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A Study on Semi-Submersible High Speed Ship with Wings (3rd Report)
——Forward Running Experiments by Free-Running Model
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Summary

Free-running experiments are carried out to make clear the stable running of a semi-submersible high
speed ship with wings. The ship is an unconventional new type of high speed ship consisting of a main
hull, main and tail wings with flaps, and a strut to support the super-structure. The ship floats as a
conventional ship but the downward lifting force makes the ship semi-submerged during the operation
condition.

The model used is a self-propelled free-running model. The carriage follows the model at a constant
speed on which all the controllers are placed. Experiments are carried out not only under the calm
condition but also among waves of following and head seas, although all the experiments are limited
to the forward running tests.

Through the experiments it is made clear that the ship can run stably by the control of flaps except
under the following sea condition. The induced motions by waves are notably reduced by the submer-
gence. The thrust estimated from the number of revolution of propellers is almost same as the
measured resistance and no appreciable increments in the resistance are experienced even among
waves. It may be necessary to study more on the flow phenomena and the forces acting on the hull under
the following sea condition. :

Although all the knowledge is limited to the model level, it can be concluded that such an unconven-
tional new type of high speed ship is promising from the hydrodynamic aspects.
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Table1 Principal Dimensions of Model and Propeller
Model Propeller

Length (m) 2.000 Diameter (m) 0.0725

Breadth (m) 0.300 Number of Blades 5

Displacement (n®) 0.0656 Pitch Ratio 0.9
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Fig.3 Propeller Open Test Results
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Fig.6 Time History of the Movements of Controling
Devices and Resultant Thrust in the Calm
Water (V=1.8m/s)
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Fig.7 Average Thrust and Submergence Depth in the
Calm Water
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Table 2 Characteristics of Waves Used for Experiments
Kave length(m) Wave height(m) phase velocity (m/s)
head sea | @D 1. 887 0.031 1. 716
@ 4.510 0.075 2. 653
® 6.882 0.115 3.211
following |® 1.263 0.021 1. 404
sea
) 1. 887 0.031 1. 716
® 2.6317 0.026 2. 340
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Fig.8 Time History of the Motions and Tail Wing
Angle in the Head Sea (V=1.8m/s, H,=0.075
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Fig.9 Transfer Functions of the Amplitudes of Pitch-
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Fig.10 Time History of the Pitching and Heaving
Motions in the Following Seas (V=18m/s, ¢
=1.404 and 1.716 m/s)
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Fig.11 Time History of the Motions and Resulting
Thrust in the Following Sea (V=18m/s, ¢=
2.340 m/s)
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