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Abstract : In this study, the potential possibility of oxygenated fuel such as Methyl tertiary butyl ether (MTBE) was
investigated for the sake of exhausted smoke reduction from diesel engine. MTBE has been used as a fuel additive
blended into unleaded gasoline to improve octane number, but the study of application for diesel engine was
incomplete. Because MTBE includes oxygen content approximately 18%, it is a kind of oxygenated fuel that the smoke
emission of MTBE is reduced remarkably compared with commercial diesel fuel. But, the NOx emission of MTBE
blended fuel is increased compared with commercial diesel fuel. And, it was tried to analyze not only total hydrocarbon
but individual hydrocarbon components from C; to Cs in exhaust gas using gas chromatography to seek the reason for
remarkable reduction of smoke emission. Individual hydrocarbons(C; ~Cs) as well as total hydrocarbon of oxygenated
fuel ere reduced remarkably compared with diesel fuel. And, the effects of exhaust gas recirculation(EGR) on the
characteristics of NOx emission has been investigated, too. 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] ), Oxygenated fuel(34t4 ¢ ), Exhaust gas recirculation(8} 7] 7} 2 2] 4=34),
Methyl tertiary butyl ether (MTBE), Analysis(%4])
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Table 1 Specification of test engine

Item Specification
Engine model NDI130
Bore X Stroke 95 X 95 (mm)
Displacement 673 (cc)
Compression ratio 18
Combustion chamber Toroidal
Injection timing BTDC 23TA
Table 2 Properties of test fuels
Diesel fuel MTBE
Molecular formula C16H34 CsH;zO
Stoichiometric 1:149 1261
air fuel ratio
Heating value[MJ/kg] 43,12 321
Oxygen content(%) 0 18.16
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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
. HP-PLOT/ALOs 30m X 0.53mm X 15.0 z2m
Column .
film thickness
30°C for 7.5min, Programmed at
OVen | 50°C/min to 180T
Injector Split (15:1), Inlet 250°C
Detector | FID, 250C
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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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