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An Experimental Study for the Fire Performance of EIFS with
a Drencher System
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Abstract

The exterior insulation finish system, in which insulation is installed on the outer wall of the building, is widely used due to
its ease of construction and the effect of a shorter working period. However, the combustible insulation installed in the external
insulation system is vulnerable to fire due to the sudden flame propagation in the event of a fire. For this reason, the Ministry
of Land, Infrastructure, and Transport is carrying out support projects to strengthen the fire stability for buildings vulnerable to
fire. In this study, the performance of the drencher system was evaluated through a large-scale exterior material experiment in
a building equipped with a drench system. When a flammable insulation material was used as EPS, the fire spread to the inside
and outer side of EPS after 530 s and 540 s of ignition, respectively, and the results of this experiment did not meet the performance
evaluation criteria. When the drencher system was installed under the same conditions as stated above, the fire spread to the outside
after 266 s of ignition, and this experiment satisfied the performance evaluation criteria.
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Table 1. Fire Safety Performance Retrofit Method

2. EHIXEH|9] ++d

2.1 CRIX{MH| XS A

el Fg 19} 2] 23 me Axjsle] s=
2 w2 AIIIE she] R 9)pAke] o] f2 )it
WS A @Rl S|ER e EAY|ES Sk 9k
) WAl sxe el Ee BRRsshnsh 5

S ASSIL glom, ukEo R FNREA g YA

5" Eaves Type

MY Window Type

# Window Type

&

i
Partition 7 Eaves Type
Ground |}

Check Valve
Drain Valve
Basement

Fire Pump

T Window Type

(a) Drencher System
Composition

(b) Piping Installation
Method

Fig. 1. Schematic of the Drencher System
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Fig. 3. BS 8414 Test Specimen
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Fig. 5. Section & Elevation of EIFS
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Fig. 7. External Temperature Elevation at Level 2 EIFS 1
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Fig. 8. Internal Temperature Elevation at Level 2 of EIFS 1
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(a) Specimen 1’s front (b) Specimen 1’s detail

(b) Start Time (1:51) view after test view after test

Fig. 10. EIFS Damaged Figure After Test
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Fig. 11. External Temperature Elevation at Level 2 of EIFS with Drencher System
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Fig. 12. Internal Temperature Elevation at Level 2 of EIFS with Drencher System

(c) Drencher Operation (4:56)
Fig. 13. Test Results According to Time of EIFS with Drencher

(d) Suppression (30:20)

s EEliEls Ze ERIsin Aaed] AE 7=
e AR 5 v 257} desiol ot oF 250 T=
=4 wgker] A9 FEARMA vtk KRS fAsIG
7F A3 3 302733 ARelM s B7E 71Es Tk
Aol TEHUR

Fettd Sae ERIAANIY] ZE o]F 100 T ofsk=
HaBigiom Agee] FRAH7IA LSk UehA] o
Uk & AL Folo] =RxAEnL ol WA asE et
i Aok st 7t Q= Ao ' BRlsiSit:

AY FZ F Figs. 13, 14014 Hi= uke} o] Level 1
BlEko 2 91 nlAl} Bol| 2Jdl) tha AgE AL Fo1Et
T om, EdlA =g T T == Aste] R
AR skdo] WA ek 1S BRIEkAT

n ﬂh.' " —

(a) Specimen 2’s front

(b) Specimen 2’s front

view 2 after test

Fig. 14. EIFS with Drencher Damaged Figure After Test

view 1 after test

4. 2 E

71E A5EY 714 o uidAl s g A E
A% R T =AlxAEu]e] s 4k X 29E
Ady APS T gl o 422 v Zrh

AR, £ vla Age Tk A Aol Hoju=
7€ AEE] 3 55 & 9EAVE 85 QTEAH]
2 Aol wl- FHeksk Ag ERISHAT

A, AT HRE Iste] ek 005 MPazE 243
789 0.1 MPa¥} HIwsols o S3h WAads gRlskl
o} A =3IAAN] AREE] o] S SR ZAIE siAast
7] flste] @A 2700 2A| Wehs At AEdhe
el 1#E 4 Qlth

AR, SAAEN)7}F A9 AR Z QIste] Wrako] A7k

oTtHAIAHO| XMEe SAlM Ao S0l 2Heh Mg 129

=



_‘rﬂ

e ) oF 250 T7HA) LET} £F AT 9]

T e sl Sl b 57 Ashe 2 ol
Aoz HsItk Z SARINE A8 B 7120
5| Sk 2ae vlws) Wrkasel S Sk el
A e Ao sk

L

aAe =2

£ dA7e FEUSE EAAFATARIY AR
(20AUDP-B100365-06)°l 2]l 3= AFUTh

References

Choi, J.H., Cho, K.S., and Chae, S.U. (2019). Combustion
extension of expansion architectural bond for EIFS
with BS 8414. J. Korean Soc. Hazard Mitig., Vol.
19, No. 1, pp. 153-159.

Choi, J.U., and Cho, S.W. (2016). The water curtain
installation guideline for fire spread prevention in
market. Korean Journal of Air-Conditioning and

130 S=2EAsHE =2, M20# 35 20204 63

Refrigeration Engineering, Vol. 28, No. 7, pp. 269-274.

Kim, J.J. (1994). The encyclopedia of construction plan
(_5). Korea Dictionary Research Publishing.

Min, S.H., Yun, J.E., Sun, J.S., Jeong, S.H., Chea, C.H.,
and Kim, SJ. (2012). Research for the configuration
of the outside sprinkler system. Journal of Korean
Institute of Fire Science & Engineering, Vol. 26,
No. 1, pp. 102-112.

Mun, C.H. (2018). A research study to improve drencher
equipment to prevent fire related combustion from
spreading to nearby buildings in fire prevention
zones. Master's thesis, Pukyong National University.

NFPA 13. (2019). Standard for the installation of sprinkler
systems. National Fire Protection Association.

Received March 24, 2020
Revised March 25, 2020
Accepted B Al 22, 2020




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


