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Effect of the Decreased Volume of Intake Air on Performance
Characteristics of Small-sized Diesel Engine
By
Takayuki SUETSUGU, Toshihiro OYAGI, Keiichi YOSHIHARA,
Shin-ichi MORISHITA, Hiroshi KANAOKA

The present experiment clarified the performance characteristics of the small-sized diesel
engine with four-stroke-cycle which was decreased the volume of intake air. Volume of in-
take air is said to be one of elements which have influence on the performance characteristics
of an engine, and vary with the developed powers, a stain of intake pipe line and a drop of
atmospheric pressure etc. So, in the present experiment, six points were selected out of the
load factors shown by the developed powers of propeller law of the used engine, and, as for
each load factors, four different volumes of intake air were examined through the valve
attached to the intake pipe on the condition that the range of the valve opening was between
the full wide and the minimum aperture observed by the density of smoke in exhaust gas.
The performance characteristics of the engine in this paper was compared with those of the en-
gine supplied with gas oil under the standard condition of atmosphere in the previous paper.
When the volume of intake air was decreased, the firing and burning of fuel oil were out of
condition. In consequence, the consumptive rate of fuel oil increased, the maximum pressure
of the cylinder lowered, the temperature of the exhaust gas rised, and a shade of the smoke got
darker.
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Table 1. Properties of Feul oil

Gas oil
Specific Gravity, 15/ 4 C 0.8414
Flash Point, C 83
Viscocity at 30, ¢St 5.129
Pour Point, T —22.5
Sulfur, wt. % 0.23
Cetane Index 61
Gross Calory, cal/g 10870
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Fig. 1. Schematic diagram of experimental apparatus.
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Exhaust gas sampling tube
Smoke meter

Water tank

Flow meter of cooling water
Flow regulator valve
Pressure transducer

Pickup of crank angle
Electromagnetic oscillograph
Slide valve of intake air
U-tube manometer
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Fig. 4. Exhaust gas temperature.
The mark is the same as that shown in Fig. 2.
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Pig. 6. Indicated mean effective pressure.
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Fig. 7. Maximum pressure.
The mark is the same as that shown in Fig. 2.
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Fig. 8. Specific fuel consumption.
The mark is the same as that shown in Fig. 2.
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Fig. 9. Exhaust loss.

The mark is the same as that shown in Fig. 2.
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Pig. 10. Cooling loss.
The mark is the same as that shown in Fig. 2.
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Fig. 11. Crank angle of fuel injection time.

The mark is the same as that shown in Fig. 2.
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Fig. 12,  Crank angle of ignition time.
The mark is the same as that shown in Fig. 2.
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Pig. 13, Pressure of ignition time.
The mark is the same as that shown in Fig. 2.
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Fig. 14. Crank angle of maximum pressure time.
The mark is the same as that shown in Fig. 2.
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Fig. 15. Rising rate of pressure.
The mark is the same as that shown in Fig. 2.
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Fig. 16. Oy volume ratio of exhaust gas to intake air.
The mark is the same as that shown in Fig. 2.



W A BBECR WA R T

40

30

20

103

Density of smoke (%)

05 06 07 08 09 16 13 17

Equivalence ratio

02 03 04

Fig. 17. Density of smoke in exhaust gas.
The mark is the same as that shown in Fig. 2.
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Fig. 19. Charging efficiency.
The mark is the same as that shown in Fig. 2.
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Fig. 20. Indicated thermal efficiency.

The mark is the same as that shown in Fig. 2.
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Fig. 21.  Mechanical efficiency.
The mark is the same as that shown in Fig. 2.
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