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Vibration Analysis of Vertical Pumps

F A

Jin Sun Hong
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ABSTRACT

Vertical pumps are widely used owing to the fact that they occupy small floor space. In this
type of pumps, however, the vibrational problems are very important, since, in many cases, they

have less stiffness in comparison with lateral pumps. This study presents a simple solution method
for calculating the natural frequencies and modes of vertical pumps. In this study, a model of a
vertical pump was developed and the nondimensional parameters for the vibrational characteristics

of it were determined. Added mass was calculated for the effects of water and the transfer

matrix method was used.
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Table 3 Properties of the vertical pump model

Length Inner | Outer | Bending Mass per

Element (mg) dia. dia. stiffness |unit length
{m) {m) (N-m? | (kg/m)

1 060 | 0.200 | 0.218 | 6,592 x10° 68.15

2 0.72 | 0.200 | 0.218 | 6592x10° 68.15

3 156 | 0200 | 0218 | 6502x10° | 68.15

4 020 | 0200 | 0.218 | 6502x10° | 68.15

5 | 024 | 0340 | 0.360 | 3370x 10’ 85.77

6 0.60 | 0.580 | 0.600

1.614x10% | 14458
7 060 | 0.500 | 0520 | 1.042x10° | 12497
8 0.72 | 0500 | 0520 | 1042x108 | 12497
9 1.56 | 0500 | 0520 | 1.042x10% | 12497
10 | 020 | 0500 | 0520 | 1.042x10° | 124.97
11 024 | 0500 | 0520 | 1.042%x10° | 12497

Table 4 Added mass of the vertical pump

Element | Element | Length Inner dia. Outer dia. Added mass (kg/m)
1 2 (m) (m) (m) T M= Mn My
1 7 0.60 0.218 0.500 5443 -9170 28738
2 8 0.72 0.218 0.500 5443 -91.70 28738
3 9 1.56 0.218 0.500 5443 -9170 2878
4 10 0.20 0.218 0.500 5443 -91.70 2878
5 11 0.24 0.360 0.500 3153 -4164 6125
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Table 5 Natural frequencies of the vertical pump model

Mode 2
81.81 Hz

Mode 4 Mode 5
180.09 Hz | 238.64 Hz
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