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A Study on a Mathematical model to evaluate ship motions and the manoeuvrability in
adverse weather conditions.

Suzuki, Ryosuke
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In this research, a six degree-of-freedom (6DOF) mathematical model to estimate
manoeuvring motion of a ship in adverse weather conditions in which the ship speed decreases to almost
zero knot is developed on the basis of the equations of manoeuvring ship motion in waves in Horizontal
Body Axes proposed by Hamamoto et. al.. Variations of self-propulsion factors and interaction factors
between a hull and the propeller in high propeller loading conditions, which is experimentally
investigated, are considered in the developed model.

Manoeuvring ship motions in adverse weather under autopilot conditions of a VLCC are calculated as an
example and minimum required output of an engine in order to navigate safely are investigated. As the
result, it is revealed that the VLCC can’ t satisfy minimum speed ensuring manoeuvrability in head seas
of adverse weather that is equivalent to Beaufort scale of wind 7.
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