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The Effect of a Bubble in Bénard Convection at Low Rayleigh
Number
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Abstractl

n a enclosed square cavity occurred Beénard convection, 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 in 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 the thermocapillary convection.
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Table 1 Fluid properties of the test liquid silicon
oil 100cst (Daw Coming) at 25T

Kinematic viscosity » 1em?/s
Thermal diffusivity o 2.8586 X 10 “*cm/s
Density o 964kg/ m’

96x107°C !
20.9% 10 "°N/cm

Volume expansion J

Surface Tension ¢
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Fig. 4 Flow field in state of Benard convection;
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(a) Original temperature field image, exp.0.5sec
(b) Result of image processing
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(d) Redrawing flow pattern from the image (c)
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Fig. 5 In case of inserting a bubble size r=3.26mm
; () Left : original temperature field image,
Right : result of image processing,
(b) Original flow field image, exp.8sec

(b)

Fig. 6 In case of a bubble size r=5.05mm ; (a), (b)
explain same as Fig. 5
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Redrawing flow pattern from the image (b)
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Fig. 9 Start region for reverse flow & temp. field,
a bubble size r=5.05mm ; (a), (b) : explain
same as Fig. §
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Fig. 11 Original flow field image, exp.8sec, a bub-
ble size r=10.2mm
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