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In order to evaluate the performance of floating wave energy converters
and offshore wind turbines, we have applied the 3D vortex method to the analysis of viscous fluids
with fluid velocity and vorticity as unknown quantities, and proposed an analytical method that can
accurately account for nonlinearities on free surface and diffusion effects of vortices generated
from the floating body surface and released into the fluid. Based on previous literature, we
selected rigorous boundary conditions for viscous fluids with fluid velocity and vorticity as
unknowns, and proposed a method to rigorously account for vorticity generation and absorption at the

body surface and free surface locations using “ Boundary vorticity flux” . The problem in the 3D
calculation was also considered. In order to validate the calculation method, a model of a floating
oscillating water-column type wave energy converter with an air turbine was constructed, and
significant experimental data were obtained.
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