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Location of the WINSENT research test site
Uniqueness
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• WINSENT is located in complex terrain
− high flow inclination and turbulence
− Icing conditions during winter

• Two Research Wind Turbines 
• Full access to turbine controller, incl. supervisory 

control
• Fully equipped with measurement sensors acc. to 

IEC 61400-13
• Installation of further measurement equipment as 

e.g. seismic sensors, foundation and blade sensors

• Converter system is expandable with further 
renewable sources and storage devices (DC-
circuit)
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Equipment of the WINSENT research test site
Measurement Systems

Fig. [ZSW]
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Instrumentation in relation to meteorology
• Meteorological masts (inflow & wake) 
• Virtual Mast by use of three synchronized, scanning

LR-LiDAR systems 
• LiDAR wind profiler in the valley
• Eddy Covariance stations & Ceilometer
• Uncrewed Aircraft Systems (partners of WindForS)
Instrumentation in relation to nature conservation research 
• Bat microphones at the masts and turbines
• Bird radar and strike victim detection camera
• Insect detections systems
• Red kites equipped with GPS transmitters 
• Laser range finder measurements
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Availability of codes, models and data
Openness

It’s our own-built turbine, so we know everything about it 
and are happy to share - sometimes with certain 
constraints:

• Wind Flow Simulation 
• WRF, WRF-LES (ZSW)
• OpenFoam (HS Esslingen)
• FLoWER (USTUTT-IAG)

• WT Codes & Digital Twins
• OpenFAST (ZSW, USTUTT-SWE)
• Cpmax (TUM-LWE)
• FSI Coupling (TUM-LST,USTUTT-IAG)
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Several sets of data will be made / are public!
• Self-developed baseline wind turbine controller 
• Validated OpenFAST model of the turbine
• Blade characteristics (airfoils, masses and 

stiffnesses, structural information)
• 10min average data of at least two met masts
• Terrain data
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Supporting Anticipation,
Preparation and Adaptation
proposals!



Thank you for your attention!
andreas.rettenmeier@zsw-bw.de

www.zsw-bw.de

ZSW - Germany

mailto:andreas.rettenmeier@zsw-bw.de
http://www.zsw-bw.de/

	WINSENT�Wind Science and Engineering Test Site in Complex Terrain
	Uniqueness
	Measurement Systems
	Openness
	Foliennummer 5

