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Title: Active control of large-scale turbulence structures for drag reduction

A number of techniques are available to control the skin-friction drag of turbulent
boundary layers. Most of these techniques are wall-based with a methodology to modify
the near-wall turbulence structures in such a way to reduce the turbulent energy
production. This may be sufficient if the autonomous cycle of near-wall turbulence
exists, i.e. if the near-wall turbulence does not depend on the outer structures. Recent
studies suggest, however, that large-scale, outer layer structures are involved in the
energy production in turbulent boundary layers, particularly with an increase in the
Reynolds number. A brief review of large-scale, turbulent boundary layer structures will
be given in this seminar, followed by a presentation of recent studies at the University
of Nottingham into new boundary-layer control techniques. Our results will show that it
is feasible to carry out active control of turbulent boundary layers through an
intervention of large-scale, outer layer structures.
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Richard D., Whalley and Kwing-So, Choi, Turbulent boundary-layer control with
plasma spanwise travelling waves, Exp. Fluids, Vol. 55, No. 1796, (2014).
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