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Abstract : Since air pollution problem by emissions from automotive vehicles has become social issues, lean-burn
gasoline direct injection (GDI) engine is focused as an alternative to meet the requirement of reinforced emission
regulation and improved fuel consumption. Spray-guided type DI combustion is promising technology, which
characterized by the centrally mounted injector and closely positioned spark plug, since stable lean combustion can be
realized even at ultra-lean mixture condition. In the present study, the effect of multi-ignition with developed charge
coil on combustion and emission characteristics was investigated in optical accessible single cylinder engine. In order to
fully understand the in-cylinder phenomena and the mechanisms of emission production, optical diagnostics, such as
flame visualization was also carried out at frequently using operating condition. Multi-ignition is effective to improve
fuel economy but increase NOx emission at flammability limit.
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Nomenclature
IMEP : indicated mean effective pressure, MPa
ISFC : indicated specific fuel consumption, g/kWh
COVIMERP : coefficient of variation of indicated mean
effective pressure, %
A : excess air ratio
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Table 1 Specification of base diesel engine

Item Description
Engine type 4-stroke, 4-cylin('1er
DOHC 4 valve/cylinder
Bore 86 mm
Stroke 86 mm
Displacement volume 499 cc
Compression ratio 12.0

BTDC 7 CAD / ABDC 67 CAD
BBDC 48 CAD / ATDC 0 CAD

Intake valve timing

Exhaust valve timing
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Fig. 1 Schematic of experimental setup
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Fig. 6 Combustion duration and flame visualization with single ignition at 1500 rpm, IMEP 0.22 MPa operating condition
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