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Elucidation of ice slurrK flow with heat transfer by microscopic approach
including solid-liquid phase change

YOSHINO, Masato
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We constructed a numerical model for simulation of melting and
solidification, and then developed a thermal immersed boundary-lattice Boltzmann method with
solid-liquid phase changes. First, using this method, we calculated heat-transfer (Stefan) problenms,

demonstrating the validity of the method in comparison with a reference solution by the
finite-difference method. Next, we applied the method to ice slurry flows in a circular tube, where
numerous spherical particles were subjected to the particle-particle and particle-wall adhesion
models. We investigated the effects of the aggregated particles (clusters) on the flow
characteristics and temperature fields as well as the space-averaged Nusselt number. Also, taking
account of buoyancy effect, we computed how the particles were distributed in the radial direction
of the tube. Finally, on the basis of these results, we discussed the characteristics of flow and
heat transfer from the microscopic point of view.
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