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Abstract In this paper, the aerodynamic design process of wind turbine blades is established. The optimization design
strategy is presented and the constraints that must be reviewed during the aerodynamic design process are summarized.
Based on this, this study developed a BEMT-based aerodynamic optimal design program that can be applied easily
to actual work, not only for research purposes, but also can be integrated from the initial concept design stage to
the final 3D shape detail design stage. The developed program AeroDA consisted of a concept design module, basic
design module, optimal TSR module, local shape optimization module, performance analysis module, design
verification module, and 3D shape generation module. Using the developed program, an improved design of the SMW
blade by NREL was made, and it was confirmed that this program could be used for design optimization. In addition,
a 10kW blade aerodynamic design and turbine detailed performance analysis were carried out, and it was verified
by a comparison with the commercial program DNVGL Bladed.
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Fig. 1. Aerodynamic force of wind blade
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Table 2. Result comparison of Bladed and AeroDA

speodms | @ pised | @ Aedr | P09
4 909.0 918.0 0.98
6 3067.8 3098.2 0.98
7 4871.6 4919.9 0.98
8 7271.9 7344.0 0.98
9 10072.9 10177.7 1.03
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