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Abstract — This paper describes the homogeneous charge compression ignition (HCCI) engine for a new
concept. HCCI engines are being considered as a future alternative for diesel and gasoline engines. HCCI engines
have the potential for high indicated thermal efficiency under part load and very low NOx emissions. The
objective of this paper is to clear the effects of exhaust gas recirculation (EGR) rate on the HCCI. For this
purpose, a 4-cylinder, compression ignition engine was converted into a HCCI engine This work has been run
with propane and butane fuels at a constant speed.
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Fig. 1. Schematic diagram of experimental engine.
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Fig. 2. Photo of experimental setup.

Table 1. Engine specification

Items Specifications
e WaterCooled
Displacement 1.896 L
Bore x Stoke 79.5 x 95.5 mm
Connecting Rod Length 144.0 mm
Compression Ratio 18.8 : 1
Piston Geometry Bowl
Engine Speed 1800 rpm
Firing Order 1-3-4-2

Table 2. Combustion properties of selected fuels

Items Butane Propane

Formula C4Hyo CsHs
Boiling point, K 93 231

Lower heat value.
’ 45.84 46.40

MJ/kg

Spontaneous ignition 704 31

temperature, K
Adiabatic flame 2256 2250

temperature, K
Specific gravity 0.58 0.51
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Table 3. Monthly component ratio of methane and butane

in Korea
component component
ratio, % ratio, %
Month C;3Hg C4Hyo Month C;Hg C4Hyo
1 30 70 7 0 100
2 30 70 8 0 100
3 20 80 9 20 80
4 10 90 10 20 80
5 100 11 25 75
6 100 12 30 70
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