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Combustion characteristics of diesel engine with
bio-ethanol blend fuel
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Department of research and development, DAIHATSU DIESEL MFG. CO. LTD, Shiga-Pref.,

524-0044, Japan

There are increased in using the bio-ethanol, as the carbon neutral attracts many researchers due to a

reduction in carbon dioxide spotted as the global warming gas. A gasoline engine with 100% of the bio-

ethanol was developed and used in Brazil already, but researches of using the bio-ethanol in diesel engines

are lack. In this study, combustion tests with blend fuel of the gas oil and bio ethanol by 50% maximally due

to a low cetane number of bio-ethanol were accomplished as a basic study of introduction of using the bio-

ethanol in diesel engines. The result was that smoke emission was decreased with increase in proportion of

the bio-ethanol, due to the increase of a amount of pre-mixed combustion with ignition delay. Although the

amount of CO2 is reduced according as the bio-ethanol is used(carbon neutral), the emission of CO2 with

increase in the proportion of the bio-ethanol was more increased due to lower a heat value of bio-ethanol

than gas oil.

Key words : Bio-Ethanol, Ignition delay, Smoke reduction, Amount of premixed combustion
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Table 1. Properties of tested fuels.
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(a) immediately. (b) after 10 minutes.

Fig. 1. Failing forms of gas oil-ethanol blend fuels due to small amount of octanol (EtOH50).

(a) EtOH30. (b) EtOH50.

Fig. 2. Forms of gas oil-ethanol blend fuels.
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Table 2. Engine specifications

Description Specification

Model YANMAR NFD170-(E)
Engine Type water-cooled 4 stroke diesel engine
Number of cylinder 1
Piston Displacement 857 cc
Bore Stroke 102mm 105mm
Maximum power 12.5/2400 kW/rpm
Compression ratio 17.8
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