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Evaluation Method of Course Stability by means of Slewing Motion in a Towed Condition

by Ritsuo Shigehiro, Member
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Summary

An azimuthing podded drive system is established as one of the most promising technologies for the improvement of propulsive
efficiency and maneuverability. The system is also useful for fishing vessels to control the power of generators during the draw in
fishing gears for a long time in low speed. Although, the drawback to a fishing vessel with this system is that it will be a worry to
the course stability in the voyage. A large number of studies have been made on maneuverability of conventional ships. What seems
to be lacking, however, is the course stability of the fishing vessel with the azimuthing podded drive system.

In this paper, a new evaluation method of course stability is proposed on the basis of experimental study that is conducted in a
circulating water channel on survey of slewing motion in a towed condition. As a towing point moves to forward in a constant speed,
the amplitude of slewing motion (a) decreases and its period (7) is getting longer. Accordingly, the index of evaluation is
represented by the point of towing from the center of gravity of ship and the value of the amplitude divided by the period (2 7 a/T).
The results are checked that compared with the course stability criterions by means of derivatives of hydrodynamic forces and
moments. By using the present method, newly fishing vessels can be designed to achieve the improvement of propulsive efficiency

and maneuverability.
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Fig. 3 Body plan of the buttock flow stern

Fig.4 Profile of the buttock flow stern
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Table 2 Profiles of the models

Ex. Stern form Appendage
No.2 Conventional stern A rudder
No.3 Buttock flow stern Non
No.4 Buttock flow stern A pod
No.5 Buttock flow stern Two pods
No.6 Buttock flow stern Non

Increased area of skeg
No.7 Buttock flow stern A pod
Increased area of skeg

No.6 No.7

Photo.1 Stern forms of the models
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Photo.2 Model arrangement of a towed condition
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Fig.6 Example for results of the experiment (No.7)
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Fig. 7 Result of the experiments in towed conditions (No.2)
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Fig. 8 Result of the experiments in towed conditions (No.3)
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Fig. 9 Result of the experiments in towed conditions (No.4)
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Fig. 10 Result of the experiments in towed conditions (No.5)
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Fig. 11 Result of the experiments in towed conditions (No.6)
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Fig. 12 Results of slewing motion in towed conditions
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Table 3 Static derivatives of models
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Table 4 Dynamic derivatives and stability discriminates

m'+m! =0.226
Ex. Y, N, l, D
No.2 0.056 -0.066 0.388 0.127
No.3 0.059 -0.054 0.323 -0.110
No.4 0.062 -0.057 0.348 0.007
No.5 0.064 -0.061 0.376 0.045
No.6 0.064 -0.056 0.345 0.020
No.7 0.066 -0.064 0.400 0.114
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Fig.13 Comparison between the indexes of evaluation

and the stability discriminate
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