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Cal culation of airfoil flows using GAO YONG
turbulence equations
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Abstract: The NACAQO012isolated airfoil at different angels of attack is numerically sim-
ulated with SIMPLE algorithm and”  GAO-YONG turbulence equations. The problem of
checkerboard prediction/of pressure was cured by evaluating the cell face velocities by the
momentum interpolated principle. In order to improve the calculation precision, an orthogo-
nal body fitted-Coordinate system was selected and a secondorder HLA P discretization for
the convective part was used. Separated flow structures over the isolated airfoil at different
angles of attack and corresponding aerodynamic parameters are presented in details. By com-
paring with the experimental data and the results of the large eddy simulation, it shows the
GAO-YONG turbulence equations without using empirical coefficients and wall functions
successfully simulate the separated flow pattern on the airfoil surface, and accurately predict
the location of separation and the aerodynamic force coefficients. In addition, the results of
GAO-YONG turbulence equations are better than that of /€ k® kst turbulence models
in the software of FLUENT soft.

Key words: aerospace propulsion system; turbulence; airfoil; separated flow; GA O-
YOU G turbulence equations
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Fig5 Surface pressure distribution at incidence
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