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Abstract

Recently there has been much interest in Dimethyl Ether (DME) as a new fuel for diesel cycle engines.
DME combines the advantages of a high cetane number with soot-free combustion, which makes it eminently
suitable for compression engines. According to the latest engine test results, however, DME engine
energy consumption was inferior to a diesel engine ™ s under a heavy load. DME probably requires strong
air-fuel mixing and short fuel injection. Some tests have reported that DME engine performance almost
equals a diesel engine ™ s by injecting high rail pressure DVME into standard or slightly modified diesel
common rail injection equipment. The effect, however, of higher injection pressure on the rates of
heat release and spray distribution is unclear. In this study the rail pressure levels examined included
20, 25, 30, and 35 MPa. The results obtained from a single cylinder heavy-duty engine test show that
the rate of heat release increases during the premixed combustion phase. A lower BSEC is obtained under
higher injection pressure, which is also lower than that of a diesel engine. In addition, a visualization
of spray behavior in a high-temperature and high-pressure chamber shows that DME evaporation is active
under higher injection pressure. Conversely, the higher rail pressure increases NOx concentration.
These effects were due to the large amount of fuel injected during the ignition delay period.
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Fig.1 Schematics of experimental system

Tablel Specifications of test engine and
injection system

DME engine D|e§el
engine
Type 4-stroke &«
. Direct
Combustion injection <«
Number of cylinder 1 <«
Bore & Stroke mm 108>=<115 <
Displacement cm? 1053 &~
Compression ratio 18.1 <
Injector mm Common rail ComWO”
rail
@0.5>5 @0.20><5
Injection 20 35 60 110
pressure  MPa
DME
DME
1053cm?
DME
DME
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Fig.2 Schematic of common-rail injector

Table2 Characteristics of DME and diesel fuel

DME Diesel
Liquid density kg/m? 667 831
Boiling point K 248 453-633
Stoich. A/F ratio 9.0 14.6
Auto ignition temp. K 508 523
Critical pressure MPa 5.37 -
Critical temperature K 400 -
LHV  MJ/Kkg 28.8 42.7
Heat of vaporization
kd/kg 467.13 300
Modulu;/zr>f;§§t|C|ty 6.37 14.9
Cetane number 55> 40-55
Lubrizol 800ppm 2
DME DME
1.0MPa
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Table 3 Test conditions

Injection pressure MPa 20 25 30 35
Nozzle diameter mm 0.5
Number of hole 5
Injection quentaty mm® 110
Ambient density  kg/m? 16
Ambient temperature K 300 500 700
100
80 -
Heater
2 Ceramic fiber
i /
y Flange
[” o

Fig.3 Schematic drawing of ceramic heater
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Fig.5 Effect of injection pressure on BSEC
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Fig.6 Comparison of cylinder pressure and RHR
for various injection pressure
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Fig.9 Photographs of spray at different
injection pressures
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