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Abstract : Today gasoline engines for vehicular application are not only faced with stringent emission regulation but
also with increasing requirements to better fuel economy, while guaranteeing power density. The spray-guided type
gasoline direct injection (GDI) engine has an advantage of improved thermal efficiency and lower harmful emissions.
Centrally mounted high pressure injector and adjacent spark plug allow stable lean combustion due to the flexible
mixture stratification. In the present study, the performance and emissions characteristics of developed spray-guided
type GDI combustion system were evaluated at various excess air ratio conditions. The specific fuel consumption and
nitrogen oxides (NOy) emissions were reduced due to the achievement of stable lean combustion under flammability
limit. Multiple injection strategy was not helpful to improve fuel consumption while further reduction of NO, emissions
was possible.

Key words : Gasoline direct injection(7}% & 2] % A}, Lean combustion( 3] < 4~), Injection strategy (A 2),
Multiple injection(THeHEA}), Late injection(3=AFA] 7] %] 2}
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Fig. 1 Schematic diagram of experimental apparatus

Table 1 Specifications of engine

4-stroke, 4-cylinder

Engine type DOHC 4 valve/cylinder
Bore 86 mm
Stroke 86 mm
Compression ratio 12.0
Combustion chamber Pentroof
Intake valve timing BTDC 7 CAD / ABDC 67 CAD

Exhaust valve timing

BBDC 48 CAD / ATDC 0 CAD
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Fig. 3 Effect of spark advance timing on combustion stability
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Fig. 4 Effect of spark advance timing on NOx emissions
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Table 2 Effects of injection strategy on fuel economy and emissions at 2,000 rpm / BMEP 0.4 MPa operating condition
Operation condition injelcsttion injircl?ion inji,;iion aZ\I/):;l;e BSFC THC NO. cov
BTDC, CAD g/kWh ppm ppm %
Stoichiomtry 330 - - 28 288.39 2957 2201 0.89
Lean / Single 50 - - 35 282.23 1524 1435 2.54
Lean/ Double 60 45 - 35 2753 1738 1679 2.26
Lean / Triple 72 57 42 35 274.88 2380 1598 2.59
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