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Studies on Engine Performance and Propeller Efficiency
of the Ship with Controllable Pitch Propeller

Tomoaki Kirihata, Hiroshi Matsushita, Mikio Yasunari,

and Sumio Hikasa

On the ship equipped with controllable pitch propeller, the engine performance and the

propeller efficiency are influenced by the combination of engine revolution and propeller pitch

angle. Effects of this combination on the engine performance and the propeller efficiency have

been investigated. As the result of this experiment, following subjects were made clear. (1) At

the constant ship speed in the low range, the maximum pressure in a cylinder goes up with in-

crease of engine revolution, but in the high range, the aforementioned pressure goes down. (2)

Under the conditon of constant ship speed, the temperature of exhaust gas rises with increase

of engine revolution, and this inclination is remarkable as the ship speed is low. (3) Under the

condition of constant ship speed, the propeller efficiency increases with extension of propeller

pitch angle, and this inclination is remarkable as the ship speed is low. (4) Under the condition

of constant ship speed, the fuel consumption on sailling a limited distance increases in propor-

tion to engine revolution.
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Fig.1. Schematic diagram of propulsion system equipped with controllable
pitch propeller.
@: Main engine @ Controllable pitch propeller
@ : Turbo charger @: Flow meter for fuel oil
@ Air cooler @: Detector for ship speed
@ Suction air tube @D : Detector for pressure in cylinder
®: Exhaust gas tube @ : Detector for crank angle
®: Fly wheel @9 : Detector for suction air pressure
@ : Thrust bearing @ : Detector for exhaust gas temperature
®: Plumber block @ : Detector for shaft thrust
©@: Propeller shaft @ : Detector for shaft horse power
@0: Stern tube bearing @0 : Data recorder
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{ 1 I Fig.3. Changes of exhaust gas temperature, maximum

1 1
200 220 240 260 pressure in cylinder and suction air presuure
N (rpm) with engine revolution, at various propeller pitch
angle and ship speed.
Fig. 2. Changes of ship speed with engine revolution, at b :EXhéuSt gas tempergture»
. . Puax: Maximum pressure in cylinder
various propeller pitch angle. P Sucti ir presuure
V : Ship speed s ouction air p

N : Engine revolution
0 : Propeller pitch angle
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Fig.4. Changes of shaft horse power and mechanical effi- Fig.5. Changes of thrust horsepower and propeller effi-
ciency with engine revolution, at various prop- cincey with engine revolution, at various prop-
eller pitch angle and ship speed. eller pitch angle and ship speed.
H, : Shaft horse power H,: Thrust horsepower
7m: Mechanical efficiency 7,: Propeller efficiency
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Fig.7. Changes of pressure rising rate with engine re-
volution, at various propeller pitch angle and ship
speed.
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Fig.8. Changes of injected fuel oil amount with engine
revolution, at various propeller pitch angle and
ship speed.

B. : Injected fuel oil amount.
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Fig.9. Changes of V3/N and T./T with engine revolu-
tion, at various propeller pitch angle and ship
speed.

T,: Shaft Thrust

T : Torque

V/N : Ratio of ship speed to engine revolution
T./T : Ratio of thrust to torque
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