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Generation and breakdown of low-speed streaks

Masahito Asai

Dept. of Aerospace Eng., Tokyo Metropolitan University

ABSTRACT

Two-dimensional local wall suction is applied to a developed turbulent boundary layer such that most of
turbulent vortices in the original outer layer can survive the suction and cause the resulting laminar flow to
undergo re-transition. Near-wall low-speed streaks which are once suppressed by the local wall suction
soon start to grow downstream the suction. After attaining near-saturation the low-speed streaks soon
undergo the sinuous instability to lead to re-transition. Even under high-intensity turbulence conditions,
about half or slightly less than the turbulent intensity of developed wall turbulence, the sinuous instability
amplifies disturbances of almost the same wavelength as predicted from the linear stability theory though
the actual growth is in the form of wave packet with the number of wave periods not more than two. On
the other hand, when low-speed streaks are artificially produced by using a periodic array of screen set
immediately downstream of the suction trailing edge where turbulent fluctuations are as strong as in
the developed wall turbulence, the streak breakdown is governed not by the linear instability process
but by the transient disturbance growth.
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