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Application of Fast Multipole Method in Free Wake Analysis
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Abstract: To improve the computation effeciency in rotor free wake analysis, the application of 3-D fast
multipole method (FMM) in the calculation of the induced velocity produced by line-vortex elements is
studied. Computation domains of FMM under hover and forward flight conditions are constructed re-
spectively. During the calculation of far-field induced velocity, the line-vortex elements are regarded as
vortex particles, and the expression of their induced velocity is derived. By the calculation of the induced
velocity of vortex elements in a rotor wake under hover and forward flight conditions, the validity and
the accuracy of the method are analyzed. Furthermore, the shape of free wake of a rotor model is com-
puted under hover and forward {light conditions as well as the distribution of the induced inflow above
the rotor disc. Compared with the results of direct method and experimental data, the FMM algorithm
can keep high precision when improve the computation effect.
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