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Direct numerical simulation of compressible binary species mixing layer
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Abstract : Compressble binary species mixing layer was investigated using direct numerical Smulation to
solve the three-dimensional compress ble Navier- Stokes and species equations. The effects of the densty
ratio of binary species and compressble effect were mainly discussed. Results show that , as the densty
ratio increases, the growth rate of the disturbancesin the mixing layer decreases. In the early stage of the
the mixing layer evolution, the compresshle effect, egecially the baroclinic effect, dominates the
dynamics of the vortex; in the later stage, the compress bility becomes weak and the stretching effect plays
a dominant role. The trandtion and evolution of the coherent structures were also analyzed.
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Fig.1 Sketch of binary species mixing layer
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Fig.2 Development of the spanwise vorticity
component over a sction of y=L,/2 (Cae 1)
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( The contour increment is 0. 035)
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Fig. 10 Time sequence of coherent vortical
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