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ABSTRACT

In cold season, the elevator systems in super high-rise buildings would make noises at the door-
gaps on high floors, and the elevator doors on the 1st floor would suffer from opening/closing trouble
due to the pressure differences. Such pressure differences are also the main driving power of smokes
through the hoistway in the case of fire. In addition, the pressure differences should be overcome to
use the elevator systems as a measure of emergency escape. This paper reviews the way of hoistway
pressurization to reduce the adverse influences. Simulations achieved a good result close to the
requirements of NFPA 92A and IBC 2012 under the condition that the hoistway should be pressurized
after pressure equalizing between floors and hoistway with the openings through the hoistway wall.

Key words: Stack effect, shaft, Pressure difference, Opening, Pressurization, Hoistway
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Figure 1. Smulation modeling plan (1st floor).
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Figure 2. Pressure difference in normal case.
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Figure 3. Wal Openings made on every floor (1st floor
opening 1 m?, over 2nd floor 0.2 m?).
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Figure 4. Wall opening only on 1st floor 1.5 n?, pressurized
from 1st floor, 35 m%/s (winter).
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Figure 5. Wall opening only on 1st floor 1.5 m?, pressurized
from 1st floor, 35 m/s (summer).

(o0}

2Pa =9 ztelA 57471 £ Felzt AZsiA
Figure 49} Figure 594 $732 #e| 7|57}
= Bty vlwz TE 2¢te] Yo AL
7] 5o & EAEA FAIZE de] AA 2 AA
ory #Y¢EIHVF AW, YHE JIE 7] W
STHAZ WE 2=t Lolxl7] wielr|= sttt

o 2

2 2 o} o

S

25o] h5eEs
7z = W AsEel oF AYL
29 % gov), ATt 55 A% gt wkw AR,

. 2 B¢ 9719 2

pal



IFAEA A7) SR TR T AR AR el uiF A7 183

9g o F vk 53] 159 S APt 25 T2

E AR L2A HH, BE S7717F 15004

o I & o= NFPA 92A9} IBC 20129 +F 1. JS Kim, A Study on Reducing Method for Stack

AzAY 7he AUEES AL S Q) Effect in High-rise Building, Proceedings, Korean
w7tz e A JKrEo e 2772 oladt Society of Hazard Mitigation 2011 Annua Conference,

Cheonan, p.66(2011).

©
-
N
ofr
oX,

[o
Hir
A
M
i)

=139 90 BES Bor 13 sum T g e o et
dE NS Skl wekshE o =M Aeto] Aef g Refrigerating, and Air-Conditioning Engineers, Atlanta,
HARE 152 fdE o2 A 7S aEE 2 GA(2002).
87F gleuz A7 glok 28y 154X = sAl 7t 3. GT. Tamura, Smoke Movement & Control In High-
SAE yEEtojof hH HdAZRI) 1= AAE A rise Building, NFPA, Quincy, MA(1994).
AA Y=g 577N E g5 okl wdgz 4 NFPA 92A:2006, NFPA, Quincy, MA.
= Wrz wSolo} s}, 5. ::I)BéZ 2012, International Code Council, Washington,

J. of Korean Ingtitute of Fire Sci. & Eng., Vol. 25, No. 6, 2011




<<
  /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 <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


