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Abstract—This paper describes the procedure implemented in
improving the external Aerodynamic characteristics of the FSAE
racecar prototype of Vidyvardhini’s College of Engineering and
Technology, Vasai and development of a new Aerodynamic
package for the Year 2020-21 using Computational Fluid
Dynamics (CFD) packages. The objectives of the design is to
increase Down force on the car with least possible induced Drag
so as to improve the dynamic performance of the car in FSAE
dynamic events. Also the end comparison between the
Aerodynamic characteristics of the 2018-19 model and new
model is presented.

Keywords-FSAE, Formula Student, Aerodynamics, CFD.

I. INTRODUCTION

A. Role of Aerodynamics in Race Car.

Racecars are meant to be as fast as possible through
straights and corners and at the same time, arc required to be as
light as possible to yield the maximum pcrfo.rm.ancc ﬁpm the
driving unit. Traction is a vital component in improving the
comering speeds which is mainly affected by the downward
force available on the tires. Since increasing the Static load of
the car is not an option, usage of external aerodynamic features
comes in picture. Aerodynamic features on the car create
downward forces when in dynamic state and hence hﬁ:lp in
achieving the required forces for optimum traction without
adding on considerable additional dead load on the car.

B. Formula SAE or Formula Student competition.

Formula Student or Formula SAE (FSAE) is a student
design competition held across the world v\./h'ere Student teams
from various Universities and colleges participatc and compete

with each other. A prototype of an open wheel race car is build
by the students within the set of universal FSAE constraints
provided by the competition. The participating team competes
under the domains of Design, Cost Analysis, Business Plan
Development and Dynamic Performance of the car.

B. Scope.

In the paper the development of an aerodynamic package
including Front Wings, Rear Wings and Underbody Diffuser is
explained. The brief overview of the result iterations of the
CFD analysis of the individual components and the Analysis of
the complete car is presented and the overall behavior is
discussed. The Aerodynamic characteristics of the 2018-19 car
is compared with the latest developed Aero-kit on the basis of
CFD analysis reports.

II.  NOMENCLATURE

TABLE L NOMENCLATURE

Symbol Units Physical Quantities

L N Downforce (negative Lift)

D N Drag Force

A M2 Frontal Area
P Kg/m3 Density of Air

Cl - Coefficient of Lift

Cd - Coefficient of Drag

v m/s Free Stream Velocity

~\

HEAD
Dept. of Mechanical Engg.
Vidyavardhini’s College of
Engineering & Technology
Vasa: ioad-4J1.02.



I_JAISWAL
AreaHighlight


echoullg
eidng sejA 1g

3 2IPNYUBA YsueH "1q
A — 0

lv HEUDY) @DUDIDIUOD AIRIOUOH JIRYD 20U2Iajuo]y
SOIWapedY ueag

-~/
\, DS VSI 130A 0C0Z '[UNC /T U0 piay ieseA ‘Abojouysay
| ') \ pue Buueeuibu] Jo abejon suypreaehpia Aa pasiuebio .si1uauwnyidn |e1oos
_ <m- 10§ SIUDLUDDOURAPY [BIIUYDD |, 0Z0Z DDLAIDIUOD [SUONRN SIUIYPIPARADIA Sl Lt
& solweuAQ pinj4 [euoneindwo) Buisn Jes soey JyS UE Jo solweukpolay [eulaix3 jo Juawdoldaaq
penn iaded Duguassid 10}
peoy 1esep yoal pue B6u3 jo abaj|0) s, ulypieABApIA 10
IMVYHANOHD I Mvdid
0] pattesald St aled el SIU |
210170d19134Dg JO 27DI1f1143D)
AV ElHSI
[4
| 0Z0¢C @unf w.L¢
,/ NSVL 0207 - ONA
ﬁ( J (P231p2422V DVYVN)
ﬁxu,\“f (1equuniy Jo AlIsiaAiun @Y1 01 palel|yjv pue 31DV Aq paaoaddy)
S
fv ASojouyoa)l pue Sunasuisu3 o 3831|0D s ulypieneApIn

T |t\\lv..~ ~ ..\V.V\Hé\\l\

kbo

¢0Z1Ch-prOY |eSep
louy23) % 6unaaulbug

e 3330
Avawos




