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Abstract

Although the demands for diesel engine is increased, our world is faced with very serious problems
related to the air pollution due to the exhaust emissions of the diesel engine. 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, that is, it can supply oxygen component sufficiently at high load and spced in diesel
engine. But, the NOx emission of MTBE blended fuel is increased compared with comimercial 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. The results of this study show three conclusions. 1. The smoke emission of the
MTBE blended fuel is lower than that of the diesel fuel at all experimental region in direct injection
diesel engine. 2. Individual hydrocerbons(C;~Cs) as well as total hydrocarbon of oxygenated fuel are
reduced remarkably compared with diesel fuel. 3. Smoke emission from diesel engines was strongly
depended on oxygen content in fuel regardless of operating condition.
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Table 1 Specification of test engine

Item Specification
Engine model ND130DIE
Bore X Stroke 95 X 95 (mm)
Displacement 673 (ce)

Compression ratio 18
Combustion chamber type Toroidal
80+2T

Coolant temp.
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Table 2 Properties of test fuels

Diesel fuel MTBE
Molecular formula CisHx CsH10
Stoichiometric . .
air fuel ratio 1149 1:125
Molecular weight 226 88.15
Heating value
[M]Vke] 43.12 32.1
Oxygen content(%) 0 18.16
Test Engine Dyramomter
[

U Noise. Centroller
NOx
Mesurement BSEC Oynamometer
Coolent

congates Y Engine
© W e

i Carier gas
Botte (He}

Fig. 1 Schematic diagram of experimental apparatus
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Table 3 Measurement conditions of GC for C; ~ G

GC Hewlett Packard 6330GC

HP-PLOT/ALLO; 32m > 0.53um X
15.0pum film thickness

He, 3m¢/min constant flow

Column

Carrier

30C for 7.5min, Programmed at
Oven | 20C/min to 180T

Injector | Split (15:1), Inlet 250C
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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Fig. 4 Comparison of BSEC for difference of oxygenated
fuel content under varying load and engine speed
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fuel content under varying load and engine speed
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Fig. 6 Comparison of smoke density of load 0% vs. full
load with various oxygen contents
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