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Introduction

Investigate the wake interaction 
within a wind farm in order to 
optimize farm layout: power 
production and load reduction.

Starting point:

Investigate the inherent turbulence 
generated by the wind turbines 
operation within a wind farm and 
construct a low order model of 
the wake. 
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Methodology

• EllipSys3D: finite volume, multi-block 
NS solver, parallel, non-dimensional

• LES turbulence model

• Actuator Line method (Sørensen and 
Shen, 2002): 
Includes effect of both tip and root 
vortices

• Internal Body forces: Flex5 -
Tjæreborg Wind Turbine
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Methodology

Mesh Setup

• 20R x 20R x 10R

• 54 blocks of 48^3 grid points 
(6 10^6 points)
>> Blade resolution: 19 cells

• Uniform Inflow 
>> (10m/s in physical space)

• Cyclic BCs
>> Decrease domain, but 
infinite
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Methodology
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Methodology

Low Order Model 

(Citriniti & George, 2000)

1. FFT in time (subtracted mean)
>> window => assume periodic

2. FFT in θ (subtracted mean)
>> Rotational => Continous

3. POD
>> Random Stationary Process

4. IFFT in θ (added mean)

5. IFFT in time (added mean)
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Methodology

POD

IFFT in θ

IFFT in t
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Results
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Conclusion and Outlook

• CFD computations using cyclic BCs

• Low order model of wake of wind 
turbines operating within a wind farm

• Parametric study to extend LOW: 
domain length, ambient turbulence, 
shear



Thank you for your attention.


