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- Monge

- Helmholtz
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- Marey

- Korteweg



6lzdl b sl sl | [Pl Ses,S - 5ys] ey Jlow LS 5 Wyl e 0e ledS 4 azgs
5 ool (15 BB b Sl S 5,5 (o5 51 sh )5 I s gyt ol olSin o |, SSkac
&k Sldllas d.:Lw‘).gY [V] KdsS95 VAQY Jlos 5o a5 1o puditens alayly oy b SSaol slgdl
iz sl dlaly gl ogel piiie god ays swlul (555 355050 (LB ¢ ol el &S syl
Cog oad as S las o Ay Jlas g Jlew o9 eSS T 0 a8 06T Canay (g Lid z oo, Ll Ce
Cawdy ol 45 28 > o3Il alolas . 0,5 piiie | d93 zoB dps coges (6,55 V20T Lo ,o [V] T ssul]
BIRSYY

. A\l : . 1 - . T
oib\..;‘;.a”c‘\.ltw5o9,ojdjl)lsegtiw o 5 o9, VAYA Lo jo oo [4] 0635].&\061)1@35@),5QL1).?
B oy y9e 1y oyt atenl ad 5L 51 (B0 Jlas malS Gizen g layd gl o Shee I Lol
Sl y250 Y olre o Sl 4y by o dax 0,5 a8lal L 1) SKlaol Sl 0 Jdo 10 (55 0l
odzn 55 Ay b s (5ealS Sl o gy cal 31 [N el 5 [¥] 7S5 5 WL
P D] el g Y0 G gob wpo (¢ FglS Julos )0 1) dasuine g, [0](6)5 . a8 )5 0y p0
Sy90 50 [VF] LS pimmen 0ged &Sl)] dasuine g, o)l (gooxie SVl yu il baaws L aisls

S yiiie (Silsyes Gl sldb

ol bl Bua —Y-)

Bl oo Sl @395 4D S )0 qemy (2890 ST 30 68 o Sl gy 4l LG cnl o Lo S
oy —dg) -5 s S 50 ey (el Gl (LOL 798 o Al goae S g 2oL, Joe 4l
il o el bl cpl s abl o dateie bkt goue g, b g ot i allue Sy 50 4y 45
s b ol slply ool lo Jow s aislon silse 5 6w Do 4 b sy 5l oS 5 L Jow o0l o

oS o0 2y by el goae S g

- Gromeka

- Joukowsky

- Allievi

- Wood

°- Lowy

" - Cablece & France

3
Y
v
H



aols ol 5oy o —F-)

Ol 4 ped Jad ;0 798 ayd (iludos g () p Cuel 9550 )0 SLIS Gl 5l e el LG Rl
D g0 AN i pliore Jawg ol alodl s ST g oauay pl (g5ludae dxsn
SYolae ) bgrye SIS 5 b oy 2 oSl SY0lae 5 L2 Sgyaee @Sl DYl 4 pg Jad o
Al odds la b ey Yol 9 Sy o Lol a0

OYolae b daslg, ol 305 g dasiine bghs by, 4 Sy o OYolae gooe o @ p)le> Jad jo
el 00l 10 5 ygudly g (goae Jo 4 gl o gy oy






doddo —Y -Y

o Gl (50 bulpd o Dl J1 o jlad cod ol Al belas o o] S plea b gob a0
oo bulyd dea jhcl gl Jlw &8 > Sloj 5 G Lulpd g (00 Dlpsilad (s g Wl
ko el omay ul 08 o)Ll 0 g el (r igeey SUSU ot Ay b (S2ee OlF (o0 oS
Sllas a5 358 (oo (owgim S b (85 5 5 28, 5 ad slo zoe olml 5 )Lad 4 Lz oy

T Mo 3l b Ol §1-Y-Y

Ol oed oo Aol oile o (Selus sl gl ol cely gl o i G o Jlid Ol s
BB slag s obw! el sl o sl o3l sla o)) pl aiie Sl g \61519 gz ol ool
g o o5 4S5 o gl alaxdo

wily oo Sl sl )lad o9l Ayl ;5 oS L g ok slaylid sbml cel Wi (oo rigren g58 402
Ll dlg) behs  SiuSl del g aS o)ly bolas clilaie S0 5 byl do ooy 4 o &l
o 4 Sy Jlow )b jlad 4 jLad opl S145 05 oo Jlow Jalme (slsn (giluolil el o5 Lid
RV NN TR UV FINSC S PEUN-JR Y e

TP 406 ool Sldllae -Y-¥

Slens Gl gl cdl> o 1) b peile g8 oas gl Jow [F] "ol 5 V] 7
S ose slo Joo g lo (bl g0)95 (g5lasl oly g (eal 090 0 [vr] o il ed)S cmwyp ey

el 03,5 (o) g8 ayd b ) b ey Sy )18, il cul sl

- Longitudinal displacement
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- Chaudhry
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Abstract

Whenever the conditions change from one steady state to another steady state, the flow
unsteady between two steady-state flow occurs when the flow of current between a mortal or
a quick call, based on hammer the kind of temporary flow to create a pipelines It is one of the
causes of sudden blackouts pump water hammer phenomenon that causes extreme changes in
fluid flow and pressure pipe systems is the first time this phenomenon was studied by

Streeterr. This thesis examines the effects of both series and parallel systems are discussed.

To evaluate the silencing effect of water hammer in pump with two equations , the hydraulic
equations ( continuity equation , momentum equation ) and the equations are facing pumps .
First partial differential equations governing fluid hammer in a distribution network using the
numerical solution of the characteristic lines (MOC) on routes which are called characteristic
lines become the full differential equations are solved using a finite difference numerical

method be.

Finally, to evaluate the model results to examine the head before and after each pump and its
analysis explains this effect in Gets more volatile than the series system, parallel system,
because the system changes the series heads together to But the parallel system changes the

whole head is fixed.

Keywords: Water hammer, Methode of characteristic lines (MOC), Newton Raphson method,

Shut down pump, curve pump, series pump, parallel pump
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