An Overview of the Lollex Experiment
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Rationale: Very large wind farms influence the boundary layer — where is the momentum coming from?
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Figure 1
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Various fluid mechanical flow phenomena in wind farms, including wakes, their superposition, and interactions with the atmospheric
boundary layer (ABL), development of internal boundary layers, and, if a wind farm is large enough, the attainment of a fully developed
wind turbine array boundary layer (W TABL) regime.

Flow Structure and Turbulence in Wind Farms

We aimed at a measurement campaign at the Rgdsand Il offshore wind farm in

Lolland, Denmark, with a high-intensity measuring period where we deplo
5 y 5P Doy Additionally, one fellow at University of Copenhagen investigates how such a

UAS, Lidars, and collect information from satellites to establish the transition Modelling T | , - , ,
between the undisturbed air and the atmospheric boundary layer in the Wind Turre geographically distributed and diverse community of researchers actually

presence of the wind farm. collaborates.

Method: A Measurement Campaign in Lolland - Lollex

Initial plan: 3 weeks intense obs in Sept 22 Real life Actual campaign: April-July 23
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We started 6 months before the envisaged

starting date (Sept 2022) to discuss with flight
" authorities — too short for the flight permits (we

ot | 0 N Ko - o need one for flying profiles up to 600m, and one

- VTOL drone flight along lidar sheet | <5 s . . 5 ] ] ] ]

L o = for flying Beyond Visual Line of Sight). ->

Postponed to March 2023. Starting with 2 lidars

on the CTV.
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Lidar finally
set up in April.
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Nordstream 2 explosions 27 Sept: no more

access to substation to set up lidars. Finally P _
possible from February. Ongoing discussions g _———— 1
with flight authorities — 6 months later, still no o
permit. Therefore, the dedicated boat for the
lidar had to be cancelled too. All campaign data will be openly available. Shokoufeh

Malekmohammadi, UiB

Plus: Lidars on CTV since September.

Radial Velocities During One day
80 meters from the surface

Other results by the fellows
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and the direction of the
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We investigate the wake effects using the Weather Research and We investigate the wind wakes for several offshore wind farms :ut?r;obuticjui:t How far should the sensor be placed from the main N i
Forecasting model (WRF) with two wind farm parametrisations (OWFs) in different regions. Our main focus was to study the Counterweignt  fuselage to reduce the influence of the propellers- :
(EWP, Fitch) under different atmospheric stability conditions and hidden relationship between wind wakes and the configuration and induced flow? And in which directon? » Aday's track of a = ”
wind directions ] [ capacity of OWFs. Furthermore, quantifying the impact of the vessel B
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) \ | - OWFs being built close to the coasts, many challenges have *]— rionw = CFD simulations show that: gf's”p‘ffyiés “ &
5, | Comparing the “meso” wakes against appeared and can be studied and investigated using high spatial = 7 Horizontal is always better that vertical '
| engineering models. resolution satellite data, with Synthetic Aperture Radar (SAR) as o = B Closest distance: 0.63 up to 1.50 D
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Next steps
Abdul Haseeb, DTU Grischa Fraumann, UCPH - Collect Lollex data, publish the data 5
- Flight campaigns elsewhere (near Tubingen)
Modeling of the spectra at lower Study of scientific collaboration. : Finish 13 Phl;)s : :
frequencies under different Participant observations of preparations for - Stud.les of wind farm wake control, and vertical axis Y.
stability conditions. the Lollex experiment, for example, several turbines BT . o
e test flights of UAS and installation of Lidars. - Possibly experiment at floating vertical axis turbine 2 fiays of test flights in Septembef from th_e boap
LN TEn / \ (SeaTwirl prototype, Sweden) within 1%Om max a?Itltude regulations — still hoping
_2 \%‘\J‘v"ﬁ \ - Find financing for Lollex 2, doing the full experiment for the flight permits. The copter also can measure
“\ . /3 sea spray.
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Cross Spectra

K [m -1
tm-] xan(k1, Ay) = 37 (kv Ay) + X3 (1, Ay)

Accurate prediction of spectra and
wind coherence leads to better

estimation of loading and Thanks to RWE / Rgdsand site team for continued support!

. Train2Wind.eu or @Train2Wind on LinkedIn
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