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The observational study of the vertical structure of
wind in boundary layer and wind-turbine wake flow
effect using multiple lidars and a wind tower
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Abstract

In this study data observed by three vertical-pointing lidars and one wind tower
during a field experiment were used to investigate the wind structure within boundary
layer and wake flow effect caused by wind turbine. The experiment lasted for 92 days,
from 15 June to 14 September in 2018, which represented the southwesterly monsoon
flow.

The observational data are utilized to construct the formulas suitable for describing
the local vertical profiles of wind within boundary layer under different wind speeds
and in day or night time. In addition, the wind-turbine wake flow effects are investigated
through the analysis of wind speed, wind direction, and their root-mean-square errors.
The dependence of the wake flow effect on the angular position and downstream
distance behind the turbine is examined. This information can be of importance in terms
of optimizing the deployment of multiple wind turbines, and estimating the impact on
power generation produced by nearby wind turbines. The long-term observational data
collected in this research can also be used to validate simulation results from high

resolution numerical models.
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