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A Study of Exhaust Air Flow for Cooling Load Reduction
from Interior Lighting
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ABSTRACT: This study aims to reduce cooling energy by grasping kinds of heating load in
building in order to decrease cooling energy in summer and eliminate efficiently heating load.
Lighting heating value was confirmed through examination and experiment concerning lighting
heating and reducible exhaustion value was extracted lighting apparatus. The optimal exhaust
system by air conditioning type was suggested for applying lighting heat exhaust system and the
method contributing to promotion supplying low energy architecture was suggested by predicting
reduced cooling load

Key words: Cooling energy ("ol =), Lighting load(Z™ -3}), Heat from light(Z" <),
Exhaust air flow (sl 7] &)
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1) IES, 1993, Lighting Handbook, IES, p. 354.
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Fig. 1 Configuration of the exhaust heat

chamber.

Fig. 2 Inside the chamber.
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Fig. 3 Variation of heat exhaust with airflow

rate.
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2) Oh, Byung-kil, 2011, Proper Application of Artificial
Lighting Heat Exhaust System to Reduce the Co-
oling Energy in Office Building, Dankook Univer—
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Fig. 5 Surface temperature of fluorescent lamp.

Fig. 6 Vent location of lighting heat exhaust

system.
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Table 1 Heat exhaust location
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Type
Location

Airflow Heat exhaust location

10 CMH
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TYPE 1 30 CMH ° e
Center 40 CMH o e
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TYPE 2 30 CMH °
1/4, 3/4 40 CMH

50 CMH
60 CMH

10 CMH
20 CMH

TYPE 3 30 CMH
Corner 40 CMH

o0 CMH
60 CMH

10 CMH

20 CMH

TYPE 4 30 CMH

All 40 CMH  |jize—== —

50 CMH
60 CMH
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Fig. 7 Measurement of photo.
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Table 2 Ventilation rate on indoor air quality
of lighting fixtures(Lighting 32 Wx2)

Lighting
ventilation
(CMH)

Fresh air flow

R CO:(pp (CMH/ person)

grade

Excellent Air

quality > oA

< 400 276

Average Air
quality
Moderate Air
quality

Poor Air
quality

400~600 36~54 18.4~27.6

600~ 1000 22~36 11.3~184

> 1000 < 22 <113

"}l g
= =2 pu

(393

[¢]

Aol mlashs AL

29l 244 20

Lo

871
Zzv7

A5

=L o
1B N

rlo 1

3. =H7|FE w73

AYZ7|Ae aFzAd waE 19

< ENI3779 7140l wa} 29779 373
ble 22 YeRHALE 29743 7ES
Aolt}. 1919 25 CMH, 0.291/m 7] %0.
3712 stk 3 o) 29T & ujy)
CMH o= wj7] o]z},

7] Al 25

=2

o w7 /\] 2~ €l

o M
A= ol
2
il do
o

2
o
=} =
oL
T
>
o 2ol ﬁ
I
ol N, C'H OE:—‘
>,
=
N
ok [‘%
&
E
N
ol
rﬂ
Nl oy e ot e

o
&)
9]
[
(@]
rr
(U
ok
>
[>
it}
el

T o N
=l
o
=
>N
[>
dr o % A o> X

L
EN

ol
—_

P ATE B 2yud wyA s o 4
o z

TANE Aestd o 2
(1) 2779 vrd e 2n|Aae] 909% o]ito] &

=T ] =]

¥w oy FRARAR

14 AHU+Lighting exhaust system
(Cooling).

Fig.

d
L

¥ o ARAR

Fig.

15 AHU+Lighting exhaust system
(Heating).

2 Wgyo] Ay WHaRste] d3Fs Fut
(2) 27717532 Wx2)F wi7]& %2 128 CMH
7} ARSI olw] zmurd o x| o] 529%0] et

= HdEstE AAL Ao Wy A Azt
7Hsd Ao R AlmHTh

(3) od5dds =HAd oAyX7} w7 =, A
sdd = Add =349  Jdxs FAAS

(4) FFHAZe GEF 2AFES A THS:
7F50C BX 5 Holy A;MZo] FIHEEL 40T 2
55 B =WEd w7iAl 22 vz wHA
A Type 33 o] YW ET} Y= FE A 20
CMH col&t= wj7]& & wf Tguljr]&o] 7~2%
Zol &5 w7 mE Y FHEE &3]
A7l €88 =S 5 US FoE ARG

FT Fx A" §7]HQ A48 T3 Y
ol A A kel A &A1 A+ 8 7-E T

]
N
Ao
r

1. Architectural Institute of Korea, 1995, Archi-
tectural Environmental planning, Kimoondang

2. Oh, Byung-kil.,, 2011, Proper Application of
Artificial Lighting Heat Exhaust System to
Reduce the Cooling Energy in Office Building,
Dr thesis, Dankook University, Korea.




<<
  /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


