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Abstract: Spalart-Allmaras(SA) one-equation turbulence model has been mainly used in the numerical simula-
tion of engineering turbulence flows. Firstly, the flow situations of small, middle, and large angle of attack of a
typical fighter are concerned. And the influences of eight model parameters in SA turbulence model on the calcu-
lated turbulent flow fields are analyzed by using the uniform design of experiments. Then the turbulence model
parameter identification method is developed and utilized for the estimation of ¢, value for the case of large angle
of attack. The results show that under different flow situations the model parameters exhibit different influences
on calculated results of lift and drag coefficients. For attached flow of small angle of attack, the influences of the
parameters ¢, and ¢, are much greater than other parameters, and for middle and large angle of attack, the lar-
gest influence parameter is ¢;;. It is found that when the parameter value of ¢;; decrease moderately, the calcu-
lated lift and drag coefficients agree with the experimental results much better., This could be attributed to that
the conventional value of the model parameters are calibrated from free shear flow but there exists some differ-
ence in the development of eddy-viscosity and shear stress between the separated flow of large angle of attack
and the free shear flow.
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Fig. 1 Surface grid of a typical fighter
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Table 1 21 samples of SA model parameters by uniform design

No. Cp Cp2 Cus Col Cs Cu [ o
1 0.149 05 0. 684 20 1. 800 00 7.100 00 1. 320 00 0. 500 00 0. 330 00 0.733 33
2 0.121 95 0. 684 20 2.200 00 6. 390 00 1. 200 00 0. 450 00 0. 330 00 0.666 67
3 0.149 05 0. 684 20 2.200 00 7.100 00 1. 200 00 0. 550 00 0. 270 00 0.733 33
4 0.149 05 0. 684 20 2.000 00 7.810 00 1. 080 00 0. 450 00 0. 300 00 0. 600 00
5 0.135 50 0. 684 20 2.000 00 7.100 00 1. 080 00 0. 550 00 0. 330 00 0.733 33
6 0.121 95 0. 622 00 1. 800 00 7.100 00 1. 080 00 0. 500 00 0. 330 00 0. 600 00
7 0.135 50 0. 622 00 1. 800 00 6. 390 00 1. 080 00 0. 450 00 0. 270 00 0.733 33
8 0.135 50 0. 622 00 2.200 00 7.810 00 1. 320 00 0. 550 00 0. 330 00 0. 600 00
9 0.121 95 0. 622 00 2.200 00 7.810 00 1. 080 00 0. 500 00 0. 300 00 0.733 33
10 0.121 95 0. 559 80 2.200 00 7.100 00 1. 200 00 0. 500 00 0. 270 00 0. 600 00
11 0.135 50 0. 559 80 2.000 00 7.810 00 1. 200 00 0. 450 00 0. 330 00 0.733 33
12 0.149 05 0. 622 00 1. 800 00 6. 390 00 1. 200 00 0. 550 00 0. 300 00 0. 600 00
13 0.121 95 0. 559 80 2.000 00 6. 390 00 1. 320 00 0. 550 00 0. 300 00 0.733 33
14 0.121 95 0. 684 20 1. 800 00 7.810 00 1. 200 00 0. 550 00 0. 300 00 0.666 67
15 0.121 95 0. 622 00 2.000 00 7.810 00 1. 320 00 0. 450 00 0. 270 00 0.666 67
16 0.135 50 0. 684 20 2.000 00 6. 390 00 1. 320 00 0. 500 00 0. 270 00 0. 600 00
17 0.149 05 0. 559 80 2.000 00 6. 390 00 1. 080 00 0. 500 00 0. 330 00 0.666 67
18 0.135 50 0. 559 80 1. 800 00 7.100 00 1. 320 00 0. 450 00 0. 300 00 0. 600 00
19 0.149 05 0. 622 00 2.200 00 6. 390 00 1. 320 00 0. 450 00 0. 300 00 0.666 67
20 0.135 50 0. 559 80 2.200 00 7.100 00 1. 080 00 0. 550 00 0. 270 00 0.666 67
21 0.149 05 0. 559 80 1. 800 00 7.810 00 1. 200 00 0. 500 00 0. 270 00 0.666 67
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Fig. 2 Extremum difference of calculated lift and drag
coefficients at small incidence corresponding to different

model parameters(Ma=0, 75,a=2°)
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Fig. 3 Extremum difference of calculated lift and drag
coefficients at middle incidence corresponding to different

model parameters(Ma=0, 20,4=15°)
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Fig.4 Extremum difference of calculated lift and drag

coefficients at large incidence corresponding to different

model parameters(Ma=0, 20,4=30°")
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