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Noise Tests Performed at Meyersdale, PA

1) Wind farm consists of 20 wind turbines with 262 foot tall towers; tests were performed around residence located 3000 ft. from nearest turbine, where 4 turbines are visible; recordings were taken between 11:00 a.m and 4:00 pm at different days; wind speed was 3-5 mph at ground level

2) Frequency measurements were also taken.

a) The frequency distribution obtained by the testing of the home located near wind turbines indicates a dominance of low frequency components below 100 Hz.

b) Recordings taken at a location without wind turbines, indicates significant tonal and broadband components above 100 Hz; this represents a typical suburban residential ambient noise without industrial noise sources.

3) Decibel levels of ambient noise were taken using ‘A’ weighting and ‘C’ weighting; the difference between dBA and dBC levels was generally around 20 dB, which reflects a dominance of low frequency components.

a) The international standard IEC 61400 (Wind Turbine Generator Systems – Part 11: Acoustic Noise Measurement Techniques) indicates annoyance caused by noise dominated by low frequencies is often not adequately described by the A-weighted sound pressure level. According to the standard, this is likely the case if the difference between A and C-weighted sound level pressure levels exceed approx. 20 dB.

b) Other reports have stated that based on the findings of The World Health Organization (WHO), a difference of only 10 dB between A and C-weighting represents a significant amount of  low frequency.

Assessment of the Nuisance Caused by Wind Turbine Noise

1) The tests performed near wind farms confirm the observations of several residents describing the sound.

a) The sound has dominant low frequency components, is often periodic & rhythmic, and is present day and night, being most disturbing at night when other sources of noise are reduced.

2) For the reasons listed above, the A-weighting network may be inadequate because of the dominant low frequency components.

Regulations of Wind Turbine Noise

1) A nationwide applicable limit for windmill noise is not available in the USA. Local governments in the USA are currently developing county noise ordinances based on the guidelines suggested by Environment Protection Agency (EPA) and American Wind Energy Association.

2) dBA noise levels permissible in rural areas in other countries include:


Germany:
Day – 50 
Night – 35
Denmark:
Day – 40
Night – 40 


Netherlands:
Day – 40
Night – 30
Australia:
Day – 47
Night – 40

Conclusions

1) Sound generated by wind turbines has particular characteristics that create a different type of nuisance compared to other sounds.

2) The interaction of the blades with air turbulences around the tower creates low frequency & infrasound components, which causes fluctuations of sound levels.

3) The low frequency fluctuations of the noise are described as a “swishing” sound, creating an additional disturbance due to periodic & rhythmic characteristics.

4) Specific noise limits need to be developed by considering the characteristics of wind turbine noise, especially the low frequency sound components.

5) Adequate criteria to assess the wind turbine sound will greatly help the development of the wind industry.
