
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  

 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 

   

 

Downloaded from orbit.dtu.dk on: Jan 01, 2018

Turbulence estimation from a continuous-wave scanning lidar (SpinnerLidar)

Barnhoorn, J.G.; Sjöholm, Mikael; Mikkelsen, Torben Krogh

Published in:
WESC2017 – Wind Energy Science Conference, Book of abstract

Publication date:
2017

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Barnhoorn, J. G., Sjöholm, M., & Mikkelsen, T. K. (2017). Turbulence estimation from a continuous-wave
scanning lidar (SpinnerLidar). In WESC2017 – Wind Energy Science Conference, Book of abstract [205]

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Online Research Database In Technology

https://core.ac.uk/display/144130848?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/turbulence-estimation-from-a-continuouswave-scanning-lidar-spinnerlidar(4eed2a83-ce55-4472-9928-3e8efb3e434f).html


Keywords or mini-symposium identification:   Lidar Measurements of Turbulence  
 

Turbulence estimation from a continuous-wave 
scanning lidar (SpinnerLidar) 
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One of the current challenges using lidars for wind energy measurements is the inability of lidars to accurately 

measure turbulence. Two important factors affecting lidar measurements of turbulence are: 
 
1)  the spatial averaging by the lidars sounding volume leading to smaller eddies being filtered out, and 
2)  the mixing of velocity covariances from other components into the  line-of-sight variance measurements. 
 
However, turbulence measurements based on upwind horizontal rotor plane scanning of the line-of-sight 

variance measurements combined with ensemble-averaged Doppler spectra width measurements has earlier been 
shown to provide unfiltered, un-truncated  line-of-sight turbulence measurements [1], [2]. 

  
Turbulence measurements from a continuous-wave scanning lidar, i.e. the DTU SpinnerLidar, mounted on 

the nacelle of the CART3 turbine at the National Renewable Energy Laboratory (NREL) wind site in Colorado, 
USA are presented.  The standard deviation of the turbulence component < u’ > in the mean wind direction has 
been compared to turbulence measurements from a cup anemometer installed at hub height in an upwind 
reference met tower, cf. fig. 1. Lidar and cup anemometer measured standard deviations averaged over 10-min 
sampling periods are compared. Lidar variances are inherently more prone to noise which always yields a positive 
bias. The 5.3 % higher turbulence level measured by the SpinnerLidar relative to the cup anemometer may 
equally well be attributed to truncation of turbulent structures smaller than the cup anemometers length scale.  

 

 
 

Fig.1. [Left]: NREL CART 3 test turbine with forward looking DTU SpinnerLidar installed on the Nacelle; [Middle]: 
Upwind 2D scan pattern. The red horizontal lines shows the area where horizontal scanned line-of-sight measurements 
were extracted; [Right]: Lidar measured along wind standard deviation compared to the corresponding turbulence measured 
by a cup anemometer. 

 
The investigation has shown that it seems possible to overcome the truncations associated with probe volume 

filtering and component mixing by horizontal upwind scanning combined with spectral width information 
contained in the ensemble averaged Doppler spectra probability distributions. 
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