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Design of stiffeners for reducing resonant vibration of large vertical pumps
and its verification
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ABSTRACT

This case study refers to resonance with vertical pumps. Vibration problem occurring after the in-

verter was installed for speed control. Its problem was appeared any revolution under rated speed.

Vibration data was acquired during normal operation and transient state. We examined FRF on its

resonance in field and also analyzed a result by finite element method. There was carried out the

retrofit in field which was based on these results for solving problem.

1. M

A 9 gt A= ST
WHA71E FEAA dEs Aikske,

FAA TA] Abe]Eol o] g5t} o]
Al E2 whE7] 99 B2 4o 4
A waL, FrtE Yihs
TE Twdopt gl 7]
AREE =, o8
BAo® MAHo HHIL 9low,
(circulation water pump)® W& A
swekal lan, ke Ao -

sol W7t BRew AAUGTL weldd,

_1_

|
=3

N o e

oo
.

2ol 81571
FHY A%\ HEA o

M

SAAR EEE, B )T
parkj@hanyang.ac.kr
Tel :(02)2220-0424, Fax :(02)2298-4634

FHKPS(F)

g

-458-

=gl M2 FFAo7 HasiAnt o] HxE 5
A3 A7 ojE Y] olE &olatA il T
AEnlE Agshy] g8 H2 2 ) wH A A R
AE7] SAEEE 24T F A IWHE A3}
o] Hska girt.

2= o5 UEgad AsU-EZ F AWH
7b AR | AR WE FReA] RS o)A
ot IR g a3 FFS @A 4, A
9 A o Akl A Augo
= AAE WA A Aqable.

2. ¥ HEOOIH =4 3 Reteadiy

2.1 8% dEe

(1) }\4]:]]/\}_00]:

o] #88 HZE 20,000 mY/Hrel F%E $E3
= ZZ0]7} 6,299mn, 27 1,315mel 1% AHF9



(3) Alddmiek ¥
HedH e 54, BA8198 ADRE/Sxp

(Bently Nevada)?] ZH|E AL&3t A57] A3t

F5 Aol AAF THEE AME WS bl
AAEE ¢4 T Aes AN, IJdFE
X %] notch® ©]&3 94 FA GAAE Al
A SR A AAste] FAlO S48kl e
i, ODS¢ A3d EEEAs q8 FxES
ME'scope VES 4.0(Vibrant Technology)$ ©]

&3ato] Fig 33} o] 434 nEiAS fa& 7%
B9 o] 134 ==& o] Aulo] A4 gAle)
of Mg Ae FAR 7R AA e ADRE/Sxp
s olgste] 4 9 EAsld Ed, AA
% Pulse(B&K) 3560C Z744H9} 121b 7130
HE ggste] WA +A® FRF(frequency
response functiom)A¥S 3k, FAH3 FRF
dlelHE ME'scopes ©ol-83ke] A4 RUiA
= AT F AfAEF REE dopiidith o
Fig 1 An outline drawing of motor and Y3t A7 AP ML F2EAH A I T F

pump structure =

Qs WA

AR T A, AEE FHPLE F
o] 2,935mi, 1,676HP9] 3% fr=aolmn, AXTA| YD
AAEE 395rpm e ZRE SO, o] fEFEx +
g BolstAl s719fsl HAd FFEA ] AHEE
AR8te] 220~395rpm WollA W& JlssleE W
AR, ABEALLO AT AP T o <L=mr
olm], Xg=o} A4 4 94 & FUsaL, po|HS —el  motor . | ddooo
92 AZ)719] AE7] e Abge] HEE 5 o = é Pk e
=2 A% Aurrel A Jk deelglon, o |
B/1t = 9] oW paie] HalA 9 sk ._6 % o
T} Fig 1olA 9} o] o] An] Fx&¢] HAubg eyt
710 ofefel AX|Eo] AN, dAE7|eh AZAH
AAFoE Xgor ¢S 7|E9 2EZY7L g_
AR Eo] dAeH, BA AAEZEA A FXIEA o
2 8 AAE T2 Aoz FAHNG 8

H

2 A AP 7 s Lapiop Garmpuar

2 AHE s B A Eeals AAEA Fig 2 An outline motor-pump and skeleton
Hede AEsew AES ArEa, Aded F diagram of tests
ODS(operational deflection shape)Z A&}
ow, AA| A FAPHE o] &t FXIAE 2.2 ReteAao| oSt sHAMH R
o AN EE, Au 9 AR sfjEkrs AT e e ans S R
Fig 29} 294t} S 317)9)8ke] Autodesk inventor(ver.11)Z 39

-459-

B



naygs &, Ry M A4S 7ekst
o] ©éd Al7|A 93, BE RIS wuyl A
A48 ZAsto] 183,973wE9F 94,0947 42 B
D503, ANSYS(ver.12)02 AR 319l
th AAZALS AT Ao AEEA ] A5
TxES STS316LE 2% 7,980 ke/m', FAF

193GPaclal, |2 FxEQ ZAHE SS4000=
=

=y
WeE 45709 5daa, dASFE 200GPa ol%
A =)
n

ol SdAlE ] ARl ol ERaE
Molgel AahEon Agetu, BLed Fo 48
HE QAURyE FpwA] 2o 2ilst o
e A F A G4 EfiE Wl sFow
A8, 24 F BEl Ae WrE gads
Foll= Feo] Zgato] EYAE shFo] AHojAn
2 o5& AH3 ayste] el lumped mass
o AAsint. aea, HE5 Y vpe
AR Eol glo] ARFEE FEHERUCR, FITEZS
2 g AZol(flexible flange joint) 3] 0]
o BE AFEE Xk 200E A AN
sgie
22 NESY Y 2UEY
(1) ¢34 % A5EA
Table 1 Measured vibration value at motor case
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Fig 3 Bode plot of motor top casing
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Fig 4 Orbit plot of motor top casing
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Fig 12 bode plot of motor top casing
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