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Effect of EGR and Fuel Blends on HCCI Combustion
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Homogeneous Charge Compression Ignition (HCCI) combustion offers the advantages of high efficiency and low emissions of

pollutants. However, ignition timing control and expansion of the stable operation region are issues remaining to be addressed in this

combustion process. Detailed analyses of ignition and combustion characteristics are needed to resolve these issues. In an earlier

study, the ignition timing can be controlled and the rapidity of combustion can be lessened by using a fuel having two components

with different ignition characteristics. In this study, the behaviors of the autoignition from cool flame in HCCI combustion processes

were investigated in detail by using spectroscopic measurement.
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Table 1  Specifications of test engine and test condition

2 Stroke Air Cooled Single Cylinder Gasoline Engine
Bore x Stroke 72 x 60 mm
Displacement 244 cm’

Effrctive Compression Ratio e=10:1
Engine Speed Ne = 1000 rpm

Table 2  Fuel injected heat value condition
Case No. Fuel Injecteq Heat Value -[J/cycle]
n-heptane, Bn | iso-octane, Bi | Total, Bt
Casel 395 0 395
Case2 0 320
Case3 320 120 440
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Fig.2 Cool flame timing vs. ignition delay
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Fig. 3 Typical waveforms (Cases 2, 3 with internal EGR)
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Fig. 4 Cool flame timing vs. ignition delay
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