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Topic presentation

Conventional studies use the measured power of single wind turbines for the
validation or tuning of wake models [1]. Recent full-field campaigns showed the
opportunity to apply ground based scanning lidar or radar measurements to
evaluate the wind field in the wake from one or two-dimentional measurements
[2][3].

At ForWind - University of Oldenburg a multi-lidar system was developed
and installed at the offshore wind farm “alpha ventus”. This system includes
three long range scanning lidars connected to a control unit which distributes
the tasks and archives the measurements in a database. Azimuthal scans at fixed
elevation as well as vertical slices at a fixed azimuth, also called Plan Position
Indicator (PPI) and Range Height Indicator (RHI) trajectories respectively, can
be performed by each lidar up to a maximal range of approximately 6 km.

This configuration offers a unique opportunity to study in details the wakes
generated by one or more wind turbines. In particular PPI and RHI trajectories
can be performed simultaneously with the three units over the same region. In
this area it is possible to apply to the measurement the algorithm presented
in [4] or the so called Multiple-Doppler Synthesis and Continuity Adjustment
Technique (MUSCAT) [5] in order to evaluate the correlated wind field.

The scope of this master thesis is to study the interaction of wakes on the
basis of the multi-lidar measurements carried out in “alpha ventus”. In particu-
lar techniques will be developed in order to evaluate the wind field in the region
of single or merging wake.

In this master thesis the student will:

• develop an algorithm for the data processing of dual-doppler measure-
ments,

• identify which datasets collected in the experimental campaign in “alpha
ventus” are suitable for Dual Doppler analysis on the basis of the expected
errors evaluated according to [6], and eventually

• characterize the profile of the measured wakes on the absis of the Dual-
Doppler analysis
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Figure 1: Layout of a measurement scenario where two PPI scans are performed
by two lidars installed in the wind farm “alpha ventus” (left) and related mea-
surements (right)

The student has the opportunity to chose whether to focus deeplier on one of
the indicated points, or to include a comparison between the results of the Dual
Doppler analysis and the engineering models usually implemented in commercial
softwares [7] in the thesis.
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