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Abstract

An experimental investigation was carried out on engine performance, combustion characteristics and possibility of
exhaust emissions reduction in using Dimethyl Ether (DME) for diesel engines. Single cylinder direct-injection
diesel engine of displacement of 1.05 litter was used as a base engine, and common rail type DME injection system
was installed. The power of the DME engine using supercharging with EGR was higher than that of the diesel engine.
By high EGR rate, NOx emission was reduced to about 1/3 of the diesel engine without deterioration of combustion.
Smoke emission was not completely exhausted. CO, emission from the DME engine was equal to the diesel engine.
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Table. 1 Fuel Properties
DME CNG Methanol | Diesd Qil

Chemical Structure (Average) | CH;-O-CH; CH, CH;OH (CiH3a)

C (% wt) 52.2 75 375 85

H (% wt.) 13 25 12.5 15

O (% wt.) 34.8 0 50 0
Liguid Density (kg/m°) 667 - 795 831
Stoich. A/F Ratio 9.0 16.86 6.46 14.6
Bailing Point ( C) -24 -162/-89 66 180/371
Kinematic Viscosity (cSt) 0.25 - 0.75 2.5/3.0
Modulus of Elasticity (N/m?) | 6.37E+08 - - 1.49E+09
Lower Carorific Value (MJKg) 28.8 49 19.8 2.7
Ignition Limits (% Gasiin) 3.4/18.6 5/15 5.5/26 0.6/6.5
Vapour Pressure 293K (kPa) 530 - 37 -
Auto Ignition Temperature () 235 650 450 250
Heat of Vapourrisation (kJ/kg) 467 510 1110 300




Table. 2 Engine Specifications

Diesd Engine DME Engine

Swept Volume (cm’) 1053 <
Engine Type Single-Cylinder / 4-Strok -
Combustion Type Direct Injection —
Combustion Chamber Troidal -~
Bore/Stroke  (mm) 108/115 -
Compression Ratio 18.1 -
Swirl Ratio 2.07 3.0

Fuel Injection System Coventional Injection Common-rail

Injection Nozzles Hole-Type Electromagnetic Type
@ 0.29x5-Holes ¢ 1.00x1-Hole
© 0.41x6-Holes

Injection Pressure (M Pa) 20
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