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Abstract : This study brings a mathematical model and examples for the numerical prediction of submersible maneuvers in the
horizontal and in the vertical planes. The geometry of the submarine is here taken as a body of revolution plus a sail, two
horizontal and two vertical rudders. The model includes the representation of the hull resistance and of the propeller thrust
and torque, what enables to consider the variation of the longitudinal component of the velocity of the ship when maneuvering.
The hydrodynamic forces are represented through power series expansions of the acceleration and velocity components. The
hydrodynamic derivatives for the body of revolution are mostly estimated based on fundamental principles applicable to the
flow around airplane fuselages in the subsonic regime. The hydrodynamic forces for the sail and rudders are estimated based
on a finite aspect ratio wing theory. The objective of this study is to build an expedite model for submarine maneuvers
prediction, based on fundamental principles, which may be convenient in the early stages of the ship design. This model is
tested against available numerical and experimental data.
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