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THERMOCAPILLARY CONVECTION IN FLOATING ZONES”

HU Wenruif TANG Zhemei LI Kai

Key Laboratory of Microgravity, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China

Abstract Abstract: This paper provides an overview of ongoing studies in the area of thermocapillary con-
vection driven by a surface tension gradient parallel to the free surface in a floating zone, with emphases focused
around the onset of oscillatory thermocapillary convection, also known as the transition from quasisteady con-
vection to oscillatory convection. The onset of oscillation depends on a set of critical parameters, and the
margin relationship can be represented by a complex function of the critical parameters. The experimental
results indicate that the velocity deviation of an oscillatory flow has the same order of magnitude as that of
an average flow, and the deviations of other quantities, such as temperature and free surface radii fluctuations,
are much smaller when compared with their normal counterparts. Therefore, the onset of oscillation should
be a result of the dynamic process in a fluid, and the problem is a strongly nonlinear one. In the past few
decades, several theoretical models have been introduced to tackle the problem using analytical methods, linear
instability analysis methods, energy instability methods, and unsteady 3D numerical methods, the last of which
is known to be the most suitable for a thorough analysis of strong nonlinear processes, resulting generally in a
better agreement with the experimental results. The transition from oscillatory thermocapillary convection to
turbulence falls under the studies of chaotic behavior in a new system, which opens a fascinating new frontier in
nonlinear science, a hot research area drawing many recent works. This paper, with 93 references cited, reviews
theoretical models and analyses as well as experimental studies on thermocapillary connection in floating zones.
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