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Estimation of mixing ability by simultaneous hot-wire measurement of
concentration and mass flux fluctuation and clarification of supersonic mixing
transition
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The purpose of this study is to establish a simultaneous measurement of mass
flux and concentration using hot-wire anemometer and to clarify the mechanism of mixing transition
due to supersonic streamwise vortices.

The hot-wire measurement requires the calibration using a flow of known concentration and mass flux.
We have designed and constructed the supersonic calibration system, and confirmed its effectiveness
in the measurement of air flow. Also, we have carried out the experiment and the numerical

simulation of the flow field with streamwise vortices generated in supersonic wind tunnel. The

results have clarified that the mixing transition of the supersonic streamwise vortices is achieved
due to the hair-pin like vortex structures formed in its breakdown process and the Reynolds stress
generated by the hair-pin vortex causing momentum exchange between freestream and vortex region.
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