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Influence of steady ship wave and waterline integral on ship
hydrodynamics calculation of frequency domain
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Abstract: For the frequency domain hydrodynamic problems of ship sailing in waves, the influence of steady
wave potential and waterline integral terms on ship hydrodynamic calculation is explored. The boundary
integral equation is solved using the three-dimensional translating and pulsating (3DTP) source Green's
function method, and the background flow field is linearized using two schemes: double-body (DB) flow and
Neumann-Kelvin (NK) uniform flow. A numerical program is developed and hydrodynamic calculations on
Wigley I, Wigley 111, S60, and S175 ships are performed. The results show that taking into account the steady
potential can significantly improve the calculation accuracy of ship motion response on the resonance band of
frequency. In addition, directly adding the waterline integral term to the boundary integral equation can easily
lead to unstable numerical results. When the waterline is sunk to the centroid of the adjacent panel, the
numerical results converge and are generally consistent with the results when the waterline integral is

neglected, From an engineering perspective, in the 3DTP method, considering the influence of steady
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potential enhances the accuracy of the results, whereas neglecting the waterline integral is more practical.
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Fig.9 Influence of waterline integral term on added mass of S60 (£,=0.2)
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Fig.10 Influence of waterline integral term on damping coefficient of S60 (F,=0.2)
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