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WIND FARM SPEED OUTPUT VECTOR OPTIMIZATION BASED ON
WAKE WIND VELOCITY FIELD CALCULATION

Ge Weichun'?, Li Jingrui’, Teng Yun®, Li Jiajue’, Zhang Tao’, Hui Qian’
(1. State Grid Liaoning Electric Power Supply Co., Ltd., Shenyang 110004 ;
2. School of Electrical Engineering , Shenyang University of Technology, Shenyang 110870, China;
3. State Grid Liaoning Electric Power Company Limited Electric Power Research Institute , Shenyang 110006, China;

4. State Grid Liaoning Electric Power Research Institute Customer Service Center , Shenyang 110004, China)

Abstract: For the problem that the wake effect has an influence between the wind turbines, in order to make more
rational use of the wind power and increase the output of the wind farm, the optimization method of the layout of wind
turbines in the wind farm under the premise of constant wind farm area is proposed. Firstly, according to the actual
simulation data of wind field, the wind speed vector calculation model of wake wind speed field and the wind speed
calculation error function of wake area are established. The wind speed vector optimal solution of wake region is
iteratively calculated. Then, based on the improved particle swarm optimization algorithm, the particle swarm is
optimized by optimized parameter density entropy clusters and different populations. The optimal wind field layout is
calculated and the computational efficiency of the computer is improved. Finally, this paper simulates the wake velocity
vector iteration model and the wind turbine layout calculated by the improved particle swarm optimization algorithm
through CFD simulation. When the input wind speed vector changes, the model can calculate the wind speed vector of
the wake effect region. The simulation results and analysis prove the correctness of the model and the optimization
algorithm.

Keywords: wind power; wind turbines; numerical models; particle swarm optimization(PSO); CFD



