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The Diagnosis of Cooling Tower System
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ABSTRACT
The aim of this study is to estimate the cause of Cooling Tower vibration and eliminate the faults of fan with
high vibration in spite of overhaul. The cause of high vibration was that the natural frequency of fan blade coincide

with second blade pass frequency. To achieve reduction of Cooling Tower vibration, change motor speed from
1784rpm to 1714rpm, and then the vibration has reduced conspicuously.
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Reduction Gear
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2.2.2. Cooling Tower

Adule wA
&

F A A5l
Qo] 24 7

S| H]
2xBPF %l&

w7

Zl50] 7}%} 9k Motor outboard 5~2] 3]

AA =z %O] .62mm/sec | A 2.02mm/sec =
71% 725k, F AEQ 2XBPF A% AR
8.46mm/sec ]/\1 100mm/secf—._ 88% 743kt

[e]

3 o]l Ae-r AA % %E*O] 7.55mm/sec ©]|

Al 2.62mmisec = 65% FFA3H L, 2XBPF ¥ %=
7.44mm/sec ol A 2.17mm/sec = 71% AR T}

o

Motor inboard A = % | A ZFAaskglor,

oA 2XBPF %ol Zhasht S4E wolw gt

131‘/} kel Ae, Ao oE A2 A
S Rt ol F Wk 5 A Fo] 7]ojeo] gk
%‘jé Aol WASES 7] "ol =, 2XBPF A
B2 2.81mmisec ol 4] 0.35mm/sec & 88%2] = 7t
25 Hola oy #4719 1 2 GMF A&t
harmonic A&E50] A9 A4S A &gtr] w&*
olt},
¥ 3. % F Motor & 9AE HEak
T 9 mm/sec
Motor Outboard Motor Inboard
M1H | M1V | M1A | M2H | M2V | M2A
Overall 4t
(LA =) 755|862 | 074 | 816 | 7.20 | 5.76
42 .5Hz
(A A) 744 | 846 | 054 | 790 | 7.02 | 2.81
Z+
Overall & | 5 6 | 202 | 0.39 | 3.18 | 1.69 | 453
(%)
4086Hz | 5171100 | 0.08 | 243 | 1.03 | 035
(%)
10.00
.00 :l‘«‘gld;‘ e il
soo % -~ 23 s
7.00
3 6.00 \ / \\.
0
400 F
3.00 A
2.00 [ V
1.00 F
0.00 t t t
M1H ‘ M1V ‘ M1A M2H ‘ M2V ‘ M2A
Motor Outboard Motor Inboard
EELE
a9 7. 24 A% 54 AAE A5 W

1093

01 -COOLINGSYSEM
0L -MH Nbior Quboard Horizonial (26707 )

b) F 2= ;<1 HH‘{}

12 8. Motor outboard 1| A

0L -COOLNGSYSEM
0L ABA Moorrbord Al (25747 )
.

g A, 5 v

I 8
Mex Anp 7
4
6
5
> 4
21
£ 3
=
= 2
= 1
= 3%
-
- L) L]0
BT
16343
%707
" 150638
Ik W "
3 w0 RV 1785
| ul ot L L 1 5638
Feg 4250
0 ] 10 150 &0 0o 108
FrequencyinHe SL 74
2~ 3F vF3
a) 73 WF&
0L -O00LINGSYSEM
0L MV Moor Odboard Vertcal (26707 ;
I ;
MacAmp 8
845
7
6
5
31 :
=
£ 3
z 2
2 23s !
-
o L i L J L "A‘U
707
16359
%707
151144
38
| | o RPN 1766,
L " L Ll 1 1 15
)
0 50 jurd 150 20 od: 149
Frequencyin Hz Spl 8459

=

NoxATp
3B

PK Velocity inmm /Sec

1

0

Jl 26701
163129
26707
138 151451
%70 RPME1785.
= —L - L 15:1451 "
0 @ 00 50 a0 e 1o
Frequencyin Hz S 286
19 9. Motor inboard = koA wH A S v a



PK Velocity in mm /Sec

PK Velocity inmm /Sec

0 ) O Aol B AAeIA 74 dominant St

14 T T -
al i PR BRIt
wl 26707 1635
w 3. o] XEE ¥Z Fan o 14 FsT$ 2XBPF
* Aol dA|sto] WAstE FHoE WA
. o] W7 Fan 3745 wHstel 2XBPF A
Al Lo v vlEoRH WEY Na EFE IE
' Difference Spectrum ‘{|: 9\;12}114'
ol 1 - |J L OIMH-BMW
‘ f f 26707 1511 - o
: 4. AW @3 ol F 7 wge AFFe AA T
. 238k o™, thel Motor inboard % kel A
6 ol 149 2 2 7)o) REY Fas 4
ol st g e el @A Q=
8 26 1)
0 20 o) 50 0 gif ?;e’ ROE L}Q—A}‘E}
Frequencyintz Sp2 10
. 5. AAEME= & A glo] Anrt &4 9l
219 10. Motor inboard 2] 3ol A o % A7 WA Gear o XwW HAFSH
gy ¥ E FaF A 2743t backlash & FAskE Zlo] wigh
43}t
01 -COCLINGSYSEM
0L -NPA Notor Inboard Axial
;; [ i i j Comparison Spectrum
o A
;E 26707 1637 _? 7|
20
. ] A S g5 dlF4l stx AUASH
ot ol bl AL ER QA9 A =Y
047 " - : : : Dﬂ;«mswmm
z Lo Uz
: L
T VL'V“‘ %“11‘ —— (1) Crawford.R.A., 1992, The Simplified Handbook of
2 ‘ Vibration Analysis. Computational Systems Inc.
3
4 ‘ ‘ ‘ ) . . .
ol o o o m e (2) Mitchell. S. J., 1993 Introduction to Machinery
Fregenyinkz %2 Analysis and Monitoring, Second Edition, PennWell
. . } Books.
719 11. Motor inboard = ko] A
g 3 AF TAhH (3) James 1. Taylor., 2003, The Vibration Analysis
Handbook, Second Edition, Vibration Consultants
Inc.
24 ol SES X ’ . . .
3. Z8 &= oA (4) R.L. Nelson, 1980, “Free Vibration Analysis of

Cooling Towers”, The Shock and Vibration Digest.

=
Aska g1l o 1S0-10816 Z%E 7]l
s B TR 9 8

W AIZE el An] o] o] Fojxfo

= gk

2. Motor ZHA] g2 w9~ vkol kAl &4
o #a l3lert ¥t Fan ° 2XBPF %

e

1094





