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THE THERMOCAPILLARY CONVECTION IN THE LIQUID
BRIDGE WITH DIFFERENT PRANDTL NUMBER

Tang Zemei Hu Wenrui
(Instituze of Mechanics, Academia Sinica, Beijing, 100080, China)

Abstract Due to the progresses of space technology, the manufacture of high qu-
ality materials such as the semi-conductors or metal (Pr<1) in space is coming true. It is dif-
ficult to observe the flow structure and temperature distribution in the liquid bridge of opaque
molten semi-conductor or metal. Therefore, in present time, the experiments of thermocapil~
lary convection are mainly conducted in the liquid bridge with transparent medium (Pr>1)
such as silicon oil. The purpose of this paper is to study whether the behavior of fluids with
small Pr number can be described by these experimental results of transparent medium, and
what is the effects of Pr number on thermocapillary convention.

The two-dimensional, steady problem of thermocapillary convection in the liquid bridges
with different Pr number, described by vorticity, stream function and energy equations, are
numerically studied by Finite Eltment Method. The results show that the distributions of tem-
perature and flow patterns are qualitatively similar in the liquid bridges with different Pr
number, but the quantitative results are different according to certain Marangoni numbers.
In the liquid bridge with smaller Pr number, the thickness of viscose boundard layer is much
smaller than the thermal one. The place of the maximum stream function is shifted from the
hot toward the cold rod of the liquid bridge, and the velocity is relatively larger for the case of
smaller Pr number. Ma number is the sensitive parameter for describing thermocapillary
convection. According to the experimental results of transparent medium the behavior of the-
rmocapillary convection of opaque fluids can be qualitatively described.

Key words thermocapillary convectio n, microgravity, numerical simulation

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



