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Numerical Study on Shock-Vortex Interaction Behind a Flat Plate

OZA9", 24"
Se-Myong Chang and Keun-Shik Chang

In this paper we study numerically the shock-vortex interaction in the shear layer gerierated by
moving shock waves above and below a flat plate. The faster normal shock is diffracted at the
tip of the flat plate, producing a starting vortex. The slower normal shock below the flat plate
arrives soon later to run across the vortex and make interaction. The two shocks are merged
together and reflected back at the closed end of the shock tube to impinge on the shear layer
developing multiple vortexlets. The computational simulation based on Euler and Navier-Stokes
equations shows good prediction.
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Fig. 1 Definition of the Present Problem
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(c) Navier-Stokes Solution (Adiabatic) (d) Experiment, [5]
Fig. 3 Shock Diffraction over 90-Degree Convex Edge, Re=1 x 10°
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(a) Holographic Interferogram (b) Computational Isopycnics

(c) Shadowgraph (d) Schematic Diagram

Fig. 4 Shock-Vortex Interaction, 200 us
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(d) 2500 ps, Euler Computation

Fig. 5 Shock-Slip Layer Interaction
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