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A Study on Numerical Adaptive Grid Generation for Incompressible Flow

Key Words : Incompressible Flow (1] ¢}-2
Multi-Scale (c}= scale),
Stream Function (f%3t4),

A,

Juhee Lee, Sang-Hwan Lee and Joon Young Yoon

), s
The Amount of Influence (3 3t%), Vorticity (}%),

Indicators (3% &) z})

Smooth and Stable Grids (<3t A= #

Abstract

In incompressible flow which has multi-length scale, it has a very important effect which
dependent variables are used for adaptive grid generation. Among many length scales in incom-
pressible flow, the dependent variables used for the adaptive grid generation should be able to
represent the feature of the concerned system. In this paper, by using vorticity and stream
function, in addition to velocity components, the smoother and more stable grid generation is
possible and these four flow properties represent each scale. The adaptive grid generation for a
lid-driven cavity flow with Ng.=3200 using four flow properties such as velocity components,
vorticity, stream function is performed, and the usefulness of using vorticity and stream function
as the indicator for adaptive grid generation is shown.
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Fig. 18 u-velocity profiles from y=0.75 to y=0.95



AEARES AR $AHS AgQel B AT 2247
10 -
) Adeptive Gr 1d{Cese 111 b=D.9)
R c9‘9'6"9-6/Adaptlve Gr 1dlCese 111 b=0.7)
19 - CHEEE0 Adop t tve Gr 1d(Cese I1 b=0.7)
X N
(o]
(g K
10k
o F
o s
- [
1@ 77 E
L
10
e.66 ' edsve st o 58 . 0o
ITterat ton
Fig. 19 The comparison of adaptive grid methods by iteration number
Table 1 Iteration numbers for Case I and Case Il ticity), -5 <(stream function)3 AH&3 Case
Az AL §x e
No. b Case Iter. el A7 =25 st Case [ s 24
Aoz NAH HE US4 4+ Uk
© | 07 I 1377 (2) Case [0l wlsh4) Case o] Whesis o
® 0.7 i} 1332 3.3% 4 At @ zpu]atol| A BFo] okzl 488 o 5 9
® 0.9 I 1338 | 2.8% ! Ak,

Aol Sl whetd H3H AAE A4t A
smax=5.0x107771 == FARN T hEL smax’t
Hz22 ASANE AT sl 750 A A
gyl AxE Gt o1¥A F 239 HSAA
Z AP F A$ Case 19 Case o]l tjsle]
ul2-35l4-& w)wstd (Fig. 19) Case [o] Case I
of wla] wrEs4rt HgE o 4 ok o] AL 4

o Table 13} 7ch,
5.2 B

ARAEE AT FAARE x, yF S gEH
8} % (vorticity), #-E34-(stream function)S 2}-&
3ted  Npe=232002] lid-driven cavity-8-% 3t
feom ohg3) e HAEL Qi

(1) vdFAFEANA x, yubst
5 AL£3 Case [9} £=48

AE EE 4 v

u, v8} o=

(vor-

gt 2ol AAE U
Ao ARALRHA Y 4A9F A
< A0

HnEs

(1) Crowley, W. P., 1962, Memorandum, Lawrence
Livermore Natural Laboratory.

(2) Thompson, J. F., Thomas, F. C. and Mastin, C.
W., 1974, “Automatic Numerical Generation of
Bodyfitted Ourvilinear Coordinate System for
Fields Containing any Number of Arbitary Two-
Dimensional Bodies,” J. Comput Phys 15, Vol.
15, pp. 299.

(3) Lee, D. and Tsuei, Y. M., 1992, “A Modified
Adaptive Grid Method For Recirculating

Flows,” Int’ Journal For Numerical Methods in



2248 o|F3] « o] A% -

Fluids, Vol. 14, pp. 775~791.

(4) Thompson, J. F., 1985, Numerical Grid Gener-
ation Fundations and Applications, Nortk-
Holland.

(5) Steger, J. L. and Sorenson, R. L., 1979, “Auto-
matic Mesh-Point Clustering Near a Boundary
in Grid Generation with Elliptic Partial Differ-
ntial Equations,” J of Computational Physics,
Vol. 33, pp. 405~410.

(6) Hedstorm, G. W. and Rodrique, G. H., 1982,
“Adaptive Grid Methods for Time-Dependent
Partial Differntial Equation in Multigrid
Method,” Lecture Noets in Mathematics 960,
Springer, Berlin, pp. 474 ~484.

(7) Anderson, D. A. 1987, “Equidistribution
Schemes, Poission Generators and Adaptive
Grids,” Appl. Mat. and Comp., Vol. 24, pp. 211

=&

o

~227.

®) AFH, 1991, “FolsdRAE olgw A
Aq," AARAEE, VIAGL,

(9) Elsevier, 1990, “Computational Methods in
Viscous Aerodynamics,” Computational
Mechanics Publications, pp. 171~177.

(10) Rai, M. M. and Anderson, D. A., 1980, “ Grid
Evolution in Time Asymtotic Problems,”
Numerical Grid Generation Techniques, NASA
Conf. Publ. 2166, pp. 409~430.

(11) Rai, M. M. and Anderson, D. A, 1982, “Appli-
cation of Adaptive Grids to Fluid-Flow Problems
with Asympotic Solutions,” AIAA J., Vol. 20, pp.
496 ~502.

(12) Nakahashi, K. and Deiwert, G. S., 1986,
“Three Diemensional Adaptive Grid Method,”
AIAA ], Vol. 24, pp. 948~954.



