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Regeneration mechanisms of coherent structures in near-wall turbulence
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ABSTRACT

A recently found time-periodic solution to the incompressible three-dimensional Navier-Stokes
equation for plane Couette flow is reviewed to discuss how near-wall turbulence self-sustains. This
solution represents the periodic motion which consists of the cyclic formation and breakdown of
streamwise vortices and low-velocity streaks. Since the solution is unstable, the periodic motion is
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not attained in reality. In phase space, however, a turbulent state wanders around the correspond-
ing periodic orbit for most of the time except for occasional escapes from it. When the turbulent
state approaches the periodic orbit, coherent structures appear in physical space to exibit recurrent
behaviour, i.e. the regerenation cycle, which is characterized in terms of the present solution.
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