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A numerical investigation on the oblique shock wave/vortex interaction

Seong-Mok Moon*, Chongam Kim**, Oh-Hyun Rho** and Seung Kyu Hong***

ABSTRACT

For the prediction on the onset of oblique shock wave-induced vortex breakdown,
computational studies on the Oblique Shock wave/Vortex Interaction (OSVI) are
conducted and compared with both experimental results and analytic model. A
Shock-stable numerical scheme, the Roe scheme with Mach number-based function
(RoeM), and a two-equation eddy viscosity-transport approach are wused for
three-dimensional turbulent flow computations. The computational configuration is
identical to available experiment, and we attempt to ascertain the effect of parameters
such as a vortex strength, streamwise velocity deficit, and shock strength at a
freestream Mach number of 2.49. Numerical simulations using the /,—@SST turbulence
model and suitably modeled vortex profiles are able to accurately reproduce many fine
features through a direct comparison with experimental observations. The present
computational approach to determine the criterion on the onset of oblique shock
wave-induced vortex breakdown is found to be in good agreement with both the
experimental result and the analytic prediction.
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