
7.2.4 Comparison with lidar assisted load simulations

In the following, the recalibrated DWM model is compared to a constrained simulation with lidar measurements of the mean-

dering and the wind speed deficit. The method to incorporate the wind speed deficit in the HMFR as well as the meandering

itself is explained in Section 6. Figure 15(a) shows the measured power deficit at WTG 2 when the turbine is exposed to the

wake of WTG 1 at an ambient wind speed of 8 m/s and an ambient turbulence intensity of 10 %. The blue solid curve with error
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Figure 15. Measured and simulated power over the wind direction (a) and simulated power over measured power (b) at an ambient wind

speed of 8 m/s and an ambient turbulence intensity of 10 %, when WTG 2 is exposed to the wake of WTG 1.

390

bars is the measured mean power deficit with all measurement results that comply with the requirements for ambient conditions

and the filtering criteria. Lidar measurements were not available for all collected data sets. The blue circles illustrate the 10-

min time series, where lidar measurements are available. The stars denote the simulated 10-min series using the recalibrated

version of the DWM model (DWM-Keck-c). The crosses represent the results when incorporating only the measured wind

speed deficit in the HMFR fitted to the Gaussian shaped wind speed deficit model (DWM-Lidar), whereas the squares consider395

both the measured meandering and the wind speed deficit in the HMFR (DWM-Lidar-m). The RMSE between measurements

(blue circles) and simulations are given in the legend. The recalibrated DWM model and the constrained simulations, which

only uses the measured wind speed deficit shape, agree similarly well with the measurements, but the results based on the

incorporation of the measured meandering (DWM-Lidar-m) fit considerably better to the measurements, especially towards

the left part of the curve. It has been observed that the meandering is more pronounced in the measurements than in the DWM400

model simulations as it could already be seen in Figure 5. Thus, especially at the edges of the wake, when the downstream

turbine is almost out of the wake, the amplitude of meandering becomes more important. If the meandering is more pronounced
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