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Introduction

The aim of this project was to design a

more powerful rear wing for the MCR

car for use in the UK OSS Hillclimb

championship. The new Illey Design

splitter was providing 900N of

downforce, which had moved the

centre of pressure to 67% toward the

front of the car. The new wing will help

to provide more rear downforce,

improve grip, and relocate the centre

of pressure to the centre of the car.
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Project Aims
50 to 1 lift/drag ratio

The new wing will aim for an overall

efficiency ratio of 50N of downforce to

every 1N of drag.

Bring CoP rearwards Increase rear 

wing downforce by 40%

Balancing the front and rear

downforce lead to a more predictable

handling car, with a more competitive

edge.

Increase overall rear downforce by 

116%

Working closely with the diffuser

project to ensure the correct amount

of downforce is created to balance the

aerodynamics of the vehicle.

Design the new wing within current 

regulations.

The new wing must be developed to

comply with the rules and regulations

set out by the MSA’s blue book 2019.

(MSA, 2019)

Methodology
A CAD model of the current wing was

created in Solidworks and analysed

using ANSYS Fluent software at

several angles of attack (AoA) to find

the wings performance.

Straight line test data was analysed to

find centre of pressure and downforce

acting on each axle. Current rear

downforce was 400N of which the

wing produced up to 113N. A total of

500N extra rear end downforce is

needed to balance the car. It was

decided the wing needed an extra

200N of downforce. New target

downforce was around 310-320N

when in situation.

Results

Conclusions
Unfortunately, both the Wortmann FX74 

and Eppler E423 were seen to produce to 

much downforce in isolation. Less would 

have been seen in situation due to 

turbulent air from the body, but the wings 

are still too powerful and would cause the 

centre of pressure to move to far back.

To lessen the effect of the wing, the chord

length could be made smaller, or a less

cambered wing profile could have been

investigated.

Wortmann FX74 CL5

Figure 4 - Wortmann FX74 CL5 airfoil profile (Airfoil Tools, 2020)

CAD models of the FX74 and E423 with a

chord length of 350mm were analysed

using ANSYS fluent between 0 and 12

degrees AoA to find the wings stall points

and lift and drag values.

Eppler E423

Figure 5 – Eppler E423 airfoil profile (Airfoil Tools, 2020)

aoa cl cd lift drag l/d

0 1.195809 0.124716 487.207 50.813 9.588235

5 2.041312 0.205415 831.6893 83.692 9.9375

7 2.292579 0.249433 934.0625 101.626 9.191176

8 2.4283 0.271441 989.359 110.593 8.945946

9 2.510833 0.298952 1022.985 121.8018 8.398773

10 2.453977 0.287948 999.8205 117.3183 8.522293

11 2.503496 0.359476 1019.996 146.461 6.964286

Table 2 – Results for the Wortmann FX74 wing angle of attack study 

aoa cl cd lift drag l/d

0 1.1866 0.0967 483.47 39.38 12.277

5 1.860657 0.216419 758.0851 88.1755 8.597458

7 2.090832 0.216419 851.865 88.1755 9.661017

8 2.182535 0.240262 889.2275 97.88975 9.083969

9 2.314588 0.271441 943.0295 110.593 8.527027

10 2.453977 0.287948 999.8205 117.3183 8.522293

11 2.404457 0.322795 979.6448 131.516 7.448864

12 2.420964 0.344804 986.37 140.483 7.021277

Table 3 – Results for the Eppler E423 wing angle of attack study 
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Graph showing FX74 e423 and SRCC wings lift and drag coefficients
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Validation

To validate the accuracy of the CFD an

Ahmed body study was performed. Results

within 4% of accuracy for coefficient of lift,

and 2% accuracy for coefficient of drag

were gained.

results: Cl Cd

experimental data results 0.345 0.299

personal results 0.3570 0.2937

% difference 3.47% 1.80%

Table 1 – Results from the Ahmed body experiment compared
to experimental data
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Figure 1 – pressure distribution across the upper and lower 
surfaces of the Ahmed body

Scale wind tunnel model

A scale model of the current SRCC wing

was tested in the wind tunnel, and results

compared to CFD analysis
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Figure 2 – Scaled down models of the SRCC wing being tested in 
the wind tunnel

Figure 3 – results of the wind tunnel test compared to CFD data for 
the SRCC wing

Figure 6 – Scaled down models of the SRCC wing being tested in 
the wind tunnel

Figure 7 – Images of the FX74 and E423 beginning to show separation.
The FX74 started to separate at 9 degrees, and the E423 at 10 degrees

Figure 8 – positions chosen for study, and ideal location for the

wing position according to McBeath study (McBeath. 2014

Motorsport UK, 2019. Motorsport UK yearbook 2019. 63 ed. Staines: the royal automobile club motorsports 
association ltd
Airfoil tools, 2020. E423 (e423-il). [Online] 
Available at: http://airfoiltools.com/airfoil/details?airfoil=e423-il
[Accessed 30 3 2020].
Airfoil Tools, 2020. FX74_CL5_140 (fx74cl5140-il). [Online] 
Available at: http://airfoiltools.com/airfoil/details?airfoil=fx74cl5140-il
[Accessed 20 3 2020].
McBeath, S., 2014. How to wing it. Racecar Engineering, december, pp. 57-62.


