
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
  
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
  

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 

Investigation of the Sensitivity of Infrared Thermography (IRT) for 
Detecting Local Surface Defects on Rotor Blades 

 
 

 

Surface disturbance elements such as erosion or contamination 
can significantly impair the aerodynamic performance of rotor 

blades and reduce the energy efficiency of wind turbines. There-

fore, early and reliable detection of small surface defects is 

highly desirable.  

Infrared Thermography (IRT) offers a promising approach for de-

tecting such disturbances, as the surface temperature of the ro-

tor blade depends on the airflow and can be measured con-tact-
lessly from a great distance with an infrared camera. The focus 

of this thesis is the experimental investigation of the sensitivity 

of IRT to local surface disturbance elements on rotor blade pro-

files. The goal is to develop an inverse measurement method 

that allows the type, location and shape of the defect to be de-

termined from the thermographic data. 

 

Possible Tasks: 

• Literature review on IRT measurements in wind tunnels for 

detecting disturbances on rotor blade profiles. 

• Setup and conduction of IRT measurements in the wind  

tunnel using rotor blade profiles with defined disturbance  

elements. 

• Analysis of the sensitivity of the measurement system de-

pending on disturbance parameters.  

Your Profile: 

• Interest in experiments and image analysis.  

• Solid programming skills (Python).  

• Ability to work independently and responsibly 
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Bild 1: Wind Tunnel Device [1]. 

[1] F. Jensen, M. Sorg, A. von Freyberg, N. Balaresque, 
A. Fischer: Detection of erosion damage on airfoils by 
means of thermographic flow visualization. European 
Journal of Mechanics - B/Fluids 104:123-135, 2023. 
 
[2] D. Feldmann, F. Oehme, L. von Germersheim, R. 
López Parras, A. Fischer, M. Avila: Towards indirect as-
sessment of surface anomalies on wind turbine rotor 
blades. In: New Results in Numerical and Experimental 
Fluid Mechanics XIV. (Eds.: A. Dillmann, G. Heller, E. 
Krämer, C. Wagner, J. Weiss), pp. 529-538, Springer, 
Cham, 2023.  

Bild 2: Thermographic Images [2]. 

http://www.bimaq.de/

