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The WINSENTvalid project is an ongoing research initiative in Baden-Wiirttemberg centered
on a complex terrain wind energy test site on the Schwébische Alb. The site features four
meteorological masts equipped with sonic anemometers and two 750 kW research wind turbines,
which will remain in operation for approximately twenty years to address fundamental research
questions concerning wind energy in complex terrain with hills and forests.

This thesis aims to evaluate the capabilities and limitations of the IAG Pointwise/Backgrid
mesh generation tool under challenging complex terrain conditions. Different zones of the test site
shall be meshed for various wind directions, including configurations where mountains obstruct
the flow or where the inflow arrives at non-parallel angles to the ridgeline. The turbulent inflow
will be reconstructed from sonic anemometer measurements using IAG-developed conversion
tools, and the resulting flow fields will be validated between pairs of meteorological masts. Forest
canopy and ground roughness modelling, along with a parameter study on model accuracy,
complete the scope of this work.

Tentative Tasks:
e generate computational grids for different zones and wind directions on the hilly test site
o test the meshing tool under challenging inflow conditions (hills and angles)
e convert sonic anemometer measurements into turbulent inflow fields using IAG tools
« verify that the simulated flow develops consistently between meteorological masts
o model forest canopy and ground surface effects
e conduct a parameter study to assess the accuracy of the IAG toolkit
Prerequisites:
e interest for fluid dynamics and meteorological-scale turbulence
o willingness to work with scripts and terminal-based software
e patience and attention to detail
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