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Unsteady Numerical Simulation of Rotor’s Flowfields
Based on High-Order Scheme

Fu Weijia, Li Jie, Lou Qilin

(College of Aeronautics, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract; A computational analysis procedure, which based on structure dynamic patched grid, the fifth-order
Roe-WENO scheme and unsteady RANS method, was developed for the numerical simulation of the unsteady flow-
filed of the rotor. Typical rotor examples were analyzed to verify the reliability of the procedure. Calculation results
of the Caradonna-Tung rotor show that the calculated pressure distribution of the rotor is in good agreement with the
experimental values. The developed procedure can be used for the numerical analysis of the aerodynamic perform-
ance of the rotor in hover or forward flight. In the case of the same computational grid distribution, the fifth-order
Roe-WENO scheme has a higher resolution for the simulation of the rotor’s wake than that of the third-order Roe-
MUSCL scheme and the wake of the tip vortex can be captured more clearly. The results of the propeller wing inter-
ference show that the developed procedure has good applicability for the unsteady simulation of the rigid rotation
type of problem. The procedure developed by this paper has high accuracy of wake vortex simulation, it can meet

the requirements of engineering applications.

Keywords: Structure dynamic patched grid, fifth order Roe-WENO scheme, rotors, propellers, unsteady flow





