oot
Jogoooobdboggn

oooooo'-ooo00?-0000 8

00 00 00000000 00000000 (0 321-8585 000000 7-1-2)
2PhD.00DO0O00OD ODOO0ODDODO (O0321-8585 000000 7-1-2)
00000000 00000000000 (0 321-8585 000000 7-1-2)

goodboogboooboobooooobbooobooooboobooboboooboboobbobooboobobo
obooooooobooooboooooooooobooOoobooOo0oboOoOobOOObOOb0bObO0ObObOObODOObDODDO
gobooooodobooooboboboobobboobobobobobbobbobobbobbbOobbo
gobooooboboooobooobbooboboobobobobbooobbobobboboobUoooo
ooboooobooooooooooooobooooooobooooooboooboobooboobooOoOoboOoOobooOoOono
goboooobdoooooooboboboobobboboboobobbobbobobbbobobDbbDbo

gobobooboooboooboobobobb

Key Words :

numerical analysis, turbulent flow, meandering open-channel, secondary flow,

Reynolds stress model, boundary-fitted coordinate system

1004

0000000000000 O0D0D0O0O0O0OOo
0000000000000 O0ODOO0D0OODODOOn
0000000000000 D0O0D0O0OO0OO0OODOOOO
0000000000000 O0DO00O0ODODOOn
0000000000000 D0ODO0OO0OO0ODOO
0000000000000 O0O0D00O00ooono
00000000000 O0OD0000DO0O0ODOooo
00000000000 00OD0O0D0ODO0OOD0OO0O
0000000000000 O0D0O00OO00OoDOoOn
Oooo

0000000000000 00D00OOooon
0000000000000 0O0DO0OD0OoDoOoOo
oovVOooo0o0000DDO0ooooooao
0000000000000 0O0 Toebesd Sooky?)
0000000000000 O0O00000O0DOO0
0000000000000 O0D0O0O0O0ooooOn
000000000000 O00O0O0DOOoOoOn
0000000000000 O0O0O00O00O0DOO0
0000000000000 0O0O0D0OD0OODOOn
0000000000000 O0O00O00O0O0O0O0O0
000000000 DO0OO00D0DDOO0O0DO 25
0000000000000 O0O0O00OO0D0OO0DOO
0000000000000 0000O0DoOooOoOo

O00OKiely0 00000000000 OOOO
gobooobooooboooboooobooon
gboocoooooboooooooobooooooooo
gobboooooooboooboooobooon
ooooooobooboooboobo3sooooon
goboooboooboooboooooboooboon
0000000000000 0000000%00
gooOoeo0OOocOooooooobooboooon
goboooooooboooboooooboooon
oooooooooobooooboobbOOooooon
000000%1000000000000000
gobooooooooobooobobooooOoooo
gboocoooooobooooooobooboooooo
0000000000000 00Oooooooo?
gooboooooooooooooooooooo
gboooboobooboogbooogooboon
I o o o
gbobooooooboobooboboobooonn
gbbobobooobooooobbooboooan
ddooooooooooooooooooooo
gogboooooooobbooobooooodg
00000000000 ShionodMuto® 00 000
0000000900000 00000Shionod 00
gboboobooooboobooooobooobooon



0000000000 0000O00O000000
0000000000 000O0000O00O00O0
0000000000000 0000o0o0o00n
000000000000 000000o0o0oO
00000000000 0000000000O0
0000000000000 000000000
0000000000000 000000O0
0000000000000 ooooooooon
00oo00oO0DOoOoDOoYoooooooooooDo
0000000000000 O0200000000
oo0o0o0oO0o00000000000000000
0000000000000 0D000000O0D0
0000000000000 o00o0ooooooo
oo'WoooooODOO0O0oO0OOO0ODO0OO0oOoOOoODooDaOo
0000000000000 0O0O0O0O0O0OOOn
00000000000000000000o00on
0o00O0O00O0O0O00OO0OO0OO00OO0OO0O0Oo0OOoD0o0Dn
0000000000000 00000O0O0O0Oon
000000000000 O0O0000000O0O0n
0000000000000 o0o0oooooooo
ooooao
000000000O0O0O0O0O0OoOoOooooon
0000000000000 00000O0oooon
00000000000 0O0OO0OoOoOoOooooOn
0000000000000 0O0O0o0ooooOn
00000000000 000000000000
000000000000000%00000000
0000000000 00000oooooooo
0000000000000 O0O0O0O0O0OOooooOn
ooo0ooO0oo0oo0o0o0ooO0Ooo0o0o0ooOoooooo
0000000000000 O0O0O0O0OoOoOoOn
0000000000000 0000o0ooooon
ooo0oO0oO0oO0oO0oooooo0oo0oooooooooon
00000000000 00O0O0OO0OOoOOooDoDn
00oo00o0oOoooooon

2000

k0000000

P00

R:00

R.:000000 =4RUy/v
r:go0ogd

re: 0000000000000
T*.:00000 =tUy/4R
t:00

wu; 0000000

[unit:cm]

Fig.1 Meandering channel and definition of

coordinate system

U;:0000000004000000
U,: 00000000000
U,:0000000000oogo
Up:0D00000D00000000
U.:0000oo

w, :00000000000000
w:00000000000000
w,:00000000000000
X,:000000000400000
z:0000000000000
§;: 000000000000
f:00000
e:000D00000DO0
v:000000

v,: 000000 =c,k?/e

p:00

we:000000
w:00D00DO0D0000o0DoOoo0oon
:00000o0oo

ubogno

(1) 000000

0000000000 009000000000
00000000000000000000000
00000000000 Fig.l1 000000000
00000000500000000000000
00000000 184.8cm 000000 924cm O O
0000000000 00000000 6000
0007 =425cm 000000 37.6cm 0000



00000000000 000000000O0O0
00000000O0000O00000D0O000aO0
0137000000000000000000A0,
000000 15.0emO00000000 5.2cm O
0000000000000 0000 40000
00000000000 000oo0ooo0ooooo
00000 2m00000000000O0O000O0
0000000000000 0000000000
00000000000000000 700000
00000000 0000000000000O0
0000000000000 000000O0o0o
0000000000000000RDO400
00000 R, =219x10'0000
000000000 000000000O0O0On
0000000000 0000000000000n
0000000000000 0000000 X,00
0000 X,OXs0OO0OOOOoOoOOooooooo
0000000000000 O00o0oo0oooooon
000000000000 00O000O0O0o0o00n
0000000000000 064000000D00
0000000000000 O0O0O00O0O0O0O0On
O0f=-60°00000060=60°000000

(2) DOOOD
goodoooooooooooon
DU; _ 10P & ol .,
Dt_ ani an an Y

000 D/Dt=9/0t+U;0/0X;0 00000000
00000000000000000000000
0000000000000O0O00

Duty e O g OUs
Dt~ "Max, T,
0 owu; P
_TXIC[(UZUJUIC —-v X, + ;(5]19% + bipuy)]
p,O0u;  Ou; Ou; Ou;j
- -2 2
Sox, Tax,) ¥ ax, ax, Y

000000000 0000000O00O0O0On
000000000O0O0O00OO0O0o0oOoO010000
0000D0D0O0DD 2000000 Rodi®®0O0O
0000000000000 00000000O00
0000000000 000000000oooon
oooao

Duu; . U5
th — leflj = TJ(P]C - E) (3)
Uy,
Pk = _Ukulai)(l; (4)

Diff,;,00 (2)00000200000000000

L

Fig.2 Computational mesh

00000000000000000000000
0000000000000 D00OOOO0OOOO
0000000000000 0000000O000
00000000000000000000000
Ooooo0O0®ooooooo

0000000000000000000000
0000000000000 D0000O0O0000
or = 1.0,00 = 1.3,c = 1.44,cr = 1.92,¢c, = 0.09 O
000

Dk 0 vy, Ok
D—t_Pk—f-ain(l/-l-Ufk)ain] € (5)
De ¢ 0 vy, Oe
th = Cd%Pk + 87)(1 (l/+ 0'76)87)(1]
2
—052? (6)

(3 0D0DDDOOODOD

00000000000 0000000000o
00000000000 000000000000
000000000000 O00o0o0o0o0o0o0o000
0000000000000 000O0000000
0000000000000 0000O00OoooOO
000000000000 00000o0o0o0ooO
0000000000000 O000OoOooooo
ooo0ooO0oo0oO0oo0oo0o0000000000000
0000000000000 0000000000
0000000000000 0o0o0o0oooooo
0000000000000 oooooooooo
ooo

0000000000000 00o00o0ooDoo
00o00000000000O0O0ooooooon
0000000000000 DOoODOoOooDOoYWoo
0000000000000 0000000000
00000000 000000000000000
0000000000000 0000000000
0000000000000 0O0000O0O0O0n



0000000000000 000000000
000000000000 00O00O00O0O0OO
00DO0D0DDO0DOOoO0OD0OoDoOOoOoOoooDo®
000000000000 00000o00oooOon
0000000000000 O0O0OO0O0O0O0O0oOn
0000000 DOoO0oooDOoY¥ooooooo

(4) 00DDO0O0O

0000000000000000000000
0000000000000 0000000000
00000000000000000000000
0000000000000 0000000000
000000000000000000000
o 99 o I D

0X,  0X;0¢  0X,0n  0X;0C

(7)

000¢n¢000000D0000O0DODOO0O0
0000000000000 00000000o0on
0000000000000 O0O0O0O0O0O0oooOn
000000000 0000000000ooooon
000000000000 DOoOOoOoooootYo

(5) DOODO

000000000 Fig100OOOODODOOOOO
001000000000000000000000
000000000000 00000000000
00000000000000000000000
000000000000 000000O0O0000
00000000000000000000000
00000000000 0000000000000
000000000000 00D000000000
0000U,000000000000000000
00000000000000 UZx1075,k%2/(4R)
00000000000

000000000000 0000000000
0O Fig.20000¢n¢0000000000000
00000000000 000000000000
0000D0¢éxn=41x17000000 700000
000000 6000000000D0000DOOO
0000000000000 0000000000
00000000000000000000000
0000000000000 0000000000
00000000000000000000000
00000000000000000000000
000000000000 000D000O0O0OO000
00000000000000000000000
0000000000000 O0O00n

00000000000000000000000
00000000000 Regular Grid 000000
000000000000000 QUICK(ODOOO

Fig.3 Time variation of square values of

streamwise vorticity

00000)b0000O00oOoUoUoooooo
goboobooboobooooboooboobboob
oooobOboooooOooOobObbOOoo0O0oOooooo
goboooooooobbooboboobooobooon
Courant 0000 10000000000 O0OOO
gboooboooobogoobbobooboon
00000000 oDoooooooooo 3)o0
obobooOooooooooobooobooooooo
gobooooooobooobooooboooon
oooooooboOooooooooooboooon
gbooobobooobboboboobogoobobb
ooooooboooooon

4000000

(1) 0000000

0000000000000000000000
D00D00Fig3000000000000000
00000200000000000w00000
000000000000 0O00000Dw20 4R
00000000000000000000000
000«00000000000000000000
00000000000000000000000
00000000000000000 2.0x10730
00010000 0000000000 1245sec00 O
0000 7T*=20000000000000000
000000000D050,0000000000000
62.255ec0 000000 T*=10000 000000
000000000000 00000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
0000000000



6=60°

Xo/4R

05 (ren)/4R

=

X/4R

S=——=

05 (ren)/4R

X5/4R

00 b——-"----"-FT"T-"-T—+—"T

X /4R

Xol4R

0.4 .
0.00 -4 s Y
g ' d
~» 0.2 .

X 4
100 ,Q

05 (r—r)/4R

05
Prediction

(2) 000000

Fig.400OOO0OOODO0O0O0D0O0D0O00O000
00000000000000000000000
000 O000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000

X4/4R

X3/4R

Xo/4R

Xo/4R

Xol4R

Xo/4R

X5/4R

0.4 -

0.2 4f

X4/4R

0.0 =St —
05 (r-ry/4R
Exp. by Muto et al.

U,/U,

O

00000000000 000000000000
0000000000 o0o00oooooooooo
0000000000000 oOoooooooo
0000000000000 000000o0o0o0o0
0ooo®oooDO00D0o000DOo0DDoDooDo
00000000000 000000000000
00000000000 00ooooooooooo
0000000000000 O00000D0O00O0



zz‘§§
P
24 N
< AN
~» 0. §//\f
D S e i vy
==
05 (re1)/4R
o
<
™
X
05 (re—n)/4R
« {777
= ////
Jo2d {7
< Tiae
0t F ="
-05
04, 2Z=== =3 2= 2= 223153
7;; .
g 1
},0.27»\\\\\
X AN
NS 2
00— e
-05 0.0 0.5 x2/4R
o
i
>
X
04z 22==%
L LZZ3N
AN
x N
N TSN N
IR AEEENININ
P 3\\\"/};\\
p=—=—=———s-----
-05
04 72 Z==3
52333
o T=NN
< NN
}70'27ij§§
o SN A\ INIPENIN
DN oo
00 —
-05
Prediction

oobooooooooooooooboooo
ooobooooooooooobobooboooogoo
oooooOooOoooobooboooboooboooog
oooooooobobboOoooobooooog
oooogoooooboobooobobooboooogo
ooooooooooooooboobooboooogoo
o000 ooooooogogoo
00¥oOoOoDOoOOoOODODO00DO0D0O0006=-0°0

0.4 - {/ //4 - ) e e = —p
PN P >
x T 2=
< N R S P~
~» 0.2 T s e e TN
>< — T e sz ez - N
4l T = = = s -~ e -
T - — s / ’ -7
0.0 — ————T—
-05 eO:.;)Oo 0.5 (rc—r)/4R
N
o AN [N
% 1 (K \ AN l‘/ - I~
o2\ = o . -
-— pe v - - -
T B R P -
s — s < ‘
0.0 —
-05 eO.O 0.5 (rc—r)/4R
=Q°
04 .-
;;’; [N
2 1 {/, =~ N NN NN N - .
< I SN NN N = T
» 0241 SN X T 5
X ] T T T - 0
0.0 ——
- X /4;0153 iR
var=1.
0.4 ’//:‘ ~ . v P :‘QR
x 7;(; N XX
< . | [ NS N - T
024100 0 e T T
X ~— _ o) o ;\ ..
~ - - el P / I
0.0 — 77—
-05 0.0 0.5 x2/4R
6=-0°
I S — —
~ — ~
<t ya N T T -
Soo2dl/~ ¥ = ===
% M e s e e
- * /" T T ~ ~ ~~
N NN
0.0 T — —
-05 0.0 0.5 (r—rc)/4R
6=-30°
04+ ‘77’ ~ (NN “y g ’e N \,
N~ N . f |
2 b {/: N ~ = ~\ ~ - -
< N ~ ~— T ~ -
~ 0.2+ )/” N
X Soos o m e T T oo
0.0 —
-05 6 0.0 0.5 (r—rc)/4R
=—60°
04 - - __ _ e - \\\’\
o i et R S }
F (\ Ny “ N W~ - . P
~ 0.2+ | N N =y
o R N T
0.0 —
-05 0.0 0.5 (r—rc)/4R
Exp. by Muto et al.
~0.1U,
0

oboobOoobobooocooobooboobooooon
gooobobooobooooboobooboobooooboo
odoooooobooooooooooooooo
ooooooooboooboooobobooogo
O00000ooooooooooDUdoFig.sd
oooooooboooooooooooooooo
ooooooooooooooobooogooboo
oboocoobOobOobooooboocooboooboo



06=30° -0.2

H—0.0
0.1

[—0.2

0.0 —

— :
-05 0.0

Prediction
Wy '4R/Ub

05 (r-ry/4R

O

000D00000000000000000000
000000006=-60°00000000000
000 (r—r)/4R=-0100050000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000

X4/4R

X3/4R

Xo/4R

Xo/4R

05 X,/4R

Xo/4R

X5/4R

0.4 -

024+

X4/4R

0.0 —

05 (r-ry/4R
Exp. by Muto et al.
009'4R/Ub

O

oobooOoooooooooooooboooboooao
oooooooooooboobbooboogogooo
oo0ooOoe=60c00000000006 = -60°
oodoooooooooooboooooooooo
gcooOoOooOoDODOOoDOOoODoDOoODDOe=-30°
oooooooooooooboooboboooooo
obododooooooooooooooooooo
ooobooooooooboboobboooooooo



O0d=—-0°00000000OO0OO0OOO
oooobooooooooooooooooon
o000 boooooogoooo

goooooboobobooboboobobao

00000000000000000000000
0000000000000000000000

000000000000006=000000
0000 (r.—r)/4R=-0500000000000
00000000000000000000000
000000000000000 (ro—r)/4R=—0.5
00000000000000000000000

ooooOoOoOO0oOooooobObObOO0oO0ooooooo

OO00o0oooDe=30c0000000O00O0ODO0OO
oboooooobobooboooboobooobooog
obooooobooOoobooboobooobooonog
oooooooobobooooooooboooooog
obooooooocooboooboobooooonog
oooogoooooboooboooooooooogo
p=60°000000000C0OOOOOOOOOOO
OOo¢=30°000000000DODO0O0OO0O0OO
ooobooooooboobooobooboooogoo
dtoooooooouooooooooooooo
oooooobooooobooooobobooog
ooo0oooooooboooooogon
gobbooooooooogobobooooooo
oooboooooooooooboooboooogoo
0000000 Fig6OOOOOOOOOODOOO

gboobooooboboboooobobobao

oooobooOoOoO0oooboocooobooooonog
oooooobooooooboboboooooboooog
oboobooobooooboooooboooog
ooooooooooooooboobooogogoo
OoO00000oOoooooooed=-60c0000O0
ooooooobooosOOOoOOOOoOobOOOO
60000000000 ODOOODOOOODO
goooooooooooooboboooooooo
ooobooobooooboooboooobooog
0000000000000 O0O0 X3/4R=-050
00000X,/4R=03000000000000
gooooboo4000000O0O0DOOODODOO
oooooooobooooooooooooogoo
ooooooooobooboooooooooogoog
oooo0O0ooOogé=o0°c0b0ooooooon

gboobooooboboboooobobobao

g=30°000000000000D0OOOO0OO
ooooooooboooooboboboooooooon
OO000oo0DoDo0OooooooooDoOl=e60°
dtoooooooouooooooooooooo
goobobogobooboooboboobobooo

gooooOobobooooooboooooooboooo
oboobOoooooocooboobooboooooo
oooooooobobobobobobooobooo
oooooboooooooooooobooggooo
gbooooooboooooboooobooboooooo
ooooooooooooooooooogoooo
gboboooooooobooobobooooOoooo
ooo

(3) 000000
Fig.70000000000000000000
0000000000000 0000000000
00000000000000000000000
0000000000000000000000
0000000006 =-60°000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
0000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
000000000000060=-30°000—0°0
00000000000000000000000
000000000000000000060=—0°
00000D000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
000000000000 (X,/4R=-050)00
00000000000000000000000
00000000000000000000000
0000000000000000006=30°00
000000000060 =60°000000000
00000000000000000000000
000000000000006=0000000
00000000000000000000000
00000000000000000000000
0000000000000000000

Fig8 000000 -wu0000000000
00000000000000000000000
0000D0000000000004=—-60°000
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000



—3.0

—20
3.0

-35
— 30

/- 2.0

[—3.0

05 (r—r)/4R

2

o5 00
Prediction __ 9

doooooooooboooooooooooo
oooooobooooooboboboooooboooog
OO0o0oO0ooooooooOoe=—-60°c000C0O0
COooO0oooogoge=60°000000O00O00O0O0O
oooogooogooooooobobooboooogo
ooooooooboooooobobooboooogo
oooooboboooooboooooooobooog
dtooooooooooooooooooooo

X4/4R

X3/4R

05 (ren)/4R
6=0°

e T
S | g -

027 .5/.
Wl B (S

—05
X1/4R=1.53

LTl

0.2 1 \
Fey 80 —a5—a,
Wl U )
-05 0.0 0.5 x2/4R

Xo/4R

05 (re1)/4R

Xo/4R

6=-0°

I
04173

[P e
e o

05 (r—r)/4R

Xo/4R

X5/4R

05 (r-r)/4R

6=-60°

TS

0.4
%
0.2 ’

X4/4R

05 (r-ry/4R
Exp. by Muto et al. )
k/U-

O

oboocooooooooooooboooooobao
oooooooobobboboobbboDbboDboboboDoOon
oobOoobooooooobooooo

FigoOODODOOO—-wu , 000000000
oooooooobOoouboboobOod—wue, 0o
gboooOooo0ooobo0oooooboooooo
ooooooooooooobbbooboogoogo
gooooooooooobooobooooOoooo



o.4a -

— O

—05

—
-05

ooooooooboooooooooooboogo
odooooooooooooogoooogoogoo
ooooooobooooooooooooboooon
ooooooooobooooobobooboooogoo
oooooooooooooobooboooogoo
dtoooooooouoboooooooooooo
Oo0o0oo0ooDoDbbo0boD—we,OOODOOO
0000000000000 0000U,/0Xs00

10

6=60°

Ml

0.4 -

%,0.2— 3
il an i
05 00 05 (ren)/4R
9=30°
0.4
" xw 2
E, 0.2
S leia
05 e o5 (r —1)/4R
=0°
04 ig@) . Kps)g gjg
e Toia)
007 -05 S o‘o S 05 (r —1)/4R
X1/4R=1. 53
0.4 - QJ Qé &
g o] @M)Q \, g
"’\
o 05 xuR
e-—0°
0.4 -
[a'd \/MQ/QSJ/%JZS \/ >
% 024 o 0'1/
x f ﬂozsiIXS 373
* | ‘(r—rc)/4R
e_—30°
0.4— 4)
- F S
%0 —0.5 = \‘ O‘.O - 0.5 (r—rc)/4R
e —60°
o.4ﬁ
e / ﬂ //Lg
% 0.27 > o
X s / (
0.0 ¥ ‘8

—05 0.5

Exp. by Muto et al.
—UeUr/

(r—ro)/4R

O

oooooooOooooooooboooooobao
gboboooboooobboboboobooboon
Oo0Xx;000o00O000o0oobooooooooo
goboobbooooboooboobbooobb
gboboobooboobboboboooogooboon
ddooooooooooooooooboooooo
goboooboooboboobobooboooboon
oobooooOooboooobooobooon



X/4R

X/4R

X5/4R

001 -—— ‘
-05 0.0 0.5 (rc—r)/4R
X1/4R=1.53

0.4

0.2 ? o ‘ 0
wt—or—v—r—
-05 0.0 0.5 x2/4R

X /4R

X /4R

Xo/4R

0.4

<
< 0.2
X
(O L LA ————
-05 0.0 0.5 (r—rc)/4R

Prediction 9

_UGUZ/ U

a

oboobooobOoooobocooooboobonog
gbooobooobooboobooboobogo
dooooooooooboooooooooo
gobboooooboobbooobboooboboogo
gogogobooboobooboobooobooon
dtoooooooouoooboooooooooo
gboobobgoboobooooboobobobooboo

11

X4/4R

X3/4R

Xo/4R

-05 0.0 0.5 (rc—r)/4R

0443

o 02 ° NG
o.zfé)/?& Ty 10— |
5

Xo/4R

00 ‘ )
00 05 Xo/4R
6=—0°

04027
=004 g (Oe\r
00 ‘/_/0 -
-05 0.0 0.5 (r—rc)/4R

/

Xo/4R

0.4 - Q/

0.2+

=20 .
o.o‘folé}\‘ 06\‘“0"

04 i ﬁ C\:7_/4—().2 Céz—/;
o/ |

02 o B

X5/4R

X4/4R

0.0 —

-05 0.0 0.5 (r—rc)/4R
Exp. by Muto at €. __ 2
_UGUZ/ U

O

(4) 000000000

0000000000 0OFig300000000
00000000000000000000000
0000000000000000000OFig.10
0D00000006A=-60°00000000000
00000000000000000000 T*0
000000000000 00000000000
000000000007 *=58000 700000



04 Z 257 ===, ==
SV VITT=
 hein\\\ =
I o2 [f 7 VIS NN
x W iihkkijﬂ&f‘\\\\
LN I IR e //)
0.0 T T T T T T "l .
03 ,00 05 (r—ry/4R
T =64.0
04 % Z=" = —
ZEN\ e
x /?:§§§§/\‘//2‘?§\ YLl
Sj TIINNNN L
~ 0.2 ?\\\\\Q{\\:)/,/ iy
N A\ N
Ne - oy ===777"-.)
S S NFE )
00 ————— ‘ —
05 - 05 (rer)/4R
0.4 /23’?§§ kg‘?ﬁ%
o eI Vit
N TIIN -~ § %,\"//
D 02q\[ TNy S NI
XN TEo ooy sEET
ekttt el UG
0.0 —_— = - ‘l ‘
-05 *0.0 0.5 (r—rc)/4R
T =68.0
04z 2= = ==\
7 =307 2215%§§\§
o /:\M/ct///(‘t‘:tt\ ]
AN \ A NN B
SEA S NSRS
_—— — —
O N
Rlip==== — —
0% ,00 05 (r—r)/4R
T =70.0
047 == c==s st
=NK Eiii/wt\@ﬁ
o 5:\“/7 e |
$ o SN
2 02 NI e
XN CNSSS S
ol S TeS S )
0= : : ]
03 00 05 (r—r /4R
Prediction

~ 0.1V,

Fig.10 Unsteady movement of secondary flow
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NUMERICAL STUDY OF TURBULENT STRUCTURE IN
RECTANGULAR MEANDERING CHANNEL FLOW

Hitoshi SUGIYAMA Mitsunobu AKIYAMA and Ryosuke SATO

Numerical study of turbulent flow developing in a meandering open-channel with rectangular cross
sections has been carried out by using an algebraic stress model. The flow of interest to the study is one
periodic meandering channel of five ones. In the calculation, govering equations are transformed from the
physical plane to the calculation plane by using boundary-fitted coordinate system. The calculated results
show that unsteady flow is observed for this meandering channel. Therefore, time-averaged numerical
results are compared with the experimental data measured by Muto et al. It was found that the present
numerical simulation could predict well the characteristic features of streamwise velocity, i.e. the maximum
streamwise velocity generated inner bank at bend apex and the location of the maximum velocity moved
to the other side bank along the meandering channel, which is different from those of curved open-channel
flow. Adding to this, the distributions of secondary flow and Reynolds stresses are reproduced by the
present method. The calculated results also suggest that meandering channel flow is featured by unsteady

movement of the secondary flow pattern.



