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A Study on the Maneuverabilities of the M.S. Pusan 404

— Tests by a series of turning circles, new course keeping and spiral —

Min-Seok KIM
Natioal Fisheries University of Pusan
(Received February 20, 1992)

Generally a navigator evaluated the maneuverability of his ship by the scale of turning
circle which was described only by the largest rudder angle of the port and starboard sides.

But to have the sufficient knowledge of his ship’s maneuvering characteristics he should
consider the data about the new course keeping test, the spiral test, and the turning circle
tests in accordance with the rudder angles together. In this paper the author performed the
above tests to study the maneuverability of the stern trawler M.S.Pusan 404 which is a
training ship of the National Fisheries University of Pusan.

The obtained results are summarized as follows:

1. When the rudder angles being 5°, 10°, 20°, 30°, 35° the advances of the starboard side
turning circles were 12.8, 8.2, 4.8, 2.9, 2.7 times as large as the length of the ship, and of the
port side turning circles were 13.3, 8.7, 5.4, 3.5, 2.9 time as large as it. Under the same
conditions the tactical diameters were 15.1, 9.7, 5.2, 3.1, 2.8 times as large as the length of
the ship, for starboard side, and 17.2, 12.4, 6.4, 3.7, 3.2 times as large as it for port side.

2. As the rudder angle being increased the ratio of the advance to the tactical diameter
was nearly 1 and her obeying ability was better than that of the small angle.

3. Themean values of the rates of speed reduction during the steady turning motion were
0.96, 0.92, 0.82, 0.71, 0.65 in accordance with the rudder angles.

4, Therelative formulas between the distance to the new course y and the altering course
x were as follows:

When rudder angles being 10°, 20°, 30°, y=52, 222241, 6133x, y=48, 750+ 0, 9383x, y=39,

250+ 0, 655x respectively.

5. There was little difference of the distance to the new course between rudder angle 20°
and 30°, and so it is desirable for a navigator to use the small rudder angles unless sudden
emergencies.
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6. Though her rudder angle being small her course stability was good according to the

spiral tests.
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Table 1. Principal particulars and trial
conditions of experimental ship.

M.S.Pusan 404
Stern trawler

Name of ship
Kind of ship

LOA 3dm
Lpp 30m
B.Md 6.6m
D.Md 2.8m
Gross tonnage 160.38 ton
Draft F.0.75m, A.3.30m
Main engine 750ps
Speed at. exp. 11.5kts
R.P.M 820
Wind force 1
Wind direction NE
Depth 80m
Sea state 1
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Fig. 1. New course keeping test.
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3. spiral test
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Table 2. The scale of turning circles according to rudder angles.

Starboard Port
Ra 5 10 20 30 35 5 10 20 30 35
Ad 38m  246m  144m 89m 82m 40lm  26lm 163m 107m  89m
Ad/Lpp 12.8 8.2 48 29 2.7 13.3 8.7 5.3 34 2.9
Td 451m 291m 156m 93m 86m 516m 372m 193m 112m  98m
Td/Lpp 15.1 9.7 5.2 3.1 2.8 17.2 124 64 3.7 3.2
Fd 386m  202m 130m 84m 81lm 438m  307m 131m 95m 89m
Ad/Td 0.84 0.84 0.92 0.95 0.95 0.77 0.85 0.84 0.95 0.95
Ra: Rudder angle Td: Tactical diameter
Ad: Advance Fd: Final diameter

Lpp: Length between perpendicular
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Fig. 2. Variation of speed and angular velocity
during the steady turning motion.
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Fig. 3. Relation between new course distance
and altering course angle.
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Fig. 4. Result of sprial test.

L: Length of ship
r: Radius of the steady turning motion
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