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A Study on Transverse Porpoising of a Planing Craft in Drifting Motion
(2nd Report) - Simulation Method of Transverse Porpoising -

By Toru KATAYAMA (Member), Akira TESHIMA (Student Member)
and Yoshiho IKEDA (Member)

Following the first report in which the characteristics of transverse porpoising of a drifting planing
craft in calm water were experimentally shown and the mechanism of transverse porpoising was
clarified, a computer program is developed to simulate the transverse porpoising. It is confirmed
that the simulated results are in fairly good agreement with experimental ones. Using the simulation
program, the effects of location of center of gravity on the transverse porpoising are investigated. The
results suggest that reduction of transverse porpoising can be achieved by moving the center of gravity
forward or upward. This fact is also confirmed by experiments. Although the transverse porpoising is
a coupling motion among roll, pitch and heave motion, it is experimentally and numerically confirmed
that only roll and heave motions play important roles in occurrence of the transverse porpoising.
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Fig.1 Body plan of the model.

Fig. 2 Schematic drawing of coordinates sys-
tem.
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Fig. 3 Simulated time histories of motions
(Fn=2.0, 8=30deg., Condition 1).
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Fig. 4 Measured time histories of motions
(Fn=2.0, B=30deg., Condition 1).
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Table 1 Location of the center of gravity.

Condition | KG(m) | LCG from transom{(m)
1 0.072 0.231
2 0.066 0.231
3 0.087 0.231
4 0.092 0.231
5 0.072 0.222
6 0.072 0.267
7 0.072 0.274
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Fig. 5 Measured heave amplitudes for vari-
ous positions of the center of gravity
(Fn=2.0, $=30deg.).
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Fig. 6 Simulated heave amplitudes for vari-
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Fig. 7 Measured time histories of motions
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Fig. 8 Measured time histories of motions under

roll fixed condition (Fn=2.0, 3=30deg.,
Condition 1).
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Fig. 9 Simulated time histories of motions at in-
creasing the roll damping twice (Fn=2.0,
B=30deg.).
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Fig. 10 Simulated time histories of motions at
increasing the pitch damping 10 times
(Fn=2.0, 3=30deg.).
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