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Abstract :

In this paper, the effect of oxygen component in fuel on the exhaust emissions has been investigated for

direct injection diesel engine. It was tested to estimate change of engine performance and exhaust emission
characteristics for the commercial diesel fuel and oxygenated blended fuel which has seven kinds of mixed ratio. And,
the effects of exhaust gas recirculation(EGR) on the characteristics of NOx emission have been investigated. Ethylene
glycol mono-n-butyl ether(EGBE) contains oxygen component 27% in itself, and it is a kind of effective oxygenated
fuel of mono-ether group that the smoke emission and unburned hydrocarbons of EGBE is reduced remarkably
compared with commercial diesel fuel, that is, it can supply oxygen component sufficiently at higher loads and speeds
in diesel engine. It was found that simultaneous reduction of smoke and NOx was achieved with oxygenated fuel and

cooled EGR method.

Key words : Diesel engine(t] & 7|3}, Oxygenated fuel(3H4+A ¢ &), Exhaust gas recirculation(¥] 7] 7} 2~ A 4=3h),

Ethylene glycol mono-n-butyl ether(EGBE)
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Table 1 Specification of test engine

f Item Specification
Engine model ND130
Bore X Stroke 95 X 95 (mm)
Displacement | 673 {cc) N
Compression ratio 18
Combustion chamber f Toroidal J
Table 2 Propertics of test fuels
Diesel fuel EGBE |
Molecular formula Cheflsa CeH1s02
Stoichiometric 1:149 1:982
air fuel ratio
Molecular weight 226 | 118175
Heating value[MJ/kg) 43,12 324
| Oxygen content(%a) 0 27.1

CHARGE

EXHAUST
MANIFGOLD INFAKE
MANIFOLD

DIGITAL
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|

Fig. 1 Schematic diagram of experimental apparatus
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Table 3 Measurement conditions of GC

GC Hewlett Packard 6890GC
Cotumn HP-PLOT/ALO; 30m X 0.53mm X
15.0 zm film thickness
Oven 30°C for 7.5min, Programmed at
20°C/min to 180T
Injector Split (15:1), Inlet 250C
Detector FID, 250°C
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Fig. 2 Exhaust emissions vs. engine load for different EGBE
contents at 2500rpm
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