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Computation on Flow Field and Aerodynamic Load of
Helicopter Rotors Based on CFD

Xu Guang» Wang Bo, Xu Guohua . Zhao Qijun
(Science and Technology on Rotorcraft Aeromechanics Laboratory.

Nanjing University of Aeronautics &. Astronautics, Nanjing, 210016, China)

Abstract: A computational fluid dynamics (CFD) solver based on structured embedded grid is built to
simulate the flow field of a rotor and to calculate rotor aerodynamic loads. In this solver, the three-di-
mensional unsteady N-S equations are employed, and discretized by the combination of the low dissipa-
tion Roe scheme and the third-order Monotonic upwind scheme for conservation law (MUSCL). The
Spalart-Allmaras one-equation turbulence model is also adopted. With the developed method, the flow
fields and aerodynamic loads of helicopter rotors in hover on Caradonna rotor, UH-60A rotor, and for-
ward flight on 7A rotor and SA349/2 rotor are calculated respectively. It demonstrates that the method
is very useful for improving simulation capability on the rotor flow field and thereby increasing the com-
putation precision of rotor aerodynamic loads.
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