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ExtemalThennallnsulationCompositeSystem(ETICS)inJapan

HonoraryMember,TatsuakiTanaka(President,JapaneseAssociationforHousingThermal insulationTechnology

Corp.)

Energysavingisimportanttoprevemglobalwarming.Thennalinsulationisasignificantenergyconservationmeasurein

theconstructionfield.Avarietyofinsulationmaterialsandmethodsareusedfbrthennalinsulationmbuildmgs.

ETICScanbethoughtofasanexcellentinsulationmethod.HoweveI; itiswidelymisunderstoodmourcountry,soits

developmenthasbeenslow.GuidelmesfbruseofETICSmaybeinsufficientfbrgenemlacceptance.Theauthorwillpresent

someinhrmationaboutETICS.

onlymoderately.

･Inthel990StheadvantagesofETICSwererecognizedand

itsusespreadrapidly・Thethicknessoftheinsulationalso

increaged

2.Charact"isticsofETICS

･ETICSdevelopedasamethodofcoveringtheoutsideofa

concretebuildingwiththermalinsulationmateriaL Recently

woodfiberhasbeenaddedtothelistofmaterialsused.

lt isas if abuilding iswearingacoat, soroomair

temperaturewon't cool downsuddenlywhen internal

heatingisturnedoff・Similarly, theroomairtemperature

won'tincreasewhentheaircondilioneristurnedoff.

Thefacithattheconcretedirectlyfacestheroommeans

thatthetemperatureoftheroomdoesnotfluctuategreatly.

Thisieadstoimprovedihermalcomfort.

･ In Japan thermal insulationmaterials have been

conventionally used internally. With internal thermal

insulationthebuildingisnotabletobefullycovered・There

isagapwheretheoutsidewallsandfl"rmeet・Thisgapis

calledathermalbridgeandalsoexistswhereaveranda

meetsanoutsidewall・ WiththeapplicationofETICS,such

thermalbridgeproblemsaresolved.Thephenomenoncalled

"heatshock"isaharmfulunevennessintemperatureinside

thebuildinglnJapanit iscustomarytoheateachroom

individually,soaiivingroomorbedroomthatisthecurrent

centerofactivitywillhavealargetemperaturedifference

fromcurrentlyinactiverooms・ ltiswellknownthatthereis

ahighpossibilityofacardiovascularproblemcausedbya

suddenbloodpressurechangeresultingfromasuddenand

largetemperaturedifference. Thissituationmostoften

occurswhenanelderlypersongoesfromawarmbedroom

toanunheatedtoilet inthemiddleofthenight・Whenthe

insulation isontheoutsideof ihebuildingthebuilding

Int『皿uctlon

InthispaperthefbUowmgirmsamplEsen画．

1． AInstoryofEnCS

2・ ChamcteIigti"ofEIICS

3， OutlineofEIICS

4・ EITCSmJapan

1.AHistoryofETCS

･ETICSwasfirstdevelopedinGermany.

･Inthel920ssprayingofplasterbegan.

･Inl922,productionofwoodfiber insulationboardbegan,

and cametobeusedforexternal insulation.Thethermal

conductivityofthiswoodfiber insulationboardwasO.065

~O.090W/(m。K).Thedensitywas360～600kg/m4

･Inl938standardDIN1101forwoodfiberinsulationboard

wasestablished.

･Inl943 siandardDIN1102fortheusagemethodofwood

fiberinsulationboardwasestablished.

･Inthel950splasterbegantoincorporatefiberstoprevent

cracking. ltalsobegantocontainreticulatedfibers.

･Inthel950sETICSbecamecommonlyusedinsilosto

preventdewcondensationandtopreservethequalityof

storeditems.

･Inl957,ETICSwasappliedtohousingforthefirsttime.

･ In the l960s, many companies joined the ETICS

developmentindustry・ThecompanyBASFledtheway,with

itsinsulationmateriaLEPS・Thethicknessofitsproductwas

25～50mm.

･Inl969, thestandardDIN4108forthermal insulationin

buildingswasappliedforthe firsttime.

･InOctoberl973,thefirstoilcrisisoccur『ed.

･ In the l980s, inspiteof encouragement fromthe

government, theuseofETICSinnewconstruction grew

-97-
空気闘和･衛生工学会大会学術購演笛文蝋2018.9.12～14(名古屋)}

第5巻

三



surfaceisnotdirectlyexposedtotheoutsideair.Asaresult,

thebuildingisprotectedfromtemperaturechanges,solar

｢adiation,windandrain,andthedurabilityofthebuildingis

improved.WhencomparingtheenergysavingofETICSto

thatof internal thermal insulation, thereistheopinionthat

theheattransmissioncoefficientisthesamebycalculation,

sothereisnodifferencebetweenthem.However, notonly

heatbutwatervaporalsomovesthroughabuilding'swalls

androofs,sothismustbetakenintoaccount.

･Byapplyinginternal thermal insulation, sometimesvapor

condensationoccursat the point of contact between

concreteandthermal insulationmaterial.Thermal insulation

performanceisIoweredwhenthemaieriaigetswet.

･ltishotandhumidinJapanduringsummer. inrecentyears,

anincreaseinindoorhumidityandresultingharmfromfungi

andtickshasbeennoticed,sothereisanurgentneedfor

updatingbuildingstandardstoincludethisfactor.

InmostofEurope,unlikeJapan, therearenoearthquakes.

Thus, therearemany examplesofoldbuildingsbeing

『efurbishedandkept inuse.Evenforoldbuildingsbuilt in

timeswhentherewasnothoughtofthermal insulation,they

alsouseETICSrefurbishmenttoincreasethermal comfort

andextendtheir lives. Inaddition,asasecondaryeffectof

adequateETICSontheouterwall,thesoundinsulationofthe

building'souterskincanbedramatically improved. For

example, theauthorof thisarticlereceivedtheimpression

that"thesoundofastethoscopehasbecomeeasiertolisten

tothanbefore'' fromadoctoratageneral hospitalwith

ETICSconstruction.

･lntheETICS, indoorsidefinishingcanbeomitted.Because

ofthis, itdoesnotusetheadhesiveofthewalipaper,soit

willnotbeharmedbyvolatileorganiccompounds(VOCs).

3. 0utlineofETICSAccordingtoEuropeanGuidelines

･TheconfigurationofETICSisshowninFigurel.

reinforcementsarenecessaryandshouldbeembeddedinthe

basecoatbeforeapplyingthesurfacereinforcement,and

shouldbefixedsothat theedgeof thestrip isapplied

directly to thecomeratanangleofapproximately45

deg･ees . Thedimensionof thereinforcementstripsare

usuallyapproximately200mmX300mm. Prefabricated

meshelementsarealsopermitted.(Figure2)
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Fig2WindowCorners')

"Topreventanoverflashedfireinaroomfromspreading

totheoutsidewall, afireprotectiontransomshouldbe

installed・Figure3shows itspositionattheheightof the

windowlintel.
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200mm

300mm

FireProtectionTransom')

可
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Fig.1ConfigurationofETICS')

･lnthecomersofwindowanddoorapertures, diagonal
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4． ETICSinJapan

｡TheSunshineProiect

TheauthorworkedatHermannRietschel lnstituteatthe

TechnicalUniversityofBerlin froml971 tol973.ln

Octoberof l973thefir:oilshockoccurred.Theauthor

retumedtoJapanandioinedthe,lSunshineProject"founded

bytheJapanesegovernment・Thepurposeof thisproiect

wastofindwaysforJapanesepeopletobelessdependeni

onoil. lntheproiect,anexperimentalhousewasbuiltthai

wasabletobeheated,cooled,andwhosehotwatercouldbe

suppliedbysolarenergy・Thehousehadtobebuilthighly

airtightandwithgoodthermal insulation.Theauthorapplied

theETICShelearnedwhileinBerlintothishouse.

FigF4showsthebuildingsitewithETICS.Thethicknessof

theinsulationmaterialsislOcm.

Fig5 ETICSforaTanakaSolarHouse

･ETICSwithwooden fiber

Theauthorbuiltahighlyairtightandwelithermallyinsulated

houseinTokyoin2015.

HighdensitywoodenpaneIswereattachedtotheexternal

walls.

Theywereaisoinsulatedbyanexternal thermalcomposite

system. The thickwooden fiberboardswereattached

directlytotheoutsidewallusing70mmmetalnails.Furring

stripswerenotused toattach insulationboard. The

surfaceofthewoodenfiberboardswascoatedwithathin

adhesivemortar.Topreventcracks,alkali-resistantglass

fibermeshwas insertedinthemortar iayer.Finally, the

surfaceofthemortarlayerwascoatedwithplaster(stucco)

Woodenfiberboardswereconneciedbyshiplap.Thiswas

sothatwhenitrainedattheconstructionsite, rainwater

couldnotenterthewallsandroof.Thecomersoftheoutside

wallswerecoveredbyplasticprofilestopreventscuffing,

suchasfrombicyclehandies.

Duringproduction,mostbuildingmaterials,suchasplastics,

steel,aluminum,glass,andcementdischargeagreatamount

ofOO2.HoweverwoodabsorbsCO2whilegrowinginaforest.

Fig｡ 4ETICSfortheSunshineProiect

･TanakaSolarHouse

Theauthorbuiltasolarhouseforhimself inTokyoinl980,

applyingtheETICStoit・Hehaslivedinthishouseformore

than37yearswithoutanycomplicationsorproblems.This

solarhouseisheatedandhaswarmwatersuppliedbysoiar

energy.

『恥blelMontlllyElectricPowerConsIImption(JAN-JUL2017)

Month FebJall M誠 Mav JIm J11Apr

Days 2931 31 30
今へ

』。 28 3(）

Elec.PowerConsmnption(kWh) 444 502 484 376 248 292 358

ThbleZEstimatedMonthlyCoomg&HeatingPowerConsumption(JANJUL2017)

C.&H・PowerConsunption(kWh) 196 254 236 128 “0 110

Avg.outsidetemp.(℃） 5.8 6.9 8.5 22.0 27.314．7 20.0

Ayg.outsiderel.Hum.(%) 53 49 60 66 72 73 78
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I ･2012TamweelTowerFire(DubaiUnitedArabEmirates)-

Thefirespreadacrossdozensoffloorsviaflammable

aluminumcladding.

陸

＄
園』 ･2014LacrosseTowerFire(Melbourne,Australia)-The

firestartedonaneighth-floorbalconyandtookiustll

minutestotravelupl3floorstothebuildingsroof,

spreadingviathesametypeofaluminumcomposite

claddingaswasusedintheil1-fatedGrenfellTowerin

London
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| ,II ｡2015FireatTheMarinaTorch(Dubai,UnitedArab

Emirates)-afirespreadupthecladdingofseveraldozen

storiesfromthe50thfloortothetopofthebuilding.A

secondfireoccurredon4August2017,againspreading

rapidlyuptheexteriorofthebuilding

上

Fig|o－6EnCSusmgWoodenFiber

Woodenmateriais,suchaswoodenfiberboard,returntothe

earthwhen thehousebecomesunused・Therefore the

applicationofwoodenmaterial isenvironmentallyfriendly. ln

thefuture,theauthorbelieveswoodmateriaismustbecome

morecommonintheconstructionofhouses.

In thishouse, heatingandcoolingradiatorpanelswere

installed.Thesedonotgenerateairflowinaroom,sothis

heatingandcoolingmethodismorecomfortable.

Table-1 shows thepower consumption forheatingand

coolingofthishouse｡

InMay therewas noheatingor coolingconsumption.

Therefore, thismonthwasusedasthebaselineofelectrical

consumptionforheatingandcoolinginothermonths.Using

newheatingandcoolingtechnology, theelectricitycosi

becamelower.

"2015FireatTheAddressDowntownDubai(UnitedArab

Emirates)-claddingfireinasupertallandresidential

skyscraper.

･2016RamatGanhigh-riseFire(RamatGan, Israel)-a

smallfireinaflatquicklyspreadtothetopofal3-storey

towerblockviacombustibleexternal insUlationpaneling

･2016NeoSohoFire(Jakarta, lndonesia)-thefire

OCCur｢edwhilethebuildingwasstillunderconstructionand

spreadrapidlyupdozensofiloorsviaflammablecladding.

･2017TheGrenfellTowerFire(LondonUK)brokeoutat

the24-storeyapartmentbuilding,causing 71deaths.
Conclusion

ETICSalsohasalargeenergysavingeffect,extendingthe

lifeofthebuilding.Furthermore, itmaintainsthecomfortof

ther00m.Unfortunately, inJapanthedevelopmenthas

beenslow.Theauthorhopesthatthedeveiopmentof

ETICSwillbeaccelerated.
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Afterthoughts

Thereisanalternativeconstructionmethod thathasan

aerationlayerintheextemal insulation. inthismethod,

theair layercancreateachimneyeffect,whichisvery

dangerous intheeventofafire.

ltwasreportedthatanextemal insulationbuildingwithan

airlayer causedarecentfiretogetoutofcontrol.
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