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Wind energy has witnessed rapid growth over the last 10 years and with the goal of the world’s 

nations to reach climate neutrality in the near future it is expected to have an even bigger growth 

in the next decade. Due to its immense potential to harvest larger amounts of energy from the wind 

at a higher capacity factor, offshore wind energy is the key to reach the goal of a more sustainable 

future. The wind energy research community has been focusing all its efforts to bring the new 

concept of floating offshore wind turbines (FOWT) into the market. By installing the turbine on 

top of a floating platform the restrictions of offshore turbines regarding the sea depth are lifted and 

numerous new sites now become available for the wind energy market. 

The floating platform of FOWT experiences several forces from the sea waves and, thus, imposes 

several motions on the turbine. Due to these motions several questions arise regarding the 

structural integrity, control efficiency and aerodynamic performance of this new wind turbine 

concept. Since aerodynamic models are utilized in almost every field involved in the design of a 

wind farm, it is particularly important to make sure that the current industrial aerodynamic codes, 

like BEM, are able to capture the unsteady aerodynamics of this complex system. High-fidelity 

numerical codes and experiments are the only way to truly assess the performance of low-fidelity 

codes but also to gain further insight about the physics of this complex wind turbine concept. 

Surge motion is recognized by all authors as one of the most important motions imposed to FOWT. 

Thus, in the present thesis a high-fidelity CFD aerodynamic analysis of FOWT under surge motion 

will be performed. After validating the CFD code with existing high-fidelity experimental data, 

the code will be used to explore the performance of a FOWT experiencing high surge motion 

frequencies. Furthermore, CFD simulations will also be performed for a FOWT under surge 

motion which is also experiencing common blade deformations like the blade flapping motion. 


