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The Flow Analysis for Vibration and Noise Diagnostic of Vacuum Cleaner Fan Motor
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J[ Abstract }

Recently technology resulted in highly efficient and multiple-functional electric appliances considering environmental
problems. One of the environmental problems is noise of a product in respect to its function. A vacuum cleaner is an
essential electric appliance in our daily lives. However, severe noise resulted from high motor speed for improving the
function of the appliance is a nuisance for the user. This noise is caused by vibration from various parts of the appliance
and fluid noise during a series of intake and exhaust processes while rotating the impeller connected to the axle at a
high speed of the fan motor inside the vacuum cleaner rotating around 30,000-35,000rpm. Despite the fact that many
researchers conducted studies on reducing the noise level of the fan motor in a vacuum cleaner, only few studies have
been conducted considering both the theoretical and experimental aspects using fluid analysis by measuring vibration and
noise. Moreover, there has not been a study that accurately compared major noise data obtained considering both of the
aspects. In this study, both aspects were considered by considering the following experimental and theoretical methods
to verify the major causes of noise from the fan motor in a vacuum cleaner.
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Fig. 1 Structure of fan motor in a vacuum cleaner
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Fig. 2 The spectrum of fan motor case in a vacuum cleaner

g M Mg MK A0 B
EE 4

18 AURAE

Fragency (He)

(b) FFT of Point Al~A10

(a) Measuring point

o Fig. 59 £33% dojeiot BE AAH|2Y AEE
A dolelg ulma) W Bl2d Fus JYolA Bzt
WA A& ¢ 4 Utk 570Hz, 1.14kHz8) B3 2
A4zl ol Aold, 22 WAL AT Ha7| o

360 Hz 480 Hz 570 Hz

1.710 kHz 4.000 kHz

2.510 kHz
4.572 kHz 5.130 kHz 6.270 kHz

15.39 kHz

10.26 kHz 12.54 kHz

Fig. 3 3-D vibrating mode of fan motor case in a vacuum
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