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Fig. 3 Mean velocity profile of the TBL over the smooth and

riblets plate
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Fig. 4 Turbulent intensity and Reynolds shear stress distributions in

wall-normal direction of the TBL
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Fig.4 Turbulent intensity and Reynolds shear stress distributions in

wall-normal direction of the TBL (continued)
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(a) Contours of the streamwise fluctuating velocity during ejection events (left: smooth plate; right: riblets plate)
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(b) Contours of the wall-normal fluctuating velocity during ejection events (left: smooth plate; right: riblets plate)
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Fig.6 Contours of physical quantities during ejection events
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TRPIV MEASUREMENT OF DRAG-REDUCTION IN THE TURBULENT BOUNDARY
LAYER OVER RIBLETS PLATE Y

Li Shart Yang Shaogiong Jiang Nar** 2
*(Department of Mechanics of Tianjin Universityianjin 300072 Ching)
**(Tianjin Key Laboratory of Modern Engineering MechanicBanjin 300072 China)
T(State Key Laboratory of Nonlinear Mechanickistitute of Mechanics CAS, Beijing 100190 Ching)

Abstract Time series of velocity vector field and statistics in the turbulent boundary layer(TBL) over the riblets surface
and smooth one were measured utilizing the time-resolved particle image velocimetry (TRPIV) ; Several characteristic
parameters in the TBL, such as the mean velocity profile, the Reynolds shear stress and the turbulent intensity, etc. wet
compared at the same free-stream velocity(0/s9ror the diferent surface plates. We firstly detected the coherent
structures using multi-scale spatial locally-averaged structure function of the streamwise velocity compofieneat di
scales. Then, we utilized the conditional sampling and phase-average method to extract the spatial topologies of physic:
guantities, such as the velocity fluctuation and the spanwise vorticity, etc. based on the ejection or sweep events o
coherent structures in the TBL. Results reveal that a drag-reduction of nearly 10.73 percent was acquired over the riblet
surface when we compared the skin friction €méent of such two Acrylic Plexiglas plates at the same free-stream
velocity. In addition, that the streamwise turbulent intensity and the Reynolds shear stress of the TBL over riblets surface
are both smaller than the ones over smooth surface at the same wall-normal position indicates riblets surface weake
the flow turbulence reducing the momentum exchange and energy loss in the flow. Lastly, we compared several statisti
characteristics, mentioned above, based on the ejection and sweep events of coherent structures to ctégdydhe e

the drag-reduction over the riblets surface with triangle cross-section. More importantly, we find that the drag-reduction
achieved by means of riblets surface suppressing the bursting events of coherent structures.

Key words turbulent boundary layer, riblets plate, drag reduction, coherent structure, multi-scale spatial locally-averaged
structure function, TRPIV
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