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Numerical Simulation of Unsteady Supersonic Internal Flows with a Cavity
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ABSTRACT

Supersonic internal flows with a cavity are numerically investigated. In the present study, the two-
dimensional Navier-Stokes equations are solved by nsing the Chakravarthy-Osher TVD (Total Variation
Diminishing) scheme. The VLES (Very Large Eddy Simulation) is executed to capture the flow field in
detail. In the present results, the unsteady behavior of the vortices in the cavity, such as their appearance,
disappearance and oscillation, and their interaction with shock waves or shear layer is clearly shown. The
overall character of the flow field was clearly shown by the computation on coarse grids. The result of the
computation on fine grids is that; not only large-scale vortices which had been shown on coarse grids, but
also small unsteady vortices in the shear layer, were recognized. The periods of the large-scale vortices and
the small vortices are in agreement with those in experiments. Since it is difficult {o observe the complicated
flow structure inside the cavity experimentally, the numerical simulation is useful for the investigation of this
problem.
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