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Dependence of Non-Dimensional Parameters on Statistics
of Compressible Turbulent Channel Flow
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The main objective is to clarify the effects of Reynolds and Mach numbers in compressible turbulent channel flow.
We carried out direct numerical simulation for five cases of two parameters and investigated the turbulence statistics,
near-wall asymptotic behaviors and effects of intensities of turbulence on semi-local Reynolds number.
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Table 1 Computational Cases

Case Re M N; N, N3
Case A 1.0 80 150 80
CaseB 2000 1.25 80 150 80
CaseC 80 150 80
Case D 2500 15 120 180 120
CaseE 3000 120 180 120
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d<u,>/dx,/(U,/H)

d<uy>/dx,/(U, /H)

Coleman €t al.
o Re=3000, M=1.5-

e Re=4880, M=3.0

0.5
Fig. 1 Mean dilatation profiles
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Fig. 2 Mean dilatation profiles
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Fig.3 Mean dilatation profilesin semi-local unit
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Fig. 4 Near-wall asymptotic behavior
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Table2 Vauesof y',
Case Re M y'e

Case A 1.0 0.30

Case B 2000 1.25 0.35

CaseC 0.42

CaseD 2500 15 0.40

CaseE 3000 0.34
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Fig. 5 Near-wall asymptotic behavior
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Fig. 6 Friction Reynolds number profiles
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Fig. 7 RM S profiles of streamwise and wall-normal velocities
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Fig. 8 RMS of streamwise velocity at y' =15
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Fig. 9 RMS of wall-normal velocity at y'=15
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Fig. 10 Pressure strain term at y'=15
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Fig. 11 RMS of streamwise velocity at y =45
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Fig. 12 RMS of wall-normal velocity at y'=45
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Fig. 13 Pressure strain term at y =45
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