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Study of transition mechanism in a supersonic boundary layer at M=3
using spatial DNS

H. Maekawa, D. Watanabe & K.Ozaki
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Spatial direct numerical simulations are used to study the formation and development of

three-dimensional structures in a supersonic flat plate boundary layer, where the freestream
Mach number is 3 and the Reynolds number at the inlet based on the displacement thickness
1000. Random disturbances are superimposed on the laminar profile at the inlet plane of the
boundary layer computational box. Hairpin vortices are generated in an intermittent manner
on a low speed streak downstream after the low/high speed streaks formation. The numerical
turbulent velocity fluctuations are in good agreement with the experimental data of the
supersonic turbulent boundary layer for M=2.9.
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