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TEMP.| Vapor Vapor TEMP.| Vapor | Vapor
Pressure | Pressure Pressure |Pressure
°F in Hg psi °F in Hg psi
32 0.18 0.0139 131 4.65 2.2825
41 0.26 0.1265 140 5.88 2.8885
50 0.36 0.1781 149 7.38 3.6264
59 0.50 0.2473 158 9.20 4.5190
68 0.69 0.3392 167 11.38 5.5903
77 0.94 0.4594 176 13.98 6.8665
g6 1.25 0.6153 185 17.07 8.3844
95 1.62 0.7963 194 20.70 10.1665
104 2.18 1.3899 203 24.96 12.2576
113 2.83 1.7819 212 29.92 14.6959
122 3. 63 S Sasn _I Is a pipeline ever empty?
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PIPELINE WITHOUT THE
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Sizing & Locating Air Valves

 Kinetic air discharge usually equal to the
pipe filling flow-rate.
— Smaller discharge rates are sometimes used
INn sections along pipeline to throttle fill rate so
as to reduce the risk of pressure surges
during pipe filling.
 AIr Intake requirements usually considered
the determining factor in air valve sizing

— Use Hazen-Williams equation for pipe burst



Water Column Separation and

Pressure Surges

 Pump tripping, sudden in-line valve closing
causes water column separation.

— Sometimes water column separation Is
caused by more usage than available flow.

— Vapour cavity develops behind fluid flow and
causes down-surge pressure slam

— When fluid flow bounces back off fitting an
upsurge results in additional pressure hit



Air Valves and Pressure Surges

 Down surges corrected by air valve
opening pipeline to atmosphere.

— Sizing determined by factor of safety desired.

o Up surges corrected by air valve
controlling the rate of discharging air to
atmoshere.

— Use a throttling device to reduce air outlet
orifice size under discharge only.
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Installation Drawing
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City of Brantford

Procedure for Inspecting Air
Valves



Air Valve Construction

“All City of Brantford air release valves
Installed in the distribution system must be
equipped with a drain valve located at the
bottom of the air release assembly to
check for a complete shutdown of the
control valve isolating the air release from
the distribution main it’s attached to.

The drain valve will be used to properly
test both functions of the air/vac assembly.



City of Brantford (Continued)

« Using the drain valve, open and flush the
air release chamber of any stagnant water
or debris that may be present.

 Close the isolation valve and check that
you have a complete shutdown.....

o After the air/vac chamber has been
completely drained, close the drain valve
and slowly open the isolation valve.



City of Brantford (Continued)

* The air should freely discharge discharge
from the top of the air release assembly
and stop when all the air has been
exhausted.

e Check to ensure there Is no water
continuing to drip from the discharge pipe”.
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COMBINATION AIR VALVE

BARAK, MODEL D-040
MAINTENANGE INSTRUCTIONS

GENERAL INSTRUCTIONS

1. Routine service is an integral part of the standard
procedure for maintenance of a water supply system.

2. Recommended routine maintenance— once or twice a year,
according to the quality and kinds of the fluids in the system.

FROCEDURE:

1. Close the service valve under the valve base, before servicing.

2. Tum , release and remove the valve body (1).

3. Check the soundness of the seal plug assembly (3) by washing it
with water. Replace the seal assembly in case it is torn.

4. Check and wash the body (1) and the float (5) with clean water.
Replace the float if it is damaged.

5. Clean the drainage elbow (2) to remove insects and debris.

6. While you are closing the body of the valve by turning it, be sure
that the O-ring (6) is located in its place in the base of the valve
.

7. Do not forget to open the service valve after the servicing.

A PARTS SPECIFICATION
1@ NO. DESCRIPTION MATERIAL
13 (3 1. BODY REINFORCED NYLON
33 2. DRAINAGE ELBOW  POLYPROPYLENE
D\ 3. SEAL PLUG ASSEMBLY
& 34 4. CLAMPING STEM REINFORCED NYLON
Y = 5. FLOAT FOAMED
7 POLYPROPYLENE
8 o 6. O-RING BUNA-N
7. BASE REINFORCED NYLON/
BRASS

A.R.I FLOW CONTROL ACCESSORIES
WWW.ARIVALVES.COM

T TEL. 5592699653 E.MAIL: joel@ari.co.il




MAINTENANCE INSTRUCTIONS
COMBINATION AIR VALVE FOR SEWAGE
MODEL “SAAR” D-020

A. Installation

1.

2.
3.

The sewage air valve should be installed vertically on the upper
portion of the pipe line.

A gate valve should be installed undemeath the air valve.

Do not turn separately the plastic head (1) of the air valve.

To change the direction of drainage connecting, one must turn
the whole valve or the upper cover, by loosening the screws (2)
and turning the head at a 90° angle (tuming the plastic head

may damage the valve performance due to air escape).

B. Periodic Maintenance

C. Comprehensive Periodic Maintenance
1.

2.

3.

. Pull out the mechanism. Rinse¢ the

. Reassemble back the mechanism and

. Close the drainage tap (3).
. Reopen the gate valve.

. Shut the gate valve underneath the air valve.

. Open the drainage tap (3).

. Attach quick release connection to the outlet plug (4) on top of the
valve. Turn on the water for back flush.

. Flush till the valve is clean.

. Shut off the drainage tap (3)

. Remove the quick release conncetion.

Reopen the gate valve.

L N

- VIS

Shut the gate valve underneath the air
valve.

Open the drainage tap (3) and drain the air
valve.

Open the 4 screws on top cover of air valve
2).

mechanism and the inside of the air valve.

tighten the screws (1/2”) (2). Pay attention
to correct placing of seal’s O-Ring (5).

WWWARIVALVES.COM
TEL. 5592699653 E.MAIL: joel@ari.co.il

‘ A.R.I FLOW CONTROL ACCESSORIES



Follow the Rules

* Confined Space

e Set up procedure
— Document each step and follow precisely












Alr Relief Valves for Water Service

e Breakdown of the D-
060 HF high flow
combination air valve

— Top vent cover can be
removed to utilize
threaded outlet

— Shown with brass
base S-050 air valve




388 WASTEWATER ENGINEERING: COLLECTION AND PUMPING OF W/ “WATER

providing a means of rodding out or back flushing the valve. A typical air valve
installation for a force main is shown in Fig. 9-12.

Automatic air-release valves should not be installed if their use can be
avoided. From past experience it has been found that automatic air-release
valves require frequent maintenance in order for them to function as intended.
Inadequate maintenance causes these valves to clog and malfunction, often
soon after they are installed: In most cases, manual air valves could be used
instead of automatic air valves. For example, if after the force main has been
put into service, the need develops for frequent use of a manually operated
valve to relieve entrapped air or gas, the valve may be left at a part-open setting
for continuous bleeding of air or sewage. As a last resort, an automatic air-
release valve may be installed.

Automatic air-release valves, if used, must be specially designed to keep
the valve operating mechanism free from contact with sewage to inhibit clog-
ging and resulting malfunction. They must be located in a manhole or vault and
protected against freezing. Automatic air valves should be installed on top of
the force main with a shutoff valve close to the force main. A 25-m (l-in)

To sewer manhole or other

\/ suitable point of disposal

Precast manhole base
r Ca; mn.

e

\)\/ \ Force main

Sectional Plan A-A

C. 1. frame and

cover-frostprool Wooden inner cover

i Corporation stop
e, L_*
A

e
(SR . W 7

Resiliant
wall seal (typ)

Granular bedding
material

Section B-B =

Figure 9-12 Typical air valve installation for wastewater force main.

PUMPING STATIONS 389

blowoff valve should be installed either above the shutoff valve or on the air
valve body. A back-flushing connection should be provided by the valve man-
ufacturer.

Automatic air and vacuum valves have been used to allow the quick auto-
matic admission of air that might be needed to prevent collapse of a thin-walled
pipeline during the fast drainage that would take place through a broken force
main, or during water-column separation following a power failure. They also
have been used for venting air during the filling of the force main. However,
these valves are subject to maintenance problems similar to those of air-release
valves. Furthermore, their malfunction could create additional waterhammer A
problems.

In general, automatic air and vacuum valves should not be used on sewage
force mains. Instead, the problem of possible collapse of force main pipes
because of internal pressures less than atmospheric should be solved by the use
of pipe having walls sufficiently strong to withstand the induced added crushing
load.

WASTEWATER ENGINEERING:
COLLECTION AND PUMPING

WATER FORCE MAINS
OF WASTEWATER  |the velocity of flow in force mains and

tartup, pump shutdown, or power failure
E in pressure. The change in pressure can

AL gative (below normal) and is sometimes
METCALF & EDDY, INC. oise. This transient pressure and flow
Written and edited by pipes is known as waterhammer. The

GEORGE TCHOBANOGLOLS generally result during pump shutdown

; ammer are dis-
Professar of Civil Engineering s, and control of waterhammer are

Urniversity af Callforala, Davis

OF SEWAGE AIR VALVES

idly decelerates from full speed to zero
ump discharge into the force main. This
ave (below normal pressure) that rapidly
the force main to its discharge end. This
e flow in the force main in accordance
bn. When this negative-pressure wave
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Air Relief Valves for Waste Water

e D-020 Combination
air valve

— Shown here in SAE
316 Stainless Steel

— Most widely popular
and specified In
Ontario.

— 25 Inch height & 25 Ibs

— 3 psi — 250 psi working
pressure

— 2"NPT or 2”-6” flanged




Air Relief Valves for Waste Water

e City of Hamilton

— Camlock connection
for cleaning

— This connection can
be removed leaving an
11/2” iron pipe
connection for
Insertion of vent tube




Installation Drawing
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