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Rear lifting airfoil aerodynamic characteristic of F1-racing car
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Abstract:~Taking the rear lifting airfoil of scale of 1-+73 F1 racing car as the object of
study s the influence law of angle of attack of rear lifting airfoil on the aerodynamic drag and
lift of the F1 racing ‘car was researched.. When the angle of attack is 12°, the absolute value
of aerodynamic'lift and drag ratio reaches the maximum, and the angle is the optimum angle

of attack of rear lifting airfoil for F1 racing car. Model wind test validated the conclusion.

Key words: F1 racing car; rear lifting airfoil; aerodynamic lift;

aerodynamic drag; angle of attack
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Fig. 1 CAD model of racing car with scale of 1 ¢ 3
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Fig. 2 CAD model of rear lifting airfoil

with scale of 1+ 3
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Fig. 3 Angle of attack of rear lifting airfoil
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Fig. 4 Calculational grids of racing car
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Table 1 <Calculational results of aerodynamic characteristic

WA o/ () B 77 /N FHJ1/N FH -5 48-Cy H I FEC C/Cy
0 285. 67 —785. 89 03802 —1.0462 —2.751
2 296.48 —882. 67 0.3946 —1.1750 —2.982
4 304. 97 —1005. 45 0.4060 —1. 3885 —3.420
6 325. 65 —1289. 37 0.4335 —1.7164 —3.959
8 344. 87 —1397.32 0.4591 —1.8601 —4.051
10 425. 06 —1758.65 0.5658 —2.3411 —4.137
12 500. 98 —2100. 46 0.6669 —2.7961 —4.192
14 575.12 —2245.42 0.7656 —2.9891 —3.904
16 670. 96 —2345. 88 0.8932 —3.0393 —3.403
18 789. 23 —2365.93 1.0510 —3.0421 —2.894
20 923. 45 —2415. 44 1.2292 —3.2154 —2.616
22 1078.67 —2447.12 1.4359 —3.2745 —2.281
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Fig.5 Velocity vector of angle of attack of 12°
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Fig. 6 Pressure contour of angle of attack of 12°
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Table 2 Experimental results of aerodynamic characteristic

T o/ ) B /N I 41/N B R4/ C I RH/C C/C
0 304. 46 —828. 77 0.4053 —1.0326 —2.7221
2 342.13 —992. 69 0.4554 —1.3213 —2.9015
4 398. 87 —1302.51 0.5310 —1.7340 —3.2655
6 445. 65 —1679.21 0.5933 —2.2360 —3.7680
8 494. 77 —1978. 39 0. 6586 —2.6335 —3.9986
10 567. 34 —2283.26 0. 7552 —2.7188 —4.0245
12 601.58 —2459. 86 0. 8008 —2.8925 —4.0890
14 645. 23 —2511.62 0.8589 ~—2.9490 —3.8926
16 718. 87 —2411..09 0. 8932 —3.1228 —3.4850
18 797. 23 —2172.77 1.0613 —3.1495 —2.9676
20 953. 66 — 22157356 1.2695 —3.2576 —2.5660
22 1154.59 —2285.16 1.5370 —3.3434 —2.1753
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Fig. 8 Comparison of experimental results

and calculational results
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