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Overview

Taking large-scale offshore wind turbines as the research object, introducing
tuned mass dampers (TMD), through multi-body dynamics theory, considering
pile-soil coupling and the flexibility of key compo.

Do TMDs improve wind turbine stability?

Under low-to-moderate wind speeds typical of wind turbine operation, TMD
performance in damping was moderate, reflecting the dominance of low-
frequency vibrations. However, as wind speeds increased and higher
frequencies in the wind spectrum became prominent, TMDs effectively
dampened vibrations, thereby substantially improving tower stability.

How does a wind turbine TMD work?

The TMD operates on the principle that when a wind turbine experiences
continuous external excitation, the vibration energy is transferred to the TMD.
Due to the presence of the TMD, this vibration energy is dissipated as thermal
energy. This mechanism effectively moderates the vibration of the wind
turbine.

Can a tuned mass damper control the vibration of steel wind turbine towers?
Zhenbo Lei et al. proposed a novel in-platform modified tuned mass damper
(IP-TMD) to control the excessive vibration of steel wind turbine towers (WTTs)
resulting in a reduction of more than 45% in the dynamic response of steel
WTTs compared to the uncontrolled WTT case.

Why is TMD important for wind turbine vibration control?

TMD plays a great role in the wind turbine vibration control under various

working conditions, which will reduce the fatigue damage and prolong the
service life.
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Vibration Control of Steel Wind Turbine
Tower Using a Novel ...

Mar 3, 2023 - Abstract Steel large-megawatts
wind turbines have the light-damping and long-
period properties, resulting in the adverse
vibrations under the wind loads. In this paper, a

Structural Vibration Suppression of Wind
Turbine Based on ...

Sep 1, 2023 - The results show that under
fluctuating wind loads, the vibration
displacement and acceleration in the downwind
surface of the tower are larger than those in the
windward ...

Experimental analysis of intelligent
vibration control ...

Jan 1, 2025 - The real-time hybrid simulation
targets a simplified model of a wind turbine
structure, with an MR-TMD damping device
installed at the top of the tower. The damping
device is ...

Optimization Design and Simulation of
TMD for a Wind ...

Feb 21, 2024 - Then, on the basis of the TMD

conceptual design parameter combination, the
TMD system is designed in detail, including its
hanging point position in tower, spring system
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and ...

Optimization Study of a Tuned Mass
Damper ...

Sep 5, 2024 - Passively tuned mass dampers
(TMDs) are known to effectively mitigate the
vibration of wind turbines. However, existing ...

TMD: Tuned Mass Damper , Wind
Research , NLR

Feb 20, 2025 - TMD: Tuned Mass Damper The
tuned mass damper (TMD) module adds
functionality to FAST v8 that simulates the
addition of TMDs in the nacelle and/or tower for

m

Tower tuned mass dampers

ESM pendulum dampers can also be used to
prevent undesired vibrations of the second tower
eigenmode (1-3Hz). ESM uses pendulum tuned
mass ...
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TMD.Tower

TMD.Tower® - Passive Damper for Tower
Vibration Reduction Low-frequency vibrations of
the entire wind turbine generator (WTG) can
cause high stresses on the tower. These stresses

Vibration Control of Steel Wind Turbine

Mar 3, 2023 - Abstract Steel large-megawatts
wind turbines have the light-damping and long-
period properties, resulting in the adverse
vibrations ...

A comparative study of wind turbine
tower vibration ...

Aug 18, 2025 - Zhenging Liu, Chao Wang,
Zhongze Yu, Dongqin Zhang; A comparative
study of wind turbine tower vibration mitigation
by tuned mass damper and rolling cylinder-type
dampers.

Tower tuned mass dampers

ESM pendulum dampers can also be used to
prevent undesired vibrations of the second tower
eigenmode (1-3Hz). ESM uses pendulum tuned
mass dampers that are compact and can ...
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Large scale wind turbine TMD
optimization based on Blade-Nacelle-"
Tower ‘

Nov 1, 2021 - The present study has taken large-
scale offshore wind turbines as the objects,
introduced TMD, considers the flexibility of key
components such as blade and tower, and ...

Optimization Study of a Tuned Mass
Damper for a Large ...

Sep 5, 2024 - Passively tuned mass dampers
(TMDs) are known to effectively mitigate the
vibration of wind turbines. However, existing
literature predominantly examines their ...
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