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Table 1  Main particulars of the tested models

specification ship a ship b
waterline length L /m 3.651 4.352
breadth B /m 0.462 0.524

draft T/m 0.156 0.148
displacement volume V /m? 0.173 0.226
roll radius of gyration k,, /m 0.162 0.183
pitch radius of gyration k,, /m 0.895 1.066
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Hydrodynamic Interactions Between Multiple
Ships Advancing Parallel in Close
Proximity in Waves

XU Yong, DONG Wen-cai
(Department of Naval Architecture, Naval University of Engineering, Wuhan 430033, P.R.China)

Abstract: A three-dimensional frequency-domain calculation model based on the potential flow
theory and multi-body dynamics theory was developed to investigate wave loads and free mo-
tions of multiple closely-spaced, hydrodynamically interacting ships advancing parallel in
waves. In order to consider the speed effects on free surface in the gaps between these ship
bodies, the translating-pulsating source Green’s function was chosen to simulate the radiation
and diffraction waves. The model was validated through solving of the hydrodynamic terms and
free motions of two parallel closely-arranged ship models advancing at zero or positive forward
speeds in regular waves. Numerical results were also presented in the case of three parallel
ships. Comparison of the dynamic behaviors between the two-ship case and three-ship case
shows that in the two cases hydrodynamic interaction effects are quite different. The presented
model is useful to predict wave loads and free motions of multiple vessels in underway replen-

ishment on the sea.

Key words: hydrodynamic interaction; multiple ships; wave loads; free motions; translating-
pulsating source
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