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Calculation of aerodynamic forces of a car with the effect of crosswind
ZHENG Hao, KANG'Ning, LAN Tian

(Department of A utomotive-Engineering,
Beijing Universty of Aeronautics and A stronautics-Beijing 100083, China)

Abstract : The outflow field of a'simplified fast back car was s mulated numerically with
the effect of no cross\winds-steady cross wind-and unsteady cross wind. The aerodynamic
forcesand coefficients were calculated.-_The results show that , steady crosswind will gener-
ate bigger lateral force, and al'so increase the drag and lifting force to a certain extent; the
change trend of\ aerodynamic forces'was the same as that of lateral wind speed. With the
effect of unsteady cross wind, the drag increases more dightly , and the lateral force increa
ses most significantly ; the lifting force remains moderately. When cross wind reaches a high
level , the flowfield will change dramatically , and the wake vortex isturnedinto side vortex.
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Fig.5 Pressure distribution with steady cross wind
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Table 1  Aerodynamic forces and aer odynamic force coefficients
/N G I'N G I'N G
9.64 0.469 2/73 0.133 0 0
15.60 0.762 9.64 0.471 34.81 1.700
| % 61.9 62 252.6 253 — —
1 G , G , 6 5m/s
G
, 35 m/s. ,
2.2 3.6 ; ,
2.5 , ,
61 %.
5 5m/s , A , ,
A : ,

Fig.6 Streamlines with steady cross wind
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Fig.7 Streamlines without cross wind
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Fig.8 Variation of aerodynamic forces with time
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Fig.9 Variation of aerodynamic force coefficients
with time
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