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Abstract

As world attention has focused on global warming and air pollution, high efficiency diesel engines with low CO, emissions
have become more attractive. Premixed diesel engines in particular have the potential to achieve the more homogeneous mix-
ture in the cylinder which results in lower NOx and soot emission. Early studies have shown that the operation conditions
such as the EGR, intake conditions, injection conditions and compression ratio are important to reduce emissions in a PCCI
(Premixed Charge Compression Ignition) engine. In this study a modified cam was employed to reduce the effective com-
pression ratio. While opening timing of the intake valve was fixed, closing timing of the intake valve was retarded 30°.
Although Atkinson cycle with the retarded cam leads to a low in-cylinder pressure in the compression stroke, the engine
work can still be increased by advanced injection timing. On that account, we investigated the effects of various injection
parameters to reduce emission and fuel consumption; as a result, lower NOx emission levels and almost same levels of fuel
consumption and PM compared with those of conventional diesel engine cam timing could be achieved with the LIVC system.
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Table 1. Specification of engine

Description Specification
Engine type 4-stroke DI
Number of cylinder 4
Bore x stroke (mm) 83%x92
Displacement volume (cc) 1991
Swirl ratio Variable
Compression ratio 173
Spray included angle 148°
Hole number 7
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Table 2. Experimental conditions

Engine speed 1500 RPM
BMEP 0.4 MPa
CAM profile Standard, LIVO +30°
Early ATDC -60°
Injection timing
Late ATDC -10~5°
Injection method Split
Injection pressure 85~130 MPa
EGR rate 30%
Intake conditions Swirl ratio 1.8~2.46
Pressure 80 mmHg
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