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Abstract

We present a comprehensive study on the development of a high-performance aerodynamic kit for
Formula Student racing cars (FSAE), covering the entire process from goal setting and component
design to simulation validation. Considering the multi-curve, low-speed characteristics of Formula
Student racing tracks, the paper establishes core design objectives centered on high down-force, high
lift-to-drag ratio, and balanced front-to-rear aerodynamic distribution. Based on these objectives, an
integrated flow field approach is adopted to propose aerodynamic kit designs for the front wing,
rear wing, and under-body diffuser. CFD simulations conducted using STAR CCM+ software demon-
strated that at an 80 km/h wind speed, the kit achieved a Ci-A of 5.25 and a drag-to-lift ratio of 3.05,
with front-to-rear aerodynamic distribution approaching 50%:50%. This largely fulfilled the de-
sign objectives, while allowing flexible adjustment of aerodynamic distribution through flap angle
and front wing ground clearance. The flow field analysis not only demonstrated the design's feasi-
bility but also revealed optimization challenges such as wheel-edge jets and separation in the rear
section of the diffuser. Specific improvement suggestions were proposed, including reducing the dif-
fusion angle and guiding the front wing airflow inward. This provides valuable theoretical reference
and practical case studies for aerodynamic design in FSAE racing cars.
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Figure 1. Schematic diagram of the FSAE race car aerodynamic model
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Figure 2. Diagram of the figure-co loop race track
[E 2. 8 FRIAFETREE

() BAEE&ATIRE HiR Crd <-5.

(2) AN IAERT AR, FHBE L (EP 5F J3 5 BH ) i et 2 HE)L/D > 3.

(3) AIEHSBNEATLIN 50%:50%.

(4) FRALRT SRS LRI T 5, AN IR 2 B R 1 ZE R 7 R IR 20E .

(5) BT RAARZ E AL R T 21—, AR 1B R AT BRI BN T A AR 77
%, WEBIHE A, LA,

(6) il A 2 2 3l o A1 o

2.2. ARt

fE FSAE %%, ﬁﬁﬁ%?ﬁi%%ﬁﬁ’]t%@ MAR R E LR iR, Kkar
R TFEB RS LM AT ), EFEFENTRERSERH, USRS BT 8 (&
3).

ARSCHT T B R BRI A v h, 7R i 37 A R A R R v () R A O e S T, R
B R S1210, ZEB B ARG, EIGE LA T AR R L, #EMAH CH10 #A, XWERE
R, B A SOR N T B S ERAE L, 7R IR A 7 R AT A& Y B
B BCA DA G JECAR BTN A I B b e . FE T 3 2EL A R U U R, S A AR A 2 AT Re DLk,
PR FTRE T AT B A A . E B A E AN R, A DECHT ) SR B IR ) — AT #
WA AN EEIR, HERIGELA G SR ES/MU; ERE T A AENBIIN, SR SR BRI 5] 35

DOI: 10.12677/mo0s.2026.153041 34 5 1 A


https://doi.org/10.12677/mos.2026.153041

BV T

RIS, D FE A I TR - SmAR R FH Ah e IO Ja Bl DASR BRI IR AL, (RIS S A
WEFWF, PERRMSMISEL NG, FIRE IR ELAUE S 51 S K% Ge i il 38 m AR O s 2% 4 Al
Y AR, JEF Y J7 AR i AN . i3 AR ek i B AL AL T =R B
VA, ORI 3R B R TR RT R Gy, SR BUBOR I HT G B 7 2 T A

/

ShischEEE RN

Y EitaE

Figure 3. Front wing model
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Figure 5. Tail fin model
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Figure 6. Schematic diagram of the cross-section of a finned side diffuser
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Figure 11. Vehicle aerodynamic simulation model
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Figure 13. Diagram showing the mesh around the vehicle body
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Figure 14. Pressure coefficient contour plot and Q-criterion vortex plot of the race car’s underbody
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