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Pitch decay test in calm water (design draft)
Pitch period: 7=8.4 s
Damping coefficient: u=0.187
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Study on the application of transient Gaussian wave packets in
model testing of ships
LIU Zhen, FAN She-ming, WANG Hai-bo, CHEN Xi
(Marine Design and Research Institute of China, Shanghai Key Laboratory of Ship Engineering, Shanghai,
200011. Email: liuzhen0829@126.com)

Abstract: In sea-keeping model tests of ships, regular waves and white-noise irregular waves are
frequently utilized to obtain response amplitude operators (RAOs) of the motion and acceleration
of these ships. A series of experiments by means of regular waves needs a long duration
(approximately 60 min) and is difficult to capture peak value of the RAOs. Although using
white-noise irregular waves has a relatively short duration (10~30 min), the reflection of tank
walls may affect the testing results. The experiment based on transient waves (focused waves)
holds a quite less duration (1~2 min) and thus significantly improve the testing efficiency. In this
study, the transient wave packets satisfying a Gaussian spectrum were generated in a large towing
tank to conduct sea-keeping model tests of a drilling ship under the condition of head waves,
oblique waves and beam waves, respectively. It is found that the measured transient Gaussian
wave packets hold better wave profile and spectral characteristics. It is demonstrated that the
RAOs of the heave and pitch motions as well as the heave acceleration by the transient Gaussian
wave packet with a suitable specified focused amplitude are in good agreement with those
obtained by regular waves and white-noise irregular waves, and can effectively capture the peak
value of the RAOs. In order to obtain rational RAOs, the specified focused amplitude should not
be too large and the peak period of the Gaussian wave spectrum should be close to the nature
periods of the corresponding motions of the ship. This study is of significance for improving the

efficiency of the sea-keeping model testing of ships.

Key words: Transient wave; Gaussian wave packet; response amplitude operator (RAO);

sea-keeping model test.
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