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Transient Characteristics of the Ship Equipped with a Controllable Pitch Propeller- I
Effect of a Rapid Change of CPP Angle on Main Engine and Ship Speed

Hiroshi Matsushita, Kazuyuki Maeda, Toshihiro Oyagi,

Takayuki Suetsugu, Tomoaki Kirihata, and Hiroshi Kanaoka

It is considered that a rapid change of CPP angle in the ship equipped with CPP causes a
main engine to be in a temporary overload condition and to have a short life. Especially in a
harbor this change is often made to maneuver the ship and avert a disaster. So, to clarify the
effect of a rapid change of CPP angle on main engine and ship speed is very useful for a man-
agement of the ship and operation of the engine. The present paper examined the states of
pitch angle, shaft thrust, injection volume, boost pressure, revolution of turbo-charger, intake
air volume, cylinder pressure history and ship speed by making a rapid change of CPP angle
in an experimented ship, and analyzed the states by a latest multi-channel analyzer with 2
Mbytes memory per channel. As a result, two things were found through this examination and
analysis. One is a better method to investigate a transient characteristics of the ship equipped
with CPP. The other is a relationship of response time between main engine and ship speed.
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Schematic diagram of experimental apparatus.
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Table 1. Properties of fuel oil
Quality JIS Class 1 No.2
Specific gravity, 15/4C 0.8761
Flash point, C 39
Viscosity at 50T, ¢St 3.93
Pour point, C 2.5
Sulfur, wt. % 0.23
Gross calory, cal/g 10770
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Fig. 2. Transient states of pitch angle, engine speed,
injection volume and ship speed.

X : Change the engine power from 20% load to 25%
load at 210 rpm.

@ : Change the engine power from 20% load to 30%
load at 210 rpm.

€ _ Change the engine power from 20% load to 40%
load at 210 rpm.
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Fig. 3. Transient states of turbo-supercharger.
The mark is the same as fig. 2 shows.
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Fig. 4. Transient states of gas in cylinder.

The mark is the same as fig. 2, shows.
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Fig. 5. Transient states of shaft thrust.
The mark is the same as fig. 2 shows.
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Fig. 6. Transient states of mean indicated pressure.
The mark is the same as fig. 2 shows.
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Fig. 7. Transient states of operating line.
The mark is the same as fig. 2 shows.
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Fig. 8. Transient states of degree of exprosion.
The mark is the same as fig. 2 shows.
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