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Experimental study of heat transfer in the surrounding for bubble
attached at the upper cooled surface of square cavity using the
Thermo-sensitive Liquid-crystal Tracer

Gi-Han Kwon +, Yong-kyoon Eom * x

Key Words: Thermocapillary flow(8 ZAT %), Thermo-sensitive liquid-crystal( 78 A7),

Image processing(d 4 2])

Abstract

In a square cavity, the flow phenomena in the surrounding of the bubble attached at the upper
cooled solid wall were studied by using a thermo-sensitive liquid-crystal tracer and image processing
techniques. This method offers the advantage of measuring the entire flow field in a selected plane
within the fluid at a given instant of time in contrast to point by point method like T/C. Quantitative
data of the temperature were obtained by applying a colour-image-processing. to the. visualized image.

As the growing of a bubble, In a bubble size appears the flow phenomena which the direction of
flow is reversed in the entire temperature and flow field. The observed phenomena are described with
regard to thermocapillary convection. '
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(a) Original Image, exp.0.5sec

(b) Result of Image processig

(c) Original Image, exp. 8sec

(d) Redrawing flow pattern from the

7} A2 FHAA
ot} 71xe # -
Ea=d

Fig.sol Al B4 71X
W3 7b njoRsiA WS
HolAde 71E7F A4 HA
He 2 7]

Pt

o

Fig6S 2718 0200 FLHL wlo Ao}
AAE AR 71E vg,»gg; SE Fo ARzl

o, Fig69 (a) (0)2 435 BW Figse A9
v @l 7T & el #F =7t
ol m, )oll B 4 A%l AMRFFW ART
9] Tr% 57 @43 gadSE B F U
o} olElgt AL J1Er} FAHABomA JEe



ol

K

A7 JE F9)

o AADG

~

o
il

Fig.7@)< 9%
o

o] LEEFE

o
L

A e

2

3

o2 gt} o ¥

atA =

A
A%

(o

o

ll

=
A

e Aol A B

&

AP} g%

filo]
B

—

K

1#”
w
I
~
A
=)

H

A2l

Q%

-

71E oy

TarZozmn
Fig.5(a)%} Figo(a)e] 2]*

=
=

H
o
=

W

it

al

H]
7} cosi
9]

Image (b)
(b)

3

2

RELEE.

o
Fig. 791 A

M

o]

1

iy

2 (@)% FigdZ
§7ta
GRS

(c
4o
5

s}

b

el

ol ¢

gion
: explain same as Fig.6

(¢) Redrawing Flow pattern from the

() (b)

¢.7 No flow Re

Fi

.26mm

-
J

ge
5.05mm

d Ima;

1

(b)

g a Bubble size R
Fig.6 In case of a Bubble size R

: Original Temp. fie
: Result of Image processing

Right
(b) Original Flow field Image

(a) (b) explain same as Fig.6

(a) Left

Fig.5 In case of Insertin

w® X T
® BT
sl
of T
— T
T o
T
0
o °
~ &
<3
I
% T
i
%u G
o
=T
o "
o ok
o
W
o W
My o ol
LS
~ T R
B
b= T
o
- .
O
I~y
;oT ncwH
™ %o
mw i
-
a ol
e
o ok wo
~ o T
Ho Kb =
al
ol e
= o| oy
[=34]
i <2 e
Mo ofF

oh &

A —
P

B

w
o

&y

o
23

L..L‘LI:A

R

P —
[aN
—_
= ()
T T
H
ol
—_
°

o

o

ol

-513-



(b
Fig.8 Start Region for Reverse Flow & Temp.
Field. (a) (b); explain same as Fig.6
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