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www.windindustrie-in-deutschlnd.de

2/15

universitdt{OLDENBURG



Any problem here for a Lidar?

- »

www.windindustrie-in-deutschland.de

rrect Lidar wind speed.

2/15

universitdt{OLDENBURG



The situation now and how to improve it

long-range Lidar, Ultrasonic anemometer (e.g.),
PPI-, RHI-scans, + wind speed magnitude and direction
line-of-sight speed usually misaligned by some degrees
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Alignment error introduces Lidar wind speed error

Wind speed: Sonic vs. Lidar
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Alignment error introduces Lidar wind speed error
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Vs = projection of wind speed magnitude on line-of-sight

Ultrasonic anemometer (“Sonic”)
in-situ, and Lidar from far distance:
measure at same point.

long range
Lidgr d
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Vios = projection of wind speed magnitude on line-of-sight
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Vs = projection of wind speed magnitude on line-of-sight
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Shift of the V|, — sinusoidal
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Shift of the V|, — sinusoidal

maxX.
Maximum Vs at line-of-sight: sinu-
soidal shifted by o,
cos(a+P+Ax)
g O different orientations of devices will in-
> troduce shift A«
=— Meas. method 1
— " 2
min.

V] 45 90 135 180 225 270 315 360
Wind direction o [°]

ForWind N7-. 6/15

universitdt|oLDENBURG g arch




Shift of the V,s — sinusoidal
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Shift of the V,s — sinusoidal
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Measurement setting in wind farm alpha ventus
12 x 5-MW turbines in North Sea,
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Met mast FINO1 and wind farm alpha ventus

4500m ,

Measurement setting in wind farm alpha ventus

500m 1

12 x 5-MW turbines in North Sea,

¢ Leosphere Windcube 200S-600
long-range lidar on substation,

Gill R3-50 Sonic at FINO 1 mast,

Lidar to Sonic distance: 2864 m,
line-of-sight direction:

306.47°+0.28° (compass system).
Lidar on

Olmsupstation  124310-min meanvalues (~10days)
measured in range 140°—300°.
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\//05780,‘”'0 iS fine, isn,t it? It,S not.

Sonic 40m and Brontes Lidar, 2013/12/21 - 2014/01/19
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Vios: Lidar vs. Sonic

Sonic 40m and Brontes Lidar, 2013/12/21 - 2014/01/19
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Wind speed: Lidar vs. Sonic
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Wind speed: Lidar vs. Sonic
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Wind speed: Lidar vs. Sonic
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Misalignment Aa — LiDAR wind speed error
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Misalignment Aa — LiDAR wind speed error

Wind speed: Sonic vs. Lidar
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Conclusions

A long-range Lidar — operated in staring mode — is able to reduce direction
measurement errors to below < 1°.
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Conclusions

A long-range Lidar — operated in staring mode — is able to reduce direction
measurement errors to below < 1°.

After aligning of direction data, we don’t find a significant Lidar-to-sonic bias
anymore.
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Conclusions

A long-range Lidar — operated in staring mode — is able to reduce direction
measurement errors to below < 1°.

After aligning of direction data, we don’t find a significant Lidar-to-sonic bias
anymore.

Outlook:

- Minimum number of data for successful alignment?

- Effect of met mast shadow on Lidar data?

- Useful to determine wind speed- and direction-depending
misalignment angles?
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Thank you.
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