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Abstract: Nowadays, automotive manufacturers have developed various technologies to improve fuel economy
and reduce harmful emissions. The ultra-lean direct injection engine is a promising technology because it has
the advantage of improving thermal efficiency through the deliberate control of fuel and ignition. This study
aims to investigate the development of a spray-guided-type lean-burn LPG direct injection engine through the
redesign of the combustion system. This engine uses a central-injection-type cylinder head in which the
injector is installed adjacent to the spark plug. Fuel consumption and combustion stability were estimated
depending on the ignition timing and injection timing at various air-fuel ratios. The optimal injection timing
and ignition timing were based on the best fuel consumption and combustion stability.
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Table 1 Specifications of re-designed engine

Engine type

4-stroke, 4-cylinder

Bore 86

Stroke 86

Compression ratio 12.0
Combustion chamber Pent roof

Intake valve timing

BIDC 7 CAD/ABDC 67 CAD

Exhaust valve timing

BIDC 48 CAD/ABDC 0 CAD
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Fig. 3 Effect of Injection retard timing on specific
fuel con-sumption and COV (A=1.0)
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