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Abstract

HCCI engines take advantage of high compression ratio and heat release rate, they exhibit high
efficiency in compression ignition engines. HCCI engines also utilize a lean air/fuel ratio resulting in
low emissions of NOx and particulate matter(PM). The objective of this research is to determine the
effects of EGR rate on the combustion processes of HCCI. For this purpose, a 4-cylinder, compression
ignition engine was converted into a HCCI engine, and a heating device was installed to raise the
temperature of the intake air and also to make it more consistent. In addition, a pressure sensor was
inserted into each of the cylinders to investigate the differences in characteristics among the cylinders.
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Fig. 1 Schematic diagram of experimental engine

Fig. 2 Photo of experimental setup

Table 1 Engine specification

Items Specifications
Displacement 1.896 L
Bore x Stoke 79.5 x 95.5 mm
Connecting Rod Length 144.0 mm
Compression Ratio 18.8
Piston Geometry Bowl
Firing Order 1-3-4-2
Intake Valve Open 16 CAD ATDC
Intake Valve Close 25 CAD ABDC
Exhaust Valve Open 28 CAD BBDC
Exhaust Valve Close 19 CAD BTDC
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