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Be6uHap 7

OCHOBbI TEMJ/1I0U301A9UUN U 3ALLLUTBI OT BJ1IATU

1 O6wue cBegeHun

CTpouTenbHaa ¢M3MKa [0 CUX MNOpP ABAAETCA  OTHOCUTENbHO  MOJIOAOM
noaAMCUMNANHONM B CTpouTenbcTBe. HaumHasa ¢ nepeoro HedTaHoro Kpmsmnca 1970-x
rogos, 6bIAM NpegnpPUHATLI NepBble YCUAWUA MO 3KOHOMUM TennoBon sHeprun. C
TeYeHMeM BPeEMEHM BOMPOCHI TEMIOMU30AALMU CTAHOBATCA BCe Hoee KOMNAEKCHbIMM
M CNOXHbIMK. Elle oAHMM HanpaBAeHWEM MPWU NPOEKTUPOBAHUM 3L4AHWUA C TOUKM
3peHMA CTPOUTENBbHOM GU3NKM ABAAETCA 3aLlumMTa OT B/1arn, KOTOpas BO MHOIMX chepax
HenocpeACcTBEHHO CBA3aHa ¢ Tenaousonaumeit. Kpome toro, Bce 60/bluee 3HaYeHe
npuobpeTatoT acnekTbl 3BYKOM3ONAUMM M MPOTMBOMONKAPHOM 3aluTbl. [MosTomy
cTpouTenbHan pU3nKa NnogpasfenseTca Ha cieayoLme YeTbipe NoAAUCLUNANHDI:

- Tennousonauma

- 3awumTa oT BAArU

- 3ByKomsonauma

- NoxapHas 6e3onacHOCTb

[naBHOW 3agayelrt cTpouTenbHOW OU3NKKM ABAseTcA obecneyeHWe MNOCTOAHHOTO
KompopTa B 34aHMAX. ITOT KoMPOpT BKAOYaeT B cebs He TONbKO Xopouwee
caMmouyBcTBME 6narofapa pPeryiMpoBaHUIO  TeMnepaTypbl, HO W rapaHTUIo
onpeaeneHHo! BNaXKHOCTU BO34yXa.

CobniogeHvne TpeboBaHWN CTpOUTENbHOM OU3MKKM obecneynBaeT [0/FOBEYHOCTb
34aHK1A B A4OMNOAHEHUE K KoMmdopTy. NoBpexRaeHMA 34aHMA YacTo BbI3bIBAOTCA BAAroK,
KOTOpasa MOMKeT CMpPOBOLMPOBaTb M YCKOPUTb paspylleHWe KOHCTPYKUMM 34aHuA.
CobniogeHve npegnucaHvii No TeNAOM30AAUMM W 3alMTe OT BAarv No3BOAsET
n3bexKaTb HEONTUMAIbHOMO COCTOAHMA BNAXKHOCTU B 34aHUAX, YTO MOXKET HapYLLUMTb
[ONTOBEYHOCTb KOHCTPYKLMM U TUTUEHY B NOMELLEHMSX.

2 Tennousonauyus

2.1 O6wwue cBeageHun

KomdopT onucbiBaeT AManasoH KOHANLMOHUPOBAHMA BO3AyXa, B KOTOPOM YenoBekK
yyBCTBYET ceba onTMManbHO. YyBCTBO KOMbOPTa 0COBEHHO 3aBUCUT OT TEMNEPATYPbI
BO34yXa B MOMELLEHMM, TEMMNEPATYPbl NOBEPXHOCTU, NOTOKA BO34yXa M BNAXKHOCTU
BO34yXa B NOMelleHMM. JlioaM 4YyBCTBYIOT ceba Hambosnee KompOpPTHO npu
Temnepatype ot 20 8o 24 °C 1 OTHOCUTENbHOM BNAXXHOCTM BO3ayxa oT 40 go 60%. Ana
obecneyeHns 3TOro 3MMoON HeobXoAMMO WMCKYCCTBEHHO BblpabaTbiBaTb Tenio ANs
oborpeBa nomelleHMi 34aHuA. B neTHee Bpema Heobxoaumo HaobopoT
NpeaoTBPaTUTL NOBbILEHHOE HarpeBaHUE NOMELLEHUIA COTHEYHBIMU U3NTYYEHUAMMU.
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I'IoaTomy C 3HepI'ETM‘-IeCKOl7I TOYKM  3peHnA 34aHUNE  ABAAETCA Hanbonee
6I'IaI'OI'IpMﬂTHbIM, ecam OHOo Tpe6yeT KaK MOXHO MeHble 3Hepruu 3MMOlA ana
060rpeBa N KakK MOXXHO MEHbLUE SHEPTUN TETOM ONA OXNaXKOAEHUA.

B F'epmaHum NoctaHoBneHMe 06 aHeprocbepexeHnn (EnEV) aBnseTca HaUuMoHaNbHbIM
NpaBoOBbIM CTaHAAPTOM AN YAYYLEHUS M OUEHKM obuen sHeprosadpdeKTUBHOCTH
34aHui. EnEV onpegenset MMHUManbHblE CTPOUTE/IbHbIE HOPMbI, KOTOPbIE AO/XKHbI
6bITb  cobntofeHbl  AnA  TOro, 4TOOGbI COOTBETCTBOBATb  BblWEYNOMAHYTbIM
TpeboBaHuaM. MepBas Bepcua BcTynuaa B cuay 1 ¢espana 2002 roga. B HacToswee
Bpema aencreyeT EnEV 2016, a ¢ 2021 roaa MNoctaHoBNeHMe 06 aHeprocbepexkeHnmn
6ynet 3ameHeHO 3akoHOM 06 3sHepreTuke B 3aaHuax (GEG). Tem He MmeHee,
aevicteyowpe npasuna EnEV B ocHoBHOM ocTatoTcsa B cuie. C nomoubto EnEV ana
34aHUA COCTaBAAIOTCA 3HepreTMyeckne 6anaHCbl, yyuuTbiBatOWMe MPOU3BOACTBO,
HaKoMieHWe, pacnpegeneHve W nepejayy Tenna B 34aHUAX. Tem  cambim
paccyMTbIBAETCA OCHOBHOIM MNOKasaTeNb — rogoBas MNOTPeObHOCTb B MEPBUYHOM
aHeprmun. IHeprosapGeKTUBHOCTb 34aHNSA OLEHNMBAETCA C NOMOLLLbIO 3TOrO NoKasaTens.
Yem MeHble rogoBas NOTPebHOCTb B MEPBMYHOM 3HEpPrMM, Tem Bbllwe
3HeproadPeKTMBHOCTb paccmaTpmMBaemMoro obbeKTa.

2.2 3uMmHAA Tenaousonauma

MoTtpebHoOCTb B Tenne ob6beKTa HeABUMKMMOCTM B OCHOBHOM 3aBMCWUT OT KauyecTsa
cTpouTenbcTBa 3aaHuA. O60104Ka 34aHUA HE MOMKET MONHOCTbIO M3beXKaTb noTepu
Tenna. B 34aHMAX NPOUCXOOAT MOTEpU Ternsa 4Yepes HapyKHble OrpaskaeHusa U
BeHTUAAUMIO. oA TeNIONOTEPAMM Yepes HAPYXKHbIE OrparkaeHnsa noapasymesaeTca
BbIXO4, Ten/a Yepes CTpouTesibHble 31eMeHTbl. Yem fydlle nsonmposaHa 060104Ka
3[aHNA, TEM HUXKe AaHHble TenaonoTepu. NoTepu Tenna Npu BEHTUAALMUU NPOUCXOAAT
3a cyeT obMeHa Bo3Ayxa Yepes CTbiKM M oKHa. O60104Ka 34aHMA HUKOrAa He 6biBaeT
NOMIHOCTbIO repmeTudHol. OKHa M ABepu Bceraa obecneymsaloT onpeaeneHHbll
B0O3A4yx006MeH. [na MUHMMU3AUMK MNOTEPb Tenna yepes BeHTUAAUMIO 060/104Ka
34aHNA OOMKHA BbITb KaK MOXKHO 60o/1ee repMeTUUYHON.

TpeboBaHuWsA, NpeabABASEMbIe B CBA3M C TENIOM30AALMEN K KAUeCTBY Orparkaatomx
KOHCTPYKLMI 30aHUI U MHXKEHEPHOMN TeXHMKE, B OCHOBHOM PEry/iMpyroTca HOpMamu
DIN 4108, MoctaHoBneHnem 06 sHeprocbepexeHnn (ENEV 2016) n DIN V 18599.

Ha pucyHke 1 cxemaTU4HO NoKasaHbl GaKTopbl, BAUAIOWME Ha SHEpreTUYeckuii banaHc
30aHunA. NMoMmnmo HeunsbeXKHbIX noTepb, Ha I'IOTpe6HOCTb B SHEPIrnn B/IUAIOT TaKXKe
NOCTYN/IEHUS COJIHEYHOM U BHYTPEHHEM 3SHEepPruu, KoTopble MOryT OKa3biBaTb
NOJI0XKUTENbHOE BO3AENCTBUE HA 3HepreTuyeckunin 6anaHc. ConHeyHble NOCTYNAEHUS
MOTYT aKTMBHO UCMNO/1Ib30BaTbCA B BUAE POTOBONbTAUKM NN COTHEYHBIX KOJIJIEKTOPOB
WM NAaCcCUBHO NOCPEACTBOM COJTHEYHOTO M3/y4EHMA Yepes NOBEPXHOCTU OKOH.
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Qu: MoTpebHOCTb B Tenne B pesyabtate

2N co, oTon/IeHus
Hv: MNoTepu Tenna yepes BEHTUAALUIO
Hr: NMoTepu Tenna yepes orpaxgatowme

KOHCTPYKLUMN
Qu: BHyTpeHHKWe noctynneHuns (noam,
obopyaoBaHue)
L o"'v Qs: MNocTynneHuns conHeYyHoro Tenna
o

Qw: NoTpebHOCTb B NOAOrpeEBE NUTLEBOWN BOAbI
Qp: MNoTpebHOCTbL B NepBUYHOM 3HEPTUN
Qe: MoTpebHOCTb B KOHEYHOW 3HEpPrum

Q Qn: MoTpebHOCTb B NONE3HON 3HEeprum
WWS: Boiinep
)| =) e
HK HK: OtonutenbHbIN KOTEN

WWs ] ‘

PucyHOK 1: dHepreTuyeckuii 6anaHc 3gaHual

Kpome Toro, Ha cnpoc Ha sHepruto BamaeT 3PpPeKTMBHOCTb CUCTEM NOAAYN TEMIOBOMN
3HEpPrMn 1 ropaYen Boabl.

2.2.1MNoTepu Tenna yepes orpaxkaarouime KOHCTPYKLUU

OcHOBOWM A1 MMHMMU3ALMM TENAOMNOTEPb Yepe3 OrparkAatolme KOHCTPYKLUU
ABNAETCA Tenaounsonauma 060104ku 3gaHma. Tensomsonaymsa coctomT U3 matepuana
C HUW3KOK  TensonpoBOAHOCTbIO.  TernsionpoBOAHOCTb  TEMJIOU3O0ALMOHHbIX
MaTepUuanoB 3HAYNTE/IbHO CHUMKAETCA 3a CYET BBEAEHMA BO3AYLLIHbIX NOP B OCHOBHOW
mMmaTepuan. PacnpocTpaHeHHbIMM TENJIOU30MALMOHHBIMKA MaTepuanaMm ABAAIOTCA
BCMEHEHHble MJacTMacCbl, TakMe Kak MNoOAUCTUPON WKW  NOANYyPEeTaH, WM
MWHepasbHble BOJIOKHA, TaKMe KakK KaMeHHas BaTa WAWM cTeknoBaTta. MpuHumn
OEVUCTBUA 3TUX TENNOM30NAUMOHHbLIX MaTepuanoB OCHOBaH Ha TOM, YTO BO3A4yX
ABNAETCA OTHOCUTE/IbHO NIOXMM TENI0MPOBOAHMKOM NO CPABHEHMIO C KOMMNAKTHbIMM
CTpOUTEIbHbIMM MaTepuanamu.

Tennodusnyeckme CBOMCTBA TEMNIOM30MALMM  OMUCLIBAIOTCA TaK Ha3blBaeMOM
TEN0NPOBOAHOCTLIO A. ITO CBOMCTBO MaTepMana onpeaenseTca Kak TenI0Boi NoToK,
KOTOPbIA NPOXOAUT Yepes3 CNOW MaTepuana pasmepom 1m? u TonwmHoin 1m npu
nepenage Temnepatyp B 1K. Yem HUXKe Tenj1onpoBOgHOCTb, Tem Aydlue
N301ALMOHHAA CNoCOB6HOCTb.

TennonposogHocTb A [8 BT/mK] (cBOICTBO CTpOMTENBHOTO MaTepurana)

B Tabnvue 1 npuBeneHbl MpUMepbl TEMIOMNPOBOLAHOCTM HEKOTOPbIX M36PaHHbIX
CTPOUTENbHbIX MAaTEPUasoB.

1 XalHep M.: Ui eHepHasa TeXHUKa 3aHNA A8 apXUTEKTOPOB
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Ta6auya 1: Tens1onpoBoAHOCTb A CTPOUTE/IbHBIX MaTePMaANOoB

CTpouTenbHbIii MaTepuan TennonposogHocTb A [B BT/mK]
6eToH 2,1

LeNbHbIM / CUAMKATHBIN Knpnuy 1,0

061erYéHHbIN NycToTeNbIN KMpNuY 0,20-0,40

CTanb nopagka 40

aepeso 0,10-0,20
NeHONOANCTUPON 0,025-0,035
neHonosanypeTtaH 0,020-0,035
MWHepanbHaAa BaTa 0,032 -0,050

C Apyroit CTOpPOHbI, TEMNAOM3ONALUMOHHbIE CBOMCTBA CTPOUTENbHOTO 3/EMEHTA
(Hanpumep, cTeHbl, OKHA) npeacTaBfeHbl KoadpduumeHTom Tennonepegaumn U.
3HaveHune U onpegenseT KONMYECTBO Temnna, NPoxodaLero yepes 1m? cTponTesbHOro
3/leMeHTa, KOrga pasHuLa Temnepatyp Mexay ABYMA CMEXKHbIMWU BO3AYLIHbIMU
cnosmm coctasnsaet 1K. 3HavyeHMe U 3aBUCUT OT BbIGPAHHbIX MaTepuasnos u
COOTBETCTBYIOWEN TOAWMHbLI cnosi. Hanpumep, Tennousonsuma umeet 60/blUytO
TENJOU30AALMOHHYIO CNOCOOHOCTb, YEM TO/ILLE ee C/IoM. Yem HUKe 3HaveHue U, Tem

ny4duwe nsonnpyroulan CNOCobHOCTb CTPOUTENBHOIO 3/1€EMEHTA.

KoadpduumeHnTt Tennonepeaaqn U [BT/m?K] (CBOMCTBO CTPOUTENBHOIO 3N1€MEHTa)

JenictBylowee B Hactoauwee Bpemsa EnEV 2016 He npeabABAAeT HUKAKUX ABHbIX
TpeboBaHMI K 3HaYeHUto U, KoTopoe A0/1XKHO cobntoaaThCA NPU CTPOUTEIbCTBE HOBbIX
3aHu. B pamKax 3TUx npaBuA AOMKHO ObiTb AOKa3aHO, YTO HOBOE MaHMpPYeEMOoe
3/laHMEe MO 3HepreTUYeckMm TpeboBaHUAM /Nydlle COMOCTaBMMOrO 3Ta/IOHHOTO
34aHKA, NO KpanHen mepe, Ha 25%. B sTom cnyyae 3TaNoHHOE 34aHNe FTEOMETPUYECKM
MOXOXKe Ha MJaHMPYEeMOe HOBOE 34aHME M OCHAWEHO YeTKOo onpeaeneHHbIM
KauyeCTBOM 3HEPrMM C TOYKU 3peHMA OorpaxkAalowen KOHCTPYKUUM 34aHUA U

WHXXEHEePHOM TEXHUKM.

[Ons caHaumm cywecteyrowmnx 34aHuii EnEV 2016 onpegenseT sHepretTMyeckoe
KAQuecTBO OrpakAaloLle KOHCTPYKUMM 34aHMA B BUAE MAKCMMAAbHO AOMYCTUMbIX
3HayeHu U pana  OTAENbHbIX CTPOUTE/IbHbIX 3/1EMEHTOB. ITM  MWHMMAaJIbHbIE

TpeboBaHMA 0606LeHbl B Tabauue 2.

Tabnuua 2: MakcumanbHo fonycTumble 3HaYeHns U B cootseTcTBmM ¢ ENEV 2016 ana

CaHaLWM CYLLECTBYIOLLMX 34aHUN

TR S makc. U Heo6xogumas TonwmHa
[BT/m?K] usonauum (A = 0,035)

™" Y

HapyXHaA cTeHa NPOTMB 3emnu 0,30 10

NOTOJ/IKM, KPbILWKW M CKATbl KPbILWKn 0,22 20%)

NNOCKME KPbILN 0,20 16

OKHa 1,30

MaHcapgHble OKHa 1,40

*) ONS U30MAUMKM MeXay CTponunamu, ons apeBecuHbl 15 %

PROMHOUSE TpeHuHe 0158 mpeHepos | OCHO8bI menaou30aayuu U 3auumsel om eaa2u | okmabpes 2020



EnEV 2016 He yKecToyaeT TpeboBaHMA MO 06paLLEHUIO C CYLLECTBYIOWMMMU 34aHUAMMU
Nno cpaBHEHMIO C npeablayuwelt Bepcueit 2009 roga. Ons HOBbIX 343aHWUN, C OpPYro
CTOPOHbI, TeKkyLaa Bepcua ENEV npeaycmaTpuBaerT yxKectoyeHue TpeboBaHUi Ha 25%
Mo CpaBHEHUIO C NpeAablayLLeit Bepcuen. ITO 0O3HAYAET, YTO HOBOE 34aHWe COrlacHO
EnEV 2016 moxeT MMeTb To/IbKO 75% rogoBoi noTpebHOCTM B NePBUYHOM SHEPTUM MO
cpaBHeHUto ¢ EnEV 2009. Takum 06pasom, TONLMHA M30ASLUN HOBbIX 343HWUIN B
FepmaHuMM 6yaeT NpoaosKaTb yBEAMUYMBATbCA. TOJWMHA CTeH, Hanpumep, byaet
onpeaenaTbCA yXe He Hecyllei KOHCTpyKuuel (Knagkon), a, rnaBHbiMm obpasom,
Tpebyemon TONLWMHON N30NAUMUN.

B npuHuMne, TennousonAuMa Ao/MKHA ObiTb YCTAaHOB/AEHA CHapPYXXW, €cin 3TO
BO3MOXHO. Takmm o06pasom, Hapy)KHasa CTeHa TaKXe HarpeBaeTca npu oborpese
I'IOMGLLI,GHVIVI N MOXET UCNOJ1Ib30BaTbCA B Ka4yeCTBe aKKyMynAaATopa. 370 BbIrOAHO, TaK
KaK Moc/ie OTKAOYEHUS OTOMEeHUs (Hanpumep, HOYHOrO CHUMKEHUA TemnepaTypbl)
CTeHbl MOTyT BblaenATb OCTaToO4YHOe Tenjo B MNOMelleHune. I‘Io:v\em,eHme He
oxJlaXKJaeTca TaK ObICTPO, a pasHULA MeXay AHEBHOMW M HOYHOW TemnepaTypomn
HeBe/IMKa. Kpome Toro, CTeHa MOXKEeT BbICbiXxaTb ObICTpee Mpu BO3AENCTBUM BAarw,
ecin oHa Tennas. Kpome Toro, BHEWHAS TeENAOM30AAUMA NpeaoTBpawaeT
OXNAXKAEHWE CTEeHbl HUXEe TOYKM 3amep3aHua. Takum obpasom, MOXKHO HesonacHo
n3bexKaTb NoBpeXxaeHU oT Mopo3a. Ha pucyHKe 2 nokasaH npumep pacnpeaeneHuns
TemnepaTypbl B U30/IMPOBAHHON cTeHe Npu TemnepaType BHyTpu 20 °C 1 cHapyxu -15
°C.

°C1
20°Cq

—_ ) . 4 201
- 4 159

4 101

- T or

e - _51]
4 -109

N— -+ -159
-15°Cq

PuUCyHOK 2: PacnpepgeneHna TemnepaTtypbl B U30/IMPOBAHHOM CTEHE

Eule oaHOM onacHOCTblO ABAAeTcA 0bpa3oBaHMe KOHAEeHCaTa B KOHCTPyKuuu. Mpu
Hapy»HON M30NAUMM 3Ta OMNACHOCTb 3HAUYUTENIbHO HUXKE, YeM MNPU BHYTPEeHHeMl
nsonauumn dpacagos.

Mpu uncnonb3oBaHUU BHyTpEHHeﬁ M301AUMN TOYKA pPOCbl B KOHCTPYKUMWM YaCTO
HaXo4auUTCA B 30HE mMexXay M3O}'IFILI,MEl71 n KﬂaAKOVI. OTO O3HAYaeT, YTO Ha ITOM MecTe
ocefaeT KoHAeHcaT. Ecam KOHCTpyKumA Bbl6paHa He6/'|aFOI'|pVIFITHO, TO B XO0/q104HO€E
Bpema roga Hakan/inBaeTca 6onblue KOHAEeHCaTa, YeM MOXET UCMNAPUTbCA B TEN10€e
BpemAa roga. 970 npneogunT K MNMOCTOAHHOMY MNMPOHUKHOBEHUIO BalrM B CTEHY U
CI'IOC06CTBVET Pa3BUTUIO NaeceHn.

Ecnu paccmaTpuBaeTca npumeHeHue BHyTpeHHer/’I n3onayuu, HEO6XOAVIMO
NMPOKOHCY/IbTUPOBATbCA CO UHXXEHEPOM-CNEUNannNCTom, KOTOprﬁ B TeyeHune roga C
NMOMOLLUBHO KOMMNbKOTEPA MOXKET MOLENTNPOBATbL TEMNEPATYPY U CcOo4epPHKaHUE Balrn B
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KOHCTPYKLIMM HapPYKHOM cTeHbl. HeobxoaMmocTb B 3TOM TPyZLOEMKOM MpoBepKe
NPUrogHOCTN TeNNON30NALMU OTNaAaeT NPU UCNONb30BAaHUM MHOIMX CTaHAAPTHbIX
KOHCTPYKLMIN HapyKHOM M30NALNN.

2.2.3 MocTuku xonopa

MocTuK Xonoga — 3TO OrPaHWYEHHOE MECTO MOBbILWEHHOM noTepu Tenna. Yepes
MOCTMKM XOon04a Tenno ObiCTpee MNpPOXogUT M3HYTPU Hapy:Ky, 4Yem 4yepes
npuneratowme  yd4yactkM. B OCHOBHOM, MNpPoOBOAUTCA  pasinuMe  Mexay
KOHCTPYKTUBHbIMW/ MaTepraibHbIMU Y TEOMETPUYECKMMMU MOCTUKAMM X0N04a.
KOHCTpyKTMBHbIE/ MaTepunaibHble MOCTUKM X0104@ BO3SHWKAIOT B MECTAX KOHCTPYKLMIA
C Pas/NMYHOM TEenjonpoBOAHOCTbIO. 3TO MOMeT ObiTb BbI3BaHO, Hanpumep,
n3meHeHnem matepuana. Ha pucyHKe 3a NokasaH naaH NepekpbITUA BHELIHEN CTeHbI,
COCTOAWEN M3 BEPTMKANbHO NepPOpPMPOBAHHOTO KUPMMYA M Kene3obeTOHHbIX
KOMIOHH. ApMMpPOBaHHbIA 6eTOH MMeeT 6o/see BbICOKYIO TeMn/oNpPOBOAHOCTb, YEM
KMPMUUN C BEPTUKA/IbHBIMM OTBEPCTMSAMM, YTO O3HAYAET, YTO B 3TUX MecTax bonblue
3Hepruu/Tenna nonagaeT U3 NOMELLEHUA HaPYKY.

FeomeTpuyeckMe MOCTMKM X0JIo4a — 3TO YYacTKM C PasIMYHbIM COOTHOLLIEHWEM
BHYTPEHHEN N BHELIHEN MOBEPXHOCTU. B Hapy»KHOM yray, nokasaHHOM Ha puc. 3b,
MOBEPXHOCTb BHYTPEHHETO Yr/1a MOMET OXNaXA4aTbCA Ha 3HAUYMTE/IbHO YBE/MYEHHOM
HapY»KHOMN NoBepxHOCTU. bonblie Tenna BbIXOAUT Hapy»Ky B 06/1acTu yrna 3aaHuA.
34ecb NPUCYTCTBYET TOT YKe NPUHLMI, YTO M B C/ly4ae C OX/1axKaaoWwmm pebpom.

CHapY*u

CHapyXu

\

MHOFOI‘IyCTOTHbIﬁ
ey,

Kupnuy

BHYTPU
}enesobeToHHaA KONOHKa

MOCTMK X0/1042

noBbllWeHHaA
Tena1onpoBoAHOCTb

a b

PUCYHOK 3: a) KOHCTPYKTMBHbII/MaTepuanbHbIi MOCTUK X0N1043,
b) reomeTpuyecknii MOCTUK xonoga

OnacHocTb, KOTOpYlo MNPeACTaBAAT MOCTMKM X0N04a ONA KOHCTPYKUMM 343aHus,
3aKNIOYaEeTCA, MPeKae BCEro, He B yBe/IMYEHUMN TennonoTepb. Fopa3ao 60/1ee BaskHbIM
ABNAETCA BO3MOMHOE yXyAWeHNe rMrMeHbl B NoMeLleHMAX. B cBA3n ¢ yBeanyeHnem
TEN/JI0BOr0 MOTOKAa Ha MOCTMKaX X0/04a YMeHbLUaeTca TemnepaTtypa NOBEPXHOCTU C
BHYTpPEHHEeN CTopoHbI. Mpn onpegeneHHbIX 06CTOATENbCTBAX 3TO MOXKET NPUBECTU K
06pa30BaHNI0 KOHAEHCaTa Ha 3TMX MOBepXHOCTAX. MpM NOCTOAHHOM BO34eNCTBUK
BAarn B 06,1acT MOCTUKOB X0/104a MOXeT 06pa30BbIBaTbCA NECEHD (CM. TaKKe rnaBy
3 "BnasKHocTb").
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MOCTUKM Xonoga MOryT 6bITb IOKa/IM30BaHbI C NOMOLBIO Tepmorpadun. [ns atoro
HY)KHO cAefnaTb TEenJOBU3MPHbLIA CHMMOK ¢acaga. TemnepaTypa NOBEPXHOCTU
BM3Yya/IbHO MpeAcTaB/AeHa PasNNYHbIMKU LUBeTaMn. XonoaHble 061acTu NoABAAOTCA B
OTTEHKaX CUMHEro WY 3eN1eHOT0, B TO BPEMS KaK Ten/ible MOBEepPXHOCTU NpeacTaB/eHbl
KpacHOBATO-KeNnTbiMM TOoHamu. MOCTMKM XONo4a CO34aloT 3HauuTenbHo 6onee
BbICOKYHO TEMMEePaTypy HapPY»KHbIX CTPOUTE/IbHbIX 31eMeHTOB. MoaToMy AedeKTbl U
cnabble mecTa B 060/104Ke 34aHUA BUAHbI B BUAE KPACHBIX MW XKenTbix obnacTei.

2.2.4ToTepu Tenna yepes BEHTUNALMUIO

Mommnmo nepegaum Tenna Yepes HapyKHble orpaxKAeHus, SHEPrna MOXKET BbIXOAUTb
M3 MOMeLleHMN nocpeacTBom Bo3ayxoobmeHa. KoHTpoaupyembii Bo3ayxoobmeH
HeobxoamMm Ana noandepsKaHua rurneHol. ObmeH BO3Ayxa B 34aHUAX MOMKET
NPOUCXOAUTb KaK eCTeCTBEHHbIM MyTEM - MYyTEM OTKPbITUA U 3aKPbITUA OKOH, TaK U
MeXaHMYECKUM NMYTEM - C MOMOLLbIO CUCTEMbI BEHTUNSALLUMN.

TpeboBaHMA K KAYeCcTBY BO3AyXa OMMUCbIBAOTCA TEPMUHOM CKOPOCTb BO34YyX00OMeEHa.
CKOpOCTb BO3ayX00bMeHa onpesenneTca Kak o6bem Bo3ayXa, KOTOPbIM CMeHAETCA B
NomMelleHMn B TeyeHMe 4Yaca. Takum 06pa3om, CKoOpocTb BO3ayxoobmeHa 0,5
O3HayaeT, yto 50% BO34yXa B MOMELLEHUW CMEHWUIOCL 3a 4Yac. MWHMManbHas
TMIMEeHMYECcKan CKOPOCTb BO3AYyX00OMeHa B XKWbIx NomelleHusax coctasnset 0,3 (30
% B 4ac), B TO BpeMsi Kak CKOpoCTb Bo3ayxoobmeHa 0,7 (70 % B yac) 06bI4HO cumTaeTca
naeanbHoOMn.

HerepmeTnyHOCTb B 060/104KE 34aHMA MOXKET NPUBECTU K BO34yX0006MmeHy a0 2,0. 3To
03HaYaeT, yYTo Aaxke 6e3 OTKPLITOro OKHA NPOUCXOANT 0OMEH BO/IbLLENO KOIMYECTBOM
BO34yxa, Yem 3T0 Heobxogmmo ana obecrneyeHua rurneHol M KomdopTa. [Mpu
HEeHYXHOM obmeHe BO34yxa TenaoBas 3Heprusa, Kotopad paHee bblia BbipaboTaHa
OTONUTE/IbHOW CUCTEMOI 3a CYET CXKMUMaHUA TOMNJIMBA, TaKXKe NOKNZAET 34aHme. Takum
06pa3oM, B KOHTEKCTE BEHTUAAUMM B KWUAbIX 34aHUAX 3SHEProapPeKTUBHOCTb
O3Ha4YaeT MUHUMU3aLNK0 HerepmeTn4yHoOCTU B obo04Ke 30aHunA. HennoTHble OKHa U
OBepU [ONXKHbl OblTb 3aMEHEHbl COBPEMEHHBIMW W MNOTHO 3aKPbIBAOLLMMUCA
CTPOUTENIbHBIMU IN1€MEHTAaMU, KOTOPble CBOAAT K MUHUMMYMY NOTEPU Tenna npu
BEHTUAALMNU. TOYHOE KONMYECTBO BO3A4yXa, NOANENKALLero obmeHy, MOXKeT ObiTb
3dPEKTUBHO YCTAHOBNAEHO NMPEUMYLLLECTBEHHO C MOMOLLbIO CUCTEMbI BEHTUAALMU U
KOHANUMOHUPOBAHUA BO3AyXa.

2.3 JleTHAA Tennou3onAaumA

B oTanume OT 3MMHeN TennousoasaUUKM, 3adadyein NeTHEel TenJIon3onsauumn ABAAeTCs
npeaoTBpaLLeHne HenponopLMOHAIbHO BbICOKOrO HarpeBaHMA MOMELLEHWUI n3-3a
BbICOKMX HapYKHbIX TeMrnepaTyp U OCOOEHHO CO/IHEYHbIX U3ayvyeHui. Ha neTHioto
TEeNnA0U30/1ALMIO BIUAIOT, B YaCTHOCTU, PasMepbl MOMELLLEHNA, MECTOPACMO/IOXKEHUe U
pasmepbl OKOH, TUM OCTEKNEHUsA, 3allMTa OT COJIHLUA M TEenaoakKymyaupylolas
CNOCOBHOCTb UCMOJIb3YEMbIX CTPOUTENbHbIX MaTepUasos.

Joma 4acTto opmeHTMPOBaHbI Ha tor. HeCMOTpA Ha TO, YTO 3TO CBA3AHO C *KenaemMbim
noBblleHNnem TemmnepaTtypbl 3MMON, 3TO TaKXe npmneBoanNT K 3HaYnTenbHOMY
neperpesy n1eTom mn 0cobeHHO B nepexogHble mecaubl, Korga ConHuUe ele HaxoanTca
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Ha HU3KOM YypoBHe. JIeTHAA Tenaou3oNAUMA TaKXe ABAAETCA 4YacTbio NpasBua Mo
sHeprocbepexeHUo, HO TpeboBaHMA TamM [JeNCTBYIOT TO/JbKO B OTHOLUEHWUU
CTpOAWMXCA 34aHUI. B 4YacTHOCTM, B CBA3M C CaHauMel CyWecTBYIOLWNX 34aHWUN,
cnegyet obpaTUTb BHUMaHWE Ha MCMO/b30BaHUe fieTHel Tennousonauuu. JletTHas
TEenNou3oNAUMA — 3TO, Npe)Ae BcCero, npeaoTspalleHue nonagaHusa MNpPAMbIX
COMHEYHbIX Ny4yeil W  WUCNONb30BaHME aKKYMyAUPYIOLWe TennoBOW eMKOCTU
MaCCUBHbIX CTPOUTE/IbHbIX 3/1EMEHTOB.

JleTHAA Ten10n301AUMA MOXKET BbITb LOCTUIHYTA, HANPUMEP, 33 CYET LUMPOKMX CBECOB
KpbiW MAM GaNKOHOB, KOTOPbIE JIETOM 3aTEHAT OKHA Nog HUMWU M YMEHbLUIAIOT
nonagaHue NpAMbIX CONHEYHbIX yyeit. B Toxe Bpems, B 3MMHME MecALbl HU3MEHHOe
CO/IHUE MOXET MPOHMKaTb Nog 3aTeHsAloWMe 3/1eMeHTbl W, Takum obpasom,
reHepupoBaTb COJIHEYHYHO SHEPTUI0 UM MNOAAEpP’KMBaATb OTOMJEeHWe 34aHuMi (CMm.
PUCYHOK 4).

L)%

3UMHee ConHuUe NeTHee conHue

PucyHoK 4: ConHeyHoe U3yyeHne IETOM Y 3MMOIA

3ddeKTnBHOE 3aTeHEeHWe AO0MKHO ObiTb YCTAHOBMEHO CHAPYXW Mnepefs OKOHHbIMU
CTEKNamMu. BHyTpeHHAA 3alimMTa OT COMHLA CAYXWUT TO/IbKO ANA 3aTEMHEHMA U B
3HauMTeNbHOW cTeneHM HeaddPekTUBHA ANA  NpefoTBPALLEHMA  HarpeBaHusA
BHYTPEHHUX nomelleHu. AnAa 3PpPeKTUBHOCTM JfleTHEeN TensaosawmTbl 33 cyeT
3aTeHeHUs peluatoLLee 3HaYeHMe UMeeT 06LLMIA KOIPPULMEHT NPOXOKAEHUA SHEPTUN
yepes NoBepxHOCTb OKHA. CoNHEeYHan 3Heprus, KOTopasa He NPOHUKAET B MOMELLEHWE,
He MOXeT cnocobcTBOBaTb €ro HarpeBaHMUo. TO 03HAYaeT, YTo yem 3pdeKkTMBHee
NIeTHAA Ten10n3onAauna, Tem MmeHblle COJIHEYHOM SHeprnn nocrtynaeT B nNnomeLieHunA
yepes dacag,.

Ha pucyHke 5 npuBegeHbl cnpaBoyHble 3HavyeHMAa obwero KoadduumeHTa
MPOMNYCKAHUA 3HEPrun pasanyHbiMM  dacagHbiMu  cuctemamn. IddeKTuBHoe
ynpaBneHWe CONHEYHON 3Heprue [AOCTUrAeTCA 3a CYeT Pa3yMHOro COoYeTaHuA
OCTEK/IEHMA U COMHLE3AWNTHOTO ycTpoicTBa. O6WMin KoaddULMEHT nponyckaHus
Ototal ONUCLIBAET 400 SIHEPTMW, KOTOPAsA NOCTYNAET B NOMELLEHME Yepe3 COHEYHOoe
nsnyyeHue. B cnyyae Ten10mM3018LMOHHOIO OCTEK/IEHUA 3TO 3HAYEHME COCTABAAET OT
55 po 65 %. C nOMOLbIO CONHUE3AWMUTHBIX CUCTEM 3TO 3HAYEHME MOXKET ObITb
CHUXXEHO A0 ypoBHA Huxe 20%.
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MeXXCTEeKO/IbHOM NPOCTPaHCTBe

PucyHok 5: CnpaBoYHble 3HayeHua obLlero KosppuumMeHTa NPONYCKaHUA 3HEPrun
pasMyYHbIMKU GacagHbIMU cucTeMami?

Hapaay ¢ ¢yHKUMOHA/NbHBIM 3aTeHeHWEM, TenJI0aKKyMy/Mpylowas CrnocobHOCTb
YCTaHOBJIEHHbIX MaTepuanoB BHOCUT elle OAMH PeLlaloWMii BKIag, B NETHIOW
TennousonAaumio. TemnepaTypa BO3AyXa M CTPOUTE/IbHLIX 3/IEMEHTOB CU/IbHO
Konebnetca B TeyeHue AHA. [lHEM 3/1eMeHTbl 34aHMA NOrAoWaloT Ten/1o0, a HoYblo
CHOBA €ero OTAatoT. 3a CYeT HaKOMJ/IEHMA U OTAAYM Tensaa 3HAYMTENIbHO CHUMKAKTCA
CyTO4YHblE NUWKKU TemnepaTtypbl B NOMeleHUMN. I'Ipm MCNOJIb30BaHNN MPOYHbIX
KOHCTPYKLMA HarpesaHWe BO BTOPOW MOJIOBUHE AHA 3HAUYUTENbHO HUNKE, YemM npu
NCMOJIb30BaHUN JIETKMX KOHCTPYKLUMN, Aaxke ecnu bbina obecnevyeHa AocTaTo4vHasnA
TENNOU30MALUMA C TOYKM 3PEeHMs 3MMHel TennosalmTbl. [o3TomMy MacCUBHbIe
BHYTPEHHME CTeHbl o0cobeHHO 3hdeKTUBHbI Ana feTHern  Tenjaou3oNAuUun.
Kepamuyeckme HamosibHble M HACTeHHble MOKPbITUA MOryT MOrAOLWaTh Tenao
KOMHaTHOro BO34yXa B MOJYAEHHYIO Kapy M TeM CamMblM CHMXaTb HarpesaHue
nometleHus. Houbto U B NPOXNaAHble YTPEHHUE Yacbl aKKYMYIATOP MOKET BbIMyCcKaTb
TENNO B BO3AyX MOMELLEHMA, KOTOPbIA 3aTeM MOXeT 6biTb BbiBeAeH Ha yauuy C
MOMOLLBIO  BEHTUAAUMK. TennousoNAuMa, MMeloWan HU3KYID MAOTHOCTb U,
cnefioBaTeslbHO, HU3KYID  Ten/joMpoOBOAHOCTb, He  ABAAETCA  NoAXOAALLIMM
aKKyMyATOpPOM Tenna.

OnTMMaNbHOE 34aHKNe C TOYKU 3PEeHUA KPYFTOroANYHOM TENN03aLWMUTbI JO/IKHO UMETb
3QPEKTUBHYIO TEMNJOU3ONALMUIO CHAPYKM AN MUHMMM3AUMM TensaonoTepb yepes
Orpa)kgatolwme KOHCTPYKUMM U COCTOATb BHYTPU M3 MACCUBHbIX aKKYMYJIMPYHOLLUX
anemeHToB. TakMM 06pa3oMm, TENNOM30NALMA U aKKYMYIMPOBAHWUE Tenia AONONHAOT

Apyr Apyra.

Cne,u,yeT nsberatb YCTaHOBKU CUCTEM KOHOULMOHNPOBAHUA BO34YyXa B 34aHNAX BE3 e,
rae 310 BO3MOXKHO, TaK KaK OX/1aXaeHue FIOTpeﬁl'IFIET A0 4YeTbipex pas3 6onblie
9HEPrnn, Yyem HarpesaHume.

2 XaliHep M.: HxeHepHana TeXHUKA 34aHNA A8 apXUTEKTOPOB
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3. Bnara

ApXMUTEKTYPA MU CTPOUTENBLCTBO TaKKe 03HAYAIOT, NPEXKAE BCErO, NOCTOAHHYIO 60pbby
c Bogon. ina obecneveHnsa GyHKLMOHMPOBAHUSA 30aHUSA, T. €. MOCTOAHHON 3alLNTbI OT
aTmocdepHbIX BO3AENCTBUIM, KOHCTPYKLUMA A0AXKHA ObiTb 3aWMuieHa OT Baarn. Bnara
ABNAETCA TPUITepoM ANA OGONbLWKMHCTBA CTPYKTYPHbIX MOBPEXAeHUA U 06bIYHO
yCKopAeT Koppo3uio/paspyLlieHme CTPoUTENbHbIX MaTepnanos.

3awmTa OT BnarM pasHoobpasHa. KOHCTPYKUMM [O/KHbI 6biTb 3aLUMLLEHbI OT
NOCTOSHHOIO BO34EWCTBUA AOXAEBOW BOAbl. DTO AOCTUraeTcsa, Hanpumep, 3a cyeT
CKaTHbIX KpbILW, KOTOopble BbICTPO 0TBOAAT BoAY. KpoMe TOro, KOHCTPYKLMA HE A0MKHA
nornowaTb BoAdy 4epe3 3em/to. KOHTaKTUpylOWMe C 3emnelt 31emMeHTbl 34aHus,
Hanpumep, NOABafbl, AO/KHbl ObITb M30/AMpoBaHbl. Kpome Toro, Bo Bpems
MCMNONb30BaHMNA, HaNnpumMep, NPy NPUrOTOBAEHUM NULWM WAM NPUHATAW Ayla, BAara
TaKXe BbIpabaTbIBAeTCA HEMNoCcpeAcTBEHHO B TMOMELLEHUM, U, TakMM 06pasom,
BO34ENCTBYET Ha KOHCTPYKLMIO.

3.1 Bnara B CTPOUTE/NIbHbIX 3/IeMEeHTaxX

Boaa - eAUHCTBEHHOE BELLECTBO, KOTOPOE MOXKET BCTpeyaTbCA B NpMpoae BO BCeX Tpex
COCTOAHMAX oAHOBpemeHHo. OAHaKo ANA nepemelleHUs Baarm B CTPOUTE/bHbIX
3N1eMeHTaXx aKTya/lbHbl TO/IbKO XXNAKoe U razoobpasHoe cocTosHMA. TBepaan Boaa Uau
nen He TPaHCMOPTUPYIOTCA BHYTPM WAKW Yepe3 CTpOUTeNbHble MaTepuanbl U
KOHCTPYKLMK. B TO Bpems Kak, TpaHCMOPTUPOBKA XUAKOMN BOAbI OCYLLECTBAAETCA Npu
MOMOLLM NOTOKA UAN KanWAAPHOro BcacbiBaHWA. [a3oo6pasHan Boaa MAM BOAAHOM
nap TPaHCMNOPTUPYETCA 4Yepe3 CTPoMuTe/ibHble 3/eMeHTbl nocpeactsom auddysnm
BOAAHOrO Napa.

MopuctocTb CTPOUTENbHBIX MaTepuanoB B MepByw oyepedb OTBevyaeT 3a
TPaHCNOPTMPOBKY BAaru. CylecTByeT TO/IbKO [iBa CTPOUTE/IbHbIX MaTepuana, KoTopble
nonHocteto 6€3 nop W, cnenoBaTeNbHO, MNOMHOCTbIO BOAOHEMNPOHMLAeMbl. ITO
MeTa/Nbl U CTEKNO. Bce ocTanbHble cTpouTenbHble maTepuanbl bonee uanm meHee
NopuUCTble U NOSTOMY OTKPbITbl 417 MOJIEKYN BOAbl, KOTOPble MOTMYT MPOHMKATbL B
CTPOUTENbHbIN 31EMEHT 60 B razoobpasHoi, 1Mbo B XKuaKolM dopme.

3.1.1 XXnpKana sopa

TaK HasblBaemble KanwaisapHble MOpbl B OCHOBHOM OTBEYAOT 33 TPAHCMOPTUPOBKY
UAKOCTEN B CTPOUTE/bHBIX KOHCTPYKUMAX. Bnara oyeHb BbiCTpo TpaHcnopTupyeTcs
Ha OTHOCUTE/IbHO 6O0J/IblUME PACCTOAHWA Yepes Kanu/IAPHO-aKTUBHbIE Mopbl. 3TOT
npoLecc NPOUCXoamMT CNOHTaHHO, 6e3 nogaun sHepruun. KanunnspHoe BcacbiBaHMe
TaKXe Ha3blBalOT BCcacblBaHMEM BOAbl, TaK Kak BOAA MOAHMMAETCA B KanUAAAPHbIX
nopax CTpouTeNbHOro Matepuana. Boga MOXKeT TakkKe BEepPTMKaibHO NOAHMMATLCA B
3/1eMeHTax 34aHUA NPOTUB CU/bI TAXKECTU. BbicoTa nogbema Kanuanspa 3aBUCUT OT
AVaMeTpa KanuanspHo nopbl. Yem MeHblle ero AMameTp, TeM Bbllle BOAA MOMKET
KanuUAnfpHO nogHMmaTtbcA B maTepuane. [lpyM  MCNONb30BAaHUM  LLUMPOKO
pacnpoCTPaHEeHHbIX CTPOUTE/IbHbIX MaTeEPUANoB - 6ETOHA, KUPNUYA UAN CUANKATHOTO
KMpNMya - BbiCOTa NOAbEMa MOXET COCTaBAATb OT OAHOrO A0 ABYX METPOB, B
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3aBUCMMOCTHN OT NOPUCTOCTHN. OTO O3Hayaer, Hanpumep, 4To B/aara, NpoOHMKawuWan B
noasan - npn oTCyTCTBUNU FOpM3OHTaﬂbHOl7’I n301AUnn - MOXKET NOAHATLCA A0 NepBoro
3TaXa. 3Ta nogHMMaroLWwaAca CbIPOCTb CBA3aHa C npoueccamu, KOTopbie noBpeXX4akoT
34aHNe n Bbi3bIBAKOT NOABNAEHNE NJIECEHN.

3.1.2 BogaHou nap

BogAHOM nap nonagaet B NOPUCTbIE CTPOUTE/IbHbIE MaTepUasbl Yepes BO3AyX NyTem
anodoysun. Bosayx HuWKorga He OblBaeT MOAHOCTbIO CYXMM WAM CBOGOAHbIM OT
BogAaHOro napa. OTHocuTeNbHasa BAAXKHOCTb MCNO/b3YeTCA ANA XapaKTepUCTUKMK
cofepaHua BOAAHOIO napa B Bo3ayxe. B Hem onucbiBaeTca cogeprkaHme BOAAHOMO
napa B NPOUEHTax Mo CPaBHEHUIO C MAaKCMMAaJIbHbIM KOJIMYECTBOM BOAAHOIO napa,
KOTOpPOE MOMKeT ObITb NOrAoLWEeHO. Takum 06pa3om, OTHOCUTENbHAA BAAXKHOCTb 50%
03HaA4aeT, YTO BO34YyX MOXKET NOT/I0LLATb CTO/IbKO e BOAbl, CKOJIbKO YKe NpUCcyTCcTByeT
B Hem. [pwn OTHOCUTENbHON BAAXKHOCTM Bo3ayxa 100% peyb MAeT O BO3AyXe,
HACbIWEHHOM BOAAHbIM MAapOM, MU BAAXKHOCTM HacbiWweHMA. C3TOro MOMEHTa BO34yX
bosiblle He MOXEeT BAUTbIBaTb BJsary. ITO NpuMBOAUT K KoHAeHcauuu. [lopg
KOHAEHCaumMel NOHMMaeTCA Nepexos BoAbl M3 ra3o0bpasHOro COCTOAHMA B XKUAKOE.
KoHpeHcauma Bnarn Ha NOBEPXHOCTAX UJINM BHYTPU CTPOUTE/IbHBIX 3/IEMEHTOB MOXKET
HApPYLWMWTb MMrMeHy NOMeLLEeHU N B CAeACTBUE MPUBECTM K 0O6pa3oBaHUIO NeCeHM,
NOBPEXAEHMIO CTPOUTE/IbHBIX KOHCTPYKLUMIA M HAHECEHUIO BPea UX NO/1b30BaTENIAM.

B oTAMuMe OT OTHOCWUTENbHOW BNAXKHOCTM, abCO/MOTHAA B/IAXKHOCTb onpenenseT
coaepKaHue BOAAHOIO napa B rpaMMax Ha Kybuueckuii meTp Bosayxa (r/m3).

MaKcuMManbHOEe KO/JIMYECTBO BOASAHOIO Napa, KOTOPOE MOMKET OblTb MOr/OLLEHO,
3aBMCUT, MpeKae Bcero, oT TemnepaTtypbl. XONOAHLIA BO34yX MOMKET MOraowatb
MeHbLUe BOAAHOrO Mapa, Yem Tenabli. ITO 0O3Ha4yaeT, 4YTO, C OAHOW CTOPOHbI,
XONOOHbIA BO34YX HACbIWeEH BOAAHbIM Mapom npu 6onee HU3KON abcostoTHOM
BNIAXKHOCTM, Yem Tenablid, a C APYrol CTOPOHbI, TEM/bl BO34yX NpW TOW XKe
abcontoTHOM BRaXKHOCTU Bcerga bonee cyxoi, Yem XonogHblh. OTHOCUTE/IbHasA
BNAXHOCTb TEMNJIOFO BO3A4yXa HUXKE, YeM XONOAHOro Mnpu TON e abcontoTHOM
BNAXXHOCTU. B Tabnvue 3 NOKasaHO cofep’kaHWe BOAbl B BO3AyXe MPU PasinYHbIX
TemnepaTypax U OTHOCUTENIbHOM BAAXKHOCTU, U NPOUNNHOCTPUPOBAHA X B3AMMOCBA3b.
Bo3ayx ¢ Temnepatypoit 20 °C MOXKeT NornoTntbe makcumym 17,29 rpamm BogsHOTo
napa Ha Kybuyeckunint meTp BO34yxa; B TOXe Bpems Bo3ayx ¢ Temnepatypoli 0 °C moxkeT
NornoTuTb ToNbKo 4,85 rpamma Ha Kybuyecknini meTp. 3Ta abcontOTHAA BAAXKHOCTb
COOTBETCTBYET OTHOCUTE/IbHOMN BAAXKHOCTM 52 % npu TemnepaTtype 10 °C n 28 % npu
20 °C.
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Tabnuuya 3: Cogep:kaHue BOAbl B rpammax Ha KybuuYecKulii meTp BO3Ayxa npu
Pas/IMYHbIX TEMNEePaTypPax U OTHOCUTEbHOW BAAXKHOCTM BO3AyXa

OTHOCUTeNnbHasA BNaXHoCTb Bo3ayxa (%)

Temnepartypa

Bo3gyxa (°C) 100 90 80 70 60 50 40 30 20 10
20 17,29 | 15,56 13,83| 12,10| 10,37| 8,65 6,92| 5,19| 4,67| 4,15
18 15,37 | 13,83| 12,30| 10,76 9,22 7,69 6,15 4,61 4,15 3,69
16 13,63 | 12,27| 10,90| 9,54| 8,18| 6,82 545| 4,09| 3,68| 3,27
14 12,07| 10,86 9,66| 845| 7,24| 6,04 483| 362| 326| 2,90
12 10,67 9,60 8,54 7,47 6,40 5,34 4,27 3,20 2,88 2,56
10 941| 847| 753| 659 565| 471| 3,76| 282 254 226

8,28 7,45 6,62 580| 4,97 4,14| 3,31 2,48 2,24 1,99

726| 653| 581 508 436| 363 290| 218| 1,96 1,74

556| 5,00 445| 3,89| 334 2,78| 222 1,67 1,50 1,33

8
6
4 6,36 572 5,09 4,45 3,82 3,18 2,54 191 1,72 1,53
2
0

485| 437| 3,88 3,40 291 2,43 1,94 1,46 1,31 1,16

-2 4,14 3,73] 3,31 290 248 2,07 1,66 1,24 1,12 0,99
-4 3,52 3,17 2,82 2,46 2,11 1,76 1,41 1,06| 0,95 0,84
-6 2,99 2,69 2,39 2,09 1,79 1,50 1,20 090| 0,81 0,72
-8 2,53 2,28 2,02 1,77 1,52 1,27 1,01 0,76| 0,68 0,61
-10 2,14 1,93 1,71 1,50 1,28 1,07| 0,86 0,64| 0,58 0,51

Momumo TemnepaTtypbl, BAAXKHOCTb ABNAETCA OCHOBHbIM GaKTOPOM, OTBEYAIOLIUM 33
KomdopT B nomeweHuax. Jlioan 4yBcTBylOT cebs Hambonee KomdpopTHO npu
OTHOCUTENIbHOM BAIaXKHOCTM Bo3ayxa 40 - 60%. Mpu OTKNOHEHUN OT 3TOM BNAXKHOCTU
BO34yX B NMOMELLEHNUM BOCMPUHMMAETCA KaK HEKOMODOPTHO CYXOM WAU BAaXKHbIN. B
MCNO/b3yeMbIX  MOMELLEHUAX  BAAXKHOCTb  MOCTOAHHO  MOBbIWAaeTcA  M3-3a
NPUroTOBAEHUA NULM, MPUHATUA Ayla, NOTOOTAENEHUA UK AbiXxaHUA. Mpy nomoLm
BEHTUNALMM BNAXKHOCTb, KaK MPaBMIO, MOMHO peryimpoBaTb B KOMQOPTHbIX
npegenax. Heobxoaumo cnegutb 3a Tem, 4YTOObl OTHOCUTENIbHAA BAAXKHOCTb He
[0CTUrana BIAXKHOCTM HACbILLEHMA, N YTOObI MOF1a NPOU30OMTU KOHAEHCALUMA.

XonofHble MNOMeLLeHUs ObiCTpee HACbIWATCA BOAAHLIM MApoM, 4Yem TemnJible
nomelleHus. OMNacHOCTb A/1A KOHCTPYKUMW 343HMA, KaK MpaBwuo, Bbi3BaHA
KOHAeHcaLmel Bnarm. 3To NPoMCXOANT Ha CaMbIX XO/I0HbIX MOBEPXHOCTAX 3/IEMEHTOB
34aHuUA. B JaHHOM cny4vae pedyb MOET O NafeHUM TeMNepaTypbl HUKE TOYKU POChI.
TemnepaTypa TOYKM poCbl — 3TO Temnepatypa, NpuW KOTOPOM AOCTUraeTcs
KOHLLEHTpaLMA HacbileHna BogAaHoro napa. OTHOCUTENbHAA BAAXKHOCTb BO3AyXa B
3TOT MOMEHT BpemeHu cocTasnaeT 100%. Ecam Bo3ayxX OXNax4aeTca, COCTOAHNE BOAbI
MEHSAETCA C rasoobpasHOro Ha KMAKoe. ITO M3MEHEHME COCTOAHWUA MPOMCXOAMT Ha
XONI0AHbIX NOBEPXHOCTSAX.

JTO AB/NEHME MONKHO Ha6}1IO,£I,aTb, Hanpumep, Ha 6yTmee HannTKa, KOTOpaAa
BbIHUMAETCA M3 XONoAuNbHWMKA. Ha XOﬂO,EI,HOl‘;I noBepPXHOCTU 6YTbI}'II-(VI BO34YyX
JIOKANbHO O4YeHb CMAbHO OXNarkaaeTtcA. Ecnm Bo3ayx 3aTtem nagaeT HUXKe TOYKM pochl,
n36bITOYHasA BNara KOHAEHCMPYEeTCA Ha NOBEPXHOCTU 6yTbIl'IKM C HanuTKom. byTbinka
3anoTeBaerT.
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PROM==

HOUSE=
TemnepaTypa TOYKM POCbI 3aBUCUT OT OTHOCUTE/IbHOM BAAXKHOCTM U TemnepaTypsbl
Bo3ayxa (cm. Tabnuuy 4). Yem BnarkHee BO34yX, TEM Bbllle TemrnepaTypa TOYKM POChl.
37O 03HAYaeT, YTo TemnepaTypa TOYKM POCbl OUYeHb 6M3Ka K TemnepaType Bo3ayxa. M
Haob0pOT, 3TO 03HAYaeT, YTO CyXOW BO3AYX AO/IKEH OYEHb CU/IbHO OXNaXKA4aTbCA 40
Tex Nop, Noka TemnepaTtypa He OMNyCcTUTCA HUKe TemnepaTypbl TOYKKU pocbl. MoaTomy
Cyxve NoMeLLeHUA MeHee CKIOHHbI K KOHAEHCALUN, YeM BAIaXKHbIe NOMELLEHMS.
Tabanua 4: Temnepatypa ToukK pocbl (°C) Kak GYHKUMSA OTHOCUTENIbHOM BIAKHOCTU U
TemnepaTtypbl Bo3ayxa
Temne- OTHOCUTEeNbHaA BNaXHOCTb BOo3ayxa
patypa [%]
Bo3gyxa
[°C] 30 85! 40 45 50 55 60 65 70 75 80 85 90 95
25 6,2 85 | 105 | 122 | 139 | 153 | 16,7 | 180 | 191 | 20,3 | 21,3 | 22,3 | 232 | 241
24 5,4 7.6 96 | 11,3 | 129 | 144 | 158 | 170 | 182 | 193 | 20,3 | 21,3 | 223 | 231
23 45 6,7 87 | 104 | 120 | 135 | 148 | 161 | 172 | 183 | 194 | 203 | 21,3 | 22,3
22 3,6 59 7,8 95 | 11,1 | 125 | 139 | 151 | 16,3 | 17,4 | 184 | 194 | 203 | 21,2
21 2,8 5,0 6,9 86 | 102 | 116 | 129 | 142 | 153 | 16,4 | 174 | 184 | 193 | 20,2
20 1,9 41 6,0 7,7 93 | 10,7 | 120 | 132 | 144 | 154 | 164 | 174 | 183 | 19,2
19 1,0 3,2 51 6,8 8,3 98 | 11,1 | 123 | 134 | 145 | 155 | 164 | 173 | 182
18 0,2 2,3 4,2 59 7,4 88 | 101 | 11,3 | 125 | 135 | 145 | 154 | 163 | 17,2
17 06 | 14 33 5,0 6,5 7,9 92 | 104 | 125 | 125 | 35 | 145 | 153 | 16,2
16 1,4 | 05 2,4 41 5,6 7,0 8,2 94 | 105 | 116 | 126 | 135 | 144 | 152
15 22 | 03 15 3,2 4,7 6,1 7.3 8,5 96 | 106 | 116 | 125 | 134 | 142
14 29 | 10 | 06 23 37 51 6,4 75 8,6 96 | 106 | 115 | 124 | 13,2
13 37 | 19 | -02 1,3 2,8 42 55 6,6 7,7 8,7 96 | 105 | 11,4 | 12,2
12 45 | 26 | -10 | 04 1,9 32 45 57 6,7 7,7 8,7 96 | 104 | 112
11 52 | 34 | 18 | -04 1,0 23 35 4,7 58 6,7 7.7 8,6 94 | 10,2
10 60 | 42 | 26 | -1,2 | 01 1,4 2,6 3,7 4.8 58 6,7 7,6 8,4 9,2

3.2 KOHCTpYKTUBHAA 3aliuUTa OT BaAru

KOHCTPYKTMBHaAA 3aluTa OT BJIAarM O3HayaeT, 4YTO MaTepuanbl N KOHCTPYKLMW,
BOCnpunmyuMBble K Baare, noaseprarotcA MMHNMMaAbHOMY BO3A€VICTBMPO Boabl. Boaa
nmbo He AO0/1XKHa COMpPUKACaTbCA CO CTPOUTENIbHbIMU IN1EMEHTAMMU, nmbo AONTXKHa
BO3A€VICTBOBaTb Ha KOHCTPYKUMIO TONIbKO B TeYEeHMe KOPOTKOro BpemeHu. lMoatomy
AoNroseYvyHble CTPOUTENIbHbIE 3/1EMEHTblI CKOHCTPYMNPOBAHbI TaKMM O6p330M, yTObNbI
BO4a MOrlna 6bICTpO oTBOAUTBCA U BO3LI,€VICTBOBaTb Ha HUX TOZIbKO B Te4yeHune Kak
MOXKHO 6onee KOPOTKOIro BpeMeHM.

Mo3Tomy B pailioHax C YaCTbIMWN OXKAAMMU LOXKAEBAA BOAA OTBOAMUTCS Yepes CKaTHYIO
KpbILlY, BOAOCTOKM M BOAOCTOYHbIE TPYDObl. B pesysibTaTe Bfara He MOMKET A0/roe
BPEMA BAMATb Ha KOHCTPYKLMIO KPbIWKM NpU GYHKLMOHMPOBAHUM BOLOCTOUYHOM
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cuctembl. TNOCKMe KpbilwK 6biAM yCcTaHOBAEHbl B [epMaHWW BCEro HECKO/bKO
AecAaTuneTMn Hasag,. 34ecb Bnara mea/JeHHO OTBOAUTCA U A0/iblle BO3AeNCTBYEeT Ha
3NeMeHTbl 34aHuA. MNN0CKMe KPbIWK repmMeTU3NPYIoTCA OT aTMOCdEpPHbIX 0CaAKOB C
NOMOLLLbIO MOAXOAALLErO YNAOTHEHNA U3 N1ACTMaCCOBbIX IUCTOB.

Kpome Toro, dacaabl 34aHUI B A0XAAMBbLIX palioHax 3allMLiIeHbl OT BO34EWACTBUA
NPOJIMBHOTO [OMAA KpbiWaMu C LIMPOKMM HaBecom. HaBecbl Kpbill U 6aNKOHbI
3pPEeKTUBHO OTTANIKMBAKOT MpPAMble  AOXAM OT noBepxHocTe dacaga WU
npeaoTBpaLLaloT NOCTOAHHOE NPOHUKHOBEHME BAaru.

KoHTaKTUpylolme ¢ 3emMei 3/1eMeHTbl 34aHNA A0MKHbI BbiTb 3aliULLEHbI OT BAaru
nyTem M30AAUMK. ITa U30NAUUA COCTOUT NGO M3 BUTYMHbIX UAU MNACTUKOBbLIX
MmembpaH, KoTopble NPUKNEUBAOTCA CHapyXM K CTeHam nojgana Mo BCen uX
NoBEpPXHOCTU, NMMBO U3 BUTYMHbIX KpPacoK. Kpome cTeH nofgana, HUMKHAA CTOPOHa
NnoABa/sibHOrO 3Ta)Ka 3alluileHa OT NOAHMMAIOLLEACA BAarn CAoem, nNpepbiBatoLmnm
KanuANsapHbIA NogbemM BOAbl, M NJIACTMAccoBbIM MCTOM. CNoi, npepbiBaloLmii
KanuANsapHbIA Nogbem BOAbI, KaK MpaBuio, npeacraBnser coboi HanonHuTeNb M3
KPYNHOWM ranbKu. BosayluHble Nopbl MeXK 4y 3STUMKU KaMellKaMy HacTONIbKO BEINKMU, YTO
OHM nepecTaloT bbiTb KanUANAPHO-aKTUBHbIMM, @ Bnara He MOXeT MNoAHMMaTbCA
BEePTMKaNbHO. Boaa, NpocaunBaioLlanca CKBO3b 3eMJ1t0, 0TBOAUTCA KOHTPOAUPYEMbIM
cnocobom yepes ApeHarkHyIo TPYBY M He MOKeT OKa3blBaTb ANTeNbHOE BO3AEeNCTBUE
Ha CTeHKM nogsana. [na 3awWmTbl LOKOALHOMO 3Taxa OT nogHuMaloLencs
KanuANApHOW BNaru B KNajike BCTPaMBaeTCA rOPM30OHTabHaA M3onauma. Ha pucyHke
6 CXeMaTUYHO MOoKa3aHa CTPYKTYPHasA repMmeTn3aums LOKOAbHOMO 3Taxa.

=

1: ropun3oHTanbHaA n3onauma

3 _| 2: cnoW, NpepbIBaOWNIA KaNnUANAPHbIN
nogbem Boapl

3: u3onAuMA cTeHbl

4: npeHaxkHan Tpyba

5: ypoBeHb 3emnu

PucyHok 6: N30nAumA nogsana

3.3 3awwuTa oT BNaru, cBA3aHHaA C KAMMaTom

3awuTa oT B1aru, cBA3aHHaA ¢ Knmmatom, B Fepmanum perynmpyetca DIN 4108. Liensto
ABNAETCA NpenoTBpalleHne NPOHWKHOBEHUA Baarnm M obpasoBaHMA KOHAEHcaTa Ha
NMOBEPXHOCTAX, YTO OTPMLLATENIbHO CKA3bIBAETCA KaK HA FMrMeHe NOMeLLEHUI, TaK U Ha
[0NrOBEYHOCTUN KOHCTPYKUMI. BbiCOKME KOHUEHTPaL MM BRarM NPUBOAAT K CHUXKEHUIO
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NPOYHOCTN, MOBPEXKAEHUIO CTPOUTENIbHLIX MaTepuanos BCAEACTBUME THUEHUA U
KOPPO3uW, MNOBbIWEHUIO TEnNoNPOBOAHOCTM W 06pa3oBaHUI0 NaeceHn. TepmuH
"3awmTa  OT BNarM, CcBA3aHHas C KAMMaToM" OXBaTbiBaeT BCE  Mepbl,
npeaoTepallatolme nonagaHme HeaonycTMMOM Barn B CTPOUTE/IbHbIE KOHCTPYKLUN.

Kak onucaHo B rnase 3.1.2, KOHAEHCALMA NPOUCXOAMT, Korga Temnepartypa
NOBEPXHOCTM OMYCKAETCA HMXKEe TemnepaTypbl TOYKM POCbl BO3AyXa B cocegHeEM
nomeweHnn. O4HAKO 3TOrO YTBEPKAEHNA HEAO0CTAaTOYHO A1 OLEHKU TOr0, MOXKeT /N
NoABUTbCA MJIECeHb, TaK KaK 4acTo MJieceHb MOMKET BO3HUKHYTb OT MOCTOAHHOWM
BNarKHOCTM nopsagka 80%. OCKO/IbKY BOMPOC KOHAEHCAUWM 3aBUCUT TaKXKe OT
TemnepaTtypbl MOBEPXHOCTU  HAPYKHbIX  CTPOUTE/IbHbIX  3N1EMEHTOB, Ba)XHO
NpeaoTBPaTUTb CINLLIKOM CU/IbHOE OX/1aXKAEeHNe 3TUX NoBepxHocTe. TakmMm obpasom,
3alMTa OT BJIarK, CBA3aHHAsA C KAMMATOM, HaANPAMYIO CBA3aHa C Tenjiou3onaumen B
3VMHUI Nepuoa. Tenson3onmMpoBaHHbIE CTEHbI OXNAXKAAKTCA ropas g0 MeHbLUE, YEM
HEeM30/IMPOBaHHbIE  Hapy)KHble  CTeHbl. [lo3TOMy NpU  COOTBETCTBYIOLLEN
TENNOM30ALNN NPAKTUYECKN UCK/OYAETCA ONMAacHOCTb 06pa30oBaHNA KOHAEHCaTa Ha
NMOBEPXHOCTAX KOHCTPYKLMI HAPYXKHbIX CTEH.

B 3TOM KOHTEKcTe ocoboe BHMMaHWE cineayeT ob6paTUTb Ha BO3MOXKHbIE MOCTUMKU
xonoga (cm. rnasy 2.2.2 "Moctuku xonopa"). B palioHe MOCTMKOB xonoaa
TEMNepaTypa NOBEPXHOCTM MOXKET BbITb 3HAUMTENLHO HUKE, YEM B COCEAHMX MECTax.
B 3TMX NOKaNbHbIX TOYKaX BblAeNeHME KOHAEHCAaTa 0COBEHHO BbICOKO, @ BMECTE C HUM
M PUCK BblleyNoMsAHYTOro yuwepba.

B HeAoCTaTOUYHO M30AMPOBAHHBLIX 34aHUAX TPYAHO MNpPeaoTBpaTUTb KOHAEHcauuio
BOZbl Ha BHYTPEHHEW CTOPOHE HapPY)KHbIX 3/eMeHTOB. B 3TuUX 3maHuAX cieayeT
obecrneuntb  HeobXoAMMYID  CKOPOCTb  BO3AyxoobmeHa. Yacto  cayyatorca
NOBPEKAEHUSA B OTPEMOHTMPOBAHHbIX 34aHMAX, KOTopble 6biAn 060pPYyAOBaHbI
HOBbIMM OKHaMM, HO CTEHbI He yTenaeHbl Tepmounsonaumnein. Yepes HekoTopoe Bpems
3[leCb 4YacTo MOABAAETCA NeceHb B 06/1acTAX OKOH. MPUUYMHY 3TOro NOBpPEMXKAEHMUSA
MOKHO 0BHapyXUTb NPU HEAOCTAaTOYHOM BEHTUAALMUM.

Ctapble OKHa obecneuyMBanmM [OCTATOYHbIA BO34YXO0OMEH 3a CcYeT HenoTHbIX
OKOHHbIX pam. MHTeHcnBHOTO npoBeTpuBaHNA B 3TUX HeyTeNn/eHHbIX A0MaX
NPaKTUYECKM He Tpebosanocb. OLHAKO 3aHOBO YCTAHOB/IEHHbIE B XO4€ CaHALMM OKHA
3HaYMTE/IbHO CHUMKAIOT NMOTEpU Tensia Yepes BeHTUAAUMI0. OKHa Tenepb 3aKPbIBatOTCA
nAoTHO. 3To NpepbiBaeT 0b6MeH Bo3ayxa. Eciv nosegeHue nonb3osateneit He 6bI10
aflanTMPOBaHO K HOBLIM YC/OBUAM, TO OTHOCWUTENbHAA BAAXHOCTb BO34yXa B
nomeleHuax 6yaeT NOCTOAHHO BO3PacTaTb 33 CYET NPUTOTOBIEHNA MUK, AyLIA U T.4,.
OKOHHble Mpoemy B HEW30/JMPOBAHHbIX HAPYXKHbIX CTEHaX ABAAIOTCA MOCTUKAMM
X0104a. OTO 03HAYaEeT, YTO NPU HEeLOCTaTOYHOM BO34AYX006MeHe Ha NMOBEPXHOCTAX C
HU3KOW TemnepaTypoit 6yaer cobupaTbCa KOHAEHcaT M HayHeTca obpasoBaHue
nAeceHu.

EAMHCTBEHHbIM CPEACTBOM B 3TOM C/ly4ae ABAAETCA PeryanmpoBKa BeHTUAAUMM. OKHa
cnegyeT OTKPbIBaTb MOJIHOCTbIO HA HECKOJbKO MMHYT HECKONbKO pa3 B AEeHb.
Bnarofapa Tak HasbiBaeMOMy ObICTPOMY CKBO3HOMY MPOBETPUBAHMIO BO34YyX B
NOMELLLEHUN 33 KOPOTKOE BPEems MOJIHOCTbIO MEHSIETCA, a MOMEeLLeHNe OCyLuaeTca.
BeHTUNALMA NyTEM OTKMAbIBAHMSA OKOH B XOJIOAHOE BpemMs roga B 3TOM Cayyae
COBEpPLUEHHO HEMNpPOAYKTMBHA, TaK KaK ObMmeH BO34yXa 3aHMMaeT O4YeHb MHOro
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BPEMeHM ([0 04HOro Yaca). 3a 3To BpemMs 061acTb OKHa OYEHb CU/IbHO OX/1aXKAaeTcs
33 CYET XONOAHOr0 NOCTYMAIOWEro Hapy»KHOro Bo3ayxa. Takum obpasom, adpdeKT
MOCTMKOB X0/i04a euwe bonee ycunusaetcs. DopmupoBaHME MJECEHU B 3TUX

nomeuwleHnAX HeBO3MOKHO nsbexKaTtb.
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