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Effects of Biodiesel Fuel on Exhaust Emission Characteristics in Diesel Engine
(Using Soybean Oil)

Jae-Keun Lim? - Soon-Youl Choi* + Sang-Gon Cho**

Abstract : Recently. we have a lot of interest in alternative fuels to provide energy
independence from oil producing country and to reduce exhaust emissions for air
pollution prevention.

Biodiesel, which can be generated from natural renewable sources such as new or
used vegetable oils or animal fats, may be used as fuel in diesel engine of compression
ignition engine.

In this paper, the test results on specific fuel consumption and exhaust emissions of
neat diesel oil and biodiesel blends(10 vol.% biodiesel and 20 vol.% biodiesel) were
presented using four stroke. direct injection diesel engine. especially this biodisel was
produced from soybean oil at our laboratory.

This study showed that Soot and CO emission were decreased as the blending ratios
of biodiesel to diesel oil increased, on the other hand NOx emission was slightly
increased because of the oxygen content in biodiesel.

Also, the biodiesel blends yielded slightly higher specific fuel consumption than that
of diesel oil because of lower heating value of biodiesel.

Key words : Exhaust emission(#7]8& &), Biodiesel fuel(BDF, ule]2t]® <A8), Specific
fuel consumption(SFC)(A84HE), CO(Yatsleta), NOx(ZBALHEE), Soot (<)
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Table 1 Properties of test fuels

Test fuels
It i
em Diesel BDF100
fuel
Flash point(PM, C) 75°C 134°C
Specific
gravity(15/4C) 0.8342 0.8808
Kinematic
Viscosity(cSt@doc) | 267 4.382
Sulfur(%) 0.04 0
Water (%) 0 0.1396
Calorific
value(MJ/kg) 42.8 36.79
Carbon(Wt.%) 85.83 77.26
Hydrogen(Wt. %) 13.82 12.96
Nitrogen(Wt, %) 0.16 0.08
Oxygen(Wt, %) 0 9.7
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Fig. 1 Schematic diagram of expenmental apparatus

Table 2 Specification of test engine

Item Specification

Number of cylinder 4

Type of Cooling Water-cooled
Cycle 4
Type of fuel injection

Direct injection

Borex stroke (mm) 102 x 100
Piston displacement 3968
(ce) '
Max. output | 5165 W /1800 oo )
Compression ratio 171
Fuel injection timing BTDC 18°CA
Firing order 1-3-4-2
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Fig. 2 Comparison of specific fuel consumption at
various engine loads
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Fig. 3 CO emission characteristics at various engine
loads
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Fig. 4 NOx emission characteristics at various engine
loads
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Fig. 5 Soot emission characteristics at various engine
loads
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