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A multiphase computation method was applied to the water-ice phase-change problems accompanied
by the natural convections including density inversion regions in water. The computation method for
the Stefan condition on the water-ice interface was improved in this study. After the basic verification
of the proposed method, the experimental results of the unsteady freezing problems and those of the
unsteady melting problems were calculated with the present method. As a result, it was shown that
the changes in the calculated water-ice interfaces are in good agreement with the experimental results
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and that the natural convections with density inversion are reasonably calculated.
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Fig. 1 Computation of freezing interface
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Fig. 2 Computational domain of 1D freezing problem
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Fig. 4 Freezing problem at 30 [min]
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(b) Temperature distribution and velocity vector

Fig. 5 Melting problem at 10,728 [s]
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