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Indoor Air Quality

UV-C ENERGY DOSAGE NECESSARY
FOR DISINFECTION AND STERILIZATION

UV-C Energy Dosage

(Microwatt sec/cm 2)

Mold Spores 90% 99.9%
13,000
13,000
44,000
44,000
60,000
132,000
111,000
17,000
17,000
5,000

Green

Olive

Olive

Blue green
Yellow green
Black

Black

White grey
White grey
White

26,400
22,000
88,000
88,000
99,000
330,000
220,000
35,200
35,200
11,000

Penicillium roqueforti
Penicillium expansum
Penicillium digitatam
Aspergillus glaucus
Aspergillus flavus
Aspergillus niger
Rhisopus nigricans
Mucor racemosus A
Mucor racemosus B
Oospora lactis

Indoor Air Quality
HOW EFFECTIVE IS IT?:

Carrier)

Time = Required Dosage/(Lamp Output x Intensity Factor)
Intensity Factor

Distance | Intensity
inches | Factor
3

Power Output @ 45F
120 Microwatt/cm2 @1 m

To achieve 99.9% kill of Penicillium Expansum,
a dosage of 22,000 Microwatts.Sec/cm 2 is reqd.

The UV-C emitter shown above, at a range of
8 inches, will accomplish this in 18.6 seconds.
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Intensity Factor
Distance Intensity
inches Factor
2 323
3 228
4 18.6
6 129
8 9.85
10 7.94
12 6.48
14 5.35
18 3.6
24 233
36 122

39.37 (1 m) 1
48 0.681
60 0.452
80 0.256
100 0.169
120 0.115
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CARRIER’S NEW UV-C HVAC DUTY GERMICIDAL
LAMPS ARE UNIQUE:

Carrier UV-C Output
20
14
1.0

Conventional UV -C
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GLOWING TUBE at the business end of

Temperature (F)
the UV-C emitter



CArTier T pui UV — € (iS5 0g,5u0 ¥ o (1) JSs

1 : CARRIER UV-C
- GERMICIDAL LAMI

CARRIER UV-C
GERMICIDAL LAMI

References

1. . Tevini, editor: “UV-B Radiation and Ozone Depletion: Effects on
humans, animals, plants, icroorganisms, and materials” Lewis Publishers,
Boca Raton, (1993)

2. United States Environmental Protection Agency, “Ozone Genera-
tors That Are Sold as Air Cleaners”, http://www.epa.gov/iedweb00/pubs/
ozonegen.htl

3. The Nobel Foundation, “Biography of Niels Ryberg Finsen,” http://
www.nobel.se/laurates/medicine-1903-1-bio.html

4. ASHRAE, “Ventilation for Acceptable Indoor Air Quality,”
American Society of Heating, Ventilating, Refrigerating, and Air- Condi-
tioning Engineers, Inc, Atlanta, Ga.

5. Kowalski,W.J. & Bahnfleth,W., “Airborne Respiratory Diseases
and mechanical Systems for Control of icrobes”, HPAC Heating/Piping/
Air Conditioning (July 1998)

6. Ultraviolet Germicidal Irradiation, Aerobiological Engineering,
The Pennsylvania State University, http://www.engr.psu.edu/ae/wjk/
wjkuvgi.htm

7. Scheir, R. & Fencl, Forrest, “Using UVC Technology to Enhance
IAQ”, HPAC Heating/Piping/Air Conditioning (February 1996)

8. Luckiesh, m. , Application of Germicidal, Ethyemal and Infrared
Energy, D. Van Nostrand, New York, N.Y. (1946)

9. Hallaender, A. & Oliphant, J.W., Journal of Bacteriology, Volue 48,
(1948)

10. Disinfection by UV-Radiation, Phillips Lighting Corporation (un-
dated) and cited references therein

11. First, m.W., Nardell, E.A., Chaisoon, W., & Riley, R., ASHRAE
Transactions, Volume 105, Part 1 (Chapter 99-12-1, 99-12-2) and and
cited references therein

12. Kowalski, W.J. & Bahnfleth, W., et al

S e £y (3 et 0.0, 1y (b Swdly) as b iy 3150
2l 0 bbb Lwcwwd dlge Koo L UV & pylie sl 1816 4
S 305 O b g (Fole 48 (pl g cblis UV-C (5
P9—de Pl 318 39 b 638 JUI (g )l o b S sl
o u}o)i (S Guan .)Iya )I ods alw 4».1>u dhbw L 4144‘) PO
Gl 04 a8 b colaw Suis Y guase 53 03laiwl 550 3190
89y S5 a > UV-C 5,0 a S el opl @y Jlg—w Silosys
UV—C sl 5 L5 CandYlh 50 o jilid Voomo €5 )15 o W b8
3915 oS i« 13 (s 43 S e B s sl
Uuv d));] )gl)g P zJ.J.qua odlaiwl /w.wjy ‘50.).5)].)& )l LY ‘Slw

S5 u0d 9 (513455 (1 @3¥ ol
sl Joliz 9 398 o0 plodl (3 ()8 oS & Jl5 g ()04
Sl &y dg o jaed 295 35 (g3le (8 byly i Cod lacwY
2 e (Sloy93 ()15 5205 4 (5315 (S9SN JolS 9 VL (295

D90 29 5 435 Sy &y A0 Ol (59 S (Sl odle
ey o il oy CbIS L Y 3l &S b
Slddinds Cromd B9 (130l Lwd Gy 4y ey &S 09 S e
blax ()94 Cund b b5 g sl 15158 003 Ve e i 0)ld e
lobli> ;oL jred lapiS s jl ol (ul L) gl 298 (o]

sy Ol 15 Sanlpas Ceansd 038”03l sl

Aol 1yl 138 el |y oY (655,55 e Ll o 3]
2945 03935 9 3003 ] (59) iy Blog b 393 5105 (S 55)15S G
5 5396 S 5o 7R alls UL 5 S8 g a2k oL ol
25 bl Ciygld (glalg) oY (o9l ot 4 b il (32590
EWSYES

2 ol 8 po dy g Cawyd (ot odliiwl &g P UV-C (g5,
o) 50 058 oo 518 i J31 ;3 UV-C (5,5l HVAC piuuw
UV-C (6530 1525 39500 0 3 31,381 42 () sl ogily s Joo
Olye 4 UV-C ol a8 o3 39i5 gl b (JoSune (sLaS & 35 o
dizjp o8 g ook o s 50,15 (3L Sl Jeiliy TAQ 3 S
“igtS Chger JSie &) 9 53926 sl Sllasil LB (59, 9 cl
ol wlidger arie JyuS Ay S plgis 4 UV-C (550 el
SeS TAQ abaw «au? slaasl | (S S5 & ol ol 5 S
Lide 4y dlo 5 875 )8 iS5 5 28 comlio Laes (63901 08 o
UV-C (655 Conl oY ) (sblie dlon jl €S Olyea» IS ie
ol TAQ ol ol i




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Photoshop 5 Default CMYK)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /HelveticaBold
    /TimesBold
    /TimesRoman
    /Times-Roman
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /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 false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on '[High Quality Print]'] 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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




