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THE OSCILLATORY THERMOCAPILLARY CONVECTION
IN A FLOATING ZONE 12

Tang Zemei Ar Yan Hu Wenrui
(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract The convection driven by buoyancy is weaken in microgrevity environment. It is
possible to obtain a high-quality and large-scal= crystal by using floating zcne method without
pollution and shear from wall of the container in spacs. The ~cuvection driven by surface-tension
gradient at the free sucface, called as thermoeapillary convection, will be dominant in microgravity
environment. The Lalf ioating zone has been used as one of the models to study thermocapillary
convection siuce the end of 1970s. The experiments discovered that the steady and axisymmetric
thermocapillary convection becomes unsteady and asymmetric oscillatory convection if the applied
temperature difference is over the critical value. The thermocapillary oscillatory convection will
affect the quality of the crystal. The oscillatory mechanism of thermocapillary convection is an
open and interesting problem.

The transient process from steady convection to oscillatory convection in a liquid bridge of
floating half zone with large Prandtl number fluid is studied by using the numerical method of
unsteady and three-dimensional calculation in the present paper. The onset process of oscillation
and oscillatory features are discussed in detail, and the flow fields and temperature distributions
in the cross-section of liquid bridge are obtained. The calculated results for the case of one-g
condition on the ground are compared with the experimental one for the same condition. Both
results conclude that, the patterns of flow field and temperature field in a horizontal cross-section
of liquid bridge rotate at a certain rotating velocity, however, the azimuthal velocity at a fixed
point changes alternately between positive and negative values.

Key words thermocapillary convection, three-dimensional numerical simulation, microgravity
fluid mechanics
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