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Fig.2 Schematic diagram of the experimental configuration
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Fig 3.Contours of the wall-normal fluctuating velocity during ejection and

sweeping events at different positions(left: smooth plate; right: riblets plate)
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Hierarchical visualization of spanwise coherent structures of turbulent boundary

layer over a drag-reducing riblets surface
Li Shan',Yang Shaogiong'.Tian Haiping', Wang Qingyi'.Jiang Nan'?>?
(1. Department of Mechanics of Tianyin Unrversity, Tranyin 300072,China:
2. Tianyin Key Laboratory of Modern Engineerig Mechanics, Tranjm 300072,China;
3.State Kev Laboratory of Nonlmear Mechamcs, Institute of Mechames, CAS, Beymg 100190,China )
Abstract: vThe 2D-2C instantaneous time-series of the velocity field in turbulent boundary layer over V-grooved
riblets surface and smooth surface was measured respectively by TR-PIV measurement system. Based on the
former results of logarithmic region“j], the two-dimensional topology of vertical fluctuating velocity and spanwise
vorticity in the near-wall region and outer region was studied with the improved quadrant-splitting method.
Results showed that: compared with the smooth plate, both for ejection and sweeping events, the vertical
fluctuating velocity over drag-reducing riblets surface decreased obviously, namely the momentum and energy
exchange along the wall-normal direction as well as its contribution to turbulence weakened consequently. In the
outer region ,however, the effects both on vertical fluctuating velocity and spanwise vorticity caused by
drag-reducing riblets plate were smaller than inner region ,indicating that the inner region of turbulent boundary
layer was affected by riblets, especially the vertical fluctuating velocity during the process of sweeping events.
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