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Abstract: Drag-reduction in turbulent boundary layer ( TBL) over superhydrophobic
surfaces was investigated by the time-resolved particle image velocimetry ( TRPIV). Time
series of velocity vector fields in TBL over superhydrophobic surfaces and hydrophilic sur-
faces were measured in a cyclical water channel. The distributions of mean velocity profile,
Reynolds shear stress and turbulence intensity along wall-normal direction were acquired at

the same free-stream velocity (0. 17 m/s). The center of the head of hairpin vortex in wall

s B 3 :2015-03-28
EETB HEARRR4S (11272233,11332006,11411130150) 5 [ 5 & FLRE B I & &34 (2012CB720101,2012CB720103)
TEFE BN £ 991 —) L INTG I L A = A=, 32 BEBIF 5 A 1 7K 2 T 3 7 R BEL 7 170



512

TR R I BE T i U 2 IR ALER B TRPIV S2 5 2871

turbulence was detected with the multi-scale spatial locally-averaged vorticity. Conditional

sampling and phase average methods were utilized to extract the spatial topologies of span-

wise vortices at different normal positions. Streamwise fluctuation velocity and the pitching

angle of spanwise vortex in both cases were compared. The features of streamline topologies

around spanwise vortex were analyzed from the saddle-focus dynamical system. Results re-

vealed that a drag reduction of 10. 1% is acquired if Reynolds numbers are about 13500. For

superhydrophobic surfaces, the average velocity seems to be increased, Reynolds shear stress

is decreased, streamwise turbulence intensity is weakened, the pitching angle of spanwise

vortex is smaller, and the development of coherent structure near wall region is suppressed.
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Table 1 Drag reduction parameters of the TBL at the

free-stream velocity 0. 17 m/s

ZH FH B K BE Th] K BE T
w/(m/s) 0.175 0.170
Res 13888 13027
u./(m/s) 0.008039 0.008236
7,/ (kg * (m/s*)) 0. 064387 0.067579
G 0.004215 0. 004690
% 10.1
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