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ABSTRACT

The present work describes the prediction method for the unsteady flow field and the acoustic pressure field
of a ducted axial fan. The prediction method is comprised of time-marching free-wake method, acoustic
analogy, and the Helmholtz-Kirchhoff BEM. The predicted sound signal of a rotor is similar to the experiment
one. We assumne that the rotor rotates with a constant angular velocity and the flow field around the rotor is
incompressible and inviscid. Then, a time-marching free-wake method is used to model the fan and to
calculate the flow field The force of each element on the blade is calculated by the unsteady Bemnoulli
equation. Lowson’s method is used to predict the acoustic source. The newly developed Helmholtz-Kirchhoff
BEM for thin body is used to calculate the sound field of the ducted fan. The ducted fan with 6 blades is
analysed and the sound field around the duct is calculated.
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Fig. 4 Force vanation of the fan with shroud
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