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Layer and Streamwise Vortices
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ABSTRACT

The supersonic mixing enhancement utilizing the interaction between supersonic shear layer
and streamwise vortices is investigated numerically on the basis of 2-dimensional TVD method.
The interaction is found to be very effective in enhancing supersonic mixing, because the stable
vorticity field of streamwise vortices is made complex by baroclinic torque produced by the
interaction. Moreover, the combination of their rotation has a strong influence on the flow field.
Co-rotating vortices are better in increasing the contact area of two different gas species, while
counter-rotating vortices better in entraining much fluid into them. It is also proposed to use
unstable streamwise vortices of which vorticity exits over an off-centre, annular region only. We
have found that the contact area is increased greatly by using those vortices.
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