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Investigation on the Excessive Vibration of A Mixer Facility in A Water Purification Plant
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ABSTRACT

Recently, mixers are being widely used in the water purification plant in order to increase the filtration efficiency. It has
been found that a severe vibration was being felt on a upper structure of a mixer facility during steady state operation.
The cause of the excessive vibration of the structure to which the mixer’s shaft is supported, has been evaluated through
modal analysis on the shaft and vibration measurements during operation. The fundamental natural frequency of the mixer's
shaft is found to be around 1.8 Hz and the main vibratory frequency around 30 Hz. It has been turned out that the main
vibratory frequency, 30 Hz is coincident with the fundamental bending frequency of the upper structure, and that the
acceleration signal of the upper structure and the displacement signal of the mixer’s shaft showed highly coherent to each
other. Accordingly, it reveals that the main cause of the excessive vibration is due not to the mixer’s vibration but to the
natural frequency of the upper structure excited by flow turbulence.
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Fig. 1 Section view of a mixer facility
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Fig. 2 Schematic of vibration measurement system
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Fig. 3 Auto Power Spectral Density of acceleration
signal(X direction)
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Fig. 4 Auto Power Spectral Density of acceleration

signal(Y direction) Fig. 6 Auto Power Spectral Density of displacement

of the mixer’s shaft in radial direction
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Fig. 7 Natural frequency of the upper structure
Fig. 9 Coherence between acceleration and
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Fig. 10 Coherence between acceleration and

Fig. 8 Fundamental bending mode of mixer displacement signals(at line 2)
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