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An Analysis of the Unsteady Flow-Field and Aerodynamic
Sound of a Turbo Fan used in a Vacuum Cleaner
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ABSTRACT

A new method to calculate the aeroacoustic pressure of a centrifugal fan that is used in a vacuum
cleaner has been developed. The centrifugal fan consists of the impeller, the diffuser, and the circular
casing. Due to the high rotating speed of the impeller and the small gap distance between the impeller and
diffuser, the centrifugal fan makes very high noise levels at BPF and its harmonic frequencies. In order to
calculate the sound pressure of a centrifugal fan, the unsteady flow field data is needed. This unsteady flow
field is calculated by the vortex method. The sound pressure is then calculated by acoustic analogy. In this
paper, only dipole term is considered in the equation. The noise generated by moving impeller and
stationary diffuser is calculated separately. The predicted acoustic pressures agree very well with the
measured data. The difference between the two is less than 4dB
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Table 1. Comparison of the predicted acoustic pressure with
the measured one

Measured Predicted
BPF(4014Hz) 69.3 dBA 695 dBA
2nd BPF(8028Hz) 340 dBA 80.8 dBA
3rd BPF(12042Hz) 72.2 dBA 71.9 dBA
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