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Abstract

: An experiment was conducted with a common-rail direct injection diesel engine operated with neat

dimethyl ether (DME). In order to investigate the effect of combustion characteristics and emission reduction of DME
fuel, the experiment was performed at various injection pressure from 35 MPato 50M Pa. Also, the exhaust emissions
from the engine were compared with that of diesel fuel. In this work, Cooled EGR was implemented to reduce NO

exhaust emissions.

The results showed that DM E has shorter ignition delay than that of diesel fuel. Despite of the increased NOy emissions
with DME at an equal engine power compared to the case of fueling diesel, the engine emitted zero soot emissions all
over the operating conditions in this work. NOx emission can be decreased greatly by adopting 45% of EGR while
maintaining zero soot emission. Judging from the result of engine test, DME is a suitable fuel for common-rail diesel

engine due to it's clean emission characteristics.
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Table 1 Properties of DME and other fuels o NOx A g 3 A4 54 v X = F& 55
Characteristic DME Diesel Butane B9,
Chemical formula CH3-O-CH3 CisHu C4H1o
Oxygen(%wt.) 34.8 - AlS _
{ XA} ol Jigq
Cetane number >55 40~55 10 2. &Y A R L
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Alalof] AL oz e 7] 2o o] ¢}
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o] kA | = SolA o] vhalat AuAE e o
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A =A0] oFHA] =] S
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2 NOy H|&#9] 7o) 83k EA2 H1 9o Fuel injection system Bosch common-rail
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Fig. 1 Schematic of fuel injection system
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Fig. 2 Combustion characteristics of DME and diesdl fuel

76 HRASXIBEE=2E M15H HM235, 2007

(Bapir) asealal 1eay JO 21BN

gyttt EAF

Al 1: BTDC 12° 1 1‘ﬂ E] ATDC 4°7}4] 2°BTDC
15°5-E] BTDC 70°7FA| &= 5°3tA o2 3313 th
EGR&-2 0, 30, 45% = 3} %t} EGR =3j ol & 11
o] w717k Frg o QIg FUIREe] Ass
ojAlet7] glete] W7k EGRS #-&-38ko] EGR 43
Tl {7 20] 455 10°C o = FrA s
SFSATE Table 32 2 Aol 4184 9 =
ERdl Aot}

)
ftlo
o

Table 3 Experimenta conditions

Item Test condition
Oil temperature (°C) 70
Coolant temperature (°C) 70
Engine speed (rpm) 1500
Injection timing(deg ATDC) -70~4
. DME 35, 50
Injection pressure (M Pa) -
diesel 50, 100
Injection mass (mg/cycle) D,M E 8 1212316
diesel 8,12, 16
EGR rate(%) 0,30, 45
3 48 o ¥ o
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Fig. 4 Effect of injection timing on the combustion cha
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