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A Measurement of Temperature by TLC without Contact
and A Study of Thermocapillary Flow under Ground-based Conditions

Yong-Kyoon Eom (Mechanical Eng. Dept., ANU), Jae-Bong You* (Graduate school Mechanical Eng., ANU)

ABSTRACT

In a closed square cavity filled with a liquid, a cooled the upper horizontal wall and a heated the lower horizontal wall,
the flow isn't generated under the ground-based condition when Rayleigh number is lower than 1700. In such case the flow
phenomena near an air bubble under a cooled horizontal wall were investigated. The temperature and the flow fields were
studied by using the Thermo-sensitive Liquid-Crystal and the image processing. The qualitative analysis for the temperature
and the flow fields were carried out by applying the image processing technique to the original data. Injecting bubble at the
center point of upper cooled wall, the symmetry shape of two vortexes near an air bubble was observed. The bubble size
increased, the size of velocity and the magnitude of velocity increased. In spite of elapsed time, a pair of two vortexes was
the unique and steady-state flow in a square cavity and wasn’t induce to the other flow in the surround region.
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Fig. 1 Mechanism of thermocapillary convection
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Fig. 2 Experimental setup for the visualization of tempera-
ture and flow field

0

QO

QEB O (@ e s G ® Tl
@ Thermocoude @ Bubbie @Ha""("ﬁ o W\ister
@E‘Sid injection ® Ruoker @ Testca

e

Fig. 3 Schematic of experiment specimen
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Table 1 Fluid properties of the test liquid silicon oil 100cst
(ShinEtsu) at 25°C

, .. R 4 2
Kinematic viscosity 1x10m/s

Theraml diffusivity 2.8586 x 10775

Density 964 kg3/ m
5 -1

Volumetric thermal expansion 96 x 10K

Surface tension 20.9 x 1(53N/ m
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Fig. 4 Temperature and flow fields in steady state without
a flow
Ra=658, Pr=350, AT=2K, v=100cst
(a) Original temperature field image, exp. 20sec
(b) Result of image processing
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Fig. 7 In case of bubble size V = 376mm®, exp. 20sec
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Fig. 8 In case of bubble size 376mm, exp. 20sec, after 120
minutes from starting experiment
(a) Original image of visualization
{b) Schematic diagram of flow mechanism
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Fig. 9 Velocity of flow field under different bubble size

with time
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