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A Simplified Calculation Method of Steady Hydrodynamic Forces and
Moment in Horizontal Plane Acting on Fishing Vessel which Sails in Waves

Toshikazu MAsuvA

Abstract: The propulsive performance of fishing vessel is one of the key factors which determine the profitability of
the fisheries business. For a realistic profitability assessment, the propulsive performance should be evaluated under
the actual sea condition modeled by the stochastic wave theory but merely in calm water condition. To conduct
stochastic evaluation of the propulsive performance, it is necessary to obtain the response function of added resistance
in regular waves.

In this report, the simplified formulae of the steady hydrodynamic forces in waves, which are the added resistance,
the steady sway force, and the steady yaw moment acting on a fishing vessel, are derived under the assumptions that
the ship is slender and the considered incident wavelength is as long as the length of the ship. Under the same
assumptions, the equivalent line source strength and the line dipole moment are expressed as the linear functions of
the water line breadth and the area of cross section respectively. Therefore, it is revealed that the added resistance in
waves increase or decrease in proportion to the square of these hull parameters.

Keywords: added resistance in waves, steady hydrodynamic force in waves, slender-body theory, long wave approximation,

perturbation method
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