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An Investigation on Influence of Vibration Noise in Cooling Tower on
Precision Equipments

Jin-Kab Lee
Department of Mechanical Automation, Gyeonggi College of Science and Technology
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Abstract Cooling towers have been installed on rooftops or outside of buildings and widely applied to control the
indoor temperature in residential areas and buildings. However, the noise and vibration resulting from their operation
may cause problems in adjacent buildings. The purpose of this study is to measure the noise and vibration of an
industrial cooling tower located adjacent to industrial plants and to investigate its influence on the surroundings
according to an authorized evaluation standard. Further, in order to measure the effect of the vibration of the tower
on the precision equipment inside the plant, an experiment is conducted to measure the vibration of the ground in
the plant and the targeted precision equipment. The measurement results indicate that the noise in the cooling tower
is 4 to 9 dB(A) higher than the maximum level defined in the standard of 68dB(A). The effect of the vibration of
the tower on the precision equipment is comparatively minimal, because that in the supporting frame of the building
is weaker than that on the floor where the precision equipment is located. The vibration of the floor on.
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Fig. 1. Counter flow cooling tower
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Fig. 2. Vibration sources and measurement position
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Noise
criteria[dB]
72
72
73
74
74
75
75

Model
(Capacity)
400R/T
450R/T
500R/T
600R/T
700R/T
800R/T
900R/T
1000R/T

Noise
criteria[dB]
64
65
66
67
68
68
69
70

se measurement position

Model
(Capacity)
80R/T
100R/T
1250R/T
1500R/T
175R/T
200R/T
250R/T
300R/T

Fig. 3. No
Table 3. Noise criteria of cooling tower capacities
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Table 1. Max. vibration limit
Table 2. IRD Mechanalysis Chart

Mechanalysis Chart[6]
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Table 4. Vibration result

Cooling tower
Position Vibration semi close
close type
type
mnys” 91 150
X
pm/s 480 387
i mm/s” 56 341
Cooling v
tower um/s 471 592
mnys” 64 82
Z
pm/s 177 180
mnys” 4 48
X
um/s 127 159
mm/s” 40 62
Support | Y
/s 123 186
, mnys” 38 62
um/s 107 182

(a) x direction
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(b) z direction
Fig. 6. Vibration spectrum at cooling tower
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Fig. 8. Vibration measurement position

Table 5. Vibration result

Point Measurement position mm/s” um/s
P1 Cooling tower base 107 166
P2 Barrier frame 64 101
P3 Precision equipment floor 96 114
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Fig. 9. Vibration measurement position

Table 6. Max. vibration result

Measurement position X Z
113(mmy/s’) 413(mm/s’)
Equipment
° (load) 147(umy/s) 530(nm/s)
1.2(um) 2(pm)
131(mm/s’) 245(mm/s”)
Equipment
(> (Frame) 150(um/s) 240(um/s)
1.0(um) 1.5(um)

373



HERE TP

s8] A17A A9, 2016

5 4 B

Tl sl AT AtgE WAHY AEhgol
FAUF-2] Aagnle] v JFE Frks] A8
Ztga ko] uidl, AUAgHE o R U A%
S7stainh Wzga Aarv)Ae] 7E Af BrplEdd
ofsf gaznle] Aol wA= e A At
ofgf o} e AEE AArt

1. 945 4288 12~77dB(A)E Y &3 W7

(2]

(3]

e e 1Y

ghe] 713 489 68dB(A)ET} 4~9dB(A) =
o} Wzhgte] Ax)E HR7F 3 BHo A o] A
7% A ool Hojof s} AAlE oF
2m~3me] Ao YAz, o]Z 3t tjo]
gt

m

o] k- agel Hlaf oF 10
~15% XIEO] Ak vk WY YgE e
B, 25717 1A 5o Hol®] F-9jelA
A 2E9] Hit2 8.lmm/sE IRD Mechanalysis

T

Aa
=
=

ChartE 7|5 o= 8 79 Fair(6~10 mmy/s)’ °ll
GlicRal=A
CQZEe] dgel A mAE dge Wz
go] Ash= A8 AA ZH e WEo] A
7 $1A) ek vhere] R vt gk v
] sk},
A AH 7} X3 Ay v AZS F4o)E
A ¢toll EoJ7) A S wd VFoRE ¥
A vttty Ao e x5S 7%
T ¢ £5= 147um/s, BYE 12umE AYA
H|o] A% 3E 7|F2AE 71F07 & 4 2=

BBN-Criterion®] %™ % class A9 50um/sel
Hojdty,

References

G. B. Hill, “Cooling Towers Principles and Practice”,
Butterworth-Heinemann, 1990.

kyu-Bae Lee, “Noise Evaluation and Measurement of
Cooling Tower at Apartment,” Conference of KSNVE,
p.1020-1023, 2004.

“Cooling Tower Vibration Analysis”,
Marley Cooling Tower Company,

Murphy, Dan,
p-29-33, The

374

Maintenance Technology, 1991.

Man Xu, “Control Measurements And Evaluation Of
Cooling Tower Noise”, Applied mechanics and
Materials, pp.322-327, 2014.

[4]

Min Ho Lee, “Diagnosis of cooling tower”, 7"
diagnosis course, KSNVE, 2008.03.

IRD Mechanalysis, INC, "General Machinery Vibration
Severity Chart", 2001.

Jin-Kab Lee, “An Investigation on Noise Vibration
Characteristic and Measurement Evaluation for Cooling
Tower”, J. of Korean Soc. of Mechanical technology,
Vol.14, No. 6, 2015.

[5] system

[6]

(7

[8] Kelly A. Salyards, “Review of Generic and
Manufacturer Design Criteria for Vibration -Sensitive
Equipment”, Proceedings of the IMAC-XXVII, 2009.

0| %l ZiJin-Kab Lee) (&3 9]

©1994d 49Y : Ph.D. degree in
mechanical engineering from Bochum
University, Germany in 1993 (7]
Ag-8k 1A

02001'd 29 ~ @A : A7
svjstu AAER 2

PN
L

o), 714 v g




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


