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Abstract

The wind power is a representative of the typical renewable energy and markedly developed
as a clean energy against the global environmental problems. There is, however, the local
environmental effect produced the wind turbines, such as the shadow casting and shadow flicker.
The shadow casting is an environmental effect taken place by the geological relationship among a
wind turbine, the sun, and the ground. In this paper, a computer program for simulating shadow
castings through data input of wind turbine size, time, day, month, the latitude and longitude at the

site, etc., has been developed. This program is also applicable to evaluate the shadow flickers.
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Fig.1 An example of shadow casting by a wind turbine.

Fig.2 The definition for azimuth a and advanced corner
B of the sun.
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Fig.3 Size and shape of shadow image by rotating wind turbine
blades for blade diameter of 20m, height of 40m, direction
of 45deg. at 3pm on 15 August, Tokyo.
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Fig4  An example of the simulated shadow casting for the specified conditions; site, date, time, turbine sizes, and direction.
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Fig.5 Local of the shade image by time step in a day
(Northeast wind, tower height of 60m, blade radis of 40m,
on August 15 in Tokyo)
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Fig.6 The V-shape shadow belt formed by wind turbine
blades during a day in August at a site in Tokyo.
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a) January to April

b) May to August

c¢) September to December
Fig.7 Changes of the shadow images with month for North
Kyushu during a day.
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Fig.8  An example of rotating shadow image
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Fig.9 A photograph of a wind turbine at Hibikinada
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Fig.10 An example of stationed shadow image that
moves slowly at the position.
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