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ABSTRACT: The primary object of this study is to obtain a basic knowledge of heat trans-
fer enhancement mechanism as affected by temperature driven Marangoni convection.

Experiments is achieved to visualize the enhanced heat transfer phenomena by the effect of
Marangoni convection through the laser holographic interferometry. Also Nusselt Number is
introduced for the relation of Marangoni Number.

Key words: Marangoni convection(9}8 314 t]+), Holography interferometry(Z2 18}y 7+4d
Al), Heat transfer enhancement(@4d%g £3)

2z 44 ng E2E
Neo D 7EeEAA 2HE
A P ERAYLEAS [N/mTC) a D EHE [Wm)
d 1 EE9 =7 [m] S D PN EH e A4
dn/dT : 2489 83 Ty tE%e 2% [C]
F, : Fourier = Tw tH2e [T]
k P EAEL [W/mT] Ty P ERZIRE [T]
L : 4ol [m] T L7l R (T
l D HAEAY "o] [m] XY :3AxzREA [m]
Ma : Marangoni 4
Ma. : 994 Marangoni 4 asA EX
Nu . Nusselt

L AL, E/oc, [mYs]

D %9 B [m)
P dee 299 A [m]

P AYASF [N - s/m’]

+ Corresponding author
Tel.: +82-32-862-7313; fax: +82-32-868-1716
E-mail address: sweatl00@hanmail.net

T O > R



796 HER 055 - HF3 - A3

.M 2

42 Bgad gRs $3INH 2L HaF
g sl Qlold BAAMH, GFAX AAE A
Zsh BYstel B¢ v 9

=& I .

T3 vlFay] e F4d 9= 9 4E
719 F47] A% F4E sl 4 2 24 4
g9 dgtoz SE&HD gtk F=2 uEz
U 79 248E A ) 3 watoez 29
o Fx9 Wt o7 HAHe =AL FIAY I
7kAle] 25, & n-Octanol, n-Decanol, 2-ethly-
1-hexanol 5¢ Wl o3 AHe AL F3}
v 4771 dA gk

B d3e IRy BALxe W dg b

IY dFE SAATIL o]d mE EHGEHA
A& THE7] 8 B AHEF ASHAd g2
A FHAE o183d FA LEEXE &
A £ 7HAEE dojd AHFYH A
ZHE LEEXIFE FFHo2 HNEAT. 2
AT 2= Y die dA9ENS T
B3t7] 98t vy 4(Marangoni number :
Ma)el wt& FWRZE FeUFY Z=E =9
o gdg dPAL &g

2. 7Zl=0l&
21 ooy tif

Ao FHEAYHL INHoez I 22 ¥ F
o ol&53 Uck wEhA HX FHY 2x
EE FEo Edge] HAsiH RAZEY EF
Pog HARFT dojdth olg Zo] A<
AR Ale] EE= dFel 71H AloloA FRAH
Aslo] og WARE AAo +F& LA
°olgg& oA wg Yy o F(Marangoni convec-
tion)Vgtxm Rtk o uF;Y dFE L9
ol BFgo 2 IAG = EFAGE £33
gel2 g3t oA REHe FF o s
&4 ©tt. 2% Benard - Rayreigh®® W& =#
# EUS Ze A9 UM RAYFAAE F
3 Zugge] @4 dFE TEIHE YYo=
ol Agh, BT EHAYY ¥ ¥YY 4
Z3 w@mA ok ey ol ghe AF(9F
0.1~% mm HX)oA 2} Benard - Rayreigh ™

d/2
Heat plate
rd Surface tension
) /‘ ————————
e [— - —
--------- S ———— U P R
| o 1
i 1
{  Marangoni :, ! between !
8§ |Y| * convection ¥ | ¥ Heatplate 4
i i i i
| i |
T sificon oil !
_________ q,_____,,__} | S SO SA—
, X
0,00 ©__ Constant temperature wall

L N|
"

Fig. 1 Model of the mechanism generating
Marangoni convection.
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Fig. 2 Principle of holography.
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Fig. 3 Optical setup for holographic interfero-
metry.
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Fig. 4 Test section.
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Fig. 7 The result in Marangoni convection.
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Fig. 8 Result of the heat transfer experiment
( Ma,.=398, =10 mm).
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Fig. 9 Result of the heat transfer experiment
( Ma,.=243, §=15mm).
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