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A Study on Performance and Exhaust Emissions of DI Diesel Engine
Operated with Neat DME and DME Blended Fuels
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Abstract : DME is a good alternative fuel to reduce the smoke remarkably when used in a diesel engine, while
problems concerned with low lubricity and high compressibility exist. In the present study, single cylinder DI diesel
engine was operated with neat DME and DME blended fuels which are DME-diesel blended fuel and DME-propane
blended fuel. The results showed that the power of the neat DME and DME blended fuels was the same as that of pure
diesel oil, and the specific energy consumption slightly increased. In addition, smoke emission was considerably
reduced with the increase of DME content up to zero level, but NOx emission was slightly increased.
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Fig. 1 Schematic diagram of experimental apparatus

Table 1 Specifications of test enginec
Lister-Petter AC1001 -
diesel engine
1(Air-cooled 4 cycle)
76.2 X 66.68(mm)

Item

Number of cylinder
Bore X Stroke

Displacement 304(cc)
Maximum power 6.5/3500(kW/rpm)
Compression ratio 17:1

Injection type
Nozzle opening pressure

Direct injection
20(MPa)
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Table 2 Major properties of test fuels

Characteristic Diesel |DME Propane
Chemical formula - CH;0CH; |C;sHy
LHV(MJ/kg) 425 27.6 46.4
Liquid density(kg/nr) 831 667 500.5
Cetane number 38~53 |55~60 5

Stoich. A/F ratio(kg/kg) 14.6 9.0 15.7
Auto ignition temp.(C) 250 235 470
Boiling point(C) 180/370 |-24.9 -42

Heat of vaporization(kJ/kg) {250 460 372

| Ignition limits(% Gas/Air) 0.6~6.53.4~18.6 |2.0~9.5
| Oxygen(% wt) 0 348 0
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Fig. 2 Performance characteristics of neat DME and DME
blended fuels
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