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ABSTRACT

The purposes of this study were to assess the shadow flicker frequencies
and to study the factors affecting the shadow flicker and environmental management
planning around the wind turbine. The factors studied were the diameter of the blade,
the height of wind turbine, the sun’s angle and the distance from each receptor. The
WindPRO 2.6 model was used and the 37 receptors in Tambon Tha Mafai Wan, Kang
Kro District, Chaiyaphum Province were studied.

The shadow flicker frequency predictions showed that the 80-meter-high
1.65 MW wind turbine caused maximum shadow flicker occurrence of 94 hours and
28 minutes per annum whereas the 44-meter-high 0.85 MW wind turbine produced
minimum shadow flicker frequency of 1 hours and 27 minutes per year. The 1.5 MW
wind turbine was mostly affected by angles of the sun, ranging from 3 to 27 degrees,
and the 0.85 MW wind turbine was least affected by sun’s angles, ranging from 3 to
18 degrees. The closest receptor, the Tha Mafai Wan Administrative Organization
which is 274 meters away from the wind turbine, would expose the shadow flicker at
the highest frequency of 74 hours and 33 minutes a year and the faraway receptor, the
Wat Thung Kum Luang, which is 1,157 meters away from the wind turbine, would
receive the shadow flicker 12 hours and 39 minutes per year.

From the relationships among the factors observed in this study, it can be
approximately concluded that the most influential factors affecting the shadow flicker
were the diameter of the blade and the sun’s angle to the blade of a wind turbine.

For a reasonable environmental management, the wind turbine spacing
equation was developed by using the relating data of 166 wind turbines mentioned in
the WindPRO 2.6 model: Wind Turbine Spacing = 18.235 + (5.346*Diameter) —
(0.192*Height). Based on this equation, the distance from the wind turbine studied in
this research, or the wind turbine spacing, that would be suggested is at least 445.28
meters in order to avoid the shadow flicker impacts to the communities living around
the proposed wind turbine.
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