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Simultaneous Reduction of Smoke and NOx
with Oxygenated Fuel(DMC) and Cooled EGR method
in Diesel Engine
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Abstract : In this paper, the effect of oxygen component in fuel on the exhaust emissions hag been
investigated for direct injection diesel engine. It is fested to estimate change of engine performance
and exhaust emission characteristics for the commercial diesel fuel and oxygenate blended fuel
which has four kinds of mixed ratio. And, the effects of exhaust gas recirculation(EGR) on the
characteristics of NOx emission and brake specific fuel consumption rate have been investigated.
Dimethyl carbonate(DMC) containg oxygen component 53.3%¢ in itself, and it is a kind of effective
oxvgenated fuel of carbonate group that the smoke emission of DMC is reduced remarkably in
comparison with commercial diegel fuel, that 1s, it can supply oxygen component sufficiently at
higher loads and speeds m diesel engine. It was found that simultanecus reduction of smoke and
NOx was achieved with oxvgenated fuel and EGR method.
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Table 1 Specification of test engine

Item Specification
Engine model ND130DIE
Bore xStroke 95 % 95 (mn)
Displacement 673 (ce)
Compression ratio 15
Combustion chamber type Toroidal
Injection timing BTDC 23, CA
Coolant temp. 80+27T

Table 2 Properties of test fuels

DMC
Diesel Fuel | (dimethyl

carbonate)

Molecular formula

CiuHy

CsHsO4

C:H: by mass

26:1:0 g:1:8

Fuel/air ratio 1: 145 1:351
Molecular Weight 226 8901

Density (ke/m’) 0.5054 1.0706
Heating value[MJ/ke] 43.96 135
Flashing point(C) 45 17
Creygen content( %) { h3.28

Cetane Number 51 -
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Fig. 1 Schematic diagram
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