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Study on the Inflow Boundary Condition for DNS
of Turbulent Boundary Layers on
Supersonic Blunt Cones

DONG Ming"?, ZHOU Heng'
(1. Department of Mechavics, Tiangin University, Tianjin 300072, P.R. China;
2. Tiangin Key Laboratory of Modern Engineering Mechanics ,
Tianjin 300072, P.R. China)

Abstract: For the direct numerical simulation ( DNS) of turbulent boundary layers, how to generate
an appropriate inflow condition is a problem that needs to be considered. A method was proposed, by
which the inflow condition for spatial-mode DNS of turbulent boundary layers on supersonic blunt
cones with different Mach number, Reynolds number and wall temperature conditions can be generat-
ed, based only on a given instant flow field obtained by a temporal-mode DNS of a turbulent boundary
layer on a flat plate. The effectiveness of the proposed method is shown by three typical examples,

through comparing its results with those obtained by other methods.

Key words: turbulent boundary layer; direct numerical simulation(DNS); supersonic; blunt cone;

inflow condition



