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Transition to turbulence of compressible plane channel flow
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ABSTRACT
A study of compressible subsonic/supersonic transitional and turbulent flow in a plane channel
with isothermal walls has been performed using a spatially developing DNS. Random
disturbance is artificially introduced at the inlet of the computational channel, which yields
streamwise vortices and low/high speed streaks downstream. At high Mach number flows, the
isothermal boundary conditions give rise to a flow that is strongly influenced by wall-normal
gradients of mean density and temperature. These gradients are found to cause major
differences of the transitional streak structure between subsonic and supersonic channel flows.
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Table.1 Flow and computational parameters
Case M Re 7 (x=36L) LxXLyXLz Nx X Ny X Nz AX+ Ay+ Az+
Casel 0.75 249 | 40LX2L x4 L/3 1001 X 73% X 110 10| 1.1(min)  ,14(max) 9.5
Case?2 3.0 242 | 40Lx2Lx4mwL/3 | 1001 X 73*x 110 9.7] 1.0(min)  ,14(max) 9.2
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Fig.1 Iso-surface of Q, 2.0 (dark) and w,-0.1 (gray) for

M=0.75
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Fig.2 Distribution of mean streamwise velocity u in wall

units.
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Fig3. Contours of w’ at for (a) M=0.75, (b) M=3.0, (black:w’

>0,white:w’<0)
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