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Improvement of Diesel Engine Performance for Alternative Fuel 0il

J.K. Koh

Abstract

Rape-seed oil has high viscosity and high rubber content like other vegetable oils. When
crude rape-seed oil obtained by a general oil extraction process is used in a diesel engine,
automization condition during injection is not good and a large amount of combustion product
is doposited in a combustion chamber. The improvement of a diesel engine is required to use
rape-seed oil as a diesel engine fuel.

In this study, the physical and chemical properties and combustion characteristics of rape
-seed oil were investigated. The auxiliary aid was developed to improve automization
condition and the effect of the auxiliary injection aid on the performance of a diesel engine
was determined

The results are as follows.

1) Oil content of rape-seed is 45%. The exraction rate is 33%. The results show higher
values compared to those of other vegetable oils.

2) the viscosity of rape-seed oil is 50.8 ¢St and nearly 14 times of diesel oil viscosity.

3) The heating value and flash point of rape-seed oil are 9720kcal/Kg and 318,
respectively.

4) In case rape-seed oil is used as fuel, brake horse power, specific fuel consumption and
brake thermal efficiency are compared to theose of diesel oil. The results of rape-seed
oil show 3.6%, 12.7% and 3.1% higher values.

5} Particle size of injection fuel with the auxiliary injection aids is 1004 m smaller than that
of injection fuel without the aid.

6) Brake horse power and brake thermal efficiency with the auxiliary injection aid increase

5.07% and 6.07%, respectively. However, specific fuel consumption decreases 3.85% with
the auxiliary injection aid.
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Fig. 2.1 Schematic diagram of the fuel injection system on which an auxiliary injection aid is implemented in

front of the injection nozzle.
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developed in this study.
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Fig. 2.3 Injection test equipment used for
developing the auxiliary injection aid.
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Fig. 2.4 Engine test bed used for this study.

DYNAMO
METER OSCILLO~—
] GRAPH

source| [conTroL
I— | —] amp |-
PANEL |1 BOX ENGINE

AUX. of INJECTOR

FUEL/PRESSURE
REGULATOR

Fig. 2.5 Block diagram of engine test bed used tor
this study.

Table 2.1 Specification of the engine test bed.

Item Specification

Max. engine speed 300rpm
Max. power 9, 5Kw
Cylinder dia. 76mm
Stroke 111mm
Stroke volume 503. 5cm?
Compression ratio 21: 1
Injection timing 18'BTDC
Valve timing

Inlet open 9BTDC

Inlet close 33’ATDC
Exhaust open 45 ATDC
Exhaust close 10°ATDC
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Table 3.1 Specific gravity, heating value, flash point and viscosity of the blended oil of diesel fuel and rape seed
oil with various blending ratio investigated in this study.

Blended ratio Specific gravity . Flash point
- 3 Lower heating B R .
Diesel Rape seed at 20°C value (ch at 30°C Viscosity
fuel (%) 0il(%) (Kcal/kg) ‘ (cst)
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 9,790 298 43,72
0 100 0. 9190 9, 720 318 50, 81
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Fig. 3.3 P-4 diagram when the test engine implemented with the ordinary and the modified injection system was
operated at three levels of engine speed by the using the blended oil for which diesel 0il and rapeseed oil
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Fig. 3.5 Relaionship between brake horse power and
engine speed when the test engine with the
ordinary injection system was operated by
using three kinds of fuel.
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Fig. 3.13 Variation of specific fuel consumption of
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the test engine with different injection
system in accordance with the engine
speed when rapeseed oil was used.
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Fig. 3.14 Variation of the brake thermal efficiency
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of the test engine with different injection
system in accordance with the engine
speed when diesel oil was used.
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Fig. 3.15 Variation of the brake thermal efficiency
of the test engine with different injection
system in accordance with the engine
speed when the blended oil was used.
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Fig. 3.16 Variation of the brake thermal efficiency
of the test engine with different injection
system in accordance with the engine
speed when rapeseed oil was used.
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