


j"ﬂ["}"fyn
Solero g oyl jos 0uSliils

Olyos (owdige 095

=S P sl Gy il (ghge b il g

:9M"‘ 1o

b oy

Lol sl

S0 ol 50

o)) bt 5 S g aal Ll

AV 2



’aﬂﬁ&";%;
SHlere g oyl yos 0aSliils

Ol e (owiige 09,5

s gl ]l IS el L
Qlﬁ.:.c o
L asuls y0 1,05 by (w2

=S5 sl ey o gige B il

Syes gt a5 L s aluiyl 3yee )l owlid 5 5 e 331 Cgz 1) saass anaS Laug \WAY/CSIVO b

OEC PRI




prled oo (10,08 abwslny io S (65h b (bl Gl angs

213 ohss onl pled 5o plaaleee S

1S oo Sl dileens lisy ;o (o g Alwgn leules b 4wl ol g lles Gole g 50y 5l iren



dols wgs

o ol (g lens 5 oyl pee 0uSiiils (S g0 ojlu -yl pee aill ) o)l cwlid )5 0,90 (gemmiily cunds gola ilowy)

ezl 558 Slesaly Cot oy ol (heels 1 e algd aSin 0 1,38 b goae sy del Ll ot g5 09,0l

Cpe oo Mgine (g

-Gl o565 5 cdlal 5 Coo 3l g el oals plasil Colrn) Jawgs ael LL oyl jo Sladss @

- el oo sliul eolainl 8550 a2z po 43 K0 laae Sletogh gl jleslul o @

Sl L g 5o il L S oo g5 e S8b,0 6l 6503 92 L 053 bawgs (951 sl (b o gy Cllae @
- Sl oot

o o8 zile » s Ly poeie YlEe g il oo 9g,0l0 Srio oKl 4y Blaie JI ol (seixe §sd> 4l .
. duw, walg3 Ol> 4 « Shahrood University of Technology » L g « 9,8l

b L ) gt Sl s o engy 355 asl bl Lol b5 el s 4 9 o 03 o s3iee R
23,5 oo Cule,

Jg—el 5 bslgo sl sois aolital (LT (slezdl L) 00y 09290 5l a5 (69,050 48 ¢ asls Ll ol plonil Jolyo alds )5 @
- el oals Coley SNS

ool 00 o0liziasl by a8l s yiass 33l sased Sledbl o5 45 45 (63,150 30 sl L ol plowl e 4l 5 @
-Gl 00l Coley Slasl DI Jgal g bslgs ¢ s,lo5l, Ll

\WAY/-F/¥D Fls

s7isls (sLasl
M 3 9 s =ullle

P sl Ay slo 4ol « QLS g y5tas EYlie) (] DY gazme 5 1 (l (s5ime G 4l
b cdlas ol il oo 09,0l caio oRiils 4 laie ((Casl ouls a5l Sljgad o o 58l
P39 55 abg e cale Sladgs o atie 920 &

Bl (o0 Jlre a2 e 5SS g asl (Ll 4o Ser e s g Sledlbl jleslanal @




odSs

O 99 G b Bl e by e Lulh s s Bl A 4 Baile b Sl ol oS e
Sl 35 0lyr (255 @88 ar ool Gl el (o L3S e sz 1) G Lo Ol a5 T (o0 092 JSs
D) 45 05l (o oy STL B3l 58 w0 05l 52 Jelse I (S o5 93,5 (oo ol g bshas 5 a5
Sl g )b (e odgdy (pl 005 (o0 W) e 50 Jlw jLid 5 (L (00 wad Slpess Sl oy
el 0l 215 5y (53l50 5 (6w e 99 50 S Gl (o) 2 4l ULl 591285 3 o 900

Sl S olitin Jewdlas OYolie Cunds g 99, B oy @pS e DYolee g (S > ojluil dolas
85 oo S35 2 MOC) waitis bslas sose Jor g, 3l ool b Jlow g9 4505 e 5 o8 4y
Sgdoto J..al.a.; Gode uoﬁ) )‘ oolaiul la 9 ais k))"\'“" J.clf k)w‘)ﬁ.)b Yol L Sl Pywge dasuin .‘05.'4? L
oot 2 oSl Sl b wiees JS sl 0 Joles Lals, 5l oozl L1, ol > (Sdgyoed &¥olas g o >
‘s‘ok)}uynﬁ‘)wj.uuuj))‘obm‘b45&5M‘50J¢0L>‘5|4:>).&;JYQLLAM95945M‘50J)4LD
2D g

2 Ao S milon e b T Jelow g ey 0 5w g B ae ey i @S bl sl coled o
Eoz w0 koo Sl (6 it 50 (57 S )I)95 5 (6 i Sllagi Sl (6loe s 4 s (6 e

A3l oo Call piagw S50 90 Ol (Silee pive 40 (Js Wgd (0

dadiin gove ipwy (99l gmdly i (B, (MOC) aasin bshs iy, qsd 4, jguulS Slols

Silop ooy (S oy ¢ oy



Y ettt e e e e e e e e e e e e e e e aaaes ol Caenl g Allis & jgo -1 -)
ettt ettt eeeeeeeeeeeetieeeeeetaaeeeeetaeeeteetaaeeeretaaaeetetaaeetrrtaaeaeretaaarrrrnas sy 5 -Y -
PP PP PUUPPRT Lo kil o Sg,aum —) - -
Y et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aeees 4l LL Cas Y-
2 PPN 4l bl sasy Jad -F-)
D ettt eirrerereerereeearererrerereeatarereteerereearatetetrerera e rata ettt rarn e ra e rararnrnarernennn ] pgd Juad
LT dediio -\ =Y
TP g9 0y 5l ol ol I-Y-Y
ST T8 o el o Slalllas -Y-Y
RSO P PP OPPPPTI Py b
A PP FPRVIS Y
AR OTUO TSP OTPPOTRRTRIN T o SedS (5,985 -V
Y b e e e e e e et e e e et et e et eeea e et e eeaeera e e e anaaes SIb Y] Jgoe -F-Y
L TP TRRPRN Bl jué by g oS il s SYolee ~0-Y
LU OO PR Kiwsgy Alolae -1-0-Y
Y s &Sy ojlail ddolee -Y-0-Y
Y ettt e e e e e e s Baibe e by a0 e 5V
Y oy iy a5 \-F-Y
Y & oo 50 98 4y ~Y-F-Y
Y oy LS aBgs -Y-p-Y
L U UP PR OPRROPIION Bl e by Sl o s ooy @Sl Olud 3 -F-5-Y
R PP SBails put Il 50 any i imie —O-F-Y
A AT PSPPSR - oo Gove -V-Y
A P S I A}
L PP oy d 20 e —Y-Y-Y



AR

AR

AR

AR

AR

Ye¢

Yo

A\l

Yy

vy

Ye

Ye

Ye

1

1

A

YA

€Y

1A

¢

£y

£y

........................................................................ JEaile sz b 4 s caay oS> S¥olee AT
...................................................................................................... a2 Jobss aloles V-A-Y
..................................................................................................... ‘5}‘» e \—\—/\—\“
..................................................................................................... 6)‘9.& G Y*\*/\*Y‘
................................................................... JEaile i bz o o b camy 2 oSl E¥olas Y
............................................................................................... ] )SLA-AAA.? SYoles —V-4-Y
........................................................................... ] ‘_,’Jl)jo CE ;_)‘).M.x.; aoleo -V-V-4-Y
....................................................................................................................... rn)LQ,} J.AS
.............................................................. dasiin gy ool b zgd a0 oS SYolre J> -)-F
.................................................................... MOC g, b 98 arpd (m a5 SYo0lee g00e J> -V-F
................................................................................................................. : J.> U"S) *Y‘*f
..................................................................................... oy 0,5 )0 dasuie by, 5l eolawl -F-F
.......................................................................................................... ‘5}‘» w—\—f—f
......................................................................................................... 6)|9A G2 —Y—f—f
................................................................................ JEsle é bz <l an Jobes aslee -0
........................................................................................................... (_g).w w—\—a—f

....... WBaike b,V -2
e Gy ey V=V -P-F
e Silee oy —Y-V-F-F
v sle e b -Y-#-F
O e
e Sslge ey SV-V-2-F

...................................................................................................................... dodde V-0
........................................................ e 58l a5 5l eolainl b oS S¥olas Jo 0,68l o s -Y-0
........................................................................................... il aAlSise slo pl8 -V-Y-0

............................................................................................................ Gy ooy Joe -Y-0



AN

A

¢y

o)

o)

oy

il i b,z el —Y-Y0

........................................................................................................... 6)‘3A o2 J..\.o -¥-0

Sl by el 2)-F-0






YA

14

Y

YA

Yy

vy

Ye

&y

&y

AN

123

123

¢o

¢o

2

1

1A

¢A

¢A

€9

‘_,;»'l DS oagay : (V-Y) S

.............................................................................................. S e JyS e (O-F) USo

wb)ogﬁ‘o}&sg@éﬁgNS: \\’V~I‘pmb%&)ode@Jbﬁw)o%sW(V—\“)J&L

.......................................................................... ;)5...: 4}5; ):.J uujix.a 9 Jufﬂdw“w)y LgL{b

........................................................................................... o do— (28 g (F-Y) S

............................................................................................. ooy S - 20 gzie (O-F) S
.................................................................................................. ‘5,.»WWL~(?—\‘ )JS...;

................................................................................................. 6)|9A ] L)wLo.s ( Y-Y )JS...;

.................................................................................. X — 1 axias o dasin bshs (\-F) &

................................................................................... 0,5 ly daseive bshas ooy (Y-F) IS

Sy ey imled (V-F) IS

................................................................................................. Silse cay Liales (F-F ) IS

................................................................................... S )L».od W uS.».sLo.w (\—&)JS...;

.............................................................. Sy cJl> L ul))? L;iJj)..\...m

3 el > (Y-0) S

............................................................... Ol 4 5l 5 ey S o sla el ) cod (Y-0) U

......................................................................................... Jﬁw&ﬁd&b)&d@(f—&)ﬁw

......................................................................................... Jj‘w@%b%&(a*a)ﬁw

......................................................................................... ﬁjbw&%b%@(?*a)ﬁw

......................................................................................... £99 ooy Al v (V-0) S

................................................................................. 6)‘940 G2 )L..o.: (ominirnnd &AJLA-MJ ( /\*&)J&w

............................................................. Silge A yo b ym (Sdgyae

3 emle > (9-0) S

........................................................................ Obe) 4 oy Ay (e sl el )b s (Vo -0) S

................................................................ Obey 4 Camd Gl am e e el s (VY-0) S8

W%

oy 3l B ae (VY-0) S

ooy 3l am e (VY-0) S



Jd gl Juzal

do A0



o Cooal g Al & g0 -1 -

S e ley baladi o 0 (g ylad 0 00) o] Sliogas &5 cul Gl Bailepd ol
Bale e gl e o (oo il b et 6500 Bl b 4 JBule Dl Gl Gl 4SSk
el gl 53 a5 Cenl e 0lyz o o S b s aps - aiel oo (535 e bz |y 0ole

2990 Sbml Gy SLSU B85 L Lo o ol aty ST 0 WIS (o0 00es 5l
aS 858 oo BB e S i o 1, (V-)) s asS 5 eoliw | sanay opl S0 Wilg oo ) Al
abasd ol jo . aib &S o 0 V) cepm Lol g 53T 121, ooy yo dlg) bas s ool e
CAS o0 3 b 5l aS Sl S ¢l Al Ay doe 50 0 090 (o0 s SLSU sl b
o8l el ety o Jlid ¢ g)lid 3l 4 i 55l e T p g ey (o0 s 4 SUSU ek
LS CS e 4 g Cewd Y Cow 4y (g)LiS zge G AT 09l oo el jlad moll cpl LWl e
aelol 295 (LS g L8y S5 > 4 (e g e Gle g A SlyS eSake G35 e p0 (5 Lid e
20, 3YL 5005 o Syt &S o e 0 zee ol SEasl Ll olal cle 4y Jg . 0lo vales
by el ol g ad salss e Jlad yulas glis)l b (gl dg) b gales o Jled 121, e
Sl g Cenl Col o 4 Cnd by Gliasein cabb 131 9 1> 1) 4Gl plplo . 0sd 0
o Al oy ) it o 3 Ll A5l 1o SISl o5 By g 55,5 on opeme LS

D D c i
o PR —

— T v & RETIR

V=0
t<t. (J! t.<t<t, (o t> (z

lo alg) )5 ol i ooy - (V1) S

Fal ol ol g s ooy @ ol Sbyo ol el dod las ponn S o jLid Ol

YN FONTPCOWIURII - I L3
oolitul o Jlw ootz (5551 Gialidl Sl o cny 1 ol IS b aba 90 (o Jboms JUi (s

Sllog el omany cpl a5 058 (oo gl 15 758 4pd Sbml ol oy SUSU (Sh5el> 4T 058 (o0

' - Transient state flow
Y- Water hammer
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- Newton

- Lagrange
- Monge

- Helmholtz
- Weber

- Marey

- Korteweg
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- Longitudinal displacement
- Streeter

- Chaudhry

- Thorely

- Bergant
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PA - _‘gP+AP!A
“ i V+C | \V+/+C
PA(V+C)| | Control Volum | | PA(V+C)(V+A/+C)
| |
- - _

S JRS pm (1Y) JS5

PA—(P. +AP)A=pA(V. + O)[(V. +AV+C) — (V. + O)] —»

AP = —p(V. 4+ C)AV 0=

C>V, AP = —pCAV (Y =)

P = pgH r—rv)
C

AH = _EAV (f—1v)



