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On the mechanism of drag reduction of wall microstructure flow control technique

LI Entian"?, JI Qingfeng1 , PANG Mingjun2
(1. School of Hydraulic Energy and Power Engineering, Yangzhou University, Yangzhou 225127, China;
2. School of Petroleum Engineering, Changzhou University, Changzhou 213016, China)

Abstract: In the present work drag reduction and its causes of wall microstructure flow control technique
have been investigated experimentally. Pressure drop tests were carried out on a closed rectangular duct
and particle image velocimetry was used to measure inner structure and corresponding flow parameters of
boundary layer. Plates with micro—grooves or micro-riblets were fixed as the floor of the duck pipe. The re-
sult shows that a notable decrease in drag reduction for microstructure surfaces can be seen at a certain
range of s'. The dag reduction rate increased first then decreased with the increase of s*, and a maximum
rag—reduction of nearly 9.9 percent was acquired over the micro—grooves surface B. Microstructure can thick-
en the boundary layer and weaken turbulent fluctuation intensity. What’s more, Reynolds shear stress, and
root—mean—square velocity both decreased.

Keywords: flow control; wall microstructure; drag reduction rate; Reynolds shear stress; turbulent fluctua-

tion intensity
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