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Studies of Eucalyptus Oil and Its Application
to Spark Ignition Engine (V)

——Performance test by use of a blend of Eucalyptus oil and Methanol——

Sakuzo TAkEDA and Kanji Murar#®

1. Preface

The performance of the spark ignition engine was tested using the blended fuel of eucalyptus oil and
methano! from the view point of alternative fuel for fossil fuels, It is already wellknown that eucalyptus
oil and ethanol can be used as the alternative fuel for the internal combustion engine. The following were
measured and analyzed in the experiments: out put horsepower, crank shaft torque, specific fuel consump-
tion and exhaust gas, Tab. 1 shows the physical and chemical properties of fuels. Tab. 2 shows the
lower calorific value, theoretical air fuel ratio and the specific gravity of the blended fuels.

2. Testing Method

Two stroke cycle air cooled engine was used in this experiment, (Tab. 3) Fig. 1 shows the diagram of the
experimental apparatus. Test was conducted by the measurement of the engine performance, specific fuel
consumption rate, emission gas analysis and so on.

Tab. 1. Physical and Chemical Properties of Fuels.

Gasoline Eucalyptus Oil Ethanol Methanol

Molecular Formula — C,oHy0 C,H;OH CH,0OH
Molecular Weight — 154 46 32
Specific Gravity 0.731 0.918 0.789 0.791
Octane Number 85 100.1~100.2 106 106
Flash Point (°C) Less than-40 54 14 16
Low Calorific Value

(kcal/kg) 10500 9500 6400 4900
Theoretical Air Fuel ~

(Ratio (kg/kg) 14~15 12.5 9.0 6.4
Calorific Value of Theoretical

Mixture (keal/kg) 677 704 640 662
Evaporative Latent 70~85 - 180 290

Heat (kecal/kg)
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Tab. 2. Low Calorific Value, Theoreitcal Air Fuel Ratio, Specific Gravity of Blencled Fuel.

" Low Calorific Value

Theoretical Air Fuel

Specific Gravity

Fuel (kcal/kg) Ratio (kg/kg) (15/4°C)
Gasoline 10500 14.5 0.731
Methanol 6400 6.4 0.791
Eucalyptus Oil 9500 12,5 0.918
E. 90Y%

M. 1002 9100 124 0.905
E. 80Y%
M. 209 8700 12.2 0.893
E. 70%
M. 30%‘: 8100 12.0 0.880
E. 60%
M. 405 7800 11.8 0.867
E. 50%
M. 508 7400 11.6 0.855
Tab. 3. Tested Engine.

TEAO0660 (SHIBAURA)

Type

Gasoline Engine of
Air Cooled and 2
Stroke Cycle Type

Number of Cylinder

1

Bore x Stroke

45x 38 (mm)

Total Displacement

60 (cc)

Continuous Rated Horsepower

1.8/1.660 (ps/r.p.m.)

Maximum Horsepower

2.8/2.000 (ps/r.p.m.)

Maximum Torque

0.4/1.330 (kg-m/r.p.m.)

Compression Ratio

6.5

Ignition Plug

B-6HS (NGK)

Reduction Gear Ratio 1/3
Standard Main Jet Nozzle
Diameter 0.650 (mm)

Lublicating System

Mixed Lublication
(Mixture Ratio 25: 1)
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Fig. 1. Diagram of Experimental apparatas,

Photo, 1. Whole view of the engine test.

3. Test Results

In this experiments the following kinds of fuels were tested ; eucalyptus oil, 309 of methanol blended in
eucalyptus oil, and 509 of methanol blended in eucalyptus oil. In case of using the 0.05 m/m over size
main jet nozzle was used, the engine performance and specific fuel consumption rate showed almost nearly

equal to the case of using the gasoline (Fig. 2).

For use of the eucalyptus oil, the volume of hydrocarbon involved in the emission gas was about
1800 ppm, and also about 3000 ppm of unburned hydrocarbon was recognized for 50 % of methanol blended

fuel in eucalyptus oil (Fig. 3).
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The content of carbon monoxide was less than 0.59% in case of using 50 % methanol blended fuel in euca-
lyptus oil.  Above phenomenon was recognized at every revolutional speed in the engine tested. However
in case of using the blended fuel with eucalyptus oil more than 70 to 1009 the carbon monoxide was in-
creased almost 2 to 5 times as shown in Fig, 3.

When air fuel ratio was 0.9, the engine performance showed the maximum out put horse power. The
minimum value of the fuel consumption rate was obtained in the range of air fuel ratio between 1.0 and
1.1 (Fig. 4).

Hydrocarbon and carbon monoxide in emission gas showed the lowest value when the air fuel ratio was
1.1 and 1.2 (Fig. 5).

Tab. 4 shows relationship between the kinds of fuels and the size of main jet nozzle. The size of the
nozzie shown of the larger in proportion to the blend ratio of methanol, It was due to viscosity of the fuels.

Tab. 4. Relationship between fuel and nozzle.

fuel nozzle diameter

G100 0.650 m/m

E100 0.700
E80+-M20 0.700
E60--M40 0.750
E50--M50 0.800

G: Gasoline E: Eucalyptus oil M: Methanol

Conclusion

From the above test results, it can be concluded as follows.
a) At the blending ratio of 509 methanol test was obtained in this experiment.
b) Methanol blended fuels would reduce the carbon monoxide contents in emission gas.
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