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Abstract

The combustion characteristics of diesel oil and fish oil blended with diesel oils were investi-

gated at various blending rate of fish oil in diesel engine and constant volume combustion

bomb. The evaporation and combustion duration of diesel oil and fish oil blended with diesel

oils were respectively different high and low temperature. The dependence of ignition delay on

the temperature was different in high and low temperature ranges which were divided at the
773K. The ignition delay become longer than that of diesel oil as the blending rate of fish oil
increases, and its difference were larger at different loads. The densityof smoke was lower as

the blending rate of fish oil increases, and the rate offuel consumption showed no significant
difference between diesel oil and fish oil blended with diesel oils.
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Fig. 1 Schematic diagram of experimental apparatus in the constant volume combustion bomb.

1. Bomb
2. Pressure transducer
3. Strain amplifier

8. Printer
9. Function generator
10. Digital thermometer

4. Terminal 11. Fuel valve

5. A/D converter 12. Photo interrupter
6. Personal computer 13. Amplifier

7. Monitor 14. auxiliary fuel valve

15. Solenoid

16. Fuel tank

17. Bosch type injection pump

18. Variable speed motor

19. Photo interrupter for pump angle
20. Injection pump angle detective disk
21. Single injection controller

22. Remote switch
23. Air tank

24. Pressure gauge
25. Thermocouple
26. Intake valve

27. Exhaust valve
28. Voltage regulator
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Table 1. Experimental condition

Injection pressure 11.76MPa
Injection quantity 2.5x10 °kg
Feul temperature 303+ 1K

Bomb pressure(MPa) Bomb temperature(K)

653
{ 718
2.55(constant) } 773 vi
i 813
863
1.08 a
1.57
863(constant)
2.06
2.55

Fig. 2 Schematic diagram of experimental apparatus in the engine.

1. Diesel engine

2. Dynamometer

3. Fuel injection valve
4. Pressure transducer

6. Terminal

9. A/D converter

5. Strain amplifier

7. Rotary encorder

13. Soot analyzer
14. buretter

8. D.C power regulator
10. Computer
11. Monitor
12. Printer
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Table 2. Test engine specifications

Model Jam - 10

Number of cylinder 1

Combustion chamber Pre — combustion chamber
Bore X Stroke 96 X 105mm

Rated output 5.8PS/1500rpm
Compression ratio 18:1

Table 3. Experimental condition of engine

Load 1/4 1/2 3/4 4/4
RPM 939 1202 1363 1500
Torque(kg.m) 1.11 1.73 2.28 2.77
Output(PS) 1.45 2.9 4.35 5.8
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Fig. 3 The pattern of ignition process for diesel
oil, 40% and 80% fish oil blend
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Fig. 4 The pattern of ignition process for diesel
oil, 40% and 80% fish oil blend
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Fig. 5 Correlation of ignition delay with tempera-
ture for test fuels at 2.55MPa.
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Fig. 6 Correlation of ignition delay with pressure
for test fuels at 863K.
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Fig. 9 Rate of heat release diagram of test fuel oils
at 4/4 load.
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Fig. 10 Variation of ignition delay with blending
rate of fish oil at different loads.
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