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GENERAL DATA FOR THE eTa4x 
ROTOR BLADES 

(Full data available upon request)

 Designer:  ECN (Energy Center 
Netherland)  
Gurit (Structural Design)

 Certifications: Germanischer Lloyd 

 Design class: A1 

 Rotor configuration: 
Number of blades in rotor: 3 
Hub connection: T-bolts 
Placement of rotor: Upwind 
Power control:  Pitch

 Dimensions: 
Blade length:   23.9 m 
Max chord:   1,836 m  
Blade weight (total – no bolt):  1,300 kg 
Direction of rotation (downwind): Clockwise 
Self-starting:  Yes

 Installation dimensions: 
Bolt size:  M20  
Number of bolts:  60 

 Materials used 
Skin, spar and root: E-glass epoxy resin, 
 carbon fibre, glass fibre 
Top coating:  Top Coat Basf Relest Wind

 Technology:  Infusion / heated mouldings



SPECIFICATIONS 
FOR ROTOR BLADE eTa4x -660KW
Theoretical Power Curve (18% turbolence)

Electric Power of a 660kW turbine equipped with eTa4X
Wind 
Speed

Air density (Kg / m3)
1060 1090 1120 1150 1180 1210 1225

[m/s] [kW] [kW] [kW] [kW] [kW] [kW] [kW]

4,0 7,3 7,8 8,2 8,7 9,2 9,7 10,0 

4,5 22,6 23,5 24,4 25,4 26,3 27,2 27,7 

5,0 41,3 42,8 44,2 45,7 47,1 48,6 49,3 

5,5 63,7 65,8 67,8 69,9 72,0 74,1 75,1 

6,0 90,0 92,8 95,7 98,5 101,3 104,2 105,6 

6,5 120,6 124,3 128,0 131,7 135,4 139,1 140,9 

7,0 155,7 160,4 165,1 169,8 174,5 179,2 181,5 

7,5 195,6 201,4 207,2 213,0 218,9 224,7 227,6 

8,0 240,4 247,5 254,6 261,6 268,7 275,8 279,4 

8,5 290,2 298,7 307,2 315,7 324,2 332,7 337,0 

9,0 345,0 355,1 365,1 375,2 385,2 395,3 400,3 

9,5 404,3 416,0 427,8 439,5 451,2 462,9 468,8 

10,0 466,8 480,3 493,8 507,3 520,8 534,3 541,0 

10,5 526,5 541,7 556,9 572,0 587,2 602,4 610,0 

11,0 573,4 589,9 606,4 623,0 639,5 656,0 660,0 

11,5 619,5 637,3 655,1 660,0 660,0 660,0 660,0 

12 - 25 660,0 660,0 660,0 660,0 660,0 660,0 660,0 

The eTa4x blade has been specifically designed for the re-blading of 600-800 kW turbine range. Its features allow the blade to be adapted to 
several turbine models.
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FIELD-TEST OUTCOMES CERTIFIED 
BY DEWI: 20% AEP INCREASE

The aim of the field test had several different objectives:

 To measure loads and “stress” on the turbine given the new 
component (the rotor equipped with the eTa4x replacing the 
original blades)

 To identify the needed adaptations to the pitching of the turbine

 To verify if the power curve of the eTa4x was able to deliver a 
higher AEP than the original blades

With regard to the last objective, the following table summarises 
the comparison between the real power curve measured on-site by 
DEWI during the field test and the original power curve.

In this case example, in order to show the real output enhancement, 
we have replicated the simulations carried out with our client, 
therefore adopting the site specific Weibull as assessed by DEWI. 
The AEP calculated with the eTa4x delivers around 20% more 
energy than the original one, when including aging degradation 
recovery.

This result was made possible due to two main factors:

 The use of airfoils and innovative shape which allowed eTa 
Blades to use a longer blade (1m longer than the original blade) 
with no additional loads or “stress” on the turbine

 A blade design optimized for low wind sites



Real Power Curve Comparison = does not take into account aging degradation

Wind 
Speed eTa4x 600kW Site Weibull AEP eTa4x AEP 600kW Delta AEP

[m/s] [kW] [kW] [kW] [kWh] [kWh] [kWh]

4  11,9  2,9  1.225,7  14.585,8  3.554,5  11.031,3 

5  59,8  43,8  1.183,5  70.773,3  51.837,3  18.936,0 

6  125,2  96,9  950,0  118.940,0  92.055,0  26.885,0 

7  215,6  166,0  734,5  158.358,2  121.927,0  36.431,2 

8  312,6  252,0  554,0  173.180,4  139.608,0  33.572,4 

9  406,3  348,0  388,8  157.969,4  135.302,4  22.667,0 

10  508,3  441,0  285,0  144.865,5  125.685,0  19.180,5 

11  568,2  515,0  206,7  117.446,9  106.450,5  10.996,4 

12  589,0  562,0  142,8  84.109,2  80.253,6  3.855,6 

13  596,0  585,0  93,3  55.606,8  54.580,5  1.026,3 

14  598,0  595,0  73,7  44.072,6  43.851,5  221,1 

15  600,0  599,0  41,8  25.080,0  25.038,2  41,8 

16  600,0  600,0  25,7  15.420,0  15.420,0  -   

 Total AEP  1.180.408,2  995.563,5  184.844,7 
 % Difference 18,6%



In more detail, the following chart and table summarizes the total AEP at each wind speed recorded during the test – note that, of course, 
the limit of the turbine is its nominal power, therefore above certain wind speeds the spread of the eTa4x diminishes while, instead, the most 
relevant enhancements are visible (in red) in the mid-speeds. 

The result is provided by the shape of the Power Curve which has been designed to improve the output of the turbines between 5 and 9 m/s 
specifically, which represents the vast majority of the wind distribution in the wind-farms. In the following picture, the eTa4x power curve (in 
red) is compared with the original one (in gray).

Wind  
in m/s

AEP 
eTa4x

AEP 
600kW

4 14.585,83 3.554,53
5 70.773,30 51.837,30
6 118.940,00 92.055,00
7 158.358,20 121.927,00
8 173.180,40 139.608,00
9 157.969,44 135.302,40

10 144.865,50 125.685,00
11 117.446,94 106.450,50
12 84.109,20 80.253,60
13 55.606,80 54.580,50
14 44.072,60 43.851,50
15 25.080,00 25.038,20
16 15.420,00 15.420,00

Wind  
in m/s eTa4x 600kW

4 11,90 2,90
5 59,80 43,80
6 125,20 96,90
7 215,60 166,00
8 312,60 252,00
9 406,30 348,00

10 508,30 441,00
11 568,20 515,00
12 589,00 562,00
13 596,00 585,00
14 598,00 595,00
15 600,00 599,00
16 600,00 600,00
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EXTRACT FROM  
THE DEWI TEST REPORT

  



  







  

EXTRACT FROM  
THE SKF TEST REPORT
Comparison of frequencies / loads on the nacelle



  

Conformity Statment / Design Assessment DNV/GL



Operative headquarter 
T. +39 0721 1701816 - F. +39 0721 1702128 
Via Papiria, 92 - 61032 Fano (PU) ITALY

Registered headquarter - Via A. Lampredi, 81 - 57121 Livorno (LI) ITALY

www.etablades.com - info@etablades.com 

Life-Extension and Performance Improvement 
methodologies, end-to-end solutions. Launched by 
eTa Blades and Nabla Wind Power, a network of 
Independent Technology and Service Providers 
aiming at maximising Wind-Farmers’ IRRs through 
the optimal combination of: Life-Extension, 
Power Production Upgrades, Long-Term Tailored 
Maintenance, Damage Mitigation Upgrades.

www.windgainhub.com

Green

Wind Blades in a Circular Economy. The Green 
arm of eTa Blades dealing with reuse, re-shape and 
re-cycle for a sustainable manufacturing process 
and wind resource exploitation.


