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Simulation Analysis and Mechanism Study on Drag Reduction of “ Bionics” Groove
CHEN Fan', XU Peng—fei’
(1. Aero Engine Academy of China, Beijing 101300, China;2. AECC Shenyang Engine Research Institute , Shenyang 110015, China)

Abstract: "Bionics" groove structure has potential application prospect in fields of aeroengine blades drag reduction and fuel/oil
system drag reduction. In order to obtain the structure configuration parameters and the influence of the Reynolds number on the drag
reduction, transverse and longitudinal grooves were designed with the bionics of the skin characteristics of sharks and dolphins.
Comparative study and mechanism analysis of drag reduction effect were carried out for different groove configuration by numerical
simulation method under different Reynolds number. The results show that the drag reduction rates of both transverse and longitudinal
grooves configuration decrease with the increase of Reynolds number, and the influence of Reynolds number is dominant. For the
transverse groove with larger groove gap , the resistance loss along the way is dominant, and the drag reduction effect is better at relatively
high Reynolds number. The local drag is dominant with more grooves, and the drag reduction effect is better at relatively low Reynolds
number. The drag reduction effect of the no gap configuration is the best at relatively low Reynolds number, and the drag reduction rate is
about 4.14%. For the longitudinal groove configuration, the drag reduction rate is about 1% higher than that of the transverse groove
configuration , and Reynolds number has little effect on the drag reduction.
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