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A Study on Characteristics for Performance and Exhaust Emissions
on Changes of Fuel Properties and Application of EGR Method
in Diesel Engines
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Abstract

In this study, the effects of oxygenated fuel such as ethylene glycol mono-normal butyl ether(EGBE)
was investigated both DI and IDI diesel engine. Because EGBE includes oxygen content approximately
27.1%, it is a kind of oxygenated fuel that the smoke emission of EGBE blending fuel is reduced
remarkably compared with commercial diesel fuel. The focus of this study was to investigate the
effects of the addition of oxygenated fuel to diesel fuel on the engine-out emissions and the
performance. Smoke emissions of all EGBE blends were reduced substantially in comparison with
conventional diesel fuel. This study showed that remarkable reduction of smoke with oxygenate
blending fuels in diesel engines including DI and IDI combustion method. Besides, this study showed
that simultaneous reduction of smoke and NOx emissions could be achieved by oxygenated fuel and
EGR method that was applied to decrease NOx emissions increasing with smoke emissions reduction.
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Fig. 1 Schematic of experimental apparatus
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Table 1 Specification of test engines

Item Specification

Engine model ND 130 D4BA
Number of cylinder i 4

Bore x Stroke 95x95(mm) 91.1x95(mm)
Displacement 673(cw’) 2476(c’)
Compression ratio 18 21
Combustion chamber Toroidal Swirl chamber
Coolant temp. 80+2C 80+2C
Injection type direct In-direct

Table 2 Properties of test fuels

Diesel fuel EGBE
Molecular formula CiaHas CH3(CH;3);0(CH;);OH
?:%S;ty[kg/ e ) 8300 0.9000~0.9004
Molecular weight 170 130
LHV[MIJ/kg] 43.12 31.12
Oxygen[wt-%] - 271
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