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ABSTRACT

Simulation technology has advanced markedly in
recent years, and various types of CFD models have
come into use for Formula One engine development.

However, to use such simulation modeling it is
necessary to establish simulation technology for the
unique conditions for Formula One engines, such as that
for high engine speed.

The pressure of each engine part was measured and
in-cylinder gas motion and fuel spraying behavior were
also measured using a single-cylinder optical engine,
enabling CFD technology that can be applied to Formula
One engines to be created.
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Fig. 1 Simulation model
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Fig. 2 Intake pressure of V10 engine at 17000 rpm
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Table 1 Parameters for WAVE simulation

Parameter Old value New value
Flow coefficient at pipe end (inflow) Auto 0.8
Flow coefficient at pipe end (outflow) Auto 0.5
Ambient temperature of exhaust side Atmospheric temperature 400 K
Multip!ier of heat transfer of cylinder wallJ 10 20
when intake valves are closed
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Fig. 3 Exhaust pipe of V10 engine
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Fig. 4 WAVE model of 5 cylinders for V10 engine
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Fig. 6 Schematic of PIV measurement system with
optical single cylinder engine

Table 2 Calculation conditions of in-cylinder gas
motion

Calculation region
Number of calculation cycle

Mesh density
(for combustion chamber)

Whole engine
4 cycles
15t to 3" cycle: 2.0 mm

4% cycle: 1.5 mm

(Half the above size is used
near the wall.)
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Fig. 9 Fuel spray form
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Fig. 12 Comparison of cylinder pressure between
measurement and simulation
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