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Table 1 ~ Material performance data
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=
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=

parameters GFRP 45° PVC foam GFRP 0°

Young’ s modulus E /Pa 1.18E+10 5.70E+07 4.33E+10
density p / (kg/m? ) 1.90E+03 3.00E+02 1.90E+03
stretch allowable strength E /Pa 4.65E+07 1.30E+06 2.61E+08

compress allowable strength E /Pa 8.08E+07 3.37E+06 2.75E+08
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Table 2 Wind rotor parameters
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Table 3 Parameters used in NSGA- I

parameters value parameters value
number of blades N 3 population size P, 100
radius of rotor R 63 crossover probability C,,, 0.8
maximum speed @, /(r/min) 12.1 mutation probability C, 0.05
design wind speed V; /(m/s) 9 crossover index C, 2
rated power P /MW 5 mutation index M 20
cut-in wind speed V,, /(m/s) 3 max. No. of generation G, 500
cut-out wind speed V,,, /(m/s) 25 reduction rate R 0.55
airfoil family DU/NACA 63
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Improved NSGA- Il in Multi-Objective Optimization
Studies of Wind Turbine Blades

WANG Long, WANG Tong-guang, LUO Yuan
(Jiangsu Key Laboratory of Hi-Tech Research for Wind Turbine Design,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, P. R. China)

Abstract: The non-dominated sorting genetic algorithm was improved with controlled elitism
and dynamic crowding distance, obtaining a novel multi-objective optimization design algorithm
for wind turbine blades. As an example, a 5 MW wind turbine blade design, taking maximum
power coefficient and minimum blade mass as the optimization objectives, was presented. It is
illustrated from the optimal results that this algorithm has a good performance in handling multi-
objective optimization of wind turbine and it gives a Pareto-optimal solutions set rather than the
optimum solution from the conventional multi-objective optimization problems. The wind tur-
bine blade optimization method presented provides a new idea and general algorithm for multi-

objective optimization of wind turbine.

Key words: wind turbine; multi-objective optimization; Pareto-optimal solutions; NSGA- Il



