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With wind energy rapidly becoming a dominant source of renewable energy, the search for different 
opportunities and alternatives to harness energy from wind resources is peaking. As we slowly run 
out of space to develop wind farms onshore and shallow waters near the shores, deep waters 
emerge as a promising source of wind energy for many countries. The absence of turbulence triggers 
like trees and building structures leads to a lower overall surface roughness at the sea surface than 
onshore. This paves way to different advantageous effects on wind speeds such as higher and more 
predictable wind speeds, and no visual and noise impact for the people. The primary difference 
between onshore HAWTS and their offshore counterparts lies in the foundation of the tower. Since 
FOWT’s foundations float on the surface of water and are not as rigid as an onshore foundation, 
they are subjected to motions in all the six degrees of freedom due to wind and wave excitation. 
Inferences from past researches show that, out of those six motions, pitch [1] and surge motions 
have the most significant effects on power and thrust outputs of the FOWT rotor. 

In the current masters’ thesis, the complex aerodynamics of pitching FOWTs will be studied by 
conducting a series of actuator disk and actuator line CFD simulations. The purpose of conducting a 
series of actuator disk and line simulations instead of using blade resolved models is to break down 
the complex non-linear aerodynamic effects of pitch motion into simpler linear effects. In this study, 
the effects of rotor’s dynamic motion and dynamic loading are separately studied in order to 
individually analyze their effects on rotor aerodynamics. It is also planned to study the effect of 
rotor’s tip speed ratio on the dynamic effects of platform pitching in this project. Finally, currently 
available engineering correction models for dynamic inflow and skewed wake will be tested for 
applicability to pitching motion dynamics by comparing the BEM results with actuator disk CFD 
results.  If possible, improvements in engineering correction models for BEM based solvers will be 
also be provided.     

 

Figure 1: Illustration of platform pitching motion and resulting complex wake states [2]  
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