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Wall-modeling for large-eddy simulation of high Reynolds num-
ber supersonic flows1 SOSHI KAWAI, JOHAN LARSSON, SANJIVA LELE,
Center for Turbulence Research, Stanford University — We present an idea of ap-
proximate wall-boundary-condition approach with dynamic procedure for large-eddy
simulation of Mach 3 supersonic turbulent boundary layer at various Reynolds num-
bers (Reδ = 2× 104, 105 and 106) on a flat plate. This wall-model is the extension
of previous work by Wang and Moin [Phys. Fluid, 14, 2043 (2002)] for incompress-
ible flows to compressible flows. We note that the present study is both the first
extension of the dynamic concept to compressible flows and also the first test at
high Reynolds number flows. The present study also revisits the issue of numerical
errors near wall-region on outer-layer coarse LES mesh. The numerical results are
compared with wall-resolved LES data (at low Reynolds number case) and available
experimental data (at high Reynolds number case).
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