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ABSTRACT

Different models to simulate wakes in wind farms are reviewed [1], [2]. Special emphasis is put in 
those elaborated by the authors. First, kinematic models, based on self-similar velocity deficit profiles 
and global momentum conservation, are briefly revisited.  Then, field models of a different degree of 
complexity, which solve numerically the flow equations with several types of simplifications and tur-
bulence closure models, are analyzed and compared. Models like Ainslie´s that uses a simple alge-
braic expression for the eddy viscosity, and are still widely used, are compared to other more com-
plete models like UPMWAKE, which uses a k-ε  turbulence closure.  Ground effect, simulation of 
atmospheric conditions, atmospheric stability, simulation of turbulence characteristics, wake superpo-
sition and computer time consumed, will be used as terms of comparison.  Results of an algebraic 
Reynolds Stress Model will also be presented. Although a more detailed discussion on the appropri-
ateness of the different turbulence closure models and their corrections will be made in another paper 
of this mini-symposium. Then a comparison will follow of elliptic and parabolic models, and how 
boundary conditions at the disk are imposed. A discussion on the displacement of the wake origin for 
parabolic models will be made. The simplicity and computer time consumed to simulate wake super-
position in whole large wind farms of the elliptic and parabolic models will be analyzed and com-
pared. Results of a large eddy simulation model will also be presented and compared to those of pre-
viously mentioned models [3]. Wake meandering, and its role in wake turbulence generation when us-
ing simpler eddy viscosity models will be analyzed, and compared with other mechanisms of turbu-
lence generation. The possibility and convenience of introducing unsteady terms in parabolic field 
models of wind farms, like UPMPARK, and thus simulate wake meandering will be discussed. Re-
sults of UPMPARK with and without meandering will be compared with available experimental data.
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