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Practical Application of Combustion Simulation Using CFD for Two-wheeled Vehicle Small Engine
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ABSTRACT

The Computational Fluid Dynamics simulation of the
flame propagation phenomenain a cylinder is carried out
to visualize the combustion condition in small
displacement, high-speed 4-stroke motorcycle engine.
For verifying the simulation results, steady-state in-
cylinder flow, fuel injection behavior, and flame
propagation behavior were compared. Each experimental
result verify the simulation results well, it is validated
that the CFD simulation is one of the effective and
useful tools to visualize the inside of the cylinder of the
engine. This CFD visualizing technology is applied to
study of combustion condition of commercial motorcycle
engine, and clarified that the technology is effective to
reduce the fuel consumption and expand the lean
combustion limit. This technology is applied to
development of 4-stroke 50cm® PGM-FI Engine.
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Fig. 1 Computational grids
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Inlet port

Exhaust port

Fig. 2 Sample engine

Table 1 Test engine specifications
Engine type stroke single oylinder,
Bore x Stroke (mm) 36 x 49
Displacement (cm?®) 49.8
Valve layout 1 inlet and 1 exhaust valve
Compression ratio 12.0
Combustion chamber Hemispherical type
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Fig. 3 Schematic diagram of LDV measurement
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Fig. 6 Comparison of spray form between
measurement and calculation (Ambient
pressure)
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Fig. 21 Cutaway model of 50cm?four stroke engine

with PGM-FI system

Table 2 Developed engine specifications

Bore x Stroke (mm) 38 x 44

Displacement (cmd) 49.9

Valve layout 2 inlet and 2 exhaust valve

Compression ratio 12.0

Combustion chamber Pentroof type
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