
 

Permanent link to this version 

http://hdl.handle.net/11311/1032047 
 
 

 
RE.PUBLIC@POLIMI 
Research Publications at Politecnico di Milano 
 

  
  

 
 
  
 
 
 
This is the published version of: 
 
 
G. Campanardi, D. Grassi, A. Zanotti, E.M. Nanos, F. Campagnolo, A. Croce, C.L. Bottasso 
Stereo Particle Image Velocimetry Set up for Measurements in the Wake of Scaled Wind 
Turbines 
Journal of Physics: Conference Series, Vol. 882, 2017, 012003 (7 pages) 
doi:10.1088/1742-6596/882/1/012003 
 
 
 
 
 
The final publication is available at http://dx.doi.org/10.1088/1742-6596/882/1/012003 
 
 
 
 
  
 
When citing this work, cite the original published paper. 
 
 
 
 
 



1

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

1234567890

XXIV A.I.VE.LA. Annual Meeting IOP Publishing

IOP Conf. Series: Journal of Physics: Conf. Series 882 (2017) 012003  doi :10.1088/1742-6596/882/1/012003

 
 
 
 
 
 

Stereo particle image velocimetry set up for measurements in 
the wake of scaled wind turbines  

Gabriele Campanardi1, Donato Grassi1, Alex Zanotti1, Emmanouil M Nanos2, 
Filippo Campagnolo2, Alessandro Croce1, Carlo L Bottasso1,2 

1 Politecnico di Milano, Dipartimento di Scienze e Tecnologie Aerospaziali,  
via La Masa 34, I-20156, Milano, Italy 
2 Technische Universität München, Lehrstuhl für Windenergie, Boltzmannstraße 15, 
D-85748 Garching bei München, Germany 
 
E-mail: gabriele.campanardi@polimi.it 

Abstract. Stereo particle image velocimetry measurements were carried out in the boundary 
layer test section of Politecnico di Milano large wind tunnel to survey the wake of a scaled 
wind turbine model designed and developed by Technische Universität München. The stereo 
PIV instrumentation was set up to survey the three velocity components on cross-flow planes 
at different longitudinal locations. The area of investigation covered the entire extent of the 
wind turbines wake that was scanned by the use of two separate traversing systems for both the 
laser and the cameras. Such instrumentation set up enabled to gain rapidly high quality results 
suitable to characterise the behaviour of the flow field in the wake of the scaled wind turbine. 
This would be very useful for the evaluation of the performance of wind farm control 
methodologies based on wake redirection and for the validation of CFD tools. 

1 Introduction 
 
In the recent years particle image velocimetry (PIV) for measurements on scaled wind turbines models 
was extensively used with various purposes. In particular, the use of a stereoscopic PIV set up enables 
to survey the wake extent at different cross-sections in order to study wake instabilities and the 
development of the flow in the near and the far wake of the wind turbine scaled model [1]. Moreover, 
this measurement technique was also useful to capture flow structures developed from the blade tip 
and root [2]. 
In the present paper, a new stereo PIV set up, purposely designed to survey the wake of scaled wind 
turbine models in the large wind tunnel of Politecnico di Milano (POLIMI), is described. In particular, 
the present set up was used to survey the three velocity components on cross-flow planes at different 
longitudinal locations behind a scaled wind turbine model designed and developed by Technische 
Universität München (TUM). The main scope of the present tests was to evaluate the capabilities of 
the present set up to gain rapidly high quality measurements for the characterisation of the behaviour 
of the flow field in the wake of the scaled wind turbine model. This result was considered very 
interesting for several goals. The former is to study the performance of wind farm control 
methodologies developed by TUM based on wake redirection. Indeed, this strategy is currently one of 
the most promising wind farm control methodologies which may lead to improved power capture and 
reduced structural loading. The current research on wake redirection is very active and covers high-
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4 Conclusions 
 
A new stereo PIV set up was developed and tested at the large wind tunnel of POLIMI for the 
application of wake surveys on scaled wind turbine models. The set up enables to rapidly scan the 
entire extent of the wind turbine wake by the use of two separated traversing systems for both the laser 
and the cameras. The wind tunnel campaign provided high quality results that enabled to investigate 
the behaviour of the flow field in the wake of the scaled wind turbine useful for the evaluation of the 
performance of wind farm control methodologies based on wake redirection developed by TUM. 
Moreover, the present experimental data base was used for the validation of CFD tools purposely 
developed by TUM for these studies. 
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