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A Study on Vibration of Vertical Pump

Yeon-Whan Kim®, Hee-Soo Kim, Jun-Shin Lee, Yong-Chae Bae, Hyun Lee

Abstract

The natural frequencies of the support system for a vertical pump, which are a key factor affecting
the dynamic stability of the pump support system, are not easily predictable with analytical approaches
only, due to the difficulties estimating the effective stiffness of the connections between the concrete
base, the motor structure, the discharge elbow and the suction column of the pump system. This paper
presents the results of a finite element analysis and an experimental study performed to identify and
modify the characteristics of the pumping structure. The difficulties of modelling the effective stiffness
were overcome by utilizing experimental results in the analysis. Based on analytical and experimental
results, appropriate structural modifications are taken to reduce excessive vibration of the pump system

to a satisfactory level. .
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Table 1. Natural Frequencies of Original Pump

Window Type Mode 1 Mode 2
Parallel window 5.47 593
Transverse window 5.375 6.00

Table 2. Damping ratios of Original Pump

Window Type Mode 1 Mode 2

. 0.035 0.001
Parallel Window (14) ( 500 )

. 0.015 0.017

Transverse Window (33) (29 )

% () FARAAY FEAFY,

_60_

0.6

0.4

w 0.2
e

w 0.0

-0.2

-0.4

10.2 Hz

!

1
!
!

LARBRER] LRRERERN AR

-~

coa b by by

6 8 10

N

1

Illllll

FRF
(@}
=

i
o

|
e
no
A~ TTT T

6 8 10
Frequency (Hz)

12

Fig. 2. Frequency Response functions
of Parallel Window Type
(a) Discharge Direction,
(b) Direction Perpendicular to Discharge
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Fig. 3. Frequency Response functions
of Transverse window Type,
(a) Discharge Direction
(b) Direction Perpendicular to Discharge.
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Fig. 4. Comparison of Vibrations
at Normal Operation ;
(a) Parallel Window Type,
(b) Transverse Window Type.
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Table 3. Modal Parameter ratio of Modified Type

Mode 1
7.39 (7.15)
0.03

Mode 2
6.98 (6.93)
0.03

Parameter

Natural Frequency

Damping ratio
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