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Lap Simulation of Coupling Change of
Aerodynamic Parameters and Body
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Abstract: A lap simulation study was conducted taking
Formula Racing of college students as the object. By
comprehensively considering the relationship between
ground clearance and yaw angle and the drag coefficient
and lift coefficient, the influence of body attitude change
on aerodynamic characteristics of formula racing was
studied combining experiment with numerical simulation.
First,
modified. Then, the Longge-Kuta method was used to

the existing vehicle aerodynamic model was
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simulate the lap speed of the speed integral, which was
compared with the simulation results of the commercial
software Optimumlap. The results show that the model
based on the coupling relationship between aerodynamic
parameters and body attitude can more accurately
describe lap simulation. Besides, ignoring the effect of
aerodynamic changes, the grip of the tire during cornering
will be overestimated, and the acceleration performance
load

underestimated, thus overestimating the effect of drag on

without considering the transfer will be

lap speed. Moreover, considering the model of load
transfer, different tracks are found to have different
sensitivities to drag. The lap simulation model provides
reference for improving the aerodynamic design of racing

cars.

Key words: racing car; computational fluid dynamics;
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Tab. 2 Simulation strategy and parameter setting
1 B A TR Kol R EOEE/mm RS G BRI /s
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Optimumlap 5.7 WAL i EilH g 83.7138
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Tab. 3 Comparison of lap speed simulation results

considering load transfer

BT FLEE/m HAPE T /s
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Fig. 15 Contour map of laps of different tracks
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Fig. 16 Pattern of tracks
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Fig. 17 Comparison of lap speed simulation consider-

ing changes in aerodynamic characteristics
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Tab. 4 Comparison of lap speed simulation results

considering changes in aerodynamic charac-

teristics
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Fig. 18 Contour map of lap speed at different ground clearances
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