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CFD Simulation of Airfoil Effect on Hovering
Rotor Aerodynamic Performance
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(Science and Technology on Rotorcraft Aeromechanics Laboratory, Nanjing University
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Abstract : Based on the high-accuracy discretization scheme, a solving method by N-S equations for pre-
dicting the rotor aerodynamics performance of hover is presented to analyze the effect of airfoils on its
rotor. Considering the effects of flow on the rotor aerodynamic characteristics, N-S equations are used
to describe the viscous flowfield around rotor, and S-A turbulence model is chosen. High-accuracy Roe-
MUSCL scheme is employed to calculate flux. Firstly, the presented scheme is verified by simulating
the C-T rotor and BO-105 rotor. Then, based on a reference rotor, effects of airfoil on hovering rotor
aerodynamic performance are simulated by changing airfoil thickness, camber or max camber position
and airfoil combination. Results indicate that airfoil plays a key role in the aerodynamic performance of
rotor in hovering flight, and some airfoil design methods are obtained for improving the rotor perfor-
mance.
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