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Abstract : Root cause Identification of the Vibration phenomenon in a feedwater pumping station was the main objective of
this research. First, the mode shapes of the pumping structure were investigated using numerical and analytical methods. Then
the  flow  pressure  and  streamline  distribution  in  the  pump  sump  were  examined  using  C.F.D.  simulation,  which  was
hypothesized can be a cause of vibration in the pumping station. As the problem specification of this research states, the
vibration phenomenon in the pumping station, with four parallel pumps operating at the same time and heavy vibration
recorded even after several maintenance steps. They also specified that a relatively large amplitude of vibration exited by
pumps 1 and 4 while others remain normal. As a result, the focus of this research was on determining the cause of such a mode
of vibration in the pump station with the assistance of Finite Element Analysis tools and Analytical methods. Major outcomes
were observed in structural behavior which is favorable to the vibration pattern phenomenon in the pumping structure as a
result of this research. Behaviors of the numerical and analytical models of the pump structure have similar characteristics in
their mode shapes, particularly in their 2nd mode shape, which is considerably related to the exact cause of the research
problem statement. Since this study reveals several possible points of flow visualization in the pump sump model that can be a
favorable cause of vibration in the system, there is more room for improved investigation on flow conditions relating to pump
vibrations.
Keywords : vibration, simulation, analysis, Ansys, Matlab, mode shapes, pressure distribution, structure
Conference Title : ICVP 2022 : International Conference on Vibration Problems
Conference Location : Venice, Italy
Conference Dates : August 16-17, 2022

World Academy of Science, Engineering and Technology
International Journal of Mechanical and Industrial Engineering

Vol:16, No:08, 2022

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
ec

ha
ni

ca
l a

nd
 In

du
st

ria
l E

ng
in

ee
rin

g 
Vo

l:1
6,

 N
o:

08
, 2

02
2 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/1
49

70
0.

pd
f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 16(08) 2022 1

https://publications.waset.org/abstracts/149700.pdf

