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Numerical analysis of aerodynamic performance of airfoil at subsonic speed
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(1. School of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China; 2. Anhui Key Laboratory of Civil
Engineering Structures and Materials, Hefei 230009, China)

Abstract; Based on the numerical simulation method, this paper studies the influence of the stall of NA-
CA0012 airfoil and the change of flow field parameters on aircraft aerodynamic performance. Using
SST kw turbulence model and Solution Steering convergence method, the calculation parameters of air-
foil flow field are obtained, and compared with NASA test data, verifying the accuracy of calculation.
The results show that when Re are 5 X 10° and 10 X10°, the maximum lift coefficient fluctuates great-
ly with Mach number, and the change trend is basically the same, and the maximum lift coefficients
appear around Ma=0. 20, namely 1. 46 and 1. 59, respectively, which is the best flight state of the
aircraft in the study range. At low Re, the maximum lift-drag ratio of airfoil first increases and then
decreases with increasing Mach number. The maximum lift-drag ratio of airfoil appears at Mach num-
ber of 0. 20-0. 30. At subsonic speed, the variation of stall angle of attack of airfoil with Mach number
in a certain range can be quantitatively described by logarithmic function.
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