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2 This is because the stable atmosphere near the ground surface has little or no wind to produce leaf rustle or 
other sounds as it flows around structures. A stable atmosphere means the surface level winds will be calm.  
But, above the temperature inversion boundary the wind speeds will be at full operating levels.  This means 
that during a period of high turbine sound emissions there will be no winds to produce masking sounds at the 
ground level.  This condition has been shown to be present about 1 out of every three nights for locations in 
temperate zones.   

Temperature inversion boundaries can form at heights up to 100 meters above ground.  This will put the 
boundary above the lowest point of the blade's rotation.  When this occurs, the blades must dip into the calm 
air for some portion of the rotation.  

The blade's angle of attack and rotational speed has been calculated using weather data collected by the hub 
level meteorological instruments.  These instruments use a formula to estimate the wind speed at the top and 
bottom of the rotation which is then used to set the blade's angle of attack and rotation speed.  These are set for 
maximum power extraction. but below that boundary, the wind speeds will be calm and not what is predicted 
from the wind gradient formula.  The hub level instruments do not have any way of knowing if there is a 
temperature inversion boundary layer below the hub.  When the blade dips into this calm layer it is no longer 
extracting wind energy efficiently, but instead is in a very inefficient configuration.  Noise and heat are two of 
the most common side effects of inefficient operation of machines and this also applies to wind turbines.  It is 
quite likely that stable atmospheric conditions will be accompanied by increased wind turbine noises. These 
extra noises are emitted by processes that are triggered by the blade's encounter with calm air and not present 
when turbines operate in neutral atmospheric conditions.  Since this in-efficient region only occurs for a part 
of the blade's rotation the sound will be intermittent.   For a three bladed wind turbine operating at 20 rpm 
there will be a whoosh or thump produced about once a second.  At 10 rpm this will be once every two seconds.   
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