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Agenda 

o Wind turbines and icing 

o Introduction to the project 

Å Production loss assessment  

o CFD model 

Å Surface boundary displacement 

o Results 

o Conclusion and future work 
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[Vattenfall internal, Stor-Rotliden wind  

farm Oct. 2014] 



Introduction 

ÅWind power in cold climate 

ÅIcing related issues: 

 

1. Safety  

2. Blade fatique 

3. Production losses 

 

 

Vattenfall is building(projecting)  

 ~1000 MW in cold climate  

over the coming 5 years 
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[Vattenfall internal] 



Production losses at Stor-Rotliden wind farm 

Å

IWAIS 2015|  Marie Cecilie Pedersen  |  01.07.2015 4 

March 6 at 10am March 5 at 9am March 7 at 9am 

Heavy icing 

[Vattenfall internal] 

[Vattenfall internal] 



Production loss assessment 

ÅCurrent methodology 
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Computational 

Fluid Dynamics 

model 

ü In-cloud icing in 

CFD 

ü Ice model 

ü Boundary 

displacement 

ü Validation 

ü Measurements 

ü Pictures   

Ice model 



Case study of ice study 

ÅThe ice monitor 
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IceMonitor 

inlet outlet 

Goal 

ü Icing model applicable for any 

geometry 

ü Study aerodynamics 

ü Ice shapes 

ü More accuracy.. !?  



Modelling approach in CFD 
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Surface boundary displacement  

IWAIS 2015|  Marie Cecilie Pedersen  |  01.07.2015 8 



IWAIS 2015|  Marie Cecilie Pedersen  |  01.07.2015 9 

Surface boundary displacement  

Figure 1 

Figure 2 



Test of simplified rime ice accretion case 

ÅTest case 
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Å

Contour plot, droplets volume fraction  


