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Computation of Rotor Unsteady Aerodynamic Loads and Transient
Aerodynamic Response
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Abstract: A numerical method for calculating the rotor aerodynamic characteristics in steady and manoeu-
vring flight is established. On the basis of time-marching free wake analysis, this method applies the
4th-order accurate Adams-Bashforth-Moulton predictor-corrector multistep algorithm to calculating the
discreted rotor wake. Furthermore, the method also combines the flapping, trim models and the Bed-
does unsteady aerodynamic model, which can simulate the compression and separating effect on blades.
By the method, for a sample rotor, the unsteady aerodynamic loads in variational flight conditions and
the transient aerodynamic response under ramp increase in collective pitch are calculated and analyzed ac-
cording to the experimental data. It is shown by the results that the method not only can accurately pre-
dict the unsteady aerodynamic rotor loads in steady flight by capturing its variational characteristics a-
long blade azimuthal locations, but also is capable of precisely simulating the transient aerodynamic re-
sponse such as overshoot and delay phenomenons under ramp increase in collective pitch.
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