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FIG. 1 Schematic Drawing of Two-Dimensional Model
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Thermocapillary Convection in Low-Prandtl Fluid in an Open
Rectangular Cavity Under Microgravity Condition’

ZHU Li-hong, LIU Qiu-sheng and HU Wen-rui

( N ational Microgravity Laboratory, Institute of Mechanics, The Chinese Academy of Sciences, Beijing 100080, China)

Abstract: The steady thermocapillary convection of gallium melt with a low Prandtl number in an open rectangular cavity un-
der microgravity condition has been investigated by using finite-difference method. The effect of Reynolds number, aspect ratio
A of the cavity and the dimensionless height H of the heating side on the isotherms and streamlines of melt has been dis-
cussed. Simulation results show that thermocapillary convection has great influence on the temperature distribution of low
Prandtl number melt, and affects the process of erystal growth as well. The temperature field varies even if the temperature
difference is only 0. IK. Increasing the temperature difference or Re number, the flow will be increased to make the distribu-
tion of the temperature field nonuniformly. As long as there exists the temperature difference on the free surface, thermocapil-
lary convection will be driven no matter how small H is in this way the temperature distribution near the soliddiquid interface
is affected. With H and Re increasing. thermocapillary convection develops in the bulk melt. The aspect ratio A has also an
important influence on the temperature and flow field. If A is large, the diffusion would play a main role on the front of solid/

liquid interface.
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