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Research on Wake Characteristics of Offshore Wind Farms Based on 3D Scanning Lidar Data
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Abstract: In order to obtain optimal layout of offshore wind
farms to reduce wake loss, the wake observation experiment
was carried out in an offshore wind farm in Jiangsu, and the
3D-Lidar was used to measure the wake-flow data. The wake
characteristics such as wake length, wake width and wake depth
under three wake conditions of independent wake, half wake and
full wake were studied. The results show that, the wake length
is about 11D~12D (D is the rotor diameter) and the influence
of wake is weakened under the independent wake condition; in
the near wake region, the wind speed attenuation under the full
wake condition is significantly higher than that under independent
and half wake conditions; but in the far wake region, the changing
trend of the three wake conditions is the same, and the wake
width is about 3D, showing “double Gaussian” or “concave”
distribution, and the difference is related to the distance between
adjacent wind turbines; under the three kinds of wake conditions,
the wake depth in the near wake region where the wake velocity
loss is obvious is larger than that in the far wake region.

Keywords: offshore wind farm; scanning lidar; wake
characteristics; wake conditions
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Table 3  The normalized power generation of WTGS at different
downwind distance of wake
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