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Exhaust Gas Characteristic of Diesel Engine
by Using Bio Fuel and Emulsified Fuel

Haruyoshi Ida and Toshihiro Uejima

BDF (Bio Diesel Fuel) contributes to reducing the concentration of CO2 in the atmosphere because it
is a carbon neutral fuel. However, the use of BDF increases NOx emission from diesel engines, though
the generation of PM (Particulate Matters) is controlled by the oxygen content in the BDF. On the
other hand, emulsified fuel, emulsion of water in light oil, has been expected to have an effect on the
simultaneous reduction of those emission gases, but its use has not spread. In this paper, the BDF and
emulsified fuel are applied to a diesel engine for the purpose of reducing emissions by the fuel which is
usable without remodeling the engine, and the exhaust gas characteristic has been examined. As a
result, it is clarified that these fuels are effective for the exhaust gas purification.
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Table 1 Specification of the diesel engine used in this work

Engine type Horizontal, water cooled, 4 stroke
Combustion chamber Direct injection

Cylinder , Bore and stroke [mm] Single 102 x 105
Displacement [1] 0.857

Maximum power [kW] {PS} ,~ Engine speed [min'!] |12.5{17.0} / 2400

Compression ratio 17.8

Air charging Naturally aspirated
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Table 2 Specification of light oil and BDF used as fuel Table '3 Volume ratio of

elements contained in
Ttem Light oil BDF experimental emulsified fuel
Density (288K) [kg/m?3] 818 886 Element | Volume ratio [%l]
Kinematic viscosity(323K) [m2/s] | 1.80X106 | 3.79X 106 Light oil 82
Flash point [K] 325 428 Solvent 8
Oxygen content [wt%] 0.26 11.24 Water 6
Gross calorific value [kd/kg] 46.0X103 | 39.9X103 Glycerin 4
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Fig.1 Variations of brake specific fuel consumption with engine speed, measured for the

conditions 1 and 2 by using light oil , BDF and emulsified fuel
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Fig.2 Variations of brake thermal efficiency with engine speed, measured for the

conditions 1 and 2 by using light oil , BDF and emulsified fuel
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Fig.3 Variations of exhaust gas temperature with engine speed, measured for the

conditions 1 and 2 by using light oil , BDF and emulsified fuel
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Fig.4 Variations of cylinder pressure with the crank angle, measured for the condition 2

(engine speed : 1800 , 2200min‘!) by using light oil , BDF and emulsified fuel
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Fig.5 Variations of NOx emission with engine speed, measured for the conditions 1 and 2

by using light o1l , BDF and emulsified fuel
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Fig.6 Variations of PM emission with engine speed, measured for the conditions 1 and 2

by using light o1l , BDF and emulsified fuel
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Fig.7 Comparison of mass fraction of the

sulfate, soot and SOF contained in PM
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