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Abstract: The coupled dynamic response and fluctuating aerodynamic loads of a floating
offshore wind turbine (FOWT) system are studied in this paper. An unsteady actuator line model
(UALM) is developed and applied to the NREL SMW baseline wind turbine in the Offshore
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Code Comparison Collaboration (OC4). This model is implemented into the two-phase CFD
solver, naoeFOAM-SJITU. Two kind of full-system simulations with different complexity are
performed: first, the wind forces are simplified into a constant thrust; second, the fully coupled
dynamic analysis with wind and wave excitation is conducted by utilizing the UALM. The
interactive effects between the platform motion and aerodynamic loads are included in this model.
The predicted platform surge and yaw motions in the fully coupled case are considerably high
compared to simplified model. The fully coupled simulation with higher complexity predicts
higher overall platform motion. The platform motion also significantly impact the power harvest
of the rotor.

Key words: Coupled dynamic simulation; FOWT; unsteady actuator line model; OC4; wind

and waves.
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