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Influences of Propeller Race on the Evaluation of Course Stability by means of Slewing Motions in a Towed Condition

by Ritsuo Shigehiro, Member

Takanori Tone, Member

Summary

The course stability of a ship is a difficult task to be determined from the quantity of the performance in the initial design stage.
Most of newly-designed ships’ maneuver abilities are examined by the model tests in a towing tank. Although, the drawback of this
experimental method is that it will have high running costs to investigate the course stability. In the present state, it is too costly to
conduct the experiments of maneuvering motions with a fishing vessel in the towing tank. The authors have proposed the simple
evaluation method of the course stability by using a circulating water channel. However, the model of the ship is too small to mount
its power motor and propeller. The simple evaluation method neglected the influence of propeller race on the course stability.

In this paper, the simple evaluation method is improved and takes into account the influence of propeller race on slewing motions
in a circulating water channel. As the towing point moves forward at a constant speed, the amplitude of slewing motion decreases
and its period gets longer. The index of evaluation (ar) is represented by the point of towing from the center of gravity. Accordingly,
the influence of propeller race (Aar) is the difference between the index of evaluation on a propeller working and the one of a
dummy boss. The results are checked and compared with the course stability of sea trials. By using the present method, new fishing
vessels can be designed to achieve the improvement of course stability.
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Table 1 Principle dimensions of the Nansei-Maru,175GT.

Items Ship Model
Ly, (M) 34.000 2.000
B (m) 7.500 0.441
d (m) 2.900 0.171
Xg (m) fore(+) -0.790 -0.046
Cp 0.647 0.647
Propeller type 4blades,CPP | 4blades,FPP
Diameter (m) 2.400 0.141
P/D (at0.7R) 0.860 0.860
E.AR. 0.590 0.590
Boss ratio 0.283 0.283
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Fig. 2 Body plan of the Nansei-Maru,175GT.
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Table 2 Dimensions of the models of rudders.

Items Schilling | Conventional | Half (1/2)
Area  (m?) 0.0135 0.0135 0.00675
Height (m) 0.132 0.132 0.132
Breadth (m) 0.102 0.102 0.051
Aspect ratio 1.29 1.29 2.59

Ag /Ly d 1/25 1/25 1/50

Schilling Conventional  Half(1/2)

Photo. 1 Models of rudders.

Photo. 2 Model of the propeller.
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Table 3 Principle dimensions of the round haul netter,135GT.
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Fig. 3 Body plan of the round haul netter,135GT.
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Fig. 4 Body plan of the buttock flow stern.

Photo. 3 Pod propulsion with the fin.
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Table 4 Dimensions of the podded drive-propeller.

Items Propeller
Number of blades 4
Diameter (mm) 76.0
P/D (at 0.7R) 0.900
E.AR. 0.550
Boss ratio 0.280
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The Nansei-Maru. The pod propulsion stern.

Photo. 4 Stern profiles of the models.
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Fig. 5 Example for the slewing motions to change of

propeller revolutions in a towed condition.
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Fig. 6 Spiral maneuvers of the Nansei-Maru by the sea trial.
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Fig. 7 Results of slewing motions to change of the rudder type

on the conventional stern with a dummy boss.
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Fig. 8 Influence of propeller race, the schilling rudder.
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Fig. 9 Influence of propeller race, the conventional rudder.
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Fig. 10 Influence of propeller race, the half rudder.
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Fig. 11 Influence of propeller race, the pod propulsion system.
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Fig. 12 Comparison slewing motion on the condition of a dummy

boss between the pod propulsion and the one with the fin.

Table 5 Results of the evaluation of the course stability.

Control surfaces ar, Aar arp Evaluation
Schilling rudder 4.1 0.9 3.2 very good
Conv. rudder 4.3 1.0 3.3 very good
Half rudder 5.2 0.9 4.3 marginable
Podded-propeller 6.0 1.4 4.6 unstable
Pod with the fin 5.2 1.3 3.9 good
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