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TR I AR 0o R T A (1) 5 i) L
WTF8B1(0): 6B1(0) > 0 (< 0) I, WhImAeFRAK
(B SIEHT R FE; 24 8B1(0) = 0, JoFem;

2) SIHTILE T S BRI OS, EIRAARE
P R HT5K 77 e BRSO I i IR R R 2R
T 7K 77 RE% PELAS SIE IR R, BIAI6 I8 B AR IR 2
ANTBRAR RGO, TR 7 B e BEAS R B A2 1E <
K &,

3) RIS RN R, S RAERGIR,
1k 17 BE e 1 95 1 Re 1Y 90X FP AR, MR MEAEAE I,

HI TR VERI e VR, IR 2 1B i k.

5 BRI VAR R I RN R TH 5K ) BE % # ) RT
ARENE, WL REAMH B RE (i RT AN FasE .

EASR I, A SCHJT R FRIRRE I T AR5 Kk
JER 3, i BRI QAT B4 4 7 T LA S SR AT T
P8 PR AT R 3 JRE 95 BRIV AT 45 B SR AT AL 1 U7 R 4L
b, PR R 5K ) SRk RT AFGE PRI 2R
BRI B R T LAAS 2.
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Theoretical analysis of effects of viscosity, surface
tension, and magnetic field on the bubble evolution of
Rayleigh-Taylor instability

Li Yuan Luo Xi-Sheng'

(Advanced Propulsion Laboratory, Department of Modern Mechanics, University of Science and Technology of China,
Hefei 230026, China)

( Received 26 October 2013; revised manuscript received 4 December 2013 )

Abstract

The evolution of bubble in Rayleigh-Taylor (RT) instability for non-ideal hydromagnetic fluid is investigated the-
oretically in this study. In a plane perpendicular to the magnetic field, the general governing equation describing the
bubble evolution is derived by considering the influences of viscousity, surface tension and magnetic field. The numer-
ical and asymptotic solutions of the bubble velocity in two-dimensional planar geometry are obtained under different
conditions and the effects of fluid viscosity, surface tension and magnetic field on the bubble growth are then analyzed
in detail. It is found that the bubble velocity is reduced by viscosity and surface tension, which indicates that viscosity
and surface tension can suppress the RT instability. It is also observed that the influence of magnetic field on the RT
instability is caused by its nonlinear part, and whether the RT instability can be suppressed or enhanced depends on the

direction of the nonlinear part of magnetic field.

Keywords: Rayleigh-Taylor instability, viscosity, surface tension, magnetic field
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