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Wakes in wind farms account for losses of up to 40% in power production o « Model predicts a 14.74% increase in AEP from the original layout to the
[2]. Wake losses in wind farms account for significant losses in energy 70 < < optimized layout for the real wind rose

production. The wake is an area of lower wind velocity and greater w O « Optimization tends to place wind turbines just outside the wake of other
turbulence behind the turbine, created as the upstream turbine extracts energy Fe T turbines

from the wind to produce power. The wake produced by one turbine in a who o o o o o o o o o » To characterize layouts, mean spacing between turbines is calculated as
wind farm impacts the turbines behind it, reducing the power production of wl o o o the mean space between each turbine and its nearest neighbor in its wake

Conclusions
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those turbines. One approach to reducing these losses before wind farm
construction is layout optimization of wind farms based on models of wake
dynamics. In this project an optimized layout for Horns Rev | is created and
examined.

« As expected, the optimized layout has higher overall mean spacing
between turbines; however, when the mean spacing is calculated at 1°
Increments it is shown to peak at each of the angles given in the wind rose
and drop between them. This conveys the importance of the model’s
structure to the final result.
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Optimized Layout:

Optimized Layout: Initial AEP: 575.9002

Final AEP: 660.813

Future improvements to model:

Bounded, Unidirectional Wind Rose Bounded, Real Wind Rose . : :
1906 [ nitial AEP: 344.1491 | . © 0 100 g o o 5. ° O  Average power calculations over smaller angle increments or interpolate
Jensen Model o | Final AEP: 684.8974 | % 0 S ° 5 wind frequency data to achieve smaller bin sizes
80 O . o 2 of o o 0 'r" ) - Add the variation of thrust coefficient with wind speed
The Jensen Wake Model’s simplicity, makes it useful for qualitative 700 | 5 ﬂifi ot o ; ‘ Callela_lte optimal layouts for different values of the wake spreading
approximations of wake losses in wind farms. It assumes a linearly v 50 & o _,_‘;’;_;;: L o0l ) coefficient
expanding wake based on the wake spreading coefficient selected as shown S N 0 o N o S
below [3]. 4[};’; ° % R
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The Jensen Model created in MATLAB for this project was validated against o0 0 180 °
the model used in Stevens et al. [3]. 1"
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