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Fast sea transportation system with superior seaworthiness and economic efficiency

YOSHIDA, MOTOKI
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It has been verified by means of theoretical calculations, experiments and time
domain simulations that a “ Resonance-Free SWATH” as the oceangoing large fast ship has the superior
seaworthiness. Firstly, the unsteady characteristics of lift generated by small control fins were
clarified. Secondly, the latent ability of RFS for seaworthiness is not completely made use in the case
of PD control acts as the large restoring force. A nonlinear sliding mode control has been applied to
make up for deficiencies in PD control. As a result, the effectiveness of the sliding mode control has
been confirmed. Thirdly, very small added resistance due to waves of RFS has been discussed. Fourthly,
the quality of RFS transportation system has been discussed. The quality regarding the navigation time
and the number of slammings are very good. Finally, superior economic potential of RFS transportation
system has been clarified.
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Displacement tonnage 24,000 t
Light weight: 10,367 t
Power plants: 3,157 t
Dead weight: 13,633 t
Lighter: 1,000 t
Payload 5,400 t, 540 containers (40 ft )
Fuel: 6,833 t
Upper hull: 200 m length, 55 m breadth
Lower hull: 230 m length, 8.85 m maximum diameter
Strut: 90 m length, 4.425 m maximum breadth
Draft: 12.85 m
Speed: 40 knots
Resistance: 810 tf
Main engine: 8 gas turbines (44,000 HP/turbine), total 352,000 HP
Propulsion: 8 contra-rotating propellers
Cruising distance: 4,800 nautical miles (Pacific Ocean)
Controlling fin: 8 fins, total fin area: 160 m?
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