NMAPOMPOHVUAEMbBIE MEMBPAHDI
npoTuB _
HEMPOHVLUAEMbIX BOAOCTOUNKUX
MEMBPAH B ®PACALAAX



MaponpoHuLLaeMblie MeM6paHbl NPOTUB HEMPOHMLLIAEMbIX
BOJOCTOMKMX MeM6paH B ¢pacagax

BO,[I,FIHOI7I MNap ABJAETCA HEBNAVNMbBIM
NCTOYHNKOM MHOTNX I'IpO6!'I€M,
BO3HUKaAROW WX B 34dHUAX.

Te, KTO paboTaeT B KOMMep4eCckoMm
CTPOUTENbCTBE, MOTYT NMpeaBunieTb U
npeoAosieTb PUCKN, CBA3aHHbIE C
nepemMeLleHrieM Bnaru, yaenas
BH/IMaHMe CBONCTBaM
CTPOUTE/IbHbIX MaTepPUanoB, NX
PYHKUMAM B CMCTeMax 34aHNS U
BINAHMIO OKPY>XKaroLLero kKamMarta Ha
3[aHue.
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MaponpoHuLLaeMblie MeM6paHbl NPOTUB HEMPOHMLLIAEMbIX

BOAOCTOVIKUX MeM6paH B gacap,ax

Marine (C)

Dry (B)

Moist (A)

All of Alaska is in Zone 7 except for the following
boroughs in Zone 8:

Bethel, Northwest Arctic, Dellingham,
Southeast Fairbanks, Fairbanks N. Star, Wade
Hampton, Nome, Yukon-Koyukuk, North Slope
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Warm-Humid
below white line

Zone 1 includes Hawaii,
Guam, Puerto Rico, and
the Virgin Islands

DOE Climate Zones are areas defined by their heating degree-days. Climate Zones 1 to 3 are generally
hot and sometimes humid climates, whereas climate zone 5 to 8 are predominantly drier and cold.
Climate zones 3 to 5 are intermediate in both cooling and heating requirements (IECC, 2012).

Bctynnenne

KOMBUHMPOBAHHbIE BO3AYXO V1 BOAOCTOVKME 3ALWUTHbIE MATEPUAnsI,
YCTAHOBNEHHbIE HA BHELUHWX CTEHAX, MEIOT peLlaioLiee 3HaYeHre
[NA 30WMUTbI 3AAHUS OT BAATN. STV MATEPUANbI ABNAIOTCA HEOTHEM-
NEMOI YACTHIO CUCTEMbI BO3AYXO V1 BAArOCTOMKOrO 3AWMUTHOIO
6apbepa v NPOTUBOCTONAT ABVKEHUIO BOAbI N3BHE, KOTOPASA
NPOHWKAET Yepe3 cuctemMy obnnLoBKI. MNpu NpasunbHON 06paboTke 1
rMAPOU30NALMN MATEPUANLI OAHOBPEMEHHO CONPOTUBASAIOTCS YTeuke
BO3AYXa 11 6€30NACHO CNYCKAIOT BOAY 13 CTAHOBOW CUCTEMBI.

3TV MEMOPAHbI UMEIOT Pa3NNYHbIe CBOVICTBA 1 NPeAHA3HAYEHbI ANs
KOHKPETHBIX TUMNOB 34AHUN 1 NPUMEHEHWIA. B KOMMepYEeCKOM
CTPOUTENLCTBE, A 06bIYHO NPUMEHAETCS CTEKNAHHAA 0BANLOBKA
nosepx 0OWWBKM MMNCOBLIMU ANCTAMMN CO CTANbHBIMU LWNUABKAMU,
6eTOHHbIE BNOKY AV MOHONUTHbI BETOH, 0BbIYHO NCNONL3YET ABE
KaTeropvn MemMbpaH: CamokneaLmecs MeMoPaHbI NN KNAKNE
MeMBPaHbI.

O6e MeMBPAHBbI - CAMOKNEALLNECS U XWAKOrO HOHECEHS MOrYT BbITh
KOK NOPONPOHULAEMbIMY, TAK V1 HENPOHULAEMBIMU, NGO BbITb rAe-TO
no-cepeAunHe. B To BpeMs KaK 3T MEMBPAHSI, B NepBYIo ovepesb,
npeAHa3HauYeHsbl Ana NPeAoTBPALLEHNA NONAACHWA BOAbI B
pe3ynsTaTe BbiNAAEHUS OCAAKOB, OHV TAKXE MOryT BbITh
npeaHa3HaueHsl Ans KOHTpons Anddy3un Napa 1 NOTOKOB BO3AYXA, 1
NO3TOMY BAXHO NOHATb, KAK 3TV MEMBPAHbI PABOTAIOT NpU
NPOMOKAHWN 1 BbICBIXQHWV CTEHOBOW KOHCTPYKLUWW. BO-BTOpPLIX, €CTb
pUCK NONAAAHWA HeNpeAHAMEPEHHOro NOTOKA NAPA UAK
OrPaHNYEHNA BNAXKHOCTW 113-30 CBOVICTB NAPONPOHNLAEMOCTH
MeMBPaH. YpoBEHb NPOHULAEMOCTY MEMBPAH 3HAYUTENBHO
BAPbLUPYETCA OT COOPKU CTEH U MUKPOKNMMATA, 1 MO3TOMY X HYKHO
noABGUPATh VHANBUAYANEHO.

PasHbIn kKnumaT Tpe6yeT cBoero peweHna

CesepHaa AMepUKa AeNnTCa HA PA3NNYHBIE KTMMATUYECKNE 30HbI B
30BMCKMOCTN OT TEMNEPATYPbI U BAAKHOCTY BO3AYXa. KapTa
KNMATUYECKMX 30H, NOArOTOBNEHHBIX MUHUCTEPCTBOM 3HEPreTUKN
Amepuiki (DOE), noka3bIBAET rPaHULLbI MEXAY ONPeAeneHHbIMM
PErvioHaMV Ha OCHOBE TPEHOBAHWI K HAFPEBY 11 OXNAXAEHWIO ANA
KO A0M 30HbI (CHUKeHVe TeMnepaTypbl OT 1 40 8). 3T 30HbI TaKke
NOAPA3AENATCA NO UX OTHOCUTENBHOW BNAXHOCTY (yBenuyeHne
BNAXHOCTY OT A, B 1 C). ECTECTBEHHO, OrpaxAaioLLe KOHCTPYKUNN,
npeAHA3HAYEHHbIE ANA O4HOW KIMMATUNYECKOW 30HbI, He 06A3aTeNbHO
6y ayT paboTaTb B APYrX KIVIMATAYECKNX 30HOX.

Ha npoTskeHnn aecatuneTin 66N pa3paboTaHbl NPAKTUYECKME
NpaBUNA, OCHOBAHHbIE HO CCNEAOBAHUSX 1 KONNEKTVBHOM ONbITE
CTPOUTENBHOW OTPACAW B KAXKAOW KNMMATNYECKOV 30He. O4HAKO MHOrue
CyLWeCTBYIoLME NPAKTUYECKME PELIEHSt OCHOBAHbI HO TPAAVUMOHHHbIX
CTPOWTENbHbIX MATEPVUANAX, CUCTEMAX W SKCNNYATAUMOHHbBIX HOPMAX 11
HEe MOryT rapaHTUPOBATL NPVYMEHEHNE HOBbIX NPOAYKTOB U CUCTEM C
PA3NMYHBIMU CBONCTBAMU MATEPUANOB, NCNONL3YEMbIM ANS
OrpaXAQIOLLMX KOHCTPYKUWI 34CHWIA C PA3ANYHBIMU BHYTPEHHMM
YCNOBUAMU.

B 3TOM BtonneTeHe 0bcyxaaeTca GyHAAMEHTANbHAA GU3NKA ABMXKEHNS
BNArY, KOK OHA NPUMEHUMA K PA3ANYHBIM KAMMATUYECKAM 30HAM 1 KOK
CBOWCTBA NAPONPOHNLAEMbIX MeMOPaH (AWB) BaXHbI AN
06ecneyeHs BNAroCTONKOCT KOHCTPYKLNIA.
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MaponpoHuLLaeMblie MeM6paHbl NPOTUB HEMPOHMLLIAEMbIX

BOAOCTOVIKUX MeM6paH B gacaaax

Mpobnemsbl ¢ BOAOW

MpopsxasesLuve CTA/bHbIE WANbKA 1 TPOGUIN B HOPYKHOV CTEHE
MHOIrOKBAPTUPHOIO 4OMQ, MPOXOAALErO ONHbIN PEMOHT
OrpPax4aroLLmx KOHCTPYKLWY, HOXOAATCA B KIMMATUYECKOV 30HE 4 8
PE3Y/IbTATE 0NAAAHNS BOAbI B CTEHOBOW Y3€/, A€ HU3KWV NOTEHUMA
BbICbIXAHNS.

Bce cTpouTtenbHble MaTepransl MMEIOT onpeAeneHHbIn 6e30nacHbIN
npesen xpaHeHus Baary. ECAn 3ToT npeaen NpesbIaeTcs Aonroe
BPEMS, HOUYMHAIOT BO3HWKATL NPOBNEMBbI, CBA3AHHbIE C BAGXKHOCTbIO.
YyBCTBUTENbHbIE K BAAre MATEPVANbI NOABEPrAIOTCA NOBPEXAEHUIO
BNAroV NN MetoT Bonee HU3KUN Npeaen 6e30NACHOr0 XPAHeHVS.
Takvie MaTepyans! TEPSIOT CBOIO GYHKUUMOHANBHOCTb 1
NPeACTABNAOT ONACHOCTb ANS 340POBbA XMNbLOB 34AHUS NPY
BO3/4eCTBUY Upe3MepHOI HArpy3Ku BAATU.

B cneacTBWv NoOBpeXAEHWs BNArON PACTET NNECEHb, MHIIOT,
KOPPOAVIPYIOT METANANYECKUE SNEMEHTbI, NOBPEXAAETCA KAMEHHAS
KNOaAKA OT 3aMEP3aHNsA 1 OTTAVBAHNS, A TAKKE NOABNAIOTCA
BpeanTeny (Mypasbu, TepMUTLI 1 T. 4.). Takoe noBpexaeHne
NPUBOAUT K MHOXeCTBY Npobnem, BKAlouas acTeTmyeckume
npobnembl, NOBPeXAEHNEe VMYLLECTBA, CUHAPOM BONBHOMO 34AHWS
VNV ACKE PA3pyLUEHre KOHCTPYKUMN.

Kak cTeHbl CTAHOBATCA BAQXHbIMA?
OCHOBHbIE UCTOYHVIKM BNATW, B NOPAAKE BO3PACTAHUSA, NEPEUNCNEHbI
HWXe:

[poTeyku rpaBuTQUNOHHOV BOAbI

MpoTeukn 601bLWOV BOAbI NPVUBOAAT K 6ONLLWINM NOBPEXAEHUSM.
[oxab aBnseTcs Hanbonee pacnpoCTPAHEeHHbIM CTOUHUKOM beg,
TAOWWIA CHer Takxke MOXET NPOTEeKATb 1 BbI3bIBAT NOBPEXAEHWS.
HaBoAHEeHWs 1 NPOTEUKM BOAONPOBOAHbIX TPYO TAKKE MOTYT BbiTb
3HAUUTENBHBIMY UCTOYHUKAMI BAAT L.

KoHgeHcar ot npoteyek Bo34yxa

KoHaeHcaT OT npoTeyek BO34yxa NPOUCXOANT, KOrAA TeNNbIN 1
BNOKHbI BO3AYX CONPYKACAETCA C XONOAHON NOBEPXHOCTHIO B
CTEHOBOM y3ne. B XON0AHYI0 NOroAy 370, KaK NPasuao, TenAbIi
BHYTPEHHWIN BO3AYX, BLITEKAIOLMI U3 CTEHBI 1 AOCTUMAIOLLAN
XONOAHOWN NOBEPXHOCTW. B XAPKYIO 11 BNAXHYIO NOroay 370 byaeT
HAPYKHbI BO34YX, NPOCAYNBAIOLWMNIACA B CTEHbI 1 BCTYNAIOLWNI B
KOHTQKT C NPOXNAAHBIMU, 06bIYHO KOHANLNOHUPOBAHHBIMU,
BHYTPEHHUMI NOBEPXHOCTAMM.

CrpouTtenibHas enara

CTponTenbHas BNAra - 3T0 BOAA, KOTOPAA NPOHUKAET B 340HME BO BPEMSA
ero cTponTenscTBa. OHA MOXET XPAHWUTBLCA B BNArONOMNOWAOWMNX
MATepranax, KOTopble NPOMOKAIOT BO BPEMA CTPOUTENLCTBA UNU B
npouecce Nx MOHTAXA (HaNpyMep: MOHONUTHbIN BETOH, TMNCOKAPTOHHbIN
pacteop). CTpoutensHas Bnara 06bIYHO BbICKIXAET C TEUEHNEM BPEMEHU,
HO MOXeT CTATb NPO6AEMON, eCNV NAPOHENPOHULAEMbIN MATepUan
NPenATCTBYET BbICbIXAHWIO, OCOBEHHO HOA AePEBAHHBIMU UK BYMAXHbBIMU
KOMMNOHEeHTaMMW.

LAngdy3sua napa

Lnddy3una napa, Kak NpaBKNo, ABNAETCA HAUMEHee 3HAYNMbIM
MEXAHV3MOM NepeHOCa BArK. XOTA 3TO, KOK NPABUNO, HE6ONbLLIOW
VCTOYHWK yBNOXHEHA, Anddy31na napa ABAAETCA HANbonee BAXHbIM
MEXAHV3MOM ANA BbICIXAHUA.

BoasaHble napbl - OCHOBbI

Anddy3ns BOASHOTO NAPA BbI3BAHA CNYYANHBIM ABUKEHNEM MONEKYN
BOAbI. BOoNblee KONMUECTBO MoNeKyn BOASHOIO Napd (6onee BbICOKOW
KOHUEHTPaUM) CaMONpov3BONbLHO NepeTekaeT B 06NACTU C MeHbLUel
KOHUeHTpauvei (MeHbluee KonuuecTso Monekyn). Mpolle roBops, BOASHO
nap paccensaeTcs OT 6onee BAAKHOro k 6onee cyxomy. OH Takxe
PACCEVBAETCA BO BCEX TPEX N3MEPEHVINAX, HO B CTEHOBBIX KOHCTPYKLMUAX
OH YACTO YNPOLAETCS, YUTOBbI TEUb TONLKO B ABYX HANPABNEHWSAX: BHYTPb U
HAPYXY.

3mMepeHve BoAAHOro napa

BoaaHOW Nap MOXHO KONMYECTBEHHO ONpeAeniTb MHOrMMIU cnocobamu,
HO 0BbIYHO 3MepAeTca B BnAE YaCTUL BOAbI HA d)yHT CyX0ro so3ayxa nnu
B BUAE AABNEHMA NApa (HanpuMep, B AONMAX PTYTV UAN NACKANSX).
I‘Iepeaouo BOAAHOIO napa 06bIYHO n3MepaeTca B nepMmax, Yto cocrasnaet
OZIHY YaCTWLY BOASHOMO NAPA HA KBAAPATHbIV QYT NNOWOAN CTEHbI B
TeyeHmne Yaca Npv pasHuLe AasneHni napa B 1 AoNM pTyTHOroO cTonba.

MexayHApOAHbI CTPOUTENbHBI KOAEKC OnpeaensieT Tpy knacca
NAPOBbIX UHIMBUTOPOB:

e Knacc 1: meHee uem 0.1 nepm (HanpuMep, Nperpaaa Ans napa)

e Knacc 2: 6onblwe, yem 0.1, Ho MeHble yem 1 nepm (Hanpumep,
NapoBoW MHrMGUTOP)

e Knacc 3: 6onbuwe uem 1, Ho MeHblwe Yem 10 nepmMos

Mep™ - 3TO Mepa NOTOKA; ee 06pATHAA BENNYMNHA - CONPOTUBAEHME NApA.
3TO 03HAYOET, YTO CONPOTUBNEHNE NOTOKA NAPA NOABEPKEHO
yMeHblwatowencs otaaven. MakcMmManbHaa NPOHULAEMOCTb B CTEHOBOM
y3Ne - 3TO BHYTPEHHAA BO3AYLWHAA NOAYLIKA, KOTOPAA COCTABNSET OKONO
260 nepm. CnefoBATENBHO, OTHOCUTENBHAA PA3HULA B CONPOTUBNEHNN
napa Makcumymy mexay membpaHoi 10 nepm v 20 nepmM cocTaenaeT
BCero okono 5%.
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MaponpoHuLLaeMblie MeM6paHbl NPOTUB HEMPOHMLLIAEMbIX

BOAOCTOVIKUX MeM6paH B gacaaax

OTHOCHUTENBHAA BNAXHOCTb - 3TO CTEMNEHb HACHIWEHNA 06beMa
B034yxa. Bo3ayx npu 100% OTHOCUTENbHOW BAAXHOCTW NONHOCTLIO
HaCbILWEH; Ntobas 4ONONHUTENbHAA BOAA By AeT KOHAEHCMPOBATL B
BUAE XNAKOCTU. HO MOKCMMANBHOE KONMYECTBO BOAbI, KOTOPOE
MOXET XPAHUTLCA B 3TOM 06 beMe BO3A4yxd, 3HAUNTENBHO
N3MEHAETCA C TEeMNepaTypo BO34YXA; FOPAYNA BO3AYX MOXET
XPAHWTbL FOPA3A0 H6onblwe BAArk, Yem XonoAHbIN. TakuM 06pa3om,
NoBbIWEHVE TEMNEPATYPbI NOBEPXHOCTN NPUBEAET K CHUXEHNIO
OTHOCWTENbHOW BNGXKHOCTYN BO34YXA HA 3TON NOBEPXHOCTW.

MNoTok napa B cTeHax

YT06bI N36EeXaTb BbICOKOW BNAXHOCTA UNN KOHAEHCATA, HEOBX0ANMO
KOHTPONMPOBATL And Y30 BOAAHOrO napa. [ns 3Toro ecTb Tpu
cnocoba: 1) 6nokvpoBaHMe NOTOKA BOAAHOro NApA, 2) NpoekTu-
POBAHME NPOTOYHO CUCTEMBI, AOCTATOUYHO NPOHULIAEMOIA, UTOBI
136eXaTb HOKONNEHWSA BAAMY, AW 3) NOBbIWEHVIE TEMNEPATYpPbI
NOBEPXHOCTU AN CHUXEHNA OTHOCUTENLHOW BAAXKHOCTU. MepBbin
NoAX0Z4 A0BONBHO PACNPOCTPAHEH B XONOAHOM KAMMATE;
MCNONb3YETC CNOW, 304ePXVBAIOLWVIA NAp.

1) Angpy3ns napa 61oKkupyeTcs A48 NoNaaaHus 8 CTeHOBOV y3ea 1
KOHAGHCALWY BHYTPY HErO, C MOMOLbIO MAPOU30AALNN HA
BHYTDEHHEV CTOPOHE B XON0AHOM KIUMATE.

B 6onee Tennom knumate BnonHe npnemMmnembimM BAPMAHTOM
ABNAETCA HENPOHMLAEMAA HAPYXHAA MeM6pGHO NN NOKPbITNE.

BnaxxHbIvi BO34yx CHOPYXY MPOHUKAET Yepe3 CTeHOBOW y3en A0 Tex
10p, 110KQ He 4OCTUrHET 60/1ee MPOX/AAAHOVI NICOKAPTOHHOU CTEHSI.
bonee X0/104HbIVi BO3AYX HE CrIOCOBEH YAEPKNBATL CTONLKO BOAbI,
CKONbKO bonee Ten/ibivi BO3AYX CHaPYXu, 1 103TOMY OTHOCUTE/IbHAS
B/IGXHOCTb YBENYNBAETCSH, HO KOHLUEHTPALMS BOAIHOro Napa
OCTQeTCs NPEXHEN. ECv OTHOCUTE/IbHAS BIAXKHOCTb PEBbILLAET
onpeseneHHsle Moporosble 3HAYEHVIS, MOXET NPON30UTY KOHAeHCaUUs
W/nn NOTEHUMQNIbHBIVE POCT 1ECEHMN.

OAHVM 13 BAPWAHTOB ABNAETCA UCNONL30BAHWE BHEWHEN U30NALMN,
3aMeansioLLer nap, TAKOW KaK 3KCTPYANPOBAHHbBIN NEHONOANCTPON,
KOTOPbIV perynvpyeT NOToKa Napa.

1.A) [NoTok ang@dy3nm napos Yepes CTEHY orpaHNYNBaeTCs
YICII0Mb30BAHNEM U3ONFUNOHHOIO CI0S, 3aMEA/ISIOYEro nap (Ha 3Tom
PUCYHKE NOKA3AH KOK BHELUHAA U30/1ALNS).

CyluecTtsyeT ABe NPObNeMbI, CBA3AHHbIE C 6NOKMPOBAHMEM ANDDY3UK
BOASHOr0 NAPQ; CNOCOBHOCTL K BBICBIXAHUIO CTEHBI OFPAHMUYEHA, 1
Napov30nauUmns He 06A3aTENbHO YCTPAHAET YTeuKy BO3AYXd, €CAN OHA
TAKXE He YKA3aHa B KauecTBe BO3AYWHOro 6bapbepa.

1.6) Yreuka Bo34yxa, MyHYA NOPON30NAUNIO, BCE PABHO ByAeT
KOHAEHCHPOBATLCA HA 304HEVi CTOPOHE 0BLNBKY B8 XO/I04HOM KIMMATE.

BTOpPOIA NOAXOA 3AKAIOUAETCSH B CO3AAHNN KOHCTPYKUMI CTEHBI,
KoTOpas He ByAEeT Upe3MEpPHO OrpaHUUNBaTL Anddy3nio napa. 3T
CYCTEMbI YYBCTBUTENbHbI K BAAXHOCTU BHYTPY U CHOPYXM 1
noaToMmy 6onee puckosaHHsle. OAHAKO B PykoBoACTBE
Me3KrocyAapCTBEHHbBIX CTPOWTENbHbIX HOPM COAEPXKATCA YKA3AHUS,
Kacatolyecs NapoBbix MHrMEUTOPOB Knacca |l 8 pa3nnuHbIx
CTEHOBbIX KOHCTPYKLMAX. [NABHOE - TLATENbHO PErynuposaTb
NOTOK BOASHOIO NAPA CO CTOPOHbI CTEHbI, FA€ BbICOKOE AABNEHNE
napa, YTo6bl 136eKaTb BO3HUKHOBEHUA NPOGNEM 1 NPV 3TOM
06ecneunTb AOCTATOYHYIO CYLIKY. STV TUMbI CTEHOBbIX KOHCTPYKLNY
MOTYT HedAEKBATHO GYHKLUMOHPOBATL B 60Nnee X0NoAHOM KnmaTe
VNV B 3AQHUAX C OYEHb BbICOKOW BAAXKHOCTBIO, NOCKONBKY
HANPABNEHWE BbICbIXAHUSA NOYUTY BCErAd OAHOCTOPOHHEE, d
CTOPOHA BbICOKOrO AABNEHUSA BCErAd HOXOAUTCS BHYTPY.
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MaponpoHuLLaeMblie MeM6paHbl NPOTUB HEMPOHMLLIAEMbIX

BOAOCTOVIKUX MeM6paH B gacaaax

B «knacce Il wHrMbMTOP NAaPOB B KOMOWHAUWW C APEHAXOM U
BEHTUVPYeMbIMY - Pacaaamy, CrPOEKTMPOBAHHEIMYU B COOTBETCTBUN C
MeXrocyAapTCBEHHbIMY  CTPOUTENbHBIMA ~ HOPMAMY, B AOCTATOYHOU
CTerneHy orpaHnnBaeT BbITEKAILMV HOPYXY Nap.

Mpobnema ¢ NPOTOYHLIMK CUCTEMAMI 3AKNOYAETCA B pUCKe
HenpeAHaOMepPeHHOro 3aXBATA BNArK. BO BAGXHOM KNMMATe, €CAn HA
BHYTPEHHIOIO NOBEPXHOCTb CTEHbI MONOXUTb HENPOHULAEMBbIN
MaTepnan, TaKoW Kak BUHWAOBbLIE 060U UAK Mebenb, NOCTYNAOLWNIA
BHYTPb NAP MOXET NONACTb B NOBYLLIKY 11 CO34ATb 3HAUNTENbHbIE
noBpexAeHus.

BuHW08b1€ 060V 304EDXNBAIOT NOCTYNAIOWNI BHYTDb AP, YTO
MPUBOANT K KOHAEHCAUMY, G 3aTeM MOTEHUNA/ILHO K NIECEHN 1
THUEHWIO.

Bonee HaAEXHbIN NOAXOA 3AKNOUAETCA B MCNONb30BAHWN N30AALN,
KOTOpAs NOAAEPKUBAET KPUTUUECKME CNOW AOCTATOYHO TENNLIMU,
uTObbI BOARHOW NAP HE AOCTUT MAKCUMANBHOW TOUKY HACBILWEHWNS.
[loCTATOYHO TeMNNble OCHOBAHMS TAKXKE YCTOMUMBbIE K KOHAEHCATY
NpY yTeuke BO34yxd. ITO pelleHne ualle BCTPeUYaeTCs B XON0AHOM
KNUMATe, HO X MOXKHO B PABHOW CTENEHN NPUMEHUTL 1 B TENNOM
KnuMaTe Npu TOYHOM PACMONOXEHUV CNOEB MHIMBUTOPOB NAPA W
N30NALNN.

TR TR T N T N,

BHelLHAs n30/51na COXPaHAaeT 0BLLINBKY AOCTATOYHO TEM/IOM, YTO
peaoTBpaLyaeT KOHAEHCAUMo 13-3a ANP@Y3un BOASHOro Napa B8
XO/I0AHYIO [IOrO4Y Uin YTEYKM BO3AYXQ.

PyKoBOACTBO NO NPOHNLAEMBIM Y HENPOHNULAEMbIM
mMemMbpaHam

CyWecTBYIOT TPU WIUPOKIE KATErOPUK KNMMATUYECKUX 30H ANS NOTOKOB
napa: 8 Nepsyto ouepedb HAPYXKY (XON0OAHbBINA KNMMAT), BO-BTOPbIX, BHYTPb
(KAPKUIA 1 BNCKHBIA KNUMAT) 1 CMELLAHHBIN (pABHbIE BHYTPEHHVE U BHEWHNE
noTokw). Insi onTMAnbHOro GYHKUVOHMPOBAHWS NAPONPOHLIAEMOCTH
MEMBPAH BAXHbI KIMMATUYECKAS 30HA U COOTBETCBYIOLLIME YCNOBNS
BNAXHOCTW.

B 3KQPKOM 1 BAQXKHOM KNMaTe (KnMaTnueckme 30Hbl 1 v 2) co
3HAUNTENBHBIM ABVXEHNEM BO3A4YXA BOBHYTPb, KOK NPABMAO, Ny4lle BCEro
paboTAOT HENPOHULAEMbIE BHEWHMe MeMBPaHbl. OAHAKO B CUCTEMAX
"NPOTOYHOro TMNA" NPOHULAEMblE MEMOPAHbI ABNSIOTCS BO3MOXHbBIMU, ECNN
HEe NCNONb3YEeTCA BHYTPEHHWI CNON 30MEANEHNA ABUXEHNA NAPA WAV eCnu
CaMa NOANOXKA ABNAETCA OTHOCUTENBHO HEMPOHULAEMOW BAArOCTONKOWM
(Hanpumep, 6eToH NV BETOHHbIE BNOKN).

Henponuyaemvie HapysxcHole MeMOPAHbL 02PAHUMUEAIOM BUINEHIE
napa eHympo, u monvKo no360AA0M NPOCLIXAHUE BHYMPU.

CMewWaHHbIN K1MMaT co3AaeT NpobaemMy Kak C BHYTPEHHUMU, TAK 1
C BHEWHUMK noTokamu napa. OHu 06bIYHO MetoTCa B
KNMMATUYECKINX 30HAX 3 11 4, B HEKOTOPbIX PaNoHax 30H CZ5 n
NPUBPEXHBIX PANOHAX C Honee XONOAHbIMU KIMMATUYECKUMU
30HaMu. Icnonb30BaHME HENPOHULIAEMbIX MEMOPAH MOXET
HenpeAHAaMEPEHHO 304ePX1BATL NOCTYNAIOLLYIO HOPYXXY BAATY.
CneaoBaTenbHO, NPOTOYHAA CUCTEMA, B KOTOPOW MCNONL3YIOTCA
OAEKBATHO CNPOEKTUPOBAHHbIE CUCTEMbI PErYNNPOBAHMA NAPA
(HanpvMep, 3aMeanMTen Napa KNacca 3), AONXKHbI B LOCTATOUHON
CTeneHv TOPMO3UTb BNArY B 0601X HONPABNEHUAX, YUTODbLI CBECTU K
MUHUMYMY PUCK NONAAAHNA BNATW.

B NpevMyLecTBEHHO XON0AHOM KNMMATE UNY B 3A4AHUAX C BbICOKOI
BNOXHOCTBIO (HONPUMEP, NNaBATENbHbIE 6ACCENHbI B CZ4+)
OCHOBHbIMVI NPOBAEMAMY, KOK NPABUNO, ABNSIOTCA BHELWHE NOTOKM
Bnarn. Kak npasuno, Heo6xoAnM onpeaeneHHblii yposeHs
BHYTPEHHEro KOHTPONS NAPA, 1 NO3TOMY HeNPOHULAEMble
MeMBPAHbI MOTYT BbI3BATL 3HAUNTENbHbIE NPOBAEMbI NPU CO3AAHNN
[QBYCTOPOHHel crcTeMbl napovzonaunn. CTeHOBbIE KOHCTPYKUWY B
XONOAHOM KAMMATE C NPOHWLAEMbIMI MEMBPAHAMI MOTYT
3HQUNTENBHO BLICHIXATH CHAPYKY, UTO A06ABNKET YNPYrocTb
KOHCTPYKUMM CTEHbI, OCO6EHHO NO OTHOLIEHWIO K CTPOUTENLHON
Bnare.
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MaponpoHuLLaeMblie MeM6paHbl NPOTUB HEMPOHMLLIAEMbIX

BOAOCTOVIKUX MeM6paH B gacaaax

CreHa 1 CreHa 2 CreHa 3 CreHa 4

CreHa 5 CrerHa 6 CreHa 7

COOPOK.

CxeMaTnyHble CTeHOBbIE KOHCTPYKLUMM A/ TUMPOTEPMINYECKOrO MOAEMPOBAHUA B KIMMATUYECKIX 30HAX 1 - 8. VI3MeHeHve TOALLYMHbI N30/IaUMn v TUMa
VHrM6MTOPA 11APOB AO/IKHBI COOTBETCTBOBATHL HOPMAM MeEXroCyAQPCTBEHHOro OTPACAEBOro cTaHAapTa IBC-2012. Bo BCex cayyasax UCronb30BaMMCH
BHYTpeHHme nHrnbutops! napos Knacca lll . (1) Yizonauyusa nonocreii Ha kapkace creHsi*, (2) [poHvyaemas BHeLwHAs 130nauvs, (3) Hernporuyaemas HapyxHas
n3019uns, (4) [poHMLaemMas HaPYXHAS U30ASUNS HQ KOMEHHOV KAaAKe, (5) [TpoHLaemas CrmT-u3oaauUms Ha KapKacHoV CTeHe, (6) HenpoHuyaemas crmr-
V30M19UNA HQ KOPKACHOV CTeHe, U (7) HerpoHnLaemasn BHYTDEHHSAA N30AALMS HO KAMEHHOV KaAKE. */115 COOTBETCTBYIS MUHUMA/bHbIM NPEAMVICHIBAIOLLMM
TPeboBaHvaM K uzonaumm ASHRAE 90.1 8 6o/1ee X0n04HOM KMMAaTe, 3T CTEHOBAS CUCTEMA TpebyeT 4060B/1eHS BHELIHEV N30N[UMI 4719 CTA/IbHbIX KAPKACHbIX

I_VII'pOTepMVNeCKoe MoaennposaHue

[ns oueHkn 3GGEKTUBHOCTY PA3NNYHBIX TNOB CTEHOBBIX
KOHCTPYKUMI BO BCEX KNuMaTuyeckmx 3oHax CLUA (c 1 no 8) 6eina
NOArOTOBNEHA Cepys MMrpoOTEPMUYECKIX MOAENel C U3MEHEHNEM
TONBKO NPOHMLAEMOCTN HAPYXXHOrO BOAOCTONKNX MEMOPAH. Bce
CTEeHOBbIE Y3Nbl COOTBETCTBYIOT TPeb0oBAHWAM cTaHAApPTA IBC-2012.
HekoTopble 40NONHUTENbHbIE MOAYNY BbINV CMOAENVPOBAHbI B
BapwarTe N2 1, HO € cobntoaeHneM 3HepreTMyeckoro Koaekca
ASHRAE 90.1-2010. CTeHbl CpaBHMBANNCL HO OCHOBE MAKCUMANBLHO
BEPOATHOW CTENEHN POCTA NNECEHN, NCNONb3YA HOBENLWINE
3MNMpUYECKme Moaeni.

Bblno onpeAeneHo 1 CMOAENMPOBAHO CEMb TUNOB KOMMEPYECKNX
CTEHOBbIX Y3n08. Y3nbl 1, 2, 3, 5 1 6 npeAcTaBnAT cobow
BAPVIAUMMN CTANBHBIX CTEH C HAPYXXHOWN 06N1LIOBKON
CTEKNOBONOKHOM 11 nMb0 n3onaunen, nnbo ¢ komMbuHaymnein
NPOHNLAEMOW NN HENPOHWLAEMOWN BHELIHEN N30NaUnnA AN
NPOAONBHBIX N30NMPOBAHHbIX Y3M10B.

CTeHoBble Y3nbl 4 1 7 HO OCHOBE BETOHHbBIX KPMUYHbIX BNOKOB 11
QHANOTNYHOW KOHCTPYKUMW. B 3TVX ABYX CNyYasx OHW NGO
N30NMPOBAHbI N3HYTPW, MO0 CHApPYXK. OCHOBHOW NepeMeHHON
[iNA CPABHEHUA ABNAETCA NPOHULAEMOCTb BOAOCTONKNX MEMBPAH;
MHrMBUTOP Napa knacc 1, nnbo knacc 3.

PekomeHpgauvn

Bce 3TV 8bIBOALI NOATBEPXKAAIT PEKOMEHAALNN
MEKrOCYAdPCTBEHHbIE CTAHAAPTbI B OTHOWEHWN KOHTPONS NAPOB.
Bce HapysHble N30N1POBAHHbIE CTEHOBbIE Y3Nbl NPAKTUYECKUN He
NPeACTaBNANU PUCKA POCTA NAECEHN, HO NPOHKLAEeMble
130NAUNOHHbIE MMAPOV30NAUNOHHbIE MEMEPAHbI AeNCTBUTENBHO
€034a0T Npobnemy Ans BHYTPEHHEero NOToKa BNaArk,
YAEPKNBAEMOro HeNPOHWLAEMbIM BHYTPEHHVIM CNOeM (Hanpumep,
BUHUNOBLIMW 0608MK). EANHCTBEHHBIMY CTEHOBBIMI Y3N1aMU,
KOTOpPbIE AEMOHCTPUPOBANY HEKOTOPbIE NPOBEMbI, BbiNV
30NMPOBAHHbIE NONOCTY HA CTeHaX (CTeHoBas KOHCTPYKUYS N2 1),

CreHoBas KOHCTpykumMa 1—M30naumna nonoctv

Prcku, nossusWwmMecs B M30NMPOBAHHbIX NONOCTAX CTEHbI, 06yCNoB-
NeHbl coyeTaHnem GakTopos. MNpu NCNONL30BAHWN NPOHLAEMON
rMAPON30NALUNOHHON MEeMBPAHbLI €CTb PUCK CO3AAHNSA BHYTPEHHNX
NOTOKOB NAPQ, KOTOPbIN MOXET BblTb 3aXBAYEHbI BHYTPEHHNM
HEeNPOHNLAEMbIM CNOEM, TAKUM KAK BUHUNOBLIE 06OV 1K
MebenvpoBKa. ITO YCyrybnaeTcs B TENAYIO 1 BNAXKHYIO Noroay,
HaNpVIMep XapKoe 1N BNAXHOE NeTO B TUMNYHO “XONOAHOM Knnmare”,
TAKOM KAk Ymkaro, Wwrat MInAvHOWC, CO BNUTLIBAKOLWMNA
06N1MUOBKAMU, FAe eCTb KOAULNOHUPOBAHME NHTEPLEPA.
MrpotepMmnyeckoe MOAENVPOBAHNE NOKA3bIBAET, YTO €CAU HET
BHYTPEHHEro OrpaHnyMBaloLWero Nap cnos (Hanpumep, BUHWNOBLIX
060€eB), TO 3TOT TUN CTEH MOXET paboTATb XOPOLWO. ITO
NOATBEPXAAETCA BONLLINM ONbITOM CTPOWUTENLCTBA 3TOW CTEHOBON
KOHCTPYKUNW.

MpY MCNONB30BAHNN HENPOHWLAEMON MMAPOVN30NALNOHHON
MeMBPAaHbI BO3HMKAET PUCK 30XBATA BbITEKAIOLLErO N3HYTPY
BOAAHOMO NAPA, €CNn KOIPPUUNEHT N30NALUNN HEAOCTATOYEH.
CMOAenpOoBAHHbIN NHIMBUTOP Napa knacca Il HegocTaTouHO
orpaHnuneaeT Anddy3nio BOARHOro NApA, KOTOPLIN
KOHAEHCUPYeTCA 1 COBMPAETCA HA MMAPOU30NALVOHHON MeMOPAHe.
C nomoubto NPOHNLAEMON MMAPON30NALVOHHON MEMOPAHSI
CTPYALAACA N3HYTPW BNArA MOXET TeYb HapYyXy 6e3

KAKUX-Nn60o NpenaTcTBui.

CreHoBas KOHCTPYKUWA 2, 4, n 5— [TpoHNLaemMasn HapYXHAA 1
MPOAONLHAA U30NNPOBAHHASA KOHCTRYKLUUS.

MoA06HO CTEHOBOW KOHCTPYKUMK 1, 3T CTEHOBbIE KOHCTPYKUMM C
NPOHMLAEMOWN BHEWHEN N30naumnen 1 NPoHULaemMon
rMAPOV30NALNOHHOM MeEMBPAHOW NOABEPraloTCa PUCKY, eCnn
BHYTPEHHWE HEeNPOHMLIAEMbIe MEMOPAHbI NCNONL3YIOTCA B
CMeLWaHHOM ¥ BNOXHOM noroAe. B TakoM cnyyae HenpoHuuaemas
MeMbpaHa bonee NpeAnoYTUTENBHA BO BAAXKHOM KNMMATE, HO B
CMeLWaHHOM KNUMaTe A0NXKHA BbITb 06ecneveHa 40CTATOYHAR
BHELWHASA 130NAUMS, YTOObI CBECTU K MUHMYMY BO3AENCTBIE
BHeLWHewn Bnaru.

Ctp7u3 10




NaponpoHnuyaembie MeM6paHbl NPOTMB HENPOHMLAEMbIX

BOAOCTOVKMX MemM6paH B gacagax

CTreHoBas KOHCTPYKUMA 3 1 6 HerpoHLIaemMas BHELUHSA U30NALUNA
3TV CTEHOBbIE Y31bl HANBONEE YCTOMYMBbLIE K BAAre 1 Hanbonee
HeuyBCTBUTENbHbIE K NPOHULAEMOCTU MAPON30NALNOHHBIX
MeMOpPaH, NOCKONLKY BHEWHAA N301AUMNSA MAKCUMANBHO
KOHTPOAUPYET Nap. 3TO rapaHTKA TOro, YTo NAPONPOHMLAEMasn
NOBEPXHOCTb OCTAHETCA BNN3KON K TON e TeMnepaTtype, Yto u
NCTOYHUK BOASHOrO NAPQ, CBOASR K MUHUMYMY PUCK
KOHAeHCcaumn.

GUTRF&éa8 oFRUDFUOSTS 7FAgRUFTRRSS TTTF08sTS
DZIRFRPOTUFTUAR U TAOPHUHOT RPFasT PETURTTTEATU RFPTRUG, UiTRPeUd,
OPRUIFUBSTA,, OFUPFas RITRATTUTONRY 8PURFTTOTTEA 0 RPUNIURA,3TO

I eR0UPH, TUP PEFATUT RIIRaT‘uIOhF‘QHO FTUd RFT RFPRTSAIOT6

BRTLRIO ETEFPTTP08ST
ETerrTIv08STPRRHT 6 16EFARH NOOTOUTERT rlt,aq,u RFTEOTOH, RY
TU00d,Tad,l BHUASARTT 086 TRRYO 004&0T. g0aErUirOoPUlh 8URTRIRRPO

I/I3011ﬂLU/II/1 EID‘FRR‘FO oanc‘)l eIOaIu r]uU UuIRreUdo KOHCprKLLI/IIO

Knumatnueckme 30HbI 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 ‘ 7 ‘ 8

BXOAALLMIA NOTOK BbIXOAALLMI NOTOK

1| Stud Wall
Cavity Insulation

11 Stud Wall ®
Cavity Insulation, Non-prescriptive

2| Stud Wall
Permeable Exterior Insulation

3| Stud Wall
Impermeable Exterior Insulation

4 | Mass Wall
Permeable Exterior Insulation

Fo T I T

5 | Stud wall
Split Permeable Exterior Insulation

=
=
=
=
=1
=
=
=
=
=
=
=
=
=
=1
=

SRR

6 | Stud Wall
Split Impermeable Exterior Insulation

7 | Mass Wall
Interior Impermeable Insulation

g e ———

‘ LOW PERMEANCE (<1 perm) HIGH PERMEANCE (>10 perms) . HIGH PERMEANCE, NO INTERIOR VAPOR BARRIER RESTRICTION

This table provides recommendations on the optimal permeance of the AWB. High-permeance AWB may be used in climates with inward flowing moisture,
but it is critical to ensure that all innermost materials from the sheathing do not restrict vapor flow. Most wall assemblies with exterior-insulation built in
accordance with ASHRAE 90.1-2010 and IRC-2012 are designed to accommodate either low- or high-permeance AWB.

When designing wall assemblies with non-vented cladding systems such as direct applied stucco, additional considerations should be made with respect to the
selection of vapor permeable or impermeable AWB membranes. Non-vented cladding systems are more susceptible to moisture concerns, as the outward drying
potential is significantly reduced, and the risk for inward vapor drive is increased when the exterior vapor pressure is higher than the interior. In this situation, a
permeable AWB coupled with a permeable exterior insulation means that moisture driven inward from the cladding may end up within the backup wall and could
condense on colder inner surfaces. In these unvented assemblies, the use of a less permeable AWB or less permeable insulation may be desirable to reduce inward
vapor drive, especially in a hot humid climate. Where non-vented cladding systems are used in humid and wetter regions, they need to be more carefully designed

and detailed to address potential moisture risks.
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MNaponpoHuLaemMbie MeM6paHbl MPOTUB HEMPOHMLLAEMbIX
BOAOCTOMKUX MeM6paH B ¢pacagax

1 2 3 4 5 6 7 8
Max Steel Frame 0.124 0.084 0.084 0.064 0.055 0.049 0.049 0.037
U-value Mass ~ 0.58 0.151 0.123 0.104 0.09 0.08 0.071 0.048
1 3.5" 5.5"+1" 5.5"+1" 5.5"+1.5" | 5.5"+2.5" 5.5"+3" 5.5"+3" 5.5"+4.5"
1* 3.5" 3.5" 3.5" 53" 55" 53" 55" 55"
2 3.5" 4" 4.5" 5 5.5 6" 6" 7.5"
3 3" 3.5" 4" 45" 5" 55" 55" 6.5"
Assembly
Number
4 NR 1.5" 2" 25" 3" 35" 4" 45"
5 35" 3.5"+1" 3.5"+1.5" 3.5"+2" 3.5"+2.5" 3.5"+3" 3.5"+3" 3.5"+4.5"
6 3.5" 3.5" 3.5"+1" 3.5"+1.5" 3.5"+2" 3.5"+2.5" | 3.5"+2.5" 3.5"+4"
7 NR 1" 1.5" 1.5" 2" 2.5" 2.5" 3"
No Class 1 or2 VB Vented Cladding Over Class 1VB
Required Gypsum Required

Sufficient Exterior R-value

The permeance guidelines are all based on the above wall design assumptions. The details of the analyzed wall assemblies show the required
U factors for either steel frame or mass walls, the vapor control strategy as required by the IBC shaded in orange, red, blue, or green, and the
nominal thickness of the cavity insulation with exterior insulation identified by the ‘+’ sign. All wall assemblies have vented cladding systems
on the exterior of gypsum sheathing, except for mass walls. All walls also have Class Ill vapor control layers, unless otherwise noted. Wall
Assembly 1* represents an alternative pathway to ASHRAE 90.1-2010 compliance and consists of a steel stud wall with only cavity insulation.

Conclusions

With new technological developments in building materials, old rules of thumb need
to be periodically re-evaluated. Selection of an appropriate AWB must be made with

careful consideration of its material properties, especially its vapor permeance, and
how it interacts with the rest of the building system. In this context, both high- and low-
permeance AWBs have a place within the commercial building industry and can form
part of long-lasting, durable building systems.

NOTE: The content of this bulletin and the underlying study, along with the honest opinions and conclusions expressed herein, are the product of
RHD Building Science Inc. www.rdh.com, and for which they were retained by Momentive Performance Materials Inc., the manufacturer and/or seller
of GE-branded sealants, adhesives, and coating products.
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