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Wind Turbines & Noise

Sources of Noise
— Aerodynamic, mechanical

Location
— Coming soon to your next door neighbour’s house!

Noise (Source) Level
— Depends on rotor speeds and hence wind speed.

Acoustic Features
— Spectral, temporal(?)
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Noise Assessment

» Likely to require a comparison of predicted ndeseel:

— with background noise
— with other appropriate guidance

 Therefore need to know source noise level andtspec
under all operating conditions to enable approeriat
predictions and comparisons to be carried out.

 May also require an assessment of tonal content.
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The Problem




The Problem




A (Micro) Turbine




The Solution




What does it Cover?




What does it provide?

« Soundpowerlevel at integer Y,wind
speeds

e 1/3 octave band spectra
« Analysis of tonal noise




Equipment

Logging Sound Level Meter (Type / Class 1)

Real Time Third Octave Band Analyser

Real Time Narrow Band / FFT Analyser

OR

DAT, Hard Disk or Solid State Audio Recorder
(results processed elsewhere)

Calibrator

Mast, Anemometer, Wind Vane and Data Logger




Measurement Location




Microphone Configuration (1)




Microphone Configuration (2)




Microphone Configuration (3)
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Anemometer




Results

Noise against Wind Speed for Turbine Measurements

~ |Measured wind Turbine Noise regression:|
y = -0.0219x* + 2.3036x + 36.77
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Results

Noise against Wind Speed for Turbine Measurements

~ |Measured wind Turbine Noise regression:|
y = -0.0219x* + 2.3036x + 36.77

Background Noise regression:
y = 0.1909x° - 1.9343x + 47.142
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Results

Noise against Wind Speed for Turbine Measurements

Measured wind Turbine Noise regression:
y = -0.0219x% + 2.3036x + 36.77

Background Noise regression:
y = 0.1909%? - 1.9343x + 47.142
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2nd Order Regression of Measured Turbine Noise Prevailing Background Noise




Derived Sound Power Level




One Third Octave Band Levels

Wind Turbine Noise Measurements
A-Weighted Third Octave Band Spectrum at 7.7 m/s
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Narrow Band Spectrum

Wind Turbine Noise Measurements
Narrow Band Spectrum (at 6.9 m/s)
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NE (AT [o WA EWAIS

Determine SPL of Tone(s) within Critical Band (1)
CB @100 Hz for {<500Hz and 0.2ffor f >500Hz]

Determine SPL of Critical Band Noise Level In
Absence of Tone(s) (2)

Determine Tonality [= (2)-(1)] (3)

Determine Audibility [=(3) — Audiblility Threshold]

31,5 63 125 250 500 1000 2000 4000 8000 16000
Centre frequency of the critical band [Hz]




Noise Report

 Sound Power Levels at Integer Wind Speeds

(Preferably over as wide a range as possible)
» Octave or 1/3 Octave Band Levels for Predictions

« Tonal Assessment for Possible Application of Pgnal
or (preferably) to prove that no penalty Is reqdire




Conclusions

Detalled noise data can and should be
provided for micro-wind turbines.

Measurements should be carried out to
requirements of BS EN 61400-11.

Provides for overall sound power level, 1/3
octave spectra and tonality assessment.

This allows a proper assessment of impact
to be carried out.




