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Study of Floating Offshore Wind Turbine Wake Model Based on
Deep Symbolic Regression
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Abstract: In recent years, offshore floating wind turbine technology has developed rapidly, and many countries are planning to
establish offshore floating wind farms. Studying the wake model of floating offshore wind turbines is crucial for reducing the wake
effect and optimizing wind farm layouts. Most existing wake models are only applicable to fixed offshore wind turbines, while the
motion of floating offshore wind turbine platforms significantly affects their wake characteristics. Therefore, it is necessary to
propose new wake model specifically for floating offshore wind turbines. In this study, a wake model of floating offshore wind
turbines is investigated by using the deep symbolic regression method. Firstly, the wake velocity field data are obtained by simulating
the surge motion of a floating offshore wind turbine using large eddy simulation coupled with the unsteady actuator line method,
using the FOWT-UALM-SJTU solver developed by our research group. Subsequently, the wake model expression is derived through
training with the deep symbolic regression method. Finally, the proposed wake model is validated, and it is found that the mean
square error of the velocity deficit in the wake area is 0.002 92, and the average relative error is 11.93%. The results demonstrate that
the model can accurately predict the boundary and velocity distribution in the wake region of a floating wind turbine under surge
motion.

Key words: Floating offshore wind turbine; Wake model; Deep symbolic regression; Numerical simulation
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