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• Solution of the RANS equations coupled with a κ-ε turbulence model;  
• Horizontal mesh resolution ~10s of meters.  
• Coriolis, canopy, thermal coupling, actuator disc.



SEDAR PROJECT 

Phase 1: wind farm planning 
• Wind resource assessment of a given wind farm using 

CFD and mast measurements (3 years). 
• Account for the effect of wakes. 
• Determine the optimal wind turbine positions 
     

Phase 2: wind farm exploitation 
• Short-term forecasts of power production using CFD. 
• Downscaling from mesoscale NWP models (model 

chain).

Why HPC is needed in eolic energy ? 

Modeling of wind farms involves computationally expensive aspects such as:  
• Complex topography where linear models are highly inaccurate. 
• High-resolution ABL flows (~10 m) require hundreds of cpus.  
• Commercial codes scale poorly with hundreds  of  cpus. 



• Assimilated topography in 
high resolution, terrain 
elevation and roughness 
contours 

• Buffer zone : 
accommodates inflow 
conditions 

• Transition and Farm 
zones: are the target 
zones

Pre process: WindMesh (Before running)



1.- Initial surface mesh2.- Optimized mesh3.- Smoothed mesh









• Tailored post-process in Google Earth.

CFDWind: Post Process 
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Parallel multi-physics code developed at BSC










