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1 Produced by Geoff Leventhall for DEFRA in May 2003. 
2 A group of noise experts and stakeholders brought together to consider guidance for noise specific to wind 
turbines. 
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3 BWEA Web Site: 25th May 2006 
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4 Wagner, S., Barieb, R., and Guidati, G., Wind Turbine Noise, Springer, Berlin, 1996 

Figure 1: Air Flow around a Wind Turbine Blade from Ref: 2 Wagner, S., Barieb, R., and Guidati, 

G., Wind Turbine Noise, Springer, Berlin, 1996 
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5 Hubbard, H. H. and Shepherd, K. P., "Wind Turbine Acoustics," NASA Technical Paper 3057 DOE/NASA/20320-77, 1990. 

 
6  Community Noise - Document Prepared for the World Health Organization, Eds. Bergland B. & Lindvall T., Archives of the 

Centre for Sensory Research Vol. 2(1) 1995: Section 7.1.4 : Page 41 
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7 Infrasonic and Near Infrasonic Atmospheric Sounding and Imaging: A. J. Bedard Jr NOAA/ERL/Environmental 
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9 ISO 9613: Acoustics – Attenuation of sound during propagation outdoors – Part 2: General method of calculation 
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17 BS ISO 226:2003 Acoustics – Normal equal-loudness-level contours 
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20 Procedure for the assessment of low frequency noise complaints: February 2005: Contract No. NANR45: Prepared 

for DEFRA by Dr Andy Moorhouse, Dr David Waddington, Dr. Mags Adams 
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21 Physical characteristics and perception of low frequency noise from wind turbines: Noise Control Engineering 

Journal: Jan-Feb 1991: Vol.36/Number 1. 
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22 Kevin. P Shepherd and Harvey H. Hubbard. Noise radiation characteristics of the WWG-0600 (600kW) wind 
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Stimpson, Mr S Toon, Mr R England, Mr M Wright: Applied and Environmental Geophysics Research Group 
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27 Messung der Infraschall-Abstrahlung einer Windenergieanlage des Typs Nordex N-80: ITAP – Insitut für 
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28 Infrasound emission from wind turbines: Jørgen Jakobsen: 11th International Meeting on Low Frequency Noise and 

Vibration and its Control: Maastricht: 30th August – 1st September 2004. 
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29 Do wind turbines produce significant low frequency sound levels?: G.P.van den Berg: 11th International Meeting on 

Low Frequency Noise and Vibration and its Control: Maastricht: 30th August – 1st September 2004: Page 367 - 375 
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30 Infrasound from Wind Turbines: Observations from Castle River Wind Farm: Howard Hepburn and Jason 

Edworthy: 18th October 2005: Canadian Wind Energy Conference Toronto Canada 
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Low Frequency Noise Assessment
Wind Farm: External Noise Levels Ground Board 
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Time History of Measured G-Weighted Sound Pressure Levels
External Noise Levels: Ground Board Measurement Position
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34 SIROCCO, Silent Rotors by Acoustic Optimisation (ENK5-CT-2002-00702) part funded by the European 

Commission’s Fifth Framework Programme and by Netherlands Organisation of Energy and the Environment. 
35 Localisation and Quantification of Noise Sources on a Wind Turbine: Oerlemans and Lopez: First International 

Meeting on Wind Turbine Noise: Perspectives for Control: Berlin 17th – 18th October 2005. 
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36 The Beat is Getting Stronger: The Effect of Atmospheric Stability on Low Frequency Modulation Sound of Wind 

Turbines: G.P. van den Berg: Journal of Low Frequency Noise, Vibration and Active Control 
37 Personal communication with Oerlemans 
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 Page 60  

 

) �4" $ �/%�" ,,!�,!)"  %� ��" ,,2$ �" �,%� " 2 $ � �� + %�)� #)- %�  �� �)& %�1!�4� + %�.)� - �

1" !4& 6�

�

:6�:6�:6�:6����� � 9  %!� " 2���  %!� " 2�� �0 � - ��!" � & 4)& & )��� 9  %!� " 2���  %!� " 2�� �0 � - ��!" � & 4)& & )��� 9  %!� " 2���  %!� " 2�� �0 � - ��!" � & 4)& & )��� 9  %!� " 2���  %!� " 2�� �0 � - ��!" � & 4)& & )�� ����

�

� %" & 0 !%- � )�  %!� " 2� � �)& %� 2%7 %2& � 1�!�  + %� & " 4%�4%" & 0 !%4%�  � ,%!)�- & � - % " )2%- �

" /�7 %�" !%�" & �1�22�.& ��

�

� � ) %����
�#"  )�� ���� ��6E�I���6��- ��
�%= 5����4)� 0  %����6;�I���6��- ��
�:�5����4)� 0  %�

� � ) %����
�#"  )�� ���� �E6��I�>�6E�- ��
�%= 5����4)� 0  %����6:�I�>�6��- ��
�:�5���4)� 0  %�

� � ) %�>��
�#"  )�� ���� ��6��I��>6��- ��
�%= 5����4)� 0  %����6��I���6��- ��
�:�5����4)� 0  %�

�

�+ %�)�  %!� " 2�� �)& %�2%7 %2& �.+ )#+ �+ " 7 %�/%%� �4%" & 0 !%- �.) + )� � + %�2)7 )� 3 �& ," #%& �

)� - )#"  %�  + %� - )11%!%� #%& �/% .%%� �  + %� 2�#"  )�� & 5�.)� - �.�#�� - ) )�� & � K�,%� ��!�

& + 0  M�" � - �4)#!�,+ �� %�2�#"  )�� & 6�� ) %����
�#"  )�� ���)& �.) + )� �" � - �0 /2%�3 2" ( %- �

#�� & %!7 "  �!$ �.) + �� ��.)� - �.& ��,%� 5�� ) %����
�#"  )�� ���)& �.) + )� �" �!��4�.) + �

.)� - �.& ��,%� 5� " � - � � ) %�>��
�#"  )�� ��� )& �.) + )� � " � !��4�.) + �.)� - �.& ��,%� �

.) + � + %�)�  %!� " 2�4%" & 0 !%4%�  �2�#"  )�� �+ " 7 )� 3 �" �- )!%# �2)� %��1�& )3 +  �- �.� � ��

 + %�&  !%" 4�)� � + %�7 " 22%$ �/%2�.�" � - � + %�4)#!�,+ �� %�,2" #%- �.) + )� ��6>�4��1� + %�

�,%� �.)� - �.6� �� � 1" # 5� - 0 %�  ��  + %� - )!%# � 2)� %��1� & )3 +  5� )�  %!� " 2� � �)& %� 2%7 %2& � "  �

� ) %�>��
�#"  )�� ���.%!%�3 %� %!" 22$ �>�- ��+ )3 + %!� + " � � + %�%9  %!� " 2�� �)& %�2%7 %2& �"  �

 + %� & " 4%�,!�,%! $ � - 0 %�  ��."  %!� � �)& %� 1!�4�  + %� � %)3 + /�0 !)� 3 � &  !%" 4�/%)� 3 �

 + %� - �4)� " �  � )�  %!� " 2� � �)& %� & �0 !#%� )� �  + %� " /& %� #%� �1� �##0 ,)%!� 3 %� %!"  %- �

� �)& %6�

�

� + %� �.)� - �.& �" !%�#2�& %- �.) + )� �� ) %����
�#"  )�� ��5� + %�)�  %!� " 2�� �)& %�2%7 %2& �

.+ %� � + %�.)� - � 0 !/)� %& �.%!%��,%!"  )� 3 �." & �!%- 0 #%- � ����6��I���6��- ��
�%= 5����

4)� 0  %�" � - ���6E�I���6:�- ��
�:�5����4)� 0  %6��+ )& �)& �" �2%7 %2�#�4," !" /2%�.) + � + "  �1�0 � - �

"  �� ) %����
�#"  )�� ��6��+ %�� �)& %�12��!��1� + %�4%" & 0 !)� 3 �& $ &  %4& �0 & %- �1�!� + %& %�

4%" & 0 !%4%�  & �)& �%&  )4"  %- � ��2)%�/% .%%� ����I����- �K�M�" & � + %$ �)� #�!,�!"  %- �

 + %�0 & %��1� " �G	�� ���� 
 � 2�.�� �)& %�4)#!�,+ �� %�K& %21� � �)& %C :6��- �K�MM� " � - � " �



 

 Page 61  

 

G	�� �* !%" 4,2)1)%!��$ ,%����� D� ��K�D� %)3 +  %- �� �)& %�12��!�H ��6�T F M�3 )7 )� 3 �" � �

%&  )4"  %- � � �)& %� 12��!� �1� ��6;� - �K�M6� � 0 !)� 3 � ,%!)�- & � �1� � �� .)� - � " � - � .) + �

.)� - �.& � #2�& %- � " � - �  + %� - .%22)� 3 � %4, $ 5� � �)& %� 2%7 %2& � " & � 2�.� " & � ��� - �K�M�

.%!%�4%" & 0 !%- �.) + )� �� ) %����
�#"  )�� ��6�

�

�+ %� " 7 %!" 3 %- � 4%" & 0 !%- � � �)& %� !%- 0 # )�� � 1!�4� 1!%%D1)%2- � �D� %)3 +  %- �  ��

)�  %!� " 2� ? 1!%%D1)%2- @ � �D� %)3 +  %- � & �0 � - � ,!%& & 0 !%� 2%7 %2& � ." & � 1�0 � - �  �� /%� " & �

1�22�.& ��

�

� ) %� 
�#"  )�� � � )� - �.�� 2�& %- � � )� - �.�� ,%� �

� �

%7 %2�

� )11%!%� #%� �  - �� %7 6�

%7 %2�

� )11%!%� #%�
�  - �
� %7 6�

�� �� ��6�� �6�� � �

�� �� ��6�� �6�� ��6�� �6��

�" /2%����- % " )2)� 3 �4%" & 0 !%- ��D.%)3 +  %- �2%7 %2�- )11%!%� #%�

�

�+ %& %� #" 2#0 2"  %- � 2%7 %2� - )11%!%� #%& � 4" $ � /%� #�4," !%- � .) + �  + %� & 0 3 3 %&  %- �

)� & %! )�� �2�& & %& �.) + )� �* * G�����" � - �* �
 �����K���I����- ��1�!�" � ��,%� �.)� - �.M�

" � - �  + %� " & & 0 4%- � ��� - �� !%- 0 # )�� � .) + )� � � � � � G0 )- %2)� %& � 1�!� � �440 � ) $ �


 �)& %6�

�

�+ %� 2%7 %2& �4%" & 0 !%- � "  � � ) %����
�#"  )�� ��� )� - )#"  %�  + "  5�%7 %� �.) + �.)� - �.& �

#2�& %- 5� + "  � + )& �2%7 %2��1�,%!1�!4" � #%�)& �80 &  �" #+ )%7 %- 6�� %" & 0 !%4%�  & �"  �� ) %�

���
�#"  )�� ��� )� - )#"  %�  + "  �.) + �.)� - �.& �.)- %��,%� 5� " � 2%7 %2� !%- 0 # )�� ��1����

- �K�M�)& �" #+ )%7 %- �" � - ���6��- �K�M�.) + �.)� - �.& �#2�& %- 6�

�

�� � " & & %& & 4%�  ��1� + %�2�.�1!%= 0 %� #$ �,%!1�!4" � #%��1� + %� .��&  !0 # 0 !%& �." & �

0 � - %! " ' %� � .+ )#+ � )� - )#"  %& �  + "  � � ) %� ��� 
�#"  )�� � �� )� #!%" & %& � "  � " � !%2"  )7 %2$ �

#�� &  " �  � )� & %! )�� � 2�& & �.) + � )� #!%" & )� 3 � 1!%= 0 %� #$ 5�.) + � " � � " 7 %!" 3 %� )� & %! )�� �

2�& & ��1��6;�- ��"  ����� ( �!)& )� 3 � ���;6;�- ��"  ������ ( 6�� + %!%" & � + %�,%!1�!4" � #%�

"  �� ) %����
�#"  )�� ���)� - )#"  %& �" �!" ,)- �)� #!%" & %�)� � + %�)� & %! )�� �2�& & �1!�4����� ( �

                                                 
45 Planning Policy Guidance 24: Planning and Noise: PPG24: ODPM 
46 Planning Advice Note: PAN 56 Planning and Noise: April 1999: The Scottish Office 
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Low Frequency Noise Study
Site 1: Location 1: 14th May 2005

Transfer Function ETSU-R-97 to Internal Corner Location
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Low Frequency Noise Study
Site 2: Location 2

Transfer Function ETSU-R-97 to Internal Location
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Low Frequency Noise Assessment
Location 1: 02:50 14th May 2005
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Low Frequency Noise Assessment
Location 1: 02:55 14th May 2005
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Low Frequency Noise Assessment
Location 1: 03:00 14th May 2005
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Low Frequency Noise Assessment
Location 1: 03:05 14th May 2005
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Low Frequency Noise Assessment
Location 1: 03:10 14th May 2005
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Low Frequency Noise Assessment
Assessment in accordance with Danish Method

14th May 2005
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Site 3 : Location 2
Low Speed Operational Noise Data: Downwind

y = 1.5732E-01x3 - 2.0148E+00x2 + 9.4300E+00x + 1.0994E+01

R2 = 8.0560E-01
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Site 3 : Location 2
High Speed Operational Noise Data: Downwind

y = -2.9125E-02x4 + 1.1440E+00x3 - 1.6165E+01x2 + 9.8346E+01x - 1.8287E+02

R2 = 8.5801E-01
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