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in complex regions

: | . 3
Hou Lingyun', Yan Chuanjun

(1. Dept. of Engineering Mechanics. Tsinghua Univ.. Beijing 100084, China;

2. Dept. of Aeroengine Engineering, Northwestern Polytechnical Univ., Xi‘an 710072, China)

Abstract:

Breaks through the limit ofmultigrid method applying to multiply connected regions. Multigrid and

zonal method are combined and zonal multigrid method is formed. Application to complex geometries and complex

multiply connected regions show that zonal multigrid method can improve not only convergence. bul also accuracy.

Subject terms:

il

1 3|

N TGRSR A sl A, 420 G B U5
T, WERMAET i, X A AT 25 R S0R
PEYR M« ACK H BEINfY 5 2R, T 2 E R B R B D
i 52 B R RS Y RO, 2 PR RO R — N
BIWNA . B2 BRI, M= T SR E E M
% R R A TS A A e S R — s AU, "B R A 4l
A s S o3k v AR 22 7 i, R XA AT R0 BRARAR 22 70
B BRIz MRS, SRR KR 2T AR 2L

K2 ERAE AP A 2 FAS RORIFIELE N-S
JikE.

(E SR P SERR R 2% T LATRAR Y ) BB, ik 2
EEES TN ZEEE. X TE], ZEME
R A AE R e, 570 KRR I s T X 2
HRURRE, R AR SO R R AT T SO AR
il LR T 25 T R0 A% 7E 25 3 s b N 1 R R AT

* WS HER: 1999-01-11; {&iTHHEA: 1999-06-30.
EEEN: BEHEE (19729, &, HLJE. TFiais:

Aireraft engine; Inlet; Grids method: Numerical calculation

2 EMRE S XA AWM, B — M5
NG 73 X A% BT B A2 58 R TR R R 2 A
B T &2 Hinatsu fl Ferziger' XJ L6 7 F iR Pl
JTERIWCEIR, K70 5 EX, ASCRATTE
—o M UIE, AT T RAAE 2 E G
PP S — IR, PR E AR R TR 1 A S A R
HERECSFAIEL, RE SRR T EHRRIR 2R f%
i3, T BT SRAFEAT AU S

SO BRI o R AN 73 [X 22 B AR AT
THHFERELER, WAL T 70 (X 2 B PR AAE R 2% X 4K
R IS AP BE ST SRS E, I e S A AE AT 2 R B
WL I8 E AR T2 B 4 b .

2 EHERERBUEKRE

T ERXE, Bl 2R AR &R AT KA,
Rzl R Ng—

10 10

_ Lo
T X (PUD + (VD =

10

THERAR 1 e e st . Hi6: 010-62782460.



] o1 X % 5 [ A v 78 B 4 X 3k P R S R A 55
" 0.012
-}-f,,(d;—"ycb;) + SHEM) + ¢ (1) /\
Hh U= r(urmvxn), V= r(vxsure) 0.008 | ” R
-~ - [ 4 y
cr I r L 3 / -
S‘=J"%L%{@ﬂ+'L§ﬁJVﬂm] £ | & —— Regionl "
J & ] J J < 0.004 | » Region 2 5
FEH T RER A R AEFRIL B, A EEACK H — M ih ® g J.!"' }".\
LR AR AT ACHE % A1 R SIM PLEC $3%, AM2i% T el B i T s
R 93 (X 2 B g 0.4 08 1.2 1.6 20

3 ZFRFATL

K FH B R R | 4 DX R 43 X 42 3R AR 9 43 3 %
firt 2% R ST 1 T 8 3 AR T 0 2 AR P AP R X
AT TR
3.1 HYFmiEE

W HEE ) LA R o XL 1, 7R
HAAE R 64X 17 IS, ESXiESPXZH
A& S ] 33X 17 A1 33X 17 Pk, 2 &M% K
S5 EV IR =ML FER 115 Re= 100 112
s

R 1R RRAR I r X kA 4y X 2 8 AR = Ff
i AR IR cPU WAL, BRFTLE
i, 2 XKIEETHEWSOEE FRGIR TR, X
(R R4 X R AR B & XS n 1 4= i B s, A
BT fa e E 2 MRS 41X 2 BERSIEEIERES
CPU W [8] b35400 T B R A 43 X 3k

K 2 AR 43 X %2 B R V270 28 F T bR 2
BT, BT EE S, BXE 1 PR RN A
ME 5 X3 2 it ERE— B XA X 2
R AR VAN A A USSR B B, it L A A B S X K
EAR 1S LLES AR

//(rfac;/z. A Interface 1
__Fr“/

J Region 1'

Region 2

Fig. 1 Geometry and interface

Table 1 Comparsion of interation performance
among three methods

Method Grid No. Iterations No. | CPU time/s
Single-erid 64 %17 335 569
Zonal 33X 17/33X17 277 470
Zonal multigrid | 33X 17/33X 17 57 330

y/m

Fig. 2 Comparison of interface velocity

between two regions

3.2 NFHBEHIRD

RPN T o0 288 BA o X m s, J& 2 &M
o HTAFERAN 2 SURTE, BRI 8=
ANF XK, Kot as il AR O BOA X3 1, F
SMMIENXIK 2, ERIRENXIR 3. NiEA:
RS ISRA, X301 SR 25X 25 Mg, WREAES
TigsJE AN, X 2 R 17X 13 Mg, X183 F
I 17X9 Mk, LR B an i 3, 2 3 MR A
3EMEH . AETE R LR, &R 40X
22 Pk, IXFERT LU AT RE S 4 X 2 5 A 1 1 P A%
L.

Fig. 3 Grid of three regions

B 4 2B IE Xk S o X 2 B A A AE
WSO FE AT e, B TR H, R E
(1) &Sk Emig, 7XZEMKE (3) il
MR R, EFELEE S, BT R ARSI, SRR
& 3 RIEHS, AEWCSIGE LR INTRZE AR, ARG I A%
TR, RABGEEIEIR, W RE i SioE s R
— i

K 5 J& K B MR RN 43 [X 22 B ARRVE R, )
ZURHIXTHL, SRTHERIEARNE, B TrX2
B AR AE X 1 rp oA AR IR AR A B I, S
KI5 (b) H s A LRAE IS BT 4R, AT SERS



56 i: N 5 Y N

2000 4E

1 x/xp0 = 0m02
2 x/x0=0.17
3 x/xo=10.41
4 r/xo= 0. 69
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Fig. 4 Comparsion of interation process

among three methods

Fig. 5 Comparison of pressure contour

among three methods
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