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Abstract : The Homogeneous Charge Compression Ignition (HCCI) engine has advantage for reducing the NOx and
P.M. simultaneously. Therefore, HCCI engine is receiving attention as a low emission diesel engine concept.

This study was carried out to investigate the characteristics of combustion and exhaust emission for operating
conditions in a direct injection type of HCCI engines such as supercharged and naturally aspirated using diesel fuel and
additive. From the experimental result, we found that cool flame was always appeared and also it was difficult to control
combustion characteristics by changing the injection timing in HCCL In addition, at the lean air-fuel ratio and high
speed range, it was observed that charging air pressure, additive or increasing intake air temperature is effective to
increase combustion performance and reduce exhaust emission. We concluded that chemical reaction by the increasing
intake air temperature or additive without physical improvement has limitation for reduction of exhaust emission.
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Table 1 Engine specifications
Engine type
Bore x Stroke
Displacement volume

4 storke sigle D.I. diesel engine

95mm x 95mm
673cc
Compression ratio 19

Fig. 1 Schematic diagram of direct injection type super-
charged HCCI diesel engine system
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Table 2 Engine test conditions

Engine speed(rpm) 900 ~ 1800

Intake air temperature(°C) 80 ~ 160

Injection timing(ATDC) 30 ~ 120

AfF 43 ~ 74

Charge air pressure (MPa) 0.1,0.12,0.14

Fuels (EHN additive) 0%, 0.5% )
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Fig. 2 Performance characteristics of HCCI diesel engine
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Fig. 3 Effect of EHN on MEP with intake air temperature
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Fig. 5 Hot flame vs. Cool flame (NA, intake air temperature
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