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Table 1. Details of engines

Air-cooled 2cycle Water-cooled 4 cycle

gasoline engine diesel engine

(Tohatsu T 56 DG) (Yanmar K3)
Nominal H. P. 3.0 H. P. (3600 r.p.m.) 4.0 H.P. (1200 r.p.m.)
Bore X Stroke 56X 50mm 80X 115 mm
Stroke volume 123 cc 577.7 cc
Compression ratio 7.3 20.27
Lubrication Fuel : Mobile=15 : 1 "
Scavenging type Schnule
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Fig. 1. Leakage hole fitted in the cylinder head(air cooled 2 cycle gasoline engine)
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Fig. 2. Leakage plug fitted in the cylinder head(water—cooled 4 cycle diesel engine)
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Fig. 3. The relation between the fuel consumption and the burdened
load at the various sizes of leakage hole in the cylinder head.
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Fig. 4. The relation between the output and the
fuel consumption under the various leakage.
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Fig. 8. The relation between the maximum HP and the leakage
area at the constant fuel supply per hour.
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Fig. 9. The increase of fuel consumption
accompanied with the leakage.
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Fig. 10. Variation of exhaust-gas and
spark-plug temperature due to
the increase of leakage hole.
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Fig.11 Variation of the temperature of hopper water corresponded to the lapse
of time from starting accompanied with leakage hole in the cylinder head.
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Fig. 13. Variation of the temperature of hopper water corresponded to the lapse

of time from starting accopanied with the change of burdened load.
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Fig. 15. Variation of fuel consumption corresponded to the lapse of time from starting
due to the change of leakage area(l) and the burdened load(2).
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Fig. 16. Variation of the temperature of exhaust gas corresponded to the lapse of time
from starting due to the change of leakage hole(1) and the burdened load(2).
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Résume

Applying the cylinder head with various sizes of leakage-hole, the effect of
the leakage of working gas upon the faculty of the air-cooled 2 cycle engine and
the water-cooled 4 cycle diesel engine under various running conditions was
investigated, and the following results were obtained.

[A] As for an air-cooled 2 cycle gasoline engine.

(1) The consumption of fuel increases with the enlargement of leakage hole.
In comparison with the diesel engine, the remarkable variation of the thermal
efficiency due to the change of load takes place.

Maximum thermal efficiency under the leakage conditions occurs at the partial
load of 3/4.

(2) The linear relation is found between the maximum H.P. and the cross-
sectional area of the leakage hole.

(3) The engine stops under the fuel supply of 600 gm/hour, when the area of
the leakage-hole attains to 3.5 mm®.

(4) The thermal efficiency accompanied with leakage decreases under every
load, exceedingly near the full load.

(5) The temperature of plug-sheet rises and that of exhaust gas falls with
the enlargement of leakage hole.

[B] As for a water-cooled 4 cycle diesel engine.

(1) The temperature of hopper-water rises with either the increase of leakage
area or that of burdened load.

The leakage of the hole the diameter of which is 2.0 mm has the same effect
on the temperature rising as the partial load of 3/4.

(2) Thermal efficiency increases progressively from starting until the thermal
condition of cylinder becomes stable.

The thermal efficiency becomes stable more quickly with the increase of the
leakage as well as the load.

(3) The temperature of exhaust gas rises higher and becomes stable more
quickly when the leakage as well as the load increases.



