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Summary

This paper is concemed with the usuability of the blend oil(diesel
oil:rape-seed 0il=50:50, capacity rate) as a fuel oil to reduce the usage of
petroleum.

Physical and chemical properties of blend oil as fuel oil are studied and
analyzed experimentally.

Engine performance from 900rpm to 1,900rpm is tested by operating small
diesel engine(Ricardo E.6 engine) injected blend oil and also the effects on the
engine performance are investigated.

The experimental results are summarized as follows:

1. The lower heating value of blend oil is 10,130kcal/kg and flash point is
927T.
The values are different from diesel oil by 4.4% and 6.6%, respectively.

2. The viscosity of blend oil is 15.73 cSt.
This value is 45 times larger than the value of diesel oil viscosity, but is
3.2 times smaller than the value of rape-seed oil viscosity.

3. P-0 diagram shows that the maximum explosion pressure of blend is 2~
4kg/cm’® higher than that of diesel oil

4. Brake horse power, specific fuel consumption and exhaust temperature of
blend oil are 75%, 35% and 39% higher than those of diesel
oil, respectively.
The brake thermal efficiency and noise are all most the same level
compare to diesel oil.

5. Torque of blend oil is about 3.4% lower than that of diesel oil
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Fig. 2.1 Block diagram of engine test bed.



Fig 2.2 Photo. of experimental appartus.



Table 2.1 Principal specification of test engine

Item

Specification
Max. Engine Speed 3000 rpm
Max. Power 95 kw
Cylinder Dia 76 mm
Stroke 111 mm
Stroke Volume 5035 cm®
Compression Ratio 21

Injector
Injector Pump
Nozzle

Nozzle Opening Pressure

Injection Timing

Valve Timing Inlet Open
Inlet Close
Exhaust Open
Exhaust Close

CAV/BKB 355 515 3UV
Bosch Type APE 1B-60P-3885A
Bosch BDN OSD 21

150 bar
18° BTDC
9° BTDC
33° ATDC
45° ATDC
10° ATDC
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Table 3.1 Fuel properties of various blended oils
Blended ratio Speci.fic Lower Flgsh |
Diesel |Rape seed iia;;g 5:21@ aIt)o;BPc Vl?ccgts)lty
oil(%) | ©ll(%) (kealkg) | (©
100 0 0.8350 10,600 61 3.53
90 10 0.8416 10,480 62 4.20
80 20 0.8430 10,390 63 5.42
70 30 0.8480 10,310 71 7.91
60 40 0.8576 10,220 80 11.21
50 50 0.8657 10,130 92 15.73
40 60 0.8770 10,060 126 23.43
30 70 0.8867 9,970 177 29 .42
20 80 0.8931 9,890 282 36.23
10 90 0.9036 9,730 298 43.72
0 100 0.9190 9,720 318 50.81
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Fig. 3.1 Viscosity vs temperature for rape-seed oil blends.
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Blend 0il
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60 40 20 20 40 60 +
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Fig. 3.3 P-0 diagram of diesel oil and blend oil for 1,500 rpm.
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Fig. 3.4 Relationship between torque and power
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Fig. 3.5 Relationship between rpm and brake horse power.
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Fig. 3.6 Relationship between rom and torque.
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Fig. 3.7 Relationship between rpm and specific fuel consumption.
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