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Background:
In the neutral state of the atmosphere, the wind comes to the Earth's surface can be simplified as the
boundary layer flow depending on the terrain roughness. This is known as the "wind model", an area that
is still under investigation to account for the complexity of atmospheric flow. Standards such as DIN EN-
1991-1-4:2010 NA [1] suggest a power law function to estimate the wind profile in the assumed neutral
atmospheric condition. A logarithmic law may also be suggested, as noted in EN 1991-1-4:2005 [2]. In
the new draft Eurocode (prEN 1991-1-4:2024) [3], the wind profile suggested by Deaves and Harris is now
included [4], [5].

Willecke et al. [6] investigated long-term measurement data of wind condition from 344 m of met mast in
Gartow, where six different wind profile types are observed and classified. This is particularly important
to be considered when one deals with slender structure and tower such as wind turbine, and generally
for Vortex-Induced Vibration (VIV) phenomenon caused by vortex shedding in the wake of the structure.
Furthermore, combination of varying diameter of the tower and the local mean wind speed can give
different sectional spectral densities of vortex shedding load. Field measurements is currently conducted
in Dsterild, Denmark [7], where both tower response and simultaneous wind condition at met mast are
being continuously measured, including at the time of VIV occurrence. The evaluation and analysis of
simultaneous wind profile with the measured cross-wind (lateral) response of the tower under VIV based
on the full-scale data can give realistic evaluation on sectional approach of vortex resonance.

Tasks: Based on full-scale measurement data from met masts and wind turbine tower, classify the
measured wind profile and map the measured response of wind turbine tower under VIV based on the
respective wind profile.
e Perform post-processing and evaluation of full-scale measurement data
e Observe the shape of wind profile measured in met masts, and classify different state of wind
profile due to varying thermal stratification of the atmosphere
e Compile the simultaneous measured response of wind turbine tower for respective wind
conditions and wind profile
e Compile a VIV data set for validation of calculation methods
e Perform VIV calculation with the help of pre-defined calculation script
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