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Understanding the topic:  
Why climate chamber testing? 



Wind turbines are installed word wide  
 

Therefore, wind turbines operating in different environmental conditions 



Some wind turbines are subjected to extreme 
environmental loads 

Á Corrosive environment  

Á Humidity & Rain  

Á Strong gusts & heavy wind loads 

Á Wave impacts; low freq. vibrations 

Á Vibrations due to wind loads 

 

Á Extreme) cold temperatures: -40°C; -45°C   

Á Ice-rain & icing  

Á Heavy wind loads 

Á Snow  

Á Vibrations due to wind loads 
 

Á (Extreme) hot temperatures : +45°C; 50°C;  

Á Sand  & dust 

Á Vibrations due to wind loads 

Á Solar radiation 

Offshore wind turbines CCV wind turbines HCV wind turbines 



Some examples worldwide 
 

Different environmental conditions need to be taken into account during the product development 
cycle, installations phase and operational phase  

Belgian North Sea  
Stormy weather during  
Alstom Haliade installation - 2013 

USA: Polar vortex  
causes cancellations 
of turbine maintenance 
tasks - 2014 

16m high monster wave impacts 
on offshore substation near  

the Alpha Ventus wind farm ς 2006 

China: Turbine failure 
 caused by typhoon - 2006  

Icing on blades 
ice-throw scandinavia 



What about extreme temperatures?  
 

Chicago  
January 2014: -30°C  

Australia 
15/01/14: +46°C  

North China  
February 2014: -46°C  

Canada (Saskatoon)  
January 2014: -49°C  

Sweden  
16/01/2014: -30°C  



Engineers need to take these environmental loads into account 
in order to deliver a reliable wind turbine in all conditions 



 Reliability means: ΨǘƘŜ 
ability of a system to 
perform a required 

function, under given 
environmental and 

operating conditions and 
ŦƻǊ ŀ ǎǘŀǘŜŘ ǇŜǊƛƻŘ ƻŦ ǘƛƳŜΩ .  



Á The environmental loads need to be taken into account 
both in the DESIGN-PHASE, both also in the VALIDATION 
PHASE, by testing throughout the product development 
cycle.  
  

Á This allows model validation, design verification, and 
confirms the reliability in specific environmental 
conditions.  



Which requirements?  



 Improving Products by Testing  

Vibration testing  

transformer 

Load & climate testing  

blade materials 

Cold start-up 

testing gearbox  



 



Case story: wind turbine transformers 



 

Liquid filled transformer 


