Bull. Korean Fish. Tech. Soc. 23(2), 1987 M 23(2), 1987

&3 AL tolAraey EFAES AL 3 AF

ﬁ?"

%
VN
02

& W
o

ST N -
& 1k &
987+ 441 3

oL

¢ )

A Study on the Combustion of Blended Fuel 0il in a Diesel Engine
for Small-sized Fishing Boat

Dae-Kwon Ko - Soo-Kil Aun

National Fisheries University of Pusan
(Received April 30, 1987)

In this paper, an investigation of the property of blended fuel oil, combustion characteristics and
engine performance was made, in case blended fuel oil(light oil+heavy oil) was used in a home-made
precombustion diesel engine for small-sized fishing boat. The results may be summarized as follows :

1. The specific gravity was linearly increased in accordance with the increase in heavy oil ratio in
blended fuel oil, and the relationship between viscosity and temperature was coincided with the formula
of Walther-ASTM, and the CCAI, the ignition quality index, was increased nearly as a straight
line of the gradient 1.0. ‘

2. The ignition delay was slightly increased below 810 of CCAI (blending ratio to be 60% of hea-
vy oil), but remarkably increased above 810 of CCAI.

Therefore, it was considered that the practicable value of CCAI, ignition quality of blended fuel oil,
was more than 810.

3. The maximum combustion pressure was increased until blending ratio of heavy oil was raised up
to 40%. On the contrary, it came to be decreased at that ratio, with smoke emissions remarkably
increasing above 60%.

Therefore, it was found in this experiment that the best practicable limit of heavy c¢il blending

ratio was around 50% for saving fuel costs with least smoke emissions.
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Table 1. Engine specifications

Model JAM-10

Number of cylinder 1

Combustion chamber Precombustion chamber
Cylinder bore xstroke 96 x 105 mm

Rated output 5.8ps/1500 rpm
Compression ratio 15:1
Injection_pressure 130kg/cm?

Fig. 1. Schematic diagram of experimental
apparatus.
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1. Diesel engine

2. Electric dynamometer

3. Light oil tank

4. Slidacs

5. Thermostat

6. Blended fuel oil beaker

7. Fuel oil heater

8. Ignition timing detector

9. Cooling water inlet

10. Cooling water outlet from tank
11. Cooling water tank

12. Thermometer

13. Smoke meter

14. Piston position detector

15. Dynamic strain meter

16. Amplifier

17. Pressure differentiator

18. Signal transformer

19. Amplifier
20. Combustion analyzer

21. Digital storage oscilloscope
22. X-Y recorder

23. Fuel injection timing detector
24. Combustion pressure detector
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Table 2. Operating parameters of the engine

0% (light oil), 20%, 40%
60%, 80%, 100% Cheavy
oil)

Load 1500rpm/5. 0ps
1500rpm/1. 3ps
950rpm/1.3ps

Rate of blending(wt.)

Fuel temperature 60°C(£2°C)
at fuel beaker

Intake air temperatue 17°C(£2°C)

Cooling water temper-

ature at cooling water 30°C(+2°0)

tank

Fig. 2. Cross section of cylinder head.
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Fig. 3. Specific gravity versus blending ratio.
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Fig. 4. Kinematic viscosity versus blending ratio.
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blended fuel oil.
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Fig. 6. Calculated carbon aromaticity index(CCAD)
versus blending ratio.
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Fig. 7. Ignition delay of pressure rise and lumin-
osity versus blending ratio.
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Fig. 9. Maximum combustion pressure, point of

maximum pressure and maximum rate of
pressure rise versus blending ratio.
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