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Construction of LES Model based on DNS Analysis of High Mach Number Multiphase Flow

Kota, Fukuda
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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, for the construction of the the large-eddy simulation model. Two schemes based
on boundary fitted coordinate system and Immersed Boundary Method were newly developed. 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 that are required for the

construction of the LES model.
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Fig. 1 Pressure coefficient distributions
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Fig. 6 Pressure coefficient distributions
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Fig. 7 Drag coefficient
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Fig. 8 Particle velocity

Fig. 9 Vortex structure from shock-particle interaction
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