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Computational Fluid Dynamics Applied to Hypersonic Blunt Body Flows

Doo Sung Baik' * Young Chool Han' * Young Min Ha~ + Duk Sang Kim'
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Abstract

The thin-layer Navier-Stokes equations are solved for the hypersonic flow over blunt cone
configurations with applications to laminar as well as turbulent flows. The equations are expressed in
the forms of flux-vector splitting and explicit algorithm. The upwind schemes of Steger-Warming and
van Leer are investigated in their ability to accurately predict the heating loads along the surface of
the body. A comparison with the second order extensions of these schemes is made and a hybrid
scheme incorporating a combination of central differencing and flux-vector-splitting is presented. This
scheme is also investigated in its ability to accurately predict heat transfer distributions.
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