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An Experimental Study of Supersonic Separated-Reattaching Flow
By
Keiichi KARASHIMA and Kiyoshi SATO

Abstract: This report is concerned with an experimental investigation of
supersonic turbulent separated-reattaching flow involving the interaction
between a shock wave and a viscous layer. Measurement of static pressure,
pitot pressure and stagnation temperature is made at free stream Mach
number of 1.94 in the region downstream of a rearward-facing step and
distribution of local Mach number, flow velocity and density is obtained.
It is shown that the transverse pressure gradient is small in the separated
region while, in the recompression region, the shock wave is diffused into
the viscous layer in the form of continuous compression waves, inducing
a fairly large pressure gradient there. However, the region of shock wave
influence is found to be restricted to only upper part of the viscous layer
and the pressure gradient in the lower part is revealed to remain relatively
small. Finally, it is pointed out that, just downstream of the interaction
region where the static pressure has recovered to its free stream value and
the pressure gradient is negligible throughout the viscous layer, recovery
of flow velocity in the lower part of the layer does not yet attain to the
velocity profile corresponding to flat plate flow.
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