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Abstract: It is of important significance for improving the prediction accuracy of aircraft aerodynamic perform-
ance to predict the transition position of the boundary layer accurately. Selecting the y— Re; model coupled with
k-w SST turbulence model and taking no-pressure-gradient plane as an example, the capability of this model for
trapping flow transition automatically is verified. Then the model is applied to study the flow characteristics and
aerodynamic performance of NACA 0012 airfoil with pressure gradient, the results from which are compared
with the computational results from original k- SST model and the test data of complete turbulence model. The
study shows that far-field boundary has a great impact on airfoil drag coefficient. Compared to no-transition
model, y— Re,, transition model is of some improvement on predicting airfoil drag coefficient, It is difficult for
7— Re,, transition model to simulate 3-d airflow field and separate characteristics of 2-d model.
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Fig.1 Mesh and boundary condition
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Table 1 Inlet condition for the flat plate test case
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T3B 9.4 6.500 100.00 1.2 1.8X1075
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Fig.2 Skin friction coefficient for flat-plate test

cases with different free-stream turbulence levels
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Table 2 Drag coefficient at different far field boundaries
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Fig. 6 Skin friction coefficient on airfoil surface at

different angles of attack
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Table 3 Prediction results for transition location
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’ - ol - ol
0 0. 450 0. 465 0. 450 0. 465
3 0. 200 0. 232 0. 660 0. 668
5 0. 085 0. 092 0.790 0. 842
8 0. 020 0. 022 0. 920 0. 747
10 0.013 0.012 1. 000 1. 000
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Fig. 7 Pressure coefficient on airfoil surface at

different angles of attack
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Fig.8 Drag coefficient v, s, angles of attack
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