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Development of Wind Simulator Equipment for Analysis of Intake Phenomena in Formula One Engines
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ABSTRACT

Formula One vehicles repeatedly accelerate and
decelerate, reaching maximum speeds of 300-370 km/h
and facing maximum G forces of 4.0 G. Under driving
conditions such as these, the vehicle's wind speed (ram
pressure) has a significant effect on engine power.
However, due to issues involving the fitting of
measurement devices onto vehicles, the prioritization of
vehicle set-up work, and other factors, time has not been
available for measurements to be taken, and analyses of
air intake phenomena due to ram pressure during circuit
driving have not been conducted.

A wind simulator able to reproduce ram pressure
during circuit driving was developed, enabling efficient
development of intake systems using bench tests.

In addition, dyno equipment with identical inertia
characteristics to those of a vehicle drivetrain and a
vehicle simulator system able to simulate body
characteristics, throttle and accelerator work, and the
conditions of different courses were added to the system.
This enabled circuit driving modes to be used in bench
tests, making it possible to establish appropriate intake
settings for each circuit.
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Fig. 3 Overview of test room
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Fig. 2 Top view of 1F test room
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Table 1 Control range

Windspeed 0-360 km/h (Max 380 km/h)
Acceleration and deceleration Max 4.0 G
Temperature 10-40 °C
Humidity 30-90% (Rh)

Table 2 System specifications

<Dyno motor>

AC-motor mass Inertia 0.767 kgm?
M dnom 2,000 rpm
P mon 400 kW
N max 3700 rpm
<Gear box>

Max input speed 22000 rpm

Transfer power 400 kW x 2 (Max 800 kW)

Gear ratio 9
Inertia 0.015 kgm?
Acceleration 130000 rpm/sec

Control speed 9 kHz cycle
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Fig. 5 View of RV bench test room
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Fig. 6 Total Cp at inlet air box
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Fig. 9 Speed-fuel distribution for each cylinder
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Fig. 10 View of engine cowl and air box
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Fig. 11 Temperature distribution in air box
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Fig. 12 Cooling duct (ideal flow)
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