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On the Maneuverability of Training Ship “KOYO-MARU” (2, 000GT size)-1II
Maneuverability after the Replacement by a Skewed Propeller

Masato Hamaguchi*', Sueo Takashima*!, Kiyoharu Tabuchi*?,

Shin-ya Shimokawa ™!, and Kojiro Motomura **

There are some ships with efficient propellers, such as Skewed (SP) and Highly Skewed

(HSP) ones. One of them is of the Conventional type (CP). Although many papers dealt

with analysis of ships’ vibration and noise after changing propellers, little is referred to the
maneuvering efficiency. We previously reported on the maneuverability of the KOYO-MARU
with CP.  As the CP of this ship was recently replaced by the SP, we carried out a series of
field tests of turning and zigzag maneuver, in order to compare the maneuverability before and
after the renewal of propeller. The results obtained are as follows

(1) In examining the steady turning ability and yaw quick responsibility while the ship is turn-

(2)

(3)

ing left, the ship with SP is superior to that with CP.

The correlation between maneuverability indexes 7 and K was obtained from the results
of turning and zigzag maneuver tests of the ship with SP, as shown in Fig. 9.

The simulation of trapezoid maneuvering by introducing another indexes Tz and Kz made
clear mutual relations of horizontal deviation, vertical deviation, period of taking a fixed
rudder angle, and heading angle. Graphical application was shown in Figs. 12 and 13.
They are useful for ships steering in inner harber and keeping off other ships, and operat-
ing fishery.
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Table 2. Main dimensions of the propellefs, SP

and CP
spP | CP
Number of Brades 4
Diameter 3200 mm
Pitch Ratio 0.75 | 0.60
Expanded Area Ratio 0.536

Boss Ratio 0. 322

Skew Back 40.0 deg {

Rake Angle 0 deg
Weight 2064 kg | 2140 kg
Material A1BC3 (Ni-Al Bronze)

SP CP

Fig. 1. Projected shapes of propellers.
Notes SP:Skewed controllable pitch
propeller

CP: Conventional

controllable

pitch propeller

Table 1.  Principal dimensions and experimental conditions
Experimental conditions
Item -
Present test Previous test

Loa (m) 81.40
Lpp (m) 72.20
B (m) 13.00
D (m) 8.40
df (m) 5.17 5.05
da (m) 5.97 6.07
Trim (m) 0.80 (1.11%) aft 1.02 (1.41%) aft
w (ton) 2,885.0 2,890.0
Ch 0.559 0.562
Ch 0.631 0.653
Rudder area ratio 1/44.2 1/44.1
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Fig. 2. Changes of speed reduction ratio (Vb/Va)
by rudder angle (§) during steady turning

tests.
Notes
Va : Ship’s

speed during sailing along a

straight course (m/sec)

OrPODOPEI

: Ship’s speed during turning (m/sec)

- Rudder angle (deg.)

: Starboard- side turning at full speed

: Starboard- side turning at half speed
. Starboard-side turning at slow speed
¢ Port-side turning at full speed

. Port-side turning at half speed

. Port-side turning at slow speed

Fig. 3. Relation between d and L/R .

Notes L:

cerm~

Ship’s length (m)

: Steady turning radius (m)

* Full speed

: Half speed

. Slow speed

* Values of the previous paper
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Notes 7Td. Tactical diameter (m)
. Advance (m)
. Transfer (m)
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Fig. 5. Relation between 0 and 7't by turning
test.
Notes T'¢: Tt- (Vi/L)
Tt :Maneuverability indices
Vi : Ship’s speed of turning test
Other symbols are shown in Fig. 2.
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Fig. 6. Relation between 6 and K’f by turning
test.
Notes K't: Kt- (L/Vt)
Kt :Maneuverability indices
Other symbols are shown in Fig. 2.
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Fig. 7. Relation between d and T’z by zigzag
maneuver test.
Notes T7z: Tz- (Vz/L)
Tz : Maneuverability indices
Vz : Ship’s speed of zigzag ma-
neuver test
Other symbols are shown in Fig. 2.
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Fig. 8. Relation between 0 and K’z by zigzag
maneuver test.
Notes K'z:Kz- (L/Vz)
Kz : Maneuverability indices
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Notes

t=ta,

Hd : Horizontal deviation
Vd : vertical deviation
—: Hd ¢,

- Vd
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