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Flow field analysis on aerodynamics packages of a

certain racing car in Formula Student China

ZHANG Qianghua, LI Qiang, DING Yihui, ZHANG Kecheng
(School of Mechanical and Automotive Engineering, Zhejiang University of Science and Technology,

Hangzhou 310023, China)

Abstract: Aiming at the structure characteristics of appearance and aerodynamics packages of
racing car in Formula Student China, a method for analyzing carload flow field using ANSYS
software and optimizing structure parameters of aerodynamics packages was put forward.
Firstly, according to each part of aerodynamics packages of the racing car, the CATIA
mathematical models were established based on design parameters, such as front wing, lateral
wing, caudal wing. Secondly, flow field simulation analysis of the racing car was built by using
ANSYS software after established models. Then each part of aerodynamics packages was
analyzed to find out the relationship of all forces. Finally, previous design parameters were
optimized based on calculation results of numerical modeling. The performance of aerodynamics

packages was reached up to better level than before. Through different speed simulation, the
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results showed that the down force of racing carload make up to 1 590 N compared to previous
40 N and the aerodynamics drag forces of front wheels decrease about 41. 6% at the speed of
30 m/s using optimized packages, which indicates that the certain racing car has perfect
handling performance and aerodynamic characteristic during high speed condition.

Keywords: Formula Student China (FSC); flow field analysis; aerodynamics packages;

optimization design
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Table 2 Different structures of lateral wing
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Fig.5 Outflow field analysis of racing car
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Table 4 Flow field analysis result of car under different operating conditions

Fk/ [IEi4 JE % (IS LES FE#
(mesH  Fu/N Fi/N Fy/N Fi/N Fy/N Fi/N Fy/N F//N Fq/N F//N
10 10.2 14.0 7.2 12.2 10.6 —45.4 8.6 —19.8 346 —120.2
20 26.8 43.2 21.6 36. 6 30,2 —145.8  28.4 —41.4  138.1  —497.2
30 60. 2 98.4 49. 6 84.2 68.2  —339.6  74.2  —141.2  309.1 —1110.6
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