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Review of mechanical research and aerodynamic drag
reduction of bionic surface micro-structures
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Abstract ;: Some typical living creatures with a non-smooth surface in nature are introduced. The law of the fact that an appro-
priate micro-structure surface can transform the turbulent structure of near-wall region is briefly stated. The research status of
the type of micro-structure surface, the drag reduction of micro-structure surface, the mechanism of drag reduction of micro-
structure surface and its application so far are commented. The extended types of grooves are proposed, and it is suggested that
the current research on drag reduction should be extended for structures with complex shapes. The analysis indicates that the
types of bionic micro-structure surfaces have great effect on drag reduction, the mechanical research and aerodynamic drag
reduction are focal points of the bionic micro-structure surface drag reduction technology, which can further improve the effi-
ciency of energy conservation and reduce consumption, and has a great prospect in engineering fields such as aircraft, high-

speed trains, cars, etc.
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Fig. 1 Fastest animals in the water and sky
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Fig. 2 Cytister bengalensis and its micro-structure surface
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Fig.3 Coprisochus and its micro-structure surface
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Fig. 4 Rounded pits and convexes
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Fig.5 Ball type and fish scale pits
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Fig. 6 Surface configurations tested by NASA Langley Research Centre
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Fig. 7 Various types of groove developed
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Fig. 8 Shark and its micro-structure surface
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Fig. 10 Theory of second vortex and prominent altitude difference
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Fig. 13 Application experiments of non-smooth surface application
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