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Abstract : The combustion and emission characteristics of a direct injection CI engine fuelled with DME(Dimethyl
Ether) and diesel fuel were compared at idle engine speed(800 rpm) with various injection parameters. An optical single
cylinder diesel engine equipped with a common-rail fuel injection system was constructed to investigate combustion
processes of DME and diesel fuel. The combustion images were recorded with a high-speed video camera system. The
results demonstrated that the DME-fuelled engine was superior to the conventional diesel engine in terms of engine
performance and emissions. The optimal injection timing of DME was located around TDC(Top Dead Center), which
was roughly same as that of diesel fuel. As the injection timing was advanced much earlier than TDC, NOx (Nitric
Oxides) level increased considerably. NOx emission of DME was equal or a little higher than that for diesel fuel at the
same injection pressure and timing because of higher evaporation characteristics of DME. Throughout all experimental
conditions, DME did not produce any measurable smoke level.
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CA : crank angle A Z7} 7VEsta, delE Zolv AW o F S
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Table 1 Engine specifications

Specifications Dimensions ]

Bore (mm) 83 |

| Stoke(mm) | 92 |
Displacement (cc) 489
Compression ratio 18.9
Stroke/Bore ratio 1.108

Injector five-hole sac type (20.168mm) |
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Fig. 3 Schematic diagram of DME common-rail injection
system
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Fig. 4 Schematic diagram of the engine test bench
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Table 2 Experimental conditions

Fuel Injection Injection timin, Injection quanti
ue pressure y & J 4 ty
DME | 25MPa | BTDC 20 °CA 18 mm’
|Diesel | 55MPa | ~ATDC 5 °CA 10 mm’® J
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