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Abstract

This paper describes the engine performance of a Homogeneous Charge Compression Ignition(HCCI)
engine according to Exhaust Gas Recirculation(EGR), cylinder-to-cylinder, fuel of propane and butane.
HCCI engines are being considered as a future alternative for diesel and gasoline engines. HCCI
engines have the potential for high efficiency, very low NOx emissions and very low particulate
matter(PM). On experimental work, we have done an evaluation of operating conditions in a 4-cylinder
compression engine. The engine has been run with propane and butane fuels at a constant speed of
1800rpm. This work is intended to investigate the HCCI operation of the engine in this configuration
that has been modified from the base diesel engine. The performance and emissions of the engine are
presented. In this paper, the start of combustion(SOC) is defined as the 50% point of the peak rate of
heat release. SOC is delayed slightly with increasing EGR. As expected, NOx emissions were very
low for all EGR range and unbumed HC and CO emission levels were high. CO and HC emissions
are lower with using propane than butane as fuels of HCCI engines.
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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 188 : 1
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

IMEP(Indicated Mean Effective Pressure), PMEP
(Pumping Mean Effective Pressure) & A ALsIS
o FYT7IHHFLE o] Zoj A 2 g 3 2 H(knife-
edge orifice plate)E o] &3 #F AL o] &A1,
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Table 2 Combustion properties of selected fuels

Items Butane Propane

Formula CsHio C;Hs

Boiling point, K 93 231

Lower heat value,

Ml/kg 45.84 46.40
Spontaneous ignition

temperature, K 704 831
Adiabatic flame

temperature, K 2256 2250
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