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The Characteristics of Exhaust Emissions by using Oxygenated Fuels
and EGR in IDI Diesel Engine
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ABSTRACT

The diesel engine is one of the most effective transport options available in all sizes and covering a wide
range of applications. But, many researchers developing the diesel engine are facing tough challenges in view of
the increasingly lower emissions standards. Thus, this study will explore the possible fuel additive technology to
further reduce the emissions from the IDI diesel engine.

The purpose of this study is to investigate the effects of oxygenated fuels on the exhaust emissions and to attain
a better trade-off relation between smoke and NOx in four cylinder diesel engine. Experiments were conducted
with oxygenated fuels as an effective way to improve the combustion efficiency. Some of oxygenated
fuels(Diglyme and DEE) were added to the conventional diesel fuel which had no an oxygen content. Also,
EGR was adopted for reducing NOx without any strong adverse effects on other exhaust emissions.

This study concluded that exhaust emissions in diesel engine could be reduced by adding the
oxygenated fuels which had lower boiling point, and the combustion efficiency was also improved
as the oxygen content in fuel increased.
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Table 1 Specification of test engine

Item Specification
Engine model HD D4BA

Bore x Stroke 91.1 x 95 (mm)
Displacement 2476 (cn')

Compression ratio 21
Combustion chamber type | Pre-combustion chamber
Injection timing ATDC 4°
Coolant temperature 80°C
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Table 2 Properties of test fuels

Diesel fuel | Diglyme DEE
Molecular structure| CigHa CeH1403 | C4H10O
C: H: O by mass 5.7:1:0 5.1:1:3.4 | 4.8:1:1.6
Stoichiometric air | .14 g 182 | LILI
fuel ratio
Molecular weight 226 134.2 74.1
Density
0.85 0.95 0.714
(g/cm’]
Heating value
[MV/kel 429 24.5 33.8
Cetane number 514 =112 > 125
Flashing point
. 48 - -45
[C]
Oxygen
[wt. %) 0 35.77 21.58
Boiling point 210
[C] —325 163 34.6
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