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Study on transition processes of streamwise vortices aimed at an innovative
creation for the growth of perturbations in a high Mach number
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Although streamwise vortices become the nucleus for vortical structures of
turbulent transition, transitions of the vortices on high-speed flows have not been so known as
those on low-speed flows. Compressibility effects suppress a disturbance growth as the mainstream
Mach number increases. The present study demonstrated that the cause is related to the growth of
entropy fluctuation. It was also shown that vortex breakdown without a stagnation point is caused by

a flow acceleration in supersonic flows. Furthermore, it was found that the effect of helicity on
instability succeeds in beating the compressibility effects in a high Mach number.
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