d.';.&;j.;— ‘;Q.Lp Al;u
roe Ol pes
VY40 Jle ¥ o les «‘.A:J'}Li ISYL)

JUL 30 b 3> $95 33 6 T gl ) g Cutbigo mili (Gous andllane
SSIIM2 413910 9 31 oolaiw! b (wgd

Y . 7 \ "

C}«»Lﬂ am‘) Q‘j.q..@ aj; )Li}t,w‘ -

b o130 jos A )| sl ylS (g il =Y

hmontaseri@gmail.com

YL E] 2oy b

[YFar/NVAT sl s fl

Gl 4 canb s sbaalbiag, i Sl @ a5 b ced $bag; 56T Gl iy 5l S8 Bl AU L el e ol ST 0K

ST GBI s 0l 2 Ols (g3ue (ilaand b dlis opl 3 ol Slas 55 1 (65b5 Cenl 31 60T wsly 5 Cand e s opl ol ol (g ke

5380 5 80 KT wsl sler Lam,n\T0 5110 A 80 Coxd e slex 53 SSHIM2 gaue Je Sl eslizad L a5 VAY a3 SO o

4 S SSIIMZ Jute ol shane oy ol o atls - Jool 5 o3 JUIS L3 (Sl 4l slal 5 Ol o g oo sl s &

ol 0 3T s OYAY) OLKan 5 (g pmamie a0l @=L =l s etd el RNG 5 55k k-g Seaal cladus

22 0L el dbes (5,8 (p iy (Sl g oslal o zi ghls a5 4n Lgﬁfj a5 lacaad g0 dad 3 Jad e OLLS ol @Lﬂ

e olal xS (glyls s Y L;j:fj asly ose 53 5 3 l)ch.wgi.p}} S5 50 Ol e ambo (5,8 (iS5 e Sl

151 Slie 1 a8 S 53 5 e o it e 53 0L el ades 5 0 (Sl Sl plas 3w ;3110 a3 sa

o5 JUS (Sl 4l Ol ol i Sl ST 1SS Olads”

lis umdge el Jlis @ g )b ol 5 L
sy 3 6,5 4t Ol (V) US55 sy oS
3 asl Ol pl ax SV sl sy g ol e)len
03 e Jele Ll il Slay e (6 S i oS

Syl eyl aule

[V] oozt JUIS 53 4 515 0L o 2N K3

streamwise velocity

transverse velocity

secondary flow center region cell

secondary flow outer bank cell

I~ vertical velocity

Fig. 1. Secondary flow in curve channel

215

doddo — )
(el (6 ST Dokl Sl sl gl KT b el
0 Sl mead 5 2505 3l G e S IS 4
o ol JEEl s corge Bl JUS o5, dlas
Colld Gas cpl 4 Bl Cas (gl gl ﬁij J=s
el G355 5 ir Sob o GLLE 53 0L (S
s B Ok () Sl 8w e s L
23 s e edal ol S Olan &8 I g oDl
J=1s 55 aS ol o cpl ayls s 5 J_<.3> T LS
el pgmge 4l Ol 4 s e by o cblis
o 580 ol 53 S age BB edle 456 0L >
ol 3 Shse Jele 3ol ek JUS 5 0L s
Ol ol e ol sy, S oS 5 gy JLal

g_j"‘j"L"’ &;M.»l‘ LA}-‘) a‘)\).ib Cawn “ s Lﬁiﬁf L 4._34}.:‘3


mailto:hmontaseri@gmail.com

QL:“\MJ&MM

0L N sl asls 5 Candse S0 (oo anlllan

Obr ks Jazme ST 5 4 oS sbre Sliges
(A b)) oS i b 5 0 1) Sl 450
ok I LT sV o)l 5l 0L > S Ll i
SIS oo oS Glacs pu 355 b Dby LS o0 Zala
s Ol A s Mgl e Sadlie agks
N A B e TV R R | P CH PP
Gl Ul il xiy ST 0555 (SAiltr ab sl

g Al iy Ol gy Gl Al 5 S
a0k sl Wb, o s e L gl 2ol g
Sl e el pla (1884) P40 3408 o (el
Jlo o3 caaadl V] ae adlles Olust aw s Sl
A Sl WY gy Shesk Jle VE el (14Ve)
$lts g, > e b s ol s s |y e
VAAL Ol s LT e colis cund o [£] 55 slgein
sl b S5 asll poler a3 Ol sakes &
T T DI VIR VIS JURN ) U
o Jome opl e s @511 V4T Jlu 55 (55851, (sl
L (U e S Soml wlag, (o pln 53 ol
A cledd o33 s o el L 0L > s
Olss 4§ ae rndige Gl 4 OL (sl Ol sl
U s Slges 2555 a8 gl 3 58U
£0 L Y Gl sy (VAWW) Sy b e 3|l
L oesel asls e ol s oS a1y ey
s 5 Sl V] cd axdls S5 Jde ) eslinad
Yooasly bl andls amys A 1 agly s (1440)
5 Al Dass w Jlsees Ol sbml Gl 1y E0 G
OO A] el o3 S sl Slges 3555 51 S sk
S phbed 5 0L S s (T0)) SIS
B A N b 5o Gl KT S 4 Y
o= 534S das e OLLS Ol @L”J sy wsils )3
03 PGl o &S 2o bl o2 nl D3 Rl b
Jls o5 [A] el wign £ 585 4 e e el 4l
53 Sl S I3 Jomen Sy s3dame Sl ias 50 555
ST 3 0l S e 5 ST asly 5 g3

216

s 4 asli b ST S s Ol SOl Conss
jdﬁd%)@c@\aﬁ@@w&)b
el o S11(Y) Jg.i 53 (Y444) oL,

(Y] e oo 3 olail G 55 0L e SN Y Y2

9,

Secondary
Circutation Dividing

Boundary of
eparation Zo

; :Ei: jI:J

RIS EEs

SECTION 1-1

N AN
SECTION 22

2 2 T

paazeR o wary
RN AR

Fig. 2. Flow Patterns in Laggral Intake“
33 0l Ole 553 e sdaline IS5 cpl 53 oS €S0kes
el e 5 e e U il s, S G
S Jleel 256 L bl w LK w0 0L 0Ad s
L a S Okl e Sgr 0 Ol sl JUS S b
2 hle 5 odd ST 5l fewd 355 0 el Cead 3
JUS 505 65 _ed Al o 0L s ol ol JUS
Ot Sl amio Gk 4 05l Sl
el Gypme Ol S e Ao 4 S 355
53 Ohr el dmieo 50 Sl atiie S &S 0les
AT 4 63505 Ob g 4z Sl e ) 22 S
3505 Ol (il 2l en Son5 e sy
AT s S Sl b I ST 4 Sy i
303 ol JUS G )3 Gl e ge Sl o e
e Gl 0L ol KT S e ees @
(sl LS 0Ll S sy bl (Y IS8 3 A asl)
b sl bl 51 AU S e Sl s e A
ceed 3 ol Dl e Slrs ST w6355 DLz 0L~
S spi Sl sk s Sla sl Ok sl sl sy
53 Sade Ol S S8 5l e OF S5 550
Use @ spse hp amdo S IS0 4 il LB
@ oodd bl IS8 b 4l 503 S Jas S o)l
(YIS 53 A b)) ST s i o e il

ST 51 ey s o LS55 1) jgie b s o)l



\Y¥a0 JL./ Y UL‘,.;';/(..M;;.LJ:@)};

oot Ol s wdige Sash — ode dae

AT ey 25 Ol o5 58 e S ol B
S s el SBg s G 4 ol L
Ol ) slul Wsls Ol praes s 0 OSG
o OYM) ssblpny [Vo] ol s 51 iy a3
S 5 St gl LU gsde (gleand

D] cstls s U 51 ol KT 55 0L
5 5 e i bl O S Sl e
53 s A g JUS 51 KT s Sl
b ol Ga (6, KT bl 5 oSl Ssline slaci s
SSIM  ssae Jue 3l jgkaie ol gl ol Jrasss opl o
Golo and w ! jy sbie pl sl el eslanal 2
23l ST L e VA 3 JUE s Ol S
5ok atls  ax 3 80 6T wsly bas ;3110 Condge
5 Grame AL bl L Jue 5l ol =W
wlsl o3 Vo]l sns L3l zwss OYAY) Ol,Kes
Ol oS 5 el asls 5 Camdye s n s p
oo 5l a3 Y0 510 A (8o nguﬁ);ﬂﬂ Coanb g0
N T S D T I KRS G R NP

ol

DL Jae Y
OLes 5 spame ash 4 by AKLLST Ja
osliul (g3de e Ol S (51 O bl oS (Y+2A)
VAv 6550 4l b s JUS SO 5l el ole ol
23S g N e by e YA kg wa 4>y
3 VY Jb & s JUS S 8 CendVl a3
29y e O/Y Aok 4 esitons JUS ¢ f o> 02y 50
o 30T Glaeylgs 5 aind a5l JUS S sl
AU (M2 4 5 Ll 05 (58 S,
DR B Srass a4 Sod 021107 wsly cou
G=£07 Ll plee ot a4 o ST sl 5 il
/0 5 e e YO O 5w LSO JUKS Jub 5 o e ol
sVl Gos sl s ) £ s3ps Las O USE) ool

L;’J M)J i.f\f L;e\fu‘ Lffb E) ):ﬂ‘-;:.’hﬂ Vo J_}J}

21/

LOYW) Sl olid 5 ol ool 4B S ol 3
Camdye 53 s A g 5 S s SRbesl el
G0 X N0 6T e agly 0 L am s e (K
sy e sl oS e ey b (e oV 5 e
L] dles 8 slgy sy Ol S b (ST aniy
LgLAuiJh}}% rbul L; (\YAY) L;)ﬁu.\.:; L5>JL’9 E) at\i‘:ﬁ\
S5 oo i by am s & e sy AT
S 3B 53 )5 VO Coadge &S w4 (pl &
ui‘ .J}aﬁ M\j} &JJM b éf.qs Sy A2 V'j 10
sl plnil Lo iy S35 s P SRy b Rl
Lo A e s (WYAY) Sl VY] e
2 o Gl S GBS S e
S 63y 0L Ol (§,S o3l b 0Lyl (s o sd
Cs o Dl et (S 93 sy G S8k 4 o
Caliis gla Joms (gl wsd 3 3 g pe sla ST wlas s
Sl Sl sblss 5 110° 5 V0% 0° Gblss b s KT
b}\)')w [\Y] Ju.bjs o b ‘\'o 9 Voo L-\.o ‘ioo
53 il ST s 0l 5801 s3de (s3luand L (ITAY)
R 4 &:M.?jlﬁ )‘Jﬁ‘c]: )\ oalaul L: a5y YA U‘"’js
Sl by oS s £y Cambe sl 0L S
Vo sllss Cod am s 110 Cundso sl 5 4 s 80 5 40
Soo adlas & (\YAO) JSlias VY] cxls p ax s 4
Ctls a3 WAL b Sl sl (LT s sy U S
@bl LVee® 5A70% V0% (Ve Y Qe® Cnbge 0 5
J:_<:T LJ|J,>U\ 4‘.’.)‘) E) C,\.;,';é)ﬁ J:JU o’ 9 W go® ﬁfj
B gl 3503 oo Sl 4 83505 gy Olin 2
S Je G sy AT addlls pll L (V7A0)
3 e 3 Sl asls OB s & skl JUS
slacs w3l eslizal L OYAY) 0L 5 (g aze [VE]
ADV 6-)4-’“6‘”@]“ Lgi 64.12.\.0)4.30-1*:! M‘JJ.:
oy Loar s WA (58 e sy b B LS G s
33 by OLAS s 3 am VY0 CumBse ys ol ffJ

jdkﬂ&bjsﬁ&wdwjzdi}ﬁdkﬁ



;;"L:""\LI:‘“""JLSJ“:’"W

0L N sl asls 5 Candse S0 (oo anlllan

s S, gl Olge 4 —pU SNlex
5 okl K-g [ Saasl doe s 5l dlis opl L3 L e
53 00l 3 Jeol s 5 o eslinud k- J.. RNG o4

ol ot alie AL LT s b (Seisl Ju

Som Ll 5 Y-

Jbe 4 3,0 il Jhel Jue Lol ol 51 S
G305 03 Saidl 5 Ce o 630 kol d dlesl gl ol
el ol enlanal G s 550 by Sl Ol sV
Ch.ﬂ 5 2> 035 L SSHM2 Jue js Ll ol Jlesl
Al 30 035 e pomas 5 Cewd Gl 0>
oS S sl by il 4 e s e Jles!
Ly Olge sV (53555 53 Tl (Jsn sl 5 5L
s Jlesl CansVU 4 1) me (63955 S 5 03 S Ty
sla el oslie U el (UN e el s Cmmees Llel
e & (8) Solgal 5 (K i 5 bl Seasl
35 Jles!

Slsl S 5pm dal b e plad sl oo 5 03
S e e e Jsb 4w g L s Jlesl is
R pde bl e B s ol s e
b b (s 5 3508 S 53 Ol Dlals
O/ Jsb Olen b JUS g 252 Jools s ohaie o
G g.JT c]a.dja el oS Jde (s s ol 53 e
S5A o e olad gl e OLAIS e b2
Sl 03 58 e 2Lk sl s etd Jlesl (K) s
s i bt Gl ssde Jlel is Sl
cldse s 5 gl @le oslir 056 51 SSHM

JuSL;a oslaiul e)‘.,\a- )J\?r.a

SO S (bl gwyd ¢
(Sril gladie 4 Cond Jde i ol sk o
syl K-g Kl gls Joe 5l eslined L SSIIM2 Joe
2olie b die o by s 5 el | RNG
O olad ol 4 b e il Wblie s AL
awslie wgd Jtls ad 5l e Sl 00 5 80 Y0 (Yo Vo

ol 0

2138

SLols b mdlas 5l ey Y S prmmen sl (52555
Gladed i S35 o e VYA Jassze s b 5 55
ol 0 el JUIS

AT s Sl T S
0.2500

5.2000 L

7.2000

Fig. 3. The laboratory fiume

SSIHIMZ2 H381p § 3 %0 -Y
Gl el sl azi g 1880-4) sladle s SSHIM Ju
505 G sl oK Ll gl 4 e
Wlts g, wdige wn 55 4l pl il 0l 315 ane g
B T B I R R
Jhe ;35 B 53 b S sk 50 aslee SSIHIM wils
" e elaze 2 4S5 e e s kg
S eslinal Lol jon J 28 o By Sl e cnl D3 508
Slp 33 gr oslinal Lyl o33 450 5 G506 Glag b
oslized SIMPLE (=, 31 51 JLss 5 e o Ole 58
O 55 Gl ot slains 31 Jhe (nls 553
o dwdir 3 € 5 K Glas aole b ase ple 5 Co e

DV] 55 0 a S

Jo Ols oS Y slas Y
s Sl 056 5 sl 056 Sl L le (Sl
03 el (6 S b yie oy s o 5 sl oL - s &S

gl Ll 51 5, 5 (1) (Sawgm SVslae 0L

)

DA 555
opu; . V)
axi B
d(puy) | Olpuwiuj) _ 9P , 3 [% +
at Ox; Ox;  Ox;  "0xj
dujy | d(=puu))
a_xl] Ox;



\Y¥a0 JL./ Y UL‘,.;';/(..M;;.LJ:@)};

oot Ol s wdige Sash — ode dae

Gode s JAK.L"U)'T Jbe ode anylie b IS

SECTION 30°: Tangential velocity (U)

SECTION 115°: Tangential velocity (U)

14 . LR
=12 ! =129 | |
<10 A S04 1
s f £ 8 : o
b= 3 26 to
s ° b 387 1
g 4 1 ,-'o E 4 I o
fo S 2l 1k
2 ; S 2 1//
0 0
r(cm) r (cm)
Gt K-8) gsae Ju z= =5 RNG) e ds s — - = (A5 L5T s 0

Fig. 4. Comparison between Experimental and Numerical result

L (m0) JS5 b e Gar domis 53 Oz b
5l 36 0L bohs asmis ol 3 45 das e
JUS bl S cans b Lyl 5 Bl S 466 0L
Ok bskst 55 (7 -0) S0 a8 o (b 1ot e
534S B80ka s o 0L O e 3 amis
amio > Ol bk IS S0 g el IS 0
IS Sam ool S 4 Sl (Of o s
oslgms SUS 315 VL 51 &S Sl oS ISKE 4 el
ol 4 s Gl 3 Ales SIS g s A
S e 3555 S

Lgbmdf}u =y shls calsee glasl 5 50 OL > b gl
bl ool S w0 bl s &S cod ol bW o L
:ﬁ)lzﬁ‘jﬁ

0L bt 5,0 45 (glamins (0L 2 ekl aoeis =)
Ly bl JUK 5 0L byl pl 5 K0 woedisd s
LS o i

ol G a3 0l plis ab A Saslis 4 Y
.éﬁMbﬁ-d)‘ng.u)d‘ﬂM&wQ}U
Soslee 53 ULz gl 4l B Suls 4l Y
ST 5l e ol QLIS A1 ol g0

Sl S Sl bl 4 sgdee Joee 1) aeis -8
sliledl (gl 5 el ol G a4 bl QT;\J:@
(Bdag) conl das ol To & oS 3 s b gl

219

sdalive (8 wdir DMl i S35 1 s Lol LS
“S S Bl d.ubj:m.: &JJ; 55 M| ;ﬁl Dl
9 s oK&iLc)T g_,\.l.‘p JLS JMMJ BLEER R Sdae LQLA
Slsds s by s ol Silwdde 5 055 0,8 Sas
die 51 Jol mli o Col jasls pimen
1okl K-g  Sxisl Joe 4 cons RNG k-g  Kaisl
S O e jlade ST il s, 65 (6 g s
C,\.C)w )‘\.\.D.A P e 85 ol L;)jo)l\.\.:‘ ;’;\.c)...q 9 0l
Cewl ool wid ) hai o U lgie 4 ool (550l
o3 ,0 RNG Saas] Jae gl o 1S5l Slowle

ol ZYINE W oz 51 g0 >lg 5o 5 AAUSY oo oo

P NG Rl 53 O el -0
Gos e 535 Ao dw 3 O bk (0) S
dstM@uj\Jwbchhwgﬁ;}mjhw_}u
O a4 jten SU3 55 D3 JUIS (635,55 )5 s e GLES
LWJ; w\)buﬂﬁdow&\beﬂﬁbwy
B (52909 Cbu.a J&f ‘Lf‘-’s ‘};-}JD- cbu.c L
NgoA 3 om s s SV mol w Ol oS



Sl o 5 (S e e 0L N sl asls 5 Cand e 30 (oo anlllan

Sslize slasl 3 5 0L 1 (0) JSs

Z=—=—==__ Saddlepoin
e
=

Separation Dividing stream Separation

e
o
- N
5 5
L zone surface = zone ## 2
5 Dividing stream, ~ 5
1S surface 5
S n
Z \
Dividing stream ; /
surface /
=
b) Mid-depth c) Near water surface

Fig. 5. Flow Patterns at different horizontal planes

Sslize (6,0 sl s s LT Ksp ol K USS

W

ratio of diversion discarge: 40% ratio of diversion discharge: 30% ratio of diversion discharge: 20%
Fig. 6. Flow Patterns near bed with different diversion discharge
¢ L v

0.1889 0.1882 0.1879

WEJW:\:{\ 6})J{L;L¢‘JUE4{L§>})}&>J§UVL}§¢;

60 Liter/sec 5,5 3 & ‘ 40 Liter/seC 35,5 o3 (o 20 Liter/sec (5,5 > (&I
Fig. 7. The effect of main channel discharge on dividing stream surface

oy Gl L s eyl Sy Db S 6 ST (o SN0
e b Ll sy, e e 5l T g Slas SN G5 Sl s Ol L (1) S
Sl e e L ST 0ays 5o Ol > S5 3l J,__;j wa—las Gl bl 5 ol >
Db o S S (V) IS 53 aS 4 Solan s o QLS |y o
L;j_iﬂj_gé_.ddl_;lf&:))}o_f:j;l_?—\’—b c}_'_ljukiléj_:ﬁfu_pg;»ljl_!;_,_iu_naﬂl_&n
ok~ 2O g el e s S e S S

220



\Y¥a0 JL./ Y UL«.;'&/(..MJ-JLJ:@)};

oot Ol s wdige Sash — ode dae

St S35 Ol e Ja a1 S (ol JUS
5T S s &SI s cl oyl opl 4 S
52 0Lz s o 5 ekl SLEI YL - S e B
g Dol 2S5 ol JUS o)l a0 e (S03 5
JWEl s a6 Ol r 6 S 20 Ol 1 ey (!
ooy b3 W 55 s 5ol sl e e el
St s bl cdls s oyl b e
S O Simsn S8 Wb el ash ol 5l Lol
2o Sl sy Il L Sl e 4SS ) S
3 Ahe Sl maw g GRS s e amio
Ve ile slaa sl b (6T 0 48 50 o e ol e
O e v R PR eSS EE S
S AT S 35 ad e Jale Ll il S5 S
A e 53 ST e Oligman 15 258 2t S

(AU ol

slal o Lol U s (63555 (23 Sl s p sk 4
N0 Camdge 5 At (6K 03 Slp e Simio
A AN e T o sl Glp gade Jbe 4z
ol Ll ol JUIS 63555 55 V6/0 ol Gas s sl
sdalis (V) 2 3 (luand s 5l 45 4,8 0ka o
i bl g (oS Dl U 3005 (23 RIP) 25
tmino Syl &S 38w Uy e cnl ol Sl e
A3 Sobe s ol 3505 (23 Sl Sl it s

.J)lxmﬁw:bﬁ\ﬁdﬁl::j}:x

OS> § aailid  ypun )3 O 2 (G951 -1
Wbtags s 5l GRS 53 Ol el bl (M) S
L OYAY) o313 im0 IS 5l Jol> odies JUIS R
5 0l S et L Sagsy ool des e 0L
roiens s 53 45 3213 OLES (g 3 5 pfiene s ) (5,50
lps 4 Ol mae (S35 53 Sl s b alol

(YA 0313 ,40) poditons s 31 (6 50T (0 5 o3 51 62T (A S 3 Ol o o b st alio A JSK3

—Top

... Bottom

(¢

Top

-—==Bottom

(I

Fig. 8. Comparison of dividing stream surface a) in straight channels b) in curve channels

Tl 5 S 53 0L e amis 5,81 (1) ST

a s T ‘.;J:f\ﬂa\.ul)l.gq-): ITO Cnd 5o 5 1l

N

~ Dividing stream-surface
(near water surface)

Dividing stream surface
(near bed )

a) A lateral intake is located at position 6=135°which has a 90°

diversion angle

s A Sl sy a3 10 ol e s i

Dividing stream

surface (near bed) ———p

Dividing stream surface
(near water surface)

b) A lateral intake is located at position 6=135°hich has a 30°

diversion angle

Fig. 9. Dividing stream surface at two levels including near the bed and near the surface



QL:“\MJ&MM

0L N sl asls 5 Candse S0 (oo anlllan

cla..: BE QLLJ&- r..:m.d P )
a)Near the surface

CEM‘}LASJ)M‘W&‘}&&LAJ(\.)JQ
X

\
\

NSRRI
o\ WL
(LR |

S B ‘Jlij" r:..“.ZJ P )
b) Near the bed

Fig 10. Width of Dividing stream surface

5 o2 SRl plpl s Al el es 1) (5
502 3 e 5 3 Ol el amio S S e
She b Sl 5 3 O e aeio S @M
bl Kl asls 5 Cgndgn 055 cilin Sl 5500
Ol OV) Gl S 5 ) Jsdr 5o Job m anlie
shls a5 4 L;J._\ij 4l aCad g0 dan j3 a5 3L
i (D p e (SAlr (Ml sl ot
ol aio (5,8 (p S 5 e 1553 0L e
wily s 00 s s 1y e oo 515 5 0L
Sallr >l oslal o meS gl ams T g, K
S 3503 Ol e amio 558 2S5 S 5 0L~
I3 515 53 0Lz o mds S5 M
s Yo Sl asls Ok sl Sl a4 b cnl b
I i 4 A 5SSl s 5 ST sl on e
Glacanige 53 0L @S immen el (ST sl
bl ¢L;5 03 das e QLS a3 Yo VYo 4. (g0
53 b s i 2,8 43\ T0 b s 3 (oS
s b oplabs o)l JlEe o S S 50 5 o i el
Cadge 3 6T e it (6K amio Sl 4
Ole ol @ x5 Lol ax 5 Yo (6 KT asly LYo
Cons Ol Ol 831 51 il b 5 sy 55
B laohlsl 05 s spms oo 53 bl
33 G @Lﬁ o= Sl el ool ol s Jﬂpb-

T T o R P g A C

222

5 0l o Amio slasl Ly (6T 515 5 Sonbse 1Y
Ok gl (15
WS,)CL)qu);MWuzﬁ(M)JQ
515 53 0L Sl wgel gl ol oals Ol (W
Loy V0 Candge ol ehae SGo5 515 5 i S35
IS s At 6T s ) 4 S e Ll
I5 53 Bl s amks 5,5 e ol OLES (V)
Coslite (5 Sl sy b il slacaad go 55 o 5 S
S RS RERPIA (S RS- R NS I
Sl ol (5 So3l) AS 51 41530 or > dde sl s
W o WY i 3 6 Sl gl oS

SIB L ST le Candge S s ey e 0L il
SRl S 53 Ol e s 58 (5T 415
wsly GRIB L e Al e Sl e s 5l
Sl axb 5 KT s Sl 4l slal (K
Sah e S5 e R e S| PYE R WES R
Ol Sl > sbal (il 4d Ol oS 4 50kes
5 oekd gl s Slgws, olllal il el
SN Al s e bt om0 e SR
St S35 Y Sl a5 L e 5 e g
che 5 2 Bl e el gk Sl ol
A 305 s e S5 53 Olr el amio
gl 5 o2e bl Gose s s ks KT 4 Sl
Dladily il ol SlaSlS 53 Ol e amio



W26 T 7T ot 7 s 3 o5 e Olpes (odige (Aass— oo e

Lo b é_"alj»i\‘}_p—Lgﬁiﬁgilb'm‘_glil}j}uﬂjéu.-):\"o S e 53 0L (SN Jss

Near the surface Near the bed diversion
angle

30°

45°

60°

90°

il f;‘: tyy | 1
H || | | ‘a | ‘ ‘
Fig. 11. Flow patter at position 6=135"with different diversion angle. (The ratio of diversion discharge to main channel discharge: 40%)

QTCEM)J)JMEWAM‘QW—\ J}Ja'-

Q,=40% Q,=30% Q,=20%
0 [0} Wb WS Wb WS Wb Ws
45 30 0.188 0.224 0.1638 0.197 | 0.095 0.144
45 45 0.208 0.233 0.184 0.182 | 0.1376 | 0.1406
45 60 0.258 0.192 0.2105 0.161 | 0.1525 | 0.1246
45 90 0.263 0.1601 0.2175 0.143 | 0.1615 0.11
90 30 0.192 0.217 0.1544 | 0.1802 | 0.071 0.1417
90 45 0.213 0.228 0.15 0.169 | 0.1118 0.13
90 60 0.264 0.195 0.188 0.152 | 0.134 0.123
90 90 0.266 0.165 0.2013 0.141 | 0.148 0.102
115 30 0.23 0.22 0.1672 | 0.1922 | 0.0855 0.1¢1
115 45 0.211 0.22 0.1667 | 0.1859 | 0.1175 | 0.1391
115 60 0.254 0.204 0.1969 | 0.1738 | 0.1438 | 0.1114
115 90 0.267 0.201 0.1968 | 0.1665 | 0.1532 | 0.1012
135 30 0.184 0.25 0.127 0.1938 | 0.0601 0.143
135 45 0.225 0.238 0.167 0.183 | 0.122 0.137
135 60 0.232 0.184 0.1952 | 0.1582 | 0.138 0.124
135 90 0.24 0.159 0.199 0.146 | 0.151 0.1022

Table 1: Dimensions of dividing stream surface near the bed and near the surface
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Abstract:

The use of lateral intake is one method of providing water from river. The most important issue in branch
channel gets the maximum of water and lowest sediment. The rivers rarely run on straight paths in nature,
and most rivers have meandering forms. In a river bend the presence of centrifugal force leads to the
formation of secondary flow. As a result water particles near the surface are driven outward. The secondary
flow advects the main flow, leading to high velocity at the outer bank of the bend. On the other hand the
flow at the bed of a channel is directed toward the inner bank. The interaction of the main flow with the
secondary flow forms the so-called helical flow in the bend. This flow system has important consequences in
the longitudinal, transverse, vertical velocity distributions, transport of momentum and streamlines at
different levels of water. Therefore layout the intake outer bank of bend is one of the ways to reduce
sediment input to the lateral intake. Combining the helical flow and complex flow pattern in front of the
lateral intake is added complexity of this three- dimensional flow pattern. The flow approaches the intake; it
is accelerated laterally by the suction pressure at the end of the branch channel. This causes the flow to
divide so that a portion enters the branch channel with the remainder continuing downstream in the main
channel. The portion withdrawn by the branch is delineated by a curved shear-layer surface, denoted as the
dividing stream surface Because of the streamwise curvature of the dividing stream surface, the diverted
flow experiences an imbalance between the transverse pressure gradient and shear and centrifugal forces that
initiates a clockwise secondary motion cell. This secondary motion interacts with the separation zone along
the inner wall of the branch channel. In design of lateral intakes, determination of appropriate intake location
and diversion angle is very important. In this paper, we simulated lateral intake at different location and
different angel by using the SSIIM numerical model to investigate dividing stream surface and separation
zone at main and branch channel. For this purpose the flow is simulated using standard k-¢ model and RNG
model. For calibration of model we used the result of the Montaseri et.al (2008) investigation. The results
show that in the curved channel the dividing stream surface has a completely different structure than the
lateral diversion in a straight one. In other words, wide of dividing stream surface near bed is smaller than
near surface. Furthermore, in any locations dividing stream surface width near the bed and separation zone
has largest dimension at 90 degree diversion angle and has smallest dimension at 30 degree diversion angle.
Also, in 135 degree location, dividing stream surface width near the bed has smallest dimension and dividing
stream surface width near the surface has largest dimension at any diversion angle.

Key words: lateral intake, dividing stream surface, separation zone, channel bend.
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