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A Study on the Ignition Delay of Fish Oil Using a Constant
Volume Combustion Bomb

S I - L -
J. J. Suh, W.K. Wang, S. K. Ahn

ABSTRACT

The ignition delay of diesel oil and fish oil blended with diesel oils was investigated at various
pressure and temperature conditions in a constant volume combustion bomb.

The evaporation and combustion duration of diesel oil and fish oil blended with diesel oils were
respectively different in 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 773 K.

The dependence of ignition delay on the pressure was almost linear, regardless of the test fuels
at the constant temperature(863K).

The ignition delay became longer as the‘blending rate of fish oil increases at the coristant femperature
and pressure, but in was especially short with 20% fish oil blended with diesel oils.

#8.7]480°] : Constant Volume Combustion Bomb(% 827 21), Fish Oil(o]+), Ignition Delay
(3= 9), Fish Oil Blended with Diesel Oils(o]-#&3%H), Activation Energy(@"‘é k3
ol 7)), Heat Release('2HA))
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15. Salenoid
16. Fuel tank
17. Bosch type injection pump

1. Bomb

2. Pressure transducer
3. Strain amplifier

4. Terminal 18. Variable speed motor
5. A/D converter

6, Personal computer .
7. -Monitor

8. Printer

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

22, Remote switch

9. Function generator 23, Air tank

10. Digital thermometer 24. Pressure gauge

11. Fuel valve 25. Thermocouple
12. Photo interrupter 26. Intake valve
13. Amplifier

14. Auxiliary fuel valve 28. Voltage regulator

27. Exhaust valve

Fig.1 Schematic diagram of experimental ap-
paratus
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Table 1 Specification of test fuels

Specification Specific gravity Kinematic viscosity Density
(15/4C) (30T, cSt) (g/emy®)
Diesel oil 0.8585 38 .0.842
20% Blended oil 0.8676 54 - 0.859
40% Blended oil 0.8768 8.0 0.877
60% Blended oil 0.8859 116 0.895
80% Blended oil 0.8951 189 ' 0.914
Table 2 Experimental condition

Outer temperature(K) 303+ 2
Fuels Temperature(K) 303t 1
Cooling water temperature(K) 303+ 2
Injection quantity(g) 0.022
Injection pressure(MPa) 11.76
Ambient temperature 863K(constant) Press. ragne 108 157 2.06 2.55(MPa)
Ambient Pressure 2.55(constant) Temp. ragne 653 718 773 813 863(K)

Table 3 The apparent activation energy for test fuels at different pressures(kJ/mol K)

Test fuels Tem.\Pre. 1.08MPa 1.57MPa 2.06MPa 2.55MPa
Diesel oil T=773K 35.24 3721 3449 40.89
T2773K 20.25 23.73 17.28 18.79
10% Blended oil T=773K 25.66 2929 34.66 33.86
T=773K . 19.50 15.49 15,74 18.25
80% Blended oil T=773K 29,51 3529 37.29 34.61
T=773K 10.29 14.90 17.91 20.76

EAQA, 49210 2 2 g3l A, 40%
2 80% olHETH2 &4 el A (activation
energy) &< 22t e}
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11.76MPa, EAMEEE&0,022g0.2 3G uh

FH Aiviue ¢¥EE TR A T
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Constants A B a
Test fuels T=773K T=773K T=773K - T=773K
Diesel oil 0.0098 0.3246 4917 2259 —0.4697
20% Blended oil 0.0564 0.5052 3701 2057 —0.8444
40% Blended oil 0.0289 0.3643 4074 2195 —0.3797
60% Blended oil 0.0473 0.4004 3842 2248 —0.4867
80% Blended oil 0.0388 0.3762 4160 2495 —0.6525
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