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The Experimental Study on Emission Reduction by Oxygenate Additive
in D.I. Diesel Engine
A5 E, o9

Senughun Choi, Youngtaig Oh

ABSTRACT

Recently, our world is faced with very serious and hard problems related to the air pollution due to the exhaust

emissions of the diesel engine.

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 oxygenate blended fuel which has three kinds of mixed ratio. And, it was tried to
analyze not only total hydrocarbon but individual hydrocarbon components from C1 to C6 in exhaust gas using
gas chromatography to seek the reason for remarkable reduction of smoke emission.

This study was carried out by comparing the chromatogram with diesel fuel and diesel fuel blended
DGM(diethylene glycol dimethyl ether) 5%.

The results of this study show that individual hydrocarbon(C1~C6) as well as total hydrocarbon of
oxygenated fuel is reduced remarkably than that of diesel fuel.
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Table 1 Specification of test engine

Item Specification
Engine model ND130DIE
Bore X Stroke 95 X 95 (mm)
Displacement 673 (cc)
Compression ratio i8
Combustion chamber type Toroidal
Injection timing BTDC 23 °CA
Coolant temp. 80+27C
Table 2 Properties of test fuels
. Diethylene glycol
Diesel fuel dimethyl ether
Molecular formula Clezs C6H1403
Stoichiometric 1, 1, 1:82
air fuel ratio
Molecular weight 226 1342
Heating value
43.12 245
[MJ/kg]
leygen content(%) 0 35.79

Flow
controller

Carrier gas
Bottie (He)

GC 6880

Fig. 1 Schematic diagram of experimental apparatus
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Table 3 Condition of GC for C1 ~ C6

GC Hewlett Packard 6890GC
HP-PLOT/ALO; 30m X 0.53mm X
Column . .
15.0m film thickness
Carrier He, 3m¢/min constant flow
Oven 30°C for 7.5min, Programmed at
20°C/minto 180°C
Injector Split (15:1), Inlet 250°C
Detector FID, 250°C
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Fig. 2 Comparison of smoke density for difference of
oxygenated fuel content under varying load and
engine speed
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Fig. 3 Comparison of NOx emission for difference of
oxygenated fuel content under varying load and
engine speed
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