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Studies on the Use of Low Grade Fuel Oil
in a Small-sized Diesel Engine-II

Influences of Load

By
Keiichi YOSHIHARA, Shin-ichi MORISHITA, Hiroshi KANAOKA,
and Masami NISHINO

In a previous paper, the authors described the study of the use of non-heated A/C blended
fuel oil in a four-stroke-cycle diesel engine. The experiments were carried out under the con-
stand speed 500 rpm. The results showed that the practicable limit of blended weight ratio of
C fuel oil was around 60 percent. However, on fishing boats, the load of main engine varies
during fishing, the combustion gets worse espesially under the light load and this makes dif-
ficult to use low grade fuel oil. Therefore, in this study, the experiments were carried out to
clarify the influences of the load on the combustion and thermal efficiency at four stages of
engine speed 350, 400, 450 and 500rpm. Two cylinders of the engine were supplied with A
and seven kinds of blended fuel oil of which the temperature were controlled about 25°C and
the other four cylinders were supplied with A fuel oil. Considering the general tendencies of the
combustion and thermal efficiency to the load, the authors reached the conclusion that the
practicable limit of blended weight ratio of C fuel oil was about 50 percent under the light load.
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Fig. 1. Schematic diagram of experimental apparatus.
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. Automatic temperature controller,
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. Circulating water tank and propeller,
. A fuel oil tank,

. Blended oil tank,

: Scale of fuel oil consumption,

. By-pass valve,
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Table 1. Properties of Fuel Oil

A Fuel Oil C Fuel 0il
Specific Gravity, 15/4 °C 0.8579 0.9482
Flash Point, C 100 116
Viscosity at 50 C, ¢St 3.02 175.30
Carbon Residue, wt, % 0.35 (109 Residue Carbon) 9.44
Sulfur, wt. % 0.9 3.1
Ash, wt., % 0.005 0.013
Water, vol. % trace trace
Gross Calory, cal./g 10780 10400
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Fig. 2. Kinematic viscosity of blended oil.
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Fig. 4. Fuel consumption.
©, ® : The blended fuel oil, A fuel oil at 500 rpm,
[, B : The blended fuel oil, A fuel oil at 450 rpm,
A, A . The blended fuel oil, A fuel oil at 400 rpm,
O, @ : The blended fuel oil, A fuel oil at 350 rpm.
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Fig. 5. Injection volume ratio of blended oil

to A fuel oil.

The mark is the same as that shown
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Fig. 6. Indicated horse power.
The mark is the same as that shown

in Fig. 4.
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Fig. 7. Indicated thermal efficiency.

The mark is the same as that shown
in Fig. 4.
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Fig. 8. Exhaust-gas temperature.
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Fig. 9. Variation of ignition lag (angle).
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Fig. 10. Variation of ignition lag (timing).
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in Fig. 4.
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Fig. 11. Crank angle of ignition time.
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Fig. 12, Maximum pressure.
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Fig. 13. Crank angle of maximum pressure time.

The mark is the same as that shown in
Fig. 4.
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Fig. 14. Crank angle from ignition time to
maximum pressure time.
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in Fig. 4.
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Fig. 16. Density of soot.
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