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Active control of convection and mixing in thin liquid layer through
surface-tension manipulation
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Control of thermocapillary convection in thin liquid film is studied by

means of the manipulation of surface tension at gas-liquid interface through the spot heating with a
C02 laser. The results are as follows. (1) A spot heating system is constructed by using a
two-dimensional traversing mechanism. Stationary heating and linear-motion-type dynamic heating are
given to the liquid film and experimental results for various laser powers, liquid film thickness,
kinematic viscosities and traversing speeds are systematically accumulated. (2) A numerical
technique for thermocapillary convection due to spot heating is proposed and its validity and
accuracy is confirmed through the comparison with the experimental results. (3) The profiles of
surface velocity due to spot heating show the presence of the 1st and 2nd peaks, and such unique
characteristics are explained using non-dimensional parameters derived from the dimensional
analysis.
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