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Motivation

The investigation of structural changes in wind
turbines is crucial to ensure the safety and cost-
efficiency of wind energy. Rotor blades, in
particular, are key components that are also
highly susceptible to damage. Structural health
monitoring methods aim to detect changes in
the structure by observing variations in its
dynamic behavior. Model-based approaches
attempt to reproduce the altered dynamic
behavior using a structural model in order to
gain valuable insights into potential damage.

A significant drawback of model-based
approaches is the high computational cost
caused by complex finite element models.
While less complex models can reduce
computation time, they often come at the
expense of accuracy. A combination of accurate
and computationally efficient models can be
achieved through so-called multi-fidelity
models.

In this thesis, an approach for applying multi-
fidelity models in structural health monitoring
will be developed. The method will first be
implemented for the specific case of a 32 m
rotor blade. To achieve a reduction in
computation time, beam and shell elements
will be selectively combined.

Figure 1: Rotorblade in test setup

Tasks

e Conduct a literature review on model
updating in structural health monitoring
and multi-fidelity models

o Apply multi-fidelity models for damage
localization

e Verification and, if applicable, validation
of the model

® Evaluation and analysis of the results
lhr Profil

e Prior Knowledge in MATLAB

e Prior Knowledge in Abaqus (optional)

e Prior Knowledge in dynamics
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