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Examination on Turbulence Mixing and Sound Generation Phenomena in High Mach
Number Multiphase Flows by DNS Analysis
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In this study, high-Mach-number and low-Reynolds-number flow around a sphere was numerically
calculated by direct numerical simulation (DNS) of the three-dimensional compressible Navier-Stokes
equations in order to examine the effect of small particles in high-Mach-number flows. The effects
of Mach number, Reynolds number, and temperature ratio on the flow properties, drag coefficient, and

Nusselt number were examined from the calculation results. The flow characteristics were cleared
and the DNS database was constructed. Furthermore, flow around multiple small particles was
calculated by a newly developed numerical method based on Immersed Boundary method. Large scale
calculation was carried out with the method, and various information on clustering behavior in the
multiphase flow was obtained.
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