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Multi-objective Optimization Design of Wind Turbine
Blades Based on Improved NSGA-II

Wang Long, Wang Tongguang , Wu Jianghai s Luo Yuan
(Jiangsu Key Laboratory of Hi-Tech Research for Wind Turbine Design,
Nanjing University of Aeronautics &. Astronautics. Nanjing, 210016, China)

Abstract: An improved fast and elitist non-dominated sorting genetic algorithm (NSGA-ID) incorporating
controlled elitism and dynamic crowding distance strategies is applied in the field of multi-objective opti-
mization design of wind turbine blades. As an example of the algorithm, taking the maximum annual en-
ergy production, the minimum blade mass, and the minimum blade root thrust as the optimization objec-
tives, the 1. 5 MW wind turbine blades are designed with both two-objective and three-objective condi-
tions. The results indicate that the Pareto-optimal solutions of two-objective conditions distribute on the
curves, and the solutions of three-objective case are on a five-order surface with evident boundaries.
Meanwhile, this algorithm gives a Pareto-optimal solution set rather than the particular optimum solu-
tion from the multi-objective design problems, which can provide a new idea for multi-objective opti-
mization of wind turbine.
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