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Abstract In this study, an exhaust filter unit for removing bad smells is designed and manufactured to understand the

characteristics, damages, and effects on humans and animals of bad smell substances in laboratory animal breeding facilities.

Using the exhaust filter unit, a deodorization performance test using ammonia gas, as a typical bad smell in an animal

breeding room, was carried out for three types of activated and impregnated charcoal filters. The experimental results showed

that the pressure loss of the HEPA and carbon filter was increased with flow rate and that the average deodorization performance

for the case where an impregnated carbon filter was installed was a maximum value of between 93 and 96%, with various

fractional flow rates ranging from 1,500 to 3,500 m’/h in a laboratory animal breeding room. The experimental results will

also be used for the design and manufacture of a practical and efficient exhaust filter unit to cope with bad smell problems

in animal breeding facilities.
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Table 1 Bad smell substance of mouse and rat
breeding room"”

Items Bad smell (ppm/ (ppm/
substance Imouse) Irat)
Nitrogenous Ammonia 20.6x103 12.3x103
compound  Trimethylamne 39.3 434
Nomal 60.5 10.0
butryc acid
Organic acid N(?mal ' 0281 012
valeric acid
Isovaleric acid N.D 0.20
Aldehyde Acetaldehyde 4.98 1.90
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Table 2 Bad smell substance of rabbit and cat
breeding room'”

Bad smell (ppm (ppm
I
tems substance /1rabbit) /1cat)
Nitrogenous Ammonia 3.05x10% 1.98x103
compound Trimethylamne 0.031 0.388
Nomal
butryc acid 106 N.D
Organic acid N(?mal . N.D 24
valeric acid
Isovaleric 0.045 N.D
acid
Aldehyde Acetaldehyde 5.63 3.65
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Fig. 1 Ammonia gas absorption mechanism of
charcoal impregnated with acid.
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Fig. 2 Comparision of deodorization between the
activated and impregnated charcoal.
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Fig. 3 Deodorization principle.
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Table 3 Types of charcoal

Items Type 1 Type 2 Type
(activated)  (impregnated) (impregnated)
.' [
Pict
ictures wy
TYPEL g R TYPE2 71y B 8 1 “n_p.i.,’m 83 842
Particle size 4 mmx 2 mmx 4 mmx
(DxL) 12 mm 4 mm 7 mm
Granularity
90 92 97
(%)
Packing 0.53(100%)
density 0.41(90%)  0.29(100%)  0.53(100%)
(g/ml) 0.30(80%)
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(b) Carbon ﬁlter

(a) HEPA filter

Fig. 4 HEPA filter and activated and impregnated
carbon filter in the EFU.
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7 Test Hole SUS 3 25A
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4 Carbon Filter ASS’Y 1 610x610x292t
3 Supply Moter ASS’Y 1 3HP (Inverter)
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Fig. 5 Schematic drawing of EFU.
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Fig. 7 Deodorization performance of impre-gnanated
carbon filter w.r.t. packing density(Type 1).
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Fig. 8 Deodorization performance of activated
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Fig. 10 Deodorization performance of impregnated
carbon filter(Type 3).
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Fig. 11 Deodorization performance of impregnated
carbon filter(Type 3) by ammonia
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Fig. 12 Average deodorization performance w.r.t.
carbon filter type.

& 4=k FEk b Al uhe} fro] 3k Ago] &
il o Agos 7] Al d A3z g4
g e o] FH50 AR dEYol ARl glEAE
i S ste] glsiglon, Ad x| wel Ho 1
~3A17F A% EFUE &7]ste] ZHFRAdEe] 0o] &+
AE BRlsta £ S St

Fig 12 Fig 11914 A3 vjsk 2o] FUE o]
EUOLE FAAAS W 10247 F PGl =
gl A oo] GAe £R w2 7 oFHAA A%

P

S yEhaL Utk Figo 12004 ®i=nke}l zho] AAbak
Bo] E=gkgt ﬂ" Hat FHAA a&S HHAS 3§
Al e dnk e A oFFHAA &0l 90~

93%tH, %238k Type 2 A HE| Q] -9 93~95%H,
A3 Type 3 2% BE | 45 Type 2 S TIH
o] 79-9} v|zetAY Z2a AF3EhE 93~96% 2] oF
AAAY TS eI Qi) webs el 57 3
A& A0S A9 Al 3%~4%9] mEe] F7HskaL 9l

199



s
M
g
ofot
N,
o)

o= & otk ol& oA A vke) o] Rk &
Aere] A9 o F7F 29 F3o] dojd 5 Ry
o} 7}2=o] E A @xto] dojiu} FRFEo| AtE =
v J 2 gdeke] A9 =83 S o]o] wkgaL
Zo] B = dto] FRg e 13}2 WA k= W AY
< 2] Wi oe® deech E3H Agl, Cul HE
A E] 7t Fig. 3004 vERd vk} o] 14 whkg
Al of Qk-g-3}o ﬁ'@x—i X—;%Xﬂ(Ag/Cu/Iodlne chemical

agent) =41 5 A2 @4dwk wwle] ofF st 24
wo] AAH7] EH—ErQ F5Eh w3 1 kg WS
Hlash R Auk Bl Type 12 33 o, 2 &
23 €re] Type 29} Type 3+ 2+t 63 9, 43 ?lili =
Ebar Q=T Type 39 -5 heE4do] oyt &4
ghol] vl womHA kA A S0l Type 1214 Type
20 e A ow FFatal, e HA ATk
Type 2°ﬂ H] 3 %‘Zﬂ*éli 22—3—% o o ok % AY
AZ AL FA,
*}rr*}g} E} O“j 5*}2}94 OJ J& flete], ok *E‘
A4 el A °401 s34 49y E m’uo}%
A% 8784 108/hE 71Foz vgud 50 m'e
2R AR A9 95% tie] o FH A AL 7}%%*3
ok 4= o]ouq’ E4 Mz §L/\-1E]—,] Hgog A

AbgA el FFEEFERA 50 m ~120 m)ol & @xﬂ
el FeF W9)(1,500~3,500 m/hylol Al T 94%~
95%°] HHAA oo B F U5S & T AUtk

4. 2 B

AEH o vk, YE APER
S0 5 2, el ANBE AR H1EA 52
A ) F 8
ALoi 3l 2l

o AES ?—j—% T AR
1) TxIUEe] W3l w}e GHAA 2 &2 Y
Lo] F7tel wet Frheb, 3ERo AHAA dHE
AR s A5 Sl digh EEAS S48 F
o] F7tell ulel HEPA ZE, &A% ZE Type 2,
Type 1, Type 39 +AZ HEHLS S-S & 5
Ao, B¢ Ha ddeks 483 Type 3% 25 ¢
) A %)\—

Fol ol ME oA Bae E

Wadhs 54 7N, 53, ARAgL
Cul) BHEE AHBehe A A0 BIDE A8l
T A5l wEiA FRAAAREC] 3%~4% TS
7

) FFA0R AYEE AR FREEEY 50

m’~120 m)ell tiak A A A< EZF % 91(1,500 ~ 3,500
m /ol A A2 Agl, Cul) BAES Agste] 27
HE 95%s 9T T A& AoE AAH, AFF
E AR o FHEAE AAIAA DAY a&F
o= AT g U= Ut o R FF o]e} T A ~H)
o] Bgo] ddHoz AQs o7 I

= 7
Al 7= AL A 7] = 7

97
Aglel wlol o 2R oF AAA At AT
2 Age] S =gy,

—

. Health Insurance Review and Assessment Service, The
medical care condition of Influenza case 2006 ~2008.
2. Korea Center for Disease Control and Prevention,

Korean Influenza Surveillance Report, 2007 ~2008.

3. Shin, S. G. and Song, J. H., 2007, Nano-silver at-
tached Activated Carbon used Removal of Odorous
Compound, Proceedings of the Korean Society of
Odor Research of Engineering, pp. 71-73.

4. Kang, J. H., Hyun, T., and Song, J. H., 2008, Pro-
ceedings of the Korean Society of Odor Research of
Engineering, Removal Efficiencies of Airborne Bacte-
ria using Granular Activated Carbon Filter, pp. 135-
136.

5. Nam, S. Y., Kang, B., Ha, Song, J. H., and Han S,
2010, An Experimental Study on the Deodorization
Performance Enhancement of the Air Handling Unit
using a Nano-Silver Material, Proceedings of the
SAREK 2010 Summer Annual Conference, pp. 739-
744,

6. SAREK : Handbook, 2011, Air-conditioning, Ch. 5,
Bioclean Room, Vol. 2, No. 4.

7. Cho, J. S., 2005, The Fundamental Architecture and
Facility of Laboratory Animal, National Institute of
Food and Drug Safety Evaluation.

8. National Academies Press, 1998 Guide for the Care
and Use of Laboratory Animals.

9. Yang, I. H., 2000, Laboratory Animals Air-condition-
ing.

10. Hwang, D. Y., 2007, Laboratory Animal Facility of
GLP, Jounal of KARSE, Vol. 6, pp. 41-48.

11. Yanai Hirosi 2005, Activated Carbon, Dong Hwa.

12. Rodriguez-Reinoso, F., 1989, An Overview of Me-

thods for the Characterization of Activated Carbons,

Pure and Appl. Chem., Vol. 61, No. 11, pp. 1859-1866.

(© SAREK




<<
  /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


