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ABSTRACT
This computational study focuses on shock wave-laminar boundary layer interaction mechanism on a flat
plate. We conduct a parametric study to understand the shock induced separation by letting a planar shock
to impinge on a laminar boundary layer at various angles systematically. We quantify the strengths of the
resulting shocks, separation and reattachments shock waves as well as the size of the separation bubble
forming on the flat plate. We classify the resulting flows in terms of their physics and check steadiness and
two dimensionalities of the flows by performing additional computations. We use structured meshes
consisting of hexahedral elements in the computations and inquire mesh independency by doubling mesh
size in vertical and horizontal directions. We perform all the computations by using an open source
compressible Navier-Stokes solver based on finite volume method. The solver, rhoCentralFoam is a densitybased compressible flow solver based on central-upwind schemes of Kurganov and Tadmor. It is first and
second order accurate in time and space, respectively. We will compare the obtained results with the
experiments available in literature to assess the modelling capability of the solver.

Shock wave laminar boundary layer interaction (SWBLI) [Houghton et al., 2012]
References
[1] Degrez G., Boccadoro C. H., and Wendt J. F. (1987) The interaction of an oblique shock wave with a
laminar boundary layer revisited. An experimental and numerical study, J. Fluid Mech. Vol. 177, pp. 247-263
Apr 1987.
[2] Houghton E.L., Carpente P.W. (2012) Aerodynamics for Engineering Students, Sixth ed. ButterworthHeinemann.
[3] Boin, J.-Ph., Robinet, J.-Ch., Corre, Ch., and Deniau, H. (2006) 3D Steady and Unsteady Bifurcations in a
Shock-Wave/Laminar Boundary Layer Interaction: A Numerical Study, Theor. Comput. Fluid Dyn. Vol. 20,
pp. 163-180 May 2006
[4] Pirozzoli, S., Beer, A., Bernardi, M., and Grasso, F. (2009) Computational Analysis of Impinging ShockWave Boundary Layer Interaction under Conditions of Incipient Separation, Shock Waves 19:487-497 July
2009
[5] Robinet, J-Ch. (2007) Bifurcations in shock-wave/laminar-boundary-layer interaction: global instability
approach. Journal of Fluid Mechanics, 579, pp 85-112 doi:10.1017/S0022112007005095
[6] Yapalparvi, R. and Van Dommelen, L. L. (2012) Numerical solution of unsteady boundary-layer
separation in supersonic flow: upstream moving wall. Journal of Fluid Mechanics, 706, pp 413-430
doi:10.1017/jfm.2012.261

Powered by TCPDF (www.tcpdf.org)

