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 Engineering Consultant for wind industry since 2002 

 

Windrad Engineering GmbH 

1. Windrad Engineering GmbH und LWET 
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Xian Geoho Energy Technology Co., Ltd 

 

Geoho 2.0 MW  

Rated power : 2.0 MW 

Rotor diameters : 87 m, 93 m, 100 m 

Gearbox, high-speed generator, 3-point bearing  

With Mita and many Chinese suppliers 

Status: Series production 

 

Geoho 2.1 MW and 113 m rotor diameter 

Prototype  2014  

 

 

1. Windrad Engineering GmbH und LWET 
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1. Windrad Engineering GmbH und LWET 

 

Endowed Chair of Wind Energy Technology at the University of Rostock 

Funded by Nordex SE (Manufacturer of wind turbines), started 2014 

 

Research on various topics related to wind turbines 

• Improvement of simulation and computational methods 

• Mass and cost optimization of structures 
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2. Motivation for taller towers  
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Wind farm Palm Springs in USA 

2. Motivation for taller towers  

 



www.windrad-online.de Dr. Uwe Ritschel 9 

Current situation (2014) 

 

• Wind turbines in the 2 to 3 MW class  

 

• Rotor diamters 100 m to 120 m 

 

• Hub heights for class 3 sites (< 7.5 m/s) 

up to 140 m 

Example Nordex N117 

 

• 117 m rotor 

• 2.4 MW rated power 

• Hub heights 91 m and 141 m  

2. Motivation for taller towers  
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2. Motivation for taller towers  
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2. Motivation for taller towers  
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High trees/obstacles 

Low trees, bushes 

Grass land, fields 

Water 

 

Roughness length 

Assumption 

Same v=15 m/s at 

1000 m agl 
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Surface roughness 

The higher the roughness  

• the lower the wind speed 

• the higher the turbulence  

Influence of surface up to about 1000 m 

Both windshear and turbulence are unfavorable for wind turbines 

 

Consequences 

Taller tower           higher wind speed           higher AEP 

Taller tower           lower turbulence             lower loading of turbine 

2. Motivation for taller towers  
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AEP for 2.0 MW / 90 m wind turbine 

Wind speed variation  
AEP: Annual energy production / z0 = 0.3 

2. Motivation for taller towers  

 

From 80 m to 120 m: 

AEP + 780 MWh / year 

 

From 80 m to 140 m: 

AEP + 1070 MWh / year  
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 Software for design of towers  

 Optimized wall thicknesses of tower shells and optimized flanges depending on 

given loads (Extreme, Fatigue) 

 Tuning of 1st and 2nd tower frequency 

 All calculations according to EC3 and thus consistent with latest guidelines 

 Comfortable handling  

 User interface offers easy selection of steel type (S355, S275, …), FAT-Class 

(90, 80, …), bolts (M42, M36, …) and so on 

 Fast calculation 

 Optimized tower design within seconds 

 Detailed information about required analyses (Buckling of shells, Damage on 

welded seams, vortex induced vibrations, …) 
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 Extreme-Loads at Towertop or sectional loads 

 Simplified: Only extreme shear force and bending moment 

 Or detailed loads: simultaneous loads Fx, Fy, Fz, Mx, My, Mz 

 Fatigue-Loads at welded seams  

 Load spectra bending moments My, Mz 

 Optional interpolation 

 For design of flanges 

 Extreme bending moments and Markov-Matrices at flange positions 

 For estimation of Eigenfrequencies 

 Mass and offset of Towertop 

 Foundation stiffness 

 Further parameters of the design scenario  

 Tower geometry (diameters, shell heights), Steel type, FAT-Class, Reference 

temperature, Safety Factors, bolt types, … 
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Strategies for the tower design. 
 

Strategy 1: The tower satisfies normal transport restrictions 

(maximum base diameter 4.2 m) and the lowest tower frequency 

sufficiently above the rotor frequency 

 

Strategy 2: Base diameter below transport limit but frequency 

condition is given up 

 

Strategy 3: Frequency condition is kept but transport limit is given up 

 

 

Example:  2 MW / 90 m wind turbine 

4. Example for application  
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From 80 m to 120 m: 

 

AEP + 780 MWh /year 

 

 

From 80 m to 140 m: 

 

AEP + 1070 MWh/year  

 

  

4. Example for application  
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5. Monopile foundation for OWEC 
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Substructure and foundation for OWEC 

 
• Monopile (in seabed) 

• Transition piece 

• Tower 

 
Normally foundation and tower are treated 

separately 

 
Extension of tower software  

Treats complete substructure and foundation 

including properties of seabed interaction 

between monopile and seabed  

 

 

 

Optimization of substructures for planned  

offshore wind farm  

 

5. Monopile foundation for OWEC 
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Conclusions 
 

• Motivation for taller towers: higher AEP and lower loading  

• Tower design software introduced 

• Example given for tubular tower design 

• Extension to monopiles 

 

Extension to hybrid towers (concrete/steel) in progress 
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Thank you for your attention! 


