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Wave Effect on the Maneuverability of Submarine near the Free Surface
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ABSTRACT

This paper focuses on the wave effects on the maneuverability of submarines near the free surface. The
mathematical model used in this paper is based on the six degrees of freedom equations of motion for an X-rudder
submarine. It incorporates calculations of suction force and wave force, and conducts the time domain simulation of
submarine motion by using the fourth Runge-Kutta method.

To effectively maintain the depth and heading of submarine in waves, a PD control system is implemented to
regulate the bow plane and X-rudder. This allows the submarine to perform various operations in waves, such as
straight-line navigation, turning circle tests, and controlled ascent to a target depth. By analyzing the submarine's
trajectory, motions, and rudder control situations, the study aims to comprehend the influence of different wave
conditions on submarine maneuvering performance.
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