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DRAG REDUCTION IN TURBULENT FLOWS OVER SUPERHYDROPHOBIC
SURFACES WITH MICRO-NANO TEXTURES

LUSi YAO Zhaohui HAO Pengfei FU Chengsong

(Department of Engineering Mechanics, School of Aerospace, Tsinghua University, Beijing 100190, China)

Abstract The superhydrophobic surfaces will have a very wide range of potential applications in the modern
life and industrial production for their excellent properties. In the paper, a kind of superhydrophobic surface was
fabricated by pasting micro-nano particles onto an aluminium or perspex substrate. The micro-nano particles
was obtained by carbon nanotubes winding technology and hydrophobic processing. The pressure drop
measurements were carried out in the channel with above superhydrophobic surfaces. Compared with the
common surface channel, the flow resistance decreases approaching 22.8% at most in the laminar flow. In the
turbulent flow, the drag reduction can reach to 53.3%. The velocity field in the channel with such
superhydrophobic surfaces was measured by Particle Image Velocimetry (PIV) technology. Through the slip
velocities in the superhydrophobic surface and turbulent fluctuations information field, the physical mechanism

of the turbulent friction reduction effect more apparent than laminar can be obtained.

Key words superhydrophobic surface, micro-nano dual-scale structures, turbulent flow, drag reduction, slip
velocity
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