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Abstract— This paper covers a study on research, design, 

analysis of FSAE race car. The main focus will on reducing 

aerodynamic drag and increasing downforce in order to 

optimize and cornering of vehicle while maintaining the 

lowest weight possible. Aerodynamic package helps to 

minimize overall lap-time by increasing cornering speed and 

better traction with respect to road through the race. 

Aerodynamics is used to develop realistic parameters for the 

specification of front and rear inverted aero foils, or ‘wings’. 

This wings designed to produce high amount of downforce 

within the stated acceptable limits of drag. 
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I. INTRODUCTION 

Aerodynamics plays a very important role in the FSAE car’s 

handling ability and its performance. MH-08 RACING FSAE 

team is implementing full aero package for the competition 

in FORMULA BHARAT 2018. This is the first time our team 

is going with aero package. In order to implement these 

components, an in depth analysis has to be done using the 

tools available at our university. Due to limited budget, team 

does not have access to wind tunnel. Therefore, the complete 

analysis has been done using CFD as a developing tool. This 

project is focused on developing and conducting a thorough 

analysis of the aerodynamic component implemented using 

CFD. This project also explains the formulation of center of 

pressure which is a critical aspect to determine the handling 

ability of the car. 

This paper primly focus on the brief introduction on 

the cars aerodynamics and increase the overall performance 

of the FSAE racecar with maximize downforce and minimize 

the drag. Also, greater stability for driver while cornering. 

II. FRONT WING ANALYSIS 

The basic step of stating design procedure for front wing to 

identify the angle of attack. So, we analysis different angle of 

attack from 5 degree to 30 degree.  We select 5degree and 17 

degree for our front wing. For analysis we are using k-e based 

realizable model with 15 m/s inlet velocity (we assumed that 

15 m/s is the average speed of the FSAE car during the 

endurance event). 

 
Fig. 2.1: CAD Model of Front Wing 

The k-e realizable model accounts for the transport 

of the turbulent shear stress and gives highly accurate 

predictions of the onset and the amount of flow separation 

under adverse pressure gradients the model is then allowed to 

run for several hours until the solution converges. 

From Analysis we had calculated the values of Cd 

and Cl. We have achieved the values of Cd and Cl as 0.117 

and -0.828 respectively as shown in Fig.2.3 & Fig.2.4.front 

wings are Generating a downforce of 71.02 N and drag force 

of 9 N. 

 
Fig. 2.2: Streamline Over Aerofoil In CFD 

 
Fig 2.3: Graph of Cl for Front Wing 

 
Fig 2.4: Graph of Cd for Rear Wings 
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III. REAR WINGS ANALYSIS 

As, we are select the 5 degree and 17 degree for front wing 

same method is follow for selecting the angle of attack of rear 

wing. We get 5 degree, 14degree and 27 degree for 3 aero foil 

rear wing.  Here also the solver used here is k-e based 

realizable model with 15 m/s inlet velocity. 

 
Fig. 3.1: CAD Model of Rear Wing 

From Analysis we had calculated the values of Cd 

and Cl. We have achieved the values of Cd and Cl as .3 and -

1.07 respectively as shown in Fig.3.2& Fig.3.3.rear wings are 

Generating a downforce of 82.60 N and drag force of 27.022 

N. 

 
Fig. 3.2: Graph of Cl for Rear Wing 

 
Fig. 3.3: Graph of Cd for Rear Wings 

IV. CAR SIMULATION 

 
Fig. 4.1: CAD Model of Overall Car 

From Analysis we had calculated the values of Cd and Cl. 

The values which are obtained for the analysis of the full car 

of Cd and Cl are much unexpected. Meshing is the most 

important part of a CFD set up in order to the capture the flow 

details. Finer the mesh, the accuracy of the result is better. 

We have achieved the values of Cd and Cl as 0.0135 

and -1.35 respectively as shown in Fig.3.5 & Fig.3.6.front 

wings are Generating a downforce of 242.32 N and drag force 

of 2.42 N. 

 
Fig. 4.2: Volume Mesh Image of Car 

 
Fig 4.3: Graph of Cl for Full Car Analysis 

 
Fig 4.4: Graph of Cd for Full Car Analysis 

V. CONCLUSION 

The generation of down force and its effect on lateral stability 

has a major effect on race car performance, particularly when 

high-speed turns are involved. In the process of designing and 

refining current race car shapes, all aerospace-type design 

tools are used. Because of effects such as flow separations, 

vortex flows, or boundary-layer transition, the flow over most 

types of race cars is not always easily predictable. Due to the 

competitive nature of this sport and the short design cycles, 

engineering decisionsmust rely on combined information 

from track, and CFD tests. 
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