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Study on the effect of wake on the performance and load of a
downstream wind turbine
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Abstract : The effect of wake on the performance and load of a downstream wind turbine on a floating platform
is investigated with a computer simulation in this study. The floating platform consists of a square platform
having a dimension of 200 m x 200 m with four 2 MW wind turbines installed. For the simulation, only two wind
turbines in series with the wind direction were considered and the floating platform was assumed to be stationary
due to its large size. Also, a commercial program based on multi-body dynamics and eddy viscosity wake model
was used. It was found from simulation that the power from the downstream wind turbine could be reduced by
more than 50% of the power from the upstream wind turbine. However, due to the increase in the turbulence
intensity, the power is greater but more fluctuating than the power produced by a wind turbine experiencing the
same wind speed without wake. Also, it was found that the load of the downstream wind turbine becomes lower
than the load of the upstream wind turbine but higher than the load of a wind turbine experiencing the same wind

speed without wake.
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Table. 1 Data of a virtual wind turbine used

Number of blades 3
Hub height 80 m
Cut-in wind speed 35 m/s
Cut-out wind speed 25 m/s
Rated wind speed 11 m/s
Rated power 2 MW
Fig. 1 & & A7lA st = A7)
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7+o] NTM (Normal Turbulence Model)& %
43t
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Fig. 5 Wind data for simulation
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Fig. 6 Simulation results for electrical power.
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Electrical power anit: kW
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Fig. 10 Simulation results for electrical power
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Fig. 12 Simulation results for loads
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