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Numerical Simulation of 2-D Lid-Driven
Cavity Flow at High Reynolds numbers

H. K. Myong and J. E. Kim

Numerical simulations of two-dimensional steady incompressible lid~driven flow in a square cavity
are presented to verify the validity of a new solution code(PowerCFD) with unstructured grids. The
code uses the non-staggered(collocated) grid approach which is very popular for incompressible flow

analysis because of its numerical efficiency on the curvilinear or unstructured grids.

Solutions are

obtained for configurations with a Reynolds number as high as 10,000 with both rectangular and
hybrid types of unstructured grid mesh. Interesting features of the flow are presented in detail and
comparisons are made with benchmark solutions found in the literature. It is found that the code is
capable of producing accurately the nature of the lid-driven cavity flow at high Reynolds numbers.
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Fig. 1 Model for lid-driven cavity
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Fig. 2 Segments of (a) non-uniform
rectangular mesh (142 x 142 cells),
and (b) hybrid mesh (20546 cells).

Bla ojoje) A HAo i) FEI HANEYE
ol &3t WYe MYHoZ ALY 5 Yo wA
gtog UAukAHQ HEWAAY 2 &FF ¥A4
o] #7134 A EH2YL ¥Isin gloemz B
FedqdE &Y FAEAAY 2 AAzEHY 4§
g ¥4 1g3ld dHe] Adsd dAzEY T
e WS Aesn o

£ d7dAE dFF Adds 44 CFD =9
A deE AMgH3 e 235 A A2 H(2nd-order
central differencing scheme)g o] &3st¥c. T3,
FEny 2Ao2 AL 104 NEAMNN QoiA|
' RE AGANY &5 2 d&uA A gy A
o Adizgk ¥ HAugez A3 ARew, o g
Eo] 107 ol8tY wW FHEHA BAHSHT

3.8 & @

2 JFdxE Ghia S21F #1A/MARE Holx=
% Re = 100, 400, 1000, 3200, 5000, 7500, 10000<]
Ago dad XA S P At BA 7E9
A4 AAAE AHLF AFdxe) vln, FFE7) 9
3te] Fig. 2(a)o] UEeld ulsel o] H|FZH ALAH
AAA(142 x 142 CV)E AHgs8le X848 £
g, AAA Yol AN HAE 9FE dolE
71 $13le] Fig. 2(b)s} o] B53 A ¢ v|H=H
stolpl= AAA(15600 Ab2E CV + 4946 423
CV)E o] &3lo FAdsln o A= & vjusd
gk, F1nE Ghia 5212 nHolE2FoNAY A
AL AEEE 98l 66000 A (256 x 256 CV)AES
Aty ABARE AHEEH oy, SF ] Wil



H 3 UEY 155

g AT
| X178 11 ]
1.0 - - 1.0
r J. / ; Present cal. ] / f{ Present cal. j
[ Re = 100 [ Re =100
08 F ’/il LAY 47 . Re 400 08+t 177 Re =400
“ o g g = Re = 1000 [ Y, Re - 1000
[ Ny e Re = 3200 s 'ig fy - Re=3200
0.6 F Fifiid ———= Re=5000 ] 0.6k sipdy Re=5000 ]
o I e Re = 7500 L 1 foy i Re=7500 |
: dfisél e - 10000 | d g 454 - Re = 10000
y [ ;‘ ;’ 19 Ghia cal. y /d ;’ y ¢ Ghia cal
04 F ;! / P . Re =100 04 ! / ,-‘,",- . Re=100
r Iy Pl o Re = 400 ¢ ! /i ° Re - 400
¥4 oL i Pk
02 /;‘/‘ b & Re-5000 ] 0.2 r 14 i{/.!f q w  Re-35000
[ 6 pa 4 o Re=7500 1 [ 6 b Y a Re — 7500
[ € ‘J ., [3 Re = 10000 [ ¢ 4 ( v, W K * Re = 10000 ]
00 |~L\:s>~.¢\$ S NP PO A '} 00 \L\:s_&#\# TIPS A BN | A1
B T =T . s - B B T T T T S
T %9 9 S S o~ -~ T+ 9 9 S S e — o
U u, .
g.c g.c

Fig. 3 Comparison of u-velocity along
vertical lines through geometric center
with unstructured rectangular meshes
(142 x 142 cells).
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Fig. 4 Comparison of v-velocity along
horizontal line through geometric
center with unstructured rectangular
meshes (142 x 142 cells).
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Fig. 5 Comparison of u-velocity along
vertical lines through geometric
center with unstructured hybrid
meshes(20546 cells).
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Fig. 6 Comparison of v-velocity along
horizontal lines through geometric
center with unstructured hybrid
meshes(20546¢ells).
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Fig. 7 Comparison of vorticity values along
horizontal line through geometric
center with two types of meshes at
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Fig. 8 Comparison of vorticity values
along vertical line through
geometric center with two types of
meshes at Re = 1000.
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Table 1 Values for Vorticity Contours in
Figs. 9 and 10.

Vorticity
iznmtgz value of © ig::g:: value of @

1 50 7 0.0
2 40 8 -0.5
3 3.0 9 -1.0
4 2.0 10 -2.0
5 1.0 11 -3.0
6 0.5
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Fig. 9 Vorticity contours for flow in
driven cavity with unstructured
reflzlta)ngular meshes (142 x 142
cells).
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Fig. 10 Vorticity contours for flow in
driven cavity with unstructured
hybrid meshes (20546cells).
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