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Motivation

Numerical weather Physical processes in the
prediction atm. boundary layer
/_)Cloud
From Bauer et al. (2015) From Serafin et al. (2020) - TeamX

- Goal: A better understanding of 3D turbulence in the ABL
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> Measure where necessary, with high resolution, simultaneous and in-situ
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Measurement system
HolyBro QAV250 x 35 2 SWUF-3D

Racing-quadrotor

GPS

]
-----
-y,
-

Temp +
Humidity

Controller / Autopilot (PixHawk 4)

« 3-axis Accelerometer

3-axis Gyroscope

3-axis Magnetometer
* Barometer

* Motor controller

 Wind measurement without additional sensors

» Dbased on aerodynamic drag related to quadrotor motions
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Experiment description — GM Falkenberg (DWD)

g Field Experiment on Submesoscale Spatio-Temporal Variability in Lindenberg

|
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Wildmann, Norman. (2022). Multicopter UAS measurements at GM Falkenberg during FESSTVal 2021 (Version 0)
[Data set]. http://doi.orq/10.25592/uhhfdm.10148
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Calibration against 99-m mast
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https://doi.org/10.1088/1742-6596/2265/2/022086
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Towards vertical wind and turbulent flux estimation with SWUF-3D

« 2D wind algorithm is extended with thrust-based vertical
wind estimation

Wildmann, N. and Wetz, T.: Towards vertical wind and turbulent flux
estimation with multicopter UAS, EGUsphere [accepted for publication],
https://doi.org/10.5194/egusphere-2022-110, 2022.

Deutsche unverdffentlichte Patentanmeldung Nr. 10 2022 106 240.6
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https://doi.org/10.5194/egusphere-2022-110
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Improved fast-response temperature sensor

* Fine-wire platinum resistance thermometer, compared to slow sensor in flight and
sonic anemometer
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Spatial-temporal measurements
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Lidar
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Horizontal spatial cross-correlation
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Horizontal coherence
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Coherence in ABL flow with a Fleet of UAS, BLM [submitted], 2022

Wetz, T. and Zink, J. and Bange, J. and Wildmann, N.: Analyses of Spatial Correlation and
| i DLR
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Outlook ESTABLIS-UAS

* Continued work on the FESSTVaL dataset

* Wind turbine wake measurements @ WiValdi

Exposing Spatio-Temporal structures of
turbulence in the ABL with In-Situ
measurements by a fleet of UAS

* Preparation of TEAMx campaigns within the ESTABLIS-UAS
project

%

Funded by
the European Union



https://forschungspark-windenergie.de/

