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NRG #40C Anemometer and NRG Class 1 
Anemometer Pulse Count per Revolution 

Introduction 

The NRG #40C Anemometer and NRG Class 1 Anemometer employ two (2) pulses per revolution.  This Application Note 
demonstrates the two (2) pulse count per revolution design does not result in a bias in the mean wind speed nor its 
variance. 
 

Effect on Mean Wind Speed  

For the mean (average) wind speed, no bias is introduced due to the number of pulses per revolution because the 
underlying distribution of the quantization error is a uniform distribution.  What this means is, for a given wind speed 
reading, there is an equal probability of counting high and low so the mean value of the wind speed is not affected by the 
number of pulses per revolution. 
 

Effect on Wind Speed Variance 

Regarding the variance (or standard deviation), a negligible bias is introduced due to quantization error.  Quantization error 
can result from the effects of integer rounding (due to an anemometer’s pulse count per revolution) of the continuous 
variable (such as wind speed).  The bias in the variance is given by Sheppard’s (Sheppard, 1898) correction as: 

 

     
  

  

     
 

 
In words, this equation states the total variance (measured by an anemometer) is the sum of the variance of the wind plus 
the variance due to the pulse count per revolution of the anemometer (quantization error).  The above equation can be 
recast as standard deviation: 
 

       
 

  
 

  

     
 

 

Real World Example 

Working through an example, assuming          (corresponding to 10% turbulence intensity at 10 m/s), for the NRG 
Class 1 Anemometer, λ = 0.765 m (derived from 2 pulses per revolution), Δt = 1 sec (sampling period for the Symphonie 
Plus 3 logger), the standard deviation measured is: 
 

       
 

  
 

  

     
      

 

  

      

      
           

 
This signifies a 0.024 m/s bias in the standard deviation, a negligible error. 
 
It is clear from this Application Note the two (2) pulse count per revolution design employed in the NRG #40C Anemometer 
and NRG Class 1 Anemometer does not result in a bias in the mean wind speed nor its variance. 
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