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The most effective way to decrease the cost of energy of wind turbines is to increase the
rotor diameter. This is true due to the economies of scale and the increasing energy capture
per turbine. Also, a lower specific power (ratio diameter/power) corresponds to a higher
capacity factor leading to more operating hours in full power. Therefore, this calls for the
need of aerodynamic research on large wind turbines with a higher power rating than 10
MW [1].

This thesis project will tackle the topics addressed by the IEA Wind Task 47 which is focused
on the aerodynamic analysis and comparison of the newly proposed IEA 15-MW reference
wind turbine [2] using varying fidelity tools. Therefore, the main goal of this work is to
analyse whether a low-fidelity approach is still feasible for aerodynamic analysis in com-
parison with a high-fidelity approach. The high-fidelity model will be based on a RANS or
LES CFD simulation with an actuator line model of the rotor and it will be solved using the
CFD solver OpenFOAM. Two low-fidelity models are analysed, one is based on the vortex
method and the other is based on the BEM theory. Both low-fidelity methods are applied
in OpenFAST.

The outcome of this thesis project will be twofold as there are two research questions. First,
it is to provide an understanding of the effect of different sizes of wind turbines on the wake
aerodynamics (research question 1). Secondly, the larger impact of this work is to show how
critical it is to use high-fidelity methods, with respect to low-fidelity methods, to analyse
the aerodynamics of wind turbines (research question 2). The answer to this question is
important for wind turbine designers as they want to optimize a design based on the most
accurate methods for the least computational effort.
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