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The Effect of Oxygen in Fuel on the Exhaust
Gas Emissions in Diesel Engine

+ 24, 299"
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ABSTRACT

Recently, the world is faced with the very serious problems related to the increasing use of
the conventional petroleum fuels. The air pollutions in big cities were also occurred by the
exhaust emissions from automobiles. Many researchers have been attracted various oxygenated
fuels as an alternative fuel and a renewable fuel for the measure of these problems.

In this study, the effect of oxygen in fuel on the exhaust gas emissions has been
investigated with oxygenated fuels as an alternative fuel for diesel engine. The exhaust gas
emissions were investigated by comparing with that of the diesel fuel.

The vegetable fuel oil such as soybean oil gives lower smoke level than that with diesel
fuel. Furthermore, the smoke emission is more affected by the oxygen content in fuel than by
the fuel viscosity.

This study concluded that the fuels including oxygen might be a good measure to reduce
smoke in diesel engine because the oxygen strongly influenced the combustion process.
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Table 1 The specification of engine

Specification
Item

4 cylinder 1 cylinder
Eng. model HD D4BA DD ND 100
Bore X stroke 9L1X95 (m) 96X 110 (mm)
Displacement 2476 (cm) 796(cur)
Comp. ratio 21 20
Chamber type Pre-combustion Pre-combustion
Rated output | 58 8k#/4200rpm 7.5K8/2200rpm
Inject. nozzle Pintle nozzle Pintle nozzle
Inject. timing ATDC 4 C
Cool. T 8042 T 802 T

CyLP.int P Int. T, Exh. P
Exh. T. signal etc.

Fuel Consymption Rale

8]
& {50.cm from cylinder head

o
Noise Tester

h:
E‘ st nas Smoke meter

Out

Fig. 1 Scheme of test equipments(4 cylinder engine)

Table 2 Properties of test fuels

Methylester of] Methylester
Diesel |Soybean| Rapeseed| Palm |Used soybean
Parameter . ) i ) used soybean | of rapeseed | DMC | Methanol| Ethanol | Octanol
fuel oil oil oil oil .
oil ol
Net calorific
431261 3993 | 36887 |36553 396 39.5 37.055 1578 | 1968 20.88 -
value(M}/kg)
—
swichmetric: | o | 1256 | 1253 | 242 | 124 1256 1248 | 350 | 6438 | 895% | 12672
A/F ratio
Viscosity 64.89 4762 | 5749 564
3.25 . 5775 5875 - - - -
(cP, 20T) (20C) ) (15C) | ((30T) (157C)
Carbon(wt %) | 86.76 | 77.14 78.2 76.49 76.45 77.25 7106 400 375 52.2 739
Hydrogen(wt %) { 13.05 | 11.43 1171 12.11 11.07 11.83 1191 6.67 125 131 138
Oxygen(wt %) 0 1143 10.09 11.40 11.34 9.89 11.03 53.3 50.0 34.7 12.3
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Fig. 2 Exhaust emissions in diesel fuel and

vegetable oils by varying injection timing
at engine speed 1400rpm
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Fig. 8 Exhaust emissions with methylester of
used soybean oil and diesel fuel under
varying load at engine speed 2500rpm
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