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Compressible Viscous Vortex Perturbed in a Supersonic Flow

by

Hiroshi Maekawa, Daisuke Watanabe and Daisuke Ohnuma

Univ. of Electro-Communications

ABSTRACT

The evolution of two-dimensional unsteady viscous vortices perturbed by a plane

compression /expansion wave or an acoustic wave has been simulated numerically.

Direct numerical simulations of the time-dependent compressible Navie-Stokes equa-

tions are performed using spectral collocation method. The numerical plane wave

deformation shows a very good agreement with the observation in the experimental

results done in a shock tube. The results of the vortex array simulations perturbed

by an acoustic wave array show that the vortex core represented by density/pressure

contours oscillates with a relative phase difference of 7/2, which synchronizes with

an acoustic wave array. The creation of vortices that is attributed to the influence of

baroclinic and dilatational effects is found after the passage of a plane compression

wave.
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Fig.3 Maximum value of vorticity
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Fig.4 Pressure
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