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Reduction of Structure-born Noise in an Air Purifier
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ABSTRACT

In this study, we identified structure-born noise in a household air purifier and presented a method

for reducing such noise. After noise signals from the air purifier were measured using a microphone,

a frequency analysis was conducted to find the source of the noise. To identify the location where

the structure-born noise originated, the vibration signals of the scroll were measured, and the fre-

quency components of the measured signals were compared with the noise frequency components.

The experimental results confirmed that a forced vibration occurs in the scroll of an air purifier ow-

ing to a pressure change caused by the impeller rotation, and this vibration induces the struc-

ture-born noise. In addition, modal testing showed that the structure-born noise is amplified when the

natural frequency of the scroll radiating the noise coincides with the blade passing frequency.

Finally, to reduce the structure-born noise, a damping material was attached to the scroll, and it was

then experimentally confirmed that the overall sound pressure level was reduced by 1.2 dBA.
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Table 1 Overall sound pressure levels (OASPL) at
each measurement surface at 600 r/min

OASPL at measurement surface (dBA) Average
Top Front Rear Left Right (dBA)
534 50.0 48.5 46.9 49.5 50.2
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