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Closed valve

Water movement

J-Valvecloses 5 WATER HAMMER

W 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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» 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-retu

= ~—

rn 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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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.

Eng. Khaled Mohsen www.mcp-academy.com



MCP =ngineering Academy \ S

KEEP LEARNING TO ACHIEVE YOUR GOALS

==t w1 s e
@ WWW.MCP-ACADEMYCOM @ INFO@MCP-ACADEMYCOM @ +201017923307

air chamber water hammer arrestor dslJ! 43 adl il

0= w9l slagll Lok pol made puSe o Soim slaglls sslos L3l o0 e 5 0= )l
Bya3 1 dseanll Sl e Uy 9 (2l duasiy Slgzd! poy plasall B3E] (e Al Aol
slogll 48,3 Sy 48,301 3 #15g)l bolisail e 8olaiwdl UM (ye sitned] Sl 335 § ol

L 91 31N S Gl a1 Adiseol) Sliall (o) el

AR
CHAMBER

Calculated
volume of gas

Working principle - SLIDING

X PISTON
of water g [~ Piston absorbs

hammer arrestor I shock wave.

WATE
MOMENTUM
Shock wave

Shock wave is dissipated.
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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.

R R ——————————
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4= Water flows through system

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 at the end of riser piping Installation inside building at water supply piping
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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

e ————————— ==
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i

Air-Release

. Vacuum Valve
Resrvoir

Pump
4‘ Station

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

S ———————— ==
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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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> Tank Detail

NO. DESCRIPTION
| PRESSURE VESSEL
/@ 2 MANHOLE FLANGE
H
i—"1
i 3 IN/OUT FLANGE
i 4 DRAIN FLANGE
5 AIR VALVE
6 DIPPING TUBE
f 7 PRESSURE GAUGE
8 COMPRESSED AIR NOZILE
! [:[ﬂ’ | K SAFETY VALVE NOZILE
Pesre |
10 LADDER & PLATFORM
Gauget AR INLET
1 HEA200
12 PRESSURE TRANSIMITTER NOZZLE
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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-foaded 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

;
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Seating surface

-
Antew

Adjusting ring —/’;

Nozzle =)
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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.

Eng. Khaled Mohsen

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.

16

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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> Differehtial PEessu Transmitter

> Pressure Transmitter
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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=closingnwvalves 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
0z N LU S R SR R —— 202

IPC-INDEX-10

International Plumbing Code IPC -Edition 2021

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

IPC-DEFINITIONS 2-8
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