
Conclusion & Future work 

• 3D modeling and manufacturing of a scale-downed blade pitch controller for model tests of a 5MW floating offshore wind 
turbine by CATIA and by 3D printer, respectively.  

• Active pitch controller which can adjust the thrust force under fluctuating wind through PID  control. 
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Introduction Result 

Procedure of manufacturing 

Motivation 

Ocean Engineering Wide Tank, UOU 80: 1 scale 5MW floating offshore wind 
turbine 

Froude Similarity  
& Reynolds Similarity  

In wind tunnel test, 
Reynolds Similarity 
 
 
 
 
In Basin test, 
Froude Similarity 
 

Nacelle and Hub Properties CATIA Video 

Reference model 

Used program 3D Printer (ProJet 5000) 
Printer Specifications 
•Net Build Volume (xyz)  :  533 x 381 x 300 mm 
•Accuracy  :  0.001 ~ 0.002 inch per inch of part dimension 
•Dimensions  :  1828 x 1155 x 1981 mm 
•Client Hardware Recommendation  :  1.8GHz with 1GB RAM 
•Input Data File Formats Supported  :  STL, SLC 
•Operating Temperature Range  :  18 ~ 28 C 
Material Specification (VisiJet M5-MX) 
•Color  :  Clear Amber 
•Density at 80 C (liquid)  :  1.02 g/cm3 
•Tensile Strength  :  31 MPa 
•Tensile Modulus  :  1267 Mpa 
•Elongation at Break :  20 % 
•Flexural Strength  :  39 Mpa 
•Heat Distortion Temp  :  39 C 
•Description  :  High durability and strength 

3D systems ProJet 5000 

Printing procedure 

Model 1 Model 1 

Model 2 Model 2 

Model 3 Model 3 

Model 4 Model 4 

Malfunction by  
allowance error  
between the parts 

Add the round shape  
at the front of the hub  
to make similar shape  
with real hub 
 
Working but the center  
shaft is not fixed due 
to too much allowance 

Fit the mass by 
the scale ratio 
 
Equip the bearings at  
rotation axis 
 
Support ingredient 
hardening due to  
modelling error 

Design the model  
without bearing part 

 
Equip the ball bearing 

Future Work 


