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Elucidation and modeling of interparticle interference effect for high fidelity
compressible multiphase flow simulation

Nagata, Takayuki
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The effects of aerodynamic interference between particles in compressible
low-Reynolds-number flows were investigated numerically and experimentally. Numerical simulations
were performed to analyze the flow around two fixed particles in a uniform flow, and the Mach number

effect on the flow field and the effect of interference on the aerodynamic forces were clarified.
The interaction process with the shock wave was also analyzed considering the motion of the
particles, and the effects of particle density and positional relationship on the motion of each
particle after interaction with the shock wave are clarified. In addition, the existing particle
drag model for a single particle was improved based on the results of numerical simulations. In
experiments, aerodynamic interference between multiple objects was investigated in a shock wave tube

and a low-density wind tunnel under compressible low Reynolds number conditions for various objects

such as spheres, prisms, and cylinders.
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