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SHOCK WAVE-FLAT PLATE TURBULENT BOUNDARY LAYER INTERACTION
AT MACH 2.3

HE Zhiwei, LI Xinliang

State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190, China

Abstract The interaction of a spatial developing adiabatic boundary layer flow at Ma =23 and Re, = 6370
with an impinging oblique shock wave( 8 =32.42") is analyzed by means of direct numerical simulation of the
compressible Navier-Stokes equations. The calculation covers the transition from laminar flow to fully
developed turbulence and the interaction of the incident shock wave and turbulent boundary layer. In order to
assess and improve the existing turbulence models, using the DNS data, we analyze the profile of the mean
velocity (and the mixing length), the distribution of the turbulent kinetic energy equation and the coherent
structures. The results show that flow field can be divided into three different region, i.e., the upstream zero
pressure gradient boundary layer region, the interaction region and the downstream reattachment region. are also
analyzed. And the profile of the mean velocity (and the mixing length), the distribution of the turbulent kinetic

energy equation and the coherent structures are different in different region.

Key words shock wave, turbulent boundary layer , mean velocity profile, turbulent kinetic energy, coherent
structure, pressure gradient
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