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Numerical Simulations of Interaction Between the Boundary Layer and the Oblique
Shock Wave on Supersonic Flow over a Flat Plate

LI Xiaopeng' LI Shuaihui*
(State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190, China)

Abstract The flow field of supersonic flow over a flat plate develops to be complicated because of the
intersections between the bow shock grow from the flat plate front and the boundary layer, resulting in the
problem very interesting. Physical interpretation in terms of the differences of the shock layer as a result of two
different kinds of boundary conditions is given in the paper. What’s more, the theory of the maximum
temperature line has been developed as a positive attempt to explain the shock layer under the isothermal wall
boundary conditions. Then, the influence of the temperature in the flat plate on the shock layer has been checked,
by which the relations between the isothermal wall boundary conditions and the adiabatic wall boundary
conditions in nature are found out.

Key words DNS; supersonic flow over a flat plate; isothermal wall; adiabatic wall



