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Section at a Glance

• Cl*A = -2.25
Front Wing -> -1.21
Rear Wing -> -1.10

(DRS Open -> -0.44)

• Cd*A = 1.23
Front Wing -> 0.24
Rear Wing -> 0.41

(DRS Open -> 0.08)

• L/D = -1.82
Front Wing -> -5.00
Rear Wing -> -2.65

(DRS Open -> -5.38)

• Mass = 10.2 [kg]
Front Wing -> 4.5 [kg]
Rear Wing -> 5.7 [kg]

• Frontal Area = 1.05 [m2]
Front Wing -> +0.05 [m2] (mostly from muffler side)
Rear Wing -> +0.24 [m2]

• Aerobalance = 50.0%
Adjustable from 41.5% to 57.0%
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Section Goals

• The goal: Increase points at competition

Event Points Delta

Endurance +40.4

Fuel -11.1

Autocross +25.3

Skidpad +9.9

Acceleration +4.6

Cost -2.2

Total +66.9

Parameter Points Delta

Cl*A +98.2

Cd*A -18.1

Mass -4.8

+0.1 Cl*A gives: 3.58 points +0.028 Cl*A gives: 1 point

-0.1 Cd*A gives: 2.90 points -0.034 Cd*A gives: 1 point

-0.1 [kg] gives: 0.04 points -2.50 [kg] gives: 1 point

Sensitivities

Critical L/D 0.81
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Aerodynamic Performance Gains
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Front Wing

Cord 
[mm]

Angle of Attack 
(relative) [deg]

Slot Gap
(ground clearance) 

[mm]

Slot Overlap 
[mm]

Center Mainfoil 450 -5 70 n/a

Side Mainfoil 450 3 80 n/a

Flap 1 150 21 (18) 10 15

Flap 2 150 41 (20) 9 15
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Front Wing

Font Wing Pressure Coefficient Profile, Y380
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Front Wing – It moves!
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Rear Wing

Cord [mm] Angle of Attack 
(relative) [deg]

Slot Gap
(ground clearance) 

[mm]

Slot Overlap 
[mm]

Mainfoil 450 4 n/a n/a

Flap 1 150 32.5 (28.5) 18.5 15

Flap 2 150 57.5 (25) 12.5 15
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Rear Wing

Rear Wing Pressure Coefficient Profile, Y380
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Rear Wing – It also moves!

• Drag Reduction System

• 98 [kph] maximum opening speed

• +<10.4 points?

CL*A = 0.46 (-0.7, -60%)

CD*A = 0.058 (-0.352, -80%)

87% Front (+37% balance)

CL*A = 1.16

CD*A = 0.41

50% Front
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DRS Optimization - % changes in

L/D                                     Aerobalance Drag                                   Downforce
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DRS Losses
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DRS - Closing
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Aerostructures
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FEA Inputs

• 35 [m/s] top speed (126 [kph]) + 15 [m/s] wind+gust (54 [kph]) = 50 [m/s] (180 [kph])

• 1.5 Factor of Safety 

• Full xyz aero load vector

• Acceleration loading from mass

• Buckling
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FEA Load Cases 

• Cornering (max front wing)

• Braking (max front wing)

• 90 deg spin -> rear wing sideforce of 1000 [N] !

• 180 deg spin -> inconsequential

• Front wing jacking / big road bump

• Foot on front wing  “Claude Case”

• Future -> Cone strike
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Aerodynamic Mapping – Ride Height
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Aerodynamic Mapping - Cornering
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Aerodynamic Mapping - Cornering
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Manufacturing
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Validation - delayed due to pandemic

• Yarn tests

• Coast-downs

• Suspension potentiometers

• Flow visualization paint


