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The UK has a wealth of motorsport companies based in an area known as “Motorsport Valley”
(an area based largely in southern and central England) and they supply the technology used in
Formula One and dominate the production of cars and components to Champ Cars and other
top racing formulae in the USA.

Approximately 4,000 companies are involved in the UK motorsport manufacturing industry and
its wide-ranging support activities. The engineering sector of the industry has an annual
turnover of £2.9 billion, over half of which is exported. UK motorsport supports 38,500 full
and part time jobs, including 25,000 engineers.

In Formula One, all the constructors with the exception of Ferrari, Minardi, Sauber and
Toyota, are based in the UK.

UK motorsport companies also lead in supplying the vast majority of cars and components to
US Indy car racing and other major racing formulae in the US through companies such as Lola.
Engines built by Ford-owned Cosworth Racing, the world’s largest manufacturer of racing
engines, and the llmor company, have powered most of the Indy car winners. In the World
Rally Championships.

Hyundai, Subaru and Mitsubishi all have their cars prepared by UK companies.
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ENCLOSED-WHEELED & OPEN-WHEELED RACE CARS
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AERODYNAMIC DOWNFORCE
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DOWNFORCE GENERATORS
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DOWNFORCE GENERATORS
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MEASURING AERODYNAMIC PERFORMANCE
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ROAD TESTING
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FLOW VISUALIZATION
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WIND-TUNNEL TESTING
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Wind-tunnel corrections
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Wind-tunnels
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WIND-TUNNEL TESTING
moving ground simulation
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WIND-TUNNEL TESTING - moving ground
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Mounting Models & Wheels

Mounting Models & Wheels
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Differences Between Road and Tunnel Conditions - flow quality
and Reynolds number effects
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COMPUTATIONAL FLUID DYNAMICS




RENAULT [l Team

Mesh May 06, 2003
Restrictions: TGrid 3.4 (3D)
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Drag reduction for fuel economy, which is a major factor in
production car aerodynamics, is not significant for race car
aerodynamics.

Downforce is the major factor and can lead to increased
cornering speeds.

Road testing: difficult to take measurements and
uncontrolled/non-repeatable conditions.

Wind-tunnel testing: controlled conditions but Re-scaling issues
and moving ground simulations complicate testing.

CFD: solutions are convenient, increasingly more accurate but
time consuming.
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AERODYNAMIC EFFECTS ON PERFORMANCE
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AERODYNAMIC EFFECTS ON PERFORMANCE —
straight-line braking
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AERODYNAMIC EFFECTS ON PERFORMANCE
- maximum turning speed
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AERODYNAMIC EFFECTS ON PERFORMANCE —
closed-circuit lap times
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AERODYNAMIC EFFECTS ON PERFORMANCE —
lateral stability, CoP & CoG
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AERODYNAMIC EFFECTS ON PERFORMANCE — lateral stability, lift
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AERODYNAMIC EFFECTS ON PERFORMANCE — suspension &
pitch sensitivity
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AERODYNAMIC EFFECTS ON PERFORMANCE — pitch (& yaw) sensitivity




RENAULT Team
MULTIVEHICLE INTERACTIONS
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WHOLE-CAR AERODYNAMICS
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FLOW AROUND WHEELS
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Di. Fan induced suction
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SLIDING SEALS AND SKIRTS

UNDERBODY TUNNELS
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1992 Group C car
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SIMPLE ADD-ONSS - spoilers, strakes

SIMPLE ADD-ONS —
lips/Gurney flaps, pressure plates
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RACE CAR'WINGS

RACE CAR 'WINGS - positioning
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INTERNAL FLOWS

OPEN-WHEELED RACE CARS
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TYPICAL OPEN-WHEELED RACE CARS
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RENAULT Team

25



SUMMARY

REFERENCES & ACKNOWLEDGEMENTS

RENAULT @] Team

RENAULT [J] Team

26



