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Agenda 

• PyWake Overview

• TOPFARM Overview

• Example

• Q&A
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Wind Farm Flow Physics in PyWake 

• PyWake: open-source tool for wind farm flow physics
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Wind Farm Flow Physics in PyWake 
PyWake 
Pierre Rèthorè (Senior Researcher) 
Mads Pedersen (Development Engineer) 

TOPFARM 
Mikkel Friis Møller 
(Development Engineer) 
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PyWake Overview 

Given (x,y,h, 
WSref, WD) 

Given P,CT,h,D 
Maps

- Local wind climate
(WS, WD, TI,
p(ws,wd))
- distances

Given layout SimulationResult 
and turbine (Wseff, P, CT) 

type - AEP, Flow
turbine 

type and 
WSeff 
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PyWake: Site 

• Predefined Uniform Weibull Sites: Horns Rev I, Lillgrund, IEA 37
• WasP Grided Site
• XRSite
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PyWake: Site 
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PyWake Overview 

Given P,CT,h,D 
turbine 

type and 
WSeff 
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PyWake: Wind Turbines 

• Power and CT curves
• Multidimensional Power-CT
dependence
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PyWake Overview 

SimulationResult Given layout 
(Wseff, P, CT) and turbine 
- AEP, Flow type 

Maps
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PyWake: Wind Farm Model 

Faster Blockage 
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PyWake: Wake Models 

• Engineering Models, Linearized CFD (FUGA), and CFD Lookup tables
NO Jensen FUGA Bastankha Gaussian 

TurboGaussian (Ørsted) 

12 

Zong Gaussian Niyaifar 
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PyWake: Wake Models 

• Wake deficit: Superposition models

Linear superposition Quadratic superposition Maximum sum superposition 
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PyWake: Wake Models 

• Comparison on the wake deficit models
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PyWake: Wake Turbulence Models 

• Engineering Models

STF2005 / STF2017: Gunner Larsen Crespo / Hernandez 
Based on Frandsen (IEC61400-1) 

model 
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PyWake: Wake Turbulence Models 

• Engineering Models
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PyWake: Wind Farm Modeling 

• User provides site, wind turbine, layout and engineering models.
PyWake returns AEP and flow field characteristics.

EAST ANGLIA 
- Wake velocity
flow field

Horns Rev 1 Farm 
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PyWake: Additional Capabilities 

• Yaw and Tilt angle
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PyWake: Additional Capabilities 

• Time-series analysis (e.g., wind speed, wind direction, air density, TI)
for AEP computations. Idling periods can be taken into consideration.
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PyWake: Additional Capabilities 

• Farm to farm interaction. Possibility to couple with mesoscale models
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TOPFARM 
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Questions? 

• On behalf of DTU Wind (SYS Section), thank you for attending!
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