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ABSTRACT:

The current research deals with practical studies that explain to the Iragi consumer multiple instances
about the phenomenon of water hammer which occur in the water pipeline operating with pressure. It
concern a practical study of the characteristics of this phenomenon and economically harmful to the
consumer the same time. Multiple pipe fittings are used aimed to reduce this phenomenon and its work
as alternatives to the manufactured arresters that used to avoid water hammer in the sanitary
installations, while the consumer did not have any knowledge as to the non-traded for many reasons,
including the water pressure decreases in the networks and the use of consumer pumps to draw water
directly from the network. Study found a number of conclusions and recommendations of some of the
most important pipe fittings have been effective in curbing this phenomenon, as reflected in the
illustrations included in the search.
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% Gl ) pa 230
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288 G AN A slall qgusia gV Ala) 1(15) Jsd
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P
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= Gl ) pa 230
. J

(p86) il die slall G geuda Al Ala) :(16) Ji
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GUNNe e Sllae aa

plaal) mid g 3e dilee pa puda i CiilS Al @) ) g gy 1(17) JS

Agina By guay phil) 8 ) 4y 5uY) aladind 1(19) Jsi& SV (a A gl (g 5uY) (iad 1(18) Jsd

(Bsald) Aadl) Jaudl olyall s Jagali 1(20) JS&
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(Water Hammer Arresters, 1995) 4ilida gl ga (& Lgiliata g daual) cilus 51l dlae) 1(1) Jga

Fixture Units

Fixture Sup-pl)_l); p(i(()):ltrol Public Private

S (sl asle] S (bl asle
Water Closet Flush Valve 10 10 10 6 6 -
Water Closet Flush Tank 5 5 - 3 3 -
Pedestal Urinal Flush Valve 10 10 - - - -
Stall or Wall Urinal |Flush Valve 5 5 - - - -
Stall or Wall Urinal |Flush Tank 3 3 - - - -
Lavatory Faucet 2 1-1/2 | 1-1/2 1 1 1
Bathtub Faucet 4 2 3 2 1-1/2 | 1-1/2
Shower Head Mixing Valve 4 2 3 2 1 2
Bathroom Group Flush Valve Closet - - - 8 8 3
Bathroom Group Flush Tank Closet - - - 6 6 3
Separate Shower Mixing Valve - - - 2 1 2
Service Sink Faucet 3 3 3 - - -
Laundry Tubs (1-3) |Faucet - - - 3 3 3
Combination Fixture |Faucet - - - 3 3 3
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S G anly 2
GlAe jia a Sllae aa

Sl oy Aleal) o jlaill g Aduluad) ciliad jal) cdpilal) 43 Jaal) gl S

Joaall ) sadile uan g ¥ alaal) (e 4y g sl 1(2) J g2

t (sec) Hpa (M) | Qpa(m®/sec) | Hps(M)
0 0.95 0 0.95
05 0.953 0.000000026 | 0.95
1 0.95 0 0.983
15 0.92 -0.000000056 | 0.95
2 0.95 0 0.8574
25 0.953 0.00000011 0.95
3 0.95 0 1.07586
35 0.92 -0.000000139 | 0.95
4 0.95 0 0.764
45 0.953 0.000000169 | 0.95
5 0.95 0 1.142
55 0.92 -0.000000198 | 0.95
6 0.95 0 0.6988
6.5 0.953 0.000000251 | 0.95
7 0.95 0 1.2333
75 0.92 -0.00000028 | 0.95
8 0.95 0 0.607

[(Streeter and Wylie, 1983) Jghaall (1a & guna al) :(3) Jg2a

t (sec) Hpa(M) | Qpa (M*/sec) Hpg (M)
0 100 0 100
0.5 103 0.00481 100
1 100 0 106
1.5 97 -0.0144 100
2 100 0 88
25 103 0.0241 100
3 100 0 117.98
3.3 97 -0.0337 100
4 100 0 76.06
45 103 0.0432 100
5 100 0 129.89
55 97 -0.0528 100
6 100 0 64.19
6.5 103 0.0623 100
7 100 0 141.70
7.5 97 -0.0717 100
8 100 0 52.45
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(in Gl g cile) jill) A o) Dall alasal) b Ala padla :(4) Jgsa

@;LAHJ&JJ}' @;LAHJ&JJ}J gigw\&mﬁ
ala (12.7) psh Al ala (65) pshal) plaall geid 5 5 OIAY
() () (=5) ()
75 70 40 0.92
72 67 60 0.88
60 55 120 0.74
400 Al slaal) 738 s (adla 1(5) Jo>
Aol agee doii | .
ala (65) pskall | (2 slall agae J g3 o & slall gl

(~~) ala (12.7) psh Al plaall 7id 5 50 1A

() (&=5) ()

73 70 50 0.95

68 65 40 0.87

65 62 60 0.83
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