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Multi-objective optimization for aerodynamic shape of
helicopter blade
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Abstract: An aerodynamic model of-helicopter-rotor was set up based upon free-wake
theory, and a surrogate model was created with artificial neural networks. Based on the aer-
odynamic model and surrogate model,~an optimization framework with improved multi-ob-
jective genetic algorithm was used to optimize blade aerodynamic shape in hover and large
speed level flight:” Roter shaft powers were minimized in these two flight conditions with
constraints of figure of merit, effective lift-drag-ratio and maximum drag coefficient of blade
element, and Pareto front was generated. The blade of UH-60A helicopter was taken as an
example in this paper. The result indicates that the multi-objective optimization framework

of aerodynamic shape is feasible and efficient.
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Fig.1 Discrete wake model of a single blade
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Fig.3 Velocities and forces at a blade-element
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Table 2 Comparison of optimization results
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