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Abstract : The combustion and exhaust emissions characteristics of a liquefied petroleum gas-di-methyl ether
compression ignition engine with a variable valve timing device were investigated under various liquefied petroleum
gas injection timing conditions. Liquefied petroleum gas was used as the main fuel and was injected directly into the
combustion chamber. Di-methy! ether was used as an ignition promoter and was injected into the intake port. Different
liquefied petroleum gas injection timings were tested to verify the effects of the mixture homogeneity on the
combustion and exhaust emission characteristics of the liquefied petroleum gas-di-methyl ether compression ignition
engine. The average charge temperature was calculated to analyze the emission formation. The ringing intensity was
used for analysis of knock characteristics.

The combustion and exhaust emission characteristics differed significantly depending on the liquefied petroleum gas
injection and intake valve open timings. The CO emission increased as the intake valve open and liquefied petroleum
gas injection timings were retarded. However, the particulate matter emission decreased and the nitrogen oxide
emission increased as the intake valve open timing was retarded in the diffusion combustion regime. Finally, the
combustion efficiency decreased as the intake valve open and liquefied petroleum gas injection timings were retarded.
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Fig. 1 Schematic diagram of experimental apparatus

Table 1 Engine specifications

Bore (mm) 82
Stroke (mm) 93.5
Compression ratio 13
Displacement (cc) 494
Intake / Exhaust valve opening duration (CAD) | 228/228
Intake / Exhaust valve lift (mm) 8.5/8.4
Intake valve open (ATDC) -29~11
Valve timing Intake valve close (ATDC) 199 ~ 239
(CAD) Exhaust valve open (ATDC) 498
Exhaust valve close (ATDC) 6
DME injection pressure (MPa) 5

DME injector type Swirl injector
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Table 2 Experimental conditions

Engine speed (rpm) 1000
Intake valve open timing (ATDC) -29,-19,-9, 1, 11
LPG injection timing (ATDC) 0,100, 2(;2’5?23’0320’ 325,
DME injection timing (ATDC) 470
ATOTAL 1.67
ALPG 3.00
ADME 3.70
Intake charge temperature (°C) 30
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Fig. 2 Intake valve open, exhaust valve close and DME
injection timing at 1000 rpm
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Fig. 3 CO emissions of compression ignition engine at 1000
rpm : (a) Combustion regime (b) Effects of intake
valve open and start of injection timing
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Fig. 4 HC emissions of compression ignition engine
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