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SMALL DIESEL ENGINE
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In the late years, environmental problems and oil depletion have become more serious, so it is now
necessarily to reduce the environmental pollutant on an international scale and the dependence on fuels
of the origin of petroleum. With such a trend, bio alcohol fuel has been expected as substitution of
petroleum fuels. Being that it is produced by plants, it has become sustainable fuel. Based on
diversification of fuels, the demands of diesel engine can be expected to expand from now on, because of
adopting compression ignition system.

This experiment has been carried out to examine the combustion characteristics for small diesel
engine by using the ethanol and butanol (1-butanol, 2-butanol and iso-butanol) for bio alcohol fuel.
Furthermore, DGM and DMC are used for a comparison experiment with bio alcohol fuel.

The main results are as follows; 1) CO emissions increase by using low ignitability butanol under
the low engine load. 2) NOx emissions by using low ignitability fuels decrease than that of light oil under
all engine loads. 3) NOx and PM emissions decrease than that of light oil with increasing mixed rate, and

CO emissions are almost same value at any alcohol mixed fuels. 4) The effects of the fuel ignitability are

EBKE

COMBUSTION CHARACTERISTICS BY USING MULTICOMPONENT ALCOHOL BLENDED FUELS FOR THE

different among the each engine loads.
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Table 1 Engine specifications

4stroke cycle diesel engine
Combustion system | Direct injection

Cooling system Water-cooling

Number of cylinder | 1

Engine type

BorexStroke 78mmx*80mm
Displacement 0.382L

Valve system OHV

Injection pressure 11.8MPa
Compression ratio 214

Rated output 4.8kW/2600rpm

Maximum output 5.5kW/2600rpm
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Fig. 1 Experimental devices
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Table 2 Properties of fuels

Light oil Ethanol 1-Butanol | 2-Butanol | Iso-Butanol DGM DMC
Composition - CzH(,O C4H]OO C5H14O3 C3H()O3
Density[kg/m’] 822 789 810 [ 806 | 802 948 1079
Oxygen content rate[%] 0 34.8 21.6 35.8 533
Carbon content rate[%] 86 52.2 64.9 53.7 40
Hydrogen content rate[%] 14 13 13.5 10.4 6.7
Lower calorific value[MJ/kg] 43.1 26.8 33.1 32.8 32.959 30.2 21.2
Cetane number 40~55 8 18 - - 65 15.8
Boiling point['C] 250 78 117 98.5 108 162 90
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Fig. 2 Exhaust emissions and brake specific fuel consumption
with Bio fuels (mixed rate 20%) and light oil for different engine

loads.
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Fig. 4 Factors of engine output with bio alcohol fuels (mixed rate

20%) and light oil for different engine loads.
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Fig. 5 Exhaust emissions and brake specific fuel consumption by
alcohol mixing rate on 100% (a), and 25% (b) loads.
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Fig. 6 Exhaust emissions and brake specific fuel consumptions
with alcohol fuels (mixed rate 20%) and light oil for different
engine loads.
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Fig. 7 Exhaust gas temperature with alcohol fuels (mixed rate
20%) and light oil for different engine loads.
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Fig. 8 Factors of engine output with alcohol fuels (mixed rate
20%) and light oil for different engine loads.
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