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Numerical Solutions of Offshore Wind Farm Based on Different
Analytical Wake Models

BAI Heming', WANG Nina?, WAN Decheng"!
(1. Computational Marine Hydrodynamics Lab(CMHL), State Key Laboratory of Ocean Engineering,
School of Naval Architecture, Ocean and Civil Engineering, Shanghai Jiao Tong University, Shanghai 200240, China;
2. Huadong Engineering Corporation Limited, Hangzhou 311122, China)

Abstract

With the rapid development of wind power industry, wind turbines cluster to form wind farms and grid
connected power generation, which has become the main form of wind energy development Under the
influence of environment, site and other factors, wake loss in the wind farm is very significant. In this paper,
basic characteristics of four typical analytical wake models are compared and analyzed, and applicability of
the analytical wake model in offshore wind farms under the inflow of neutral and convective atmospheric
boundary layers is studied. The large-eddy simulation method is used to perform numerical simulation of
offshore wind farms. The results reveal that atmospheric inflow condition and wind turbine hub height layout
have great influence on the power generation of the wind farm. There is great error in the prediction by the
analytical wake models. However, the Bastankhah wake model has a higher prediction accuracy after

parameter optimization, and is more suitable for productivity prediction of the offshore wind farm.

Key words: offshore wind farm; analytical wake model; atmospheric boundary layer inflow; vertically

staggered; wind farm power
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