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1 -Valve closed

2 - Valve open Water movement

J-Valvecloses 5 WATER HAMMER
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is a phenomenon that can occur in any piping system where valves are
used to control the flow of liquids or steam. Water hammer is the result of a
pressure surge, or high-pressure shockwave that propagates through a
piping system when a fluid in motion is forced to change direction or stop
abruptly.
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I. VALVE CLOSED ~ WATER STILL

2, VALVE OPEN ~ MOVING WATER I/
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Application for causing water hammer 8l &gusd duuwnd! Oildudail! el
» Water Supply Fixture Facet

Such as lavatory or shower faucet which usually used with quick closing
action and cause water hammer
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The function of non-return valves is to allow water to flow in one direction
and prevent the reverse flow. It is usually installed on the outlet line of the
Pump Discharge pumps, so that water does not flow in the reverse
direction if the pump shut down /stop.

In the event that the water flow stops, the non-return valves will
mechanically close, which causes strikes and waves that cause water
hummer to occur.

Reverse flow causes
water hammer

everse flow causes
water hammer
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> Equipment and control valves aSaill (uilaa g &lanal)
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Washing Machin and Dishwashers

In equipment, especially those related to the presence of washing stages,
such as washing clothes and dishwashers in kitchens, in which there are
operations such as washing, and require control of the entry of water
through Solenoid Valves, and the opening and closing of the valve is
controlled through the control circuit of the equipment, which causes
sudden closure and water hammering.
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air chamber water hammer arrestor 4slJl 48yl 2l
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An air chamber is a pulsation-damping device. It reduces the pulsation of a
reciprocating pump and contributes to stable liquid flow by utilizing the
compressibility of the air in the chamber. An air chamber can mitigate the
various problems caused by pulsation, such as pipe vibration and the
overfeed phenomenon.

It's a small section of air-filled pipe that screws onto a tee that you solder
into the affected pipe. It has a built-in piston that compresses the air to
compensate for the shock caused by closing a valve.
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air chamber working principle 4sl! d8,adll aib Jos 8,59
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This chamber is filled with air, as the name implies. The air in the chamber
gets compressed or expands as it absorbs the shock wave of sudden
movement of water inside your pipes. Unlike water, air is much more easily
compressed, hence acts like a shock absorber.

When a shuttering fixture closes, a pressure wave begins to move back
along the pipe. As it reaches the arrestor the force acts against the arrestor
piston, which, in turn, pushes against a charge of air. The air is then
compressed, dissipating the wave energy and nullifying the hammering
effects
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Installation location cuSAI O&e

Water hammer

Installation at the end of riser piping Installation inside building
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Installation at the end of riser piping Installation inside building at water supply piping
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Pump Station Water Hammer Sladl llaxe § ddlll 49kl
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Valve in open position, water flows continuously.

Valve closes abruptly, water unable to compress.
Water hammer results.

<

Shockwaves passed back and forth until
friction losses settle the wave.

Many cases of water hammer arise when the pumps and associated valves
stop and start suddenly at pump stations

In the normal state, the valve opens gradually after the pump is turned on,
and gradually closes before this pump stops working, and in this case,
there are no significant risks. But in emergency cases in which the pump
stops working suddenly, as is the case when the power is cut off, the
phenomenon of water hammer is formed, a low-pressure wave arises,
which spreads towards the mouth of the pipe to be reflected and become a
high-pressure wave, which may cause damage to the pump and accessory
equipment such as valves and meters as well as pipelines
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A surge tank can be described as a storage reservoir, this device would be
installed in large pipelines so that this tank can relieve the pipeline from surge
pressure which is caused by the changes in fluid flow. The surge tank would
also give water to decrease the negative pressure if the valve is quickly
opened.

If there is a surge the tank will act quickly to relieve the pressure and this
would also store excess liquid, giving the flow alternative storage better than
that provided by the expansion of the pipe wall and compression of the fluid.
The surge tank can handle the positive and negative pressure fluctuations. If
there is any down surge then the surge tank would provide fluid to the system,
and thus it would prevent the vapor column separation. Mostly a surge tank is
used to reduce the distance between the free water surface and the turbine
and thus the surge pressure can be reduced
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> Compressor surge tank $)sgd by duilall 48 aall adla ol A
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Compressor surge tank

These tanks are the closed type with an open interface between the water at
the bottom of the tank and air at the top of the tank. A compressor would
supply the required air, if the required amount of air is pumped to the tank the
pressure of the air and the water is equalized, some air will be absorbed into
the water as it flows in and out of the tank. So, we need to check and maintain
the air volume and pressure. The compressor needs to be connected
permanently to add air when needed.
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» SAFETY VALVE

The function of the Safety Valve is to protect life and property against
failure to control system pressures, it offers the last means of reducing
system pressure before total failure
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Conventional Pressure Relief Valves

A Self-actuated Spring-loaded PRV
= Open at set pressure when inlet pressure force = spring load
= Relieve fluid from a vessel and system

» Protect the vessel and system from overpressure

Cap
Stem (spindle)

Adjusting screw

Bonnet

Spring

L1
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> Combination air valve

Operating principle

Discharge of large
volumes of air

During the pipe filling it is neces-
sary to discharge air as water
flows in.

the aerodynamic body and the
deflector, will make sure to
avoid premature closures of the
mobile block during this phase.
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Air release during working
conditions

During operation the air
produced by the pipeline is
accumulated in the upper part of
the air valve. Little by little it is
compressed and the pressure
arrives to water pressure, there-
fore its volume increases push-
ing the water level downwards
allowing the air release through
the nozzle.

Entrance of large
volumes of air

During pipeline draining, or pipe
bursts, it is necessary to bring in
as much air as the quantity of
outflowing water to avoid nega-
tive pressure and serious dam-
ages to the pipeline, and to the
entire system.
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> Differential Pressure Transmitter

> Pressure Transmitter
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> Solenoid Valve

» COMPRESSORS
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» References from International Plumbing Code IPC

604.9 Water hammer. The flow velocity of the water distri-
bution system shall be controlled to reduce the possibility of
water hammer. A Watershammerrarrestor shall be installed
where Wguick=closingmwvalves are utilized. Water-hammer
arrestors shall be installed in accordance with the manufac-

turer’s instructions. Water-hammer arrestors shall conform
to ASSE 1010.

QUICK CLOSING VALVE
. . . . - . . - . ... 604 .9
EREMRIRREER. o . oo et il e i R, SRR, G T - R 202

IPC-INDEX-10

International Plumbing Code IPC -Edition 2021

WATER-HAMMER ARRESTOR. A device utilized to
w (water hammer) that occurs when
water flow 1s suddenly stopped in a water supply system.

IPC-DEFINITIONS 2-8

Water Hammer, Water Hammer Arrestor YouTube Video sl sl gaad saaldial

https://youtu.be/ tusD73K4ec

Water Hammer Arrestor Website Article =5 ASN Usd ga o dNial) 3¢ il

https://tinyurl.com/3rnebzph
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