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Fig.1 Image of Near-wall grids of airfoil
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Fig.2 Comparisons between simulation results and
experimental data
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Fig.3 Residual of airfoil fitting accuracy
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Fig.4 Flow chart of optimization process
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Fig.6 Shapes of optimized airfoil and original airfoil
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Table 1 Comparison of aerodynamic performance between
optimized airfoil and original airfoil
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Fig.7 Comparision of flight power of airfoil and original airfoil
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Optimization Design of Airfoil on New Energy UAV Based on CST Method

Yu Bin*, He Xiang, Deng Hao
NAVTECH INC., Beijing 100029, China

Abstract: In view of the characteristics of high-altitude, low-speed and long-endurance of new energy UAV, the
research on optimization of the aerodynamic performance of low Reynolds number airfoil is carried out. The non-
dominated sorting genetic algorithm with elite strategy (NSGA-Il) was used as the optimization algorithm. And the CST
(Class Function/Shape Function Transformation) method was used as the airfoil parameterization method, in order to
explore the multi-objective optimization of low Reynolds number airfoil. This paper carried out the Multi-objective
optimization of efficiency factor and pitching moment efficiency for the AH79-100B airfoil under low Reynolds number
conditions. After optimization, the efficiency factor was changed little, and the pitching moment coefficient as the main
optimization target was significantly reduced, which was successfully reduced to 89% of the pre-optimization airfoil.
This shows the effectiveness of the aerodynamic optimization method in low Reynolds number environment, and
provides reference for the design and optimization of low Reynolds number airfoil.
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