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The Combustion Characteristics of Biodiesel Fuel as an
Alternative Fuel for D.l. Diesel Engine
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Key Words : Biodiesel Fuel(Rlo]2t]Alf), DI Diesel Engine(FFHEAIY tjAldlR), BSFC(AlEATARE),
Alternative Fuel(t|A 45

Abstract : Biodiesel fuel(BDF) which is easily produced from vegetable oils such as soybean oil and rice bran
oil can be effectively used as an alternative fuel in diesel engine. But biodiesel fuel can affect the performance
and emissions in diesel engine because it has different chemical and physical properties from diesel fuel. To
investigate the combustion characteristics of biodiesel fuel as an alternative fuel for DI diesel engine, the
experiments were carried out at the three-cylinder, four stroke DI diesel engine with T/C. Experimental
parameters adopted a conventional diesel fuel and a blend of biodiesel fuel derived from soybean. As a result
of experiments in a test engine, BSFC with blend of BDF resulted in higher than with diesel fuel. The ignition
delay decreased with blend of BDF than with diesel fuel.
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. Dynamometer controller

. Digital Oscilloscope

. Computer

. Exhaust gas hand-held instrument
Pressure sensor Amplifier

. Exhaust gas analyser box

. Dynamometer

. Test engine
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. Rotary encoder

11. Digital Manometer

Fig. 1 Schematic diagram of experimental apparatus
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Table 1 Specifications of the test engine

Item Specification
3-cylinder 4-stroke
Type ' djreqt injeption
Diesel engine with exhaust
T/C
Compression Ratio 184 : 1
Power 40kW at 2600rpm
Bore(mm) 100
Stroke(mm) 110
Piston speed(my/s) 953
Fuel injection time BTDC 17£1°CA
Fuel injection pressure 19.61MPa
Table 2 Properties of test fuel”
Light oil BDF
Calorific value[M]/kg] 43.96 39.17
Cetane number 514 579
Sulfur(wt2) 0.05 0
Carbon(wt%) 85.83 76.22
Hydrogen(wt%) 13.82 12.38
Oxygen(wt%) 0 11.03
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Table 3 Properties of test fuels

Item Gravity(15/4C)
Diesel oil 0.841
BDF 10% 0.846
BDF 20% 0.852
BDF 30% 0.857
BDF 9 0.8875
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Fig. 2 Effect of engine load on the BSFC by
various BDF(at 1800rpm)
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Fig. 3 Effect of engine load on the BSFC by

various BDF(at 2600rpm)
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Fig. 7 Variation of ignition point according to

engine load by various BDF(at 2600rpm)
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