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Effect of Equivalence Ratio and Engine Speed on Engine
Performance in Small-sized Diesel Engine

By
Toshihiro OYAGI, Keiichi YOsHIHARA, Shin-ichi MORISHITA,
Takayuki SUETSUGU, and Hiroshi KANAOKA

In resent years small-sized diesel engine has been improved enough to develop larger pow-
er ratio and higher thermal efficiency. Thus it has been used widely and produced numerous-
ly, as the power source of agricultural equipments, constructional and other industrial
machineries, and ships. Operation of diesel engine is influenced by the fluctuation of load, the
property of fuel oil and the air at the place the engine is set. Therefore, in order to keep the
operation at its best, it is better to adjust each point of the engine to variation of these influen-
tial factors. The adjustment gives a clue to examine the performance characteristics of small-
sized diesel engine. So, this paper gave a detailed performance test of the engine, using four-
stroke-cycle diesel engine supplied with gas oil under the standard condition of atmosphere
there. As a result, the test clarified both the performances of the examined engine moving at
each speed and the characteristics of the machine used as the driving force of a propeller.
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Fig. 1. Schematic diagram of experimental apparatus.
@ Diesel engine @ Thermometer of exhaust gas
(@ Water brake dynamometer @ Exhaust gas sampling tube
® Tachometer ® Smoke meter
@ Fuel oil tank @ Water tank
® Scale of fuel oil consumption ® Flow meter of cooling water
® Air vessel @® Flow regulator vale
@ Detector of fuel injection timing @ Pressure transducer
Surge tank ® Pickup of crank angle
® Nozale @ Electromagnetic oscillograph
@ Inclined tube
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Table 1. Properties of Fuel Oil

Gas oil
Specific Gravity, 15/4°C 0.8414
Flash Point, °C 83
Viscosity at 30 °C, ¢St 5.129
Pour Point, °C -22.5
Sulfur, wt. % 0.23
Cetane Index 61
Gross Calory, cal/g 10870
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Fig. 2. Weight flow of intake air.
@ : Calculated value to conform the propeller law
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Fig. 3. Engine speed.
The mark is the same as that shown
in Fig. 2.
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Fig. 4. Load factor.
The mark is the same as that shown
in Fig. 2.
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The mark is the same as that shown
in Fig. 2.
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Fig. 6. Specific fuel consumption.
The mark is the same as that shown
in Fig. 2,
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Fig. 7. Exhaust gas temperature.
The mark is the same as that shown

in Fig. 2.
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Fig. 8. Exhaust loss.

The mark is the same as that shown
in Fig. 2.
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Fig. 9. Cooling loss.
The mark is the same as that shown
in Fig. 2.
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Fig. 10. Indicated mean effective pressure.

The mark is the same as that shown
in Fig. 2.
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Fig. 11. Brake mean effective pressure.
The mark is the same as that shown
in Fig. 2.
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Mechanical efficiency.

The mark is the same as that shown
in Fig. 2.
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Pressure of ignition time.

The mark is the same as that shown

in Fig. 2.
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The mark is the same as that shown
in Fig. 2.
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Fig. 17. Crank angle of fuel injection time.

The mark is the same as that shown
in Fig. 2.
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Crank angle of ignition time.
The mark is the same as that shown
in Fig. 2.
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The mark is the same as that shown
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O2 volume ratio of exhaust gas to in-
take air.

The mark is the same as that shown
in Fig. 2.
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Fig. 21. Density of smoke in exhaust gas.

The mark is the same as that shown
in Fig. 2.
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Fig. 22. Charging efficiency.
The mark is the same as that shown
in Fig. 2.
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Fig. 24. Friction mean effective pressure.
The mark is the same as that shown

in Fig. 2.
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Fig. 25. Relationship of engine speed to fric-
tion mean effective pressure.
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