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Heat Transfer with Phase Change
between Two Isothermal Horizontal Plates
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ABSTRACT

A two-dimensional Benard-convection system with a phase-change material inside has been analysed.

The main purpose of the present study is to clarify the basic reason of the hysteresis found by the

previous investigators. The interface between the solid and the liquid is assumed to be planar. The

analysis was performed with heat transfer rates under the steady state on the interface. It was found

that the hysteresis occurs due to the abrupt increase in the heat transfer rate at the onset of natural

convection in the classical Benard-convection system. The spectral method was applied to obtain the

steady solution of the natural convection for the specific material and to confirm the hysteresis phenome-

non.
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Fig. 1 Schematic diagram of the model and
coordinate system.
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Fig.2 The average Nusseit number Nu,at
the upper boundary in the Benard con-
vection obtained numerically (marked
as circle) : Pr=17.6, L=2.016. Solid
curve is made by equation(25).
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Fig. 3 Curves of f(equation(27)) for Ray=5,
000, 10000, ---, 95000 (from below).
The dotted curve is collection of points
of maximum values of .
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the growth was so slow that the com-
putation was stopped on the way.
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