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A Study on the Identlﬁcatlon of Aeroacoustic Noise and Noise Reduction for a Vacuum
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ABSTRACT

The vacuum cleaner that has no dust bag generates very high level annoying noise. The dominant noise source is the
2" BPF tone of the rotating impeller. In order to reduce the noise, we identify the acoustic characteristics and reduce the
noise of the vacuum cleaner and centrifugal fan. The resonance phenomenon is observed in blade passages and we
found out that the resonance frequency is very close to the 2™ BPF. In order to reduce this high-level peak noise, new
impeller is designed in this paper. The trailing edge of new impeller is inclined and this makes the flow interactions
between the rotating impeller and the stationary diffuser vane occurs with some phase shift. The performance of new
impeller is similar to the old one but the overall SPL is reduced about 3.6dBA. The SPL of BPF is reduced about 6dBA
and 2™ BPF is reduced about 20dBA. The vacuum cleaner, which uses newly developed centrifugal fan, generate more
comfortable noise than the old model and the strong tonal sound was dramatically reduced.
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Fig. 1. The flow path of vacuum cleaner.
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(a) shapes of impeller and diffuser.

(b} centrifugal fan combined with motor part
Fig. 2 Overview of the centrifugal fan used in vacuum
cleaner..
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Fig. 3 Measured SPL of the centrifugal fan and vacuum
cleaner.
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Fig. 5 Measured SPL with changing the operating
rpm.
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(b) Side view of the designed impeller
Fig. 7 Shape of the newly designed impeller I.

Fig. 8 Shape of the newly deied impeller II.
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Fig. 9 Comparison of the measured SPL for the
original impeller and new impeller
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Fig. 10 Comparison of the measured SPL for the
vacuum cleaner, which uses original impeller and new
impeller
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Table 1. The specific noise level for newly designed
centrifugal impeller

HdF | TF iy LIES =

rpm CMM mmAq dB(A)
Original 31973 1.61 1534 42.1
New I 33573 1.49 1307 40.3
New II 32960 1.56 1446 39.8
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