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In this paper, combustion characteristics and engine performance varying with blending
rate of fish oil using five test fuels, e.g.pure diesel oil and four types of sardine-oil-blended
diesel oils, their blending rates by weight being 20%, 40%, 60% and 80% respectively, and
operating condition of engine, were investigated experimentally both in the constant
volume combustion bomb and in the engine.

The results are summarized as follows:

1) In the bomb, the influence of temperature on ignition delay of sardine-oil-blended
diesel oils was larger than that of pure diesel oil, and it tended to increase as the blending
rate of fish oil increase sardine-oil-blended diesel oils.

As far as the influence of pressure on ignition delay concerns, there was no significant
difference with all the test fuels.

2) In the engine, the ignition delay of fish-oil-blended diesel oils was longer than that of
pure diesel oil, and it tended to increase as the blending rate increases. In the bomb, the
ignition delay in high temperature showed no significant difference between with pure
diesel oil and with fish-oil-blended diesel oils, and it was especially short with 60% fish-oil
-blended diesel oil. In low temperature, however, the delay became longer as the blending
rate increase.

3) The combustion duration was shorter with fish-oil-blended diesel oils than with pure
diesel oil and it became a little shorter as the blending rate increases.

4) The rate of fuel consumption showed no significant difference between with fish-oil
-blended diesel oils and with prue diesel oil, although calorific value of fish oil was lower
than that of diesel oil.

5) Smoke density in exhaust gas was lower with fish-oil-blended diesel oils than with
pure diesel oil and the higher the blending rate was, the lower the smoke density became.
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1. Bomb 16, Fuel tank
2. Pressure transducer 17, Bosch type injection pump
3. Strain amplifier 18, Variable speed motor
4. Terminal 19. Photo interrupter for pump
5. A/D converter angle
6. Personal computer 20 Wheel
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. Exhaust valve
14. Auxiliary fuel valve 28, Voltage regulator
15. Solenoid

Fig. 1. Schematic diagram of experimental
appartus (Bomb).
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Table 1. Specification of diesel oil and sardine oil

1. Diesel engine 8. D. C power regulator
2, Dynamometer 9. A/D Converter

3. Fuel injection valve 10, Computer

4, Pressure transducer 11, Monitor

5. Strain amplifier 12, Printer

6. Terminal 13. Soot analyzer

7. Rotary encorder 14, Burette

Fig. 2. Schematic diagram of experimental
apparatus (Engine).

Table 2+ 479 Adz7S el o
a7l S 25kg/cmPE SR)F] LB
7zt 445°C, 500°C, 540°C % 590°CE W 3kr
72, oy SEE 590°CE fzlste] qtalg 7
7t 10kg/cm?, 15kg/cm?, 20kg/cm* 2 2
kg/em?*2 HBRAIAA &3z ddo]] pjxlE Ln
o) oledol odske S Absted ok,

2t o3 abe} ool

,—4_._4

(3]

MEo| glone

Specification Diesel oil Sardine oil
Specific gravity (15/4°C) 0. 8585 0, 9042
Flash point (C) 73 232
Kinemetic viscosity (30°C,cSt) 3.8 27.3
Residual carbon (wt,%) 0.81 1.51
Sulfur (wt,%) 1.0 0.02
Pour point C) —7.5 2.5
Net calorific value (kcal/kg) 1, 0220 8670
Table 2. Experimental condition of bomb
Pressure range
Temperature 590°C (constant) 10 15 20 25 (kg/cm?)

Pressure 25kg/cm?® (constant)
Injection quantity (g)
Injection Pressure (kg/cm?)

Temperature range

445 500 540 590(°C)
0.022

120




# B A
Table 3. Experimental condition of engine
Load 1/4 1/2 3/4 4/4 12/10
RPM 939 1202 1363 1500 1603
Torque (fi-1b) 8 12.5 16.5 20 22.5
Output (Ps) 1.45 2.9 4.35 5.8 6.96
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Fig. 3. Correlation of ignition delay with
temperature for test fuels in the bomb.
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Fig. 4. Correlation of ignition delay with
pressure for test fuels in the bomb.
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Fig. 5. dQ/dt-t diagram for diesel oil and 60%
blended oil in the bomb.
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Table 4. The values of the constants in the r=A4 exp (B/T) P~ "

Constant A B —n
Test oil
Diesel oil 0. 0154 6123 0. 457
20% Blended oil 0, 0224 6211 0. 584
40% Blended oil 0. 00259 7661 0.419
60% Blended oil 0. 00156 7899 0. 409
80% Blended oil 0. 00213 8559 0.675
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Fig. 6. dQ/dé-6 diagram for diesel oil and 60%
blended oil at full load in the engine.
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Fig. 7. The relationship between blending rate
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Fig. 8. The relationship between blending rate

and combustion duration at different
loads in the engine.
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