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Abstract. The application of vibration absorbers to Wind Turbine (WT) towers has the po-
tential to significantly improve the damping of the tower and the nacelle dynamic response, 
increasing thus the reliability of WTs. The Tuned Mass Damper (TMD) is considered as a
benchmark design option for vibration absorption in Wind Turbine towers. However, its effec-
tiveness is limited by the requirement of large masses, in association with its installation loca-
tion (top of the WT tower). For this reason, two alternative concepts are considered. First, the 
nacelle is released from the Wind Turbine tower (nacelle isolation concept), using a low stiff-
ness connection. This option is based on the seismic isolation concept of structures with the use 
of seismic isolation bearings. Alternatively, a novel passive vibration absorption concept is 
implemented, based on the KDamper concept. The KDamper is essentially based on the TMD, 
including however an additional negative stiffness element. Instead of increasing the additional 
mass, the vibration absorption capability of the KDamper can be increased by increasing the 
value of the negative stiffness element. Thus, the KDamper always indicates better isolation 
properties than a TMD damper with the same additional mass. In this paper, the performance 
of these three vibration absorption concepts is examined for increasing the damping of Wind 
Turbine towers and for the improvement of their dynamic response. Although all methods pre-
sent a good behavior, the proposed vibration absorption systems present a significant increase 
of the damping ratio with a minimal value of added mass at the top of the tower.
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1 INTRODUCTION
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2 METHODOLOGY AND MODELING

Property Value
Rating
Rotor diameter
Hub diameter
Cut-in wind speed
Rated wind speed
Cut-out wind speed
Cut-in rotor speed 
Rated rotor speed
Nacelle mass
Rotor mass
Blade material
Blade length
Blade mass
Blade CM (from blade root)
Blade damping ratio (all modes)
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Property Value
Height
Base diameter
Base steel thickness
Top diameter
Top steel thickness
Young’s modulus
Steel density
Total mass
Location of CM (above base)
Tower damping ratio (all modes)

2.1 Vibration mitigation concepts considered
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2.2 Dynamic model of the wind turbine
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2.3 Aerodynamic load
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N (t)

N (t)

3 OPTIMIZATION OF THE VIBRATION MITIGATION CONCEPTS

3.1 Harmony search algorithm and optimization process
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3.2 Vibration mitigation concepts optimization process

kR. kD, kN, cN, cp
ζD kD
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m
m/sec

m

4 COMPARISON OF THE PROPOSED CONCEPTS

m

kR = kN/m, kD = kN/m, kN kN/m,
cN kNs/m, cp kNs/m ζD kD kN/m, ζD
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5 CONCLUSIONS

%

m/s
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