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Development of a numerical method for complex free surface flow with melting and
solidification
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In order to improve the analysis of melting behavior in severe accidents at
nuclear power plants, we have developed a basic technology for the particle method, which is one of
the numerical calculation methods that is suitable for analysing flows with complicated geometry and

free surfaces, The method has been extended to for the calculation of the flows with melting and
solidification. Specifically, we have developed and verified a calculation method that satisfies
basic physical laws such as the law of conservation of angular momentum and the second law of
thermodynamics also in the discrete calculation. Furthermore, the usefulness and developability of
the developed method were demonstrated by expanding it to analysis of non-Newtonian fluid (Bingham
fluid), flow with melting and solidification, and flow with surface tension.
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