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Fig.2 Schematic diagram of experiment
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Experimental Study on Separation Control of Airfoil Leading-Edge by
Bionic Flexible Sawteeth

Gong Xu’an', Huang Yijun', Ma Xingyu'?, Tang Zhangji*?, Jiang Nan'?
1.School of Mechanical Engineering, Tianjin University, Tianjin 300354, China
2.Tianjin Key Laboratory of Modern Engineering Mechanics, Tianjin 300354, China

Abstract: Inspired by the bionic principle of bird covert feathers on the upper wings, this paper designs four types of flexible
sawteeth with different thicknesses, and the sawteeth are installed at different positions on the upper-surface of the NACA
0018 two-dimensional airfoil at an angle-of-attack of 15°, and the velocity profiles in the wake flow is measured by the hot-
wire anemometer. The Reynolds number based on chord length of 300 mm is 5.1x10° and the mean velocity profiles and
root-mean-square velocities show that the thinner flexible sawteeth can eliminate the leading-edge shear layer when
installed near the leading-edge of the airfoil, and the power spectral density results show that the turbulent fluctuations are
suppressed. On the contrary, the thicker flexible sawteeth are able to control the leading-edge flow separation when

installed near the trailing-edge of the airfoil, and the high-speed fluid is induced to adhere to the upper-surface of the airfoil.

Key Words: flow separation; bionic; flexible ; sawteeth; hot-wire anemometer
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