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Clarification of mechanism of the interaction between turbulence and
solidification structure and development of prediction methods for residual
stress by DNS
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By combining direct numerical simulation of turbulent flow and the phase
field method for predicting solid-liquid phase changes, we achieved high-precision numerical
analysis of supercooled solidifying turbulence. We then organized the simulation results into a
database of flow fields and worked to understand the mechanism of complex phenomena involving the
interaction of flowing liquids and solids. Based on the mechanism, we developed a large eddy
simulation analysis method, that is, a turbulence model to predict the modulation of turbulence, and

also investigated the method to predict the microstructure of the material-mechanical defects
formed inside the solid after solidification.
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1: Instantaneous distributions of solidification element and phase field variable
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2. Temporal variations of turbulent kinetic energy in the cases of wall Melting
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