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Wake losses in large offshore wind farms are predicted by state-of-the-art models to
be of the order 10-20% and are hence a significant component of the overall eco-
nomics of these wind farms. In recent years a number of projects have been carried
out with the purpose of investigating wake effects at Horns Rev and Nysted offshore
wind farms, both approximately 160 MW in size. The datasets are being used to map
the downstream effect of large wind farms, and monitor the in-park wake effects. Ini-
tial analyses focuses on direct wakes (where flow is directly down the row of wind
turbines). These are the most extreme in terms of the loss of power output but occur a
relatively small fraction of the time. Supplemental data from the 40 MW Middelgrun-
den offshore wind farm and from a large onshore wind farm Nørrekær Enge are also
being analysed.

Part of the project involves development of a model based on the analytical solutions
of wake development described by Frandsen at al. (2004). This model has been op-
erationalised for Horns Rev and Middelgrunden. Results from the modelling will be
compared with the data analysis. The objective is to illustrate whether the merging of
wakes within large wind farms can be described by simple linear models or whether
the inclusion of the two-way interaction between the wind turbines and the boundary-
layer is a necessary prerequisite for accurate models of wakes to be used in future
wind farm design. A comparison of the model performance will also be made with the
WAsP model for each wind farm.


