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Abstract: Homogeneous Charge Compression Ignition (HCCI) combustion has attracted widespread interest because it achieves high

efficiency and can reduce particulate matter (PM) and nitrogen oxides (NOx) emission simultaneously. However, ignition timing

control of HCCI combustion is difficult and autoignition occurs simultaneously at multiple points in the HCCI combustion process.

Therefore, rapid rise of cylinder pressure makes stable engine operation difficult at high loads. Supercharging and Exhaust Gas
Recirculation (EGR) is the effective methods to expand the operation range of HCCI engines. In this study, experiments were
conducted to investigate the effects of EGR and supercharging on thermal efficiency of HCCI combustion by using in-cylinder

pressure analysis and exhaust gas analysis.
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Table 1  Specifications of experimental equipment

4-stroke Air-cooled Single Cylinder Engine
Bore x Stroke [mm] 76 % 66
Displacement [cm?] 299
Compression Ratio [-] 15:1
Engine Speed [rpm] 1400
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Fig.1 Experimental result
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Fig.2 Details of thermal efficiency and loss rate of HCCI
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