
 

    

 

 

“We’d like to congratulate DNV on achieving the 
best results across the sites relative to other models 
tested. This outcome is as much about knowledge of 
atmospheric flow characteristics as accuracy in computer 
modelling.” 

Not all CFD models are created equal
Many Computational Fluid Dynamics (CFD) models are 
available, but not all are equally suited to accurately model the 
flow of a wind farm. DNV’s CFD service focuses on capturing 
the most important controlling physics that drive atmospheric
flow patterns across wind farm sites.

This has enabled us to build the industry’s largest,
best-documented, and most widely published track record in
 wind speed accuracy predictions. We are trusted by lenders, 
developers and utilities, having delivered CFD analyses for 
over 500 wind farm projects globally.

E.ON

 

Proven accuracy
Over the past decade, we have maintained a systematic 
validation effort, which indicates that, on average, DNV’s CFD 
reduces wind speed prediction errors by 40% compared to 
commonly used linear models. This effort is supported by 
measurement data from over 27  0 sites and 6  7  00 mast pairs, 
including sites affected by complicating factors such as 
strong wind speed gradients, atmospheric stability, and 
forestry.

CFD FOR WIND FARMS

OUR SERVICES

Utilize DNV's superior flow modeling capability and experience to optimize the wind 
resource at your site. Reduce investment risks, position turbines for maximum output, 
and gain insights into turbine interactions that impact production and lifespan.
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U   nparalleled ex  perience
Our CFD methodology has been developed and meticulously 
validated through decades of work by our scientists and 
engineers. It is powered by STAR-CCM+, a calculation engine 
trusted by global leaders in the aeronautics, naval, and 
automobile industries, alongside a powerful in-house 
supercomputing facility.

 

In 2023 alone, our global team of over 20 experts conducted 
CFD assessments for over 100 new wind farm projects 
located in 31 countries. Over the years, we have analyzed 
wind  farm sites situated in all regions of the globe, totaling 
over  500  GW. This extensive experience has enabled us to 
continuously refine our complex flow modeling results and 
translate them into value for our customers.

Competitive edge
We have consistently emerged as the leader when competing 

against other consultancies in flow modeling accuracy tests. 
For instance, our CFD service delivered the most favorable 
results in E.ON’s blind test of flow models, surpassing other 
leading consultancies’ wind speed predictions by a significant 

 margin. Additionally, although the exact final ranking was not 

 disclosed, DNV finished in the top three of ACP’s (formerly 
AWEA) open blind test among 20 participants.
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CONTACT US
For more information, please contact:
Leonardo Barriatto, M.Sc
CFD Product Manager, DNV Renewables 

Email:  leonardo.barriatto@dnv.com

 

“We were impressed by the high quality of the 
simulation and its flexibility. The visualisation 
added to our understanding of the flow across the 
site. In particular, it clearly showed the benefits of 
incorporating stability and buoyancy effects in the 
CFD run for this site.” Mainstream

	





 

   

 

More physics inside: mesoscale cou  pling
Our CFD service is built upon a methodology that integrates 
key controlling physics governing flow patterns across wind 
farm sites, drawing from our extensive knowledge and 
experience. Within STAR-CCM+, DNV has developed a 
customized model specifically tailored for simulating the 
atmosphere at wind farm scale, with a particular focus on 
incorporating thermal stratification within and above the 
atmospheric boundary layer.

 

 

 

 

 

  

 

 

 

 

 

 

“From DNV’s visualisations of CFD simulated flow, 
you can really see how differently the wind behaves 
in stable and neutral atmospheric conditions at our 
site. Clearly, DNV’s ability to account for the physics 
of buoyancy is very important.” 

  

 

Key deliverables
The outputs of our CFD analyses can be tailored to your 

In standard CFD assessments, inlet boundary conditions are 
determined based on on-site measurements and empirical 
correlations. DNV can further enhance the reliability and 
representativeness of these boundary conditions for the 
project area by utilizing a mesoscale model. In this scenario, 
the inflow boundary layer profiles of velocity, potential 
temperature, and turbulence quantities are derived from a 
combination of Weather Research and Forecasting (WRF) 
simulations for the site and CFD precursor simulations. These 
boundary conditions offer valuable insights into the overall 
atmospheric flow in the region, enhancing the accuracy of 
microscale models like CFD  in capturing the interaction of 
inlet flow with local terrain complexities, obstacles, and 
ground coverage changes within the project area simulated 
by CFD.

specific needs. The typical deliverables include:

• 

• Shear, flow inclination angles, turbulence intensity, 
flow separation and veer across rotor area

• Wind resource predictions at each turbine position;

;

Maps of the above quantities across a site.
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CFD-modelled flow patterns on a complex site 

 

 

 

 

 

  

 

•    Avoiding ad-hoc wake superposition algorithms, instead      
     naturally representing wake superposition through physical 
     principles

A   erodynamic interactions
Underestimation of wind turbine aerodynamic interaction in 
pre-construction stages often leads to wind farm 
underperformance. Employing CFD modeling for 
aerodynamic interaction is crucial, particularly in large wind 
farms with row-arranged turbines or pronounced nocturnal 
atmospheric stability cycles.

DNV's extended CFD capabilities simulate wind farms, 
accounting for turbine interaction losses by modeling turbines
  as actuator disks. This validated new wind farm modelling 
approach [1-4] has demonstrated superior accuracy in 
simulating wake interactions and blockage compared to 
standard engineering wake models due to:

;

•    Explicitly modeling atmospheric stability, significantly            

 •    More accurately capturing topography's influence on wake 
     development; and

     affecting wind farm blockage and wakes.

 
  

 

• Flow complexity correction factor (FCC) for Remote  
     Sensing Device (RSD)

• Wind resource grid (WRG)

• Aerodynamic interaction loss factor for each wind turbine; and

;

;




