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Abstract; The aerodynamic performance of the airfoil determines the quality of the final product
of turbomachinery. To improve the operation stability of turbomachinery, it is necessary to
design an airfoil with high lift characteristics and good stability. Inspired by the wings of birds
with different flight characteristics in nature, four kinds of bird (seagull, hawk, long-eared owl,
and teal) are taken as the bionic objects in this paper. Firstly, four bionic airfoils are obtained by
reconstructing of the wing profile at 40% cross-section along the wingspan. Secondly, the
dynamic stall characteristics of the four bionic airfoils are numerically simulated. Finally, the
dynamic aerodynamic characteristics of the four bionic airfoils are analyzed and compared. The
results show that under the condition of Re=2.0X 10, the seagull airfoil has the best stability
and the lowest drag coefficient among the four bionic airfoils, the hawk airfoil has a lift coefficient
lower than that of the seagull airfoil only in the nose-up pitch phase and has a stability similar to
that of the seagull airfoil, the owl airfoil has the largest lift coefficient but has obvious dynamic

hysteresis, the seagull airfoil has the largest drag coefficient and poor stability. In conclusion,
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the bionic seagull airfoil has good stability and low drag coefficient, which provides a valuable

reference airfoil for the optimization design and the aerodynamic performance improvement of tur-

bomachinery.

Keywords: bionic airfoil; dynamic stall; lift-drag ratio; flow control; turbo-machinery
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Fig. 1 Four different kinds of birds
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Table 1 Coefficients in the function expressions of four

kinds of bionic airfoils
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Fig. 2 Bionic airfoils based on the four kinds of bird wings
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Fig. 4 The accuracy verification of numerical results on the

dynamic stall of the airfoil
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Fig. 5 The hysteresis curves of dynamic lift coefficient on

the different bionic airfoils
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on the different bionic airfoils
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