
P
O

L
I

 

d
i 

M
I
 t
e

c
n

ic
o

 

la
n

o
 

Development of a wind tunnel model 
for supporting research  

on aero - servo - elasticity and control  
of wind turbines  

 
C.L. Bottasso , F. Campagnolo , A. Croce , L. Maffenini  

Politecnico  di Milano, Italy  
 
 
 
 
 
 
 
 
 
 

ICWE 13, Amsterdam, the Netherlands  
10 - 15 July 2011  



W
T

2
: 

W
in

d
 
T

u
rb

in
e

 in
 a

 
W

in
d

 
T

u
n

n
e

l 

             POLITECNICO di MILANO                                               POLI- Wind Research Lab  

Project Goals 

Goals:  
Design , manufacture and test an aeroelastically - scaled  and actively controlled  
model of the Vestas V90 wind turbine  
 
Applications : 
Å Testing and comparison of advanced control laws and supporting technologies 
(e.g. wind and state observers)  
Å Testing of extreme operating conditions (e.g. high speed high yawed flow, 
shut - down in high winds, etc.)  
Å Tuning of mathematical models  
Å Testing of system identification techniques  
Å Aeroelasticity  of wind turbines  
Å é 
Å Project extensions under consideration:  

-  Multiple wind turbine interactions  
-  Aeroelasticity  of off - shore wind turbines (actuated platform with motion 
computed using coupled hydro - structural model of òwetó sub- system)  
-  Effects of terrain orography on wind turbines  
-  é 
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The Politecnico  di  Milano Wind Tunnel  

1.4MW Civil - Aeronautical Wind Tunnel 
(CAWT):  
 
Å 13.8x3.8m, 14m/s, civil section:  

-  turbulence < 2%  
-  with turbulence generators = 25%  
-  13m turntable  

Å 4x3.8m, 55m/s, aeronautical section:  
-  turbulence <0.1%  
-  open - closed test section  



W
T

2
: 

W
in

d
 
T

u
rb

in
e

 in
 a

 
W

in
d

 
T

u
n

n
e

l 

             POLITECNICO di MILANO                                               POLI- Wind Research Lab  

The Politecnico  di Milano Wind Tunnel  
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Turbulence (boundary layer) generators  

The Politecnico  di  Milano Wind Tunnel  
Turn - table  

13 m  

Å High speed testing  
Å Aerodynamic characterization 
(Cp- TSR-  ̘& CF- TSR-  ̘curves ) 

Å Low speed testing with  
  vertical wind profile  
Å Multiple wind turbine  
  testing (wake - machine  
  interaction)  


