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Fig. 1 Schematic of the background grid after adaption
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Fig.2 Comparisons of calculated axial induced

velocities with available experiment data
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Fig. 3 Comparisons on the velocity vector of the

single and co-axial rotor near the blade-tip
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Fig.4 Comparisons on the lift of the upper and lower rotor
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Fig. 5 Comparisons on the lift of the single and co-axial rotor
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Fig. 6 Comparisons on the vortex trajectory of the

single and co-axial rotor
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Calculation on flow field and aerodynamic force of

coaxial rotors in hover with CFD method

YE Liang', XU Guo-hua®

(1. Chinese Aerodynamic Research Institute on Aeronauticss Shenyang

110034, Chinas

2. Science and Technology on Rotorcraft Aeromechanics Laboratory,

Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: A solver which is suitable for the calculation of the coaxial rotor flow field was developed after

considering the complexity of flowfield and the unsteady aerodynamics of blades by combining the unstruc-

tured embedded grid method and the adaptive technique, aiming at estimating the characteristics of coaxial

rotor flowfield with more accuracy. In this solver, the unstructured embedded grid method was adopted to

simulate the relative movement among the blades, the adaptive technique was taken into account to capture

the wake and its effects to the flowfield and aerodynamics, and the unsteady N-S equations were solved to

simulate the unsteady characteristics of coaxial rotor flowfield. Based on this solver, the induced velocity

field of a coaxial rotor with experimental data was simulated, then the tip-vortex trajectory and thrust distri-

bution were calculated and compared with the corresponding single rotor results, and some meaningful con-

clusions were drawn.

Key words: coaxial rotor;unstructured grid;embedded grid;adaptive grid;helicopter



