Tittel: Effects of wind shade from wind turbines

Effekter av vindskygge fra vindturbiner


Beskrivelse: Since a wind turbine generates electricity from the energy in the wind, the wind leaving the turbine must have lower energy content than the wind arriving in front of the turbine. This follows directly from the fact that energy can neither be created nor consumed. A wind turbine will always cast a wind shade in the downwind direction. There will be a wake behind the turbine, i.e. a long trail of wind that is quite turbulent and slowed down, when compared to the wind arriving in front of the turbine. Wind turbines in parks are usually spaced at least three rotor diameters from one another in order to avoid too much turbulence around the turbines downstream. In the prevailing wind direction turbines are usually spaced even farther apart. Each wind turbine will slow down the wind behind it as it pulls energy out of the wind and converts it to electricity. Ideally, we would therefore like to space turbines as far apart as possible in the prevailing wind direction. On the other hand, land use and the cost of connecting wind turbines to the electrical grid would tell us to space them closer together. Turbines in wind parks are usually spaced somewhere between 5 and 9 rotor diameters apart in the prevailing wind direction, and between 3 and 5 diameters apart in the direction perpendicular to the prevailing winds. With knowledge of the wind turbine rotor, the wind rose, the Weibull frequency distribution and the ground roughness in the different directions manufacturers or developers need to calculate the energy loss due to wind turbines shading one another. Typically, the energy loss will be somewhere around 5 per cent.

In this project we suggest that the student uses the wind tunnel at the Department of Energy and Process Engineering to quantify the effects of the wind shade from the first wind turbine on the next one. These measurements might be supplemented with full scale wind measurements at our wind station at the Frøya island.
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