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Shadow Flicker

Shadow flicker is caused by the sun rising or setting behind the rotating blades of a turbine. The shadow created by the rotating blades can cause alternating light and dark shadows to be cast on roads or nearby premises, including the windows of residences, resulting in distraction and annoyance to the residents. A related phenomenon, strobe effect, is caused by the chopping of sunlight behind moving blades, similar to the effect of the setting sun behind trees when driving along a roadway in the winter. Both of these phenomena are factors in the visual impact of a wind turbine project, and some argue that they are a threat to health and safety. They could also be considered a nuisance to nearby property owners.

Data

Flickering lights have proven to be a risk to those suffering from epilepsy, and are known to be a cause of migraine headaches. Irish guidelines state that the height and movement of wind turbines may distract drivers of motor vehicles and that turbines should be set back from the road by up to 300 m (990 feet) depending on circumstances.

A property owner in Mackinaw City is affected by this phenomenon, and has a video of what the shadows look like inside his home. This video has been shown to a number of planning commissions in Northern Michigan.

Shadow casting is a concern for nearby residents, but is easy to predict. Those who live a decent distance away will not be affected. This distance is difficult to specify, however, as the size and rotor diameter of the turbines continues to increase with advances in technology. Shadow casting is a problem in situations where turbines are sited very close to workplaces or dwellings. The effect can easily be predicted and avoided through proper planning. For example, a house in Copenhagen that is 300 m (1,000 feet) from a modern turbine with a 40 m (132 foot) rotor diameter will be exposed to moving shadows for about 17-18 hours out of 8,760 hours annually.1 
Note: The latitude affects the size and pattern of the shadows because of the position of the sun in the sky at various times of the year. Gaylord is about 45° north latitude, Copenhagen is about 55° north latitude.
The newer turbines (1MW and up) can have rotor diameters of 66 m (218 feet) and are taller than the ones described above, therefore they will cast longer shadows. Simple right triangle trigonometry shows that when the sun is at an angle of elevation of 10° and is behind the rotating blades of a turbine, a moving shadow can be cast as far as 1,871 feet away. This calculation is based on a hub height of 221 feet, a rotor diameter of 218 feet, and the assumption that the ground is level.

1 See RISO

It is possible to predict the effects of shadow flicker on sensitive locations, such as roads or residences around proposed developments. The potential for shadows to affect locations are site-specific, and depend on prevailing wind patterns among other factors.

Developers can use software during the site planning process to avoid possible problems.

One example is “WindFarmer: The Wind Farm and Design and Optimization Software”

(www.garradhassan.com/windfarmer/flicker.htm). Another is “WindFarm from ReSoft”.

The output from this software shows results for a specific window of a specific house from all turbines located nearby. (http://members.aol.com/resoft/shadflik.htm)

There is also a shadow calculator on the Danish wind power site. Information regarding the specifications of the turbines, site plan details, a wind rose, and other technical data are required to use this site (which is Copyright protected):

www.windpower.dk/tour/env/shadow/shadowc.htm

Addressing the Issue

Setbacks are one option for dealing with potential shadow casting problems.

Establishing setbacks would still require calculation of “typical” shadow casting

 to determine appropriate distances unless the setbacks were substantial. Also, with the variability in wind turbine size, the setback distances would need to be based on some sort of formula using rotor diameter and hub height.

Shadow casting studies, using existing technology, would be an alternative approach to protecting nearby locations from potential harmful impact. Sitespecific calculations using available software could be required as part of the permit application.

Summary

Specific site plan calculations, setbacks, or a combination of the two can be used to address this issue. The use of a specific study for each application would more easily take into account the unique aspects of each project.
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