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A Study on Response Functions of Manoeuvring
Motion of a Ship in Regular Waves
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Abstract

Final aim of this paper is a study on simulation of automatic steering of a ship in random
seas. In order to achieve this aim, we need excitation due to random seas. The excitation may
be estimated from energy spectrum of irregular waves and response functions of manoeuvring
motion of a ship in regular waves. This paper deals with response functions of manoeuvring
motion of a ship in regular waves.

We discussed New Strip Method(NSM) of sway-yaw-roll coupled motions in regular waves.
NSM is defined in space axes system and that has been used to predict seakeeping performance
of a ship in waves. But ship manoeuvring is defined in body fixed axes system. So we cannot
use NSM theory itself in predicting manoeuvring performance of a ship in waves. We introduced
relationship between space axes system and body fixed axes system. And we developed modified
NSM which was defined in body fixed axes system and was able to be used in manoeuvring
motion of a ship in waves. We calculated sway and yaw response functions of manoeuvring
motion of a bulk carrier in regular waves.
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Table 1. Principal particulars of model

Items Model
Length B. P. L (m 3.00
Breadth B (m 0.493
Mean draft d (m) 0.194
Dispalcement /4 (kg) 233.2
Block coefficient Csy 0.8243
Midship section coefficient Cu 0.9975

Natural period of roli T¢ (sec) 1.405

Radius of gyration about z-ax is 7 0.2356 L
Radius of gyration about x-axis k, 0.2602 B
Metacentric height GM (m) 0.0453

Height of center of gravity form keel KG (m) 0.1537
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