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ABSTRACT

This paper is concerned with unsteady supersonic gas-particle flows around a sphere.
Impingement of a large particle-cloud on a shock layer of a dust-free gas in front of a
sphere is numerically simulated. The effect of particles rebounded from the sphere is
taken into account. It is shown that a temporal reverse flow region of the gas is induced
near the body axis in the shock layer, which is responsible for the appearance of the gas
flow region where the pressure gradient becomes negative along the surface. The flow
region with the negative pressure gradient moves towards the downstream direction with
time along the surface. These phenomena are consistent with previous experimental
predictions. It is shown that the present results strongly support a flow model for the
particle-induced flow field postulated in connection with *“heating augmentation” found
in the heat transfer measurements in hypersonic particle erosion environments. The
particle behavior in such a flow is very complicated so that it is almost impossible to
treat the particle-phase flow as an ordinary continuum medium. A few new findings are
also described.
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Gas (Air)

r=1.4

C,e =1005J/kg -K
£=1.79%10"kg/m.s (for T=288K)
8=0.5

Pr =0.75

Particles (Al;O3)
Pmp =4.0% 10°kg/m*
Cpp =1686 J/kg-K
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