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Parameter Effect Research on Hovering Aerodynamic Characteristics of Coaxial
Rigid Rotor of High-speed Helicopter

Hu Zhiyuan, Shi Yongjie, Xu Guohua, Wen Xiaojun

National Key Laboratory of Helicopter Aeromechanics, Nanjing University of Aeronautics and Astronautics, Nanjing
210016, China

Abstract: The coaxial rigid rotor is an important development direction of high-speed helicopters, and it is of great
practical significance to carry out research on the influence of aerodynamic parameters. This paper develops a
method for calculating the aerodynamic characteristics of a coaxial rigid rotor based on CFD techniques considering
the trim model. The governing equations of this method are Navier-Stokes equations with the second-order upwind
Roe scheme used for spatial discretization and the implicit LU-SGS scheme selected for time stepping marching. The
turbulence model is Spalart-Allmaras (S-A) model, and the flow field information exchange between the upper and
lower rotors is achieved by the motion chimera moving overset gird method. The rotor pitch increment is solved by
Newton-Rhapson iteration method, which can realize the effective trim of coaxial rigid rotor. Then, the aerodynamic
performance of the coaxial rigid rotor in hover is calculated by using the established method. The effect of the
distance between the upper and lower rotors, especially the aerodynamic shape parameters of the blades on the
aerodynamic characteristics of the coaxial rigid rotor is analyzed. The results show that negative torsion twist can
improve the hovering efficiency of coaxial rigid rotors, but using positive twist distribution will reduce the hovering
efficiency of coaxial rigid rotors compared to negative twist.
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