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TRPIV experimental investigation of drag reduction mechanism by
superhydrophobic-riblet surface in turbulent boundary layer

JIANG Nan, WANG Xin-wei, FAN Zi-ye

(Department of Mechanics, School of Mechanical Engineering, Tianjin University. Tianjin 300354)
Email: nanj@tju.edu.cn

Abstract: Drag reduction experiments of turbulent boundary layer flow over a unique
superhydrophobic-riblet surface, which combining two passive drag-reduction technique of
superhydrophobic surface and riblet surface, are performed in a water tunnel with time-resolved
Particle Image velocimetry (TRPIV) measurement. The Reynolds number based on the
momentum thickness of turbulent boundary layer is Res=1451 . Mean velocity and turbulence
intensity profiles in the working cases of natural flat plat, riblet wall, superhydrophobic surface
and superhydrophobic-riblet surface are compared. The skin friction velocity is fitted by
logarithmic law mean velocity profile to calculate the drag reduction rate. The topology and
evolution of coherent structures are presented by conditional phase-lock average methods. Then,
the relationship between the outer layer structures and skin drag reduction rate is investigated, by
stressing the distinctive dynamic features of the turbulent structures over the

superhydrophobic-riblet wall surface.

Key words: turbulent boundary layer; superhydrophobic; riblet; drag-reduction; coherent

structures
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