15 
`.4 ON C:7) 12 

a M 8 MOM 10 111 8 

MEN N111 5 ONON 4 NEN 111111 
111.111111 111 

20 40 60 80 
Air Supply Pressure, psig 

20 40 60 80 
Air Supply Pressure, psig 

11.11 
EN MO 
1111 OWE 111 111111 
EN NMI EINE IME= 
NU NE M 
11 11 

NEMO 
NEON 

1111111.11 

20 40 60 80 
Air Supply Pressure, psig 

Vacuum Flow Rate, scfm vs. Vacuum Level, "Hg 
"Hg 0 1.5 3 4.5 6 7.5 

TDRH440L 18.6 15 11 7.5 3.8 
TDRH500L 29.7 23 18 13 9.9 2.1 

All data recorded at 70-75 psig air supply. 

14 Vacuum Pumps to produce specific results or to operate at specific input pressures are available. Contact Air-Vac or your local authorized Air-Vac distributor. 
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A B C D E F G H 1 J 
TDRH750 3/4" 6" 2" 1 1/4" 1 1/4" 1° 27/32" 1/4" 6-32 

TDRH1000 1' 6 1/4" 2" 11/4" 1 1/4" 27/32" 1/4" 6-32 
TDRH1250 1 1/4" 7" 2 1/4" 1 1/4" 1 1/4" 1 3/8" 1,1/4" 27/32' 1/4" 6-32 
TDRH1500 1 1/2" 79/16" 3" 1 9/16" 11/2" 1 3/4" 11/2" 29/32" 3/8" 8-32 
TDRH1750 13/4" 73/4" 31/4" 1 1/2" 2" 13/4" 2" 29/32" 3/8" 8-32 
TDRH2000 2" 7 3/4" 3 1/2" 1 1/2" 2" 1 3/4" 2" 29/32" 3/8" 1/4" 

"L Version 
Produces vacuum flow rates up to 76 scfm and 
vacuum levels up to 4.1"Hg. 

TDRH SERIES DATA SHEET 

SINGLE STAGE 

Vacuum (P-) 
(E) NPTM 

Air Supply (P+) 
(I) NPTF 

Exhaust 
(P+ & P-) 
(G) NPSM 

Single Stage design with straight thru vacuum passage 
is ideal for transporting or conveying solid materials. 
Simple two piece design has no gaskets or seals. 

Model Number TDRH750L TDRH1000L TDRH1250L 
"A" Diameter 3/4" 1" 1-1/4" 

Vacuum Level, "Hg 4.1 3.7 2.7 

Vacuum Flow, scfm 43.0 57.0 76.0 

Air Consumption, scfm 19.7 33.0 37.3 

Weight, oz. 20 16 20 

"L" Version 
Produces vacuum flow rates up to 128 scfm, 
and vacuum levels up to 2.3"Hg. 

S 5 

t 4 

3 

Vacuum Level 
in a Closed System 

20 40 60 80 
Air Supply Pressure, psig 

E 

Vacuum Flow Capability 
in an Open System 

70 

60 

50 

40 

30 

20 

10 

20 40 60 80 
Air Supply Pressure, psig 

35 

30 

- 
25 

g 
"a. 20 

15 

10 

5 

Compressed Air Usage 

1 00 

r 

20 40 60 80 
Air Supph Pressure, p ig 

Vacuum Flow Rate, scfm vs. Vacuum Level, "Hg 
"Hg 0 .75 1.5 2.25 3 3.75 

TDRH750L 43 38 29 13 5.0 2.3 
TDRH1000L 57 45 32 26 10 
TDRH1250L 76 57 33 12 

Model Number TDRH1500L TDRH1750L TDRH2000L 
"A" Diameter 1-1/2" 1-3/4" 2" 

Vacuum Level, "Hg 2.3 2.1 2.0 

Vacuum Flow, scfm 95.0 115.0 128.0 

Air Consumption, scfm 50.0 60.0 72.0 

Weight, oz.° 40 52 52 

g 5 

d 4 

g 3 

2 

1 

Vacuum Level 
in a C osed System 

150 0 

,0- 
2010 

20 40 60 80 
Air Supply Pressure, psig 

Vacuum Flow Capability 
in an Open System 

140 

120 

1 100 

° 80 

60 

40 

20 

Ar 

20 40 60 80 
At Supply Pressure, psig 

70 

0 

60 

50 

0 
.77, 40 

g 30 
L.) 

20 

to 

Compressed Air Usage 

20 40 60 80 
Air Supply Pressure, psig 

Vacuum Flow Rate, scfm vs. Vacuum Level, "Hg 
"Hg 0 .75 1.5 

TDRH1500L 95 65 33 
TDRH1750L 115 74 32 
TDRH2000L 128 80 31 

Materials of construction: anodized aluminum - other materials available. 
Operating temperature: 0° to 400°F All data recorded at 70-75 psig air supply. 

Vacuum Pumps to produce specific results or to operate at specific input pressures are available. Contact Air-Vac or your local authorized Air-Vac distributor. 15 
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A/R-VAC BMW 
1 

7/8 

1 

27/32 

1-9 A 

2 15/16 

4 3/8 

3/4 

"H" Version. 
Produces vacuum levels up to 27.7"Hg and 

vacuum flow rates up to 4.9 scfm. 

- - 

Model Number 
Vacuum Level;'"Hg 

Vacuum Flow, scfm 

Air Consumption, scfm 

Weight, oz. 

Sound Level, dBA 

MULTISTAGE 

Air Supply (P+) 
1/8" NPTM 

Vacuum (P-) 
3/8" NPTF Exhaust 

(P+ & P-) 
1/4" NPSM 

Multistage design with lightweight plastic housing and brass orifice 
efficiently generates high vacuum flow and high vacuum level. It 
offers excellent vacuum flow to air consumption ratios. 

MFPM062H MFPM076H MFPM093H 
27.4 27.5 27.7 

2.4 3.3 

.82 1.2 

2 2 

69 70 

4.9 

1.9 

2 

71 

28 

24 

20 

16 

= 12 

> 

Time in Seconds to Evacuate a Volume of 1 Cubic Foot 
"Hg 1.5 3 6 9 12 15 18 21 24 

MFPM062H 1.2 3.5 11 28 55 85 125 180 350 
MFPM076H .8 2.3 7.3 26 48 72 98 129 197 

MFPM093H .3 .9 3.2 8.2 18 31 47 71 104 

"1,7,' Version 
Produces low vacuum levels and vacuum flow 
rates up to 4.1 scfm, but with substantially 
lower levels of air consumption than the 
"H" versions. 

Vacuum Level 
in a Closed System 

20 40 60 80 
Air Supply Pressure, psig 

0 

Vacuum Flow Capability 
in an Open System 

4.8 

4.0 

3.2 

2.4 

1.6 

8 

20 40 60 80 
Air Supply Pressure, psig 

Compressed Air Usage 

h' 2.0 

c.L. 1.6 

U 
1.2 

.8 

20 40 60 80 
Air Supply Pressure, p ig 

Vacuum Flow Rate, scfm vs. Vacuum Level, "Hg 
"Hg 0 1.5 3 6 9 12 15 18 21 24 

MFPM062H 2.4 1.66 1.02 .61 .24 .22 .20 .17 .08 .04 
MFPM076H 3.3 1.97 1.35 .75 .37 .33 .29 .22 .16 .07 
MFPM093H 4.9 3.51 2.50 1.52 .63 .51 .44 .31 .25 .16 

Model Number MFPM046L MFPM062L MFPM076L 
Vacuum Level, "Hg 18.8 21.0 18.8 

Vacuum Flow, scfm 2.3 3.1 4.1 

Air Consumption, scfm .49 .98 1.18 

Weight, oz. 2 2 2 

Sound Level, dBA 67 69 69 

28 

24 

g 20 

16 

12 

> 

Vacuum Level 
in a Closed System 

96 

20 40 60 80 
Air Supp y Pressure, psig 

Vacuum Flow Capability 
in an Open System 

4.8 

4.0 

-S 3.2 

g 2.4 

1.6 

8 

07 

02 

20 40 60 80 

Air Supply Pressure, ps'g 

Compressed Air Usage 

20 40 60 80 
Air Supply Pressure, psig 

Time in Seconds to Evacuate a Volume of l Cubic Foot Vacuum Flow Rate, scfm vs Vacuum Level, "Hg 
"Hg 1.5 3 6 9 12 15 18 "Hg 0 1.5 3 6 9 12 15 18 

MFPM046L 1.3 4.4 18 38 64 101 166 MFPM046L 2.3 .97 .55 .30 .24 .18 .12 .03 
MFPM062L .8 2.4 9.0 22 38 62 96 MFPM062L 3.1 1.93 1.29 .52 .43 .33 .21 .11 

MFPM076L .5 1.5 6.0 14 25 42 75 MFPM076L 4.1 2.57 1.81 .81 .62 .47 .28 .09 

Sound levels recorded wi h S147AV muffler, see page 24 
Materials of construction glass filled nylon body, brass a r supply fitting, and nylon reinforced Buna N Flapper valve. 
Replacement Flapper valves available - see page 24. 

16 

Operating temperature: o 200°F 
All data recorded at 70-75 psig air supply. 
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A/ R -VAC 
5/8 (0) NPT, 

Hex. A 1-9/16 

:011E1 
=HIM 

2 1/2 

3 .1774 EXHAUSIBLIS14W 
('.1),(P-) 

0 

L__ 
E --}-1 1/2 

10-32 

4-40 

514710 murrtAR 

MF109 MF147 MF187 
A 2 1/8" 3" 3" 
B 3 1/2" 4 7/8" 4 7/8" 
C 1 1/4" 1 1/4" 
D 6 1/8" 7 1/2" 7 1/2" 
E 3/4" 1 11/16" 1 11/16" 
F 2 1/2" 3 7/8" 3 7/8" 

G 1/2" 1/2" 3/4" 

Air Supply (P+) 
1/4" NPTF 

MULTISTAGE 

SI 

MF SERIES DATA SHEET 

Vacuum (P-) 
(G) NPTF 

,11c4 
, , 

V1 

I 

S147 MF 
Exhaust Muffler 

(P+ & P-) 

Multistage unit produces high vacuum flow and high vacuum levels. 
It offers excellent vacuum flow to air consumption ratios. 

. I 

Produces vacuum levels up to 27.6"Hg and 
vacuum flow rates up to 20.6 scfm. Model 

28 

number includes vacuum gauge and muffler. 24 

20 

Model Number MF109H60 MF147H60 MF187M 

Vacuum Level, "Hg 27.4 27.6 27.4 
Vacuum Flow, scfm 9.4 ° 13.4 20.6 
Air Consumption, scfm 1.9 3.7 6.8 
Weight, oz. 22 29 40 
Sound Level, dBA 69 71 71 

Operating Pressure, psig 60 60 75 

,7 t 16 

12 

>14 

8 

Time in Seconds to Evacuate a Volume of 1 Cubic Foot 
"Hg 1.5 3 6 9 12 15 18 21 24 

MF109H60 .2 .64 2.25 8.03 14.5 23.5 35.2 51 76 
MF147H60 .1 .42 1.49 4.25 7.7 12.6 19 27 40 
MF187M .1 .2 .9 2.0 4.6 8.2 13.2 20.2 24 

"VF ". and "L" Version 

Vacuum Level 
in a Closed System 

20 40 60 

Vacuum Flow Capability 
in an Open System 

28 

24 

20 

16 

I 12 

80 20 40 60 80 
Ai Supply Pressure, ps'g Air Supply Pressure, psig 

to 

Ea°. 

c, 6 
(-) 

:¢" 4 

8 

2 

Compressed Air Usage 

187 

20 40 60 80 
Mr Supply Pressure, p ig 

Vacuum Flow Rate, scfm vs. Vacuum Level, "Hg 
"Hg 0 1.5 3 6 9 12 15 18 21 24 

MF109H60 9.40 6.49 4.24 1.50 .96 .77 .66 .56 .32 .16 
MF147H60 13.4 10.2 6.59 2.08 1.40 1.11 .77 .50 .38 .25 
MF187M 20.6 17.7 10.9 7.1 2.5 2.1 1.8 1.3 .84 .32 

Produce vacuum flow ratios to 22.8 scfm, and 
vacuum levels up to 25.1"Hg, but at lower rates 
of air consumption than the "H" version. Model 
number includes vacuum gauge and muffler. 

Model Number MF109VF MF147VF MF187L 
Vacuum Level, "Hg 17.7 17.7 22.8 

, VaCuum Flow, scfm 9.8 15.4 21.5 

Air Consumption, scfm 1.9 3.7 8.2 

Weight, oz. 22 99 40 

Sound Level, dBA 69 71 71 

Operating Pressure, psig 60 60 75 

28 

24 

20 

t 16 

12 

8 

Time in Seconds to Evacuate a Volume of 1 Cubic Foot 
"Hg 1.5 3 6 9 12 15 18 21 

MF109VF .2 .63 2.02 4.50 8.62 16.6 
MF147VF .1 .45 1.49 3.05 5.49 9.78 
MF187L .1 .2 .8 1.9 4.0 6.7 10.8 16.6 

Vacuum Level 
in a Closed System 

E. 
mA 

mil. 

Vacuum Flow Capability 
in an Open System 

20 40 60 80 
Air Supply Pressure, psig 

20 40 60 80 
Air Supply Pressure, psig 

y t0 

.11. 8 

= 6 
c.) 

4 

2 

Compressed Air Usage 

20 40 60 80 
Air Supply Pressure, ps'g 

Vacuum Flow Rate, scfm vs. Vacuum Level, "Hg 
"Hg 0 1.5 3 6 9 12 15 18 21 

MF109VF 9.8 7.18 4.59 2.44 1.78 1.16 .54 
MF147VF 15.4 10.5 6.98 3.63 2.90 2.11 1.11 

MF187L 21.5 17.8 12.2 8.1 3.4 2.8 2.2 1.6 1.0 

Sound levels recorded with mufflers, see page 24. 
Materials of construction: anodized aluminum body, brass fittings, and nylon reinforced Buna N Flapper valve. 

* Units are available without muffler and with 1/2" NPT threaded exhaust bushing. 

Operating temperature: 0" to 200"F 
Replacement Flapper valves available - see page 24. 

17 
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2 1/8 

1-.-- 5/ 16 

7/8 

HAVRSS SERIES DATA SHEET 

SINGLE STAGE 
Vacuum (P-) 

1/8" NPTF Exhaust 
(P+ & P-) 

1/8" NPSM 

Air Supply (P+) 
1/8" NPTM 

Stainless Steel Single Stage pump quickly generates vacuum. Simple construction has no gaskets or seals. Ideal for 
corrosive environments, sanitary "wash down" applications, or high purity applications. 

"H" Version 
Produces vacuum levels up to 28.0"Hg and 
vacuum flow rates up to 1.0 scfm. 

Model Number HAVR038HSS HAVR062HSS HAVR093HSS 

Vacuum Level, "Hg 27.5 28.0 28.0 

Vacuum Flow, scfm 0.16 0.42 1.0 

Air Consumption, scfm 0.31 0.82 1.9 

Weight, oz. 4 4 4 

Sound Level, dBA . 71 78 82 

Materials 303, 316 SS 303, 316 SS 316 SS 

Vacuum Level 
in a Closed System 

Vacuum Flow Capability 
in an Open System 

28 1.4 

24 1.2 

F 20 1.0 

16 if 
is 

8 

g 12 .6 

8 .4 

4 .2 

20 40 60 80 
Air Supply Pressure, psig 

tlt 3 

Compressed Air Usage 

2.8 

2.4 
E 

2.0 

3 

2 

20 40 60 80 
Air Supply Pressure, psig 

.8 

.4 

20 40 60 80 
Air Supply Pressure, psig 

Time an Seconds to Evacuate a Volume of I Cubic Foot Vacuum Flow Rate, scfm vs. Vacuum Level, "Hg 
"Hg 1.5 3 6 9 12 15 18 21 24 "Hg 0 1.5 3 6 9 12 15 18 21 24 

HAVR038HSS 22 43 98 155 221 302 349 534 720 HAVR038HSS .16 .15 .14 .13 .12 .10 .09 .07 .05 .03 
HAVR062HSS 8.0 ' 15 32 52 75 103 140 190 270 HAVR062HSS .42 .41 .38 .33 .29 .25 .20 .15 .09 .05 
HAVR093HSS 3.0 6.0 13 22 33 47 65 85 114 HAVR093HSS 1.0 .92 .87 .74 .66 .55 .50 .37 .30 .16 

and "L" Versions 
Produce medium and low vacuum levels and 
vacuum flow rates up to 1.4 scfm, but with 
substantially lower levels of air consumption 
than the "H" version. 

Model Number HAVR062MSS HAVR093MSS HAVR093LSS 

Vacuum Level, "Hg 20.0 18.3 11.0 

Vacuum Flow, scfm 0.53 1.23 1.4 

Air Consumption, scfm 0.54 1.0 .6 

Weight, oz. 4 4 4 

Sound Level, dBA 69 72 72 

Materials 303, 316 SS 303, 316 SS 316 SS 

28 

24 

F 20 

;.C.; 16 

g 12 

8 

Time in Seconds to Evacuate a Volume of 1 Cubic Foot 
"Hg 1.5 3 6 9 12 15 18 

HAVR062MSS 6.0 11 25 40 61 89 137 
HAVR093MSS 1.9 3.9 8.9 16.5 28.8 56 
HAVR093LSS 1.7 3.7 9.2 22.2 

4 

Vacuum Level 
in a Closed System 

20 40 60 80 
Air Supply Pressure, psig 

Vacuum Flow Capability 
in an Open System 

1.4 

1.2 

t .8 

.6 

.4 

.2 

20 40 60 80 
Air Supply Pressure, psig 

Compressed Air Usage 

1.4 

1.2 

bl 1.0 

c!.) 

.4 

.8 

.6 

.2 

20 40 60 80 
Air Supply Pressure, psig 

Vacuum Flow Rate, scfm vs. Vacuum Level, "Hg 
"Hg 0 1.5 3 6 9 12 15 18 

HAVR062MSS .53 .51 .49 .44 .38 .30 .19 .06 
HAVR093MSS 1.23 1.16 1.10 .92 .69 .46 .22 
HAVR093LSS 1.4 1.27 1.13 .75 .40 

Sound levels recorded with mufflers. Operating temperature: 0' to 400'F 
Materials of construction: 316 and 303 stainless steel All data recorded at 70-75 psig air supply. 

18 Vacuum Pumps to produce specific results or to operate at specific input pressures are available. Contact Air-Vac or your local authorized Air-Vac distributor. 
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A/R-VAC 
1 1 / 4 " 

6-32 
CAP SCREW 

1 /2_,..1-- 

-7 

--I 5/8 

A 

-j 5/8 

AV116SS AV147SS AV191SS 
3 1/16" 3 5/16" 3 9/16" 

AVSS SERIES DATA SHEET 

SINGLE STAGE 

Vacuum (P-) 
1/8" NPTF 

Air Supply (P+) 
1/8" NPTF 

Exhaust 
(P+ & P-) 
1/4" NPSM 

Stainless Steel Single Stage pump quickly generates vacuum. Two piece construction has no gaskets or seals. Ideal for 
corrosive environments, sanitary "wash down" applications or high purity applications. 

"H" Version 
Produces vacuum levels up to 28.2"Hg and 
vacuum flow rates up to 4.3 scfm. 

Model Number AV116HSS AV147HSS AV191HSS 

Vacuum Level, "Hg 28.0 28.2 28.2 

Vacuum Flow, scfm 1.7 2.8 4.3 

Air Consumption, scfm 2.7 4.3 8.1 

Weight, oz. 9 9 9 

Sound Level, dBA 70 72 82 

Materials 316 SS 316 SS 316 SS 

28 

24 

20 

16 

12 

8 

Vacuum Level 
in a Closed System 

20 40 60 80 
Air Supply Pressure, psig 

Vacuum Flow Capability 
in an Open System 

7 

6 

E 

° 4 
c7- 

= 

2 rrP 
7 

20 40 60 80 

Air Supply Pressure, psig 

14 

12 

10 

0 a8 
6 

4 

2 

Compressed Air Usage 

20 40 60 80 
Air Supply Pressure, psig 

Time in Seconds to Evacuate a Volume of 1 Cubic Foot Vacuum Flow Rate, scfm vs. Vacuum Level, "Hg 
"Hg 1.5 3 6 9 12 15 18 21 24 "Hg 0 1.5 3 6 9 12 15 18 21 24 

AV116HSS 1.3 3.1 6.7 11.9 19 29.8 43 100 134 AV116HSS 1.7 1.49 1.41 1.21 1.0 .81 .62 .53 .37 .22 

AV147HSS .7 1.7 4.0 6.6 10.4 15.5 22 32.5 48 AV147HSS 2.8 2.6 2.37 1.95 1.72 1.39 1.15 .91 .66 .36 
AV191HSS .4 1.0 2.4 4.2 6.3 9.3 14.5 20.8 31.5 AV191HSS 4.3 4.0 3.63 3.02 2.62 2.33 1.76 1.27 .98 .58 

"M" and "L" Versions '. 

Produce medium and low vacuum levels and 
vacuum flow rates up to 5.2 scfm, but with 
substantially lower levels of air consumption 
than the "H" versions. 

Model Number AV147MSS AV191MSS AV191LSS 

Vacuum Level, "Hg 18.5 18.0 10.0 

Vacuum Flow, scfm 3.1 5.2 4.8 

Air Consumption, scfm 2.7 4.3 2.7 

Weight, oz. 9 9 9 

Sound Level, dBA 70 75 70 

Materials 316 SS 316 SS 316 SS 

28 

24 

. 00 20 

t 16 

12 

t0 

8 

Vacuum Leve 
in a Closed System 

20 40 60 80 
Air Supply Pressure, psig 

Time in Seconds to Evacuate a Volume of 1 Cubic Foot 
"Hg 1.5 3 6 9 12 15 18 

AV147MSS .7 1.5 3.7 6.3 10.3 17.7 41 

AV191MSS .3 .7 2.0 3.4 5.5 9.5 
AV191LSS .3 .9 2.5 6.4 

Vacuum Flow Capability 
in an Open System 

5 

4 

3 

2 

Compressed Air Usage 

191 

44- 

20 40 60 80 
Air Supply Pressure, psig 

20 40 60 80 
Air Supply Pressure, psig 

Vacuum Flow Rate, scfm vs. Vacuum Level, "Hg 
"Hg 0 1.5 3 6 9 12 15 18 

AV147MSS 3.1 2.84 2.73 2.34 1.81 1.31 .73 .19 
AV191MSS 5.2 4.54 4.10 3.31 2.80 2.08 1.35 
AV191LSS 4.8 4.28 3.58 2.21 .63 

Sound levels recorded with mufflers, see page 24. Operating temperature: 0° to 400°F 
Materials of construction: 316 stainless steel All data recorded at 70-75 psig air supply. 

Vacuum Pumps to produce specific results or to operate at specific input pressures are available. Contact Air-Vac or your local authorized Air-Vac distributor. 19 
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A BCD E F G H I 

TD110HSS 9/64" 37/16" 1" 5/8" 1/4' 5/8" 1/4' 5/8" 1/8" 
TD190HSS 3/16" 31/2" 1" 5/8" 1/4" 5/8" 1/4" 5/8" 1/8" 
TD260HSS 1/4" 3 1/2' 1" 5/8' 1/4" 5/8" 1/4" 5/8° 1/8" 
TD380MSS 3/8" 4" 1 1/4" 3/4" 3/8" 3/4" 3/8" 5/8' 1/8" 
TD500MSS 1/2" 413/16" 1 1/2" 1/2" 1" 1/2" 5/8" 1/8" 
TD750LSS 3/4" 6' 2" 11/4' 1" 1 1/4" 27/32° 1/4" 

"H" Version 
Produces vacuum flow rates up to 7.6 scfm and 
vacuum levels up to 25.4"Hg. 

SINGLE STAGE 

Vacuum (P-) 
(E) NPTM 

Air Supply (P+) 
(I) NPTF 

Exhaust (P+ & P-) 
(G) NPSM 

Stainless Steel Single Stage design with straight thru vacuum 
passage. Ideal for use in corrosive environments or in sanitary 
"wash down" applications. No moving parts, gaskets or seals. 

Model Number TD110HSS TD190HSS TD260HSS 

"A" Diameter 9/64" 3/16" 1/4" 

Vacuum Level, "Hg 24.8 25.0 25.4 

Vacuum Flow, scfm 2.3 4.2 7.6 

Air Consumption, scfm 4.2 7.4 13.0 

Weight, oz. 9 9 9 

Materials 316 SS 316 SS 316 SS 

28 

24 

Fr) 20 

16 

g 12 

8 

4 

Vacuum Level Vacuum Flow Capability 
in a Closed System in an Open System 

14 

12 

22' 10 

8 

= 6 

4 

2 

11111 1111 
14 EM= 
12 
III1111 

E EM 10 = EM 
8 MENEM 

!PEN 
IP5214111PIPI va 

6 EMMEN 
4 linwalm 
2 mum ain Ami 

20 40 60 80 
Air Supply Pressure, psig 

20 40 60 80 
Air Supply Pressure, psig 

Compressed Air Usage 

0 

20 40 60 80 
Air Supply Pressure, psig 

Time in Seconds to Evacuate a Volume of 1 Cubic Foot Vacuum Flow Rate, scfm vs. Vacuum Level, "Hg 
"Hg 1.5 3 6 9 12 15 18 21 24 "Hg 0 1.5 3 6 9 12 15 18 21 24 

TD110HSS 1.2 2.6 6.3 10.4 18.7 30.5 52 80 129 TD110HSS 2.3 2.0 1.82 1.41 1.16 .82 .50 .34 .18 .08 

TD190HSS .6 1.4 3.0 5.2 9.5 13 20.4 34.6 60 TD190HSS 4.2 3.85 3.36 2.64 2.13 1.59 1.15 .80 .50 .31 

TD260HSS .3 .75 2.0 3.5 5.3 8.6 14.7 25.4 39 TD260HSS 7.6 6.9 6.5 5.0 3.0 2.7 2.0 1.1 .66 .50 

"M" and "L" Versions 
Produce vacuum flow rates up to 43.0 scfm and 
vacuum levels up to 17.6"Hg. 

Model Number TD380MSS TD500MSS TD750LSS 
"A" Diameter 3/8" 1/2" 3/4" 
Vacuum Level, "Hg 17.6 15.0 4.1 

Vacuum Flow, scfm 17.6 33.0 43.0 
Air Consumption, scfm 20.0 29.7 19.7 

Weight, oz. 14 22 42 

Materials 316 SS 316 SS 316 SS 

28 

24 

20 

16 

12 

8 

4 

Vacuum Level 
in a Closed System 

20 40 60 80 
A'r Supply Pressure, psig 

Time in Seconds to Evacuate a Volume of 1 Cubic Foot 
"Hg 1.5 3 6 9 12 15 

TD380MSS .1 .3 .7 1.4 2.6 4.2 
TD500MSS .1 .2 .3 .7 1.2 

Vacuum Flow Capability 
in an Open System 

70 

60 

4 50 

40 

g 30 

>- 
20 

10 

20 40 60 80 
Air Supply Pressure, psig 

E 

1 
in 

0 

35 

30 

25 

20 

15 

10 

5 

Compressed Air Usage 

20 40 60 80 
Air Supply Pressure, p ig 

Vacuum Flow Rate, scfm vs. Vacuum Level, "Hg 
"Hg 0 1.5 3 6 9 12 15 

TD380MSS 17.6 15.2 14.5 11.5 8.5 5.5 2.6 
TD500MSS 33 29.8 28.5 20.9 12.6 5.2 
TD750LSS 43 29 5.0 

Operating temperature: 0' to 400°F 
Materials of construction: 316 stainless steel All data recorded at 70-75 psig air supply. 

20 Vacuum Pumps to produce specific results or to operate at specific input pressures are available. Contact Air-Vac or your local authorized Air-Vac distributor. 
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SINGLE STAGE 

Vacuum (P-) 
1/8" NPTF 

Exhaust 
(P+ & P-) 
1/8" NPSF 

Air Supply (P+) 
1/8" NPTF 

Ultra-Vac's design provides near perfect vacuum of 29.7"Hg. Used to evacuate chambers, degas liquids and in other 
processes requiring vacuum levels of 1/4"Hg absolute (8Torr). Ultra-Vac can be used as a first stage in applications 
requiring high vacuum to reduce operating time of expensive high vacuum pumping systems. 

"H" Version 
Multiple Venturi pump generates a vacuum level 
of 29.7"Hg. 

Model Number 
Vacuum Level, "Hg 

Vacuum Flow, scfm 

Air Consumption, scfm 

Weight, oz. 

Sound Level, dBA 

UV143H 

29.7 

1.3 

4.2 

8 

82 

28 

24 

20 

2.1 16 

12 

>*- 
8 

Vacuum Level 
in a Closed System 

20 40 60 80 
Air Supply Pressure, psig 

Time in Seconds to Evacuate a Volume of I Cubic Foot 
"Hg 1.5 3 6 9 12 15 18 21 24 27 

UV143H 2.2 3.53 9.31 15 23 33 45 61 85 140 

Sound levels recorded with muffler, S 143; see page 24. 
Materials of construction: anodized aluminum and brass. 
Operating temperature: 0° to 200°F 

Vacuum Flow Capability 
in an Open System 

1.4 

1.2 

E ,.0 

.8 

6 

.4 

.2 

20 40 60 80 
Air Supply Pressure, psig 

a 

0 

3 

:zt. 2 

Compressed Air Usage 

20 40 60 80 
Air Supply Pressure, psig 

Vacuum Flow Rate, scfm vs. Vacuum Level, "Hg 
"Hg 0 1.5 6 9 12 15 18 21 24 

UV143H 1.29 1.21 1.14 1.01 .89 .76 .64 .52 .37 .24 

Air-Vac is the leading producer of OEM and special purpose Air-Operated Vacuum Pumps. Vacuum Pumps can be de- 
signed to produce specific results or to operate at specific input pressures. Pumps can be designed in a variety of materials, 
physical sizes and threaded connections. 

Vacuum Pumps to produce specific results or to operate at specific input pressures are available. Contact Air-Vac or your local authorized Air-Vac distributor. 21 
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KEEP YOUR PRODUCT SHAPE! 
Add Vacuum without a bulky external vacuum pump. 

When it's important to maintain the shape, size and form of 
your product but you need to incorporate vacuum, consider 
Air-Vac's Vacuum Sleeve Inserts. Air operated, inserts are 
designed for maximum performance, minimum air 
consumption, will fit in the tightest locations and are made 
to be an integral part of your product. 

22 

VACUUM SLEEVE INSERTS 

Vacuum 

Two basic designs to fit your needs: 
TD design provides straight thru vacuum passage. 

Flange Diameter 
Vacuum 

Flange Thickness 

Overall 
Length 

Air 
Supply 

0-Rings 

Exhaust 

Body 
Diameter 

AV design quickly generates high levels of vacuum. 

ITD & IAV INSERTS 

Flange Diameter -to. Alr Supply 

MN WM 
Flange Thickness 

Overall 
Length 

Vacuum 
0-Rings 

Exhaust 

Model Number ITD147 ITD209 ITD261 IAV093 IAV116 IAV147 IAV191 
"A" Diameter .147 .209 .261 - - 

Flange Diameter .437 .625 .625 .437 .625 .625 .625 

Body Diameter .312 .437 .437 .312 .437 .437 .437 

Overall Length 1.25 1.94 2.125 0 1.50 1.87 2.125 2.28 

Flange Thickness .243 .258 .258 .243 .258 .258 .258 

Material: ITD-Steel; IAV-Brass 

MACHINING SPECIFICATIONS 

Body 
Diameter 

Dimension ITD147 ITD209 ITD261 IAV093 IAV116 IAV147 IAV191 
"B" Dia + .003 .312 .437 .437 .312 .437 .437 .437 

"C" Dia + .005 .358 .500 .500 .358 .500 .500 .500 

"D" Dia + .003 .437 .625 .625 .437 .625 .625 .625 

"E" Dia +/- .005 .483 .670 .670 .483 .670 .670 .670 
"F" Dia + .003 .125 .250 .250 .125 .250 .250 .250 

"G" +/- .010 .437 .532 .532 .437 .532 .532 .532 

"H" +/- .002 .249 .264 .264 .249 .264 .264 .264 

"J" +/- .010 .625 .750 .750 .625 .750 .750 .750 
"IC" (min.) 1.000 1.125 1.125 1.000 1.125 1.125 1.125 

"L" Dia .147 .209 .261 .125 .125 .187 .187 

Special inserts with physical specifications & performance variations can be made for any product. 
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A 

Vacuum Sleeve Inserts are available in two versions. IAV 
versions quickly and effectively generate vacuum using 
compressed air as the energy source. They are primarily 
used in evacuation and purging applications and used 
with suction cups in material handling and lifting appli- 
cations. The IAV versions are available in brass. 

ITD versions have straight thru vacuum passage making 
them ideal for the transport or conveying of solid materi- 
als. ITD versions are available in steel. 

Both versions are easily installed. Provide a properly sized 
cavity and then simply push in a vacuum sleeve insert. 

IAV Version 
Produces vacuum levels up to 28.0"Hg and 
vacuum flow rates up to 4.3 scfm. 

VACUUM:SLEEVE INSERTS 

SINGLE STAGE !AV VERSION 

Vacuum (P-) 

SINGLE STAGE ITD VERSION 

4+104.41 

Air Supply 
(P+) 

Diameter 

Vacuum 
(P-) 

Exhaust 
(P+ & P-) 

Air Supply (P+) 

Model Number IAV093 IAV116 IAV147 IAV191 

Vacuum Level, "Hg 28.0 28.0 28.0 27.8 

Vacuum Flow, scfm 1.0 1.7 2.7 4.3 

Air Consumption, scfm 1.9 2.7 4.3 7.5 

Weight, oz. .50 1.2 2.1 2.1 

Flange Diameter, in. .437 625 .625 .625 

Body Diameter, in. .312 .437 .437 .437 

Overall Length, in. 1.25 1.87 2.125 2.28 

Flange Thickness, in. .243 .258 .258 .258 

28 

24 

= 20 

71. t 16 

g 12 

8 

Vacuum Level 
in a Closed System 

Jain 41. 

20 40 60 80 
Air Supply Pressure, psig 

Time in Seconds to Evacuate a Volume of 1 Cubic Foot 
"Hg 1.5 3 6 9 12 15 18 21 24 

lAV093 3.0 6.0 13 22 33 47 65 85 114 
IAV116 2.0 4.0 8.0 13 19 27 37 50 68 
1AV147 1.0 3.0 5.0 9.0 13 20 27 39 52 
IAV191 .70 1.0 3.0 4.0 6.0 9.0 13 18 27 

ITD Version 
Have thru passages up to .261" diameter and 
generate vacuum flow rates up to 7.8 scfm. 

Vacuum Flow Capability 
in an Open System 

7 

6 

4 
LT. 

= 3 

2 NE 
- 
-10 

20 40 60 

14 

12 

10 

8 

g 6 
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Compressed Air Usage 

111 
U 

191 

80 20 40 60 SO 

Air Supply Pressure, psig Atr Supply Pressure, psig 

Vacuum Flow Rate, scfm vs. Vacuum Level, "Hg 
"Hg 0 1.5 3 6 9 12 15 18 21 24 

1 AV093 1.0 .92 .87 .74 .66 .55 .50 .37 .30 .16 
lAV116 1.7 1.44 1.32 1.18 1.04 .91 .75 .61 .51 .37 
lAV147 2.7 2.0 1.84 1.58 1.5 .85 .68 .49 .37 .41 

IAV191 4.3 4.14 3.73 3.21 2.90 2.30 1.74 1.34 .90 .49 

Model Number ITD147 ITD209 ITD261 
"A" Diameter, in. .147 .209 .261 

Vacuum Level, "Hg 24.8 24.8 24.8 

Vacuum Flow, scfm 2.2 4.7 7.9 

Air Consumption, scfm 5.1 8.1 13.0 

Weight, oz. 1.3 1.4 1.4 

Flange Diameter, in. .437 .625 .625 

Body Diameter, in. .312 .437 .437 

Overall Length, in. 1.50 1.94 2.125 

Flange Thickness, in. .243 .258 .258 

28 

24 

0.0 

= 20 

16 

g 12 

8 

Vacuum Level 
in a Closed System 

20 40 60 80 
Air Supply Pressure, psig 

Time in Seconds to Evacuate a Volume of 1 Cubic Foot 
"Hg 1.5 3 6 9 12 15 18 21 24 

ITD147 1.7 3.2 6.9 12 19 30 45 77 161 

ITD209 1.0 2.0 4.3 6.8 11 17 27 44 70 
ITD261 .40 .90 1.9 3.3 5.3 7.9 12 23 37 

Operating temperature: 0* to 200T 

0 

Vacuum Flow Capability 
in an Open System 

14 

12 

10 

8 

6 

20 40 60 80 
Air Supply Pressure, psig 

14 

12 

a 
10 

0 

6 

4 

2 

Compressed Air Usage 

20 40 60 80 
Atr Supply Pressure, psig 

Vacuum Flow Rate, scfm vs. Vacuum Level, "Hg 
"Hg 0 1.5 3 6 9 12 15 18 21 24 

ITD147 2.2 1.7 1.5 1.2 .97 .77 .56 .36 .13 .03 
ITD209 4.7 3.9 3.6 2.9 2.2 1.7 1.3 .72 .48 .44 
ITD261 7.9 5.6 5.1 4.2 3.0 2.2 1.8 1.06 .60 .42 

All data recorded at 70-75 psig air supply. 

23 
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uftlers 

MODEL NO. 

S18 
S143 
S147AV 
S147MF 
N00 
N05 

WHERE USED 

AVR Series 
UV I43H 
AV, MFP Series, AVD260 
MF Series 
AVD320, 380, 440 
MF Series, AVD500 

DESCRIPTION 

Sintered bronze - 1/8" NPTM - 1-1/8"L x 1/2" dia. 
Plastic - 1/8" NPTM - 2-1/8"L x 13/16" dia. 
Metallic -1/4" NPTF - 2-7/8"L x I -7/8" dia. 
Plastic - 2-3/4"L x 2-5/8"H x 1-3/8"W 
Metallic - 3/8" NPTF - 6"L x 3 1/2" dia. 
Metallic - 1/2" NPTF - 5-1/2"L x 3-1/2" dia. 

S18 S147MF N05 (1/2" NPTF) 
NO0 (3/8" NPTF) 

acuum Cups Flapper Valves 

MODEL NO. MATERIAL 
VC316N 
VC316S 
VC916N 
VC916S 
VC916T 
VC58 
VC58R 
VC 125 

VC150 
VC225 
VC312 

Neoprene 
Silicone 
Neoprene 
Silicone 
Teflon 
Gum Rubber 
Gum Rubber 
Neopiene 
Neoprene 
Neoprene 
Neoprene 

VC125, 150 VC225 

VC58 

VC312 VC316 

Vacuum Cup Fittings 

MODEL NO. WHERE USED DESCRIPTION 

F916 VC916 10-32 Male Adapter 
F58 VC58 1/8" NPT Male Adapter 
F58R VC58R 1/8" NPT Male Adapter 
FN195 VC125 1/8" NPT Male Adapter & Nut 
FN190 VC150 1/8" NPT Male Adapter & Nut 
F225 VC225 1/8" NPT Male Adapter 
F312 VC312 1/8" NPT Male Adapter 

Materials of construction: brass 

.07"- 

1/8"-27 NPT -*- 
Thread 

24 

9/32" 

1/8" 

9/32" 

1/2" 

L-1- 3/32" 

5/8" 

VC58 Cup & F58 Fitting 

1/8"-27 NPT 
Thread 

9/32" 

Reinforced 
Ribs 

H 
1/8" 

9/32" 

9/16" 

3/32" 

5/8" 

VC58R Cup & F58R Fitting 

MODEL NO. WHERE USED 
FVMFP 
FV109 
FV147 

MFP Series 
MF109H60, MF109VF 
MF147H60, MF147VF 
MFI87M, MF187L 

Materials of construction: Nylon reinforced Buna N 

10-32 Thread 
1/8" 

5/32" 

5/16" 

1/16" 

.02"-H H 
1/8" 74" 

* "A" Diameters available from 1/16" to 5/16". 

VC916 Cup & F916 Fitting VC316N & VC316S Cup Only 

1/8" - 27 NPT 
Thread 

5/16" - 18 
Nut 

C 

1 5"-"-I . 1 5"-.- I H 

1/8" Thread 

Threaded c 
Sleet 

1/8" 1/8" -27N P T 

Insert Aitik-A/ 
A A 

Cup Part No. VC125 VC150 Cup Part No. VC225 VC312 
Fitting With Fitting Part No. F225 F312 
Nut Part No. FN125 FN125 

A 2-1/4" 3-1/8" 
A 1-1/4" 1-1/2" B 29/32" 1" 
B 11/16" 3/4" C 13/16" 1-1/16" 
C 13/16" 15/16" Insert Thread 5/16"-18 3/8"-16 
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a. 

BARADINE, NSW 

Baradine is a small community located in the northwestern region of NSW, servicing the local and regional 
farming community. 

The system consists of one vacuum pump station located at the northern end of the town with its 2 vacuum 
mains splitting the town into 2 halves. 

The vacuum system was chosen to replace an existing septic system. There had been ground water 
penetration of the septic system and odours were a common problem due to the high 37 9-C temperatures in 
summer. 

There are 450 homes in the town, and all vacuum pots are single vacuum pots containing one AIRVAC 
90mm valve servicing up to 4 homes. The vacuum mains were laid along the back lanes, as this was an 
existing community the lane ways were chose over the nature strip at the front of the house to avoid 
multiple road crossings. The nature strip pots would also have needed to be very deep due to the size of 
the land blocks. 

By the end of 1998 only 60% of the town had connected to the new sewerage system, but by the end of 
1999 80% of the town was connected, with customers happy having had no disruption to service since 
commissioning. 

This council sub contracts all services and appointed AIRVAC with a contract to maintain the system. This 
contract has just been renewed for a second three year term. Due to the towns remote location, AIRVAC 
trained a local plumber to handle the maintenance. The local operator may at any time 24 hours a day 
contact Al RVAC for back up support. This has not been required. 

19 
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Summary for 1998/99 

Average Daily Pump Hours 

Pump hours increased as more houses were connected. Vacuum systems prove very 
versatile when adding extra areas or houses. As long as expansion is anticipated when 
sizing of the pump station then capacity is not a problem, but then upgrading sewerage 
pumps or vacuum pumps is also easily accomplished. A local plumber or builder can easily 
handle a new connection. The operations manager is always notified when a connection is 

being made, to ensure that it is done correctly. 

BARADINE 
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Maintenance and Call-Outs 
During 1998 and 1999 the average number of call-outs per month was 2.92 

The main reasons for call-outs. 

1. In the early part of 1998 the majority of call-outs were due to construction issues. The 
contractor had tried to save some costs by installing the breather lines incorrectly. We 
discovered that in The US as well that many teething problems were as a result of short cuts 
made by the contractor. AIRVAC now suggests in all installations that an AIRVAC 
representative is present during construction to ensure that the system is correctly installed. 

2. Plastic child's toy stuck in valve. Locating a stuck open valve is an easy job for a trained 
operator. In fact with a problem like this most people would be able to hear the vacuum 
hissing from the street. Due to design changes in 1998 to the AIRVAC valve, two turns of 
the top section of the valve is all that is needed to clear any blockages. These blockages 
occur only rarely, possibly three times in two years of operation at Baradine. 

3. Coupling on the Vacuum Pump motor needed replacing due to water level in the tank. From 
time to time maintenance will need to be done to the sewerage pumps or vacuum pumps, 
this is normal in any type of system. We find that with preventative maintenance the number 
of call-outs and problems can be reduced dramatically. 

BARADINE 
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Summary 1998 
Power $3202 

Call-Outs $2565 

Weekly Visits $1170 

Maintenance $1800 

Total $8737 

The total cost for the system = 0.37c per week per household. 

Summary 1999 

Power $5394 

Call-outs $675 

Weekly Visits $765 

Maintenance $250 

Total $7084 

The total cost for the system = 0.30c per week per household 
BARADINE 
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My name is Marshall Minnick. I am the 
Superintendent of Public Works for the Town of 
North Webster, Indiana. I am in charge of a 
Class 2 Waste Water Treatment Facility and 
the collection system. While our Town's 
population remains at 900 people our sewer 
systems serves about 1,700 customers. The 
collection system is comprised of gravity 
sewers with 17 lift stations, along with 410 
customers being served with an AIRVAC 
system. We have 2 vacuum stations and 212 
valve pits. 

Our AIRVAC system went on line in 1994 (prior 
to that there had been many discussions about 
installing a vacuum system.) I have to be 
honest with you, the thought of installing 
this system was to me insane. We toured the 
AIRVAC factory and while it was completely 
impressive I just didn't want any part of it. I 

feared a maintenance nightmare. I became one 
of the biggest headaches for the board and the 
consultant. It was obvious that they were going 
to have their way and that in a short time I was 
going to be maintaining an AIRVAC system. 

In 1994 I took over as superintendent. I had made 
up my mind that I was going to make the best of this 
situation by looking at the positive aspects that the 
AIRVAC system had to offer. It didn't take long to 
see what the positive aspects were. In this industry 
of maintaining a sewer plant and collection system, 
you quickly realise that success is based on the 
quality of the manufacturers and parts suppliers and 
their service to you. I can tell you that the AIRVAC 
company is absolutely second to nobody in service. 
Their resources are deep and they are ready to help 
anytime day or night. Not one time in 6 years of 
operation has it been a bad experience working with 
AIRVAC. That is my favourite thing about the 
system. Secondly, while it is not always easy to find 
the problems with the system, the problems are very 
easy to solve. This system is no doubt the 
cleanest and the easiest sewer system to work 
on that I know of. One man can solve any problem 
with little effort and equipment as opposed to 
mobilising a jetter or vactor plus crew to make the 
fix. That saves money. 

Marshall Minnick 
April 2000 
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VACUUM COLLECTION SYSTEMS 

Operations and Maintenance 

AIR VAC - RSM PTY LIMITED 
ACN 002 389 255 

Suite 11, 283 Penshurst Street, Willoughby NSW 2068 AUSTRALIA 
Telephone: (61 2) 9417 8133 Facsimile:(61 2) 9417 8162 E-mail: jradinoff@airvac-rsm.com.au 
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Contents 
Introduction 

Comparative cost of Maintaining Gravity systems 

Frequently asked Questions 

EPA Valve Reliability Rate 

Kurnell, Sydney 

Baradine, NSW 

Conclusion 

If you require more detailed information, a training course, or 
would like to arrange for AIRVAC to maintain your system, please 

contact your AIRVAC representative 
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Vacuum sewerage 
systems are SAFER, 
CLEANER, EASIER and 
as CHEAP or cheaper to 
run than gravity systems. 

The operator is not 
exposed to the sewage or 
sewage gases when 
servicing a valve or 
controller at the pit as it 
is open to the air. 

Introduction 

This guide is to inform you about the operation and maintenance of 
vacuum systems. For many water authorities and councils this has 
been the main concern over whether to accept a vacuum system into 
their area. 

Maintenance is usually handled by the same workers that handle the 
areas current gravity systems. 

Are they going to be able to cope? 
How much extra will it cost? 
How many more things could go wrong? 
Will we need extra staff? 

AIRVAC can fully train your staff in operating and maintaining the 
vacuum system. AIRVAC will also provide backup support when 
required. If required AIRVAC can take over the maintenance of the 
system. 

This guide will show why some areas previously considered for 
gravity are being considered for vacuum due to the ease and safety 
of the operations and maintenance. 
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Vacuum Sewer 

"Once installed and 
"debugged" the vacuum 
system was found to be very 
reliable, cheaper and easier 
to maintain than gravity" 
Byron Bay Council (NSW) 

"Our O&M costs for the first 
year of operation are 20% 
under budget" 
Texas Survey respondent 

"All electrical controls, pumps 
and panels are housed in a dry 
building so repair and 
maintenance is relatively easy. 
Since the sewage travels at 
high velocity in the vacuum 
collection lines, the risk of 
blockage is reduced. Because 
manholes are eliminated, there 
is no risk of sewer gasses or 
confined entry problems as 
encounted with gravity 
systems" 
GWE, Engineers, Florida. 

"It seems that the AIRVAC 
valve has been designed with 
the operator in mind, AIRVAC 
systems require very little 
maintenance" 
Water Corporation, WA 

"AIRVAC have been 
maintaining systems for 10 
years, whatever can go wrong 
they have seen before and can 
offer fast support" 
Former Sydney Water 
operator 

"Since 1989, AIRVAC has 
been totally responsible for 
the efficient operations of the 
system under AIRVAC's 
Preventative Maintenance 
(PM) programme....AIRVAC 
has provided prompt 
response to call-outs...with a 
minimum down-time of the 
system and minimal 
inconvenience to house 
owners, on a 24 hour, 7 day, 
365 days a year basis." 
Services Manager, Sydney 
Water 

"After studying several 
schemes in the UK over a 12 
year period vacuum systems 
are at least as cheap to 
operate as gravity" 
Consultant to Anglia Water 

"AIRVAC offer very detailed 
courses on Operations and 
Maintenance that all operators 
and managers can follow" 
Brisbane Water 

"We have been operating this 
system with very little 
maintenance. It eliminates 
manholes, it eliminates 
infiltration. Valve pits are very 
easy to work on and install air 
valves. We have had very little 
problems with the vacuum 
systems." 
Texas Survey respondent 

"From a health and safety 
perspective vacuum systems 
are a much better option than 
gravity" 
Couran Cove resort operator 

"The system provided by 
AIRVAC has been very 
reliable. The vacuum station 
has proved to be well 
designed and easily 
operated. 
City Of Sanford, Florida 

'We installed vacuum and 
gravity in our village and in 

1989 we went on line. 

Approximately -2- vacuum and 

1 gravity. As far as vacuum 

maintenance - very low. 
Gravity side - lots of problems 
and expenses. I wish we would 
have gone vacuum throughout 
the Village." 
Texas Survey respondent. 
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The AIRVAC valve and 
controller was designed to 
be operator friendly. As a 
result, there are 
differences, some obvious 
and some subtle, that 
separate our valve and 
controller from our 
competitors. 

Operational Features that Result in Reliability 

Only AIRVAC's controller has testing ports. With our competitors controller, the 
operator cannot figure out what is wrong; he only knows if the controller works or 
doesn't work. 

Only AIRVAC's controller is clear. This means that visual testing is possible. Our 
competitors do not have this feature. Again, this means the operator cannot do any 
visual trouble shooting. 

AIRVAC's valve/controller can be rebuilt by the owner. Our competitors controller 
needs to be sent back to the factory for rebuilding, precluding the owner from doing it 

themself. 

Only AIRVAC's valve has a threaded body. This means that the operator can 
unthread the body to allow an obstruction to pass without totally dissembling the 
valve. 
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Comparison of Gravity to Vacuum Maintenance 

Conventional Gravity System (Multiple Pump Stations) 
Visit to (each) pump station 

Wash down & general maintenance 

Pump Pull Outs 

Pump Blockages 

Add: Reticulation 

Sewer Chockage 

Call Outs 

Total Hours per station Per Year 

= One (1) man hour/week/pump station =52 h/y/PS 

= Two (2) man hours/week/pump station =104 h/y/PS 

= Three (3) man days/year/pump station = 24 h/y/PS 

= Four (4) man days/year/pump station = 32 h/y/PS 

= One (1) man day/year/pump station = 8 h/y/PS 

= Two (2) man days/year/pump station = 16 h/y/PS 

AIRVAC Vacuum System (One Above Ground Pump Station Only) 
Visit to Pump Station = One (1) man hour/week 

Maintenance (PM Program) = 6 monthly x (3) man hours 

Cleaning Collection Tank once every 2 years 

= One (1) man day/2 years or 4 hrs/y 

Add: Vacuum Valves - Maintenance = 1.5 man hour/10 years 

(Maintained under AIRVAC PM Program) 

Total Hours Per Year 

(min. 3 men as required by OHS&R) 

226 hr/y/PS 

= 52 h/y 

= 6 h/y 

=4 h/y * 

= 0.15 h/y/valve 

62 hrs/y 
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Reyna* Asked Question 
Q. Are replacement parts expensive? 
A. Components of the vacuum station are not unlike those of a conventional pumping station. The small 
parts of the AIRVAC vacuum interface valve and controller that may be subjected to wear are very 
inexpensive. The AIRVAC valve and controller can be rebuilt for a cost of under $13, with rebuilt frequency 
of 6-10 years. This represents an annual cost of under $2 per year/valve. 

Q. Must Vacuum pumps run 24 hours a day to keep vacuum on the system? 
A. The typical vacuum station is designed so that the vacuum pumps operate about 3-5 hours per day. 

Q. Do pipes get blocked frequently? 
A. High velocity flow rates from the collection pits to the pump station ensures that vacuum reticulation lines 
are kept clear. So NO, it would be very unusual to ever get a blockage in a pipe. 

Q. How do you find vacuum leaks? 

A. Vacuum leaks are easily found and repaired. Our main method is to test sections of vacuum main by 
opening and shutting vacuum divisional valves located at 500 metre intervals. We connect a vacuum gauge 
to the closest vacuum valve and watch to see if the available vacuum drops below the known vacuum that a 

vacuum valve will operate at. Because you are testing a section of line, the line can be left active with no 
effect on the system or its users. AIRVAC vacuum valves will not function under -15kPa, so if the line drops 
below -15kPa it is possible a vacuum leak is in this section of line. If there is a vacuum valve leaking you 
will hear a hissing sound as you walk past the vacuum pot. If you do not hear a hissing sound then it is 
simply a matter of lifting the vacuum valve pot lid in the section where you know the leak exists. 
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 Q. How long does it take to repair a vacuum leak? 

A. Vacuum valve leaks may mean a small component change or the cleaning of the vacuum valve plunger 
seal, either is 5 to 10 minutes work. A vacuum main leak may take one hour or so to locate. If need be a 
temporary repair can be carried out with two quick connect couplings and one piece of pipe. As most 
vacuum systems use small size pipe, generally under 250mm, the supply of fittings is available from most 
plumbing outlets. From an environmental point of view the pollution is contained and the length of pipe 
easily replaced using No-hub couplings or clamps. The job may take anything from 10 minutes to an 
hour. 

Q. Is there a lot of fat/grease build up in the system? 
A. Very seldom do we find a build up of grease in vacuum pipe lines as the liquid velocities are very 
turbulent so vermin cannot survive either. When a valve opens, the 40 litres in the pit is sucked in and 
moves along the line at about 4 to 5 metres a second. 

Q. Are odours a problem in the system? 
A. A well maintained system should have no odour problem. We have had trouble at times with illegal 
dumping of septic and trade wastes which can cause odours in the system. Some councils and authorities 
do require odour removal units, these are relatively inexpensive at $5,000-$15,000 for each entire system. 

Q. What is the Normal Air to Liquid ratio and how should it be measured? 
A. It is the total time taken for the sewerage pumps to pump liquid versus the time taken to pump the air 
from the system. Air is sucked in after the valve opens. All vacuum systems are designed to a known air 
liquid ratio be it 6/1, 8/1 or 10/1 depending on the design of the system. At the commissioning stage, tests 
are carried out on the systems energy use, the vacuums tightness and the capacities of each pump. The 
designed air liquid ratio is for a completed system, most systems are initially incomplete and allowance is 
"built-in" for increased capacity over the years. It is quite normal for a system to operate at higher ratio level 
like 16/1 or 20/1 while waiting for new homes to be put on line. 
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 Q. How long will the valves last? 
A. The very first AIRVAC valves placed into service in 1972 are still operating. Many of the original AIRVAC 
valves placed into service in the early 1970's have never been rebuilt let alone replaced. In Australia there 
have been no valves replaced in our 15 years of operation. 

Q. Can you have a cycle counter attached to a valve? 
A. A cycle counter attached to the AIRVAC valve is an option. Some entities are using the cycle counter 
results as a basis for a monthly sewer bill for customers. 

Q. Is it possible to have telemetry on vacuum systems? 
A. Telemetry in Pump Stations is standard. This allows for notification of low or high vacuum alarms or 
power failures etc. Some authorities are now requesting that telemetry be installed in collection pits and on 
the vacuum valve itself. This is certainly possible and has been done on some projects. AIRVAC do feel 
that a fully trained operations staff doing preventative maintenance is important, reliance on 
telemetry should not lessen this need. 
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TOP 5 operational problems and their cures 

1: 

Building materials and toys 
blocking the valve: 

The valve body has a threaded 
top - two turns of the body will 
release any blockages 

2: 

There is a leak in the vacuum 
main: 

By closing divisional valves, or by 
listening to collection pits, a leak 
can be quickly discovered. Two 
clamps on the pipe and a repair can 
be made easily. 

3: 

Green Breather Dome has 
been broken: 

This is an external breather 
line that allows air to enter the 
system. If this problem occurs 
often due to bad drivers or 
vandalism in an area then an 
internal breather can be fitted. 

4: 

Collection Pit is flooding: 

There is a vacuum leak 
along the line not allowing 
enough vacuum to the valve. 
Find Leak and fix it. 

Otherwise breather line may 
be blocked - Clear it. 

5: 

Dirt/Sand has gotten into 
the controller: 

Take controller off (easy 
quick release ) rebuild 
controller cleaning it - takes 
10 minutes. Or put spare 
controller onto valve and 
take controller back to 
workshop. 

10 
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AIRVAC VALVE RELIABILITY RATE 
Based on EPA Manual Data 

The term "valve failure" is used very loosely in vacuum sewer terminology. Literally translated, this would 
indicate a physical breakdown of the valve or its component broken spring, worn seal, etc. However, when 
system operators speak of valve failures, rarely are they referring to a broken part. Usually a situation 
occurs that prevents the valve from closing. Once the obstruction is removed the valve returns to its normal 
operation. The valve itself has not failed; it simply was prevented from operating normally by some external 
factor. Nonetheless, the reliability of the AIRVAC valve is a function of how often an operator is called upon 
to service it, regardless of the reason. 

Data gathered by the EPA on operating systems indicates that 5 to 15 service calls per year per 100 valves 
may be required. The more recent systems have experienced fewer problems that the older systems. 
Component improvements and design advancements have led to this improved reliability. 

Average Flow Through 1 Valve in 1 Year 

Avge 4 Conn/valve at 240 L/d/Conn = 960 lid 
x 365 days/yr 

350,400 litres per year 
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Number of Cycles in 1 year (1 valve) 

350,400 litres/Year/ 40 litres/Cycle= 8,790 cycles/year 

Number of Cycles in 1 Year (100 valves) 

8,790 cycles/yr x 100 = 879,000 Cycles/year 

Reliability Rate Using High Value (15 Calls/100 Valves/yr) 

15 service calls/100 valves/ year 

879,000 valve cycles/100 valves/yr 

= 1 service call in 58,600 cycles * 

= .0017% failure rate 

= 99.9983% reliability rate 
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Reliability Rate Using Low Value (5 calls/100 valves/yr) 

5 service calls/100valves/yr 

879,000 valve cycles/100 valves/yr 

= 1 service call in 175,800 cycles ** 

= .0006% failure rate 

= 99.9995% reliability rate 

* Equates to MTBSC of 6.67 yrs 
** Equates to MTBSC of 20.0 yrs 

Note: MTBSC= Mean Time Between Service Calls 

In either case, the reliability rate of the AIRVAC valve is extremely high. This degree of reliability virtually 
assures all customers an uninterrupted service. 
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Kurnell, NSW, Australia 
10 Years of Service 

Kurnell is part of the southern suburbs of Sydney; the area is close to all southern surfing beaches and is 
surrounded by the foreshores of the Botany Bay waterways and protected fisheries areas of Botany Bay. 

The vacuum system was designed to solve an existing problem with the old septic tank system used by the 
900 households. 

The AIRVAC system was chosen to protect the natural underground spring water. The soils in the area are 
a type of sandy loam, also consisting of a large amount of broken shell. 

The area has a natural high water table that is within 1 meter of the surface level, this is affected by the tidal 
influence with on shore winds and the area is prone to flooding when these conditions exist. 

The Kurnell region consisted of 900 homes with some light commercial businesses and a National Park on 
the eastern boundary of the area. Since the systems commissioning the Kurnell region has grown to nearly 
1000 homes and the commercial development has increased as multipurpose commercial units have been 
built on land where originally one business existed at the original commissioning time of the vacuum 
system. 

The area has seen over the last 10 years, house blocks grow also from the 1 home occupying a single 
block to 3 or 4 homes occupying the same block, with larger blocks increasing to hotel / holiday units of 20 
or more in the area. 

The Kurnell vacuum system consists of 1 vacuum pump station and 4 vacuum mains. 

These vacuum mains branch out and into the Kurnell region to service the 1000 homes and commercial 
premises. 

Kurnell has 440 vacuum valves 9 of which are spares. 

Of these most are single vacuum pot chambers containing a single AIRVAC 90mm vacuum valve. 

The other vacuum valve chambers are double vacuum pots containing 2 x AIRVAC 90mm vacuum valves 
and built to accept higher flow rates from more than 6 homes. 
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As you can see, when the system was first put on line, there were some fairly erratic numbers, 
this was purely a reflection of the number of houses actually linked up to the system in the first 
year of operation. The vacuum system is not a static system, as houses or areas are added 
over the years, the air intake to the valves needs to be adjusted. Fortunately the AIRVAC 
valve has a very easily adjustable screw to allow this process to be done accurately. 

KURNELL 
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The average number of call outs is low and in line with the 30 year US EPA data. Many of these 
call outs were not actually related to the vacuum system, but related to normal internal household 
plumbing problems. 

The main reason for call outs is when construction is occurring with either local plumbers messing 
with the pits, or construction companies putting concrete waste down the pits. Construction 
companies cutting vacuum mains with excavation equipment also occurs from time to time. All 
problems were quickly repaired, and no clients had loss of service. 

The high number of call outs in early 1997 were due to flood conditions, our operators worked 24 
hours on-site to ensure minimal loss of service to clients. KURNELL 
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Pump times have increased over the years as more connections have been added. One main benefit 
from having a vacuum system is the ease of discovering unusual changes to the flow rates. In 1998/99 it 

became quickly evident that illegal dumping into the sewerage system was occurring. An investigation 
led to a large fine being imposed on a commercial client. Although not shown on these annual numbers, 
it becomes quickly evident when illegal connections have been made to the sewer and locating these are 
easily done. A break in the line would also show up quickly on the pump runs . 

KURNELL 
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Operations and Maintenance Costs 

KURNELL 

18 

SP276 Raubers Road Nudgee SPS Inghams Industrial Estate Hemmant Vacuum Sewer System OM Manual

Q-Pulse Id TMS946 Active 10/12/2014 Page 361 of 512



I 

Vacuum Sewerage System 

Operating and Maintenance Manual 

An Operators Guide 

Vacuum Sewer Services (Aust) Pty Ltd 
7/60 Nerang Road Nerang Qld 
Telephone: 07 5596 0566 
Facsimile: 07 5596 2957 

Ref: 578-934/146 
Date: January 2000 
©Copyright Vacuum Sewer Services 
No part of this manual may be reproduced without the written permission of the author. 

SP276 Raubers Road Nudgee SPS Inghams Industrial Estate Hemmant Vacuum Sewer System OM Manual

Q-Pulse Id TMS946 Active 10/12/2014 Page 362 of 512



SP276 Raubers Road Nudgee SPS Inghams Industrial Estate Hemmant Vacuum Sewer System OM Manual

Q-Pulse Id TMS946 Active 10/12/2014 Page 363 of 512



Vacuum Sewer Services (Aust) Pty Ltd Vacuum Sewerage System Manual 
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Vacuum Sewer Services (Rust) Pty Ltd Vacuum Sewerage System Manual 

Section 

Background 
This manual has been prepared by Vacuum Sewer Services (Aust) Pty Ltd 
for the Brisbane City Council. 

The manual describes the Vacuum Sewerage System and sets out 
procedures for operating and maintaining the system. 

Any queries regarding the operation of the system should de directed to 
Vacuum Sewer Services Pty Ltd at 7/60 Nerang Road, Nerang Qld 4211, 
telephone 07 5596 0566 or facsimile 07 5596 2957 

57895141 
©Vacuum Sewer Services 3 

SP276 Raubers Road Nudgee SPS Inghams Industrial Estate Hemmant Vacuum Sewer System OM Manual

Q-Pulse Id TMS946 Active 10/12/2014 Page 368 of 512



- 

- 

- 
SP276 Raubers Road Nudgee SPS Inghams Industrial Estate Hemmant Vacuum Sewer System OM Manual

Q-Pulse Id TMS946 Active 10/12/2014 Page 369 of 512



Vacuum Sewer Services (Ault) Pty Ltd Vacuum Sewerage System Manual 

Section 

Description of the System 

2.1 General 

The Vacuum Sewerage System comprises a number of separate gravity 
sewer mains which collect the wastewater from individual properties. Each 
gravity sewer main connects into a manhole (referred to in this manual as a 

vacuum interface chamber) which has a connection to the vacuum sewer 
main and houses a vacuum interface valve. All vacuum sewer mains 
connect back to the vacuum station where the sewage from the town is 
collected and pumped to the sewage treatment plant. 

2.2 Gravity Mains 

The gravity sewer component of the vacuum system is in all respects 
identical to a typical gravity sewerage system. It comprises of 150mm 
diameter uPVC mains laid at a grade of about 1 in 80 with 150mm house 
connections installed to allow connection of each property in the 
conventional manner 

Detectable tape has been laid over each gravity line to assist locating the 
main. 

2.3 Vacuum Interface Chamber 

The vacuum interface chambers (VIC) are similar to a conventional sewer 
manhole. A typical VIC has an internal diameter of 1200 mm and a sump 
cast into its base. Each VIC has a storage capacity equivalent to at least 8 
hours of average dry weather flow from the properties it serves. This is 
provided to minimise the risk of overflows in the event of a power failure 
or mechanical breakdown. A layout of a typical VIC is shown in Drawing 
No. 95/141/V-10. 

Each VIC houses an Iseki 90rrun vacuum interface valve which is 
connected to the vacuum main with removable hub connectors. A hand 
operated knife gate is installed downstream of each interface valve to allow 
the valve to be isolated during maintenance operations. 

57895141 
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Vacuum Sewer Services (Aust) Pty Ltd Vacuum Sewerage System Manual 

2.4 Vacuum Interface Valve 

The vacuum interface valve opens automatically when the water level in the 
sump reaches a depth of approximately 150mm. The opening of the valve 
exposes the water in the sump to the vacuum in the vacuum main which 
draws the wastewater up into the main. The valve stays open for a short 
period of time after the sump is emptied to admit air into the vacuum main. 
The rush of air through the vacuum main provides the motive force to carry 
the liquid through to the collection station. 

As described in Section 3 "Start Up Procedure", the air flow requirement at 

each interface valve increases with the distance from the collection station. 
Thus the further the interface valve is from the collection station, the longer 
it must remain open to admit the required amount of air. The valve 
opening time may be set between 3 and 10 seconds. 

The valve is kept closed by a spring which forces against a plunger. The 
valve is opened automatically when the valve controller evacuates the air 
from one side of the plunger housing and admits air into the other side of 
the plunger. Air is taken in from the breather pipe. The air pressure against 
the plunger is sufficient to push the plunger up against the force of the 
spring. 

The controller assembly mounted on top of the valve admits and exhausts 
air from the plunger via a three way valve which is opened when the build 
up of the water in the VIC sump pressurises a diaphragm in the controller 
to open a spring loaded switch. 

Air is evacuated from the plunger via a tube which is connected to vacuum 
side of the valve. As described in Section 3.0, the time that the valve 
remains open is adjustable by using a screw driver to alter the setting of a 
needle valve located on the side of the controller. 

The valve is fitted with a six digit cycle counter. A push button on the 
controller allows manual initiation of the opening of the valve. 

The operation of the valve is monitored by an automatic valve monitoring 
system which comprises of: 

a magnet which is fitted to the plunger on the interface valve 
a reed switch/transmitter which is attached to the interface valve 
an armoured twisted pair cable which is laid with the vacuum mains 
and carries the coded signal from the transmitter back to the 
monitoring panel 
a monitoring panel which is mounted adjacent to the switchboard in 
the collection station. 

Detailed instructions on how to assemble the 90mm Iseki vacuum interface 
valve is included in Appendix A. 

2.5 Vacuum Mains 

The vacuum mains extend from the collection station and connect to each 
VIC and comprises of 160, 125 and 110mm nominal diameter PN 10 
MDPE pipe. The vacuum mains are installed at a depth of about 1.2 to 1.5 
metres. 

57895141 
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Vacuum Sewer Services (Aust) Pty Ltd Vacuum Sewerage System Manual 

The vacuum mains are laid at a minimum grade of 0.2% and include 
sawtooth invert lifts (or step-ups) located at strategic locations. Isolation 
valves are placed in the vacuum main reticulation system. 

2.6 Vacuum Collection Station 

A layout of the collection station is shown in Drawing No. 95/141/V-11. 

The vacuum collection station comprises the following main elements:- 

Vacuum Vessel 
Two Vacuum Pumps 
Two Sewage Discharge Pumps 
Switchgear, Control Gear and Valve Monitoring Panel 
28 day vacuum chart recorder and a vacuum gauge. 

The vacuum pumps, switchgear, control gear and the chart recorder are 
located on the flood free mezzanine floor. 

2.6.1 Vacuum Vessel 

The vacuum vessel provides both a reservoir for the vacuum in the system 
and a vessel for storing the sewage (in a similar manner to a conventional 
sewer pumping station). A vacuum gauge is fitted to the top of the tank and 
a level gauge fixed to the end of the tank. The total volume of the tank 
varies according to the system capacity. 

An inspection manhole is fitted to the top of the tank. 

2.6.2 Vacuum Pumps 

The vacuum pumps maintain the vacuum in the vacuum vessel within the 
required range of 0.45 bar to 0.65 bar. Each pump has a nominal capacity 
of 530 cubic metres per hour at 0.8 bar. The two pumps function 
alternately in duty or assist mode and are controlled by two vacuum 
switches mounted on top of the vacuum vessel to operate as follows:- 

Both Vacuum Pumps Off 
Duty Vacuum Pump On 
Assist Vacuum Pump On 
Alarm System Shut Down 

0.68 bar 
0.52 bar 
0.50 bar 
0.45 bar 

The vacuum pumps are located within the acoustic enclosures on the 
ground floor level and rely on a water seal to operate. The seal water for 
the pump vane is drawn continuously from a header tank. This sealant is 
discharged from the pump as warm excess water and is wasted from the 
body of the pump by gravitating into a holding tank. This water is then 
recycled to the header tank by a small submersible pump located in the 
holding tank. Make up water is also drawn from the town water supply as 
required to top up the header tank via a float valve. 

More detailed information about the operation and maintenance of the 
vacuum pumps is included in Appendix B. 
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2.6.3 Discharge Pumps 

The discharge pumps are submersible sewage pumps and are mounted 
adjacent to the vacuum vessel. Each discharge pump has a capacity of 24.5 
Us at 18 metres total head and requires a net positive suction head (NPSH) 
of 3 metres. 

The two pumps operate alternately in duty and standby modes, and are 
controlled by "Multitrode" level sensors mounted on top of the vacuum 
vessel to operate in the following sequence. 

Pump Status Depth of Water in 
Vacuum Vessel (mm) 

Both Pumps Off 500 
Duty Pump On 740 
Standby Pump On 820 
High Level Alarm 900 
Alarm - System Shut Down 950 

An equalising line is connected between the discharge flange and the non 
return valve on the downstream side of each pump, and back to the top of 
the vacuum vessel to ensure that the pump remains primed. 

2.6.4 Odour Control Bed 

The exhaust gas from the vacuum pumps is discharged into the odour 
control bed which is located on the northern side of the vacuum station. 
This odour control device comprises of peat and wood chip and organic 
waste overlying a gravel bed. This provides an environment which allows 
microbial organisms to multiply and thus take up and breakdown the 
odourous gases in the exhaust stream. The bed is irrigated via a moisture 
meter (tensometer) controlled solenoid valve to maintain ideal moisture 
conditions for the survival of the microbes. 

2.6.5 Electrical Controls 

Vacuum Pump Starter Section. 

There are two vacuum starters, one for each vacuum pump. The Vacuum 
Pump Starter Section receives the signals from the common control section 
of the switchboard and starts or stops the Vacuum Pump. An emergency 
stop button is located adjacent to each motor and will stop the motor if it is 
running or prevent the motor from starting if it is already stopped. Fault 
indicators are provided on each starter for Soft Starter fault, Thermal 
Overload fault and OverTemp fault. Each starter also has a reset button 
which will reset a fault condition in the Soft Starter or reset the thermistor 
relay in case of an over temperature fault. If there is an overload fault, the 
fault must be reset by pressing the reset button on the overload unit located 
inside the starter cabinet. If there are no faults and the supply voltage is 
available to run the vacuum pump, the Pump Available Indicator will be 
illuminated. If the selector switch is placed in the MAN position the Start 
and Stop push buttons on the starter will start and stop the vacuum pump 
unless the liquid level in the vacuum tank is above the vacuum stop level. 
If the selector switch is placed in the Auto position, the vacuum pump will 
be started and stopped by the signals from the common control section. 
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Sewerage Pump Starter Section. 

There are two sewerage pump starters, one for each sewerage pump. The 
Sewerage Pump Starter Section receives the signIals from the common 
control section of the switchboard and starts or stops the Sewerage Pump. 
An emergency stop button is located adjacent to each motor and will stop 
the motor if it is running or prevent the motor from starting if it is already 
stopped. Fault indicators are provided on each starter for Transformer 
Overheat fault, Thermal Overload fault, Over Temp fault and seal fail. Seal 
fail indication does not prevent the pump operation and is only an 

indication of seal integrity. Each starter also has a reset button which will 
reset a fault condition in the seal fail relay or reset the thermistor relay in 

case of an over temperature fault. If there is an overload fault, the fault 
must be reset by pressing the reset button on the overload unit located 
inside the starter cabinet. If there are no faults and the supply voltage is 

available to run the sewerage pump, the Pump Available Indicator will be 
illuminated. If the selector switch is placed in the MAN position the Start 
and Stop push buttons on the starter will start and stop the vacuum pump. 
If the selector switch is placed in the Auto position, the vacuum pump will 
be started and stopped by the signals from the common control section. If 
the liquid level in the vacuum tank is above the vacuum stop level, the 
sewerage pump will not operate in Auto and must be operated manually 
until the level is below the stop level. 

Valve Monitoring System: 

The vacuum valve monitoring system is provided to give indication of the 
operation of the individual vacuum interface valves. Each valve should 
open for a short period of time as required to clear the pot. The indicator 
on the valve monitoring system should be illuminated while the valve is 
open then should be extinguished when the valve closes. 

Telemetry System: 

The telemetry system is designed to interface the Vacuum sewerage 
pumping station with the existing City Council telemetry system. Outputs 
are provided for the status of all the pumps as well as alarms for low 
vacuum, high liquid level, and intruder alarm. 

Seal Recirculation System: 

Before the vacuum pumps can be started, water must be flowing to provide 
the liquid seal. The liquid seal solenoid valves are opened when the 
common control detects a drop in vacuum pressure requiring the operation 
of the vacuum pump. If a selector switch on a vacuum pump starter is 
turned to manual, the seal solenoid valves are opened and the water is 

allowed to flow so the vacuum pumps can be started at any time. In auto 
mode, if the flow switch is not closed the vacuum pumps cannot be started. 

Deodorization Bed Irrigation System: 

The moisture in the bed is measured using a Tensiometer probe fitted with 
a current transducer. The current signal is used to operate the current 
monitoring relay and when the current rises to a preset level, the irrigation 
system commences operating and the Deodorization bed irrigation cycle is 
started. Once the irrigation cycle is started, the irrigation system opens the 
irrigation solenoid valve for the time set on the irrigation timer (IT). When 
the irrigation timer times out, the irrigation solenoid valve is closed and the 
irrigation reset timer (IRT) is started. When the irrigation reset timer times 
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out, the current monitoring relay is rechecked and the irrigation cycle is 

restarted if necessary. If the irrigation is not required, the system waits 
until the tensiometer detects a fall in the moisture level requiring irrigation. 

COMMON CONTROL OPERATOR CONTROLS: 

Sewage Pump Duty Select Switch 

Used to select which pump will operate at the duty level and which pump 
will operate at the standby level. With the switch in position 1/2 sewage 
pump 1 will operate as the duty pump and pump 2 will operate as the 
standby pump and only come on if pump 1 fails to operate or cannot keep 
up with the flow rate of liquid entering the vacuum chamber. 

With the switch in position 2/1, pump 2 will operate as the duty pump and 
pump 1 will operate as the standby pump as described above. 

Vacuum Pump Duty Select Switch 

Used to select which vacuum pump will operate as the duty vacuum pump 
and which pump will operate at the standby vacuum pump. With the switch 
in position 1/2 vacuum pump 1 will operate as the duty pump and vacuum 
pump 2 will operate as the standby pump and only come on if pump 1 fails 
to operate or cannot achieve the vacuum set point within the time set on the 
Vacuum Pump 2 Time Delay (V2TD). 

With the switch in position 2/1, vacuum pump 2 will operate as the duty 
pump and vacuum pump 1 will operate as the standby pump as described 
above. 

Alarm Test Push Button 

The Alarm Test Push Button is used to simulate a fault which will activate 
the alarm beacon. 

Starter Operator Controls: 

Man Off Auto 

The Manual - Auto selector switch is used to select the origin of the signal 
starting the pump. 

In the OFF position, the pump cannot be started and will be stopped if it is 
running. 

In the MAN position the Start/Stop push button station on the starter is 
enabled. When the vacuum pumps are in the MAN position, the liquid seal 
water is turned on to the vacuum pumps. 

In the AUTO position, the pump is started and stopped by the Common 
Control section of the board. 
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Start / Stop Push Buttons 

The START and STOP push buttons are used to start and stop the pump 
when the pump is in the Manual position. 

Fault Reset Push Button 

A Soft Starter Fault of an Overtemperature Fault can be reset by the 
RESET PUSH BUTTON if the circumstance causing the fault has been 
corrected. 

The RESET PUSH BUTTON will also clear the Seal Fail Relay's memory 
if it has detected moisture in the pump gearbox. 

Starter Operator Indicators 

Overtemp Indicator 

The OVERTEMP Indicator indicates an overheat situation in a motor. The 
motor must be allowed to cool and the fault corrected before pressing the 
RESET push button to clear the memory of the fault. Faulty wiring (short 
circuit or open circuit) in the thermistor circuit will also give an overtemp 
fault. 

Overload Indicator 

The OVERLOAD Indicator indicates an excess current or unbalanced 
current to the motor. After allowing the overload relay to cool, the reset 
button on the overload relay must be pressed to reset the fault condition. 

Soft Starter Fault Indicator 

The SOFT STARTER FAULT Indicator indicates an overheat condition in 
the Soft Starter. The starter must be allowed to cool before pressing the 
RESET push button to clear the fault. 

Transformer Overheat Indicator 

The TRANSFORMER OVERHEAT Indicator indicates an overheat 
condition in the auto transformer starter. The starter must be allowed to 
cool and the fault will fix itself. 

Seal Fail Indicator 

The SEAL FAIL Indicator indicates the presence of water in the pump 
gearbox. The pump will continue to operate as the indicator is only to alert 
the maintenance personnel of a faulty condition. 

Conunon Control Section: 

The Common Control Section of the Vacuum Pumping Station coordinates 
the operation of the other sections of the system. The system checks the 
vacuum pressure and liquid level in the vacuum tank and starts and stops 
the pumps as required. 

Duty select switches are provided for the sewerage and vacuum pumps. 
One pump is assigned as the duty pump and will operate first. The second 
pump is the standby pump and will operate if the duty pump fails to operate 
or cannot keep up with the flow rate required. 
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The vacuum in the vacuum tank is maintained between about 0.55 and 0.70 
bar of vacuum. At 0.55 bar, the duty vacuum pump is called and if the 
vacuum does not achieve 0.70 bar within 5 minutes, the standby vacuum 
pump is started. When the vacuum pressure reaches the cut off point at 
about 0.70 bar, the pump or pumps will be stopped. Should the vacuum 
pressure fall below 0.45 bar, the alarm is activated and the operator is 
alerted via the telemetry system. 

The liquid level in the vacuum tank is controlled by two MultiTrode level 
controllers. The duty sewerage pump starts when the liquid level reaches 
600mm and is stopped when the level falls below 200mm. Should the level 
reach 700mm, the stand by sewerage pump will start and run until the level 
falls below 200mm. 

Should the liquid level continue to rise and reach 800mm, an alarm is 
activated and the operator is alerted via the telemetry system. Should the 
level continue to rise to 900mm, all pumps are stopped. The sewerage 
pumps can only be operated in Manual mode and the Vacuum pumps are 
disabled in both Manual and Auto mode until the level drops below 
900mm. 

In addition to the operation of the pumps, the common control section 
operates the Deodorization Bed irrigation system as described above. 
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Section 

Start Up Procedure 

3.1 General 

The start up of the system simply requires the controlgear in the vacuum 
collection station to be switched to automatic. The duty and the assist 
vacuum pumps will immediately operate to bring the vacuum (as shown on 
the vacuum gauge) to the maximum level of about 68 bar (refer Section 
2.6.2). Water held by the VIC's within the system will then start to enter 
the vacuum vessel and the water level in the tank will begin to rise as 
evident by the sight glass at the end of the tank. 

The duty discharge pump will automatically turn on when the water in the 
tank reaches top water level and will continue to operate until the water is 
drawn down to bottom water level. 

During the initial commissioning of the system the vacuum interface valves 
have been set to open for periods of between 3 seconds (for the VIC's close 
to the collection station) and up to 10 seconds (for the VIC's most remote 
from the collection station). 

If the VIC's are full prior to start-up (as might be the case following an 
extensive blackout for example), clearing of the system may take some 
hours. The VIC's closest to the collection station will empty first and the 
most remote VIC's will empty last. The most remote VIC's should be 
monitored to ensure they are cleared, thus indicating that the system has 
fully recovered. 

3.2 New Sewer Connections 

As described in Section 2, properties are connected to the system in the 
conventional manner and it is important that each VIC is connected to at 
least four properties and each fitted with an educt vent. The educt vents 
provide the route for air to enter the system as described in Section 2.4. 

It is possible for minor problems to occur at a VIC following a new 
connection if the plumber has not taken care to prevent aggregate, plastic 
pipe offcuts or cans etc from entering the gravity mains. These obstacles 
have been known to get caught at the valve thus causing it to jam open, 
possibly resulting in system shutdown due to lack of vacuum. 

It is recommended that plumbers be instructed to ensure that any 
extraneous matter is cleared out of the sewer main and VIC at the 
completion of their work. 
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Section 

Troubleshooting 

Emergency or breakdown maintenance can occur in the piping system, at 
the vacuum station or at the vacuum valve and the potential failures and 
means of managing those failures are outlined below. 

4.2 Vacuum Mains 

The vacuum mains are constructed in fusion weld jointed PN10 medium 
density polyethylene and there is very little that can go wrong in the piping 
system. Occasionally a line break may occur as a result of excavation for 
other utilities thus causing a loss of vacuum in the system. A quick 
inspection along the route of the vacuum mains will generally allow the 
location of the excavation to be readily identified. The affected section can 
then be isolated by closing the division valves and appropriate rectification 
work implemented. 

Where difficulty is being experienced in locating the leak, the isolating 
valves may be used to identify which leg of the system is affected. 
Measuring the variation in vacuum along the length of the vacuum mains 
would allow the leak to be located. 

4.3 Vacuum Valves 

4.3.1 Failure to Open 

Symptom 

This is normally detected in a similar manner to a blocked sewer main, that 
is, a householder will complain of problems with toilet flushing or backup 
of wastewater on the property. 

Cause and Rectification 

Possible causes and rectification measures are listed in the table below. 
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FAILURE OF A VALVE TO OPEN 

Cause Action 

Failed controller Replace and overhaul the 
failed controller or the entire 
valve 

Blocked sensor pipe Undo the sensor pipe and clear 
the blockage 

Blocked breather pipe Uncouple and blow clear the 
breather pipe 

Perforated rolling seal Replace and overhaul the valve 

4.3.2 Failure to Close 

Symptom 

The failure of a valve to close properly will result in loss of vacuum at the 
collection station and/or close down of the system. 

The location of the failed valve can be determined by referring to the valve 
monitoring mimic panel. 

Cause and Rectification 

The range of causes and rectification measures for an open valve are listed 
in the following table. 

CAUSES AND RECTIFICATION MEASURES FOR AN OPEN 
VALVE 

Cause Rectification Measure 

Faulty controller Replace and overhaul the 
problem controller 

Extraneous material 
jamming the seat of the 
valve 

. 

Close the isolating valve 
Remove the interface valve and clear 
the obstruction. Check for any 
damage to the ring of the conical 
plunger. Reinstall the valve, open the 
isolating valve and test the operation 
of the interface valve 

4.4 Collection Station 

57895141 
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The failure of the collection station can result from either a low vacuum or 
a high water level. 

4.4.1 Low Vacuum 

The collection station is automatically shut down if the vacuum pumps 
cannot maintain the vacuum in the vessel above the minimum target level 
or if the water level in the vessel rises to the alarm level. The vacuum 
pumps SHOULD NOT BE OPERATED MANUALLY if the water level in 
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the vacuum vessel (as indicated by the sight glass at the end of the tank) is 
higher than 1300 mm above the bottom of the tank. 

Manual operation of the vacuum pumps whilst monitoring the vacuum 
gauge, with the 150 diameter isolation valves closed, provides a quick 
means of confirming whether there is a problem with the vacuum pumps. 
Where the vacuum pumps operate satisfactorily in the manual mode the 
vacuum switches or the electrical control system may be faulty. 

The vacuum pumps rarely fail to operate, however the most likely cause is 
failure or overheating of the sealant recycling system. The recycling 
system should be checked to ensure that the header tank is full and that the 
water temperature is not higher than 32° C. 

4.4.2 High Water Level 

The collection station is automatically shut down if the water level reaches 
the top alarm level and this is necessary to ensure that the vacuum main 
inlet is not drowned and that a reasonable reservoir of vacuum is 
maintained. A high water level would result from failure of the discharge 
pumps to operate and this may be attributed to pump breakdown, power 
failure, level probe malfunction or switchboard fault. 

The suggested procedure for isolating the fault is: 

1. Test the performance of each pump by activating the manual "on" 
switch. 

2. If both pumps operate, switch the system to automatic operation. 

3. If the tank fills to top water level and the pumps do not start 
automatically, remove the "Multitrode" and clean the probe. 
Recheck the automatic operation of the system and if it again fails to 
operate, call in an electrician to check the switchgear and 
controlgear. 

4.4.3 Electrical Controls 

The following procedures should be used as a general guide for tracing a 

fault to component level. It is not meant to be an exclusive guide but 
should give an indication of the location of the fault. 

Nothing works: 
check electrical supply. 
are circuit breakers on? 
three phases present? 

This can be checked at the Energex power meter. There 
should be three little symbols present in the top right corner of 
the display representing the three phases A, B, and C. 

Sewerage pumps run on manual but not on auto: 
check for indicators on LC1, LC2 and LC3. 

Power LEDs should be on all three controllers. If they are 
not, check for tripped circuit breaker CB2 or loose wiring at 
wire No. 1 and neutral. 

Check the liquid level in the vacuum tank. 
If it is over the vacuum stop level, the indicator on LC1 will 
be illuminated and the level must be lowered by running the 
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pump manually. If LC1 is on but the sight glass on the tank 
indicates a lower liquid level, the MultiTrode probe may need 
cleaning. 

Check the operation of LC2 and LC3. 
If the relay activated LED on LC2 is not on, check the liquid 
level in the sight glass. If it should be on, short circuit 
between terminals C and HI on the controller. If it becomes 
activated, check for loose connections in the probe wiring. If 
it doesn't work after short circuiting between terminals C and 
HI, the controller is faulty and must be replaced. 

Check the operation of PDR1 and PDR2. 
If LC2 is on and the Sewerage Pump Duty Select Switch 
(SPDSS) is in the 1/2 position, check that PDR1 is on. If it is 
not, check for loose wire Nos. 6 or 7 and neutral or check for 
a faulty relay. 
Likewise if LC3 is on with the SPDSS in 1/2, check for 
operation of PDR2. 
In the same way with the SPDSS in 2/1 and LC2 on, check for 
operation of PDR2. LC3 should operate PDR1 when the 
SPDSS in 2/1. 
IF PDR1 AND PDR2 ARE OPERATING, Check for wiring 
faults to the Sewerage Pump starters (wire Nos. 74, 75 and 
114, 115) 

Neither vacuum pumps will operate on auto or manual: 
Check for liquid level over vacuum stop level. 

If the activated LED on LC1 is on, the vacuum pumps will not 
work. Check the liquid level in the sight glass. If it is high, 
run the sewerage pumps manually to lower the level below the 
vacuum stop level. If the level is not high, check for 
contamination on the MultiTrode probe or a short circuit in 
the probe wiring. Disconnect wire No. 15 from LC1 HI 
terminal. The activated LED should be off. If not, replace 
LC1. 

Vacuum pumps run on manual but not on auto: 
check vacuum gauge on tank. 

If the vacuum is low and a vacuum pump doesn't start: 
Is a vacuum demand relay (VDR1, VDR2) activated? 
If one is activated, check wiring to vacuum pump starter. 
If neither is activated, check the status of V2TD. 
If it is on, check wiring to the vacuum duty select relay 
(VDSR). 
If it is off, check the SFT. 
If it is on, the seal flow switch is not closed. Check for lack 
of water through the pumps, stuck flow switch etc. 
Is the Vacuum Call Relay (VCR) activated? If it is, check 
VPTD timer. If the timer is on suspect a faulty timer or loose 
wires around the VPTD. 

If the Vacuum Call Relay (VCR) is not on, check for loose 
wiring around the level controller LC1 and terminals 9 & 10. 

Check the power to LC1. If there is no power, check CB2 
and look for loose wires around LC1. 
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Sewerage pump doesn't shut off after emptying the vacuum tank. 
Check Level Controllers (LC2 & LC3). 

If they are on, clean the MultiTrode probe and look for short 
circuits on the probe inputs. If they are off, suspect faulty 
controllers. 

Vacuum pump doesn't shut off even though there is too much vacuum 
(vacuum > 75 kpa). 

Check the Vacuum Call Relay (VCR) in the common control 
section. 

If it is on, suspect a faulty vacuum switch. 
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Section 

Regular Maintenance 

5.1 General 

The following programme of regular maintenance is recommended for the 
vacuum system. 

Activity Frequency 

Check the Vacuum Chart Recorder and record the 
hours run for the vacuum pumps and discharge 
pumps 

One week 

Replace the Vacuum Chart One month 
Record the cycle count for each vacuum interface 
valve 

One month 

Check the seal liquid line strainer to the vacuum 
pumps. 

One month 

Check and lubricate the motor bearings and the seal 
liquid solenoid valve to the vacuum pumps. 

Six months 

Check the inlet check valve and the vacuum relief 
valves to the vacuum pumps. 

12 months 

Replace the shaft bearing shaft seal, umbrella check 
valves and controller face seals in each vacuum 
interface valve. Check and if necessary replace the 
rolling diaphragm and the valve seat in each vacuum 
interface valve. 

5 years 

Replace the bearings and seals in the discharge and 
vacuum pumps 

5 years 

Inspect the interior of the vacuum vessel 10 years 
Replace the discharge Pump Impeller. 10 years 

5.2 Switchboard Maintenance Procedures 

57895141 
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The following points should be checked upon the installation of a 
switchboard and at least once a year thereafter. 

1. Visual inspection. 

2. Cleaning. Isolation parts and ventilation gaps should be free of dust 
and moisture. 

18 
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3. All screwed connections, electrical as well as mechanical should be 
checked for tightness. 

4. All switches and circuit breakers should be operated frequently. 

5. Voltage drop measurements to be taken on essential apparatus where 
visual inspection is impossible. 

6. Worn parts to be replaced, e.g. based on service period or number of 
operations. 

7. Check thermal overload ratings and settings. 

8. Check condition of any surge diverters and filters using inbuilt 
indicators. 

9. High voltage insulation (megger) test. (Remember to isolate 
electronic devices and surge diverters.) 

10. Check resistance of earth continuity circuits to all field devices. 

After heavy short circuits, all the above mentioned points should be 
checked and damaged parts replaced. 

5.3 Valve Monitoring System Maintenance Procedure 

The following points should be checked upon the installation of the valve 
monitoring system and at least once a year thereafter. 

1. Visually inspect the valve monitoring system, especially the field 
devices for any sign of damage or deterioration. Replace or repair 
any faulty items. Especially note the switch mounting and cable 
junction boxes. 

2. Manually operate each valve and observe the indication on the 
indicator panel. Repair or replace any faulty devices. 

5.4 Telemetry Maintenance Procedure: 

The following points should be checked upon installation of a telemetry 
system and at least once a year thereafter. 

1 Visually inspect antenna mounting for integrity. Repair or replace 
broken or deteriorated components. 

2 Visually inspect telemetry cubicle for loose connections, mechanical 
and electrical. 

3 Check condition of any surge diverters and filters using inbuilt 
indicators. 

4 Check condition of the battery. Replace battery if there is any sign of 
corrosion or failure. 

5 Toggle all inputs and observe the indicators on the PLC to ensure 
correct action. 

57895141 
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5.5 Seal Recirculation System Maintenance Procedure: 

The following points should be checked upon the installation of the seal 
recirculation system and at least once a year thereafter. 

1 Visually inspect the seal recirculation system, especially the field 
devices for any sign of damage or deterioration. Replace or repair 
any faulty items. 

2 Manually operate the solenoid valves. Check for water flow through 
each vacuum pump. 

5.6 Deodorization Bed Maintenance Procedures: 

1 Visually inspect the tensiometer probe for any apparent damage or 
fault. 

2 If air is apparent in the probe: 

Ensure there is water in the reservoir. 
Press the button in the center of the reservoir cap to fill the probe 
with water and expel accumulated air. 
Refill the reservoir if necessary. 

57895141 
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Appendix 

A 
Instructions for the Assembly of the 90mm 

Iseki Vacuum Interface Valve 
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!SEM UTILITY SERVICES LIMITED 
INSTRUCTIONS FO - THE ASSEMBLY OF THE 

90mm ISEKI VACUUM INTERFACE VALVE 

The Iseki Utility Services Vacuum Sewerage System uses 
equipment designed.. and manufactured in the European 
Community. 

At Iseki Utility Services we have a continuous programme of 
Research and Development and reserve the right to change 
system equipment and design parameters without notice. 

ISEKI UTILITY SERVICES LIMITED 
AVONBROOK HOUSE 
MASONS ROAD 
STRATFORD-UPON-AVON 
WARWICKSHIRE 
CV37 9LQ 
UNITED KINGDOM 

TELEPHONE: +44 (0) 1789 292436 
FAX: +44 (0) 1789 262518 
(C) ISEKI UTILITY SERVICES LIMITED 1995 

THESE INSTRUCTIONS CONTAIN CONFIDENTIAL 
INFORMATION WHICH IS THE PROPERTY OF ISEKI 
UTILITY SERVICES LIMITED. IT SHALL NOT BE 
COPIED, STORED ELECTRONICALLY OR BE PASSED 
TO THIRD PARTIES WITHOUT THE WRITTEN 
PERMISSION OF ISEKI UTILITY SERVICES LIMITED. 

USE OF THE INFORMATION IN THESE INSTRUCTIONS 
IS RESTRICTED TO THE STAFF OF ISEKI UTILITY 
SERVICES AND ITS LICENSED AUTHORISED 
DISTRIBUTORS. .k. 
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j 
a 

introduction 

The ISEKI VACUUM INTERFACE VALVE essentially consists of two 
main components :- 

1) The controller unit. 

2) The main body. 

The following manual describes the construction of these two 
components and then details how they are assembled to make a 
completed interface valve. 

1 
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F 

Construction of the Controller Unit 

The controller unit comprises five main components listed below 

1) The Controller Top. (No.55) 

2) The Upper Body. (No.46) 

3) The Body. (No.65) 

4) The Seal Support. (No.71) 

5) The Controller Base and plugs. (No.76) 

Each of these are assembled from other components before being 
bolted together to produce the completed controller unit. The 
construction process for the various components is described in 
the following pages. 

NOTE 

a) The numbers in brackets refer to the parts as detailed on 
the valve assembly drawing No. V1 

(see appendix A). 

b) Any parts refering to drawing No. V1 will appear in italics 
in the following text. 

2 
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1 

The Controller Top (No.55) 

1) Make a small hole in centre of the suppressor diaphragm 
(No.48) with a pin. Insert the suppressor diaphragm into the 
recess in the controller top and secure the sensor connection 
(No.49) in place with 6No. M3x8 screws (No.61) and M3 
spring washers. (No.17). 

(Photo No.s 9 to 4) 

2) Insert the push button cover (No.52) through the centre hole 
in the controller top followed by the push button (No.51) and 
the push button spring (No.50). Secure these in place using 
the push button plate (No.60) and.4No.M3x8 screws (No.61) 
with M3 spring washers (No.17). 

3 

(Photo No.s 5 to 9) 
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The Upper Body (No.46) 

1) Insert the push button cover (No.52) through the centre hole 
in the upper body followed by the sensor plunger (No.47), the 
pushbutton spring (No.59) and the push button plate 
(No.60). Secure with 4No. M3x8 screws (No.61) and M3 

spring washers (No.17). 

(Photo No.s 10 to 12) 

The Body (No.65) 

1) Drill 2No. 1.5mm Diameter holes in the body so that they connect 
with the needle valve entering on the side of the body (A pencil in 
Photo No.s 13 and 14 indicates the location of these holes). 

2) Drill a 1.3mm Diameter hole through the sensor seat insert 
(No.43) so that it connects with the side entry tubing nozzle as 
indicated by the drill bit in Photo No.15. 

Note: The sensor seat insert is pre set into the body. 

3) The flip-flop switch is composed of three separate components, 
the convolute spring, switch blade and flip flop seat, each 
referred to on drawing V1 as (No.63). Construct it by assembling 
these components as follows :- 

- Glue the flip flop seat p the switch blade and fit the 
convolute spring int,Riace. 

(Photo No.s 16 and 17) 

4 

cont... 

=OE NO.1. FEBRUARY 1995. 0 1.1.1.9 95 

SP276 Raubers Road Nudgee SPS Inghams Industrial Estate Hemmant Vacuum Sewer System OM Manual

Q-Pulse Id TMS946 Active 10/12/2014 Page 410 of 512



 

9 

4) Secure the flip flop switch in place using 1No. M2.5x4 screw 
(No.64) and 1No. M2.5 spring washer (No.82). 

(Photo No.18) 

5) Position the top stop (No.44) over the convolute spring end of 
the flip flop switch and secure in place using 2No. M2.5x12 
screws (N0.34) with M2.5 spring washers (No.82). 

(Photo No.19) 

6) Fit the needle valve '0` ring (No.77) on the needle valve pin 
(No.86) and screw it into the needle valve body (N0.85) 

(Photo No.s 20 and 21) 

Note: The needle valve body is pre set into the body. 

5 
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The Seal Support (No.71) 

1) Drill a 6mm. Diameter hole in the Seal Support at the position 
indicated by the pencil in Photo No.23 so that it connects with 
the existing hole as shown. 

2) Turn the Base upside down, grease and push the Controller 
face /wiper seal (No.75) into the centre hole then grease and 
pass the controller shaft (No.73) through it. 

(Photo No.s 24 and 25) 

3) Assemble the valve diaphragm (No.41), the 2No. diaphragm 
cups (No.40) and the shaft end seal (No.42) as shown in 
Photo No.26, and secure .this Imposition on :the "controller 
shaft using a M3 x 8 screw and M3 spring washer (No.s 61 and 
17). 

6 

(Photo No.27) 
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The Controller Base and plugs (No.76) 

1) Cement the 2No. plugs in place in the controller base and push 
the controller face seal/wiper (No.75) into the centre hole. 

(Photo No.s 28 and 29) 

2) Drill 1No. 6mm Diameter hole opposite the side entry plug as 
indicated by the pencil in Photo No.30. 

3) Insert 1No. controler face/wiper seal (No.75) into the controller 
base as in Photo No.24. 

Now that the various components have been constructed, they 
simply require assembling to,produce-the-completed -controller 
unit ; This process is described in the following pages. 

7 
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Assembly of the Controller Unit 

1) Thread 6No.M5x95mm bolts (No.62) with M5 flat washers 
(No.57) through each of the holes in the upper body (No.46). 

(Photo No.31) 

2) Place the upper body gasket (No.45) over the M5x95 bolts 
(No.62) followed by the body (No.65) which is orientated using 
the locating pin shown on Photo No.32. 

(Photo No.33) 

3) Position the controller valve spring (No.66) in the centre of the 
body and place the body seal support gasket (No.69) over the 
M5x95 bolts.. 

(Photo No.33) 

4) Lower the seal support (No.71) over the M5x95 bolts so that the 
valve diaphragm (No.41) faces the body seal support gasket. 

(Photo No.34) 

Note: The spare 2No. holes in the seal support should fall opposite 
the un-used holes in the body seal support gasket. 

8 

cont... 
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5) Place the base seal support gasket (No.72) over the M5x95 bolts 
so that the spare hole in the gasket is opposite the un-used hole 
in the seal support (No.71). 

(Photo No.35) 

6) Lower the controller base (No.76) onto the base seal support 
gasket so that the 6mm Diam. drilled hole is opposite the 
remaining hole in the gasket. Bolt the upper body/body/seal 
support/controller base components together with 6No. M5 
locknuts (No.74) and M5 flat washers (No.57). 

(Photo No.36) 

7) Turn the whole assembly upside down and place the pressure 
plate (No.80) onto the push button cover of the upper body. 

(Photo No.37) 

8) Assemble the sensor diaphragm cup (No.54) and the sensor 
diaphragm (No.53) as shown in Photo No.38 and place this 
onto the pressure plate . 

(Photo No.39) 

9) Line up the marks on the edge of the controller top and the 
upper body as shown in Photo No.40 and secure them 
together using 9No. "M5x35 bolts (No.56) with M5 nyloc nuts 
(No.74) and 2No. M5 flit washers (No.57) per bolt. 

9 

(Photo No.41) 
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10) Fit the 'o'-ring (No.39) in place over the base of the assembled 
unit. 

(Photo No.42) 

The controller unit is now complete and ready for vacuum 
testing, the arrangement for which is shown on Photo No.43. 

10 
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Construction of the Main Body. 

The main body comprises the lower housing, the plunger 
assembly, the bonnet assembly, and the wye body (No. 1). The 
construction of each of these is described below :- 

Construction of the Lower Housing assembly, 

1) Insert the shaft seal (No.11) into the centre hole of the Lower 
housing followed by the bearing (No.14), and secure in place 
using 3No. M4x16 screws (No.58) with M4 spring washers 
(No.13). 

(Photo No.s 44 to 46) 

2) Turn the Lower Housing upside down and push the umbrella 
(No.10) into the pilot hole as shown in Photo No.47. 

3) Fit the check valve cover (No.9) in place over the umbrella, and 
secure it with 3No. M4x7 screws and M4 spring washers (No.'s 
12 and 13 respectively). 

11 

(Photo No. s 48 and 49) 
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Construction of the Plunger Assembly. 

1) Clamp the shaft (No.7) vertically as shown in Photo No.50 and 
lower into position the following components in the order given 
below :- 

- The M12 flat washer (No.8) 
- The plunger (No.6) 
- The seat (No.5) 
- The seat pressure plate (No.4) 

Secure the above with 1No. M8x25 bolt (No.2) with an M8 spring 
washer (No.3) and an M8 flat washer (No.78). 

(Photo No.s 50 to 52) 

Turn the shaft upside down and continue. as follows :- 

2) Grease the shaft and slide the lower housing in position 
followed by the piston plate (No.20). 

(Photo No.s 54 and 55) 

3) Drill the diaphragm cup (No.21) with holes as shown in Photo 
No,57. Fit the magnet and magnet box (No.s 31 & 27) inside 
the diaphragm cup using 2No. M3x10 countersunk screws 
(No.28), 2No. M3 Nyloc nuts (No.29) and 2No. M3 flat washers 
(No.30). Then place the cup inside the rolling diaphragm 
(No.22) 

(Photo No.s 56 to 59) 

Note: The rolling diaphragm be lubricated with a spray-on 
lubricant before being turned inside out ready to receive the 

diaphragm cup. 

12 

cont... 
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4) Lower the diaphragm cup assembly onto the shaft and secure 
with 1No. M8x16 bolt (No.67), 1No. M8 spring washer (No.3) and 
an M8 flat washer (No.78). 

(Photo No.60) 

5) With the rolling diaphragm fully rolled down over the diaphragm 
cup, turn the whole assembly upside down and fit the `o' ring 
(No.24) in place as shown in Photo No.61. 

13 
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Construction of the Bonnet Assembly. 

1) Place the counter (No.37) in the socket on the side of the bonnet 
(No.26), followed by the counter gasket (No.36) and the counter 
cover.(No.32). 

2) Secure the above in place using 6No.M3. locknuts 
(No.29), M3x12 screws (No.33) and 12No.M3 flat washers 
(No.30). 

(Photo No.s 62 to 65) 

The wye body itself requires no actual assembly, and so can be 
simply connected to the above components to produce the main 
body as follows :- 

1) With the wye body (No.1) secured in a rig, lower the plunger 
assembly onto it using the locating pin provided (this ensures 
that the magnet is in the correct position) and fit the main spring 
(No.23). 

(Photo No.s 66 to 69) 

2) Secure the bonnet assembly to the wye body using the valve 
vee clamp (No.25) and 1No.M6x100mm bolt (No.68) and 1No. 
M6 nyloc nut (No.79), (ensuring that the proximity switch 
support plate is opposite the magnet in the diaphragm cup ). 
Then test that the counter works. 

14 

(Photo No.s 70 and 71) 

cont... 
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1 

3) For the lower tubing nozzle, fit the `o'-ring (No.18) in place 
followed by the sealing plate (No.15) and secure using 3No. 
M3x10 screws (No.16) and M3.spring washers (No.17). 

(Photo No.s 72 to 74) 

4) Position the completed controller unit onto the bonnet 
assembly and secure with the controller vee clamp (No.70), 
1No. M6x100mm bolt (No.68) and M6 nyloc nut (No,79) 

15 

(Photo No.75) 
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Construction of the Check Valve 

1) Fit 1 No. check valve housing gasket (No.87) into each of 2No. 
check valve housings (No.83). Fit the umbrella (No.10) into the 
umbrella plate (No.59)and place betwwen the check valve 
housings. 

(Photo No.s 76 to 79) 

2) Secure the two housings together using 4No. M3x16 bolts 
(No.35), 4No. M3 nyloc nuts (No.29)nuts with 8No. M3 flat 
washers (No.30). 

(Photo No.80) 

3) Fit the tube to both nozzles on the check valve, and then secure 
the other ends of the tubes to the nozzles on the controller 
unit and the wye body using 4No. hose clips (No.89). 

(Photo No.81) 

The completed ISEKI INTERFACE VALVE is now complete and 
ready for testing. 

16 

(Photo No.82) 
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Items supplied with valve 

Other items essential to the operation of the lseki valve but which 
are not actually part of the valve itself are:- 

1No. Breather tee (No.38) 
1No. Sensor Cap (No.88) 
1No. Breather. Assembled from breather parts (No.84) and 

breather screen (No.90). 
6No. Hose clips (No.89) 
3.5m Tube (No.81) 
2No. No-hub couplings (Not shown on drawing V1). 

17 
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SCALE 1:1 j iTILE 

laiseki Utility Services Ltd_1.! 
90mm ISEKI VAct jum INTE.RFACE VALVE 

uwt: 
np. 

- DESCRIPTION UN- - - ----- 

WYE DODY 
2 

3 

Im8 x 25 SS HEX HEAD BOLT 
WAS- EF 4 

SHAFT 

109 
8 M12 ST/ST FLAT WASHER 

9 CHECK VALVE COVER 

115 
FIO 

II 
131 

SHAFT S 15 X 26 X 78 SE ) 11 7SSSPRIPNHGHCIWASsCREERWS k4M44 ssX 

14 BEARING 
IS SEALING PLATE A 
16 M3 x10 ST/ST PAN HD SCREWS A 
17 M3 ST/ST SPRING WASHERS / 
18 0 RING FOR LOWER HOUSING IN A 
19 LOWER HOUSING 

) 20 PISTON PLATE A 
21 DIAPHRAGM CUP A 
22 ROLLING DIAPHRAGM A: 

. 
23 MAIN VALVE SPRING AM 
24 0 RING VALVE BODY 155 A. ) 25 VALVE VEE CLAMP 

A 26 BONNET A: 27 MAGNET BOX A- 
28 M3 X 10 ST/ST CSK HO SCREWS Ah 
29 M3 NYLOC ST/ST NUTS A 
30 tvI3 ST/ST FLAT WASHERS Art 
31 MAGNET A4 
32 COUNTER COVER Aa 

1 33 M3 X 12 ST/ST PAN HO SCREWS AN 
34 M2.5 X 12 ST/ST PAN HD SCREW Ng 
35 M3 X15 ST/ST PAN HD SCREWS AN 
36 COUNTER GASKET A3 
37 COUNTER A4 
38 BREATHER TEE AS 
39 0 RING FOR CONTROLLER Mt 

FOR VALVE DIAPHRAGM A4 A 
41 VALVE DIAPHRAGM A3.1 

42 SHAFT ENO SEAL A41 

43 SENSOR SEAT INSERT A31 

A3t 
45 UPPER BODY/BODY GASKET AN 

UPPER A2( 
47 SENSOROBOPPLDUYNGER A3( 
48 SUPPRESSOR DIAPHRAGM 1 A3( 
49 SENSOR CONNECTION 1 A3C 
50 PUSHBUTTON SPRING 2 MC 
51 PUSH BUTTON 1 mc 
52 PUSH BUTTON COVER 2 A3C 

53 SENSOR 01APHaAGM 1 A30 
54 CUP FOR SENSOR DIAPHRAGM 1 A4C 

55 CONTROLLOR TOP 1 A2C 

56 MS X 35 15MM T1-10 SS BOLT 9 AM 
57 MS FLAT SS WASHER 30 AM 
58 M4 X I 6SS PH SCREW 3 AN 
59 UMBRELLA PLATE 1 A40 
80 PUSHBUTTON PLATE 2 A30 
61 M3 X 8 ST/ST PAN HD SCREWS 15 AM: 
62 MS X 95 15MM THO HEX SS BOLT 6 AM' 
63 FLIP FLOP SEAT 1 A40 
63 CONVOLUTE SPRING FLIP FLOP 1 P50 
63 SWITCH BLADE FUP FLOP 1 0.50 
64 M2.5 x 4 ST/ST PAN HO SCREW EN AM' 

11 A201 

1 Met 
65 BOGY 88 CONTROLLER VALVE SPRING 
67 Ma X 16 SS HEX BOLT I Awe 
68 M6 X 100MM 11-ED BOLT 2 At 
69 BODY/SEAL SUP GASKET 1 A30( 

A3CIT 

A40( 

A30( 

A"' 

70 CONTROLLER VEE CLAMP 
71 SEAL SUPPORT 
72 SEAL SUPPORT BASE GASKET 
73 CONTROLLER SHAFT As,At 11 74 MS NYLOC SS NUT 
75 CONTROLLER FACE SEALANIPER 2 A30( 
76 CONTROLLER BASE AND PLUGS I A3C 

1 A40C 

® AM8 

77 NEEDLENALvE o RiNc31.42 
76 M8 S5 FLAT WASHER 
79 M6 NYLOC NUT 80 PRESSURE PLATE 1 MOO 
81 TUBE 
62 m2.5 ST/ST SPRING WASHERS 

AWE 

3 AM2. 
2 A3OD 83 CHECK VALVE HOUSING 

1 BREATHER PARTS I A300 
A300 85 NEEDLE VALVE BODY 
A3001 
A400 

Q A CM in MCP 

88 NEEDLE VALVE PIN 
87 CHECK VALVE HOUSING GASKET 
88 SENSOR CAP 
89 1-40sE CLIPS 
90 BREATHER SCREEN 1 A°00 

AVOW:11100K HOUSE MASONS ROAD 

STRATFORD-UNDO-AVON 
.WARWICK SHIRE CV37 9L0 

AND ASSOCIATEp 
EGUIPIvIENT 

TEL 44 101769 292436 
Ca x. tall7P0 ,4/SIR I 

SCALA 

A59 
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Vacuum Sewer Services (Aust) Pty Ltd Vacuum Sewerage System Manual 

57895141 

Appendix 

B 
Nash Vacuum Pumps Operation and Maintenance 
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BULLETIN No. 747-F 

C)PIN'/"[I(G11 

AND 

OlgTalakig 

NASH VACUUM PUMP/COMPRESSOR 
SIZES SC-2, SC-3, SC-4, SC-5 

44.-6 

TP- 

4 IgZie 

- 

A Division of 
THE NASH ENGINERING COMPANY 

BE BO TRUMBULL, CT 06611-1330 

The Performance Meets The Promise® 
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WARNING 

Do not operate until pump is initially primed and connected to constant supply of clean compressant liquid. IF RUN DRY, 

PUMP WILL BE DAMAGED.. Always use strainer to prevent sand and scale from entering the pump with liquid. 

Certain operating conditions in combination with water hardness may result in excessive lime deposits within the pump, 
causing it to bird. Should this condition be evident, flush pump with a solvent at regular intervals. 

This pump has been drained and flushed with a water-soluble preservative oil prior to shipment. After pump has been 
in service, do not store without draining as specified within this Bulletin. Pump can be damaged by freezing. 

USE CAUTION when removing inlet screens. Any foreign material on screen may fall into pump and cause extensive 
damage at start-up. 

Base must be mounted to a leveled foundation and final coupling alignment done during installation. (Refer to Bulletin 
No. 642, Installation Instructions, Nash Vacuum Pumps and Compressors.) 

NOTICE 

SEFIVICE AND PARTS 

SERVICE AND PARTS FOR NASH PUMPS ARE ASSURED THROUGH A WORLDWIDE NETWORK OF SALES AND 
SERVICE OFFICES LISTED ON THE BACK COVER OF THIS BULLETIN. ANY REQUEST FOR INFORMATION, 
SERVICE AND PARTS SHOULD BE DIRECTED TO THE NEAREST NASH FIELD OFFICE. 

WHEN ORDERING REPLACEMENT AND SPARE PARTS, TEST NUMBERS AND PUMP SIZES MUST BE PROVIDED. 
Test number and pump size are located on nameplate fastened to body of pump. If nameplate has been destroyed, test 
number will be found stamped on the body. Parts must be identified by index number and name. Refer to pump 
exploded view and legend, found within this Bulletin. 

If the location of the nearest office is unknown, information may be secured directly from Nash U.S., Trumbull, Connecticut 
06611-1330, U.S.A. Telephone number is 203-459-3900, Fax No. 203-459-3988. 

WARRANTY 

Nash warrants that (i) the goods will be of the kind described on its acceptance of Buyer's order as modified by any 
subsequent mutual agreement of the parties, (ii) it will convey to Buyer good title to such goods, (iii) such goods will be 
delivered free of any lawful security interest or lien or encumbrances unknown to Buyer, and (iv) such goods will be of 
merchantable quality and free from defects in material or workmanship under normal use and prescribed maintenance 
for a period of two (2) years from the date of shipment. The warranties specified shall also extend to goods manufactured 
by others and supplied by Nash, unless such goods haverbeen separately stated and quoted by Nash, in which case only 
the warranties in clauses (I), (ii), and (iii) shall apply. NASH MAKES NO WARRANTY, EXPRESS OR IMPLIED, AS TO 
THE MERCHANTABILITY OF GOODS MANUFACTURED BY ITS SUPPLIERS AND SEPARATELY STATED AND 
QUOTED HEREIN. Nash's warranty in clause (iv) above shall not apply to goods of standard construction when handling 
corrosive gases or using corrosive liquid compressants nor will clause (iv) apply to goods which have been damaged, 
altered or negligently maintained after delivery. Buyer's exclusive remedy for Nash's breach of the warranties sat forth 
in clauses (i), (ii) and (iii) above shall be the replacement by Nash of non-conforming goods with conforming goods, 
without extra costs to Buyer, F.O.B. point of manufacture, with transportation prepaid to U.S. destination or domestic port, 
and Buyer's exclusive remedy for Nash's breach of the warranty contained in clause (iv) above shall be the repair by Nash 
without charge, or the furnishing by Nash, F.O.B. point of manufacture, with transportation prepaid to U.S. destination or 
domestic port of a part or item of equipment to replace any part or item of equipment which is proved to have been 
defective; provided that (i) Buyer shall have notified Nash of any such breach not later than 10 days after the expiration 
of two (2) years from the date of shipment of the goods, and that (ii) Nash shall have the option of requiring the return 
of any defective material transportation prepaid to establish a claim. Nash shall in no event be liable for Buyer's 
manufacturing costs, lost profits, goodwill, expenses, or any other consequential or incidental damages resulting from a 
breach by Nash of any warranty. THERE ARE NO OTHER WARRANTIES, EXPRESS OR IMPLIED, WHICH EXTEND 
BEYOND THE WARRANTIES SET FORTH HEREIN. 

()Nash Engineering 1986 
AU rights reserved 

L_ 
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Section 1 
DESCRIPTION 

1-1 About This Bulletin 

This bulletin contains information for owners and 
operators of Nash Vacuum Pumps and Compressors, sizes 
SC-2, SC-3, SC-4, and SC-5. This information includes a 
description of bow to operate and maintain these units. 

Note 

For installation information, refer to Bulletin No. 
642, Installation Instructions, Nash Vacuum Pumps 
and Compressors. 

The term "pump" in this Bulletin applies to both 
vacuum pumps and compressors unless otherwise 
noted. - - 

1-2 How The Unit Works 

The main functional assemblies of the Nash SC pump are 
shown in Figure 1-1. A rotor and shaft assembly in the 

INLET 

pump is turned by an external motor. The rotor lies within 
a chamber that is formed by the casing of a body. 

Liquid compressant (usually water), referred to as 
seal liquid, is applied to the chamber in the body from an 
inlet through the head and cone. The mixture of liquid 
compressant and compressed gas is discharged through the 
pump discharge. Figure 1-2 shows the sequence of actions 
through the pump. The actions illustrated are made possible 
by the fact that the axis of the body casing is offset from 
the axis of the rotor. 

The motion of the liquid being rotated in the pump 
operates as a compressant for the gas in the pump. In 
addition, the liquid compressant acts as a seal, preventing 
gas leakage to the atmosphere. 

ROTOR 
CONE 

BEARING 
BRACKET 

SEAL LIQUID 
INLET 

FLOATING BEARING 
END 

DRIVE SHAFT 

BEARING 
BRACKET 

BODY 

Figure 1-1. Functional Elements of Pump. 

1 

FIXED BEARING 
END 

GAS & SEAL LIQUID 
DISCHARGE 

14903 
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INLET PORT 
DRIVE SHAFT 

DIRECTION 
OF 

ROTOR 
ROTATION 

BODY 

CENTRIFUGAL FORCE EMPTIES 
ROTOR CHAMBER FORCING 

LIQUID COMPRESSANT TOWARDS 
BODY CASING 

LIQUID COMPRESSANT 
FILLS ROTOR 

CHAMBER 

A. 

DRIVE SHAFT 

BODY 

ROTOR 

DISCHARGE 
PORT 

DRIVE SHAFT 

BODY 

ROTOR 

LOW PRESSURE CAUSED BY 
RECEDING OF LIQUID COMPRESSANT 

FROM ROTOR CHAMBER DRAWS AIR 
THROUGH INLET PORT 

B 

AIR IS COMPRESSED 
BY CONVERGING 

LIQUID COMPRESSANT 

CONE 

C 

BODY CASING FORCES 
LIQUID COMPRESSANT 
BACK TOWARD CENTER 
OF ROTOR CHAMBER 

DRIVE SHAFT BODY 

Figure 1-2. Liquid Compressant and Air Flow. 

Section 2 
OPERATION 

LIQUID COMPRESSANT 
AND COMPRESSED AIR 

ARE DISCHARGED 
THROUGH DISCHARGE 

PORT 

N890 

2-1 Preparation For Initial Start-Up 2-2 Liquid Compressant (Seal Water) 

Note Piping connections must be made to all liquid 
compressant supply (See Figures 2-1, and 2-2). The usual 

Contact your Nash Representative for start-up liquid compressant is fresh water at 60°F (15°C). The flow 
assistance. rate to the pump shall be as specified below. Variations in 

the flow rate of ± 20% will not damage the pump, but wide 
variations in flow may alter pump capacity. 

2 

L 
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DIMENSION/ 

SIZE 

DIMENSION IN INCHES 

SC-2 SC-3, SC-4. SC-5 

A 2 3 

B 3 x 7 1/2 4 x 9 

C 1/2 3/4 

D 2 x 6 3 x 7 1/2 

E 1/2 3/4 

DIRT POCKET 
(MANDATORY FOR 
STAINLESS STEEL 
PUMPS) 

PRESSURE GAUGE 

()PIPE 
CONNECT TO INLET CHECK 

GAS INLET VALVE 

INLET SCREEN 
(TEMPORARY) 

0 
INLET 
SEAL UQUID 

.") GAS INLET 
(CL125 ANSI 
FLAT FACE 
FLANGE) 

GAS OUTLET 

WATER TRAP 
SILENCER OR 
SEPARATOR 

VACUUM GAUGE 

SOLENOID VALVE 

CONNECT TO 
SEAL LIQUID SUPPLY -4.- 
© PIPE 

SHUTOFF VALVE 

Note 

For Iron Vacuum Pumps: 

Pump 
Size 

SC-2 
SC-3 
SC-3 
SC-3 
SC-4 
SC-5 

Pump 
Speed- 
RPM 

1450,1750 
2100 
980,1170,1450 
1600 
All 
AU 

18-IN. 

/--1 /2 IN. 
VENT 

STRAINER 

INITIAL PRIME- 
BYPASS 

ADJUSTING COCK 

Flow Rate 
0 to 25 
in. Hg Vac. 

1 1/2 
3 
4 
8 
5 
5 

Note 

ORIFICE UNION 

U.S.GPM 
25 to 28 
in. fig Vac. 

3 
3 
8 
8 

10 
10 

For Stainless Steel and Stainless Steel Fitted Vacuum 
Pumps: 

Pump Flow Rate 
Pump Speed- 0 to 25 
Size RPM in. Hg Vac. 

SC-2 
SC-3 
SC-3 
SC-4 
SC-5 

All 
980,1170,1450 
1600 
All 
All 

3 
4 
S 
5 
5 

U.S.GPM 
25 to 28 
in. Hg Vac. 

6 
8 
8 

10 
10 

For Compressors: 

Seal liquid flow rate should be approximately 1/4 GPM 
per HP. 
When using the orifice, cock and gauge configuration, set 
the seal flow by adjusting the cock until the pressure gauge 
reads lOpsig. This will establish the required flow rate. 

DISCHARGE 
(CL125 ANSI 
FLAT FACE FLANGE) 

3 

12-IN. MIN.- 

VIEW LOOKING 
AT DRIVE END 

TO DRAIN 

PIPE 

For Compressors: 

Seal liquid flow rate should be approximately 1/4 GPM 
per HP. Seal water flow rates apply for stainless steel as 
well as iron pumps. 
When using the orifice cock, and gauge configuration, set 
the seal flow by adjusting the cock until the pressure gauge 
upstream from the orifice reads 10 psig greater than the 
gauge downstream of the orifice. This will establish the 
required flow rate. 

CAUTION 

THE LIQUID COMPRESSANT FLOW MUST BE 
STARTED BEFORE STARTING THE PUMP DRIVE 
MOTOR, EVEN IF THE PUMP IS ONLY BEING 
OPERATED TO CHECK THE DIRECTION OF 
ROTATION. 

2-3 Draining and Flushing 

Before starting the pump upon completion of 
alignment (as specified in Bulletin No. 642, Installation 
Instructions, Nash Vacuum Pumps and Compressors), 
remove the seal water drain plugs (22-1, Figure 5-12) from 
the head and body of the vacuum pump. Turn on the shut- 
off valve for the seal water supply. The pump is flushed 
with water-soluble preservative oil prior to shipment which 
will be visible as a cream colored liquid. Allow the seal 
water to flow from all drains. Close the shut-off valve for 
the seal water supply. Replace the seal water drain plugs 
using a pipe thread compound. 

2-4 Preliminary Inspection 

Perform the following preliminary inspections before 
starting the pump: 
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OPTIONAL DIRT POCKET 
(MANDATORY FOR STAINLESS 
STEEL PUMPS) 

SHUTOFF 
VALVE 

()PIPE 
CONNECT TO 
GAS INLET 

SOLENOID UPSTREAM DOWNSTREAM 
VALVE PRESSURE PRESSURE 

GAUGE* GAUGE 

1/4 BLEED LINE 

INLET CHECK VALVE 

@ GAS INLET 
(CL125 ANSI 
FLAT FACE 

FLANGE) 

GAS OUTLET 

SEPARATOR 

STRAINER COCK 

CONNECT TO 
SEAL LIQUID 

SUP PLY 

()PIPE 

SEAL LIQUID 
INLET 

INITIAL ORIFICE 
PRIME UNION 

BYPASS 

DIMENSION/ 

SIZE 

DIMENSION IN INCHES 

SC-2 SC-3, SC-4, SC-5 

A 2 3 

B 3x71/2 4x9 
C 1/2 3/4 

D 2 x 6 3x71/2 
E 1/2 3/4 

VIEW LOOKING 
AT DRIVE END 

0 GAS 

DISCHARGE 
(CL125 ANSI 
FLAT FACE 

FLANGE) 

Figure 2-2. Typical Compressor Piping Connections. 

WARNING 

PERFORM ALL OF THE FOLLOWING 
STEPS IN ORDER TO ENSURE PERSONNEL 
SAFETY AND EQUIPMENT PROTECTION. 

a. Isolate all power sources to the driver unit in order to 
make certain that no accidental starting occurs. 

b. Inspect the pump to make certain that all drain plug 
have been properly installed. 

c. Manually prime the pump with liquid compressant until 
there is a flow from the overflow drain. 

d. Inspect the separator, the receiver, and the beat 
exchanger (if used) to make certain that all shipping 
plug protectors have been removed and that all open 
connections have been plugged or piped. 

e. Inspect all piping to make certain that proper 
connections have been made to the pump and its basic 
system in accordance with the Nash installation 
drawings(s) that have been supplied with the pump. 
Make certain that all piping is the correct size, securely 
connected, and properly supported. 

4 

BALL FLOAT 
DRAIN VALVE 

DRAIN 

f. Check pump and drive hold-down bolts and base or 
soleplate foundation bolts for tightness. 

g. Inspect all other major operational component 
connections, associated with the pump, to make certain 
that they are in accordance with the recommendations 
of their respective equipment manufacturers. 

b. Inspect all pump control components (control valves, 
gauges, etc.) to make certain that they have been 
positioned in accordance with the Nash installation 
drawings. Make certain that these components are 
correctly oriented in the piping scheme in order to 
achieve the proper direction of flow and functional 
operation. 

i. Inspect the pump inlet to make certain that the inlet 
screen and clean-out connections have beenproperly 
made and are free of tools, equipment and debris. 

Make certain that the liquid discharge connection is 
free of obstructions. 

I. 

k. Remove the coupling or V-belt guard and rotate the 
pump shaft by hand in the specified direction of 
rotation. The specified direction of rotation is indicated 
by an arrow cast on the pump body and is illustrated 
on the installation drawing: THE PUMP SHAFT 
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MUST ROTATE FREELY. If the pump shaft is bound 
and cannot be freed by rotating it manually, contact 
your Nash Representative for assistance. 

CAUTION 

DO NOT ATTEMPT TO FREE A PUMP SHAFT 
FROM A BINDING OR BOUND CONDITION 
BY APPLYING POWER TO THE DRIVE 
MOTOR: SEVERE DAMAGE MAY RESULT. 

1. Check coupling or V-belt alignment as specified in 
Bulletin No. 642, Installation Instructions, Nash 
Vacuum Pumps and Compressors. 

CAUTION 

NEVER OPERATE THE PUMP WITHOUT 
ADEQUATE PRIME AND LIQUID SEAL 
FLOW. HIGH LIQUID SEAL I SUPPLY 
PRESSURES DO NOT NECESSARILY 
INDICATE THAT THE FLOW IS ADEQUATE. 
CHECK FOR FLOW FROM VACUUM PUMP 
DISCHARGE (OR WATER TRAP SILENCER). 

m. With main supply valves open and the pump primed, 
as in step c, bump the drive motor for the pump in 
order to check for the proper direction of shaft rotation. 

WARNING 

MAKE CERTAIN THAT THE COUPLING 
OR V-BELT DRIVE IS ENCLOSED WITH A 
GUARD BEFORE STARTING THE DRIVE 
MOTOR. 

2-S Start-Up And Operating Checks 

When the preliminary inspection and preoperational 
check procedures have been completed, start the pump and 
check pump operation as follows: 

a. 

b. 

WARNING 

IF THE PUMP IS TO BE CHECKED. IN A 
SYSTEM, NOTIFY THE APPROPRIATE 
PLANT PERSONNEL BEFORE PLACING A 
PUMP ON LINE, PARTICULARLY WHEN 
PLACING THE PUMP ON LINE FOR THE 
FIRST TIME. STARTING UP A SYSTEM 
UNEXPECTEDLY MAY CAUSE PERSONNEL 
INJURY. 

Note 

Refer to Troubleshooting, Section 3, if any 
operating difficulties arise when performing the 
following steps. 

Check the pump and the system for adequate prime 
and then turn on all main water supply sources to the 
pump or heat exchanger. 

With the water supply sources turned on and all 
personnel and equipment clear of the pump system, 
apply power to the drive motor. 

5 

Note 
If pump operation becomes unstable, pump 
vibration levels will increase and the pumping 
volume will decrease. IF THE PUMP DOES NOT 
STABILIZE, SHUT DOWN THE SYSTEM 
IMMEDIATELY, AND DETERMINE THE 
CAUSE. 

c. While the pump is being stabilized at the required inlet 
vacuum, check the flow of liquid seal (water) to the 
pump. Make certain that the liquid seal is flowing out 
of the water trap silencer or separator drain. 

d. Maintain a constant check on the temperature of the 
pump casing during the startup procedure. If the 
temperature rises rapidly or is 40°F or more above the 
liquid supply temperature, shut down the unit 
immediately and determine the cause. 

e. After starting the pump, monitor the temperature of the 
bearing housing until the bearing housing temperature 
stabilizes or begins to drop. This may take several 
hours and should level out at about 30°F (17°C) greater 
than the casing or ambient temperature. 

CAUTION 

DURING START-UP, IF THE BEARING 
HOUSING TEMPERATURE EXCEEDS 180°F 
(82°C), OR IF ABNORMAL BEARING NOISE, 
VIBRATION, ODOR OR SMOKING OCCURS, 
SHUT DOWN THE PUMP IMMEDIATELY 
AND DETERMINE THE CAUSE. 

f. Excessive bearing temperatures may be caused by 
several factors including excessive v-belt drive pull, 
coupling misalignment, excessive piping loads or 
improper greasing of bearings. The primary cause is 
over greasing. Pull the outer bearing housing cap back 
and check the quantity of grease in the cap and 
housing. If more than 1/3 full, remove excess grease 
and reassemble cap. If there is minimal or no grease 
in cap or housing, add grease through the grease fitting 
until grease extrudes from the face of the bearing, add 
grease to the cap until 1/3 full and reassemble cap. 

Check the pump for vibration and noise. Excessive 
vibration and noise is an abnormal condition on a Nash 
pump. Shut down the pump immediately and 
determine the cause. 

g. 

h. Check the speed (RPM) of pump shaft rotation by 
prying the nameplate cap from the fixed bearing outer 
cap and inserting a tachometer with a shaft extension, 
if necessary. Compare the measured speed with the 
rated speed for the pump. The rated operating speed 
and capacity can be determined from the purchase 
specifications or by consulting with your Nash 
Representative. 

i. After the pump has been running for ten minutes, 
tighten the gland nuts evenly one-quarter turn. Repeat 
at ten minute intervals until there is a leakage of 
approximately 45 to 60 drops per minute from the 
gland with no overheating. Subsequent tightening of 
the gland nuts one-quarter turn should be done with the 
pump operating at normal working temperature and 
pressure. 

SP276 Raubers Road Nudgee SPS Inghams Industrial Estate Hemmant Vacuum Sewer System OM Manual

Q-Pulse Id TMS946 Active 10/12/2014 Page 469 of 512



SP276 Raubers Road Nudgee SPS Inghams Industrial Estate Hemmant Vacuum Sewer System OM Manual

Q-Pulse Id TMS946 Active 10/12/2014 Page 470 of 512



Section 3 
TROUBLESHOOTING 

3-1 Locating Troubles 

Nash vacuum pumps and compressors require little 
attention other than checking the ability of the unit to 
obtain full volume or maintain constant vacuum. If a V-belt 
drive is used, V-belt tension should be checked periodically 
and the V-belt should be inspected for excessive wear. V- 

belts are normally rated for service lives of 24,000 hours. 
If operating difficulties arise, make the following checks: 

a. 

b. 

c. 

Check for proper seal water flow rate as specified in 
Paragraph 2-2. 

Check for the correct direction of the pump shaft 
rotation as cast on the body of the pump. 

Check that the unit operates at the -correct rpm-not 
necessarily the test rpm stamped on the pump name 
plates. (Refer to Paragraph 2-5, step g.) 

4-1 Periodic Maintenance 

Note 

d. Check for a restriction in the gas inlet line. 

e. If the pump is shut down because of a change in 
temperature, noise and or vibration from normal 
operating conditions, check bearing lubrication, bearing 
condition, and coupling or V-helt drive alignment. 
Refer to Bulletin No. 642, Installation Instructions, 
Nash Vacuum Pumps and Compressors, for alignment 
procetires and V-belt tensioning. 

Note 

If the trouble is not located through these checks, 
call your Nash Representative before dismantling 
or dissembling the pump. He will assist in locating 
and correcting the trouble. 

Section 4 
PREVENTIVE MAINTENANCE 

The following schedules should be modified as 
necessary for your specific operating conditions. 

4.2 Six-Month Intervals 

a. If the drive coupling is lubricated, it should be filled 
with oil or grease in accordance with the coupling 
manufacturer's guide. 

b. Check the pump bearings and lubricate as specified in 
Paragraph 4-4. 

c. Re lubricate the drive motor bearings according to the 
motor manufacturer's instructions. 

4-3 Twelve-Month Intervals 

a. Inspect the pump bearings and lubricate as specified in 
Paragraph 4-4. 

b.* Replace the stuffing box packing as specified in 
Paragraph 4-5. 

4-4 Bearing Lubrication 

The pumps covered in this Bulletin have grease 
lubricated bearings installed in bearing brackets. Bearings 
are lubricated before shipment and require no.lubrication 
for approximately six months. To check condition and 
quantity of grease in the bearing bracket proceed as 
follows: 

6 

a. Pull back or remove inner and outer bearing caps. 

b. Check condition of grease in bearing cap for 
contamination or presence of water. 

c. If grease is contaminated, remove fixed or floating 
bearing bracket (109 or 108), fixed or floating bearing 
(120 or 119) and associated parts as specified in 
Paragraph 5-2, steps a thru h for fixed bearing (120), 
or Paragraph 5-3, steps a thru g for floating bearing 
(119). Discard bearing. 

d. Flush bearing bracket and bearing cap to remove all 
grease. 

e. For Sizes SC-2, SC-3 and fixed bearing only for Sizes 
SC-4, SC-5, hand pack both sides of new bearing as 
specified in Table 5-1 with grease as specified in Table 
4-1. 

f. Install bearing bracket, bearing and associated 
parts as specified in Paragraph 5-17 and as 
follows: 

1. For floating bearing (119), perform steps a, c, d and 
e, Paragraph 5-17; and steps b and c, Paragraph 5- 
19 (Sizes SC-2, SC-3) or Paragraph 5-19A (Sizes 
SC-4, SC-5). 

Note 

Lubricate the bearings every year unless the pump 
is being operated in a corrosive atmosphere or with 
a liquid compressant other than water, in which 
case, the interval should be shortened. 
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Note 

Make certain that new lip seal (5-1) is seated in 
floating bearing outer cap (115) with sealing lip away 
from bearing. 

2. Install new lip seal (5-1) and secure floating bearing 
outer cap (115) and new gasket (115-3) to floating 
bearing bracket (108) as specified in Paragraph 5- 
20, steps m thru p. 

3. Rotate shaft (111) by hand and make sure there is 
no rubbing or metal-to-metal contact. 

4. For fixed bearing (120), perform steps a, c, d and e, 
Paragraph 5-17; and steps b thru g, Paragraph 5-18. 

CAUTION 

THICKNESS OF SHIMS. (4) EQUAL TO 
THICKNESS OF SHIMS REMOVED FROM 
PUMP MUST BE REINSTALLED TO MAINTAIN 
REQUIRED END TRAVEL. 

5. Install shims (4) and fixed bearing outer cap (117) 
on fixed bearing bracket (109) as specified in 
Paragraph 5-20, steps j and k. 

6. Rotate shaft by hand and make sure there is no 
rubbing or metal-to-metal contact. 

4.5 Stuffing Box Packing 

A preventive maintenance schedule should be established 
for the tightening and replacement of the packing in the 
stuffing boxes of the pump. The packing in the stuffing 
boxes in pumps used in continuous process systems should 
be replaced at annual shutdown. More frequent replacement 
may be required on severe process applications in which 
liquid compressant in the pump is contaminated by foreign 
material. (The packing material consists of five rings with 
the dimensions listed in Table 5-1.) 

When replacing the packing in a stuffing box, remove 
the old packing as follows: 

Note 

If lantern glands (10, Figure 5-12) are used, record 
position and number of packing rings on each side 
of lantern gland. This information is used to make 
certain that lantern gland is correctly aligned. 

a. Slide slinger (3) against bearing inner cap (116 or 118). 

b. Loosen and remove gland nuts (101-1 or 102-1, Figure 
' 4-3 from studs. 

c. Slide packing gland assembly (112) as far from stuffing 
box as it will go, remove two nuts, lockwashers and 
screws holding halves of packing gland assembly 
together and remove two halves. 

7 

Table 4-1. General Grease Specifications 

GENERAL REQUIREMENTS: 

A. Premium quality industrial bearing grease. 

B. Consistency grade: NLGI #2 

C. Oil viscosity (minimum): 
0100° (38°C) 500 SSU (108 cSt) 
0210° (99°C) - 58 SSU (We St) 

D. Thickener (Base): Lithium or Lithium Complex for 
optimum WATER RESISTANCE. 

E. Performance characteristics at operating 
temperature: 
1. Operating temperature range; at least 0° to 

250° 
(18° to 121°C) 

2. 'Long-Life' performance 
3. Good mechanical and chemical stability. 

F. Additives - Mandatory: 
1. Oxidation inhibitors 
2. Rust inhibitors 

G. Additives - Optional: 
1. Anti-wear agents 
2. Corrosion inhibitors 
3. Metal deactivators 
4. Extreme Pressure (EP) agents 

H. Additives - Objectionable: 
1. Molybdenum disulfide 
2. Tackiness agents 

NASH STANDARD GREASE RECOMMENDATIONS: 
The following is a list, by manufacturer, of some 
greases that exhibit the desired characteristics 
required by Nash. 

Grease Manufacturer Product 
AMOCO Super Permalube or Amolith 2EP 
BP Oil Energrease LS-EP2 
Castro! Oil Spheerol SW 2 EP 
Chevron Oil Ulti -Plex Synthetic EP2 
Exxon Unirex N2 or Unirex EP2 
Mobil Oil Mobilith SHC 100 or Mobilith AW2 
Shell Oil Alvania 2 or Alvania EP2 
Texaco Oil Starplex 2 or Marfak MP2 
Thames Lithium EP2 

Note: This list is not an endorsement of these 
products and is to be used only for reference. Have 
your local lubricant supplier cross reference these 
greases for an equivalent, as long as it meets the 
General Requirements. 

Grease Compatibility Note: The above greases are 
the Nash Standard Grease. To maximize grease 
performance it is recommended that intermixing of 
different greases be kept to a minimum. 

d. Screw tips of packing pullers (2, Figure 4-1) into 
packing (1). 

e. Pull packing out of stuffing box. 
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10 
1. Packing Ring 
2. Packing Pullers 

10. Lantern Gland 

Figure 41. Removing Stuffing Box Packing 

A 

E 

1. Packing Ring 
2. Lantern Gland Supply Connection* 
3. Packing Ring Pusher 

10. Lantern Gland* 
101. Body 

*When used 

N892 

Figure 4-2. Stuffing Box Lantern Gland Puller 

B 

10* 

0 

112 (SEE NOTE ) 

NOTE: View F rotated 90° to show gland studs and nuts. 

101-1. Gland Nut 
102. Floating Bearing End Head 

102-1. Gland Nut 
111. Shaft 
112. Packing Gland Assembly 

Figure 4-3. Packing Stuffing Boxes 

8 

101-1 OR 102 -I 

N905 
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f. if lantern gland (10, Figure 4-3) is supplied, form two 
lantern gland pullers from 1/8" diameter steel wire as 
shown in Figure 4-2. 

g. Work bent tip of each lantern gland puller around outer 
diameter of lantern gland in stuffing box until pullers 
are felt catching in slots in lantern gland on opposite 
sides. 

h. Pull lantern gland out of stuffing box. 

i. Screw tips of packing pullers (2, Figure 4-1) into 
remaining packing in stuffing box and pull packing out. 

Thoroughly clean stuffing box and check shaft for 
severe scoring and wear as specified in Paragraph 5-11 
before installing new packing. 

Install the new packing in the stuffing boxes as follows: 

a. Fabricate two hard rubber strips to fit between Or) of 
shaft (111) and ID of stuffing box, as shown in Figure 
4-3, Part C, to use as packing ring pushers. 

b. Lubricate inside diameter of packing rings with 
Molykote G-n paste or equivalent. 

c. Open packing ring into spiral by pulling ends axially 
apart as shown in Figure 4-3, Part A. 

d. Work each packing ring onto shaft and into stuffing box 
area as shown in Figure 4-3, Part B. 

e. Using pushers fabricated in step a, push first packing 
ring into stuffmg box as firmly as possible. Make 
certain that packing ring is seated against end of 
stuffing box as shown in Figure 4-3, Part C. As each 
additional packing ring is installed, stagger location of 
butted ends of ring so that successive rings are offset by 
180 degrees. (See Figure 4-3, Part D.) Make certain that 
each packing ring is firmly seated. 

f. Install lantern gland (10) if supplied. (See Figure 4-3, 
Part E.) 

g. Install remaining packing rings as specified in step e. 

h. Install two halves of packing gland assembly on shaft 
and assemble with two screws, lockwashers and nuts. 
Slide packing gland assembly on gland studs so that it 
is flush against last packing ring installed. Install and 
tighten gland nuts (101-1 or 102-1), evenly, finger tight. 
(See Figure 4-3, Part F). 

i. Start pump as specified in Paragraph 2-6. Check 
temperature of pump stuffing box area as pump 
operates. Make certain that there is leakage from 
stuffing box. If there is no leakage or if stuffing box 
overheats, shut down pump and determine cause. 
Replace packing if necessary. 

After the pump has been running for ten minutes, 
tighten gland nuts evenly one flat at a time. Repeat at 
ten minute intervals until there is a leakage of 
approximately 45 to 60 drops per minute from the gland 
with no overheating. Subsequent tightening of gland 
nuts should be done with pump operating at normal 
working temperatures and vacuum. 

9 

4-6 Shutdown Periods (Cast Iron pumps only) 

If the pump is shut down for 2 to 3 weeks, rotate the 
vacuum pump and recirculating pump (if used) by hand at 
least once every week to prevent rust buildup between cast 
iron parts which may result in seizing. If the pump must be 
taken out of service for more than 3 weeks up to one year, 
proceed as follows to prevent seizing during the storage due 
to rust formation: 

Note 

These preservation procedures apply to all iron and 
nodular iron pumps only, maintained in covered 
storage. 

a. Remove pipe plugs (22-1, Figure 5-12) from pump 
body (101) and head (102) and drain all liquid from 
pump. Replace pipe plugs. 

b. Disconnect discharge piping and blank off pump 
discharge flange. 

c. Fill pump one-quarter full of water soluble preserving 
oil, J.L. Quimby NRP100 or equivalent, through the 
inlet flange. 

d. Start the pump and rotate it for 5 to 15 seconds, then 
shut down. 

e. 

f. 

g. 

Drain all preserving oil from pump for reuse by 
removing pipe plugs as specified in step a. Replace pipe 
plugs using pipe thread compound. 

Remove all packing as specified in Paragraph 4-5 and 
flush stuffing boxes with rust inhibitor. 

Touch up any areas where paint has chipped and apply 
Houghton's Rust Veto #344 coating compound, or 
equivalent, to external surfaces as necessary. 

h. Blank off pump inlet 

Note 

For long term preservation procedures for storage 
periods of more than one year, contact your Nash 
Representative. 

i. When pump is to be put back in service, proceed as 
follows: 

1. Remove blanks from the pump inlet and discharge 
the flanges. Reconnect piping. 

2. Repack stuffing boxes with new packing as 
specified in Paragraph 4-5. 

3. Flush pump as specified in Paragraph 2-4. 

4. Start pump as specified in Paragraphs 2-5 & 2-6. 

After the preserving oil has been flushed from the 
pump, rotate the vacuum and recirculating pumps at 
weekly intervals until the pump is back in continuous 
service. 
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Section 5 
DISASSEMBLY, INSPECTION 

and REASSEMBLY 

5-1 Dismantling Pump 

Before disassembling the pump, isolate the electrical 
input and disconnect the seal liquid connections, coupling 
to drive motor or V-belt drive, and inlet and outlet 
connections. Disassemble and reassemble the pump on a 
level surface. Mark all parts as they become accessible 
during disassembly to ensure correct positioning for 
reassembly. Before starting disassembly, collect the parts, 
materials and standard tools, and fabricate the special tools 
listed in the following paragraphs, which are required for 
disassembly and reassembly of the pump. 

Parts and Materials 

a. Minimum recommended spares specified in Legend for 
Figure 5-12 (which should be kept on hand at all 
times). 

Note 

It is not advisable to disassemble a pump unless the 
following replacement items are available for reassembly: 
two sets of stuffing box packing (1); one set of adjusting 
shims (4); one set of gaskets; and floating and fixed 
bearings (119 and 120). Refer to Table 5-1. 

b. Molykote G-n Paste or equivalent. 

c. Locquic Primer T and Loctite 242 (required only if 
gland studs (101-2 or 102-2) require replacement). 

d. Any standard grease. 

e. Grease as specified in Table 4-1. 

f. Solvent such as kerosene. 

g. Two 5/8-11 eyebolts with nuts to remove and install 
head (102). 

h. Two 5/16-18 (Size SC-2) or 3/8-16 (Sizes SC-3, SC-4, 
SC-5) jackscrews as shown in Figure 5-10 to set did 
travel. 

10 

Standard Tools 

a. Socket wrench set with shaft extension. In most cases, 
open-end or box wrenched can be substituted for socket 
wrenches. 

b. Hexagonal (Allen) wrenches. 

c. Spanner wrench (for fixed bearing locknut). 

d. Bearing puller. 

e. Press: approximately 40 ton capacity. Press must 
indicate amount of force applied and is only required if 
rotor or shaft requires replacement. 

f. Spirit level. 

Leaf (feeler) gauge. 

Metal straightedge. 

i. Rawhide mallet. 

Machinist's dial indicator with suitable clamps and 
mounts. 

k. Needle-nosed pliers. 

1. Propane torch and 250°F (121°C) temp stick (required 
only if gland studs require replacement.) 

m. Asbestos gloves. 

n. Hoist and slings. 

g. 

h. 

J 

WARNING 

MAKE PROVISIONS FOR HANDLING 
HEAVY PARTS DURING DISASSEMBLY 
TO AVOID INJURY TO PERSONNEL OR 
DAMAGE TO PARTS. REFER TO TABLE 
5-2 FOR APPROXIMATE WEIGHTS OF 
PARTS. 
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Table 5-1. Pump Data 
Note: All dimensions are in inches. 

Part Name 

.___SSee Figure 5-12) 

Pump Size 

SC-2 SC-3 SC-4, SC-5 

Packing or 
Dimensions 

3/8sqx 13/4 IDx 2 
1/2 OD ' 

3/8sqx21/8 If3x2 
7/8 OD 

3/8sqx21/410x3 
OD 

No. of Rings per 
Stuffing Box" 

5 5 5 

Lip Seal (5), Floating 
and Axed Bearing 
Inner Caps 

Johns Manville (2 req.) 
Type SS 
No. 11822SS 
1.750 Shaft Dia. 
2.375 Bore Dia. 
0.312 Wide 

Johns Manville (2 req.) 
Type. SS 
No. 6944SS 
2.125 Shaft Dia. 
2.500 Bore Dia. 
0.312 Wide 

Johns Manville (2 req.) 
Type LPD 
No.8494 
2.250 Shaft Dia. 
3.125 Bore Dia. 
0.500 Wide 

Body Gasket (101-3), - 

0.010 thick, Qty. 
1 1 1 

Cone Gasket (104-3), 
0.010 thick, Qty. 

1 1 1 

Fl&ting Bearing (119) 
Drive-End 

Single Row Ball 
Bearing (Non-filling 
slot), SKF 6407 or 
equivalent 

Spherical Roller 
Bearing, SKF 
21309CC or equivalent 

Cylindrical Roller 
Bearing, SKF NJ409 
or equivalent 

Fixed Bearing (120) 
Idle-End 

Single Row Ball 
Bearing (Non-filling 
slot), SKF 6.407 or 
equivalent 

Double Row Ball 
Bearing, SKF 5309C0 
or equivalent 

Single Row Ball 
Bearing (Non-filling 
slot), SKF 6409 or 
equivalent 

Contact your Nash Representative for required packing material specification. 
** If lantern glands (10, Figure 5-12) are used, one less packing ring Is required. 

Fabricated Tools 

a. Bushing or pipe section as specified in Paragraph 5-6, 
step c (required only of rotor or shaft requires 
replacement). 

b. 1 1/2 inch (Size SC-2) or 2 inch (Sizes SC-3, SC-4, 
SC-5) steel pipe machined as specified in Paragraph 5- 
18, step d. 

Note 

Do not disassemble the pump beyond the point 
required to remedy the trouble that has been 
observed. Before disassembling the pump, remove 
the drain plugs (22-1, Figure 5-12) from the head 
(102) and the body (101) to drain all liquid from the 
pump. 

5.2 Disassembling Fixed Bearing End 

a. Remove three fixed bearing outer cap screws (117-4, 
Figure 5-12), four nuts (117-2), four screws (117-1) and 
fixed bearing outer cap (117) from fixed bearing bracket 
(109). 

b. Remove shims (4). Discard any damaged metal shims 
and all paper shims, if present. 

c. Remove four fixed bearing bracket screws (109-1) and 
fixed bearing bracket from body (101). 

11 

Table 5-2. Approximate Weights of Parts 

Figure 5-22 
Index No. Part Name 

Weight In Pounds 

SC-2 SC-3 SC-4 SC-5 

101 Body 99 172 189 200 

102 Head 49 81 86 86 

104 Cone 31/2 14 16 16 

108 
109 

Bearing 
Brackets 

15 
each 

22 
each 

25 
each 

25 
each 

110 Rotor 27 61 88 103 

111 Shaft 18 35 41 43 

119 
120 

Floating and 
Fixed Bearing 

2 
each 

2 1/2 
each 

3 1/2 
each 

3 1/2 
each 

Pump (dry) 243 451 469 535 

d. Remove and discard two fixed bearing ring gaskets 
(120-3). 

e. Using spanner wrench or brass drift and hammer, 
loosen and remove fixed bearing locknut (120-1) from 
shaft (111). 

f. Using bearing puller as shown in Figure 5-1, remove 
fixed bearing (120) from shaft. Discard bearing. 
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g. Remove fixed bearing inner cap (118) from shaft. 

h. Remove lip seal (5) from fixed bearing inner cap. 
Discard lip seal. 

i. Remove tension spring (3-1) (Sizes SC-2, SC-3 only) 
and slinger (3) from shaft. 

Remove two gland nuts (101-1) from studs (101-2) and 
remove gland assembly (112) from body (101). 

k. Remove packing (1) and lantern gland (10), if present, 
from body. Discard packing. 

1. If gland studs (101-2), require replacement, heat base of 
stud to 250°F (121°C) maximum, using propane torch 
and 250°F temp stick, to free Locate 242 and remove 
stud. 

5-3 Disassembling Floating Bearing End 

a. Remove shaft key (111,-1, Figure 5-12) from shaft 
(111). 

b. Remove four outer cap nuts (115-2), screws (115-1), 
outer tap (115) and gasket (115-3) from bearing bracket 
(108). Discard gasket. 

c. Remove lip seal (5-1) from bearing outer cap. Discard 
lip seal. 

d. Remove four bracket screws (108-1) and bearing 
bracket from bearing end head (102). 

Note 

On sizes SC-4, SC-5: if bearing (119) is ball 
bearing, perform step e; if bearing is cylindrical 
rollar bearing, perform step f. 

e. For sizes SC-2, SC-3: use bearing puller as shown in 
Figure 5-2, to remove bearing from shaft. Discard 
bearing. 

1. Bearing Puller 2. Shaft 3. Fixed Bearing 

Figure 5-1. Pulling Fixed Bearing. 
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CAUTION 

WHEN HEATING INNER RING, MAKE 
CERTAIN NOT TO HEAT THE SHAFT (111). 

f. For sizes SC-4 and SC-5, remove and discard the outer 
ring of bearing (119). Install bearing puller with jaws 
engaging inner ring and treaded post against end of 
shaft. Using propane torch, heat inner ring until 
tightening the bearing puller can remove the inner ring 
form the shaft shoulder. Discard inner ring. 

Remove inner cap gasket (116-3) and inner cap (116) 
from shaft. Discard gasket. 

Remove lip seal (5) from inner cap. Discard lip seal. 

g. 

h. 

i. Remove tension spring (3-1, sizes SC-2 and SC-3 only) 
and slinger (3) from shaft. 

5.4 Removing Head and Cone Assembly 

a. Install two 5/8-11 eyebolts in holes 180° apart in inlet 
flange of head (102, Figure 5-12) and secure with nuts. 
Connect chain hoist to eyebolts and support but do not 
lift head. 

b. Remove six floating bearing end head screws (102-4) 
and two (Size SC-2) or four (Sizes SC-3, SC-4, SC-5) 
head screws (102-5). 

c. Remove head and cone assembly from body (101). 

Note 

If head and cone assembly will not separate from 
body, reinstall floating bracket (108) and secure 
with four screws (108-1). Using bearing puller, 
remove floating bearing bracket, head and cone 
as an assembly. Remove floating bearing 
bracket from head. 

1. Bearing Puller 2. Shaft 119. Floating Bearing 

Figure 5-2. Pulling Floating Bearing. 
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d. Remove body gasket (101-3) and discard. 

e. Remove two gland nuts (102-1) from studs (102-2) and 
remove gland assembly (112) from head. 

f. Remove packing (1) and lantern gland (10), if present 
from head. Discard packing 

If gland studs (102-2) require replacement, heat base of 
stud to 250°F (121°C) maximum, using propane torch 
and 250°F (121°C) temp stick, to free Loctite 242 and 
remove stud. 

g. 

h. Inspect cone (104) as specified in Paragraph 5-9. 

5-5 Removing Rotor and Shaft Assembly 

a. Grasp floating bearing end of shaft (111, Figure 5-12) 
and slide shaft and rotor (110) assembly out of body 
(101). 

b. As soon as the rotor extends beyond the body, support 
the rotor with a sling and chain hoist as shown in 
Figure 5-6. Reposition the sling to the point of balance 
as rotor and shaft assembly is removed. 

c. Inspect rotor tapered bores and shaft as specified in 
Paragraphs 5-10 and 5-11. 

5-6 Removing Rotor From Shaft 

If inspection of the rotor (Paragraph 5-10) or the shaft 
(Paragraph 5-11) indicates that either part requires 
replacement or repair which requires disassembly, proceed 
as follows: 

a. Measure and record dimension A, Figiffe 5-5, from flat 
face of rotor to fixed bearing journal shoulder. 

b. Lift rotor and shaft assembly with chain hoist and sling. 

c. Slide bushing or pipe section sized to fit over fixed 
bearing end of shaft with face of bushing contacting 
rotor hub face only. 

Figure 5-3. Loosening Cone Screws 

13 

Note 

Press large enough to handle rotor diameter with 40 
ton capacity is required. 

d. Position rotor and shaft assembly in press with floating 
bearing end of shaft against the press ram, and bushing 
(installed in step c) against the press backup plate. 

e. Make provision to support fixed bearing end of shaft as 
it is pushed from rotor. Support rotor with blocks or 
sling passed through rotor blades and around each 
shroud. 

f. Make certain that shaft is level and apply ram force to 
remove shaft from rotor. 

5-7 Removing Cone From Head 

If inspection of the cone (Paragraph 5-9) indicates that 
the cone must be replaced or reworked, proceed as follows: 

a. Insert Allen wrench in socket of each cone screw (104- 
1, Figure 5-12). In turn, tap Allen wrench with mallet 
as shown in Figure 5-3 to loosen and remove six cone 
screws (Size SC-2) or eight cone screws (Sizes SC-3, 
SC-4, SC-5). 

b. Tap side of cone (104) with soft-headed mallet to free 
cone from head (102). 

c. Pull cone from head. 

d. Remove gasket (104-3) and discard. 

5-8 Inspection of Disassembled Parts 

With the pump disassembled, inspect the parts for wear 
as described in the following paragraphs. 

Note 

If there is any question about the reusability or 
repair of worn major pump parts, contact your 
local Nash Representative. 

Figure 5-4. Checking Cone for Wear 
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5-8A Cone 

Normally worn tapered surfaces of the cone will be 
smooth, requiring only cleaning and light filing around the 

-ports and tips. If foreign material has entered the pump 
suction inlet during operation, circular score marks may be 
noticed around the outside of the cone tapers. Inspect the 
cone for damage and wear as follows: 

Check for uneven wear and scoring between the ports 
and at the edges of the ports with a straightedge and feeler 
gauge as shown in Figure 5-4. 

Localized wear or scoring not more than 0.030 inch 
deep is acceptable unless the pump is required to operate at 
or near maximum capacity. If score marks are not too 
deep, high spots can be removed by light filling. If 
localized wear or scoring exceeds 0.030 inch in depth, 
contact your Nash Representative for assistance in 
determining the reusability of the cone.- -Minor pitting is 
acceptable. 

5-8B Rotor 

Inspect the taper cone bores of the rotor on the same 
basis as the tapered surface of the cones as follows: 

Check for uneven wear, undercutting or scalloping on 
the cone bore tapered surface with a straightedge and feeler 
gauge in a manner similar to that shown in Figure 5-4. If 
localized wear, undercutting or scalloping is more than 
0.030 inch deep, contact your Nash Representative for 
assistance in determining the reusability of the rotor. 
Minor pitting is acceptable. 

5-8C Shaft 

Check the shaft diameters on which the packing sits for 
excessive wear. If the shaft is scored or worn through the 
metal surface, contact your Nash Representative for 
assistance in determining the reusability of the shaft. 

Check shaft Journals for signs of pick-up and check all 
surfaces for wear and or damage. 

5-9 Reassembling Pump 

CAUTION 

THOROUGHLY CLEAN ALL PARTS 
BEFORE REASSEMBLY. BE SURE TO 
REMOVE ALL OLD GASKET MATERIAL 
FROM MOUNTING FLANGES. REMOVE 
BURRS FROM MATING SURFACES AND 
MOUNTING FACES. 

PUMP SIZE DIMENSION A - INCHES 

SC-2 5 43/64 TO 5 45/64 

SC-3 6 43/64 TO 6 45/64 

SC-4 7 316410 7 WM 

SC-5 6 39/84 TO 6 41/64 

Figure 5-5. Pressing Rotor Onto Shaft 

14 
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5-10 Reassembling Rotor and Shaft 

To reassemble the rotor on the shaft, proceed as follows: 

CAUTION 

THIS PROCEDURE APPLIES TO ASSEMBLY OF 
IRON ROTOR ON STEEL SHAFT ONLY. 
ROTOR AND SHAFT MUST BE AT THE SAME 
TEMPERATURE DURING ASSEMBLY. 

a. File taper bores of rotor (110, Figure 5-12) to remove 
buns and high spots. 

b. Check shaft for dents or rough spots on rotor seat and 
bearing journals. 

c. Stone or polish shaft smooth. 

d. Coat rotor hub bore and rotor seat of shaft with 
Molykote G-n paste, or equivalent, to prevent damage 
from friction or pick-up when shaft is pressed into 
rotor. 

e. Thread fixed bearing lockout (120-1) on shaft to protect 
threads. 

1. Slide drive end of shaft (111) into flat end of rotor. 
Gently tap threaded end of shaft with soft-headed 
mallet. 

g. Slide same bushing or pipe section used in-disassembly, 
on floating bearing end of shaft. (See Figure 5-5). 

h. Sling rotor and shaft by a sling placed around the 
outside diameter at the point of balance and place the 
rotor and shaft in press with fixed bearing end of shaft 
in line with ram end of press and face of bushing or 
pipe section contacting rotor hub face only, with 
bushing or pipe section supported by press backup plate. 
Level rotor ghaft assembly. 

i. Press shaft into rotor until dimension A, Figure 5-5, 
from flat face of rotor to fixed bearing journal shoulder 
is within limits specified. Record force applied. 
Maximum allowable force is as specified: 

Pump Allowable Force-Tons 
Size Maximum Minimum - 

SC-2 
SC-3 
SC-4 
SC-5 

11 3 1/2 
14 4 1/2 
16 5 
22 7 

CAUTION 

IF ASSEMBLY FORCE RECORDED IS NOT 
WITHIN LIMITS SPECIFIED ABOVE, DO NOT 
INSTALL ASSEMBLED ROTOR AND SHAFT IN 
PUMP. CONTACT YOUR LOCAL NASH 
REPRESENTATIVE TO DETERMINE 
WHETHER ROTOR/SHAFT MUST BE 
REPLACED. 

15 

,j. 

WARNING 

BEFORE REMOVING ROTOR AND SHAFT 
ASSEMBLY FROM PRESS, MOVE SLING 
TO NEW POINT OF BALANCE TO AVOID 
INJURY OR DAMAGE. 

Remove fixed bearing lockout from shaft. 

5-11 Installing Cone in Head. 

If the head and cone assembly has been disassembled, 
reassemble as follows: 

a. If a new cone is being installed, check it carefully 
against the old cone for correct part number and remove 
rust preventative from surfaces with solvent such as 
kerosene. 

b. File taper surfaces on the cone smooth, paying special 
attention to edges of cone ports. 

c. Apply light coat of grease to replacement cone gasket 
(104-3, Figure 5-12) and position gasket on head (102). 

d. Lower cone into place on head making certain that eight 
holes in cone flange align with tapped holes in head. 
Thread in six 1/4-20(Size SC-2), eight 5/16-18(Size SC- 
3) or eight 3/8-16(Sizes SC-4, SC-5) socket head cone 
screws (104-1) and tighten screws. 

e. After tightening screws, tap Allen wrench with mallet 
to finish tightening each screw. 

5-12 Installing Rotor and Shaft Assembly into Body 

a. If gland studs (101-2, Figure 5-12) have been removed 
from body (101), install new studs as follows: 

1. Apply Locquic Primer T to tapped holes in body 
and stud threads. Allow primer to dry. 

2. Apply Loctite 242 to stud threads and install studs 
in body. 

b. Fasten mounting feet of body to level surface. 

c. Lift rotor and shaft assembly with sling and chain hoist 
as shown in Figure 5-6 and install fixed bearing end of 
shaft into body (101). 

d. Keep moving rotor and shaft assembly, adjusting 
position of sling as necessary, until shaft passes through 
stuffing box in body (101) and rotor shroud seats 
against body. 

5-13 Installing Head and Cone Assembly on Body 

a. If gland studs (102-2, Figure 5-12) have been removed 
from head (102), install new studs as follows: 

1. Apply Locquic Primer T to tapped holes in head and 
stud threads. Allow primer to dry. 

2. Apply Loctite 242 to stud threads and install studs in 
head. 
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Apply light coat of grease to new body gasket (101-3) 
and position gasket on head. 

Using eyebolts and chain hoist as specified in Paragraph 
5-4, step a, position head and cone assembly on body. 
Make certain that the head rabbet seats in body bore 
and that 8 (Size SC-2) or 10(Sizes SC-3, SC-4, SC-5) 
mounting holes in head align with tapped holes in body. 

Secure head to body with six screws (102-4) and two 
(Size SC-2) or four (Sizes SC-3, SC-4, SC,5) screws 
(102-5). 

S.14 Assembling Bearing Ends 

a. Install new lip seals (5, Figure 5-12) in bearing inner 
caps (116 and 118) as follows: 

1. Mounting Bolt 
101. Body 

110. Rotor 
111. Shaft 

Figure 5-6. Installing Rotor and Shaft Assembly 

1. Apply light coat of grease to OD and sealing lips 
of lip seals. 

2. Install lip seals in caps with sealing lips facing 
away from bearing housing. Make certain that lip 
seals are properly seated. 

b. Install slingers (3) and tension springs (3-1)(Sizes SC-2 
and SC-3) on floating and fixed bearing ends of shaft 
(111). 

c. Install floating and fixed bearing inner caps and floating 
bearing inner cap gasket (116-3) on shaft. 

d. Slide slingers and inner caps beyond bearing journal 
shoulder toward head (102) and body (101). 

e. Install bearing brackets (108 and 109) on head and 
body, and secure each with four screws (108-1 and 109- 
1). 

Note 

Make sure that pipe plugs (22) and grease 
fittings (23) are installed in brackets. 

16 

5-1S Installing Fixed Bearing 

a. Pack new fixed bearing (120) with grease as specified 
in Table 4-1. 

b. Slide new inner bearing ring gasket (120-3) over fixed 
bearing end of shaft. 

c. Slide bearing onto shaft journal taking care not to 
damage shaft threads. 

d. Machine one end of 1 1/2 inch (Size SC-2) or 2 inch 
(Sizes SC-3, SC-4, SC-5) steel pipe, 6 1/2 inches long, 
square, thread opposite end of pipe and install pipe cap. 

109. Fbced Bearing Bracket 
120. Fbced Bearing 

Figure 5-7. Installing Fixed Bearing 

CAUTION 

MAKE CERTAIN THAT MACHINED END OF 
PIPE IS CLEAN AND CONTACTS INNER 
RACE OF BEARING ONLY WHEN 
PERFORMING STEP e. 

Using pipe fabricated in step d, drive fixed bearing onto 
shaft as shown in Figure 5-7 until bearing is seated 
against shaft shoulder. 

Thread fixed bearing locknut (120-1) onto shaft and 
tighten with spanner wrench or brass drift and hammer 
as shown in Figure 5-8. 

Install new outer bearing ring gasket (120-3, Figure 5- 
12) over shaft and against bearing. 

Install fixed bearing outer cap (117) on bearing bracket 
(109). 

Align holes of inner and outer caps with holes in 
bearing bracket and secure with four screws (117-1) and 
nuts (117-2). 
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5-16A Installing Floating Bearing, Sizes SC-2, SC-3 

a. Pack new floating bearing (119, Figure 5-12) with 
grease as specified in Table 4-1. 

b. Slide bearing onto shaft journal. 

I. Spanner Wrench 120-1. Fixed Bearing Locknut 

Figure 5-8. Tightening Fixed Bearing Locknut 

CAUTION 

MAKE CERTAIN THAT MACHINED END OF 
PIPE IS CLEAN AND CONTACTS INNER RACE 
OF BEARING ONLY WHEN PERFORMING STEP 
c. 

c. Using pipe fabricated in Paragraph 5-18, step d, drive 
bearing onto shaft until bearing is seated against'shaft 
shoulder. 

5-16B Installing Floating Bearing, Sizes SC-4, SC-5 

a. Slide inner ring of new floating bearing (119, Figure 5- 
12) onto shaft journal. 

CAUTION 

MAKE CERTAIN THAT MACHINED END OF 
PIPE IS CLEAN AND CONTACTS FACE OF 
INNER RING ONLY WHEN PERFORMING 
STEP b. 

17 

b. 'Using pipe fabricated in Paragraph 5-18, step d, drive 
inner ring onto shaft until inner ring is seated against 
shaft shoulder. 

c. Pack outer ring and rollers with grease as specified in 
Table 4-1. 

A1868 

Figure 5-9. Measuring End Travel at Floating Bearing 
End 

CAUTION 

DO NOT USE FORCE WHEN INSTALLING 
OUTER RING TO AVOID DAMAGE TO 
FLOATING BEARING. 

d. Mount outer ring on inner ring by slowly rotating and 
gradually working outer ring into position on inner ring. 

5-17 Setting End Travel and Final Assembly 

a. Mount dial indicator on floating bearing end of shaft 
(111, Figure 5-12) with spindle of dial indicator on face 
of floating bearing bracket (108) as shown in Figure 5- 
9. 

b. Install three 5/16-18 (Size SC-2) or 3/8-16 (Sizes SC-3, 
SC-4, SC-5) screws (1174, Figure 5-10) through fixed 
bearing outer cap (117) into tapped holes in fixed 
bearing bracket (109) to act as takeup screws. 

c. Gradually tighten three takeup screws equally until shaft 
cannot be rotated with spanner wrench engaging 
keyway in drive end of shaft. DO NOT TIGHTEN 
TASEUP SCREWS BEYOND THIS POINT. Rotor 
taper bore is now seated on floating bearing end cone. 
Zero dial indicator. 

d. Loosen three takeup screws at least 1/4 inch. 

e. Install two 5/16-18 (Size SC-2) or 3/8-16 (Sizes SC-3, 
SC-4, SC-5) screws (1, Figure 5-10) in tapped holes in 
fixed bearing outer cap to act as jackscrews. 
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1. Jackscrew 117-2. Fixed Bearing Outer Cap Nut 
117. Fixed Bearing Outer Cap 117-4. Takeup Screw 

117-1. Fixed Bearing Outer Cap Screw 

Figure 5-10. End Travel Check Setup at Fixed 
Bearing End 

f.. Gradually tighten two jackscrews equally until dial 
indicator reading is within limits specified below: 

g. 

Dial Indicator Reading - Inches 

Vacuum Pump I Compressor 

Pump Iron SLS .* Iron St.St. 

SC-2 .025-.030 .070.080 .050-.060 .080-.085 

SC-3 .025-.030 .055-.065 .050-.060 .085-.095 - 

SC-4 .080-.085 .090-.100 .080-.085 .090-.100 

SC-5 .028-.040 .070-.080 .060-.080 .095-.105 

includes stainless steel fitted pumps 

Note 

Make certain that shaft rotates freely without any 
rubbing or contact. 

Using leaf (feeler) gauge, measure gap between fixed 
bearing outer cap (117) and fixed bearing bracket (109) 
at four places 90° apart. (See Figure 5-11). Add four 
measurements and divide sum by four to compute 
average gap. 

18 

1. Leaf (Feeler) Gauge 
109. Fixed Bearing Bracket 

117. Fixed Bearing Bracket 
Outer Cap 

Figure 5-11. Measuring Shim Gap 

h. Select combination of new shims (4, Figure 5-12) equal 
to average gap computed in step g. 

i. Remove three screws (117-4), four nuts (117-2) and 
screws (117-1) and remove fixed bearing outer cap. 

Note 

If 0.010 inch thick paper shim gasket was one of the 
shims selected in step h, lightly grease both sides of 
paper shim gasket and install on face of fixed 
bearing bracket when performing step j. 

Position shims selected in step g and fixed bearing outer 
cap on fixed bearing bracket. Align four holes in fixed 
bearing inner cap (118), bearing bracket and outer cap. 
Secure outer and inner caps with four screws (117-1) 
and nuts (117-2). 

k. Secure outer cap to bearing bracket with three screws 
(117-4). 

1. Make certain that dial indicator reading is same as value 
recorded in step f within 10.005 inch. Then remove 
dial indicator from shaft. 

m. Install new lip seal (5-1) in floating bearing outer cap 
(115) in same manner as specified in Paragraph 5-17, 
steps a.1 and a2. 
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n. Apply light coat of grease to new floating bearing outer 
cap gasket (115-3) and place gasket on outer cap. 

o. Slide floating bearing outer cap and gasket over shaft 
and position on floating bearing bracket (108). 

p. Align four holes in floating bearing inner cap, bearing 
bracket and outer cap and secure caps with four screws 
(115-1) and nuts (115-2). 

q. Install new packing (1), lantern glands (i0), if used, and 
gland assemblies (112) at floating and fixed bearing 
ends as specified in Paragraph 4-5. 

19 

, Note 

Before placing pump back into service, align 
coupling or V-belt drive as specified in Bulletin 
No. 642, Installation Instructions, Nash Vacuum 
Pumps and Compressors. 

Prime pump as specified in Paragraph 2-4, step c, and start 
pump as specified in Paragraph 2-5. 
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1 22-I 22-1 101-3 22-2 
117-3 117-4 117 109-I 

120-3 120-3 109 

flittfii 
\\kt W.+ 

Drawing 14-8955A 

Figure 5-12. Nash Size SC-2, SC-3, SC-4 and SC-5 Pumps/Compressors, Exploded View. 
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LEGEND FOR FIGURE 5-12 

Index 
No. Qty Part Name 

Index 
No. Qty Part Name 

'1 10 rings Packing 108-1 4 Floating Bearing Bracket Screw 

'3 2 Slinger 109 1 Fixed Bearing Bracket 

t"3-1 2 Spring, Tension 109-1 4 Fixed Bearing Bracket Screw 

'4 AR Shim 110 1 Rotor 
.5 2 t Lip Seal 111 1 Shaft 

"5-1 1 Lip Seal 111-1 1 Shaft Key 

"10 2 Lantern Gland 112 2 Gland Assembly 

22 2 Pipe Plug 115 1 Floating Bearing Outer Cap 

22-1 10 Pipe Plug 115-1 4 Outer Cap Screw 

22-2 1 Pipe Plug 116-2 2 Outer Cap Nut 

23 2 Grease Fitting *115-3 1 Outer Cap Gasket 

101 1 Body 116 1 Floating Bearing Inner Cap 

101-1 2 Gland Nut '116 -3 1 Inner'Cap Gasket 

101-2 2 Gland Stud 117 1 Fixed Bearing Outer Cap 

'101-3 1 Body Gasket 117-1 4 Outer Cap Screw 

102 1 Head 117-2 4 Outer Cap Nut 

102-1 2 Gland Nut 117-4 3 Outer Cap Screw 

102-2 2 Gland Stud 117-5 1 Outer Cap Nameplate 

102-4 6 Head Screw 118 1 Fixed Bearing Inner Cap 

102-5 4 Head Screw *119 1 Floating Bearing 

104 1 Floating Bearing End Cone '120 1 Fixed Bearing 

104-1 8 Cone Screw '120-1 1 Fixed Bearing Locknut 

'104-3 1 Cone Gasket '120 -3 2 Fixed Bearing Gasket 

108 1 Floating Bearing Bracket 

AR - As required. 
'Minimum recommended spares. 

"When used, optional; requires 8 packing rings, Index No. 1. 

tUsed on Sizes SC-2, SC-3 only. 
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12A:CITCP:4" 

Operating Instructions type 290 

Observance of these Installation and operating in- 
structions is absolutely essential. Similarly, the ac- 
tual operating conditions must be considered and 
the performance data of the device must be com- 
plied with in accordance with the data sheet. This 
must be guaranteed by the user and is a prereqiiisite 
for the correct function and long service life of the 
device. 

Construction 
Glandless solenoid valve, servo-assisted, coupled 
diaphragm/armature assembly, normally-closed 
(Circuit Function 'A), 

Fluids Handled 
Neutral gases and liquids providing medium does 
not attack brass body or seal material. Seal material 
is coded after orifice size on valve label (B =nitrite 
rubber, A=EPDM, F= viton). 
Pressure range as qtioted on valve label. 

Installation 
Before installing valve ensure all plpework etc. is free 
of foreign matter (metal filings, seal material, welding 
Scale etc.) Teflon tape is recommended for sealing 
ports Arrow on valve body gives flow direction. 
Instaflafion as required, but preferably with coil up- 
permost - installation in this position tends to prev- 
ent foreign matter remaining In pilot valve (increased 
life). A strainer upstream of valve. e.g. our type 0007, 
protects against effects of foreign matter. 
Coll housing should not be used as lever when 
Installing valve. 
Pipework etc. should be supported to prevent resi- 
dual strain on valve body. 

Sets of replacement parts 
See drawing, Coil set (256) DN 12, (243) DN 20-40 
and coil set (247) DN 50 +65: Slacken four screws 
on the coll. Replace coil and-O-rIngs; do not forget 
the armature spring when reassembling. 
Important Coil kit 247 (DN 50, 65): For 24 1=, colt 
Must only be applied in connection with standard 
cable plug, type 1050. For all other voltages, coil 
must only be applied In connection with cable 
plug type 1051-2007. 

Electrical connection 
Observe the voltage and type of current as given on 
the valve label. Voltage tolerance ± 10%. Connection 
via Barked cable plug, order number 1050-S 001- 
011, classification P 65. Cable 3 x 0.75 mm2. Fiat 
terminal=earth connection. Cable plug Insert can 
be rotated by 4 x 90°. Tightening torque for cable 
plug attachment 1 Nm. 

Trouble-Shooting 
Check port connections, operating pressure and 
voltage. If armature does not pull.In check for short 
circuit or coil burn-out, or foreigo matter impeding 
armature movement Ajammed arrffatu re causes coil 
overheating. 

20704/97 M 
18 93 124 E 

Schaubild der Ersatzteilsatze 
Spare part sets 

Gehguse 
housing 

r..at_AN't,tt, 

! -1= 

cs-zicln;u 

$pulensatz (256) ON 12, 
(243) ON 20, 25, 32, 40, 
(2471 ON 50,65 
Coll kit (256) ON 12, 
(243) ON 20, 25, 3Z 40, 
(247) ON 50, 65 
Bel Bestellung bine 
kat SchlOssel oder 
Identnummer des Ventils 
angeben. 

When ordering please 
quote Lull code or 

e% Identity number of 
C the valve. 
0 St- 
1. . 

-0; 00 ow 

Verschleltiteilsatz 290 
Spare part kit 290 

Geh8use /housing 

Nennweite/ 
Leitungsanschlue 
otifles/pipe . 

connection 

MS 
G 

Werkstoff/Anschfullart 
MS VA VA 
NPT a . NPT 

Gra 
RANSCH 

ON 12 1/2. 
ON 20 3/4 
DN 25 1 

ON 32 1 1/4 
ON 40 1 1/2 
ON 50 2 
ON 65 2 1/2 

605796 F 
621 546 7 
621 548 0 
613365 D 
613 364 C 
614245 E 
614268 M 

612 061 X 
621547 U 
621549E ' 

614 195 M 
614223 
614246 F 
614 269 N 

607982 U 
623 912 
623 916 0 --- --- --- --- 

612060 A 
623913 M 
62391713 --- --- --- --- 

erschleiBteilsatz 290/Spare part kit 290 

Die Anzahl der Teile !term je nach Nennweite varliren. 
The number of parts may vary according to nominal sizes. 

615902 T 
614214X 
614236 V 
614259 L 

Gehluse- 
werksl 
housing material 

Frequenz 

frequency 

Dicht- 
werkst. 
seal material 

ON 12 ON 20 ON 25 DN 32 
ON 40 

DN 50 
ON 65 

50 Hz NBR (B) 824 347E 624 350 M 624 353 C 015 18713 --- 
Ms, GO 60 Hz FPM (F) 824348 P 624 351 A 624 354 D 015 188 R --- 

. EPOM (A) 624 349 0 624 352 B 624 355E 015 189J --- 
NBR (B) 015 160 Y 015.169V 015 178 W 015 190 P - -- 

Ms, GG HI FPM (F) 015 161 M 015 170 S 015 179 X 015 191 C --- 
EPDM (A) 015 162 N 015 171 P 015 180 M 15 192 0 --- 
NBR (B) --- --- --- --- 015 193 E 

MA GG GX FPM (F) --- --- --- --- 015 194 F 

EPDM (A) --- --- --- --- 015 195 G 

50 Hz NBR (B) 015 163 N 015 172 q 015 161 A --- - -- 
VA 60 Hz FPM (F) 015164 P 015 17313 016182 B --- --- 

EPDM (A) 015 165 R 015 174J 015 183 C --- --- 
NBR (B) 015166.1 015 175 K 015 184 D --- - -- 

VA HI FPM (Ft 015167K OIS 176 L 015 185 F --- --- 

SP276 Raubers Road Nudgee SPS Inghams Industrial Estate Hemmant Vacuum Sewer System OM Manual

Q-Pulse Id TMS946 Active 10/12/2014 Page 502 of 512



r 

v, 

SP276 Raubers Road Nudgee SPS Inghams Industrial Estate Hemmant Vacuum Sewer System OM Manual

Q-Pulse Id TMS946 Active 10/12/2014 Page 503 of 512



" INSTALLATION INSTRUtTIONS 
RENOLD TYREFLfX COUPLING 

Thoroughly clean all components. 

2 Fit flanges to the shafts after placing thiidemil clamp plates on the shafts. 

(Where Taper Bush flanges are used, see separate fitting instructions supplied with 

.. the Taper Bushes). Locate flanges so dimension M is obtained (see Para 3). 

Flanges with internal clamp plates should then have the clamp plates fitted, engaging 

, only two or three of the threads of the screws. 

3 Bring shafts into line until dimension M is obtained (table 1). if shaft end float . . 

is to occur, Ideate the shafts at mid-position of end.float en chticking dimension M. 

Note that shaft ends may project beyond the faces,pf the flames if required. In this 

event, allow sufficient space between shaft ends for end float and misalignment. 

4 Check parallel afignment.by laying a straigr ht edge across the flanges at 

several positiont around the circumference. Check angular 
if 
alignment by measuring 

, . 

gap between flangeS at several positlotta around the circuMference. It is desirable to 

align the coupling as accurately as poSsible, particularly on high speed applications. 

r Open out tyre and fit over coupling flanges ensuring that the tyre beads seat 

properly on the flanges and/or clampplates. To ensure proper seating, It may be 

necessary to strike the outside diameter of the tyre vvrih a small mallet. When seated 

there should be a gap between the ends of the tyre shown-in table 1. 

6 TightenclaMp plate screws atternately%ndevenly (half turn at a time) 

working round each flange until the required screw torque is achieved (table 1). 

TABLE 1 

CLAMP PLATE 

HALF BODY 

SEATING DIA. 
FOR TYRE 

' ; 
' 

SIZES TY40;TY60 
Internal Clamp Plate) 

CLAMP PLATE-.- 

M SEATING DIA. 
FOR TYRE 

HALF BODY 

_J L ------ _ _ 

SIZES Ty.70 - TY180 
(External Clamp Plate). 

o 

Coupling Size TY40 . TY60 TY60 TY70 TY80 TY90 .15100.. TY110 
. 
TY120 TY140 TY160 TY180 

M mm 22 25 33 23 25 27 27 25 29.= 

Jile'-!=1 

32 30 

Screw Size M6 M6 MS MB . M8 M10 MID M10 

. ..., 

M12 M16 M16 M12. 

Clamping Screw 
Torque Nm 15 15 15 27 27 48 

._.., 

48 40 50 55 .80 105 

Tyre Gap mm 2 2 2 3 3 3 3 3 3 5 5 6 

See over for Tyreflex Spacer Coupling Installation instructions 

I-77 GEARS I 1 

CLUTCHES $t COUPLINGS 

WENTLOOG CO3F?OFIATETA9lcr.e-l''. 
NEWLANDS ROAD, CARDIF,CF.3 

TEL 44 (0)1222 792737 FAX: 444 (0)1222 793004 
SALES FAX: 44 (0)1222 791360 

. . 

tt. 

LFIQA/131314135 
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Y./ 

1 

100 WOE s 18 CCU, RECESS ALL 

ROUND 750 SQUARE OPENING FOR 

LIGHT DUTY COVER. INSTALL COVER 

ACCORDANCE WITH MANUFACTURER'S 

INSTRUCTIONS. FRESH CONCRETE DOLL 

FLUSH WITH TOP OF MANHOLE. 

E 

750 SO 

- POSITION OF BREATHER LINE 

INDICATIVE ONLY REFER 

TYPICAL BREATHER PIPE LOCATIONS 

FOR Eh CT POSITION 

ITS 

I SO CLEAR 

-f----- - 
ITS 

)-----Tulau 

RADIUS)150 I 

I ' gsimiVimrt 
WI 

iv!: if emu 

W- 
12 GROUT 

VIEW A - A 

BENCH DIVERT PIPES IN 

ACCORDANCE WETH GOLD 

COAST CITY COML. STD. 
DRAWING 59701. 

INTERRING GRAVITY SEWER LINES 
(THESE LINES ARE POICATIVE 
ONLY. FOR EXACT LOCATION 

REFER SEWER LAYOUT PLANT 

CONVERTOR SLAB REINFORCEMENT 
NOT TO SCALE 

-250 uPVC LINE TE: 

TO BREATHER PIPE 

400 

05E10 BREATHER CAP 
2/200 VENT MOLES 

1400 ABS PIPE 

250 uPVC BREATHER PPE 

MASS CONCRETE C201.Po1 

250 uPVC ELBOW 

BREATHER PIPE DETAILS 

1 900 PIPE LENGTH TO SUIT (ENO OF LINE CHAMBER) 

INCLUDED IN AIN TYPE B (REF CMG 95/141/V-091 

l':DF1 CLASS 10 

7 1 900 SLICE GATE VALVE AS SUPPLIER. 

6 1 MOO VACUUT1 VALVE 
_ AS SUPPUEO. 

S 3 ELASTOMERX CONNECTOR PVC ("MAO PLUMB OWIK. 
4 I 900 PIPE (LENGTH TO SUM M CIPE CLASS 12.5 

3 I 900 90' ELECTOFUSTIN 30011 - HOPE CLASS 12.5 
2 1 5097 SENSOR PIPE (LENGTH TO SU(TI " 

PVC CLASS IS 
1 1 900 SUCTION PIPE LLENGTH TO SUIT) MO PE CLASS 12.5 

REMARKS 
MARX 

No 
OFF DESCRIPTION MATERIAL 

SCHEDULE OF PiPEWORK AND FITTINGS 

ALL ITEMS TO BE FITTED DI ACCORDANCE WITH MANUFACTURERS DETAILS 
OR EOLIVALDIT APPROVED BY VAMP SEWER RTIVICE5 Rum PIT. ETD._ 

LOT 

PROP BOUNDARY 

LOT 

BREATHER PIPE 

RESERVE VACUUM DITERFACE CHAMBER 

LOCATED IN RESERVE IN ACCORDANCE 

WITH LAYOUT DRAWING. 

TYPICAL BREATHER PIPE LOCATION 

CAST-v-SITU ItAINDLE 

PORT BRACKETS 
ER DETAIL 

(2000 

KCMG SEWER PIPE 

IDIAGRAMATX ORM 

R.L LOWEST 51EOF11115 SEWER 

BENCHING. 

RI C. au BOTTOM Of SWIM 

99 OtAKTER U BOLTS 9/0 60 ROD 
AROUND suction PIPE 

NOTI RI's A. ET, C 6 0 ARE GIVEN ON LAYOUT DRAWINGS. 

SECTIONAL ELEVATION 

VACUUM INTERFACE CHAMBER 
SHOWN AS CAST tNSITU. REFER NOTE O. 
PRECAST VACUUM INTERFACE CHAMBER MAY BE SPHARLY CONSTRUCTED REFER NOTE T. 

65 DIAMETER U BOLT 0/0 60 RCM 
AROUND SENSOR PIPE 

PLAN 

EXPLODED PIPEWORK ARRANGEMENT 

2/000 HOLES FOR 

HIT CHEPOCAL ANCHORS 

EMSEDED 50. 

4/80 HOLES F 

2/60 SS U BOLTS 

240 

LOT 

RESERVE 

NOTES. 

1 THESE DRAWINGS SHALL BE READ IN CONJUNCTION WITH ALL 
SPECIFICATIONS AND WITH OTHER SLICN WRITTEN INSTRUCTIONS 

AS MAY OE ISSUED DURING 111E COURSE OF THE CONTRACT. 

ANY DISCREPANCY SHALL BE REFERRED TO THE ENGINEER 

BEFORE PROCEEDING WITH THE WORK. 

2 ALL MATERIALS AND WORKMANSHIP SHALL BE IN ACCORDANCE 

WITH THE RELEVANT AND CURRENT AUSTRALIAN sTmoactos 
AND WITH THE BY-LAWS AND ORDINANCES OF THE RELEVANT 

BUILDING AUTHORITIES. 

3 ALL DIMENSIONS SHOWN SHALL BE VERVE° BY THE CONTRACTOR 

ON SITE. ENGINEERS DRAWINGS SHALL NOT BE SCALED FOR 

DIMENSIONS. 
DURING cortslaucitom THE STRIXTURE SHALL BE MAINTAINED 

IN A. STABLE CONDITION AND NO PART SHALL BE OVERSTRESSED. 

TEMPORARY Nam SHALL BE PROVIDED BY THE CONTRACTOR TO 

KEEP THE WORKS AND EXCAVATIONS STABLE AT ALL TIMES. 

5 UNLESS OTHERWISE NOTED ALL LEVELS ARE IN HEMS ARO 

ALL °PENSIONS ARE IN MILINETRES. 

6 111E CONTRACTOR SHALL GIVE 49 HOURS NOTICE FOR ALL 

ENGINEERING DISPECTIONS. 

7 PRECAST VACUUM INTERFACE CHAMBERS TO BE CONSTRUCTED USING 

'HUMES' PRECAST MANHOLE SYSTEM OR APPROVED EQUIVALENT 

CONSTRUCTED IN ACCORDANCE WITH MANUFACTURERS SPEC:KATO/IS. 

8 VACIA111 INTERFACE CHAMBERS CONSTRUCTED LINSITU TO BE 

CONSTRUCTED 111 ACCORDANCE WITH GOLD COAST CITY COWED. 

STD. DWG. 59707. MODIFIED TO 51101 THIS DRAWING. 

LOT 

VACUUM INTERFACE CHAMBER 
LOCATED IN RESERVE IN ACCORDANCE 
WITH WOW DRAWING. 

TYPICAL BREATHER PIPE LOCATION 

ELEVATION A - A 

SUPPORT BRACKET DETAILS 
0/0 LPL. STAINLESS STEEL 

U DOLTS AND NUTS TO BE STAINLESS STEEL 

ELEVATION B - 
Stet. 

111014'011 
0 0.1 Oa 0.3 0.4 0.5 

Droving No. 

95/141/V-10 A 
Amend 
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1 
F., 

180 ' 2000 220 3400 

J 

2470 

8490 

Lan 

LOWER ,LEVEL PLAN 

220 

FIBREBOARD SOFFIT 

200 x TS FI1 BEAM 

1190 x 350 BRICK 

CEILING VENTS 

1500 RISING MAIN IL 0.768 3.3gW----- 

R.C.CORBEL - 

F1. t45 

ODOUR 

DETAL 

BED 1 
REFER 

'01,1111110 

UPPER LEVEL PLAN 

NOTES 

1. DISCHARGE PUMP DUTY POINT 27.3 L/S @ 18.9m 

2. VACUUM PUMP DUTY POINT : 15B US @ 25 kPti ABSOLUTE 

SOUTH ELEVATION 

SECTION A-A 

CONCRETE ROOF TILES 

30' PITCH 

FACE BRID(WORK 

ITO ARCHITECTS DETAILS) 

JOHN 

F.L. 0.650 

11118ER FASCIA 

FIBREBOARD CLADDING 

DALLEY 

VAC 1 

3000 WIDE 8F UMEN SEAL 

HAROSTAIII DRIVEWAY TO 

GCCC REQ REMENTS 

DRIVE 

Wan' DOOR, PROVIDE 2400 HIGH x 

2200 WIDE CLEAR OPENING WM DOOR 

IN THE RAISED POSITION 

EAST ELEVATION 

BOUNDARY 

PROPOSED VACUUM 
-67 

-0- c/ 

Fs 

Fl 

STATION 

PARK 

600 

RISING MAIN 

SITE PLAN 
00 SCALE 

SWe 

O SOU 1700 ISO 200I /910 

1 SO to 1!=1;.-',.1 

95/141/V-11 
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List of Abbreviations 

IRT - Irrigation Reset Timer 

IT - Irrigation Timer 

NPSH - Net Positive Suction Head 

PDR1 - (Discharge) Pump Duty Relay 1 

SFT - Seal (Water) Flow Timer 

SPDSS - Sewerage Pump Duty Select Switch 

VCR - Vacuum Chart Recorder 

VCR - Vacuum Call Relay 

VDR - Vacuum Demand Relay 

VDSR - Vacuum Duty Select Relay 

VIC - Vacuum Interface Chamber 

VPTD - Vacuum Pump Time Delay 

V2TD - Vacuum Pump 2 Time Delay 
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