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Direct numerical simulation of boundary layer over a heated flat plate at Ma=0.8

PENG Jun'
(1 Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190, China)

Abstract Direct numerical simulations of heated and unheated boundary layer were performed. Results show that
wall heating is capable of delaying transition. Heated laminar boundary layer is more sustainable to disturbance
than unheated flow. In the turbulent region, heated velocity profile resembles unheated one after Van Direst
transformation. Log layer shifting in previous incompressible simulation is absent due to density weight scale.
Turbulent kinetic energy distributions of heated and unheated cases are almost identical in the sub layer. Above
buffer layer, their differences emerge. For high subsonic boundary layer, temperature fluctuation is negligible
compared to averaged temperature. Flow features are more influenced by mean flow temperature variance.

Key words direct numerical simulation, boundary layer transition ,wall heating
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