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Analysis of aerodynamic characteristics of

coaxial dual-rotor tailless helicopters
YUE Jieshun, XING Liye
(Beijing Zhonghangzhi Technology Co. ., Ltd. . Beijing 100176, China)

Abstract: Based on the original configuration of a coaxial twin-rotor helicopter, a tailless helicopter
configuration was developed in this study. By using a numerical simulation method that combines
computational fluid dynamics (CFD) and the momentum source model, the aerodynamic characteristics
of the configurations with and without a tail rotor are compared and analyzed under different flight
conditions. The results show that under the unique requirement of flying in any direction, the tailless
configuration exhibits better controllability and maneuverability. Moreover, although the presence of a
tail rotor can enhance the static pitch stability, it creates strong aerodynamic interference with the
unsteady downwash flow from the rotors. It poses certain difficulties in predicting aerodynamic forces
and stability. In contrast, the tailless configuration, despite its lower static stability, is less affected by
the unsteady downwash flow during flight and requires less engine power. This study provides a theoretical
basis and technical reference for the aerodynamic design and stability control of tailless coaxial twin-rotor
helicopters.

Keywords: coaxial dual-rotor; tailless helicopter; computational fluid dynamics; static stability;
downwash flow
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