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An Experimental Study on Application of Biodiesel Fuel
in Direct Injection Diesel Engine
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Abstract

Because the exhaust emissions from automobiles are increased, our environment is faced with very

serious problems related to the air pollution in these days.
In particular, the exhaust emissions of diesel engine are recognized main cause which influenced

environment strong.

Lots of researcher have been attempted to develop various alternative fuel on purpose to reduce

these harmful emissions.

In this study, the potential possibility of esterfied rice bran oil which is a kind of biodiesel fuel
was investigated as an alternative fuel for diesel engine.

And, we tried to analysis not only total hydrocarbon but hydrocarbon components from C; to Cs in
exhaust gas using gas chromatography to seek the reason for remarkable reduction of exhaust

emission.
Individual hydrocarbon(C,
than that of diesel fuel in this experiment.
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~Cs) as well as total hydrocarbon of biodiesel fuel is reduced remarkably
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Table 1 Specification of test engine.

Item Specification
Engine Model NDI130DIE
Bore X Stroke % x 95 (mm)
Displacement 673 (cc)
Compression Ratio 18
Combustrlr(;npeChamber Toroidal
Injection Timing BTDC 23° CA
Coolent Ternp. 80+2TC

Table 2 Properties of test fuels.

Gas Ol (biod?é[s)éf‘hfuel)
Flash Point (C) 40 178
Viscoglt[;er(ngt}g, cSt) 19~55 4182
pour Point () 0 -2.5
Calorific Value(kcal/kg) 10,500 9460
MJ/kg] [43.96] [39.61]
Cetane Number 45 57
Sulfur(Wt%) 0.05 0
Carbon(Wt%) 86.76 71.25
Hydrogen(Wt%) 13.05 11.83
Oxygen(Wt%) 0 10.50
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Fig. 1 Schematic diagram of experimental apparatus.
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Table 3 Condition of GC for C; ~ Ce.

GC Hewlett Packard 6890GC

HP-PLOT/ALO330m X 0.53mu X
15.0im film thickness

He, 3m{/min constant flow

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

Split (15:1), Inlet 250°C
FID, 250

Column

Carrier

Injector
Detector
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Fig. 2 Performance of torque at full load.
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Fig. 3 Comparison of smoke density of gas oil, biodiesel
fuel and 20%mixed fuel at varying engine load and
speed.
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Fig. 4 Comparison of BSEC of gas oil, biodiesel fuel and
20%mixed fuel at varying engine load and speed.
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Fig. 5 Comparison of NOx concentration of gas oil,
biodiesel fuel and 20%mixed fuel at varying
engine load and speed.
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chromatogram analysis under varying engine speed
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Fig. 7 Total area of hydrocarbon on chromatogram analysis
under varying engine load.
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Fig. 8 Area of each hydrocarbon on chromatogram analysis
under varying engine speed at full load.
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