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DTU Wind Energy, Technical University of Denmark 

WAsP 

25-year old icon 
 
1. Predicts AEP  
2. Wind Atlas Method 
3. Measurement Driven 
4. Linear Flow Models 
 
 



DTU Danchip, Technical University of Denmark 

CFD 

20 years of CFD with  
EllipSys3D 
 
1. CFD solves nonlinear   

dNS-equations 
2. CFD improvements 

iifor complex terrain 
3. CFD + WAsP? 

Table 1 Mean absolute 
speed-up Error (%) for 
different model types 
 

Bolund Blind  
Comparison: 



DTU Danchip, Technical University of Denmark 

SWOT 
 

 
 

 
 Weakness 

- Accuracy (linearized) 
- Fixed method “inadaptable”  
- Estimates AEP only  
- WAsP is developed by a   

relative small group 
 

Threats 
- It has reached its potential? 
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- Improve AEP 
- Future research possibilities 

Threats 
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DTU Danchip, Technical University of Denmark 

SWOT 

Strength 
- Accuracy (non-linear) 
- Highly adaptable 
- Estimates everything 
- Large CFD community, online 

forums and open source 

Weakness 
- Only a flow solver 
- Expensive (whole volume) 
- Complicated, need specialists 
- “Random” results (Numeric's) 
- Closed siting community 
 

Opportunities 
- Improve AEP 
- Future research possibilities 

Threats 
- Only accessible for a few big  

companies 
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DTU Danchip, Technical University of Denmark 

SWOT 

Strength 
- WAsP method (the standard) 
- Inexpensive  (single position) 
- Intuitive / Easy to use 
- Repeatable results 
- Many users and developed by 

university researchers 

Weakness 
- Only a flow solver 
- Expensive (whole volume) 
- Complicated, need specialists 
- “Random” results (Numeric's) 
- Closed siting community 
 

Opportunities 
- Influence the development of 

wind energy world-wide 

Threats 
- Only accessible for a few big  

companies 
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DTU Danchip, Technical University of Denmark 

SWOT - Conclusion 
 
 
 

“The weakness of one program 
is the strength of another” 

 



DTU Danchip, Technical University of Denmark 

Goal 
 

 
“to combine CFD and WAsP  

exploiting the strengths of both” 
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DTU Wind Energy, Technical University of Denmark 

1. Made CFD Statistical 

Weakness 
- Only a flow solver 
- Expensive (whole volume) 
- Complicated, need specialists 
- “Random” results (Numeric's) 
- Closed siting community 
 

Threats 
- Only accessible for a few big  

companies 
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A. WAsP can import 
iiiCFD results 

B. New “statistical” 
iiiBC’s for CFD 

C. CFD calc. sector- 
iiiaveraged results 

D. CFD does AEP! 

 



DTU Wind Energy, Technical University of Denmark 

2. Made CFD Fast 

 WAsP                       CFD 
 

 

 
A. CFD simulations 
iiimade on high 
iiispeed clusters 

B. WAsP has built-in 
iiiinternet connect 

C. Pay per calc. = 
iiilow CFD license + 
iiino hardware cost  

Weakness 
- Only a flow solver 
- Expensive (whole volume) 
- Complicated, need specialists 
- “Random” results (Numeric's) 
- Closed siting community 
 

Threats 
- Only accessible for a few big  

companies 
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3. Made CFD Automatic 
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A. Setting up a WAsP 
iiiproject also sets 
iiiup a CFD project 

B. The gridding, 
iiisimulation, post-
iiiprocessing is auto 

C. High resolution & 
iiilow user interact= 
iiiconsistent results 

Weakness 
- Only a flow solver 
- Expensive (whole volume) 
- Complicated, need specialists 
- “Random” results (Numeric's) 
- Closed siting community 
 

Threats 
- Only accessible for a few big  

companies 
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DTU Danchip, Technical University of Denmark 

Conclusions 
 

1. Combined CFD and WAsP in a way that 
exploits the strengths of both 

2. Made it possible to do AEP’s with CFD 
3. More validation needed … 
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DTU Danchip, Technical University of Denmark 

 
 

The End 
The Beginning 
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