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Neue Entwicklungen in der Windenergieforschung 
– warum Windenergie ein spannendes Feld für die Physik ist
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Forschungsverbund Windenergie

• 11 Standorte in 6 Bundesländern
• ca. 600 MitarbeiterInnen

• DLR (6 Institute)

• ForWind (29 Institute)

• Fraunhofer IWES
• Kooperationsrahmenvertrag

Windenergie
Forschungsverbund
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Meldung vom 01.03.2018
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Herausforderung
geschlossene Modellierungskette über viele Skalen

Großrechner Testzentren Freifeld

Simulation Experiment in situ
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Fluctuating wind fields

• Mesoscale modelling strategy allows to 
look at time instances as well

• Coriolis force (and even the change of 
the Coriolis force) have a strong     
impact on the wind field in these large 
scales

• Engineering models for the simulation 
of large scale wind farm cluster wakes 
do need to account for this!

Instantaneous wind field at hub height 
(SC1) on 28.10.2011 – 03:00 UTC during 
southwesterly winds
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Reduction of average wind speed due to wind farms
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Limitations
wind farm parametrisation does not include impact of the wind farm layout
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Wakes als große Herausforderung im Betrieb
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Short- und Long-range WindScanner
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Von den Messdaten zum Windfeld
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Aktive Beeinflussung des Nachlaufs
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Active wake deflection in application

272°
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Results for Robust Wake Steering
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Strömungssimulation auf unterschiedlichen Skalen

Actuator disk model 
(ADM)

improved ADM 
(ADM-R)

Actuator line 
model (ALM)

Atmospheric 
flow: PALM

Wind turbine: 
FAST

• Betrieb und Entwicklung des PArallelisierten Large-Eddy 
SimulationsModells PALM

• Betrieb und Priorisierung eigener Hochleistungsrechner
• Expertise in der CFD-Modellbildung und Anpassung an 

HPC-Architekturen
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Enhanced Actuator Disk Model (with BEM)
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Kopplung von Meteorologie und CFD

stabil

neutral

instabil
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WindLab
Großer Turbulenz-Windkanal
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Aktives Gitter zur Turbulenzerzeugung
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Aktives Gitter zur Turbulenzerzeugung
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Potentiale und Machbarkeit von Smart Blades
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High-Speed Stereo Particle Image Velocimetry

HSSPIV

clean profile, HSSPIV (700Hz), Re ≈ 400.000, sin5Hz, ±6°AoA

superimposed slat, HSSPIV (700Hz), Re ≈ 400.000, sin5Hz, ±6°AoA
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Validierung? Experimente!
DFWind - Deutsche Forschungsplattform Windenergie
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Neue Anlagenkonzepte? Bsp. Fa. aerodyn
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Multirotor Windenergieanlagen? Bsp. Vestas
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Neue Anlagenkonzepte? Bsp. US SUMR-Projekt
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Neue Anlagenkonzepte? Bsp. US SUMR-Projekt



© ForWind

Airborne Wind Energy, e.g. Makani
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Airborne Wind Energy
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 Airborne wind energy (AWE) 

Keywords: Airborne Wind Energy, High Altitude Wind Power, Kite Power 

Brief technical description: 

Airborne wind energy (AWE) is the umbrella name for a series of concepts to convert 
wind energy into electricity, sharing one common feature: the use of an autonomous 
aircraft linked to the ground by one (or more) light and strong tether(s). The conversion 
of mechanical to electrical energy is either on ground (ground-gen concepts) or in the 
air, onboard the aircraft (fly-gen concepts). 

AWE systems offer several advantages over conventional wind turbines. They harness 
stronger and steadier winds by flying at moderate to high altitudes, are cheap to 
manufacture, and can be rapidly deployed.  

Most ground-gen concepts use a pumping cycle, alternating between a traction phase 
and a retraction phase, to generate electricity. Fly-gen concepts use onboard wind 
turbines and a conducting tether to generate continuously energy.  

Degree of development, potential and challenges 

The two main claimed advantages of these concepts are: low capital costs, due to the 
small amount of material used and the simple construction and installation, and large 
amount of generated energy, due to the stronger and more consistent high-altitude 
winds blowing above 200m above ground, which become easily reachable.  

These structures benefit from the higher velocity and persistence of wind at high 
altitudes, while avoiding the expense of tower construction. They can be implemented in 
remote areas and present the possibility to increase value of wind at high penetrations 
given more-steady output profiles. 

The benefits increase when looking to deploy these devices on floating platforms in 
deeper waters offshore: they operate in tension rather than in bending, reducing the 
cost of stabilising subsea structures like ballasting; the massive reduction in weight 
significantly reduces the CAPEX in platforms and subsea structures; and the reduced size 

Figure 1 - Classification of Airborne Wind Energy Systems (status 2017). Source: A. Cherubini. 

Figure 2 - Wind turbine (left), Fly-gen AWES (middle), Ground-gen AWES (right). 
Source: Roland Schmehl. 

Picture: TU Delft, Roland Schmehl
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Vielen Dank!


