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1 1 Teb — Ts
Uy + vty +vuy = —glh + 23), + p—h(h‘r,:_ﬁt)gc + p_h,(hTIy)y + " (3.2)

1 1 Tub — T.
v+ uve + vvy = ~g(h + 2)y + E(h”'my)z + p_h(hTyy)y + ‘% (33)
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RYIN 1. N PEE B A

ﬁ :cfu(u2+v2)l/2’ @
P

= cyu(u? + v?)1/2 (3.5)

Hebcp HEEHARY, MTHE

- 0.027(%)1/4 e ¥ R T

cf = (3.6)
ng/h1/ RS PR TE
n HREF.
Rastogi 1l Rodil” ZEVRE 1+ R Al k-e HiRY
ky + ciky 4- vk, ._l\ i .)T-l—\zf—k) + P — e+ pir (3.7)
2

er + ue, + ve, = ( ) (—ey> + ClPE —er + Der (3.8)

FHARH T BRI prr F1 per 5 PEMLEEE w, B9K R
Prr = kU /B, Per = ceul [h? (3.9)

Ht u, = /o (0 +0?) T HEERLERES, o Ml . REBRFRUIETRETH
fIRA RS, AP

C

e =1//CF, Ce= 3.63—2/4,/_% (3.10)
C
f

HEHEUIER 1 EH

2. RS LITRRIEARUES LEFR PR E TR ARESEE

FAR IR SE B 1 SRS o B s S A R, A (2 S SRR (R
FEAT ARG, B RIS AR B FAR L, 430K A Thompson % 1 2 HHITH
AR

o + Syy = P(€ 77) (3'11)
Moz + Myy = Q(E, M) (3.12)

H (o,9) BYBEBIRER, (& n) BEREER, (311)—(3.12) BRMA{FZ Dirichlet
FAF



170 H ¥+ s £ (1994 %) % 26 %

— Y LA R, e R RRIEME. IA &0 ERE

Bt o,y fEAER BRI FH AR R D E, B
azge ~ 2BTen + VTny = —~J*(Pxe + Q)
ayee — 2BYen + Vynm = —JI 2 (Pye + Qyn)

(3.13)
(3.14)

Hepa =22 +42, B8=2¢on+yeyny, ¥ =2¢ + 9} J = Ty — yezn, P, Q BIEHEEL

Thompson!®! 45 4 M FE X
P(¢,n) = Zasgns &) exp(—cilé — &)

- Z bisgn(€ — &;) exp{—d;[(€ — &)* + (n — m;)*]"/?}

n

Q6 m) = — ) _ assgn(n — n;) exp(—ciln — ;)

=1

= "bisen(n — ;) exp{~i[(6 — &) + (n - ;)%

=1

TEA T B 4 (¢n) HREF mRAR R T RAA h

1 1
he + S lyn(hu)e — 24 (hv)e] + S lwe(hv)y — ye(hu)y} =0
1 1
Uy = ——7(y,,u — T,v)ue + j(yfu — ZTev)uy,

— T,

Te
—ﬁ%h+%k—mm+nm+ b

hJ2 775 12[yn(Yeh)e — ye(veh)nl(ynue — yeun)
+ae(veh)y = Tn(veh)el(zeun — Tnug + ynve — Yevg)}
+ve(Aruge — 2A2ug, + Astn, + Agug + Asu,
—AVeg + A2Vgy — A3y + Agve + Asvy)

1 1
—j(y,,u — ZTyv)Ve + j(ygu — Tev)Uy

.
—%[mn(h + 25)¢ — 2 (h+ 2)) + 2

Uy =

p

hﬂ{ [ze(Veh)y — TH(Veh)e)(Tevy — THUE)
+yn(Yeh)e — ye(veh)yl(Teun — Tnue + Yyre — yevy)}
+7e(Bivee — 2Bovgy + Bavgy + Byve + Bsvy,

—/\1u§£ + /\2u5,, - /\3u,,,, + Ague + /\5u,,)

(3.15)

(3.16)

(3.17)



% 2 BERE  RATFRH G EEUA B % 171
HPR¥
Ay = (22 + 292)/J?, A® = (zexy + 2yeyy) /T, As = (2 +242)/ 77
Az = (A1zee — 24A2x¢y + Aszny)/J, Ay = (Aryee — 2A2yen + Asynn)/J
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EHe6 FERERIKESEHLK
Fig.6 The shape of river bed and the contour of water depth
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Fig.7 The stream lines of the flow field in river

0 30 80 90 120 160 180 210 240 270 300 230 360 390 (m
(a) MR

(a) Flow velocity

0 30 50 80 120 150 180 310 240 270 300 330 350 350 (m)

(b) K&
(b)Water depth
B8 Vi B U ROK IR LB
Fig.8 Flow velocity vs. water depth in V} section

—— SEH{E (experiment) —x — i+Ti{H (computation)
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Fig.9 Flow velocity vs. water depth in V4 section

—— JM{H (experiment) —x — i3 {H (computation)
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NUMERICAL SIMULATION OF NATURAL RIVER
FLOW BY THE PRECONDITIONING METHOD

Zhao Jinbao Zhang Wanshun Sun Jianan
(Department of Physics, Northwest Nor-.al (niversity, Lanzhou 730070, Chizeo )

Abstract A preconditioning method is presented for solving 2-D turbulent flow
model. By using this method, numerical simulations of driven square cavity flow and natural
river flow are performed. The numerical results show that the method has good stability

and fast convergence.

Key words turbulent flow, preconditioned method, vortex flow, natural river flow



