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f=p,u v,w, T
DNS , ,
1 1
1
2 Tab.1 Computational conditions and grid
Case Mc M1 M2 T1 T2 Re
21 1 0416 08 200K 200 K 800 640 x 133 x 62
Newton Stokes 2 0409 Q1 200K 200 K 800 640 x 133 x 62
' 3 0404 -04 200K 200 K 800 160 x 163 X 62
Navier- Stokes )
31
Favre
Y y=0
dp | dpu; _
at T dx ,

Ipe | 9 (== 3ya = 2 (@, + I'.ii,
o + 7z, (pe + P, ax,-(@’ + yu,)
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Navier- Stokes
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Smagorinsky ,
[6]
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Navier- Stokes
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[8]
, Wray
Runge- Kutta ,
[8] :

5
f1= A(y) - (cos(t) + cos@/2 - t)
f2= B(y) - (cos(xBz+w- 1) +
cos(xBz+w/2- 1))
Aly) = A- e»(wz), B(y) = B - e»(wz)
A =004,b=20,B =0 008
Mc = 0 4
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Abstract : The transition process and full turbulence mechani sm of compressible mixing layersin convec
tive Mach number Q. 4 isinvestigated by spatial large eddy smulation (L ES). The evolution of instable
structuresis analyzed. The numerical method is studied with a hybrid method of a fifth-order upwind
compact difference and a sixth-order symmetric compact difference for the three-dimensonal compress-
ble Favrefiltered Navier- Stokes equations. The compact storage third-order explicit Runge Kutta meth-
od is applied for timeintegration. The sub-grid scales are formulated according to the modified Smagor-
insky eddy-viscosity model. The instant and statistical parameters are discussed in detail , and the nu-
merical results show a good agreement with the relevant literatures and theory. The computational re-
sults show that the most instable disturbance mechanism is mainly induced by 2-D wave perturbation in
current convective Mach number. These results present that L ES can smulate transation mechani sm of
mixing layers well.

Key words: transition; turbulence; compressible mixing layer; large eddy smulation; direct numerical

smulation



