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Calculations of unsteady aerodynamic interaction between
main-rotor and tail-retor of helicopters based
on CFD method
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(National Key Laboratory of Scienceand Technology on Rotorcraft Aeromechanics,

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

Abstract: Numerical/calculation research was performed for helicopter main-rotor/tail-
rotor interaction by using the CFD method. A computational method was established for aer-
odynamic interactions of main-rotor/tail-rotor configuration, wherein the three-dimensional
unsteady Reynolds-averaged Navier-Stokes (RANS) equations were used as the control equa-
tions, and overset grid technique was employed to simulate the relative motion between the
main-rotor and tail-rotor. Based on the developed method, the aerodynamic characteristics of
main-rotor/tail rotor interaction in hover, low-speed forward flight and cruising state were
calculated, and the influence of the tail-rotor rotation direction on the interaction characteris-
tics was analyzed. The results indicate that the interference influence of main-rotor on tail-
rotor is obvious in all calculation states, but not always negative, depending on the flight
condition. The interference influence of tail-rotor on main-rotor is relatively obvious in hov-
er, but negligible in forward flight condition. In addition, the tail-rotor rotation direction
has a significant effect on the aerodynamic force of tail-rotor, so reasonable selection of the

tail-rotor rotation direction can improve the aerodynamics of tail-rotor.
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