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Abstract : This work was investigated 2-stage injection strategy on combustion and emissions in a direct injection
compression-ignition engine fueled with DME. Single cylinder engine was equipped with common rail. Injection
pressure was 700bar, dSOI between the main injection and the pilot injection was varied. Diesel was used as compared
fuel of DME in all cases. The results was shown that maximum pressure was higher than all cases and its amount of
DME and diesel was similar. Regardless the pilot injection, the main fuel injection timing was same. The heat release
rate of the main injection for diesel was high while that of pilot injection for DME was high. The THC was very low
regardless of the fuel type and injection strategy. In the single injection, NOx was increased to retard of main injection
timing regardless of the fuel type. NOx emissions was decreased with the retardation of the main injection timing
regardless of the fuel type in the case of 2-stage injection strategy.
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Table 1 Engine specification

Engine type Water-cooled 4 cycle diesel
Number of cylinder 1
Bore x Stroke 83 x 92 mm
Displacement 498 cc
Number of valves 2 intake, 2 exhaust
Compression ratio 19.5

Intake 8 °CALTDC/

Valve 44 °CAaBDC
timing Exhaust 54.6 °CAbTDC /
7.4 °CAaTDC

Fuel system Common rail

Direct injection
7 holes
0.141 mm

Injection type

Nozzle holes

Nozzle hole diameter
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Table 2 Operating condition

Fuel DME (with Bio-diesel 1%)
Engine speed 1200 rpm
Total input calories 1310.4 J/Cycle
Injection pressure 700 bar
Intake air temperature 353.15+2K
Coolant temperature 35315+ 1K
Table 3 Strategies for multiple injections
SOI pilot injection SOI main injection dSOI
°CA aTDC °CA aTDC °CA
- -4 0
- -2 0
- 0
- 0
- 0
CASE 1
-14 -4 10
-12 -2 10
-10 0 10
-8 2 10
-6 4 10
CASE 2
-20 -4 16
-18 -2 16
-16 0 16
-14 2 16
-12 4 16
CASE 3
-26 -4 22
24 -2 22
-22 0 22
-20 22
-18 22
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Table 4 Fuel properties

Property DME Diesel
Oxygen content 348 % 0%
Boiling point [1atm] -25.1°C 180~370 °C
Liquid density [20°C, 2MPa] | 668 kg/m’ | 824 kg/m’
Vapor pressure [20°C] 0.51 MPa -
Cetane number >55 40~55
Lower calorific value 28.4MJ/Kg | 42.5MI/Kg
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