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Abstract: In this study, an unsteady actuator line model (UALM) coupled with a two-phase CFD solver is used
to solve 3-D N-S equation to focus on the coupled dynamic response of an aerodynamics-hydrodynamics-mooring
system for a floating offshore wind turbine named OC3-hywindSpar. The numerical analysis is divided into two
parts: first, the aerodynamic loads from the upper rotor is simplified into aconstant thrust to be applied to the
platform; second, the UALM model is embed into the CFD solver called naoeFoam-SJTU to obtain the fully cou-
pled dynamic effects with wind and wave excitation. Comparisonof the results conducted by a simplified model
and a fully coupled modelshows that the fully coupled model based on UALM can handle the interactive effects
between the platform motion and aerodynamic loads more efficient and accurate.
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