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Abstract: In recent years, the challenge of higher energy efficiency has emerged as urban buildings have become taller,

and the area of window glasses has increased. To address the problem of energy efficiency in buildings, research on smart

windows is being actively conducted. In this study, an accelerated experiment for thermal stability was conducted to

fabricate a liquid crystal cell applicable to external windows. It was confirmed from the study that the function is maintained

even in a high-temperature external environment through the change in transmittance by voltage. Compared with the initial

transmittance, after the passage of time, the smart window cell to which the sealant was applied showed a small change

in transmittance of 1~2%. This result confirmed the thermal stability of the liquid crystal-based smart window.
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Table 1. List of materials properties.

Spec
Property
a b c
Curing method UV, thermal uv uv
Viscosity 25,000£1,000  10,000+2,000  6,500+1,000
Hardness 75+5 70+5 60+5
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Fig. 1. Liquid crystal smart window cell with sealant.
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Fig. 2. Transmittance measurement equipment.
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Fig. 3. Result of applied voltage-transmittance of liquid crystal
smart window according to sealant type and temperature. (a)
Thermal sealant, (b) UC-1003B, and (c) UC-133B-A.
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Fig. 4. Thermal acceleration test result of smart window for applied

voltage according to sealant type. (a) Applied voltage 0 V, (b) applied
voltage 3 'V, (c) applied voltage 5 V, and (d) applied voltage 8 V.



474 J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 33, No. 6, pp. 471-474, November 2020: B.-K. Park et al.

A b ARES MgR AUEAES Ao AW AL Ystel dHA AnlEUE9o] dobgy AE
AZY] A F A7)0 Buhgv laste] 1-2%e] W 2 93t £4 Ape] 40| W Ao WHH)

=
R RN IR

o wislo] AnE Agon of A
OfE YE9o] AN NS AT & YN

A %L FHEE|AE Az Agrgte) avteg  ORCID
Ejo_g] LH%:L )\E]Eé]% o5t AlYEZ= 5“.%5}@ Ayel Jin Lee https://orcid.org/0000-0003-4321-5055
Lot ABEE A9os AntEUE Q0] J|yto] &
ooy a2 AT 4 QT YN U S
de FAT 2 AT el =

et Ay ADLERE QO] Aol R4S uAld
L A nye Mesto] FAE ATIEYEOon X A SRR SRl UA] 7| =79 ofuRx]eQa

= N ° ~ =
2oIAkel A5 o] Mg Jhsaicta wokEnt el W7 1S/ g AE(20182020700110) &3l 48
gAsy
4.4 B
REFERENCES

B A7 AT B AnEYEQ U2 o FE
M8 9lstel AntEYUEQ0] J]yto] gl ool
_}F‘% El]"7] 9——]5‘]‘0:] ;\E]Eél_Toy_;g% ‘?—‘]_‘?_ }‘\:._]‘?—jgg] 73% 7} [1] C. M. Lampert,‘ Sol. Energy Mater. Sol. Cells, 52, 207 (1998).
LAg AR AgAL slolst At cheat prt [DOI: https://doi.org/10.1016/50927-0248(97)00279-1]

[2] R. Baetens, B. P. Jelle, and A. Gustavsen, Sol. Energy Mater.
Sol. Cells, 94, 87 (2010). [DOI: https://doi.org/10.1016/j.solmat.

Conference (Yongpyong, Korea, 2008). p. 857.
[6] X. Li, K. Perera, J. He, A. Gumyusenge, and J. Mei, J.

Mater. Chem. C, 7, 12761 (2019). [DOIL: https://doi.org/10.1039/
Ak ol2igh Ayt AAY7|¥e] Aunp

C9TC02861G]
9] A4 PSS FAE & AT [7] K. H. Kim, KISTI Market Report, 5, 3 (2015).

[8] A. Ghosh and B. Norton, Sol. Energy Mater. Sol. Cells, 163,

w
w
los}

>

L fA & 2ed FigY 542 54T 23 [3] S, D. Rezaei, S. Shannigrahi, and S. Ramakrishna, Sol. Energy
AA-Eute =48 E5) Apo|7F g2 &QIs5tY Mater. Sol. Cells, 159, 26 (2017). [DOI: https://doi.org/10.1016/
C}. olgjst Aute ALRE AI¥E = ADlEY j.solmat.2016.08.026]
TO Ago] 7}t AL Slstg 1y ANE Y [4] S. B. Gwon, S. J. Lee, S. Y. Eom, D. S. Yun, and B. Y.
oL g0 CUIR] AA AlgAS solar 2 9joir), Lee, Information Display, 20, 3 (2019).
2) & 714 HAE Al UC-1003B Al2lE0] A [5] D. W. Ha, K. S. Park, and W. T. Son, Proc. the SAREK
Al
=

Sakg WE} 2% BSAAY UCL
E9] 499 g Watt 1% ofudl

rO

[m X
o
F1oJe e 4o

_|

FEAO0Z A2 AHE T XY AUIEYTS 178 (2017). [DOIL: https://doi.org/10.1016/j.s0lmat.2017.01.036]
o] AlaJe o5t ZAo] AM3st AAUS FOlsHY 1, [9] S. Kumar, H. Hong, W. Choi, I. Akhtar, M. A. Rehman, and
O‘:-j?_}@}\éj Oaj] 7}_1'\_ EﬂiE% %—6}01] Cﬂ,”gi }E?_E Y. Seo, RSC Adv., 9, 12645 (2019). [DOI: https://doi.org/

_ _ _ 10.1039/c9ra00729f]
o] A AlR]A &H 7} 7t=sict v o=}
T e Lﬂoo =2t }":}Eh‘ SRS . _ [0 B. G. Park, S. K. Kim, S. W. Lee, S. Y. So, and J. Lee,

EFF AUEA RO AAFHNA AP wE J. Korean Inst. Electr. Electron. Mater. Eng., 33, 271

51 Az En) o 3tols =)
971 At HPE78e R4S FUstaL, FAED (2020). [DOI: https://doi.org/10.4313/JKEM.2020.33.4.271]
A= 2o Ag 7hsst ATEAER /WEZ 9 [11] K. L Kim, KISTI Market Report, 14, 1 (2016).
A= QE9 1 59 A E A = [12] H. K. Chung, Y. I. Kim, J. H. Cho, and K. S. Chung, J.
w7l 0o ZQ3he sholstairt. Energy Eng., 21, 211 (2012). [DOI: https://doi.org/10.5855/

ARIR O g7 HA7]dl ADIEQ =00] #AE29m] A energy.2012.21.3.211]




<<
  /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


