Wind Turbine Noise Assessment

This assessment uses the procedure recommended by the BWEA Small Wind Turbine Performance and Safety Standard - Appendix A for planning applications. It uses the wind speed data available from the Government Department of Energy and Climate Change (DECC). This is available in the Numerical Objective Analysis Boundary Layer database (known as NOABL). It focuses on wind noise at 45dB, which is generally regarded as the level that should not be exceeded outside neighbouring residences. The procedure is as follows: 

a) Find the National Grid reference for the location being considered. This can be

    obtained from a map or from the postcode using a suitable conversion program. Shorten the reference to the NOABL required format; e.g. if the Grid Reference is NS641532, then the NOABL input value is NS 64 53.
b) Use NOABL to get the average annual wind, Vavg,10 at 10m height for the location.
c) Assume a Rayleigh wind distribution, calculate the 90% wind V90,10 for 10 m                       height as:
V90,10 = 1.52 * Vavg,10
d) Apply the wind correction factor from 10m height using a power law (in accordance with IEC 61400-2) to get an estimate of wind at the installed rotor centre height, H, as:
V90,H = V90,10 * (H/10) º·²²
e) Draw a horizontal line on the Emission Noise Map at the V90,H wind speed. 

The 90%wind V90,10  at c) is the speed the wind is at or is below 90% of the time  (ie. 10% of the time it is greater than this).

The factor 0.22 in the formula at d) is the Hellmann coefficient, which depends upon the coastal location and the shape of the terrain on the ground, and the stability of the air.

Applying the above procedure to the postcode of Heathercroft gives the following:

HD9 2RH converts to SE141079 giving a shortened NOABL input value of SE 1408.    

From the NOABL database the average annual wind Vavg,10 at height 10m is 3.5m/s

(see fig. 1).

Applying the Rayleigh wind distribution the 90% wind V90,10 at height 10m is 5.32m/s

Applying the height correction factor to the rotor centre height of 4.3m givesV90,H a value of 4.42m/s (10 mph).

A horizontal line is now drawn on the Ampair 600 noise emission graph (see fig. 2), which is the closest in power to the proposed turbine for which a noise label is available. It can be seen that the noise level of 45dB is exceeded at a distance of approximately 17m, which is inside the Heathercroft boundary with the nearest property. The proposed turbine is 1.67 times as powerful as the Ampair 600. Assuming the noise level increases linearly with power this is equivalent to an extra 4.5dB. This brings the 45dB distance to 21.5m, which is still inside the Heathercroft boundary.
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Fig. 1
NOABL Wind Speed Data for Postcode HD9 2RH
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Fig. 2  Noise Emission for Ampair 600

An Alternative Approach

Another way of looking at the noise generated by the proposed turbine is to examine the variation with wind speed of the power level of some commercially available turbines and the 45dB distance. The turbine data was obtained from the Noise Labels of the following turbines:

Model


Power

Blade diameter

     Harbon HWT60
         60kW   
         16m

       GAIA GW11             11kW                13m

  
Kingspan KW6             6kW               5.5m                

     Evance R9000             5kW               5.5m

      Ampair 600             600W               1.8m
These are all of similar design being three bladed, except the Gaia GW11, which is two bladed. The variation in power and 45dB distance was plotted for two different wind speeds (4 and 6m/s) in Fig 3 using a logarithmic scale for the wide variation in power. It can be seen that there is good correlation at each wind speed. The less good fit for the GW11 is probably due to its two bladed design, which is likely to be less efficient than the three bladed models.

The noise labels are shown in Figs. 4 to 8 inclusive. A horizontal line is drawn on each for the two wind speeds and the 45dB distance is read from the x-axis to provide the data for Fig 3. A point for the proposed turbine is shown for the 4.4m/s wind speed calculated from the NOABL database. The 45dB distance for this point on the x-axis is 21m, which correlates well with 21.5m obtained from the previous analysis. The graph also shows that the 45dB distance varies only slowly with turbine power at a given wind speed.

Mitigating Factors

The above two analyses represent a worst-case scenario. This is because there are three obvious mitigating factors, which will reduce or mask the noise from a small wind turbine.

Background Noise

The background noise level in the morning and evening rush hours, which emanates from the Woodhead and Manchester Roads in the Holme Valley, is quite noticeable. Although this only applies at certain times of day, when the wind rises it is present most of the time. This background noise will mask the turbine noise some of the time at low wind speeds and all of the time at higher wind speeds say in excess of 10m/s (22.5mph).

Shielding Effect of Trees

The second factor results from the moderation of high prevailing winds due to the shielding affect of the substantial trees in the cemetery 50 metres away. This applies especially in winter when winds are at their strongest.

Reflection of Sound Waves

The third factor, which is probably the largest arises from the fact that the proposed turbine is at the opposite end of Heathercroft from the nearest neighbouring property. In this location some of the sound will be reflected back across the field from the gable end wall of the house. In addition some of the sound will be deflected upwards from the 45-degree roof of the transverse gable at the front of the house.

Although difficult to estimate, the three effects will all contribute in some degree to reducing the noise emission from the turbine, especially at the higher frequencies associated with “swish”, which generally occurs in small turbines.
Variation of Turbine Power and 45dB Distance with Wind Speed
Turbine Power
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WIND TURBINES

Noise Label Information

Our noise label has been independently tested and verified by Dragonfly Acoustics Ltd at our
demonstration site in Doncaster in June 2011. The assessment was carried out as prescribed to the
BWEA SMALL WIND TURBINE PERFORMANCE SAFETY STANDARD with reference to BS EN 61400-
11:2003 (Acoustic Noise)
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Fig 4.
Noise Emission for Harbon HWT60

[image: image5.jpg]Acoustic Noise Levels

 Turbine Make: IGaiE-Wind Ld Model: GW 11
NOISE EMISSION LEVEL. NOISE PENALTY
Stope,
Sound Power Lygas 88.1 dB(A) [uammrgy > | 1.015 NO

No Data avallable sbove 14 mis at Hub Holght

> 45 dB(A]
40-45dB(8) O
<40dB(A) @

Wind Speed (mis) at Hub

No Data avallable below 4 mis at Hub Height e

6 0 15 M B N B 0 45 W S @ B W 5 0 B W

Stant Distance (m) from Hub

8
g

HM: 2064/R1

Tested and Issued by;
Melion Mowbray Turbine Test

Hayes McKenzie Partnership Lid,
February 2009|





Fig 5.  Noise Emission for GAIA GW11
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APPENDIX H: NOISE LABEL
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Fig 6.     Noise Emission for Kingspan KW6
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Fig 7.   Noise Emission for Evance R9000
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Fig 8.    Noise Emission for Ampair 600

4.4m/s wind speed





6m/s





4m/s





Harbon


HTW60





GAIAGW11





Kingspan


6kW





Ampair


600W





Proposed Turbine (1kW)


  at 4.4m/s &  90% wind





Evance


5kW





6m/s wind speed





4m/s wind speed





6m/s wind speed





4m/s wind speed





6m/s wind speed





4m/s wind speed





6m/s wind speed





4m/s wind speed








6m/s wind speed





4m/s wind speed








_1465574660.doc
[image: image1.png]5|UK NOABL windspeed database

Help Linkto Postcode Converter  Cortections for Terrain Roughness  Useful Web Sites

Orcnance survey gid eference,

UK'wind Speed Database V2i

Latiude and longitude

Mapcode Easting Norhin Latiude Longiude
(") Mirel') Sece gl ] Mirs(']Secs
Select pasiion source
L ® Bidreference © Lattude and engiude |
[ 05 GidEastng = #14 K i 05 Gidorhing = 408 ]
~Wind speeds (meties/sec)
Height meties)_The Wind Speed Proie Northing (kilometres)
N e I Holman socficent = 0220 ]
o5l- 120 -
52 |a.9 [51 50}~ D (e
- 100
ANE
52 53 |53 ol I
46 mees abave giound a0 ]
a5~ (LR
anl-
50 fo1 a3
A b "
48 |43 [a4 2~ P s: SR e
18-
6 la7 o i _ BHSISKTETG]
25 meies abave giound oop—t LY
5| ERESETEUTA[TH
42 B2 [ 00T 234567 691011121318 0 EREN SR
Wind speed (nelres/second) 20 20 B0
28 |35 [35 Hub height (metres)  Hub windspeed (m/s) Easting (kilometres)
38 s [as
10meles abave giound Giidcente, Easting = 4145 : Notting = 4085
5 UK NoABL i

08 road map OFF








_1465547218.doc
[image: image1.png]o Print

net




100kW


 100kW























































 10kW























































 1kW







  0       10        20        30        40       50       60             












