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The Running Characteristics between the Main Engine and the Controllable
Pitch Propeller of the M. S. Tenyo Maru - n* |
Running Characteristics during Trawling after Correction into Those at
Standard Speed of Trawling
By
Sumio HIKASA and Hiroshi MATSUSHITA

The overall characteristics of the main engine and the controllable pitch propeller of the
Tenyo Maru have not been fully clarified yet, in spite of the fact that this ship has to engage
in not only cruising but also fishing. The preceding report dealt with the desirable pitch angle
for cruise. To examine the same problem during trawling, the pitch angle was changed from
12° to ' 17°, and the accompanied changes in several factors were measured. And these
observed values were corrected into those at a standard speed of trawling (3.55 knot) in this
ship throught the following methods : the coefficients at respective pitch angles were estimated
by substituting the observed values into the formulae commonly used. The changes of
respective coefficients with increase in pitch angle were expressed by the experimental
formutae. And the final correction was made by substituting again the coefficients thus
estimated and the values corrected at the above-mentioned speed into the same formulac used
at the first step.

The results shown in Fig. 2 were summarized into as follows :

1. For towing the net at the standard speed with minimum fuel consumption, the larger pitch
angle was, the more desirable the result was.

2. In respect of lasting the engine, the revolution of main ¢ngine and turbo charger is the most

influential factors. The trawling at the larger pitch angle resulted in the slower revolution,

although too slow revolution increased the corrosion due to imperfect combustion.

3. The kev lactors of reliability of engine are the mechanical and the thermal loads. In

respect of mechanical load, there was no problem in the range of revolution of either main
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engine or turbo charger within the range of pitch angle used here. The maximum pressure in
cylinder, which is the most probable factor of governing the applicable range of pitch angle in
commercial trawlers that tow the net at full load, was sufficiently lower than the permissible
pressure range, showing the convex curve with vertex at 15.5° of pitch angle. In respect of
thermal load, the temperature of both of the exhaust gas of main engine and the inlet gas of
turbo charger showed the pattern in the decreasing half of convex curve.

Based on all these results, it may be concluded that the trawling with the pitch angle of
15° to 16° was desirable under the conditions studied here.
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Fig. 1

Legend ;

: Correction factor of fuel consumption
. Correction factor of suction air pressure
: Correction factor of revolution of turbo

: Correction factor of maximum pressure
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Fig. 2. The characteristics of the main engine and the

propeller pitch during trawling.

Legend; o . Calculated value after the first correction
— : Calculated value after the second correction
8 Indicated pitch angle (deg.)
N Revolution of main engine (rpm)
S Propeller slip (%)
N; Indicated horse power (PS)
P,; ¢ Indicated mean effective pressure (kg/cm?)
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