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Analysis of Normal Shock-Wave Oscillation in a
Supersonic Diffuser

H.D. Kim

ABSTRACT

Shock-wave in a supersonic diffuser flow cannot be stable even in the given pressure
ratio which remains constant over time, and oscillates around a certain time-mean position.
In the present study, oscillation of a normal shock-wave in a supersonic diffuser was
analyzed by a small perturbation method. Upstream pressure perturbation was applied to a
supersonic diffuser flow with a normal shock-wave. Stability of shock-wave was
investigated by considering the diffuser pressure recovery and frequency of the pressure
perturbation. The results obtained show that a stable oscillation of weak normal shock-wave
is obtainable for the flow with the Mach number over 1.74. The ratio of sound pressures
downstream to upstream of the shock wave increases with increase of the Mach number.
The present results agree well with other analytical and experimental results.
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Fig. 1. Example of wall pressure fluctuations

due to normal shock/turbulent boundary
layer interaction in supersonic
diffuser(M1 = 1.38)
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