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ABSTRACT: Bio Clean Room(BCR) and pharmaceutical product manufacturing facilities require
careful assessment of many factors, including HVAC, controls, room finishes, process equipment,
room operations, and utilities. Flow of equipment, personnel, and product must also be considered
along with system flexibility, redundancy, and maintenance shutdown strategies. It is important
to involve designers, operators, commissioning staff, quality control, maintenance, constructors,
validation personnel, and the production representative during the conceptual stage of design.
Critical variables for room environment and types of controls vary greatly with the clean space’s
intended purpose. It is particularly important to determine critical parameters with quality assu-—
rance to set limits and safety factors for temperature, humidity, room pressure, and other control
requirements. In this paper, oxygen cluster ion equipment was utilized in order to enhance the
indoor air quality and to prevent the airborne infection of ward in hospital. Moreover, the perfor—
mance test of the equipment was also performed in order to develop the optimal sterilization system

of BCR using the equipment.

Key words: Bio clean room(®}°] 2. &8 &), Oxygen cluster ion(2FA o] =5 2 H), Prototype of
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Fig. 1 An principle of oxyzen cluster ion.
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Fig. 3 Drawings of experiment equipment and measurement points.

Table 1 Working sample

The material of High pressure generating tube

Working

Copper plate

S——

Sample

Copper perforated panel

Aluminum perforated panel

Mesh panel
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Table 2 Experimental condition

The
material of The material of High pressure
Insulation generating tube
tube
Copper Aluminum SUS
Quartz  Copper esh
perforated perforated
tube plate anel
panel panel 494

An amount of Air Anions [EA/CC]
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Fig. 5 The anion emission according to
material changes of ion generation
device(Quartz pipe).
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Fig. 6 The anion emission according to the
distance(Quartz pipe).

Table 3 An amount of the anions(Quartz

pipe)

Copper Copper  Aluminum  Mesh
Measure plate perforated perforated panel
distance panel panel

[EA/CC] [EA/CC] [EA/CC] [EA/CC]
300 mm 214 186 157 153
600 mm 209 197 166 153
900 mm 231 189 163 149
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Table 4 Experimental condition

The material

. The material of High pressure
of Insulation

tube generating tube
. SUS
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Fig. 7 The anion emission according to
material changes of ion generation
device(Tempered glass pipe).
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Fig. 8 The anion emission according to the
distance(Tempered glass pipe).
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Table 5 An amount of the anions(Tempered
glass pipe)

Copper  Copper  Aluminum Mesh
Measure plate perforated perforated panel
distance panel panel
[EA/CC] [EA/CC] [EA/CC] [EA/CC]
300 mm 153 110 147 144
600 mm 160 110 143 163
900 mm 159 111 126 139
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Fig. 9 The anion emission according to
material changes of ion generation
device(Measurement point : 300 mm).
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Fig. 10 The anion emission according to
material changes of ion generation

device(Measurement point : 600 mm).
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Fig. 11 The anion emission according to
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device(Measurement point : 900 mm).
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Table 6 An amount of the anions
The material of high pressure generating tube
Measure ~ The material of Aion Copper ~ Copper perforated Aluminum
distance enerating tube Mesh panel
18 g g plate panel perforated panel [EA/CC]
[EA/CC] [EA/CC] [EA/CC]
Quartz pipe 214 186 157 153
300 mm -
Tempered glass pipe 153 110 147 144
Quartz pipe 209 197 166 153
600 mm -
Tempered glass pipe 160 110 143 163
Quartz pipe 231 189 163 149
900 mm -
Tempered glass pipe 159 111 126 139




Bio Clean Room(BCR)¢] ¥

o
o]
o
>
B
iy

Y 2aEo] 2 WA X sfdel| e AT 13

4. 4 = 3| AAHEIFA Q) o] AT 73] A Du| 2 T35
AF5HTh
2 Ao = Fol BRI 74 A A
wE Fol WA AA Ao i3 WEE S ES N |
gtk vy Z2ES Ak
ol WA o] Fol LAFS Aol M 1. Healthkorea, 2009.
HA-sHoz FdE Zo] 7 =koH, & A 2. WHO, 2007, Avian Influenza, Including Influ-
Ao dAGAET oF 26% A =2 S & T enza A(H5N1), in Humans : WHO Interim In-
AT fection Control Guideline for Health Care Fa-
tgos AdaA-sriad AYga-AL s & cilities.
o= A YERen, defd-sreHor T 3. Esswein, E. J. et al., 2004, Environmental and
g g o] Gole waee] 7hg we e Occupational Health Response to SARS, Tai-
= epg

wan, EID, Vol. 10, No. 7.
4. CDC, 2007, Guidelines for Isolation Precautions
. Preventing Transmission of Infectious Agents

ol AR o & =
900 mm7} 7F¢ =A YEeERGA R A wE w
AF Aste] g dAS sHS HolA] e s

PN
& 5 AArt

o
Y
Ach
=2
=
il
k3
o
ot

in Healthcare Settings-Recommendations of
CDC and HICPAC.

FF urh o 45e 71ES 22 Aslie
Foan g | €317) AN 5. Healthkorea, 2009.
T Wstel] W Fol& A vA WA T _ ) ,
e 3 So] WAl eIl W oA Tt BHak 7 6. Axley, J. W., 2000, Design and Simulation of
ZAgo] "ot Zlow Aoy, 7|FEe] ¥ v Natural Ventilation Systems Using Loop Equa-
=% = = N= O y = o
ol¢ ZEE Au|ete] %3] B3k AP} Suly tions. in Healthy Buildings 2000, Espoo, Find-
S = T = = 1l U il T
ojof & Aoz ARHL. land.
7. ASHRAE Laboratory Design Guide.
= 7 8. Adams, E. W. et al., 1993, Simulations of TAQ
and comfort in multizone buildings. Indoor Air,
B oap= 90124 % Ae st sns 1= Vol. 93, pp. 533-538.




<<
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


