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Abstract : It is known that diesel engines have the disadvantage of high emission levels of NOx and PM. Therefore,
many combustion strategies have been developed to reduce these harmful NOx and PM emissions in a diesel engine.
Among these strategies, HCCI(Homogeneous Charge Compression Ignition) and PCCI(Premixed Charge Compression
Ignition) are the most popular as these can reduce NOx and PM simultaneously. However, when a single fuel like diesel
is applied, it is difficult to control the combustion phase and this can lead to power reduction. In this study, premixed
gasoline and pilot diesel were used to overcome the problems of controllability of the combustion phase and harmful
emissions. We injected gasoline directly into the combustion chamber and the gasoline/air mixture was ignited with a
pilot diesel fuel near the top dead center. The results showed that the combustion and emission characteristics of
dual-fuel combustion were comparable to those of conventional diesel combustion. When we applied the dual-fuel
PCCI combustion concept, more than 90 % of NOx and PM emission was reduced simultaneously without significant
degradation of efficiency compared to conventional diesel combustion.
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Table 1 Specifications of the test engine

Specification Resources
Displacement 1,858 cc
Cylinders 1
Engine speed 1000 RPM
Diesel 120 MPa

Injection pressure Gasoline 20 MPa

Natural aspiration
130x140 mm

Compression ratio 17.1

Intake system

BorexStroke
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Fig. 1 Schematic diagram of experimental setup
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Table 2 Injection timing for the each fuel and substitution
ration according to load

Load Diesel IT Gasoline IT Substitution
(IMEP) (BTDC) (BTDC) ratio
2 bar P20,M10 30 CA° 0~ 44%
3 bar P18, M8 30~50 CA® 0~38%
4 bar P17, M7 60~80 CA®° 0~35%
5 bar P16, M6 80~100 CA® 0~34%
6 bar P15, M5 120~150 CA® 0~33%
7 bar P15, M5 150~180 CA® 0~33%
8 bar P15, M5 180 CA® 0~35%
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Fig. 3 Cylinder pressure and heat release rate according to
substitution ratio at IMEP 8bar
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Fig. 4 Combustion stability in terms of COVvep with various
engine loads according to substitution ratio
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