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ABSTRACT

LPG has been well known as a clean alternative fuel for vehicles. Recently, several LPG engines for heavy
duty vehicles have been developed, which can replace some diesel engines that are one of the main sources for
air pollution in the urban area. Because cylinder bore of heavy duty LPG engine is larger than that of gasoline,
the study of knock characteristics of LPG engine are needed. In this study, the knock characteristics were
investigated with various engine speed, air excess ratios and LPG fuel compositions. Experimental results
indicated that the Knock occurrence probability decreases with increasing engine speed and propane fraction of
fuel. The Knock occurrence probability is highest at excess air ratio of 1 and decreases as the mixture strength
became leaner.
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Table 1 Engine specification

Engine type SI LPLI single cylinder engine

Bowl-in-piston chamber
130 X 140(mm)
1858 CC

Combustion system
Bore X Stroke

Displacement volume

Compression ratio 10
IVvO BTDC 18°
IvC ABDC 50°
EVO BBDC 50°
EVC ATDC 18°
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Table 2 Data on fuel properties

Propane | Propane + | Butane

(100%) | butane(6:4) | (100%)
Density at 25C

(kg/m’) 1.808 2.01 2.417
Heat of vaporization
425.74 . 386.1
(kI/kg) 5 4382
LHV at257C,
100kPa(MJ/kg) 46.357 46.07 45.742
Vapor pressure
847 1 210
at 20°C (kPa) 616
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