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Experimental study on the effect of riblet on spanwise
vortices structure in particle-laden
turbulence flow

GE Ya—xin'?, SUN Jiao'?, GAO Tian—da"?, CHEN Wen—yi'?, YAN Dong'-*
(a. School of Chemical Engineering; b. National-Local Joint Engineering Laboratory for Energy Conserva-
tion in Chemical Process Integration and Resources Utilization, Hebei University of Technology, Tian-

jin 300130, China)

Abstract: The effect of riblet wall on the two—phase turbulent boundary layer containing 355 wm polystyrene
particles was investigated by using particle image velocimetry (PIV). The effects of riblet wall on the charac-
teristics of two—phase turbulent boundary layer were analyzed by comparing the average velocity profile, tur-
bulence and Reynolds shear stress of the flow over the riblet and smooth surface. The spatial multi-scale lo-
cal average structure function and A ; vorticity identification criterion of hairpin vortex head (clockwise span-
wise vortex) were used together to accurately identify the vortex center and extract the spatial topology of the
surrounding fluctuating velocity and streamline. The numerical law of the forward vortices at different wall—

normal heights was calculated. The results show that, compared with the smooth surface, the buffer layer of
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the average velocity profile of the riblet wall rises partly, the logarithmic region shifts outward, and the fric-
tion velocity and frictional shear stress of the riblet wall decrease, resluting in a drag reduction of 4.86%. At
the same normal height, compared with the smooth wall, the clockwise vortexes detected on the riblet wall
have smaller dip angles and fewer numbers, and the streamwise fluctuating velocity around the riblet wall is
weak, showing that in two—phase flow, the riblet wall can weaken the intensity and finally decreases the drag.

Key words: riblet wall; two—phase flow; PIV; turbulent boundary layer; spanwise votex
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