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Melting and solidification can be seen in various engineering problems such as ice slurry
and metal casting. Huang and Wu [J. Comput. Phys., 277 (2014), pp. 305-319] proposed
the immersed boundary—lattice Boltzmann method to simulate solid-liquid phase change
problems. However, the force acting on the solid phase cannot be correctly calculated in
the method. Suzuki and Yoshino [Comput. Fluids, 172 (2018), pp. 593-608] proposed the
stress tensor discontinuity-based immersed boundary—lattice Boltzmann method. In this
method, we can obtain the force locally acting on the boundary from the stress tensor of
one side of the fluids divided by the boundary. In the present study, we incorporated the
method by Huang and Wu into the stress tensor discontinuity-based immersed boundary—
lattice Boltzmann method. We validated the present method through some benchmark
problems. As a result, the present method has a good agreement with other numerical
results and analytical solutions. In addition, we confirmed that this method can calculate

the fluid force acting on the solid phase which deforms due to melting/solidification.
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Fig.2 Three-dimensional 15-velocity model.
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