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Abstract — For the initially quiescent fluid layer, the principle of the exchange of stabilities for the Marangoni con-
vection due to the impulsive temperature change is proven analytically. Under the linear stability theory, the temperature
and vertical velocity disturbances are express as the liner combination of the orthogonal functions. It is shown that the
growth rate of the temperature disturbance is the real function for all positive Marangoni numbers.
Key words: Marangoni Convection, Exchange of Stabilities

LN E W 1 2ALE Bato] e AnE nasgn,
Vrentas$} Vrentas[S]= XAl 23t tif+= X5
S5 7 PSR B Al A V1 sl ethe 2S aidA o= Fgaisint. shAInt flellA
27} v = ATES LRI PPEeln L% Tt A9

o] 48k Al 35202 PsAl | Aol AR
ol wh} /3sHA| HH Al EPFstA & Bloltt. Fat X @) &
2 (normal mode analysis)°] 713t 73-%-, BE WHHEE exp(or) £
HE] A7E S Zhethe A 2 g ARdolti1]. o]

$ 4EE o AWACE 6 =optio, DEE LR Ik F

& ZEeIT). mehy 7| ATES LEREIL A
o) 31 H)%9

L

=
-
=]

o ot

Xy
st
i

(]

b

[y

oY I
_{

o) oY

J Jo [
2 o it

2o o 2 o

=2

fe el

—O
st = gl AIRE o8 o] LERYE 2= A|ollA Marangoni
o] A 7Bl AP (quasi-static approximation)[6],
Hsto]2(7], AlUAH[8] 2 maximum-transient-Marangoni-number

] AEelM= op= 001t} REeF 6,= 0P34 3 AJEl; exchange
of stabilities)° | 5 JElli= X" JEll(stationary state)°] I c;=0
(= 784 JEl; overstability)o ] FF 4l (oscillatory state)©]T}.
webr] AE o A P9 B At

EHAE 2] el &3] {lE= Marangoni tii= 74 <F
73 A T2 oot} 1 o] 259 el A9 HAT
oAl QP94 TAIE= Pearson[2]0] M4 wEke] HE)E 7St
Aso7 #jXetdet. 1 &, Vidal?} Acrivos[3]= AAMEE L%
TXE Zhe AlollA BE Prandtl 5 el AXA ARG E ] <F
ZJdnto] HhAsithal XA 02 K AT} Finlayson[4]:= Galerkin

"To whom correspondence should be addressed.
E-mail: mckim@cheju.ac.kr
to] = Aedisty Ht wad e Ade 71dste] Fasglych

262

Ol elste] s =St SFAIRE o] BE ATl A
2] AP E a4 FHslol 7Pkt

£ AToA = g o] Wslol| o)ste] == Marangoni T
T Al A mEke] AulE iAo w S Aot uet
A ATE 7IEY ATES BaksMl Ha ARk oEY
EE ZEE TRFs Al /A B oldllehEtl B B e E

Zo|tt,
2. K[HHEHA]
B Ao nEEE Ale 27 9F% % TE AAEE
=4

j
3 Salolch. AlRle] 12 02) B9, 7] A B3] q o]
VY Agow WrkEh, Aol oJste] WL 9= Aol o



Marangoni HI5A] X12] g4

uniform evaporative heat flux, 9.

TTTTTTTTTTTTf

> free

rigid

Fig. 1. Schematic diagram of system considered here.
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Fig. 2. Comparison of Eq. (7) with (6). For 1<0.1 the difference between
two equations becomes negligible.
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