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Edge of Chaos

A study on edge of chaos using perturbation accompanying with artificial
hair-pin vortices
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The present study investigated subcritical flow transitions in a pipe with

hair-pin vortices as disturbances generated by a synthetic jet actuator, which is capable to control
amplitude, frequency and number of the hair-pins. The experimental results indicated that the
frequency and amplitude do no affect considerably the transition, but for small number of hair-pins,
the transition clearly depends on the number of vortices. As other project in the study, trials to
modify self-sustaining process of the local turbulence were performed by, for example, attachment of
a bubble on the pipe wall. It works well to introduce relaminarization of the local turbulence and
corresponding mechanism we considered is removing inflection points on the velocity profile at the
trailing edge of the turbulence by flow winding and slip on the bubble surface.
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