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A study on mixing enhancement by streamwise vortices in a supersonic shear layer
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Growth of spanwise disturbances existing in a compressible curved shear layer was investigated by linear stability analysis.

Like Gortler vortices in boundary layer along a convex curved wall, the fact was confirmed that a curved shear layer is unstable to

spanwise disturbances when velocity of outer fluid is larger than that of inner one and these disturbances form streamwise vortices.

Within the scope of liner theory, there are no effects of compressibility on growth of spanwise disturbances in contrast to the case

of streamwise disturbances. In other words, growth rates of spanwise disturbances relatively exceed those of streamwise ones

when effect of compressibility is large. In addition, a large curvature gives large growth rates of spanwise disturbances. Further

study able to treat nonlinear effects is necessary to investigate details of streamwise vortices formed in a supersonic curved shear

layer.
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Fig.1 Schematics of flow field.
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Fig.2 Temporal growth rates of
streamwise disturbances.
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Fig.3 Temporal growth rates of spanwise
disturbances.
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Fig.4 Streamwise vorticity and velocity
field for Rq=103, B=4.0 and M_.=1.35.
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Fig.5 Effect of viscosity on temporal
growth rates.
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Fig.6 Effect of shear layer radius on
growth of spanwise disturbances.
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