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Investigation of the Convection Control of the Thermocapillary
Flow in a Liquid Bridge by Using the Non-Uniform RMF

YAO Li-ping"?*, ZENG Zhong*’, ZHANG Yi’,
QIU Zhou-hua®, YAO Ling-yun®

1. College of Engineering and Technology » Southwest University s Chongqing 400715, China ;
2. Department of Engineering Mechanics s Chongqing University , Chongging 400030 , China ;
3. State Key Laboratory of Coal Mine Disaster Dynamics and Control , Chongqing University , Chongqing 400030 , China

Abstract: Semiconductor crystal is the basic material of all kinds of electronic devices. Its development
plays an important role in the development of modern electronic industry. Under microgravity, the three-
dimensional Magnetohydrodynamic model in a liquid bridge is established in the present paper to explore
the way for high-quality crystal growth. The governing equations are discretized by the finite volume meth-
od, which is used to investigate the effect of the applied non-uniform rotating magnetic field (RMF) with
two pole pairs on the thermocapillary flow in a liquid bridge. The result indicates that because of the stir-
ring action of the applied non-uniform RMFs (7 mT, 50 Hz ) with two pole pairs, the maximal azimuthal
velocity in the melt is enhanced effectively and the maximal axial velocity is suppressed. Under the above
actions, the three-dimensional thermocapillary flow in the liquid bridge without magnetic fields is effec-
tively controlled and changed into an axisymmetric steady flow, finally.

Key words: Rotating Magnetic Field (RMF); Thermocapillary Flow; Convection Control; Liquid bridge;

Microgravity
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