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Abstract

Emulsified fuel was produced by mixing bio-oil pyrolyzed corn stalk with commercial No. 0 diesel oil
as well as surfactants using a homogenizer. The performances of bio-oil/diesel oil emulsified fuels with
two different bio-oil/diesel oil ratios were tested on a ZS1110 diesel engine. The load characteristic
curves of the diesel engine were determined. The experimental results showed that the effective thermal
efficiency of two kinds of emulsified fuel was higher than that of the pure No.O diesel oil. For emulsified
fuel at bio-oil concentration of 15% , the specific fuel consumption was lower than that of No. 0 diesel oil.

However, there was often carbon deposition surrounding the diesel injector nozzle when using emulsified

fuel.
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Fig. 1 Diesel engine bench test flow chart
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Tab.1 Nature of diesel oil and bio-oil

Fli 2k W /gemL ! HIKFE/ % KAy 8/ % C o/ % H &5/ % 0 & H/%
st 0.8379 0 0.001 25 87 13.2 0.021
7R L1~1.2 25 0.1 56. 4 6.2 37.1
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Tab.2 Experimental ratio of emulsified fuel

LA A/l S ili/ml. LA /ml. R %SGR 5 B %
A 20 172 8 10 4
B 30 162 8 15 4
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Fig.2 Before and after appearances of bio-oil emulsion
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Tab.3 Properties of bio-oil/diesel oil emulsified fuel

AR /M kg K/ MPa-s pH
A 41 5.5 4.5
B 39 6.0 4.0
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Fig.3 Schematic diagram of bench test equipment
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Tab.4 Basic parameters of diesel engine
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Fig.4 Fuel consumption at engine speed of 1 800 r/min
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Fig.5 Exhaust temperature at engine speed of 1 800 r/min
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