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ABSTRACT

This study is aimed to develop a proto-type LPG engine for medium-duty commercial
vehicles in order to substitute for conventional diesel engine. Recently, it is recognized that
diesel engines are main cause for smoke pollution in urban site. So, it is expected to reduce
this environmental emission by developing and substituting LPG engine which has the
advantage of practical use in a short development period in aspects of infrastructures.

For that, after analysing the specifications and performance characteristics of a base diesel
engine, parts of combustion chamber, intake system, fuel supply and ignition systems suitable
for LPG combustion were re-designed and manufactured. And an engine controller for fuel
supply and ignition distributions was matched by feedback mapping based on the speed-load
conditions. The torque and power of LPG engine were increased by 6~12% on the overall
driving conditions compared to the base diesel engine, and fuel consumption rate marked the
similar level based on the fuel price. Exhaust emissions such as THC, CO, NOx recorded the
same order with conventional LPG engine for passenger car.
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Table 1 Specifications of base diesel engine
Item Specification

No. of Cylinder 4
Aspiration NA
Bore X stroke (mm) 104 X105
Disp. Vol. (cc) 3,568
Compression Ratio 175
Valve 2
Pmax (ps/rpm) 100/3400
Tmax (kg m/rpm) 26.0/2000
Mean piston speed(m/s) | 11.9
BSFC min.(g/psh/rpm) 163/1200
Idle speed(rpm) 680
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Table 2 Specifications of engine dynamometer

3 2] Eddy Current type (AVL)
Load Cell ZOLLNER Electric type
Controller PUMA 552 System
4 = 2 3 | 240kW max.
A 344 | 10,000rpm max.
E A | 600Nm max.
Table 3 Specifications of exhaust & A/F analyser
] 7] |® @ | Horiba Mexa9100(2300 Exell ID
¥47) |7] | THC, CO, CO; NOx, 02 &3
A/F |2 9| HORIBA MEXA 110-4
Analyser[ 71 % | Oy A/F, A&A (0.65<A1<1.45)
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Fig. 13 Exhaust gas concentrations of proto-LPG
engine (at 1/4 Load condition)
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