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Abstract

Low fluid friction is difficult to obtain on super-hydrophobic surfaces for a large flow velocity, because the entrapped

gas within the surface is weakened substantially. Once the gas removed, the friction of the fluid increases markedly due

to its own surface roughness. In this study, a hydrophobic transverse microgrooved surface is designed to sustain the air

pockets in the valleys for a long time. Direct optical measurements are conducted to observe the entrapped gas when

water flows past the surface in the perpendicular direction of grating patterns. More importantly, this hydrophobic

transverse micro-grooved surface has been determined to have the capability of automatic formation of gas. Some of the

gas is continually carried away from the surface and new gas is continually generated to substitute the lost gas. And the

stable slippages at the surface are achieved corresponding to the relative stable gas on this designed surface.

Keywords: drag reduction underwater, gas, hydrophobic transverse grooved surface, slippage
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