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of an Agricultural Diesel Engine
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Abstract

Our environment is faced with serious problems related to the air pollution from diesel engines in these days. In particular,
the exhaust emissions of agricultural diesel engines are recognized main cause which influenced environment strongly. In
this study, the potential possibility of biodiesel fuel was investigated as an alternative fuel for a naturally aspirated
agricultural D.I. diesel engine. The smoke emission of biodiesel fuel was reduced remarkably in comparison with diesel
fuel, that is, it was reduced approximately 50% at 2500 rpm, full load. But, power, torque and brake specific energy
consumption didn’t have large differences. But, NOx emission of biodiesel fuel was increased compared with commercial
diesel fuel. Also, the effects of exhaust gas recirculation (EGR) on the characteristics of NOx emission has been
investigated. It was found that simultaneous reduction of smoke and NOx was achieved with biodiesel fuel (20vol-%) and
cooled EGR method (5~15%) in an agricultural D.I. diesel engine.
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Table 1 Specification of test engine

Item Specification
Engine model ND130
Bore x Stroke 95 x 95 (mm)
Displacement 673 (cc)
Compression ratio 18
Combustion chamber Toroidal
Table 2 Properties of test fuels
Diesel fuel BDF
Flash Point (C) 40 178
Calorific Value [MJ/kg] 43.96 39.17
Cetane Number 514 579
Sulfur (wWt%) 0.05 0
Carbon (wt%) 85.83 76.22
Hydrogen (wt%) 13.82 12.38
Oxygen (wt%) 0 10.5
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Fig. 1 Schematic diagram of experimental apparatus.
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Fig. 3 BSEC versus engine loads at lower and higher speeds.
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Fig. 5 NOx versus engine loads at various engine speeds.
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