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Three dimensional numerical simulation of rotor in vertical descent flight
Cao Dong Cao Yihua

(School of Acronautic Science and Engineering, Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract. Using the actuator disc model, blade element momentum theory and computational fluid dy-
namics( CFD ) method, the flow field and aerodynamic performance of a helicopter rotor in vertical descent
flight were simulated. In calculation, the loads of spinning rotor were represented as momentum source terms
distributed along the span of the rotor with functional relationship to the local flow conditions. The finite vol-
ume method was adopted and incompressible Navier-Stokes (N-S) equation was solved in Cartesian coordi-
nates. The Spalart-Allmaras(S-A) turbulence model, especially the induced velocity empirical formulae were
also included in the calculation method. The simulation results for flow field and aerodynamic performance
show good agreement with the experiment data. Therefore, this numerical simulation technique is proved to be
feasible for analyzing rotor flow characters in descent condition and it also provides the references for the fur-
ther vortex ring state research.
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