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6- Shock Wave



IWAY ol syl = (1905958 AT Al oY olod « ol ! (LSRG 9 bl s Y

s W SSle a0l 148 wyy 3y80 Fluent Lo ;5 RSM
Slys glyal coyw g g5 anwle > (Saasl cla Jse s
e ool ety ROM e o (650§ b o s o
chaie L ) Sen slaids 3 (Slpa@ss ol )l8) ogge
“opl 4 deg bl 48518 e 424 3)90 S (S1AB590
390 St ol JLisl slaJUST (b s (gladijad dbolio oS
dwdid Cuda glil 4 jols Baiod > plply 08 e )8 eolitw]
3y9—0 (slajed glate L ) San (sla fias 55 laps glgel cglite
=9 gul jl ekl b coleg )3 .85 )18 (alkinlejl adlllae
Sl ialS 1 Sen o s o)y (il b i ol
5 it 228 (ljlond b duglio ) (glasys gloel oy g gl
@b (iluwdad (| ogdle CES I sy 3550 ol
Flow-3D Juo 5l oslaal L 1)%en (sla s 3 (Slomised ol

8,5 plol

W yg; 9 dlge

Sl Juloss

slo ey 1, Sen glo s slaps glgel olal Jilos
Sl A)ke e

oSl () Jw Salis e ¢ (p) Jlw pogase p >
() 8 s (1) o=t 4y 25 3 o Gl Sy
EL5)) g b gL ) s 4 05335 (b (o
> Job Aol (L) s o)lwd Jsbo H) (5 & Cod 290
0255 U 0)lsed (5 sl (X) ot (sl 4 s g0
(02) canpmly JUE 1350 9 (Br) cawsVL JUIS

ady 392 syl (b g & Sl gyl el
() daly) 2950
H=fi( 4 , e 9, uy b, X, U ()

g Un of lagiehly (58,5 )5 53 9 pRSESL T gy 5,8 L
e gLl el L g )0 b pusie ey
Al oo Gty ¥ dm o dlally e
%:f2 (Re, Fr, %,a,g—i) )

s, 00 Re g cusdVl JUK 3 59,8 dae Fry oF dlaly j»
U 092 32l g gl e 4 39005 blday o5 3o
ba/by any o ey e 3 i o o 5l Cag]) (950
dlasly &0y Y alasly cplplty 3l o o] S Casnd odim i

b oo oS ¥
H X
Het, X0 o

&

W5 1515 5 1hSen lahias ) Slegsd pba plesl,
Slac] 4l dagi 5SS @¥oles o33 o b T, Lo JUIS
(KIoger 15,8 (sjlssun s 393xe (slaglell o9, 4 " GoseS
polie b dnlis 45 (34 e ol and Rutschmann., 2006)
SYolae 4y Can 4Bl drwgs SVoleo a5 ol lis  2lKisle)]
5 Sl 2o U g by Sl 3 st s SpudlS
39 S5 el 55X g9y 3 |y JUB S G 6 (s
s 53 |y 0a S By oo akd Sy polate (s 20D )8 adllae
5550 5 o3l 1,8 d )3 YOIDF o gy L o JUIS sl o
2 a8 ob L gl ol jI8 Ly 0y5e 1y ond LSS Zls0l
Ui ly LS5 aygly e idl glo JUIS GMS 1y b (cla JULS
S0l Sl g cuBIS b g anily s ols gl gl
5 ob> ((Ya-kun and Han-gen., 2008) 125 0 &, zs0 4gu> 4

Sl G o dly lSen Las 3 Sl 39 ol oSer
sibate d dny o iy aledyd inged (il |y alSityles]
250l 4l o £98g Joe g (gl s glgel gli,) yiSlas dnlxe
2Bl asllae 4 4l Ko g 0l ,a0 (Jan et al., 2009)
= b la U 53 glgel glis)] (gals jglate 4 byt ()
o B 0ylgd 53 e abeS Gl ] g,y sl
e ddsS dinty argly a5 ol L liu] ol b eolatel JUI
(Jafarzadeh ) .ae> jials aop YO U Y- 1) zlael glas)l wilgs oo
= 3 ShPudsd ol OlSes 5 (e st et al., 2012
Cowds b 00,8 (gilwandd Fluent 38l e 5 bwss 1) b JUIS
098 5 gl s Judg e 050 50 ol (gdus Jao il ol
Slden 2Biole] polie b awslio > JUIS o3 b g o)
@99,YsS (Montazeri-Namin et al., 2012) sl sl 1) oo
bl dgh bzl ) (gl glyel (Lo}l )y 4 oS0
sl b ladaly g 2ty Sl 4l i Gl 4 os
)l adg) 4lad 5 o3 elad g8 2wl y zlgel lay)] duwlos
L (WAA) oLaeMe 5 o0lj,a2> [(Kolarevi¢ et al., 2013) wal
“ ki 3 espS slocl ond 4B S bugle (samgd S¥olee J>
g gy = SV g oy Ko s336 slasig, 3l oolizal b o
-t > S ol S]] Jas J oolizal b e
Jon ollejl (b )3 0,8 (il 1, 1515 5 1,50 gla
P8 cciby bas (o350 jee g 0)lgd dlaiel o Gl e
P EP Uk Sl b 4Sd b SepSSe by, cules
Elyel S5 (VWAY) jopcSss o ol alyle)l gl b duglio
Loy hlaie 5Ligy JUS 151y 5 10 o 3 laups
5 k-e RNG _Sradl claus 5 olfislol cela Juo ;) oslizl

1- Classic shallow water equations
2- Extended shallow water equations
3- Lax-Wendroff
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4- Navier-Stokes equations

5- Renormalization-group k- € model (RNG)
6- Volume of fluid

7- Specified pressure

8- Outflow

9- Wall

10- Symmetry
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1- Reynolds-Averaged Navier-Stokes equation
2- Turbulent kinetic energy
3- Dissipation rate of turbulent kinetic energy
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Abstract

Contractions are widely used in channels with supercritical flow, such as water conveyance systems from
dams to tunnel spillways, chutes and flood delivery conduits. Technically, production and development of the
mentioned waves are undesirable due to water depth increase because of several times increasing of inflow water
depth, its spread at a wide range in downstream of channel and water surface roughness. Any weak design of
channels under supercritical condition can cause to scour bed and wall the channel, damage to equipment in the
flow direction, raising maintenance costs and reduce water conveyance efficiency. In the present research, the
formation of shock waves in contractions of open-channel with trapezoidal sections was investigated using
experimental and numerical models. The length of transition walls (0.5 and 1m) and angle of side walls (35°, 45°,
60° and 70°) were intended as geometric variables. In different point of shock waves the values of height and
instantaneously velocity were measured in the contractions for Froude number and convergence ratio 7.26 and
0.5 respectively. In this research Flow-3D software and in order to simulate turbulent flow, the k-U R Md@el
was used. Experimental results showed that increasing the angle of side walls and reducing the length of
transition walls caused increment of the shock waves height and velocity. The average relative errors of
calculation of shock waves height for different angles: 35°-70° and length of transition walls: 0.5m and 1m were
respectively in the range of 4.29-5.06 and 2.28-3.14 percent. Also, the average relative errors of calculation of
shock waves velocity for mentioned models were respectively in the range of 3-4.90 and 5.68-7.63 percent.
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