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Abstract

A numerical method which can be used to predict 2-dimensional phase change processes with
natural convection in the melt is presented, Difficulties associated with movement and irregular
shape of the solid-liguid interface have been overcome by adopting the time-dependent Bounda-
ry-Fitted Coordinate System, Transformed governing equations, which are cast in geometrically
conservative forms, can be solved by extending the computational procedures originally devel-
oped for the orthogonal coordinates to the nonorthogonal curvilinear coordinates. Numerical
simulations have been performed for the melting process in the isothermally heated horizontal
tube. Comparisons of the results with previous works show that the present method gives
numerically stable solutions and is versatile tool for investigations of 2-dimensional phase

change processes.
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Comparison of melt front contours with
other works for Ra=4x10%, Pr=50, Ste
=0.04 at different times, 7: (a) Present
study; (b) Experimental and (c) Numerical

results by Rieger et al. (The numerical
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and streamlines)
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