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A Noise Control of Cooler Housing in Large Scale

Vertical Motor

W.H.JOO, D.H.KIM
Abstract

Recently, a severe noise problem was encountered during a shop test of large scale vertical motor. In
order to identify the noise characteristics and propose the countermeasure, a variety of experiments
such as sound excitation test and contribution analysis was carried out in addition to ordinary noise
and vibration measurements. The results showed that the severe noise level was dominated by an
acoustic resonance phenonmenon in the cooler housing and higher sound power of outer fan. Through
proper treatments, the noise level could be acceptable.
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Table 1. Main Specification NYE 930 28A223E Table 29
Outt;utl (kW) 4,100 Fig. 391, 254423+ Table 390 Yetiflch.
Frequez:; 2 ;(2) Table 2 Noise level of motor w.r.t. operating rpm
Rated rpm(rpm) 500 Hz Octave Band(dBL) dBA)
e 63 |125{2501500| 1k | 2k | 4k | 8k
450 {83.2(81.5{80.6]78.2|74.6{66.7]61.0|51.0] 79.2
s——% 500 [86.6]103.191.4|82.4/76.2|72.3(64.3|55.3| 89.4
o . 550 |188.11104.192.2{84.8|80.2|77.4{72.3/65.2] 91.3
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Fig. 3 Noise spectrum at the front panel of

cooler housing (500 rpm)

Table 3 Vibration characteristics of front panel
of cooler housing w.r.t. operating rpm
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(b) Pipe bundle
Fig. 2 Configuration of cooler housing

Dominant Vibration Fan blade
rpm Freq. (Hz) |Response(G)|frequency(Hz)
450 | 1425/1525 0.09/0.06 1275
500 1475 8.08 141.7
550 150.0 15.00 155.8
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o] Z}z} 894 dB(A), 91.3 dB(A)E o A 2)(82

dB(ANE %33R 23Hd. B L2EFEL
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(a) Vibration spectrum
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(b) Peak frequency
Fig. 4 Result of hammer test on the front panel

of cooler housing
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Fig. 5 Strouhal number w.r.t. pipe layout

angle (horizontal axes : pitch ratio)

B719 2L BolAsoz RE oA4AZL Uy
Wol o EAE FM7F WYL solTF g ¥

-134-



o FAse 94 olg FHS cooler housings]
baffleAlo] 8] L&A R E(cavity mode)9}e] FHol
o 4% Aoz FFHAY. £ SRZ=9
cooler housing &J%e AHFAFF7 UAsld H
A} 727 A dA(fully coupling) g o84 &
4 2g FEL ZFHAN Aoz BeEHUt

3.3 Cooler housingel *+=¥H¥

SRAZHAL L AAs7] A= cooler housing
el 12 445229 baffle 43¢ 24 R
o, dAate] FAEE dig $AY AHE <
sl BE3 22 FUYERY baffle XA £33}
et 7138 #FA BEoA A o# cooler
housing2 2 #FUHAE #FF& Z2A77 989
e AEE 5 % FrAMHeH, strA g
E 3PNl RAsE Fa5oA By doiz
T2 X ZANAYD £8 YT ¢HAA
Z, Hde 18 4% 254F FINE F438]
Ysta) Ade) BlBg B7En

331 2384

FzERAF AF4E B4E detdnd Asg
Fstgoen o1 A7E Table 49 Fig. 61 et
Wit

Table 4 Comparison of noise level(500 rpm)

Hz Octave Band(dBL)
Modh| 63 {125]250(500]| 1k | 2k | 4k | 8k
Before|86.6|103.|191.4|82.4(76.2{72.3/64.3/55.3
After {87.6]98.8|187.5/85.0{78.0|75.4/67.6|55.1
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Fig. 6 Noise spectrum at the front panel of
cooler housing (500 rpm)

Table 49} Fig. 69 27§ ¥¥E®d F2A73H
H & 2&5Ee) TaFAAT FRAFZF HA
2&FE0l 87 dBA)7H Hol A3 2&5HEA
82 dB(A)E %433 ALE ¢ F ANd 23
U, F2EAAN gy FeydRoezAMe Wy A
AEgFALE Ao FHFs ojFH Aoz 3
HE $AFYRIE(1438 Ho)d £ 1589 g
F (1415 Hz) R 2 824 & 23 o)
Hi e & F JUAT TE FRAEZF AR
A3 &3 FHFsE w$ AHA A 2 7
=g "dded oo EAAUESE ¢ ¥
At

332 S¥¢INAY

TFZAAPF 1A g Fa5e okdd &
AstE FH4(1438 Hz)el S4E FHMHoz 3
o}&t7] $18t cooler housing?t ®eldo &7}
AP sYdRen, 2 AAE Fig. 74 e
Wl

"0

8o

00

no

no

Sound Preasure (dB)

8.0

|

: l

0y - R R U Ik SR

" M M0 120 10 e 50 0 1MW M 1N M
Excitation Frequency (Hz)

Fig. 7 Sound excitation test
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Table 5 Estimation of cavity mode

Air Air temperture at
Wave operation (°C)
temperture length 330 234
at test
o (mm) (Before (After
(10°C) modification) |modification)
147. :
1415 Hz 1,192 72 Hz 1448 Hz
(1455 Hz) | (143.8 Hz)
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Table 6 Comparison of noise characteristics

(500 rpm)

Octave Band(dBL)
63 [1251250(500{ 1k | 2k | 4k | 8k

Combined=*| 85|99 |88{85|78| 75|68 (55| 87

dB(A)

W/o outer
75103 |82| 72|72 69|62 (62| 81
fan
F
M o685 8684|7672 62|51 | 84
Closed
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Table 7 Comparison of noise characteristics
w.r.t. intenal flow reduction

Closing | Dominant { dBL of 125 Hz | Overall
condition | freq. (Hz) |(center frequency)| dB(A)
100 % 141.3
85.0 835
Closed 283.8
50 % 141.3
86.2 83.8
Closed 283.8
25 % 144.0
° 89.0 843
Closed 142.0
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Table 10 Noise level of motor
Location —————____ |  dB(A)
Left cooler housing 80.2
Front side of main frame 80.9
Right cooling housing 78.4
Rear side of main frame 819
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(1] J. M. Chenoweth, Flow-Induced Vibration,
Section 4.6, Hemisphere Publishing Corporation.
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