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Fig.1 Comparison of the calculated results with Ott s model, the solid

line is Ott s solution, the calculated shadow area is the fluid of higher density
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Fig.2 The interface evolution sequence of the fluid layer disturbed only on the

upper surface.The spatial coordinates are all the same as that in right bottom



JE 5 M o %19 %

B

144

T A

5 &

)

A R L A 2 0 T AN RS E VRIS LU AE B 5 T A TE PR LA T R BUS BE N B 0% R H,
XA B A T SR A 06 T B g A ) A 1A

Level Set 752 — A€ A R Ab L5 T KA 1) R 7 V5, R R (7%, 5 R e
% (Front Tracking )55 H74% B I B4 77V AH LG, BEXE AL bR bR B E N — DN 2R 0 21 FiiEkiE s b, 7t
T FA) 4 A2 A 38 T SR A2 R Pt A2 4 i i 2 D R T o 25 It A B, O L d i 57 Ao e 80T BA
RITE AT SRR E A . KA TVD # UBC LA Level Set 7772, W AAH =4 vHEff b o 550 5 T AN A
ENEILR, 21 Taylor 22 AT Ow BEG i A2 B9 26 A AT 7000 i 3 17 b S %85 FE BE L o 56 B JRE A
G /INEN 5 R E B L R A AR h S DU P AR TR R TR ST AP0 e S b B R
PERER B T 5kl S

z % X W

1 Rayleigh L. Investigation of the Character of the Equilibrium of an Incompressible Heavy Fluid of Variable Density, Sci-
entific Paper II .Cambridge: Cambridge UN Press, 1900.200 ~207

2 Taylor G I.The Instability of Liquid Surfaces when Accelerated in a Direction Perpendicular to the Planes. Proc Roy Soc,

1950, A201:192 ~196

Ott E. Nonlinear Evolution of the Rayleigh-Taylor Instability of a Thin Layer.Phys Rev Letts, 1972, 29. 1429 ~ 1431

Tryggvason G .Numerical Simulations of the Rayleigh-Taylor Instability.] Comput Phys, 1988, 75.253 ~282

Harlow F H, Welch J E.Numerical Study of Large Amplitude Free Surface Motion. Phys Fluids, 1965, 8.:2182 ~2189

Chern I L, Glimm J, McBryan O, et al. Front Tracking for Gas Dynamics. J Comput Phys, 1986, 62:83 ~110

N O AW

Osher S, Sethian J. Front Propagation with Curvature-dependent Speed: Algorithm Based on Hamilton-Jacobi Formula-

tions.J Comput Phys, 1988, 7912 ~49

8 Mulder W, Osher S, Sethian J.Computing Interface Motion in Compressible Gas Dynamics. J Comput Phys, 1992, 100,
209 ~228

9 Gardner C, Glimm J, McBryan O, et al. The Dynamic of Bubble Growth for Rayleigh-Taylor Unstable Interfaces. Phys Flu-
ids, 1988, 31.447 ~451

10 Harten A. High Resolution Schemes for Hyperbolic Conservation Laws. J Comput Phys, 1983, 49,357 ~393



21 B RE . A IREERKZE S IZ3) Rayleigh-Taylor A~ fg e 14 1 £ 1H #5400 145

NUMERICAL SIMULATION OF RAYLEIGH-TAYLOR
INSTABILITY IN FLUID LAYERS WITH FINITE THICKNESS

Liao Haidong"", Sun Chengwei’, Li Yongchi’, Yang Libing’

(a. Institute of Fluid Physics, CAEP, P . O . Box 523, Chengdu, 610003)
(b. University of Science and Technology of China, Hefei, 230026)

ABSTRACT The numerical simulation of two-dimensional Rayleigh-Taylor instability in the fluid layers
of finite thickness has been performed with a second-order TVD scheme and the level set method, where a
layer of higher density is embeded into two layers of lower density . The predicted evolutions of the inter-
face disturbance agree well with the analytical theories given by Ott and Taylor.

KEY WORDS interfacial instability, finite thickness fluid layer, TVD scheme, level set method



