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Abstract: [Purpose] For the development of the circular arc-type wing sail, [Method] To study the
aerodynamic performance of arc-shaped sails through numerical calculation, reliability of the numerical
calculation strategy is verified, lift coefficient and drag coefficient of a single wing sail at attack angles
ranging from 0° to 180° are calculated, numerical simulation on the longitudinal arrangement of two sails
are conducted, and the changes in lift coefficient and drag coefficient of each sail under different sail
spacings compared to a single sail are compared. [Result] Thrust coefficient of the two sails at different
spacings is calculated, and the results show that increasing the spacing can significantly enhance the thrust
of the two sails; the influence of different attack angles of the two sails on the thrust coefficient is studied,
and the results show that appropriately changing the attack angle of the rear sail can improve the overall
thrust of the two sails, the maximum thrust coefficient of the two sails under longitudinal and transverse
arrangements are compared, and it is found that in the side wind navigation condition, the thrust
performance of the longitudinal arrangement is better, while in the downwind navigation condition, the
transverse arrangement has better thrust performance. [Conclusion] The research results can provide a
reference for the design of arc-shaped sails and the optimal configuration of the ship's power system.
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