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The combustion characteristics, ignition delay, p-t, dp/dt, Q-t of diesel oil and fish oil

blended diesel oils was investigated according to pressure and temperature in a constant
volume combustion bomb.

The resuits are as follows:

1) The influence of temperature and pressure on the ignition delay was almost
constant in high temperature, regardless of the blending rates, and the ignition delay was
shortest in the 60% blend.

2) The maximum pressure was high in order of with pure diesel oil, with the 209 blend
and the 60% blend.

3) The rate of pressure rise was high in order of with pure diesel oil, with the 20%
blend and the 609% blend. The rate of maximum pressure rise was significantly higher
with pure diesel oil than with two blends.

4) The amount of accumulative heat release was large in order of with pure diesel oil,
with the 20% blend and the 60% blend.
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1. Bomb. 15. Solenoid.
2. Pressure transducer. 16. Fuel tank.
3. Strain amplifier. 17. Bosch type injection pump.
4. Terminal. 18. Variable speed motor.
5. A/D converter. 19. Photo interrupter for pump angle.
6. Personal computer. 20. Injection pump angle detective disk.
7. Monitor. 21. Single injection controller.
8. Printer. 22. Remote switch.
9. Function generater, 23. Air tank.
10. Digital thermometer. 24. Pressure gauge.
11. Fuel valve. 25. Thermo couple.
12, Photo interrupter, 26. Suction valve.
13. Amplifier, 27. Exhust valve.
14. Auxiliary fuef valve, 28. Voltage regulator
Fig. 1. Schematic diagram of experimental

apparatus.
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Table 1. Composition of fatty acid for sardine oil

Number of carbon

Name and double bonds Molecular formula Rate of content
Myristic acid 14:0 C..H,0, 3,32
Pentadecanonic acid 15:0 CisH;,0, 0,29
Palmitic acid 16 .0 CisH?*?0, 17.96
Margaric acid 17:0 C,7H;.0, 1.11
Stearic acid 18:0 CisH360; 4,54
Arachic acid 20:0 C.oH,00, 0.97
Lignoceric acid 240 C..H,:0, 3.33
Saturated 28,52
Myristoleic acid 14:1 C..Hz60, 0.07
Pentadecenoic acid 15:1 CisHz0, 0, 06
Palmitoleic acid 16:1 Ci6H300, 5.36
Heptadecenoic acid 171 C,,H;,0, 0.62
Oleic acid 18:1 CisHs,0, 26. 85
Cetoleic acid 221 Ci1H,,0, 4,69
Selacholeic acid 2471 C,.H6O, 1.09
Monoenoid 38,74
Linolic acid 18:2 CieH3,0, 5.23
Moroctic acid 184 CisHz0: 6.64
Gadoleic acid 20:1 CisHy50.

Eicosa dienoic acid 20:2 Cz0H360, 0,27
Arachidonic acid 20 4w 6 C,0H::0, 0.97
EPA 20:5 C,oH300, 6.29
DPA 225 C,.H,,0, 1.43
DHA 226 C22aH3:0, 11.90
Polyenoid 32.73

Table 2. Specification of test fuels

Specificati Specific gravity Kinematic viscosity Density
pecification (15/4C) (cSt) @/ cm?)
Diesel oil 0. 8585 3.8 0. 842
20% Blended oil 0.8676 5.4 0.859
40% Blended oil 0.8768 8.0 0.877
60% Blended oil 0.8859 11.6 0.895
80% Blended oil 0.8951 18.9 0.914
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Table 3. Experimental condition

Temperature 590°C(constant)
Pressure 25kg/cm?(constant)
Injection quantity{g)
Injection pressure{kg/cm?)
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Fig. 3. The relationship between blending rate
and ignition delay at different
pressures.
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