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Highly-Efficient CFD Method for Predicting Unsteady Transonic
Viscous Flow Around Rotor
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Abstract ; Aiming at improving the CFD simulation efficiency on the transonic viscous flow around rotor,
the implicit LU-SGS algorithm and OpenMP parallel strategy are employed for highly-efficient predic-
ting the unsteady flowfield of rotor. Firstly, the O-C-O type orthogonal and body-fitted grid around ro-
tor blade is generated by solving Poisson equations for the airfoil, interpoloting and folding approach.
Then the "disturbance diffraction method” (DDM) is utilized in the identification of hole cells, and the
parallel "inverse map”(IM) method is adopted for searching the donor cells, thus constructing the rotor
moving-embedded grid system. On these bases, the unsteady RANS equations coupled with S-A turbu-
lence model are used as the governing equations, the high-order scheme of Roe-MUSCL is used for spa-
tial discretisation of convective fluxes, a dual-time based implicit scheme of LU-SGS is adopted for tem-
poral discretisation, and the data sharing OpenMP parallel strategy is employed to accelerate the calcula-
tion as well. Finally, aerodynamic characteristics and blade-tip vortex characteristics of several rotors,1.
e. hovering ONERA 7A rotor, forward flight non-lifting Caradonna-Tung (C-T) rotor and lifting
SA349/2 rotor are simulated by the presented method. By comparison of numerical results with experi-
mental data, it demonstrates the effectiveness and high efficiency of the presented method on the CFD

simulation of the unsteady rotor flowfield.
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Interpolating and folding process of SA349/2

blade grid generation
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