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Unsteady flow field interaction of coaxial rotor

LU Congling, QI Haotian, XU Guohua

(National Key Laboratory of Science and Technology on Rotorcraft Aeromechanics,

Nanjing University of Aeronautics and Astronauticss Nanjing 210016, China)

Abstract; The aerodynamic interaction of coaxial rotor during the meeting of blades is
most intense in the periodic interaction. In order to explore the characteristics of the flow
field interference during the meeting of upper and lower blades of coaxial rotor, a numerical
simulation method for aerodynamic interaction based on the unsteady Reynolds averaged
Navier-Stokes (RANS) equations was established. Moving overset grid was applied to simu-
late the motion of the coaxial rotor. The motion of two airfoils with relative horizontal trans-
lations in the flow field was simulated to investigate the characteristics of flow field interfer-
ence at a specific cross section of coaxial rotor. The variation of aerodynamic performance
and the characteristics of flow field for the coaxial rotor and two airfoils system were ana-
lyzed, and the parameter effects of two airfoils system on the aerodynamic interaction were
discussed. Results indicated that the lift increased first and then decreased dramatically dur-
ing approaching of blades of the coaxial rotor and two airfoils system, and finally became sta-
ble. The lift fluctuation amplitude of upper and lower rotors was 30% and 22% , respective-
ly. The aerodynamic interaction between the upper and lower airfoils decreased with the in-
crease of the separation distance, and the lift fluctuation of the upper and lower airfoils

changed differently to the variation of separation distance. The amplitude of the lift fluctua-
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tion of the two airfoils rose with the relative thickness of airfoil. and the secondary fluctua-

tion occurred. The amplitude and range of the lift fluctuation of the airfoils with smaller rel-

ative inflow velocity were larger when there was extra inflow.
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Navier-Stokes equations
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