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Mpeauncnosne
CBepeHus o cBoge npaBun

1 UCTIOJTHUTEIb - depepansHoe rocynapcTBeHHOE OloaXeTHOe ydpexaeHne
"Hay4yHo-nccnegoBatenbCkui - MHCTUTYT — CTpouTenbHoW  (maukm  Poccuiickon
akageMun apxuTekTypbl U cTponTenbHbiX Hayk" (HUNC® PAACH)

2 BHECEH TexHu4eckum KOMUTETOM NO cTaHgaptusaumm TK 465
"Ctpoutensctao”

3 TMOArNOTOBJIEH k yTBepxaoeHwo [enapTameHTOM IpagoCTpoUTENBHON
OEeATEeNnbHOCT U apxuTekTypbl MUHWCTEpcTBa CTPOUTENBCTBA U MUMWLLHO-
KOMMyHarnbHoro xo3sncTtea Poccunckon ®egepaumm (MuHcTpon Poccum)

4  YTBEPXOEH lNpukasom MuHMCTEPCTBA CTPOUTENLCTBA W KAMMLLIHO-

KOMMyHanbHoro xossancTtea Poccuiickon Pepepaumm ot 14 Hoabpa 2017 r. N
1539/np v BBeaeH B aevicteume ¢ 15 mas 2018 .

5 S3APETMCTPUPOBAH ®egepanbHblM areHTCTBOM MO TEXHUYECKOMY
perynmpoBaHuio 1 meTporsiorum (PocctaHaapT)

B cnyyae nepecmompa (3amMeHbl) unu ommeHbl Hacmosiuje2o ceoda npasusl
coomeemcmesyiuwee ysedomreHue bydem orlybruKkogaHoO 8 yCmaHO8/IeHHOM
nopsioke. Coomeemcmsyowad UHpopMayus, yeedoMrieHUe U MEKCMbI
pa3amewyaromcesi makxe 8 UHGhopmMayUoHHOU cucmeme obuje2o nosib308aHus - Ha
ocbuyuansHom calime paspabomdyuka (MuHcmpod Poccuu) 8 cemu lHmepHem

BHECEHO UameHenne N 1, yTBepxOeHHOEe W BBEOEHHOE B [JeWCTBME
npuka3oM MVHMCTEpPCTBA CTPOUTENLCTBA W KANMLLHO-KOMMYHAIbHOMO X035IMCTBa
Poccuiickon ®egepaunmn (MuHctpon Poccum) ot 31 okTsa6psa 2019 r. N 664/np c
01.05.2020

MN3meHeHne N 1 BHeCeHO nsrotoBuTenem 6asbl JaHHbIX

BBepneHue
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Hactosumin csBop npaswun paspaboTaH B COOTBETCTBUMM C TpeboBaHUAMM
PenepanbHoro 3akoHa ot 30 gekabpsa 2009 r. N 384-93 "TexHuyeckui pernameHt
0 6e3onacHOCTK 3gaHui u coopyxenui” n B passutue CI150.13330.2012.

HacToswwmii ceoa npaswn pa3paboTaH aBTOpCKUM KonrnekTneom PegeparnsHoro
rocyqapCTBeHHOro  GloaxeTHOro  ydpexaeHus  "HayyHo-uccrnegoBaTenbCKum
WHCTUTYT CTpoOuTENbHOM Jm3nMKu POCCMINCKON akageMum apxuUTekTypbl WU
cTpouTenbHbIX Hayk" (O-p TexH. Hayk B.I.larapwH, kaHg. TexH. Hayk B.B.Kosmos,
KaHA. TexH. Hayk E.B.KopkuHa, kaHg. TexH. Hayk [.M1.IMacTylwKoB, KaHa. TEXH. HayK
H.N.YMHsikoBa, kaHg. TexH. Hayk W.Alllmapos, wHx. A.KO.Hekniogos, wuHX.
K.C.AHgpenueBa) npu yyvactum AO UHUUSIMwmmuwa (kaHO. TexH.  Hayk
B.C.BensieB), HAY MI'CY (kaHga. TexH. Hayk K. JTyumH).

Mamvenenne N 1 k CI 345.1325800.2017 noOAroToBrEeHO aBTOPCKUM
konnektmeoMm HUNC® PAACH (a-p TexH. Hayk B.[.[asapuH, KaHA. TeXH. Hayk
B.B.Koanos, kaHa. TexH. Hayk 1.[1.[lacmywkos, kaHa. TexH. Hayk [].FO.>Kendakos,
KaHf. TexH. Hayk E.B.Kopkura) npu yyactum HAWN mexannkn MY (kang. gms.-mar.
Hayk C.B.[ygepHIok).

(N3meHeHHas pegakums, Mam. N 1).

1 O6nacTtb NnpUMeHeHus

Hactoaumii cBod  npaBwun  pacnpocTpaHseTcs Ha  MpoeKTUpyeMmble,
PEKOHCTPYMpyeMble Xurble M OGLIECTBEHHbIE 3[4aHWS U yCTaHaBIMBaeT NpaBuna
NMPOEKTUPOBAHUS TEMSIOBOMN 3aLLNTHI.

2 HopmaTuBHbIE CCbISIKK
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B HacTosilem cBoge npaBwrl MCMNOMb30BaHbl HOPMATMBHBLIE CChINKM Ha
crnepytome 4OKYMEHTbI:

[OCT 7076-99 Matepuansl 1 usgenusa ctpoutenbHble. MeToa onpegeneHus
TENIoNPOBOAHOCTU N TEPMUYECKOTO COMPOTUBIIEHMS MPU CTaLNOHAPHOM TEMMOBOM
pexume

OCT 24816-2014 Martepuansl cTpouTenbHble. MeTtog onpeaeneHus
COPOLIMOHHOW BIaXKHOCTU

FOCT 24866-2014 MexrocyaapCTBeHHbIN cTaHaapT. CTEKNONakeTbl KIeeHbIe.
TexHn4eckmne ycrioBusi.

MOCT 25609-2015 Matepuarnsl MONMMEPHbIE PYMOHHbIE W MAWTOYHbIE ANA
nonos. MeToz onpepeneHusi nokasarerss TEMNNOYCBOEHMS!

MOCT 25898-2012 Matepuansl © wu3genus  cTpoutenbHble.  MeToabl
onpefeneHns NaponpoHMLLAaeMOCTM U COMPOTMBIIEHMS NAPONPOHULLAHMIO

FOCT 26602.4-2012 Brokn okoHHble 1 ABepHble. MeTon onpeneneHust obLuero
KoahdmLMeHTa NponyckaHust cBeTa

OCT 30494-2011 3paHua »urble M obwecTBeHHble.  [MapameTpbl
MUWKPOKIIMMaTa B NOMELLIEHUSIX

MOCT 31167-2009 3paHua w  coopyxeHus. Metoabl — onpegeneHus
BO3YXOMNMPOHULLAEMOCTUN OFPaXKOaOLLMX KOHCTPYKLMIA B HATYPHbIX YCIOBUSIX

OCT P 56504-2015 Martepuanbsl cTpouTenbHble. MeTtoabl onpeneneHus
K03hpMLIMEHTOB BNAronpoBOA4HOCTU

OCT P 56505-2015 Matepuansl cTpouTenbHble. MeToabl onpeaeneHuns
rokasarerne KanunmspHOro BcachklBaHWs BOAbI

[OCT P 56728-2015 3pgaHua u coopyxeHuns. Metoavka onpegeneHus
BETPOBbIX HArPy30K Ha orpaxxgaroLye KOHCTPYKL MK

FOCT P 56733-2015 3paHusa n coopyxeHus. Metog onpegeneHus yaenbHbIX
noTepb TENSIOTbI Yepe3 HEOQHOPOAHOCTUN OrpaXKaaroLLE KOHCTPYKLUK

FOCT P 56734-2015 3aaHus 1 coopyxeHus. PacyeT nokasaTens Tenno3awmbl
OorpaxgatoLLmx KOHCTPYKLWIA C OTpaxaTeslbHOW Tennousonsaunen

[OCT P 57418-2017 Matepuansl W  u13genuMss  MUHepanoBaTHble
TennousonaumoHHsle. Metog onpeaeneHus cpoka aheKTBHON 3KChyaTauum

CIl_20.13330.2016 "CHwll 2.01.07-85* Harpy3km u Bo3gencteus" (c
namerHenusamn N 1, N 2)

Cl_50.13330.2012 "CHwll 23-02-2003 TennoBas 3aumra 3gaHun” (c
nameHexHvem N 1)

CI1 54.13330.2016 "CHwuI 31-01-2003 3gaHusa »wunble MHOroKBapTuUpHbIe" (C
nameHeHusmm N 1, N 2)

Ch  60.13330.2016 "CHuIl 41-01-2003 OTonneHne, BEHTUNAUMS U
KOHOULMOHUPOBaHWe Bo3ayxa" (C uameHenviem N 1)

CI1118.13330.2012 "CHwul1 31-06-2009 O6LecTBEHHbIE 30aHNSA N COOPYXeHUS"
(c uamenenunsmu N 1, N 2)

CI 131.13330.2018 "CHwuI1 23-01-99* CTpouTtensHas knumatonorus”

CI1 230.1325800.2015 KoHCTpyKunM orpaxgatrome 3gaHuin. XapakTepucTuku
TEennoTEXHUYECKMX HeoaHopoaHocTewn (C uameHexnnem N 1)

MpvmeyaHme - MNpy NONb30BaHMKM HACTOSILLMM CBOLOM MpaBun LenecoobpasHo
NPOBEPUTL [OENCTBME CCbISIOYHbIX [JOKYMEHTOB B WMH(OPMAaLMOHHOM CcUcTeMe
obLLero nonb3oBaHusi - Ha odpmumansHoOM caiTe chegepanbHOro opraHa B obnacTu
cTangapTmM3aumMm B ceTu VIHTEpHET WM Mno  eXerogHoMy WHopMaLUoHHOMY
ykazarterno "HauunoHanbHble cTaHaapTbl”, KOTOPbIA ONy6rMKOBaH MO COCTOSHMIO Ha
1 sAHBapsi TeKywero roga, M MNo BbiMycKam EXEMECSIMHOro MHEOPMaLMOHHOIO
ykazatens "HauuoHanbHble cTaHgoapTtbl" 3a Tekyumn roh. Ecrm  3ameHeH
CCbIIOYHbIA  OOKYMEHT, Ha KOTOpblA [JaHa HegaTMpoBaHHas CCblfka, TO
pekoMeHayeTCs UCMNONb30BaTh AEVCTBYHOLLYIO BEPCUIO 3TOMO JOKYMEHTA C Yy4ETOM
BCEX BHECEHHbIX B [aHHYI0 BEPCUMIO W3MEHEHUW. EcnmM 3ameHeH CCbINoYHbIN
OOKYMEHT, Ha KOTOpbli [JaHa [aTupoBaHHasi CCbifka, TO peKoMeHOyeTcsi
MCMNonb30BaTb BEPCUIO 3TOMO JOKYMEHTA C yKasaHHbIM BbILLE FO40M YTBEPXKOEHUS
(MpuHATMA). Ecnm nocne yTBepXOEHUst HACTOSLLEro cTaHoapTa B CChINOYHbIN
OOKYMEHT, Ha KOTOpbI [daHa [AaTUpPOBaHHasi CCbifiKa, BHECEHO W3MEHEHWE,
3aTparvBaiollee MOrOXeHWe, Ha KOTOpOe [aHa CCbifka, TO 3TO MOSoXeHue
pekoMeHayeTCsa NpUMeHsiTb 6e3 yyeTa [aHHOro u3MeHeHust. Ecrm cebinoYHbIn
OOKYMEHT OTMeHeH 6e3 3aMeHbl, TO MOSIOXKEHNE, B KOTOPOM JaHa CChifika Ha Hero,
pEKOMEHOYETCSA NPUMEHATL B YacTW, HE 3aTparMBatoLLen Ty ccbinky. CBeaeHusi o
OEeVcTBMM CBOAOB nNpaBwn  LenecoobpasHo npoBeputb B PepepanbHoOM
MHopMaL MOHHOM choHAEe CTaHOapTOB.

(N3meHeHHas pepakums, Nam. N 1).

3 TepMuHbI U onpegeneHns

B HacToswem csoge npasun npumeHeHbl TepMuHbl No CI1 50.13330, a Takxe
crneayolme TepMUHbI C COOTBETCTBYHOLLMMM ONpeaeneHnsMu;
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3 . 1rapmMoHU4HO YyrenneHHas obonoyka 3aaHusa: O6onoyka 3paHus,
COCTOALLAS U3 TAapPMOHWYHO YTENMEeHHbIX Orpaxaalowmx KOHCTPYKLUA OfHOro
kKrmacca. OTOT e kKrmacc  Tenno3awmTHOM  3EKTMBHOCTM  SABMAETCS
XapaKTep1CTUKOWN Bcer 060MoYKM 34aHMS.

3.2 rapmMOHUYHO yTenrieHHasi orpaxagarolas KoHcTpykuma: Orpaxgatoas
KOHCTPYKLMS, BCE 3NIEMEHTBI KOTOPOM OTHOCATCS K OQHOMY Kraccy Tenno3aLmTHOn
adhbekTMBHOCTN. DTOT e Krnacc Tenno3awmTHon 3ddeKTUBHOCTU SBMsSieTCA
XapaKkTepUCTUKON BCEWN KOHCTPYKLMW.

3.3 knacc TennosawmtHon 3pPEeKTMBHOCTM 3IfNeMeHTa, MeponpuAaTUs,
30aHMA: XapaKTepucTuka TennosawmTHOM 3ddeKTUBHOCTY, MpeacTaBreHHas
WHTEpPBArioM 3Ha4YeHUA YyAenbHbIX €AWHOBPEMEHHbLIX 3aTpaT Ha 3KOHOMMUIO
3HEepreTM4eckon eanHuLbl. BenmumHa, matematmndeckn obpaTHas 3HepreTU4eckomn
3(hpeKTUBHOCTN.

3.4 cpok okynaemocm Z,., neT: Cpok, B Te4eHWe KOTOpPOro OLEHVBAaeTCs
9KOHOMUYECKUA ICHPEKT OT KOHCTPYKLMU UM MEPONPUNATUS; HasHavaeTcs Kak
MosioBMHa Cpoka Cryx0bl 3NeMeHTa 40 3aMeHbl UM PEMOHTA, HO He Bornee 12 neT.

3.5 yaenbHble eAMHOBPEMEHHbIe 3aTpaTbl Ha 3koHomuio 1 kKBTulrog Q.
, pyb./(kBTuy/ropg): EpuwHoBpemeHHble 3aTpaTbl Ha 3Heprocbeperarollee
MeponpusATUE, OTHECEHHble K BENMYMHE 3JKOHOMUM TENSOBOW 3HEprun OT
NpUMeHeHns: MeponpusTus 3a rog akcnnyartauum npyu FCOIM=1000°C-cyT/rog.

3.6 ynenbHas npubbiNb OT 3KOHOMMM 3HepreTM4eckon epauHuubl 1

kBrulrog Qr, pyb6./(kBrulrop): [lpubbinb, nonyyaemas 3a  cyeT
aHeprocbeperarowero MeponpusaTuss (COBOKYMHAsi CTOMMOCTb CAOKOHOMITEHHOW
3HeprMn ©n obopyaoBaHWA 3a CPOK OKYNaemocTh), OTHECEHHast K BenM4MHe
3akoHomum Tennoson aHeprumn 1 kBT-y/rog npm FCOM=1000°C-cyt/roa.

3.7 ynenbHble NpyMBeAieHHbIE 3aTpaThbl Ha CTPOMTENLCTBO U IKCNIyaTaLuuio
KOHCTpyKuuum I, py6./(m2-roa): Cymma Bcex 3aTpaT Kak Ha BO3BEAEHME, TaK U Ha

aKcnnyataumio 1 M2 orpaxkgatoLeit KOHCTPYKLUM B TEYEHWE YCTAHOBIEHHOMO CpOKa
OKynaemocTu.
Pasgen 3. (M3ameHeHHas pegakuusi, Uam. N 1).

4 OOLwWwme NonoxeHun

4.1 Tpn NPOEKTMPOBaHUN TEMIOBOW 3aLLUTLl XUIbIX U OOLLECTBEHHbIX 30aHNN
(manee - 3gaHui) criegyeT PyKOBOACTBOBATbCS HOPMAaTUBHBIMKW TpeboBaHWAMM,
ycTaHoBneHHbIMy CI1 50.13330, ykazaHUsIMU HaCTOSLLEro CBoAa MpaBwm U Apyrnx
HOPMaTMBHbIX [OKYMEHTOB, YTBEMKOEHHbIX U COrNMacoBaHHbIX B YCTaHOBMEHHOM
nopsigke.

Mpn HanMuMM HECKONbKNX BapvaHTOB MPOEKTHbIX PEeLUeHU TEMrOBOW 3almTbl
30aHui  cnegyeT BblbpaTb TOT BapuaHT, KOTOpbIA no3Bonsetr obecnevntb
HOpMaTVBHbIe TPEOOBaHMS C HAaVMEHBLLMMMW IHEPreTUHECKUMM U MaTepuanbHbIMU
3aTparamu.

4.2 3gaHve [OIMKHO YO 0BNETBOPATL TPEOOBaHMAM:
- K TENSIOBOW 3aLUmTeE;
- BO34YXOMPOHMLIAEMOCTH OrpaxkaatoLLmX KOHCTPYKLIMIA;
- 3alMTE OT NepeyBaXHEHNS OrpaXaaroLLMX KOHCTPYKLIUIA;
- TeNnOoyCTONYMBOCTM OrpaXkaaroLLmMX KOHCTPYKLNIA;
- TENMOYCBOEHMIO NOBEPXHOCTY MOJIOB;
- pacxofy TENSIOBOW SHEPTM Ha OTOMNSIEHWE U BEHTUNALNIO MOMELLEHWI;
- OTAEnNbHbIM 31IEMEHTaM 3aHWUN.

5 TennoBasa 3awmuTa 34aHUN

5.1 Tpe6oBaHuA K TENNIOBOW 3aLynTe 34aHUN
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TpeboBaHuA K TENnsoBoOW 3awmTe 3[4aHWA yCTaHaBMBAKOTCA B CriegyloLleM
nopsiake:

- MNPUMHMMAKOTCHA CpedHsis  TemnepaTtypa HapyxHoro Bosgyxa, °C, wu
NpPOOOSKATENBHOCTL OTONUTENBHOIO Nepuoaa, cyt/rog, no CI 131.13330;

- NPUHUMAaETCS pacyeTHas TemnepaTypa BHYTPEHHEro BO34yXa 34aHus Mo
FOCT 30494;

- paccuuTbIBaOTCA rpagyco-CyTKM OTONUTENBHOro nepvoga no dopmyne (5.2)
CI150.13330.2012;

- HaxogsATcsi  6GasoBble  3HA4YeHUst  COMPOTUBIEHUS  Tenronepenade

OorpaXkgaltoLwmx  KOHCTPYKUWMA — 34aHust R;p, (M2-°C)/Bt, norabmmue 3 CI
50.13330.2012;
- HaxogATCs HOPMUPYEMblEe 3HAYeHWUs] MPUWBEOEHHOTO  COMPOTMBMEHUSA

Tennonepeaaye orpaxaaloLLMX KOHCTPYKLMIA 3aaHns RaE™ | (M 2-°C)/BT, No NyHKTY

5.2 CI1 50.13330.2012 HasHa4aloTCA KOIDMLIMEHTBI #2; U C MOMOLLBIO IOPMYribl
(5.1) CM50.13330.2012;

- TMpOBOAMTCA MpoBepka MpUBEAEHHbIX COMPOTUBIIEHWIA Tenronepeaaye
OrpaXOAlLLMX  KOHCTPYKLMA  3OaHUs  C  Yy4eTOM  TEMNOTEXHUYECKUX

HeoZHOPOAHOCTEN cornacHo npunoxenuto E CIM 50.13330.2012, (m2-°C)/BT;

- BbIMOMHUTL pacyeT TemnepaTypbl BHYTPEHHEN MOBEPXHOCTU Ans Y3rioB
TENmONpPOBOAHbBIX BKIKOYEHWA B COOTBETCTBUM C TpebosaHusiMu nyHkTa 5.1 CI
50.13330.2012, a Takke pasgena 5CIM 230.1325800.2015. ObGecneunTb
HOpPMUPYEMbI TEeMMNepaTypHbIN nepenag  Mexay TemnepaTypon BHYTPEHHEro
BO3[yxa W TemrnepaTypon BHYTPEHHEN MOBEPXHOCTM OrpakgatoLlen KOHCTPYKLUM
(tabrmua 5 CI 50.13330.2012), a Takxe BbINOMHEHWE CaHWUTapHO-TMIMEHNYECKMNX
TpebosaHuin nyHkTa 5.7 CI150.13330.2012;

- MPOBOAMTCH MpoOBepKa YAEenbHOW TEnno3almTHONW XapakTepUCTUKN 3[4aHNs

ko5, BT/(M3-°C), no nyHkty 5.5 CM50.13330.2012;

- npoBoauTCA npoBepka TpeboBaHWM K pacxody TenroBOW 3JHepru Ha
OTOnNneHne 1 BeHTUNaUuo 3gaHus no pasgeny 10 CM 50.13330.2012.

Mpn peammsaumn paHHbIX TpeboBaHMI K TenroBOW 3awuTe  34aHui
pekomeHayeTcs Takke yuuTbiBaTh nonoxexus Cl154.13330 1 CI1 118.13330.

(N3meHeHHas pegakums, Msm. N 1).

5.2 PacuyeT npuBefeHHOro conpoTuBIieHUs Tennonepeaaye

PacueT npuBeOeHHOrO  COMPOTUBIEHUS  Tennonepedade  dparMeHTa
TEnno3almTHOM 060I0YKN 34aHUA UMK BbIAENEHHON OrpaXkaaroLLeil KOHCTPYKLUM
6e3 BO3AYLIHbIX MPOCHOEK MNPOBOAAT B COOTBETCTBMM C npunoxeHunem E CM
50.13330.2012.

Mpn pacyeTe TEPMUYECKOTO COMPOTMBIIEHWSI CrOSt OQHOPOAHOM 4acTu

dparmeHTa Ry, (M2:°C)/BT, Ons maTepuarnbHbiX CMOEB CriedyeT Y4YWTbiBaTb
KO3(hMLIMEHT YCMNOBMI SKCMIyaTauum crnos Matepuarna no gopmyne

Ry =—%y)° (5.1a)

roe O, - TONWWHA Cros, M;

Ag - TennonpoBO4HOCTb MaTepuana Ccrosi Mnpu YCroBMSIX 3KCMnyaTaumm
KoHCTpykumn A wm B, BT1/(m-°C), npuvHumaemas no npunoxeHnio T CI1
50.13330.2012 nmbo onpegensiemasi no npunoxeHuto [1 HacTosLwero csoga npasur;

¥»J? - koadbMLMEHT yCroBWMiA 3KCMMyaTauuu Cros matepuana, [onv en.,
onpegensieMbli N0 pesynbTatam HaTypHbIX UM NabopaTopHbIX UCNbITaHWA MBo
NPUHMMaEMbIN cornacHo npunoxeHutio E. Mpn oTcyTCcTBUMM OaHHbLIX NpUHMMaeTCs
paBHbIM 1.

(N3meHeHHas pegakums, M3m. N 1).

5.3 YnpoleHHbIN pacyeT NpUBEeAEeHHOIro CONpoOTUBIIEHUNA
Tennonepepave
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YNpOLUEHHbIN  pacyeT  MNpUBEOEHHOr0  COMPOTUBREHUS  Tennonepegade
dparmeHTa TennosalmTHON 06OMoYKM 30aHMS UMM BblAENEHHOW orpakaatoLlein

KOHCTPYKLIMN €3 BEHTUNMpYeMbIX BO3AYLLHbIX Mpocroek fat, (m2-°C)/BT,
npoussogutca no dopmyne (E.1) CIM_50.13330.2012. B aty dopmyny

MOACTABISIOTCS FEOMETPUYECKME XapaKTEPUCTUKM &;, {5, #j, onpefensemble B
cooTtBeTcTBMU C npunoxenvem E CI1 50.13330.2012. YaenbHble NOTEpU TEMMOThI

yepes nrockue anemeHTsbl L7;, BT/(M2-°C), onpenensioTcsa Takke B COOTBETCTBUN
c npunoxennem E CIM 50.13330.2012. YgenbHble noTepu TennoTbl 4Yepes

TNMHENHblE ‘PJ-, B1/(m-°C), n Tode4uHble ¥i, BT/°C, HeOgQHOPOAHOCTM NPUHMMAIOTCS
npubnvxeHHo no Tabnmuam CM 230.1325800.2015 nnm paccuntbiBatotes no FOCT
P 56733.

5.4 PacyeT npuBeaeHHOro conpoTUBIIeHUA Tennonepeaaye
orpaxaarLmnx KOHCTPYKLUNA C 3aMKHY TbIMA BO34Y LWUHbLIMA
npocnonkKamm

Mpn ncnomnb3oBaHUM B OrpaxgarolmX KOHCTPYKUMAX 3aMKHYTbIX BO34YLUHbIX
npocroek Wux HeoOXoOUMO  yy4uTbiIBaTb MpWM  pacyeTe  COMNpPOTMBREHUS
Tennonepepayve. Tepmnyeckoe CONPOTUBIEHNE 3aMKHYTON BO3[YLLUHOW MPOCIIONKN
paccuutbiBaetcss no Metoguke, npuBegeHHon BIOCT P 56734. 3HayeHus
TEPMUYECKNX COMPOTMBIIEHNN 3aMKHYTbIX BO3AYLUHbIX MPOCMOEK Ans psga ux
TOMNWMH npyBeaeHsl B Tabnvue E.1 CIM 50.13330.2012.

[na NoBbILWEHNsT TEeNMo3amMTHBIX CBONCTB HaPYXHbIX OrpaxaeHuin MCnorb3yoT
oTpaxaTerbHYyl0 TEennou3onAuMio  (anoMUHMEBYIO (OMbry, OQONbrMPOBaHHbLIE
mMartepwuarbl, Matepuarsbsl C HU3KUM KO3(MLMEHTOM U3NyYEHUS).

OTpaxaTenbHylo TennoM3onsaumnio yCTaHaBMMBalOT B HapYXHOW orpagatoLLen
KOHCTPYKLMU C YCTPOACTBOM BO3AYLUHOM MPOCMOVKKW. TomnuwmHa BO34YLLUHON
npocroikn gorekHa 6biTb He MeHee 20-50 MM, HO He Gonee 100 MM, BbicOoTa - He
bonee BbICOTHI 3Taxa. brnecTsAwaa NoBepxHOCTb OGONbIMPOBaHHbLIX MaTepuarnos
WM NOBEPXHOCTb C HU3KMM KO3(hMLMEHTOM M3Ny4YeHns formkHa ObiTe obpalleHa B
CTOPOHY BO3AYLUHOW Mpocrioviku. Npyu oknevike ogHOW MM obeux noBepxHOCTEW
BO3JYLUHOM MNPOCIIONKM anioMUHMEBON (PONbIroN TepMUYECKOe COMNpOTUBIIEHUE
crnegyeTt yeBennuumBatb B 2 pasa. [lpy 3TOM TepMmun4eckoe COMpOTUBIIEHWE He
AOIMKHO MPEeBbILLATD:

- 0,40 M2 -°C/BT - ona BO3AYLIHOW NPOCHOMKK TonwmHow 0,02 M;
- 0,45 m2-°C/BT - gnsa BO3AYyLWHOWM NPOCOiKK TonwyHow 0,03 Mm;

- 0,50 m2-°C/BT - gnsa BO3ayLWHOW NPOCoiKK TonwyHow 0,05 M.

OTpaxaTternbHyto Tennom3onauuo n3 oornermMpoBaHHbIX MaTepuarnos C Marbim
COMPOTMBIIEHMEM MAPOMNPOHMLAHNIO [OOMYyCKAaeTCs MWCMOoNb30BaTb B KayecTBe
napousonaumM. B 3ToM cnyvae oOTpaxaTenbHyl0 Tennousonauuio cregyet
yCTaHaBnMBaTb B CIOAX KOHCTPYKLUWUW, PACMOMOXEHHbIX Mexay yTennurenem wu
BHYTPEHHVM BO34yxOM. [py 3TOM BO34YLLUHYIO NPOCIIONKY CrieayeT paccmarpusaTth
KaK JONOMHUTENbHbINA YyTENNUTENb.

Pacuetr TemnepaTyp Ha MNOBEPXHOCTSIX W TEPMUYECKOTO COMPOTUBIIEHMS
BepTUKanbHOM  3aMKHYTOW  BO3QYLWHOW  MPOCMOVMKM  C  OoTpaxaTteribHoun
Tennousonauven unm ¢ MatepuarioMm C HU3KUM  KOIPULMEHTOM U3MyYeHus
crnepyet nposoautb B cootBeTcTBMN ¢ TOCT P 56734.

Mpn pacueTe TepMUYECKOro COMPOTUBIIEHNS 3aMKHYTbIX BO3AYLUHbIX NPOCHOeK
KO3(hdMLMEHT M3NyYeHnss mMaTepuarioB Ha MOBEPXHOCTAX BO3AYLUHbIX MPOCIIOeK
criegyeT nNpuHUMaTb B COOTBETCTBMU C MPUMOXeHueM A HacTosiwero csoga
npaswrn. TepMuyeckoe COMPOTMBMEHME 3aMKHYTbIX BEPTUKarbHbIX BO3AYLUHbIX
NpocroeKk C OTpaXkaTernebHOW Tennou3onsaunen w3  anoMUHMEBON  ¢onbrn
NPUHUMAaETCS B COOTBETCTBUM C npunoxernnem T CI150.13330.2012.

5.5 PacyeT npMBeAeHHOro CONnpoTUBIIEHUs Tennonepeaaye
orpaxxgarLmx KOHCTPYKLUNA C BEHTUITUPYEMbIMU
BO3AYLWHbLIMU NPOCIIONKaMK
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XapakTepHoi 0CODEHHOCTbI HaBeCHbIX dacagHbix cuctem (HOC) c
BEHTUMMPYEMOM BO3AYLLHOW MPOCIIOMKOW ABMSETCA Hanmvyiue [AOByX TUMNOB
HEOOHOPOAHOCTEW, 3aBUCALWMX OT KOHCTPYKUMM dhacagHOW CUCTEMbI U He
saBucsAwmx. KoHcTpykumm HOC 1 cTeH B LenioMm NpoekTUpyoTcs (M MOHTUMPYHOTCSH)
Ha pasHbix 3Tanax. [loaTomy pacyeT NPUBEOEHHOTO  COMPOTMBMEHUS
Tennonepeaaye cteH ¢ HPC nposoguTcsa B ABa 3Tana. Ha npomexyToyHOM 3Tane
onpefensieTca MNpuUBEOEHHOE COMpOTMBIEHME Tennonepedade rnyxon (6es
npoemoB) cTeHbl ¢ H®C. Ha koHeyHOM 3Tane onpegenseTcs npuBeAeHHoe
COMNpOTMBIEHUE TeNnonepeaaYye CTeHbI B LIENOM.

MpuBeneHHoOe conpoTuBNEHWe Tensnonepeaade rmyxov (6e3 NpoemoB) CTeHbI C

H CDCRqJHp, (M2-°C)/BT, onpegensercs Mo YCMOBHOMY COMPOTUBEHUIO

Tenronepefade CTeHbl W yAenbHLIM MOTEPSIM  TEMMoThl Yepe3  3MeMEHThI
KpenexHon cuctembl H®PC, npy STOM HUKaKMe HEeOOHOPOOHOCTH, Kpome
cO30aBaeMblX MOAKOHCTPYKLIMEA CUCTEMbI U KPEnexoMm YTennuTens, He
YYUTBIBAIOTCA. OTO COMPOTUBMEHWE WUCMONb3YETCA B AarnbHedlleM ans pacuyeTa

BO3ayxoo6MeHa B Bo3ayLuHow npocroike HPC! B dhopmynax (8.4)-(8.7).

1" MpueeneHHoe conpoTuBneHne Tenronepedade Myxon creHsl ¢ HOC
BbINOMHAET BCMOMOrateribHble (YHKLUUM M HEe MOXeT MWCMonb3oBaTbCs Ans
NpPOBEPKN HOPMAaTMBHbIX TpeboBaHWI K CTEHe B LIEMNOM.

1

R¥ =
b 1
—+ 1 g Xap THaXa

Ry™ , (5.1)

roe R.Jym - OCpeHeHHoe Mo Mrowaan yCroBHOE COMPOTUBIEHWE Tensonepeaaye
dparmeHTa TennosawmTHON 000oNoYkM 3gaHus MO0 BblAENEHHOW orpaxaatoLen

KOHCTPYKL MK, M 2-°C/BT;

¥, - ydernbHble noTepu TEennoTbl Yepes HanpaenslolwMe MNpoHMKaowme B
yTennuterns (B cnyyae ux Hanuuus), Bt/(m-°C);

{; - NPOTSHKEHHOCTb HANPABIAOLLYX, NPOHUKAIOLWIX B yTENNMTENb, M/M2;
Xxp - yAerbHblE NOTEpU TENMOThI Yepes KPoHLWTeNHb!, BT/°C;

?xp - CPEAHEE KOMMYECTBO KPOHLUTEMHOB, NPUXoAsALLeecs Ha 1 M2 cTeHbl, 1/m

¥s - YyOenbHble noTepu TensnoTbl Yepe3 TapenbvaTtble aHkepbl, B1/°C
(npuHumatotca no CIM 230.1325800 wvnm pesynbtatam pacyeta TemnepaTypHOro
nons);

#s - CpedgHee KomM4yeCcTBO Tapenb4vaTbiX aHKepoB C MeTarmM4yeckum

pacnopHbIM 3fieMeHTOM, npuxoasiueecs Ha 1 M2 cTeHbl, 1/m2.
Mpn pacyeTe YCMOBHOTO COMPOTUBIIEHWSI Tenronepedadye cTeHbl ¢ HOC

cregyeT yuuTbiBaTb, YTO B BO3AYLIHOW npocrovike o, =12 Bt/(M2-°C). Mocne

pacyeta BO3Oyxoo6MeHa B BO3[YLUHOM MPOCIIOAKE MOMXHO 3aMEHWUTb Ciy Ha iy
(cm. dopmyny (8.8)).

MpvBeneHHoe COMPOTMBMEHWE Tenmnonepeaaye CTeHbl B Lenom Rt , (M2
-°C)/BT, paccumTbiBaeTCA no goopmyrne

1

+Zf_j"qjj +an’1k
, (5.2)

: 1

m
REIJ + R

H

roe f; - TepMUYecKoe COMpPOTUBIIEHWE CTEeHbl OT BO3AYLUHOW MPOCMONKW [0

HapyxHoro Bosayxa, (m<2-°C)/BT; onpegensercs no dopmyne (8.8) HacTosLlero
cBOZa NpaBwr.

B dopmyne (5.2) npy cymmuMpoBaHWM yadernbHbIX MNOTEpb TennoTbl He
YYMTbIBAETCA BIMSHUE TENnnoTeXHUYECKMX HeodHOPOOHOCTEN, Cco3daBaeMbliX

I'IO,EI,KOHCprKLI,I/IeIZ CUCTEMbl W Kpenexom yTennutend, YYTeHHbIX O5nd Rgp B

dopmyne (5.1).
(N3meHeHHast pegakums, Mam. N 1).
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5.6 PacueT npuBegeHHOro conpoTuBIieHUs Tennonepeaaye
NOJIOB NO FPYHTY U CTEH 3arny6neHHbIX NoOMeLLeHUN

* NameHeHHas peagakums, Mam. N 1.

MpuBeOeHHOe COMPOTUBIIEHWE Tenmonepegayvye Orpaxnarolmx KOHCTPYKLIUA,
KOHTaKTUPYIOLLWMX C FPYHTOM, CrieayeT onpeaensTb no metoauke E.7 npunoxexust E
CI150.13330.2012.

Hopmumpyemoe 3HauyeHve NpuBeSEeHHOrO COMPOTUBIIEHNS! Tenronepeaaye 4yactu
CTEHbI, PacroNioXKEHHON HIDKE YPOBHS TPyHTa Ha rmyouHy He MeHee 1 M, criegyet
NPYHUMATL TaKUM Xe, KaK A1 CTEHbI, PACMOJSIOXXEHHON BbILLE YPOBHS MPyHTA.

TpeboBaHusi kK NPYBEAEHHOMY COMPOTMBIIEHMIO TENSonepeaaye n MUHMMarnsHoOM
Temnepatype BHYTPEHHEN MOBEPXHOCTU OrpaXdarolwmx KOHCTPYKLWUA 30aHust
npyHumatot no CI150.13330.

Temnepatypa BHYTPEHHEN MOBEPXHOCTM OrpaKaalolen KOHCTPYKLUM [OSbKHA
onpeaenaTbcs MO pesyrbTaTam pacyeTa TemrepaTypHbiX Monern Bcex 30H C
TENMOTEXHNYECKON HEOOHOPOAHOCTLIO N GbiTb HE HIDKE TOYKU POCbl BHYTPEHHErO
BO3yxa 3arnybneHHoro MOMeLLeHVsI MpY pacyeTHOW TemnepaType Hapy»KHOro
Bo3gyxa (Haubonee xorogHom naTUOHEBKM C obecnedveHHocTbio 0,92, B
cootBeTcTBMM € nyHkTom 5.7 CI1 50.13330.2012). MNMocTpoeHne TemnepaTypHbIX
nonen ysnoB TEMNJONPOBOAHBLIX BKIOYEHWIA B LiENsAX OnpederieHns Temnepartyp
BHYTPEHHMX MOBEPXHOCTEN  OCYLUECTBMSIETCA C  MOMOLUbO  NPOrpaMMHbIX
KOMMIIEKCOB Ha KOMMbloTepax.

B cny4yae CONnpuKOCHOBEHUA KOHCprKLI,VII7I C TPYHTOM TemnepaTtypHble nond
cregyet paccyuTbliBaTb HeCTauMOHApPHbLIM METOAOM.

McxogHbIMM JaHHbIMU ON1S1 BbIMOSIHEHWS HeCTauMOHapPHbIX TEeNnOTEXHNYECKNX
pac4yeToB ABNAOTCA:

- OaHHble ON1A MOCTPOEHUA TPeX- WM ABYXMEPHOW reoMeTpUYEcKon Moaen
paccmMaTpuBaemMoii 0651acTM MoAenMpPOBaHMS:

a) VHXeHepHO-TeororMyeckoe CTPOEeHWE MPYHTOB,

0) 4epTex CTpouTEnbHbIX OOBEKTOB WM PACMONOXEHUE TENron30NnsLMOHHbBIX
MaTepuaros;

- Tennogmanyeckne CBOWCTBA [PYHTOB - TEMIONPOBOAHOCTb M OOBEMHadA
TENMOeMKOCTb B TarioM M MEP3fOM COCTOSIHWUW, NAIOTHOCTh, BNaXHOCTh;

- TennodmsnM4eckne  CBOWCTBa  (TEMMOMPOBOAHOCTb,  TEMIIOEMKOCTb),
dm3snyeckne CBOMCTBA (BMAXHOCTb W MMIOTHOCTb) CTPOUTEMbHLIX MaTepuaros,
BKMOYAs TEnnou3onsiLMOHHbIe MaTepuarnbl, UX reoMeTpudyeckne napameTpbl U
HayanbHylo Temneparypy.

Mpn TennoTexXHN4YECKOM pacyeTe Orpaxaarolmx KOHCTPYKLMA XUMbIX 34aHWUNA
crneqyeT NpyHMMaTbL TemnepaTypy BHYTPEHHEro Bo3fyxa Mo NpoekTy (M3 pasgena
OB).

(N3meHeHHas pegakums, M3m. N 1).

5.7 MeToauka BbiIGOpa TennosawmTHbIX 3N1IeMEHTOB ANA
OOCTUXEHUSA LileNeBOoro CONpoTUBIIEHUsA Tennonepeaaye
c¢parmeHTa TeNNO3aWMTHON OOONOYKM 30aHUA

B paspene 7.2 CIM 230.1325800.2015 npvBOAUTCS anroputM OeWCTBUIA Ons
crnyyas, Korda MWMeeTCs HeKoe LeneBoe COMPOTVBMEHWE Tenronepejade wu
TpebyeTcA  CNpOEKTMPOBAaTb  OrPaXKOAIOWYH  KOHCTPYKUMIO ¢ Bnmskum
npuBeAeHHbIM CONPOTUMBREHNEM Tenronepeaaye.

34ecb NpyBOAMTCS anropuTM, CoAePXaLlmii OLLeHOYHbIV pacyeT, NO3BONSOLLMIA
[0BUTLCSA  MaKcuManbHOW TOYHOCTM noabopa SMeMEHTOB  KOHCTPYKUUM  Ans
[AOCTWXEHUS LIeNIeBOro CONpoTMBIIEHUs Tennonepeaaye.

MepBUYHbIN NOABOP 3NEMEHTOB MPOEKTMPYEMOWN OrpaxgatoLlen KOHCTPYKLIUK,
ANs  OOCTWWKEHUS] LlenieBOro COMPOTUBIIEHWS Tenronepegaye, COOTBETCTBYET
anroputmy pasgena 7.2 CI1230.1325800.2015, Ho 6e3 utepauuii:

1. OnpepensieTca LEneBoe COMPOTUBIIEHME TeNmonepenade orpaxaaroLlen
KOHCTPYKL MK 3aaHusi. OHO AOImKHO ObITh He Hmke Tpebyemoro CI150.13330.
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2. BoibupaeTtcs Bua orpaxkgatoLeit KOHCTPYKLUK.

3. BbibupaeTtcs TunoBas pa3buBka Ha arieMeHTbl, KOTOpas KOPPEeKTUpyeTcs C
Yy4eTOM OCOBEHHOCTEN Oorpaxaarole KOHCTPYKUMKU (411 CTEH TUMOBYHO pa3buBky
cnegyeT NpvHMMaThb no npunoxenuo A CI1 230.1325800.2015).

4. [1na Kkaxaoro afieMeHTa HaxoauTcs yneanbM FeOMeTpI/I‘-IeCKVIVI nokKkasartersib.

5. B cniyyae oTCYTCTBUSI AaHHbIX NO yAerbHbIM NOTEPsIM TENNoTbl Kakoro-nMéo
aNeMeHTa, OHM YCTaHaBMMBalOTCA MyTeM pacyeTa TemnepaTtypHoro nons. Ans
BbIMOMHEHUS1  OLLEHOYHOTO pacyeTa [OMyCKaeTcsi UCMONb30BaHWe  [aHHbIX
CMpaBOYHbIX MaTepMarios.

6. [ns nrockuMx SnemMeHTOB BbIOWpaeTcs TonuwHa ytennuTens. Ons aToro
LeneBoe COMPOTMBIIEHME TemnnonepeaadYe KOHCTPYKLMM YMHOXaeTcs Ha 1,5 u

NOAGUPAIOT KOHCTPYKLMIO CO 3HadeHnem gy = 1,58, .

MpumeyaHue - MNpu NOBTOPHOM pacyeTe ANst KOHCTPYKUMA C KO3hdmLMEHTOM
TennomexaHudeckon ogHopogHoct 0,75 n Bbiwe 3HadeHue koaddmumenta 1,5
3ameHsieTca Ha 1,3. [ng KOHCTPYKUMN C KOI(MLUEHTOM TenroMexaHNn4eckom
opHopogHocTh 0,6 n Hwke 3Ha4veHne KoaddmumeHTa 1,5 3ameHsieTcsa Ha 1,8.

7. Ons BbIOpaHHOM TONWWHbBI YTENMTENS ONpefensoTcs yaenbHble noTepu
TENMOTbl BCEX 3IEMEHTOB OrPaXKatoLLEN KOHCTPYKLIUM.

8. Mo Tabmmue E.2 wn dopmyne (E.1) npunoxenna E CI1 50.13330.2012

MPOBOAMTCS PacUET MPUBEAEHHOTO COMPOTUBIIEHHUS! Tenronepenade &y .

9. MpuBeOeHHOe COMPOTUBIEHWE Tenmnonepeaadye CpaBHUBAETCH C LENeBbiM
COMpPOTUBIEHMEM Tenronepeaaye.

Mo pesynsTaTam pacyeTa MPOBOAMTCS OLleHKa OOCTWDKEHUS LienieBoro
COMPOTUBIEHMS TENNONepeaaye.

Mpumedanne - Kak npasumio, Lenesoe CONpOTUBIIEHME Tensonepeaaye Moxet
cuATaTbCA  OOCTUMHYTBIM, €CIM  MOMyYEeHHOe  pacyeToM  MpuBedeHHoe
COMpOTVBNEHWE TenrornepedaYye OTNMYAETCA OT  LIENeBOro  COMPOTMBIIEHUS
Tenrnonepeaade B GOMbLUYO CTOPOHY, He Gonee YeM:

Ha 10% - gns BRI < 3,5 (M2 -°C)/BT;
7% - ana 3,5 B <5 (m2-°C)/BT;

5% - ans 5= &7 (M2-°C)/BT.
Ecrv uenesoe COMPOTVBIEHWe Tenronepeaadye He AOCTUMHYTO, MPOBOAMTCA
KOPPEKTMPOBKa.

10. Haxogutca pasHOCTb MOMYyYEHHOrO MPUBEAEHHOro  KoadpmumeHTa
Tennonepegayn u Lenesoro KoadduumeHTa Tennonepegayn:

e T

1
= (5.3)
RY By

11. Bblbupaetca anemeHT, 3a cuyeT KoToporo Oyaer popabarbiBaThbes
KOHCTpyKUuMs. [Ons  BbliGpaHHoro amemeHta no  dopmyrnam  (5.4)-(5.6)
paccunTbiBalOTCA YAenbHble MOTepu TEMnnoTbl, MPU  KOTOPbIX KOHCTPYKLMUS
obecneymBaeT LieneBoe CONPOTUBIEHME TennonepeaaYe:

AKX

Ui =U =22 (5.4)
I:I-!-

g s il
J

o i DR

e =X~ —. (5.6)
B

12. MoabwnpaeTcsa KOHCTPYKLMSA BbIOPAHHOMO 3M1IEMEHTA, C YA ENbHLIMU NOTEPSIMU
TEennoTbl (He NPEBLILLAKLLIMM NOSyYEeHHOE Ha ware 11 3HayeHue).
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13. [Ona nnockoro anemMeHTa paccyuTbiBaeTcs Heobxogumasa TonwmHa

yrennutens @y no dopmyne

T T S

5 , (5.7)
BB Oy @ S

roe Z R-S - CymMmMa TepMn4yeCcKunx COI'IpOTVIBJ'IGHVIVI BCeX CJioeB KOHCTPYKUUN Kpome
5

yTennmTens.

Ecrm tonumHa ytenmmtensa Obina ckoppekTupoBaHa Gonee yem Ha 20%,
crnegyetr NepecMoTpeTb YyaelbHble MNOoTepyM TEensoTbl BCEX TEMNnoTEXHUYECKUX
HeoOHOPOOHOCTEN.

14. TpoBOAUTCS OKOHYaTENbHbLIA pPacyeT MPUBEAEHHOTO COMNPOTMBIIEHUA
Tennonepenade. [ns atoro 3anonHsetca Tabmmua E.2 n npumeHseTca dopmyna
(E.1) npunoxenus E CI150.13330.2012.

B cnyyae, ecnm B npouecce WHbIX pacyeToB BO3HWUKMA HeobXogMMOCTb B
M3MEHEHUN KOHCTPYKUMU C Lenbio LOCTMXEHVUS €10 HEeKOoero COMpoTUBMEHWS
Tennonepegaye, MOXHO WCMOMb30BaTb paHee MpoBefeHHble pacyeTbl no Cll
50.13330, B yacTHOCTM Tabnumuy, aHanormyHyto Tabnuue E.2 n HayaTb BbINONHeHWe
BblLLIE U3IIOXEeHHOro anroputma ¢ wara 10.

KoppekTvpoBky orpaxgatoleri KOHCTPYKLUUM OMNUCaHHbIM METOAOM MOXHO
NpoBOAWTb KaK B CTOPOHY YBEMWYEHUs,, Tak M B CTOPOHY YMEHbLUEHUS
npvBEeAEHHOIO CONPOTUBIIEHUS Tennonepeaadye.

5.8 PacueT yaenbHOM Tenno3aluTHON XxapaKTe puCTUKMU
3aaHuA

YpenbHas TennosalmTHasi XapakTepuCcTWKa 30aHuWs pacCyYUTbIBaeTCs B
cooTtBeTcTBMU ¢ npunoxerrem XK CI150.13330.2012.

5.9 MeTtoauka BbiGOpa orpaxparomx KOHCTPYKL UM Ans
OOCTUXEHUA LeneBon yaernbHON Tenno3awmTHON
XapaKTepUCTUKMN 34aHUsA

B nyHkte 5.5 CIM 50.13330.2012 AaHbl HOPMUPYEMbIE 3HAYEHUS YAENbHOWN
TENo3alMTHON XapakTepuUCTMKN 34aHus, a B npunoxenun XK CIM 50.13330.2012
npvBefeHa MeToanka pacyeTa ero yaernbHOW Tenno3almTHOW XapakTepucTuku. B
OOnMbLUMHCTBE NpPakTUYECKMX crydaeB TpebyeTcs He NpoCTO pacyeT yAenbHOWN
TEN03alMTHON XapakTEepUCTMKKN, a nogbop orpaxgatolmx KOHCTPYKUUA Ans
OOCTWXKEHUS LieneBov BeNn4YuHbl. He MMeeT 3HaueHus, onpefensieTcs aTa Lenesas
BennyuHa HenocpencTBeHHo nyHkTom 5.5 CIM 50.13330.2012 unm crneayeT u3
TpeboBaHWM K yOenbHOMYy pacxogy TEenrnoBOM 3JHEPruM Ha  OTOMNMEHWE U
BEHTUMNALMIO 30aHWIA.

Moabop orpaxgarowmx KOHCTPYKLMIA MPOU3BOAUTCS aHarNormyHoO onucaHHOMY B
5.7 BbIOOpYy TeENnosawmTHbIX SMEMEHTOB C Y4eTOM cneuudmkn [ocTuraemon
BEMNYUHbI.

Ha HauyanbHOM aTane orpaxgatoLme KOHCTPYKLMKU BbiOMpatoTes Tak, 4Tobbl ux
npvBELEHHbIE COMPOTMBIEHMS Tennonepenayve yaoBneTBopsnm TpeboBanHuam CIl
50.13330. [lanee BbINOMHAETCA pacyeT B COOTBETCTBUM C arlTOPUTMOM:

1. OnpegensieTcs LeneBas yaenbHas TENno3almTHas XxapakTepucTuka 3gaHus.
OHa gomkHa 6b1Tb He Huke Tpebyemoi no CI150.13330.

2. [Ona kaxgow orpaxgalowen KOHCTPYKUMM Haxoautcs ee nnowagb U
npvBegeHHOe CONPOTMBIIEHME TeNnnonepeaaye.

3. MpoBoanTcs pacyeT yaenbHOW TEenno3alMTHON XapakTepPUCTUKM 30aHus B
cooTBeTcTBUM ¢ npunoxeHvem XK CI150.13330.2012.

4. Tlo pesynbTatam pacyeTa NPOBOAWUTCS OUEHKa [OOCTVKEHVUS LeneBoun
YyAENbHON TENNO3aLUMTHOM XapaKTEPUCTUKN 30aHNSA.

Ecrm ueneBasi ygenbHas TennosawmTHas XapakTepucTvka 34aHusl He
OOCTUrHYTa, MPOBOAUTCS KOPPEKTUPOBKA.

5. Haxogutcs pas3HOCTb MOMy4Y4eHHOW WM LEeneBON YOEerbHOW Tenro3almTHON
XapakTep1CTVKKU 34aHus no copmyne

Ao =deyg o~y (5.8)
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6. BbiOvpaeTcs orpaxgarowas KOHCTPYKUMS, 3a Cc4yeT KoTopon Oyaget
popabartbiBaTbcs ob6onovka 3gaHua. [nst BeIOpaHHOW orpaXkgatoLlent KOHCTPYKLIMM

paccuuTbiBaeTCA npupalleHe KoadpduumeHTa Tennonepedade A&, KoTopoe
Tpebyetca ana obecneyveHus LeneBo yaenbHOW TEMNNO3aluMTHON XapakTepUCTUKN
3gaHus, no dopmyne

_ ARV,

Mgy Aq:,:' ’

LK (5.9)

raoe ¥,; - oTannmeaemblii 06beM 34aHusa, M3 ;
Ay ; - nrowwaab BbIGPaHHON OrpaxaatoLLEen KOHCTPYKLMK, M2 ;

Mgi - KOIMXPULIMEHT, YYUTLIBAIOWMA OTIIMHUE BHYTPEHHEA WM Hapy>KHOW
TemnepaTtypbl Y KOHCTPYKLUM OT MpuHATLIX B pacyeTe COIl, onpeaensetcs no
dopmyne (5.3) CIM150.13330.2012.

7. MNpoBoguTtcs KOpPPeKTUpPOBKa BblIOPaHHOW OrpaXxaatolleit KOHCTPYKLUM no
anropuTmy, ONMcaHHOMY B NyHKTe 5.7, HauuHag ¢ wara 11.

8. [lpoBoguTCcA  OKOHYaTEmbHbLIN  pacyeT  yOernbHOW  Tenso3alwmTHON
XapakTepucTukn 3aaHuns. Ona atoro 3anonHstoT Tabmmuy XK.1 npunoxexus XK CI1
50.13330.2012.

B cnyyae KoppekTupoBkM 060M0YKM 30aHMS 3a CHET HECKOMbKMX OrpakaatoLumx
KOHCTPYKLMIA, ANA  WUCMOMb30BaHWSA  OMWCAHHOrO  anroputMa  Heobxogumo
npeaBapuTENlbHO PeLNTb, B KakoW NpOMopuMM OEensaTCs W3MEHEHUS Mexay
BblGpaHHbIMM OrpaXaatoLLIMN KOHCTPYKLMSIMU.

5.10 MeToauka onTuMmM3aLumm Tenno3alwmuTHOMN O0OONOYKHU
34aHUSA MO OKYNaeMoCTH 3Heprocbeperarowmx
MeponpuUaTUn

OKoHOMM4YecKast onTuMmM3aumns o0DOMOYKM 30aHMS OCHOBaHa Ha CpaBHEHWM
anbTepHaTMBHbIX BApUAHTOB KOHCTPYKL WA
MeToguka cooepxuTt Tpy YPOBHSI ONTUMU3ALNN:

1) Bbl60p onTuMarsibHbIX TENNO3aLlUMTHBIX XapakKTePUCTUK OTAENbHbIX 3J1IEMEHTOB
KOHCTPYKLUN N3 YCII0BUA OKYNaemMoCcTu 3Hepr006epe>KeHV|9|;

2) cpaBHeHne No 3(EKTUBHOCTM SHeprocoepexeHnss KOHCTPYKUUA C
pasnunyHor 6a3oBor KoMNnekTaunen;

3) rapMOHM3aLMS OTAENbHBLIX KOHCTPYKLUIA 1 060MOYKM 34aHNS B LIENOM.

5.10.1 Bbibop onTumanbHbIX TEMMO3aWWTHBIX XapakTEPUCTWUK OTAErNbHbIX
3reMeHTOB

JaHHas meToauka 3akmovaeTcs B MOWCKE MUHMMyMa MPUBELEHHbIX 3aTpart.
MuHumym mwetca He gudipepeHumpoBaHMeM, Tak Kak dyHKLMS paspbiBHas, a
nyTem creunanbsHO OpraHW30BaHHOMO nepebopa BapuvaHTOB KOHCTpyKuuu. B
MeTOAMKe YydTeHa 3aBWCMMOCTb MNOTEPb TEMnoTbl Yepe3  OrpaxaatoLLyo
KOHCTPYKLIMIO OT MHOTVX NEPeMeHHbIX (XxapakTepuUCTWK 3MEMEHTOB, BBEAEHHbIX B
npunoxenunn E CI150.13330.2012).

B cootBerctBMM c mpunoxenvem E CIT 50.13330.2012 B KayecTBe
TENMO3aWMTHBIX ~ XapaKTepUCTUK  3MIEMEHTOB  UCMOMb3YTCA  YCIOBHOE
COMpOTVBREHWE Tensonepegade (AN NIOCKMX 3MEMEHTOB) W yaenbHble noTepu
TENnnoTbl Yepe3 HEOAHOPOOAHOCTU (49 MIMHENHBIX N TOYEYHbIX 3NIEMEHTOB).

Mo 3KOHOMMYECKMM M KMMMAaTMYeCKUM napameTpam pavioHa CTpouTenbCTBa

HaxoauTCs yoerbHasi Mpubkie OM IKOHOMUU dHepaemuyeckoll eOuHUUbIL Elmy,,
COOTBETCTBYIOLLASA NPOEKTY 30aHus, No opmyre

1 B kauecTBe aHepreTMyeckon eauHuLbl NPUHAT 1 KBT-4/roq CIKOHOMIIEHHON
3Heprumn npm 3HadeHnn FCOM=1000°C-cyt/rog.

erp=cmm'mm'zox+cm'%, (5.10)
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roe Copmr - TapudHasas LeHa TEennoBoW SHeprMM B paiioHe CTpouTenbcTBa
NpPOEKTMPYeEMOro 3aaHus, pyo./(kB1-y);

Coe - YAENbHas uUeHa OTOMUTENbHOro OBOpYAOBaHWS W MOAKIOYEHUS K
TENMOBOW CeTM B  palioHe  CTpoOMTENbCTBA  MPOEKTUPYEMOrO  3[aHus,
py6./(kBT-u/ron);

Pl - KMMMaTUYecKuin KoaddwuMeHT panoHa CTpoMTenbCTBa, onpegensembii
no doopmyrne
TCOI

gy = ————— 5.11
o TCOTI) S
rme [COIN - 3HaveHne rpagyco-CyTOK OTOMWUTENLHOrO nepuoga Ansa  parioHa
cTpoutenbcTBa, °C-cyT/rog, onpegensiemoe no copmyne (5.2) CM 50.13330.2012;
FCOMN(3) - aTanoHHOe 3HadeHue rPagyco-CYyTOK OTOMUTENbHOTO MNepuoaa,
°C-cyt/rog, npuHumaemoe pasHbiM 1000°C-cyT/rog;

Zpx - CPOK OKYyNnaemocTW, ornpefdernsieMblii Kak MoroBMHa cpoka ClyxGbl
anemeHTa A0 3aMeHbl UM PEMOHTA, HO He Boree 12 neT.

Tpebyemblii Knacc Tenno3awmTHoOM 3hPEKTUBHOCTM SNIEMEHTOB KOHCTPYKLIUM B
3aBMCUMOCTM MO YAENbHOW NPUOLIIM OT 3KOHOMUM 3SHEPreTUYECKON eauHULbI
npvBeneH B Tabnmue 5.1.

Tabmmua 5.1 - Knaccbl TennosawmTHon 3dpeKTMBHOCTM 31IEMEHTOB KOHCTPYKLIMM

Knacc 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Mpanmubl [[do 2|01 2O 4|0t 8| 0T 14||OT 24| 0T 40(OT 65| 0T oT oT oT oT oT
1, py6./ ||Bkmod. |[go  4|oo  8|mo 14| oo 24|po 40| oo 65| Ao 100|100 go || 160 go|[250 o || 380 mo|[ 570 go (| 850
(kBT-/ BKJITHOY. || BKITHOM. || BKIHOY. || BKITHOY. || BKITHOM. || BKIHOY. || BKMHOM. || 160 250 380 570 850

ron) BKJITHOY. || BKITHOM. || BKIHOM. || BKITHOY. || BKIIHOM.

Knacc TennosamrHon adxpekTMBHOCTM aeMeHTa KOHCTPYKLIUM onpeaenseTcs
N 0 yOesfibHbIM e0UHOBPEMEHHBIM 3ampamamM Ha SKOHOMUKO 3Hepaemuqeckol

eduHuubl, $ly;, py6./(kBT-u/rog), no tabnmue 5.1.

YoenbHble eQuHOBPEMEHHblE 3aTpaTbl Ha 9KOHOMUIO  3HEepreTU4ecKon
eaVHULIbl 3NEMEHTOM KOHCTPYKLIMM pacCYMTbIBaOTCS No hopmyrnam:

ANS NOCKOro anemeHTa

[
fi S AR
PV | L
o) &7, (5.12)
anga NMHENHOro anemMeHTa
&KBH
W (5.13)
24 [ -7 |
and ToO4e4YHOoro afieMeHTa
AR R
(I .., S (5.14)

24—l



http://docs.cntd.ru/document/1200095525

roe AF % - pasHuLua eAuHOBPEMeHHbIX 3aTpaT BapuaHtoB 2 u 1 uccrnegyemoro
anemeHTa, py6. [1n1s NfOCKOro afieMeHTa eqMHOBPEMEHHbIE 3aTpaThl BbIYMCIAOTCA
Ha KBagpaTHbIN METp, ANS JIMHEMHOro 3fieMEHTa - Ha MOroHHbLIM METpP, Ans
TOYEYHOro anemeHTa - Ha 1 .

Ona ncnonb3oBaHusa dopmyn (5.12)-(5.14) gomkeH OblTb cocTaBneH psg w3
9KOHOMUYECKMU 060CHOBaHHbIX BapuaHToB nccnegyemMoro 3rieMeHTa,
yrnopsaoY€EHHbIN MO ero Tensno3awmTHON xapakTepucTtuke. B dropmynax BapnaHTbl 1
M 2 - cocegHve BapuaHTbl pspga  (T.e. Onwkanwme Mo  TennosalmTHOM
XapaKkTEepUCTMKE, IKOHOMUYECKM OOOCHOBAHHbIE BapuaHTbl anemMeHTa). [Npuyem
BapuaHT 2 popoxe BapvaHta 1 M 00nagaeT MeEHbLUMMW  TEMIONOTEPSIMU.

MonyyeHHoe no copmyrnam (5.12)-(5.14) 3HaueHue L1.; COOTBETCTBYET BapuaHTy 2
anemeHTa.

KoHCTpykuma porpkHa ¢opMuMpoBaTbCs TakuM  00pasom, 4TOObl  Kracchl
TennosawmTHon 3ddeKTUBHOCTN BCEX ee 3reMeHTOB Obinmu paBHbl Tpebyemomy
Krnaccy TennosawmTHon adpekTUBHOCTM 34aHns. B crnyyae oTcyTCTBUA BapuaHTa
3/leMeHTa C HeobXooMMbIM KIaccoM Temnso3almTHOW 3¢dpeKTUBHOCTU criedyeT
MCMonb30BaTb BapuaHT aneMeHTa C OnvKaimMm  KraccoMm  TennosalmTHOW
3(pPeKTUBHOCTN.

5.10.2 CpaBHeHve no 3(pEKTUBHOCTM ISHEProcOEepeXeHNss KOHCTPYKLUUA C
pasnunyHor 6a30BoN KOMMNEKTaLNEN

[na BapuaHTOB KOHCTPYKUWMW, OTIIMYAKOLWMXCS MO COCTaBy 3NEMEHTOB UMK Mo
6a3oBoi (He TENO3alMTHON) YacTM KOHCTPYKUMKM, Bornee BbIrOAHbIM SIBMSETCS
BapUaHT C MEHbLUMMU YAENbHBIMU NPUBELAEHHBIMU 3aTpaTaMu.

YpencHble NpVBEAEHHbIE 3aTpaTbl Ha CTPOUTENLCTBO W 3KCMyaTauuio

KOHCTpyKUMK, II, py6./(M2 -rog), onpegenstorca no copmyne

i TCOIL C
TT="2¢ 40,024 | Coprn +—2 |, (5.15)
0K Rgp 0K
rne KX - nonmHble eanHoBpeMeHHble 3aTpaThl Ha npousBoAcTBO 1 M2

KOHCTPYKL MK, py6./M2, KOTOpblE paccYMTLIBaAOTCSA MO hopMyre

Kmn=Ef +tZ &R +ZLEF v TR, (5.16)

roec; - Nowaab NoCKOro afieMeHTa KOHCTPYKLMM i -ro Buaa, Npuxoaswascs Ha 1
M2 KOHCTpYyKUUM, M2 /M 2;

{; - NPOTSHKEHHOCTb NIMHENHOM HEOAHOPOAHOCTU j -0 BIAA, MPUXOASILLAsCS Ha
1 M2 KOHCTpYKUMU, M/M 2 ;

M} - KONMMYECTBO TOYEYHbIX HEOQHOPOAHOCTEN & -T0 BUAA, MPUXOAALMXCH Ha 1

M2 KOHCTPYKLMM, WT./M2;

KE’I - 6asoBas cToMmocTb 1 M2 KOHCTPYKL MM (HamBGoree XOroAHbI BapuaHT

BCEX 31eMEHTOB KOHCTPYKLUK), py6./mM2 .

5.10.3 N apmoHM3aL s OTAENbHbIX KOHCTPYKLMIA M 0BO0MOYKN 30aHUS B LIESNIOM

Mpn paBHbIX TENMO3aWMTHLIX CBOWCTBAaX, YeM Onuxke 3HayeHus yaenbHbIX
€OWHOBPEMEHHbIX 3aTpaT Ha 3KOHOMMIO 3HEPreTUYeCKON eauHWLbl OTAerbHbIX
3M1EMEHTOB KOHCTPYKLMW APYr K APYry, TeM 3(eKTUBHEN KOHCTPYKLMS.

FapMoOHU4YHO ymerneHHas - orpaxgarollas KOHCTPYKLMSl, BCE 9fEeMEHTbI
KOTOPOM OTHOCHATCHA K OA4HOMY KIlacCy Tenno3almTHON 3PeKTUBHOCTUN. ITOT xe
Kracc aHepreTMyeckom I3dqXPeKTUBHOCTU HABMSIETCA XapakTEePUCTMKOM W BCeW
KOHCTPYKLMN.

lapmoHu4YHO ymenneHHass - obonoyka 34aHusl, COCTosAWAs U3 rapMOHWUYHO
YTENMEHHbIX OrpaXKOaloLLMX KOHCTPYKLUMA OAHOro Knacca. OTOT e Kracc
Tenno3awmTHoOn 3dxpeKTUBHOCTU ABMNAETCH XapakTEepUCTMKOW U BCen 0B60royku
30aHuS.

MogenbHbIi P4 CTPOMTENbHBIX KOHCTPYKUMIW Ccregyer Mo BO3MOXHOCTU
COCTaBMATb W3 TAPMOHUYHO YTEMMEHHbIX KOHCTPYKUWMN. Takue KOHCTPYKLMK
AOIMKHBLI COMPOBOXAATLCHA NOMETKOW, YKa3biBatOLLEN HA UX FAPMOHUYHOCTb W Kracc
TennosawmTHon adhpeKTBHOCTH. [Mpy BEIGOPE NPOEKTHBIX PELLEHWI MPEANOYTEHNE
AOIMKHO OTAaBaTbCsH [APMOHWYHO YTENnfeHHbIM KOHCTPYKUMAM 1 0boroykam
30aHus, Kak Hanbornee aKOHOMMYECKM ACpheKTUBHBIM.



5.10.4 YpenbHble eOVHOBPEMEHHble 3aTpaTbl Ha 3koHomuo 1 KkBT-y/rog
3HeprocbeperaroLLero peLleHns (He orpaxaaroLen KOHCTpyKuun), py6./(kBT-y/ron),
B 00LeM Bue paccymTbiBaOTCS Mo oopmyrne

TCILUI ™~ 0K

_AK?  CryZo +Cor

PEUAQL, L AKS:
CSHZOK+
AQy (5.17)
roeC,, - TapudHas uUeHa 3HEpPrUM, SKOHOMALIEMCS OT  MNPUMEHEHMs

aHeprocbeperalolero  pelleHns  (TEMMOBOW,  3MEKTPUYECKON UMM UHOW),
py6./(kBT-4);

AK - pasHuLa NonHbIX e4VHOBPEMEHHbIX 3aTpaT Ha peanusaLyio BapuaHToB
2 1 1 aHeprocbeperaioLLero pelleHusi, py6., BapuaHTbl AOIDKHbI BbITb COCeaHVMU B
YNopsifo4eHHOM psiAy BapuaHToB, NMpUYeM BapuaHT 1 aelueBne;

AQ;, - NOMHasi 3KOHOMMUSI 3HeprMM OT MPUMEHEHUs 3SHeprocbeperatoLLero
peLleHus (pasHula mexay BapuaHTom 1 1 BapuaHToM 2), kKBT-u/rog;

Z,c - CPOK OKYNnaemMocTu 3HeprocbeperatoLiero peLLeHus, onpeaensiemMbli, kak
yKkasaHo B 3.4;

Z, - 6as’oBbIN CPOK OKYNaeMoCTu, NMPUHATBIA 4TS OrpakgatoLLX KOHCTPYKLMiA
30aHus.

5.10.5 BbI6op UCTOYHUKA TENNOCHaGXeHNUs!

MCTOYHUK TennocHabXeHust MOMHOCTBbI OnpeaenseT OonTUMasbHbIN  0buK
30aHus, BIMAS Yepes3 yaernbHyo Npubbifib OT SKOHOMUN IHEPreTUYECKON eANHULbI
Ha BbIOOp Kak 060MNoYKM 30aHMsA, Tak 1 aHeprocOeperaloLLmMx peLleHn. YaensHas
Npubbine OT 3KOHOMUWM JHEPreTUYecKoW eduHuubl, onpedensemas no copmyne
(5.10), saBnsieTca NPSIMOM  XapaKTEPUCTUKOW  3PAEKTUBHOCTU  UCTOYHUKA
3HeprocHabxeHus1.

OnTYMasbHbIM SIBNSIETCA UCTOYHUK SHEPrOCHABKEHUS C HaVMeHbLLIeH yaenbHO
NPUBLINBI0 OT 3KOHOMUM SHEPrETUYECKON €ANHULIbI.

MpuyeM Ans Takoro CpaBHEHUs] CPOK OKynaemocTu Z,. [orkeH 6biTb
3admKkcmpoBaH W paBeH 12 rogam, ecnM TOMbKO CaMO 3HepreTudeckoe
o6opynoBaHue He TpebyeT 6onee YyacTon 3amMeHbl, YEM [1Ba CPOKA OKYNaeMoCTH.

B panoe cnyd4aeB  UCTOYHUK TENMOCHaOXeHN1  MOXeT npmBoaAnTb K
OONOSNHUTESIbHbIM  3aTpaTamM 3J'IeKTpI/I‘-IeCKOl7I QHeprM1, HanpuMmep Ha pa60Ty
HacocoB U MHOIo oGopynosava. 3Tn 3artpartbl OOJDKHbI ObITb Y4YTEHbl 3a CHeT
BBEOEHNA NonpaBkn K LLeHe Tennoson SHeprnu:

C =C

meni

0 +nCC3J'[ ’ (518)

TEILT

roe n. - KO3(UUMEHT COMYTCTBYIOWMX TpaT SNekTpoaHeprn, KBT-u/kBT-u,
CKOmMbKO KBT'4 3neKkTpoaHeprum Heobxogumo noTpaTuTb Ha gocTtaBky 1 kBT-y
TENMOBON 3HEPIUN.

5.10.4, 5.10.5. (BBeneHbl gononHutensHo, Mam. N 1).

5.11 NpoekTupoBaHMe TeNSIOBOW 3aliUTbl 34aHUN C
BHYTPEHHMUM yTensIeHNeM ¢ y4eToM JONFOBEYHOCTHU
MHOTOCJIOUHbIX OrpaxaaroLWwmnX KOHCTPYKLUN
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Mpn npoekTUpoBaHUM OrpaxaeHnd C  TennousoNnALUMOHHBIM  NPOHULI@EMbIM
CIIOEM CO CTOPOHbI MOMELLEHUs1 (BHYTpeHHee YyTennenune no Tabnvue 8.2)
HeobXoOuMMO  MPOBOAMTL  MPOBEPKY  KOHCTPYKUMM  NO  TemnepaTypHOM
3HaKOMEPEMEHHOW Harpyske Ha HapyxHbI Crion orpaxgeHusa. [na nposegeHus
AaHHOW MPOBEPKN HapyXHbIA CIIOW  KOHCTPYKLWM nNpeacTaBnseTcs B Buae

COBOKYMHOCTW CFIOEB PaBHOW TOSMWMHBI j, MM, PacronOXeHHbIX napansensHo
Hapy>XHON MOBEPXHOCTU KOHCTPyKUuM. [MapameTp TemnepaTypHOW Harpysku Ha
MaTepuan HapyxHOro Criosi orpaxaaroweit KoHcTpykumu N/ uucnenHo paseH
KONMMYecTBY LMKMOB 3aMOPaXUBaHWS - OTTauBaHWUS BO BCEX CEYEHMSX CIIoeB

TOMWMHOW j MM CTeHbl 34aHusl B TeyeHue i-ro roga (umknos/rog). [aHHbiv
rnokasateflb MO3BOMSIET CBA3aTb KNMMATUYECKME XapaKTEPUCTUKM HapyXHOro
BO3yxa - UBMEHEHNE TeMMNepaTypbl B CBA3M C UBMEHEHMEM KIMMaTa U U3MEHEHUNE
KOnMMyecTBa LMKIIOB nepexoda TemnepaTtypbl Yepe3 Hyllb C XapakTepucTukamm
OorpaXkgaoLlen KOHCTPYKUMW: TOMWMHOM M Tennom3anyeckumn napametpamm
mMarepuarna KOHCTPYKLUK.

O6Lwas dopmyna Ans onpeaeneHns Temnepatypsbl , .11 B MoOON NAOCKOCTU 1
Yyepes MHTepBan BpeMeHn Az Mo TemrnepaTypam B TOW e MIOCKOCTU £, ; 1 B ABYX

COCedHWX NMOCKOCTSX y—1z, !n+l,z, ONPEOENEHHbIX B MPEAbIAyLMA MOMEHT
BPEMEHU z, UMEET CreayroLMin BUA;

Az
tn,z+l = tn,z + GF(InH,z + tn—l,z - 2Zn,z)v (519)

rae a - Koagh L MEHT TemMnepaTyponpoBoaHOCTY cpedbl, M2/c.

PekomeHayeTcsa paccTosHWe Mexay ceveHsMU BblovpaTb paBHbIM Ax =50 MM.
Mpn aToM HeobxogMmMO MPOBOAUTL MNPOBEPKY Ha COOTBETCTBME YCMOBUIO
Ax > Ax i -

Ax,,;, OnpeaensoT no dopmyrne

Axmin 2 v 2aAZmax ) (5.20)

MuHmumansHoe paccTodaHue Mexay paccmatpuBaemMbiMU CeYeHUAMU

a=-—, (5.21)

rae A - pacyeTHas TENONPOBOAHOCTL MaTepuana, B1/(m2:°C);

c - yOoernbHasi TennoemMkocTb Mmatepuana, x/(kr-°C);

P - nnoTHocTb MaTepuana, Kr/m3;

t - Temnepartypa, °C;

z - Bpewms, c;

X - KoopauHaTa Nno ocu nepeHoca TensoThl, M.

B obwem cnyyae wHTepBan BpemMeHW Az 3agaH, Tak Kak [aHHble
TMOPOMETEOPONOMMYECKNX LIEHTPOB MPeAcTaBreHbl C MHTEPBANOM 3 Y (Zpax =3
4=10,8:103 c).

Ecnun Ax,,;,, paccuutaHHoe no copmyne (5.20), 6orblie BbiGpaHHOro Ax,

creqyet yMeHbWWTb 3HadeHue Azp... [ns 3TOro yMEeHbLIaeTCsi BPEMEHHOW
WHTEpBan B KMIMMaTU4YECKNX AaHHbIX, @ COOTBETCTBYIOLME 3HAYEHNS TeMMepaTyphbl
AN YMEHbLUEHHOTO MHTEPBana BblYUCAATCA METOAO0M MHTEPMNONSAL M.

HauanbHoe pacnpegeneHne TeMmnepaTypbl MO CEYEHWO CTEHbI PACCUUTLIBAIOT
U3 YCOBUS YCTaHOBMEHUS HA HAYaro pacyeTa B CTEHE CTaLMOHAPHOTO PeXxvva.



[ns poctoBepHoi BbIGOPKM HEODXOOUMO MOCTPOUTL MpadwKkK pacnpeneneHus
TemnepaTypbl B 3afaHHbIX CEYEHUsIX HE MEHee YeM 3a COpoK JeT, Mpu 3TOM 3a
nocrnegHui rog copokaneTus HeobxoamMmMo nNpuHuMaTh rog He paHee 2010 roga. 3a
pacyeTHbI rO4OBOM Mepuop creayeT NpuHMMaTth nepuop, HauduHas C nepBoro
Mecsua, B KOTOPOM TemriepaTypa HapyxHOro Bo3fyxa onyctunacb Hwke 0°C, u
3aKaH4YMBas MecsiLleM CIieaytoLLEro roga, B KOTOPOM He 3achMKCUMpOBaHO 3HAYEHWUIA
oTpuLaTernbHo TemnepaTypbl.

3HayeHve napameTpa TemnepaTypHOW Harpy3ku Ha marepuan orpaxgatoLlein

KOHCTPYKUMM Ans fdaHHoro roga N / onpegensieTcss  NoAgcYeToM  CyMMbI
KONMYecTBa LIMKIOB 3aMOPaXKMBaHWS - OTTaMBaHUS B KaXOOM CEYEHUM 3a Kaxabli
rog 6asoBoro nepvoga.

PesynbraTbl pacyeToB 3a Becb 0asoBbll Nepuod NPeACcTaBnaloTCA B Buae
NMHENHOTO rpadimka U3MEHEHUs NoKasaTenst TEMNnepaTypHOW Harpy3ku Ha matepuarn
3a rogbl 6a3oBoro nepvoga. Npadwik annpokcummpyeTcs hopmyron

N{ =k(D~-1900)+b, (5.22)
roe D - pacyeTHbIV rog 6asosoro nepvoga (Hanpumep, 1963 rog).

KoadhdpmumeHT k& onpepensiet, Oyaet nu B farnbHewleMm, nocrie npoBeaeHUst
NPOEKTHbIX MEPOMPUSITUI MO BHYTPEHHEMY YTEMIEHUIO CTEHbI, YBENMMYMBATLCS MU
YMEHbLLATLCA KONMMYECTBO LMKIIOB 3aMOPaXVBaHWUS - OTTaWBaHWSA MO CEYEHUIO
NPOEKTMPYEMOW  Orpakaalolenn  KOHCTpyKuun.  [poBepky  KOHCTpyKLMM MO
TemnepaTypHON 3HAKOMEPEMEHHOW Harpy3ke Ha MaTtepuan NpOBOASIT MO YCIIOBUIO
COXpPaHHOCTU

k<0. (5.23)

Mpn BbINONHEHWUN ycnoBust (5.23) orpaxxgatoas KOHCTPYKLMSI C BHYTPEHHUM
yTENneHeM yaoBrneTBOPSET YCINOBUAM COXPaAHHOCTW MaTtepuana KOHCTPYKLUK, Tak
KaK KOMMYECTBO LIMKIOB 3aMOPaXUBaHWs - OTTauBaHWs C TeYeHuem BpeMeHu byaer
yMeHbLIaTbCS.

B oTgenbHbix criyyasx, npy HeoOXOAMMOCTM YBEMUYEHUS TEPMUYECKOrO
COMPOTMBIEHNS OrpaXOalolLeN KOHCTPYKLUM 3a CYET BHYTPEHHErO YTenneHus,
JOnycKkaeTcs B pacyeTax nokasaTens TemnepaTypHOM Harpy3ku Ha matepwan
orpaxgaroLleri  KOHCTPYKUMM UCMOonb3oBaTb BMECTO rMepexofa Temneparypbl
mMarepuara KOHCTPYKLUM Yepes Hyrb NpUHUMaThL TeMMepaTypy 3amep3aHust Bnarv B
mMatepuarie KOHCTpyKuun. [Npu OTCYTCTBMM 3HAYEHUst TEMMNepaTypbl 3amep3aHusi
BNnarv B Matepuare ee 3Ha4eHue npvH1MatoT paBHbiM 0°C.

Moppasgen 5.11. (BeegeH gononHutensHo, Mam. N 1).

6 TennoyctoM4nBOCTb OrpaxaarLmnx
KOHCTPYKLUN

6.1 Tpe6oBaHMA K TENNOYCTONYNBOCTU Orpakaarowmx
KOHCTPYKLUN

TpeboBaHusi K TensioyCcToON4NBOCTH orpaxxgaroLmx KOHCTPYKL MR
ycTaHaBrmBatoTcs B pasgene 6.1 Cl150.13330.2012.

B paiioHax co cpegHemecs4Hou Temnepatypor uons 21°C v Bbile pacyeTHasa
amnnuTyga konebaHui TemnepaTypbl BHYTPEHHEN MOBEPXHOCTU OrpaxgaroLmx

KOHCTPYKLMIA (HApYHbIX CTEH U NepeKpbITMiA/NoKpbITUi) A, , °C, 3aaHuin »unbIX,
OOnMbHUYHBIX yypexaeHnn (6OonbHWL, KIMHMK, CTauMOHApoB W rocnutanen),
AvcnaHcepoB, ambynaTopHO-NOMMKIIMHUYECKMX YYPEXOEHUN, POAMUIbHBIX AOMOB,
AOMOB pebeHka, LOMOB-UHTEPHATOB ANS MpecTapenbiX U WHBanMMOoB, AETCKUX
cagoB, scnew, scnen-cagoB (KOMOMHATOB) M [ETCKMX [OOMOB, a TaKxe
NPOU3BOACTBEHHBbIX 3[4aHWA, B KOTOPbIX Heobxoaumo cobniogaTb onTvMaribHble
napameTpbl TeMNepaTypbl 1 OTHOCUTENBHOM BIXHOCTM BO34yXa B paboyei 30He B
Tennblii Nepuog roga Unv no ycrioBMSM TEXHOMNOTMM NOAAEPXVBaTh NMOCTOSHHLIMU
Temnepartypy Unm TemnepaTypy U OTHOCUTENbHYIO BNaxHOCTb BO3A4yxa, HE AOImKHa
ObiTb Gonee Hopmypyemonm amnnmMTygbl Konebawuin TemnepaTtypbl BHYTPEHHEWN

NOBEPXHOCTU OrpaxaatoLLei KoHCTpykummn AT | °C, onpeaensiemMolt no dopmyne
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AP =25-01, -21), (6.1)

raoe ty - CpegHss MecsiyHas TemnepaTtypa HapyxHoro Bosfdyxa 3a uornb, °C,
npyHumaemas no Cl 131.13330.

lMpoBepka TENMOYyCTOMYMBOCTU  OrpaXOaloWLMX KOHCTPYKLUUA  OLeHuBaeT
BO3MOXHOCTb MeperpeBa NoMeLLEHWIA B NIETHWIA Nepuog roga u npegHasHaveHa ans
Hambornee TensnbIX PErMOHOB.

6.2 PacyeT TennoycToM4YMBOCTU OrpaxaatoLuemn
KOHCTPYKLUMU

PacyeTr TennoycToMumBOCTM OrpaxdalolWend KOHCTPYKLMU MpoBOAUTCS B
cooTBeTCTBUM C pasgenamu 6.2-6.8 CI1 50.13330.2012. [pu pacuete MoryT
ncnonb3oBaTbcs AaHHble npunoxenns Y CIM 50.13330.2012.

AmnnuTtyay konebaHuii Temnepatypbl BHYTPEHHEN MOBEPXHOCTU OrpaXKoaroLLmX

KOHCTPYKL AT fi;B °C, cnegyet onpeaendaTtb no dopmyne

= (6.2)

H
¥

A_EBz

roe A,i&cq - pacyeTHas aMnMTyAa konebaHuin TeMnepaTypbl HapyXXHOMO BO3AYXa,

°C, onpepensiemas corrnacHo nyHkTy 6.3 CI150.13330.2012;
¥ - BENMYMHA 3aTvxXaHusi pacyeTHOM amnmuTydbl konebGaHuwi TemnepaTypbl

HapYXKHOTO BO3AyXa A,f[m B OrPaXKJaloLLei KOHCTPYKLIUK, onpefensemMasi COrnacHo
nyHkTY 6.4 CI150.13330.2012.

7 Bo3ayxonpoHULaeMoCTb orpaxgarLmux
KOHCTPYKLUN

7.1 Tpe6oBaHMA K BO3AYXONPOHMLLAEMOCTU OrpaXkaakLmx
KOHCTPYKLUN

TpeboBaHna K  BO3QYXOMPOHULL@EMOCTM  OrpadaroLMx  KOHCTPYKLIMNA
ycTaHaBnmBatoTcs B pasgene 7.3 CI150.13330.2012.

7.2 PacyeT conpoTMBreHUA BO3AyXONpPOHULAeMOCTU
orpaxaarLmnx KOHCTPYKLUN

PacueT conpoTvBneHus BO34yXONPOHMLLAEMOCTW OrpaXaatoLLMX KOHCTPYKLIMIA
npoBOAMTCA B COOTBETCTBMM C nyHkTamm 7.2, 7.4 CI1 50.13330.2012. [Mpwn
pacyeTax MOryT Ucnosnb30BaTbCs AaHHble npunoxenna C CI150.13330.2012.

B HaTypHbIX YCMOBMAX BO34YyXOMPOHULAEMOCTb Orpaxgarolmx KOHCTPYKLMN
onpegensietcs no FOCT 31167.

7.3 MeTtoauka pacuyeTa TennoTexHUYeCKMX NoKasaTernewn
HapY>XHbIX Orpa)aaroLmnX KOHCTPYKLUN C y4EeTOM UX
BO3A4yXonpoHuLaemMocTu

B 3paHusix, Haxooswmxcs B YCrOBUSX 3SKCNyaTauuMum Mpu oTpuuatenbHbIX
Temnepartypax HapyXHOro BO34yxa, MOXET MPOMCXOOMTb dwmnbTpauunsa BO3gyxa
Yyepes HapyXHble orpaxaaroLe KOHCTPYKLMN.

Mpn dmnbTpaLmMn XONO4HOro BO3AyXa CHapyxu B MOMeLLeHVe (MHUNbTpaLmm)
NPOUCXOOUT  MOHWKEHWE TemnepaTypbl Orpagarowmx  KOHCTpykumn.  [pu
unbTpaumMmM Bo3dyxa W3 MOMELLEHVS HapyXy (3KCGunbTpaumu) npoucxXoauT
MoBbILLEHVE TEMNEPATYPbI OrPpaXXgatoLLMX KOHCTPYKLIUA.

Mpn dwmnbTpauum Bo3gyxa TemnepaTypHoe none UM TennoobmeH Ha
NOBEPXHOCTHAX MOPUCTOrO OrPaKdEeHUs 3aMeTHO W3MEHAITCA B pesynbrate
nepeHoca TennoTbl MOTOKOM Bo3Ayxa. Pacxog Bo3gyxa, MPOHUKAIOWEro 4epes
orpakgeHusl, 4OCTaTOYHO MareHbkuin. Bo3ayx gBuraeTcs no nopam v kanunnspam
MearnieHHo (uucno PenHonbaca cooTBeTcTBYeT npubnmautensHo 0,05), u ero
Temnepatypa BO BCEX CEYEHUsIX orpaxaeHuss 6nmska TemnepaType OKpyXatoLero
TBEpAOro Matepuarna.

3HayeHne TeMnepaTypbl BHYTPEHHEN NMOBEPXHOCTM OrpaxgaroLLen KOHCTPYKLNM
npu dMnbTpaLum Bo3gyxa MOXeT ObITb paccumMTaHo no opmyre
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0,279 R, - F) _1)

u
o =ty +(ty —ty) : (7.1)
SRR,y
rae i - Temneparypa BHyTpeHHero Bo3ayxa, °C;
ty - TemnepaTtypa HapyxHoro Bosayxa, °C;
¥ - pacxog Bo3gyxa, Kr/(M2-4); AnA UHQUILTPaUWM NPUHUMAETCs C

NOMOXUTENbHBIM 3HAKOM, Ast SKCMNbTPaLUK - C OTpULIATESNbHBIM;
R, - conpoTuBneHune Tennonepeaaye orpaxaaroLlieit KOHCTpyKLuK, (M 2-°C)/BT;
R, - conpoTvBneHne Tennootaave BHYTPEHHEN MOBEPXHOCTU OrpakaaroLLe

KOHCTpyKL MK, (M2 -°C)/BT.

B d¢opmyne (7.1) npeagnonaraercs, YTO ydenbHas TEMMOEMKOCTb BO3gyxa
paBHa 1 kx/(kr-°C).

3HavyeHne TennoBOro MOTOKA, BXOASLLETO Yepe3 BHYTPEHHIO MOBEPXHOCTb
KOHCTPYKL MK (TOMNbKO 3a CYET TennoobmMeHa), paccyuTbiBaeTcs no dopmyne

AL 0,279G (2, —31{)?0,2?96129 (72)
E — " 0o . .
SO-2T9GR,
3HayeHMe TenmnoBOro MNOTOKA, BLIXOASLLErO Yepe3 HapyKHYI MNOBEPXHOCTb
KOHCTPYKL MM (TOMbKO 3a cYeT TennoobmeHa), paccunTbiBaeTcs No doopmyre

2 027960, —£.)

R i (7.3)
® =T _UIWOR,

7.4. MeToauKa pacyeTta BO34yXONPOHMLLAeMOCTHU
006NMLOBKM orpaxaarLwmx KOHCTpyKumm ¢ HPC c
BO34YLIHOW NMPOCIIOMKOMN

WHdunbTpauma atmocdepHoro Bo3ayxa B npocronky HOC n akcdmnbTpaums ns
BO3gywHoM npocrioikn HOPC Hapyxy 4epes LWwenm Mexagy MpaMOyrorieHbIMU
HernpoHuuaeMbiMn naHensamm obmvuoskn HPC npoucxogst nog AencTBuemM

nepenaga BHELHero M BHyTpeHHero AasrieHwin AP =P, — P, MNa. Be3apasmepHsiit

KoadpMUMEHT  reomeTpudeckon  npoHuuaemoctn K, onpepensetcsa  Kak
OTHOCUTESbHAsE 4ONA CYMMAapHOW NIowaan Lenein mexgy naHensmu (nnvtkamm)
obrmmuoBkn HOC. [Ona cnyyas kBagpaTHbIX MAMTOK C AJIMHOW CTOPOHbI [ U
LUMPVIHOW LUeNern Mexay HUMKU d reoMeTpudeckun KoamLumMeHT NpoHULaemMocTm
paBeH

:2Ld+d2 7.4
" (L+df '

OTHocUTENbHas nrowaab Wwenen B obnvuoBKe, Kak NpaBuro, He MpeBbllaeT
3% (0<K,<0,03), B aTom cny4ae wu3bbLITONHOe BHellHee pAasnexve b,

dopmmpytoLLieecst nof AenNcTBUEM BETpa, MpakTUYeckn He 3asucut oT K, u ot
TEYEHMs1 BHYTPU BO3AYLUHOM npocsioikn HPC, n ero MoXHO onpeaensTb Tak e, Kak
BETPOBYIO Harpy3ky Ans HenpoHuuaemoro gacaga B cootsetcTeum ¢ CI20.13330

m TOCT P 56728. B npoTWMBOMOSIOXHOCTL 3TOMY, BHYTpEHHee [AaBneHve P,
CYLLECTBEHHO 3aBUCUT OT pacrnpenerneHunsi BHELLHEro AaBfieHusi n ornpeaenseTcs ns
YCrNoBWSA  MHTerpanbHoro 6anaHca MacCOBbIX PacxofoB  MHAMNbTpauMn wu
aKcunbTpaumMM BO3Oyxa Yepes xapakTepHyr nrowanb obnmuoskn HOC (vepes
nrowaae Bcero dacaga WM ero 4yacted B 3aBUCMMOCTM OT  Hanmmums
BO3yXOHEMNPOHULI@eMbIX OTCEYEK B BO3AyLUHOW npocriovike HPC).

Maccosblli pacxog Bosgyxa O,,, kr/(M2-c), B pacyeTe Ha M2 o6nmuoeku HOC
onpegernsieTcs no dopmyre, yyuTbiBatoLe 0COBeHHOCTU dmrbTpauum Bo3ayxa
yepes LLenm Mexay nrmMTkamMm ob ML oBKH:

2 —
« N2+ Cp|AP|+ b bsign(AP), (75)

O =K, 1+
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rae P - NNOTHOCTb BO34YXa;

€ - bespasmepHbIii MapameTp, YYUTbIBAIOWMIA NOTEPU MOSHOMO AAaBMEeHUs Ha
BTEKaHve Bo3ayxa B LUeMb;

b - napameTp, Y4YMTblBalOWMIA Bsi3kMe MOTEpU [aBrieHWs Ha TpeHue npu
[BVDKEHUM BO3yXa BHYTPU LLENM MEXOY NnMTKamu (€ro paamMepHoOCTb COBMagaeT ¢

pasmepHocTbio O, ).
MapameTpbl §, b BbIMMCAAIOT MO hOPMynam:

g~0,;b=3

ud
22 (7.6)

rae M - anHammnyeckuii KoadxpmumeHT BA3KOCTU Bo3ayxa, (Ma-c);
8 - TOMLIMHA MAUTOK, M.

Mpn AP >0 BHEWHWA XOMNOAHbIA BO3AyX MOCTynaeT BHyTpb npocronkn HOC
(nHdpuneTpauns, O, >0). TMpn AP<0 6onee Tennblii BO3AYX BbLIXOAWUT U3
NpoCcnonkn Hapyxy (akcdwmnstpauus, O, <0). CoorBeTcTBEeHHO B dopmyne (7.5)
NMOTHOCTb P 3aBUCUT OT 3Haka AP no dopmyre
1+sign(AP) 1-sign(AP)

2 P 2

P=Pe ; (7.7)

roe P, - NIOTHOCTb HaPYXHOTO BO3AYXa;

p; - CpeaHsas NIOTHOCTb BO3ayxa BHYTpu npocnoviku HOC.

CooTHolLeHre (7.5) npeOcTaBnsaeT 3akoH LUEeneBoin NPoHULIAeMOCTM OBILIOBKI

HOC, 3amblkaiowpii 3agadvy oOnpedeneHns BHYTPEHHero pgaeneHus P wu
MaKkCVMarnbHOW CKOPOCTW MPOAONbHOrO OBWKEHUS BO3dyxa B BO34YLUHOM
npocnonke H®PC npu 3agaHHOM pacnpegeneHnn U3bbITOYHOrO  BHELUHEro

AaBrieHusl, B 4acTHoctM P, =w,,, me w, - CcTauuoHapHas COCTaBnsioLas
BETPOBOTO [aBIieHUs, 3aBUCALLAS OT BbICOTbl z HaZ MOBEPXHOCTbIO 3eMIn

cornacHo CIM 20.13330. Ans npsimoyrosbHblX B nnaHe 3ganun B = w,, (z1), r@e z
- 9ddekTMBHAs BbICOTA, Ha KOTOPOW pacxoqd Bo3gyxa u4epe3 OONMLOBKY

obpatuaetcs B Hynb (O, =0 1 gocTUraeTca MakcMmarnbHasi CKOPOCTb BHYTPEHHEro

TedyeHusa B BO3ayLWHOW npocrioike H®PC). Mpu aTom 3apmada onpeneneHus z
CBOAUTCS K PeLLEeHM0 TPaHCLEHAEHTHOIO YPaBHEHWS, COAEePKaLLEro MHTerpanbHble
YneHsbl.

Moapasnen 7.4. (BeeaeH gononuutensHo, Mam. N 1).

8 3awuTa OoT NnepeyBnaXXHeHNUs orpaxaaroLmx
KOHCTPYKLUN

8.1 TpeboBaHUsA K CONPOTUBIIEHUIO NAPONPOHULIAHUIO
CNoeB KOHCTPYKLUUU

3auwmta OT nepeyBnaxHeHVs Orpaxaarolmx KOHCTPyKUuiA obecneymBaeTcs
cobniogeHnem  TpebGOBaHW K  COMPOTMBIIEHUIO  NAapOMPOHULIAHWIO  CII0eB
KOHCTPYKLMW, PaCMONOXEHHbIX MeXdy BHYTPEHHVM BO34YXOM W MIOCKOCTHHO
MakcvManbHOro  yeraxHeHusi. [lpu  pacyeTax 3Ha4YeHW  COMPOTMBREHUA
NapornpoHULL@GHMI0O  CMOEB  KOHCTPYKUMM  MOIYT  WUCMOMb30BaTbCs  AaHHble
npunoxenua M CI150.13330.2012.

TpeboBaHusi K 3awmte OT MNEPEYBNaKHEHUS OrpaXkgaltoLLMX KOHCTPYKLUUIA

ycTaHoBneHb! B pasgene 8 CI150.13330.2012.

8.2 HaxoxaeHue NNoCKOCTU MaKCUManbHOro yBJlaXXHeHUsA
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NnockocTb MaKcHMMarnbHOMo yBMaXXHEHUA criedyeT onpeaenaTb Mo OyHKTY 8.5
CI150.13330.2012 1 Tabnmue 8.1.

Tabmmua 8.1 - 3aBUCMMOCTb KoMMriekca J (iys ) OT TemnepaTypbl B MrocKoOCTH

MaKCUMarbHOro YBMaxHEHUs Ly s, °C

fny, °C Sty ), K2/MNa
-40 2539
-39 2322
-38 2126
-37 1947
-36 1785
-35 1638
-34 1504
-33 1382
-32 1271
-31 1170
-30 1077
-29 992,7
-28 9155
-27 844,8
-26 780,2
-25 721,0
-24 666,7
-23 616,9
-22 571,2
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-21 529,2
-20 490,7
-19 455,2
-18 422,5
-17 392,5
-16 364,8
-15 339,2
-14 315,6
-13 293,9
-12 273,8
-11 255,2
-10 238,0
-9 2221
-8 207,4
-7 193,7
-6 181,1
-5 169,3
-4 158,4
-3 148,3
-2 138,9
-1 130,2
0 122,1




114,5

2 107,5
3 100,9
4 94,8
5 89,1
6 83,8
7 78,8
8 74,2
9 69,9
10 65,8
11 62,0
12 58,5
13 55,2
14 52,1
15 49,1
16 46,4
17 43,9
18 41,5
19 39,2
20 371
21 35,1




22 33,2
23 31,5
24 29,8
25 28,3
26 26,8
27 254

8.3 YnpoueHHbIN MeToa4 HaX0XAEeHUA NNOCKOCTU
MaKCUManbHOro yBriaXHeHus

[onyckaeTcs HaxoAuTb MIOCKOCTb MaKCUMAIbHOIO YBIT&XXHEHMWS YNPOLLUEHHBIM
METOA0M, U3NOXEeHHbIM B HacTosiLem pa3szgerne. B cootBeTcTBum ¢ pazgenom 8 CI
50.13330.2012 HaxoxgeHne MpoBOAUTCS A1 KNMMaTU4EeCKUX MapameTpos,
CcpefHvX 3a nepuog c oTpuLaTenbHbIMU CpeaHEMECSYHBIMM TEMIepaTypamMu.

8.3.1 Knaccngwmkauma — orpaxgaltowmx — KOHCTPYKUMA MO B3avMHOMY
PacrnorioXXeHWIO CIIOEB

Krnaccndmkaums orpaxgatowmx KOHCTPYKUMI ANs  pacdeTa BIIaXHOCTHOIO
pexuma MpoBOAUTCA MO KOMMYECTBY W B3aVMHOMY PacCMOfIOKEHWUIO CIIOEB
KOHCTPYKLMN.

Bce crnov orpaxxgaromx KOHCTPYKLWUIA SeNATCa Ha ABa TWMNa - NpoHULaemble 1
nrnoTHble. [Ina Takoro AeneHusi BBOOWUTCS OCOOLIA KPUTEPUIA, YUCIIEHHO paBHbIN
OTHOLLEHUIO NAPONMPOHULLIAEMOCTIN MaTepurara Criosi K ero TENoNpPOBOAHOCTM.

YcTaHaBnMBaeTCs cregyolan rpaHiua mMexagy NpoHULaeMbiMU U NIOTHBIMU
CIOAMMU:

% =1 - crnoi npoHULaembli;

% <1 - crion NMoTHbLIN,

K - npaponpoHvuaemocTb MaTepuana, Mr/(m-y-fla), onpegensemass no
npunoxenunto T CIM 50.13330.2012 nnn FTOCT 25898.

Ecnn Heckonbko noapsa pacnonoXeHHbIX CIIOEB OKa3blBAOTCA OfMHAKOBLIMU
no AaHHOW Kraccudmkaumm, To Ans onpeaeneHuns, K KakoMmy Kraccy npuHagnexuT
AaHHasi KOHCTPYKUMS, MX 00beauHsIloT B oAUH OBOGLLEHHBIM NPOHULL@EeMbIn U
NIOTHbLIN CIOMN.

Orpaxgatowme KOHCTPYKLMM MO KONMMYECTBY WM B3aUMHOMY PacONOXEHMIO
0606LLEHHBIX CINOEB AensaTcs Ha nATb krnaccoB. OnucaHue KraccoB NpuBeAEHO B
Tabnuue 8.2.

Ecrn pasnuune mexagy BCemMM CrosiMm KOHCTPYKLMU He npeBbiwaeT 30% no

o . -
KpuUtepuro 1, TO ee COrfacHo AaHHOM Knaccudgmkaumm NpuaHatoT OAHOCITOMHON.

Tabmumua 8.2 - Knaccudmkaums orpaxaatoLLyx KOHCTPYKL WA

Knacc Cxema
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OpHocnorHas
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[Byx -
MAOTHBIM CMOEM CO 2/, Ninorwuii cnoi
CTOPOHbI MOMELLEHUS] :
(HapysHoe S8 Nponmuaemeit onoit
yTenneHve)
[ByxcrnonHas c
NPOHNLIGeMbIM CIIOeM 7% Mnotei cnoa
ot
co CTOPOHB!
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rd 4
~ Es
J!" /'//
TpexcnonHas c

MOTHBIM ~ CroeM B
cepeauHe

f}f{/, MnoTHEIA CRoi

% MpoHHysamMeIf cRof

8.3.2 HaxoxgeHwne crosi, cogepaLlero nroCKoCTb MakCMMaribHOrO YBNaXHEHUsE
OnpeneneHne MecTa pacnorioXeHUst NIIOCKOCTU MaKCMMarbHOMO YBMNaXHEHUsT B
3aBMCUMOCTU OT Kriacca KOHCTPYKLMU NpuBedeHo B Tabnumue 8.3.

Tabrmua 8.3 - OnpegeneHve MecTa pPacrnofiokeHWs NIOCKOCTU MakCUMarbHOro
YBNaXHEHWS




Knacc KOHCTPYKLUWUN PacnonoxeHue NJI0CKOCTU MakcumarsibHoro
yBnakHeHua

1 OpgHocnonHas B Hapy»xHOM nonosmHe crnos

2 [ByxcrionHas C MroTHbIM || B Hapy»HOM NonoBrHE NPOHMLL@EMOrO Cros

croem co CTOPOHbI
NoMeLLEHNS (HapyxHoe

yTenneHve)

3 [ByxcnonHas C || Ha cTbike NpoHMLaeMoro 1 nsi0THOro CII0eB MIn
NMPOHULL@EMbIM ~ CIIOEM  CO || BO BHYTPEHHEN NOIOBMHE MIIOTHOTO CIiost
CTOPOHbI nomeLleHns

(BHYTpEHHee yTenrneHue)

4 TpexcnonHas ¢ || Ha cTbike npoHWLL@eMOoro 1 Hapy>Horo MrAoTHOro
NPOHUL,aEMbIM crnoem B || cnoeB
cepeauHe

MpvmeyaHre - [na BHYTPEHHEro MoTHOro Cros
M3 nerkmx 6GeTOHOB MM MOPU30BaHHOM
KEpaMUKM BO3MOXHO CMeELLEHME MMOCKOCTM
MaKkcuMarbHOro YBMNaXHEHWS Brnybb
NMPOHMLLAEMOro Criost

5 TpexcrnonHas ¢ nnoTHbeIM || Ha Hapy>KHON rpaHvue Hapy>HOro
Croem B cepeavHe NPOHMLLaEMOro Crost
Mpuvmeyanve - [Ona [aHHOW  KOHCTPYKU MK

BO3MOMXHO BO3HUKHOBEHME BTOPOM MMOCKOCTM
MaKCUMarbHOro YBMaXHEHVsl, HO ee creayet
UrHopUpoBaTh

PaccmaTtpuBaemble MeTOAbl 3awyTbl OT MNEPEYBMAXHEHUS] OrpaXkoatoLLmMX
KOHCTPYKLMA PacnpoCTPaHAITCA Ha pPsSAOBble  KOHCTPYKLMW, YBMaXHsSeMble
HarnopoMm BOASIHOTO Napa M3 NOMELLEHWIA B OTannnBaemblin nepuog,.

B yacTsax KOHCTPYKUWIA, MNOABEPraloLLUXCSl MNOCTOSIHHbIM  BO3AENCTBUAM
FPYHTOBOW, OOXOEBOW WM TEXHONOMMYECKOW BOAbl, @ TaKKe C MOBbILEHHbLIM
PVCKOM MOBpPEXOEHUA 3aWMTHBIX oborodek (pyHaaMeHTbl, NeEpPBblE U LLOKOMbHbIE
3TaXM) PEKOMEeHOYETCS MPUMEHATb  TEMMOM3ONsUMOHHbIE  MaTtepuanbl  C
MUHUManbHbIMU nokasartensmm 3KCnIyaTaLnoHHON BIT@XXHOCTW,
naponponutaemoctn (COCT 25898), BnaronposogHocTn (TOCT P 56504) wu
KanunnspHoro BcacbkiBaHuss Bogbl (TOCT P 56505), HeBocnpuMMYMBbLIE K
BO3ENCTBUIO XXNOKOW Briarn.

8.3.3 [Ina ynpoLleHns HaxoXOeHUs NIIOCKOCTU MaKCMMarbHOMO YBMaXHEHUs B
BbIOpaHHOM croe npvBeaeHa Tabnuua 8.4, B KOTOPOW AaHbl 3HAYEHNS TeMmnepaTyp
B NSIOCKOCTN MaKCMMamnbHOrO YBII&XHEHWNS B 3@aBMCMMOCTM OT KIMMAaTU4ECKOro M
KOHCTPYKLMOHHOMO (bakTOpOB.

Tabrmuya 8.4 - Tewmnepatypa B MMOCKOCTM  MaKCUMAasbHOTO  YBIAXHEHMUsI
KOHCTPYKL MM B 3aBUCUMOCTM OT KIIMMaTMYECKOro N KOHCTPYKLIMOHHOIO (bakTopoB

KOHCprKLlI/IOHHbIIZ TemnepaTypa B MJIOCKOCTN MaKCUMalnbHOIo YyBIaXXHEHUA
ta Ran by |[KOHCTOVKUMM Npu 3HAYeHMsIX KrmMmaTuyeckoro daktopa
KTOP o 7 || £ —
RY™ Ay B moTp

£5 ~fy orp

0,012 ({0,018 |/ 0,024 (0,03 (/0,036 | 0,044 | 0,06 {[0,08
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04 - - - - - 0,7 |-5.1
0,55 - - - - 09 |[-56 ||-9.8
07 - - - 15 |46 [-91 [-132
0,95 - - 34 |61 |90 |-135]-17.4
1,2 - - 35 ||-68 |[-95 ||-124 |[-16,7]-20,5
1,6 - 35 ||-7.8 |[-11,0||-136 ||-164 [-206]-24,3
2,0 07 ||-68 |[-11 |-142[-167 |-194 |[-235]-
2,7 53 ||-11,2 [|-153 [-183]-20,7 |-233 |- -
35 91 ||-14,9 [-188 |-21,7[-24,1 |- - -
47 133 ||-18,9 [|-22,7 |-255]- - - -
6,0 16,7 ||-22,1 [-258 |- - - - -
78 202 ||-255 |- - - - - -
10,0 235 |- - - - - - -

MpumeydaHue - B HacToALLel Tabnmue NpMMeHeHb! criefytoLme 0603HauYeHUs:

Ro m - obliee CONPOTUBIIEHME NAPONPOHULIAHMI0 OrPaXKAAIOLLEN KOHCTPYKLMM, M

2-y-Ma/wmr, onpegensemoe cornacHo 8.7 CIM50.13330.2012;

A;, HK; - pacuyeTHble KOa(hdMUWEHTHI TennonposodHocT, BT/(M2-°C), u
napornpoHulaemMocTu, mr/(M-y-Ia), Matepmnana COOTBETCTBYIOLLETO CrOs;

Iyorp - CPedHss TemnepaTypa HapyxHoro BO3dyxa 3a nepuoa C
oTpuLaTenbHbIMM CpeaHeMecayYHbIMM TeMnepaTtypamu, °C;

%y orp - CPEAHEee napLmarnbHoe AaBreHrie BOASHOMO Napa HapyHOoro Bosayxa 3a
nepvog C oTpuLaTenbHbIMU CpeaHEMECAYHbIMI TemnepaTypamu, Ma;

g, - pacyeTHoe mapuuarnbHoe AaBrieHne BOASHOrO napa BHYTPEHHero Bo3fyxa
nomeLleHun 3gaxus, Ma;

f; - pacyeTHas TemnepaTypa BHYTPEHHEro BO3ayxa nomeLleHuit 3gamHus, °C, no
FOCT 30494.
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8.3.4 AnropuT™M  YNPOLLUEHHONO HaXOXOEHUs MIIOCKOCTU  MakCUMaribHOro
YBINAXHEHVS B OTPaXKaaroLLEe KOHCTPYKLUK

MnockocTb MakCcMMarnsHOro yBraXHEHNS1 HAXOOUTCS YNPOLLEHHbIM METOAOM B
crieqytoLlel nocnegoBaTeNbHOCTY:

. L
1. [N BCeX CrOEB OrpaxaaroLlert KOHCTPYKLIMN PacCUYUTBLIBAETCS KPUTEPUIA =

2. B cootBeTcTBUMM C 8.3.1 NpoBOANTCS KnaccudwmKaums KOHCTPYKLMN.

3. Mo Tabrmue 8.3 onpegenseTcs Crnol, [Oe pacnonoXeHa MroCcKOCTb
MaKCHMarbHOro yBraXHeHWs!.

4. PaccuuTbiBalOTCH KNMMATUYECKUA WM KOHCTPYKLMOHHBLIN dbakTopbl, U MO
Tabmmue 8.4 onpegenseTca  Temnepatypa B MAOCKOCTM  MakKCUMarlbHOMoO
YBMaXHeHUsI.

5. Mo dopmyne (8.1) onpeaensieTcs x koopauHaTta NOCKOCTU MakCUManbHOro
YBMNaXHEHUs1, M, OTCUUTbIBAEMAsi OT HaPY>KHOM rpaHu1Lbl CII0St

b £
x=|RITI_E-RIIA,, 8.1)

iy — iy

roe A, - pacyeTHbll KO3pdMLMEHT TennonpoBogHocTh, Bt/(m2:-°C), matepuana
COOTBETCTBYIOLLEIO Cos;

R, - Tepmmueckoe COMPOTMBIEHME OT HAPYXHOTO BO3AyXa [0 HapyXHOM

rpaHuLbl paccmatpuBaemoro crios, (m2-°C)/BT, onpegensemoe no copmyram
(E.6), (E.7) npunoxenusa E CI150.13330.2012.

Ecrn dopmyna (8.1) gaeT oTpuuatensHyio KOOpAMHaTY, TO 3TO O3HA4aeT, YTo
NNOCKOCTb MaKCMMaribHOrO YBIIaXKHEHWS PacrofioXeHa Ha Hapy>KHOWN rpaHuLLe Criosi.

8.4 PacyeT BNaXXHOCTHOIO peXxuma u conyTCTBYOLWMUX
XapakTepucTuk cteH c HOC

B HaBecCHbIX hacagHbIX CUCTEMaxX C BEHTUNMPYEMOW MPOCIIOMKOW ABUXEHWe
TeNnmnoThkl, BO34yXa W BMarm B KOHCTPYKLMN B 3HAYUTENbLHOW Mepe rnepenneTarTcs,
Mo3TOMY Yallle BCEro UX Hernb3s paccmartpvBaTb B OTAENbHOCTW ApYyr OT Apyra.
BaxHenwmm dhakTopom Onsi OUEHKM yO0BNEeTBOPUTENbHOCTU (DYHKLIMOHMPOBAHUSA
H®C okasbiBaeTCcA MOABMXHOCTb BO34yxa B BO3AYLIHOW MNpOCIIONKE, KOTopas
paccunTbiBaeTca no copmynam (8.2)-(8.13). TlpuBeneHHoe conpoTuBREHNE
Tennonepegaye rnyxon cTeHbl ¢ HOPC paccuutbiBaetca no dopmyne (5.1)
HacTOSLLEro cBoAa npasws.

8.4.1 Pacuet Bo3gyxoobmeHa B BO34YLUHOM NPOCIIONKe

PacuyeTt Bo3gyxoobMeHa B BO34YLUHOW MPOCIIOMKE MPOBOAUTCS ANt CPELHUX
KNMMaTu4yecKnx napameTpoB Hanbornee XonogHoro Mecsua.

[BuxeHve BO3gyxa B BEHTUNMPYEMOW MPOCMOMKE OCYLUEeCTBMSETCHA 3a CYeT
rpaBuTaUMOHHOrO (TENSIOBOr0) U BETPOBOro HamopoB. B cnyyae pacnonoxeHus
MPUTOYHBIX M BbITSKHbIX OTBEPCTUM Ha Pa3HbIX CTEHaX CKOPOCTb ABMXKEHUSA

BO3AyXa B nMpocroiike P, M/c, paccunTeiBaeTcs no opmyne

o - Kt = KSJVH;-;EJ,O% (trp = )
3 ’ (8-2)

rne Xy, K, - aspoavHaMnyeckvie KO3dMUMEHTLI HA pasHbIX CTEHaX 3[4aHusl, No
CI120.13330;

4 - CKOPOCTb ABWKEHMS HAPYXXHOTO BO3Ayxa, M/C;

£ - Ko3pdMUMEHT yy4eTa M3MEHEHMA CKOpPOCTM MnoToka no BbicoTe no Cll
20.13330;

# - pasHOCTM BbICOT OT BXOZa BO3[yxa B NMPOCIIONKY [0 €ro BbiXoAa U3 Hee, M;

im, iy - CPedHas TemnepaTypa BO3fyxa B Mpocriofike W TemnepaTtypa
HapwxHoro Bo3ayxa, °C;

Z, & cymMmma KoapmuMEHTOB MECTHbLIX COMPOTUBIEHWI, pacCyYUTLIBAETCS No
1

dopmyrne
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2 2
§§-=1,2{S‘“°J +0,04%+1,2[ S“*’J , (8.3)

SBX BRI

roe Sg;, Sgpm - NIOWAAM BXOAHOMO M BBIXOLHOMO OTBEPCTUM, MpUXOAsLpecs Ha
O[IMH MOTOHHbIN METP CTEHbI;

Srrp - Nnowaab ceYeHuss BO3OYLUHOW MPOCOWKKW, NPUXOASALIENCA Ha OAWH
MOFOHHbIV METP CTEHbI;

5@ - TOMLLMHA BO34YLUHOM MPOCIIONKN, M.
Mpy pacnonoXeHun NPUTOYHBIX U BbITSXKHBIX OTBEPCTMI BO34YLLUHOWM MPOCIIONKN

Ha OfHOV CTOpPOHe 3aaHus NpuHuMaetcs £y, = X; n copmyna (8.2) ynpoliaeTcs:

0,08% (6, — 1)
Ip Zéu

(8.4)

B dopmynax (8.2) u (8.4) ncnonb3yetca cpegHss TemnepaTypa Bo3gyxa B

MPOCIONKE fmy, , KOTOPas B CBOKO O4Yepe/ib 3aBUCUT OT CKOPOCTM ABVKEHWS BO3ayxa
B NPOCIIONKE:

XD .’Eﬂ

tmn =i — (g —ég) — | 1- -—11, 8.5
mp =0 (f0 — ) % |: EXF{ XDJ:| (8.5)
roe

z_3+£i
Rk R
L N

R, R, - npepenbHaa Temnepatypa Bo3sgyxa B npocrionke, °C;

(8.6)

o5 Vg B Vs
1 1

R, R

npocriovke OTNMYaeTcs OT npefenbHoM Temnepatypbl {; B e pa3d (g=2,7)

MeHblle, YeM oTnm4anacb nNpuv Bxoae B I'IpOCJ'IOl7IKy, M;

g =

- YCMOBHas BbICOTa, HA KOTOPOW TeMnepaTypa Bo3ayxa B

E H

(8.7)

£y - YAenbHasa TennoemMKocTb Bo3ayxa, pasHas 1005 [w/(kr-°C);
¥z - CPEMHSIS MNOTHOCTb Bo3Ayxa, pasHas 353/(273+1,) ki/m3;
K, - TepMuyeckoe COMPOTMBIIEHWE CTEHbl OT BO3AYLUHOW MPOCIIONKN [0

Hapy»xHoro Boaayxa (m2-°C)/BT),
Ry =1 oty +1/ 0ty + Ry, (8.8)

roe Y - KO3(MLMEHT TenmnooTAaayn HapyxHOW MOBEPXHOCTW OrpaxaatoLlen

KOHCTpYKL MK, BT/(M2-°C); npuHumMaeTcs no 1abovue 6 CIM 50.13330.2012;

R.5 - Tepmmyeckoe conpoTueneHne o6nmuoBoYHoN NmTtku HOC, (m2-°C)/BT.

Ona pacyeta B KavecTBe F, 6epeTcs npuBedeHHOE COMPOTUBMEHNE
Tennonepegaye rnyxom cteHsl ¢ HPC Rgp no copmyne (5.1) HacTosLwero ceoaa

npaBur.
KosddpmumeHT Tennootaaun Cp, paBeH CyMME KOHBEKTVBHOTO W Iy4uUCTOro

KO3 hdMLNEHTOB TennooTaaqn iy, = Gy + oy

KOHBEKTVBHbIN KO3M(PMLIMEHT TENMNOOTAAUMN X, PACcCUUTLIBAETCS Mo dopmyne

Gty =734 (P )% 43,78, o701 (8.9)
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JlyumcTbin kK03bdPULMEHT TENSooTAauYm onpeaenseTca no gopmyrne

N

A
1_1
& e o, (8.10)

roe O - koaddMUMEHT M3nyyeHus abComntoTHO YepHoro Tena, BT/(m2-K+4), paBHbii
5,77;

), €4 - KO3hUUMEHT u3nyveHuss noBepxHocTei, BT/(m2-K4), B cnyvae
OTCYTCTBMSA AaHHbIX MO NMPUMEHSIEMbIM MaTepuanam, NpyHUMarTCcs paBHbiMu 4,4
ONst  MUHepanbHOW BaTbl, 5,3 Ana HemeTtannuMyeckonm obmmuoBkn, 0,5 ans
06IMLOBKN NONMPOBaHHBLIM (CO CTOPOHbI MPOCIIONKN) METarsioMm;

# - TeMnepaTypHbIN KO3MPULIMEHT, KOTOPbIV pacCUYUTbIBAETCS No dopmyne

3
273 +¢
m=0,04. TUHP . (8.11)

B npouecce pacyeToB TemnepaTypa MNPOCIIONKM  U3MEHSETCH, a
TEeMnepaTypHblii KO3MUUEHT U3MeHsieTcs cnabo. Mo3aToMy OH HaxoaWTCst OauH

pas B Ha4ane pacyeToB Ans TemnepaTypbl &, +1.
TemnepaTypa W CKOpPOCTb [OBWKEHUS BO3[dyxa B MPOCIOMKE HaxXOOsiTCs
MeTodoOM wuTepauuii: no dopmyne (8.5) onpegensietca cpedHss Temnepartypa

BO34yXa B MPOCIONKe C KO3(MLMEHTOM TEMNMOOTAAYM B NPOCIIONKE Uy , 3aTem
no chopmyne (8.2) urm (8.4) onpepenseTcs cpeaHas CKOPOCTb ABWXEHNS BO34yXa B
npocriovke npu nonyvyeHHon Temnepatype, no d¢opmynam (8.9) wn (8.10)
nepecynTbIBaeTCA KO3I(MUNEHT Tennootaadn B npocrovke, no copmyne (8.8)
nepecynTbIBAeTCS TePMUYECKOE COMNPOTMBIIEHNE CTEHbI OT BO34YLUHON NMPOCIIONKM
[0 HapyxHoro Bosayxa, no cdopmyne (8.5) onpenensietca cpenHss Temnepartypa
BO3[yxa B NpOCoWKe ANA CKOPOCTU ABWKEHNS BO34yxa B NPOCMOMKE, NOSy4eHHOM
Ha npedbigywemM ware u 1.4. Ha nepBom Liare cpegHsia CKOpPOCTb [OBVXKEHUSI
BO3[yXa B nNpocrionke npuHumaetcs pasHon 0 m/c. LLarm ntepaunmn npogormkatoTes,
noka pasHuua Mexay CKOPOCTSIMU BO3[yxa Ha COCEeOHMX Larax He CTaHeT MeHbLue
10%.

B pesynmbrate pacdeTa HaxogAaTCs Temnepatypa W CKOPOCTb [OBVDKEHWS

BO3AyXa B MPOCIIONKE, a TaKke KO3(MLMEHT TENSIOOTAAYN B MPOCIIONKE Ty, .
HdonyckaeTca HaxoAuTb MNPUOMMKEHHYIO CKOPOCTb [BWKEHUs BO3gyXa B

npocronke ﬁrrp, m/c, 6e3 ntepaumn no opmyne

. ook (R
Vi g'\!fe—(fs —ty)

E

(8.12)

B oTomM cny4ae ponyckaetcs Cimy NpuUHUMaTe paBHbiM 12 BT/(M2-°C).
CpenHsa TemnepaTtypa BO3ayxa B NPOCIIONKE paccyYnTbIBAETCA Takxe no dopmyne
(8.5).

Wcnonb3osatb dpopmyny (8.12) u ynpoLleHHbI Noaxo4 OO0MNyCKaeTCsl TONbKO
npw BbINOMHEHUW YCIIOBUS:

By, (8.13)
P

B cnyyae HeBbinonHeHus ycrosus (8.13) wmn, npu HeobxogmmocTn Gornee
TOYHbLIX pacyeToB, dopmyny (8.12) MOXHO MCMOMb30BaTb AfA  HaXOXOEeHWS
CTapTOBOW CKOPOCTW AN BbINOMHEHNS Npouecca utepauui, onMcaHHOro BhbILLe.



8.4.2 PacyeT BNaXHOCTHOIO pexxuma HapyxHblx cTeH ¢ HOC ¢ BeHTUnMpyemon
BO3[YyLLUHOM NPOCIIONKOM

Ons onpepeneHust Taknx XapakTepUCTUK KOHCTPYKLMW, KaK [ONrOBEYHOCTb U
pacyeTHas TennonpoOBOAHOCTL, PACCHUTLIBAKOT BIIXXHOCTHBLIA PEXUM KOHCTPYKLIUK
B MHOTFOSIETHEM LMKNE 3KCMyaTaumMn (HeCTaLMOHAPHBIA BMAaXHOCTHBIA pPeXxuM) C
NPUMEHEHMEM CMeLManM3MpoBaHHOIO MPOrpaMMHOrO Komrrnekca. B HapykHbIx
rPaHUYHBIX YCIOBUAX YYUTHIBAKOT COMPOTMBEHNE NAPONPOHULIAHNIO BETPO3ALMTDI
N Hapy>XHOW 0BINLLOBKYM, a Takxke BO3A4yX000OMEH B BO34YLLHOW NPOCIIONKE.

Pesynbtatom pacyeTa siBNseTca pacnpegeneHne BRAaXHOCTW NO TOMLWWHe
KOHCTPYKLMM B OO0 MOMEHT BpEMEHM ee 3JKCniyatauuu, Mo KOTOpoMy
ONpeAenstoT SKCMyaTaLMOHHYI BNIaXHOCTb MaTepuanoB KOHCTPYKLIMN.

Mo pesynbTaTam pacyeTa BNaXKHOCTHOMO peXMMa KOHCTPYKLMU B MHOTONETHEM
LMKre aKcnnyaTaumm nposepsieTcst cobnogeHne AByx Tpeb0oBaHWM K KOHCTPYKLUK:

1) MakcumMalribHaaA BIaXXHOCTb yTennutena He AOJPKHa NpeBbllaTh KpI/ITVI‘-IeCKOVI

BEMWYMHBI, KOTOPYI MPUHMMAIOT PaBHOW CYMME wg - PaCYeTHOW BaXHOCTM

matepwana Afs YCroBui akcnnyaraumn b ans npumeHsiemoro yrennurens u &gy,
- NpeaensHO AoMyCTMMOrO MpYpaLLeHnst BIaXXHOCTW MaTepuana no 1abmvue 10 CI
50.13330.2012;

2) cpegHsia BMAXHOCTb YTEMNWUTENA WM OCHOBaHWA B MeCsl HavborbLiero
YBMaXHEHUs1 He [OorkHa NpeBbiaTb pacyeTHYH BMaxHOCTb Matepuana Aans
YCIOBUI KCNyaTauum.

Ecrm ans kakoro-mmbo 13 CrnoeB KOHCTPYKUuM TpeboBaHUst K BMaXHOCTHOMY
pPEeXMMy CTeHbl He BbIMOSHAOTCS, PEKOMEHAYEeTCA YCuUnMBaTb BHYTPEHHIO
WTYKaTYypKy WM yBeEnMuMBaTb BO34YyXOOOMeH B BO34YLUHOW MNPOCIIONKE, WM
YMeHbLLAaTb CONPOTUBIIEHNE NAPOMPOHULLaHNIO BETPO3aLLUThI.

JononHutenbHbIM  pe3ynsTaToM pacyeTa HeCcTauWOHapHOrO BRIAXHOCTHOTO
pexnma SBfseTCsa BenMynHa NoToKa BOASHOMO Napa U3 KOHCTPYKLUM B BO3AYLLUHYIO

MPOCIONKY g+ , Mr/(4-M2), B HauBonee XonofHbIN MecsL.

Mo MOTOKY BOASHOMO Mapa paccuMTbIBAaeTCA KO3dXPULMEHT &, mr/(M2-y-Ma),
ncnonb3yembli B JanbHENLLMX pacyeTax:

=98 (8.14)
[HonyckaeTtcs paccunTbiBaTh KOadhdmumeHT & no npubnvkeHHow dopmyne

1 1 1
+

k=
, 8.15
2Ry 2R;'[T+ q|'1+12+42]; (8.15)

roe R - nonHoe conpoTMBREHUe NaponpOHNULIAHMIO CTEeHbI, M2 -y-Ta/Mr;

IT o
RB?'H - COMPOTUBIIEHNE MaPOMPOHULLAHUIO CIIOEB OT OCHOBaHMWSI [0 BO3AYLUHOM

npocriovikn, M2-y-Ma/mr; (B o6Wem cry4yae 3TO CymMMa COMPOTUBNEHMIA
NapornpoHULL@HMI0  CII0EB  MApoM3ONsLMW,  YTENNUTEnNs, BeTpo3awyTbl U
COMpPOTMBIEHNS BnaroobMeHy B BO3AYLUHOW MPOCIIONKE, KOTOPbIN NPUOIIKEHHO

npuHumMaeTcs pasHbiM 0,02 M2 -y-Ma/mr);

B 0,0373
RI[ @L’LDCTDC
YT+ e
89 Hy (8.16)

Fhw
roe ap - 3HayeHve npou3BOAHOM KpuBow copbuun, onpepensemon no [OCT

24816; pna maTepuana ocHoBaHus cTeHbl Npn ¢ =50%;
Lo: - NApPONpPOHULI@EMOCTb MaTepuarna ocHoBaHus, Mr/(M-4-1a);
Yoz - MNIOTHOCTb MaTepuana ocHoOBaHus, Kr/m3 ;

E_,. - NaBrneHve HacbILUEHHOTO BOASIHOTO Mapa Mpu cpedHen Temnepartype
OCHOBaHMWsi B pacyeTHbiX YCroBusX (Onsi cpegHen TemnepaTtypbl Hambonee
XOIOAHOro Mecsua).
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8.4.3 Pac4yeT BnaxHoCTU BO3yXa Ha BbIXOAE M3 BEHTUNMPYEMOW BO3AYLUHOWN
NPOCIIONKMN

[laBneHne BoAsHOroO nNapa B BO34YLUHOWM MpoOCrovike onpeaensdeTcss 6anaHcom
NpULLIEALLEN U3 KOHCTPYKL MU B NMPOCIIONKY W yLleaLen U3 NPOCIIONKN Hapy»Ky Braru.
PacuyeTt npoBogutcs ans Hanbornee xorogHoro Mecsiua. NapumnanbHoe AaBreHue

BOASHOTO Mapa B BO3AYWHON NPOCIOKe 4my, [Ma, HaxoauTcs M3 ypaBHeHus
OanaHca:

h
£y =é1—(é1—én)-6>¢p[—¥} (8.17)
gy + R:K ke
rae e = ———_——— - NpejernbHoe napuuansHoe AaBrneHne BOASHOMO napa B
kR +1
npocrovike. Ma:
Vo B v, Rh
x = 22100 SRR R YCIOBHasA BbiCOTa MageHus napumanbHoro
kRN +1

OaBlneHna BoOAHOro napa, m;

g, - NapuuanbHoe JaBneHne BOASHOIO napa HapyHoro Bo3ayxa, Ma;

R - conpoTuBneHme naponpoHmLaHnio o6nLoBky dacaaa, M2 -y-Ma/wr;
k - KoadhdmupmeHT, onpegensemsii no dopmyne (8.14) nnm (8.15).

BennunHa 'Errp CpaBHMBaeETCA C BENMYNHON AaBMEHMs1 HACbILLEHHOro BOASIHOIO

napa npu Temnepatype BO3[yXa, PaBHOW £y, N €CIN &y = ., TO npuHMMatoTCs
Mepbl MO  YNyYWEHW0  BMaXHOCTHOTO  pexmma  BO3AYLIHOW  NPOCHONKM:
YBENMMYMBAETCH  LMPVMHA  BO3AYLUIHOM  MPOCIOMKM, YMEHbLUAeTCs  BbiCOTa
HenpepbIBHOM BO34YyLUHOM NPOCIIONKN (ycTaHaBnuBaroTCA pacceyku
BEHTUMMPYEMOM MNPOCIIONKM), YBENMYMBAETCSH LUMPUHA 3a3opa Mexgy nnMTKamu
06U OBKMN.

B cnyyae pasgeneHuss BEHTMNMPYEMOW MNPOCMOMKM pacceykamu cregyet
npeaycMoTpeTb MPOAYXVM AN BbIXO4a BO3AyXa W3 HWDKHEW 4YacTW MPOCMONKW U
3abopa Bo3gyxa B BEpPXHIO 4YacTb Mpocrnoviku. Mo BO3MOXHOCTM criegyeT
NpensaTCcTBOBaTb CMELLMBaHWIO BblbpackiBaeMoro u 3abvpaemoro Bo3ayxa.

8.4.4 Pacuetr TpebyemMol BEMUYMHBI COMPOTUBIIEHWS BO34YXOMNPOHULLAHMIO
cTeHbl ¢ HOC ¢ BeHTUnMpyemor BO34YLLHOWM NPOCIIONKON

Tpebyemasi BO3O4yXOMPOHULL@EMOCTb CTeHbl C ODONMLOBKOW Ha OTHoce (3T,
kr/(M2-4), paccuutbiBaeTcsa no dopmyre
T

GP-__~-
6,14. RY”

(8.18)

roe I' - napameTp, NpMBEAEHHbIN B Tabnuue 8.5;

RI - nonHoe conpoTuBreHne NaponpoHNULIaHMIO CTEHbI, M2 -y-TTa/Mr.
Tabrmuya 8.5 - 3HaueHns napameTpa I' 4Ns pasnMyHbIX 3HAYEeHU napameTpoB [
nx

« /0,005 (0,01 |{0,015 (10,02 (|0,03 ||0,04 ||0,06 |0,08 |0,1 | 0,12
D
0,02 3,96 |/ 1,61 0,62
0,04 8,16 |4 2,5 1,64 | 0,63
0,06 6,17 14,05 (2,92 (1,66 |/ 0,92
0,08 16,7 554 (4,1 |[2,55 1,68 |0,65




0,1 10,5 5,24 113,39 ||2,38 || 1,22 || 0,51

0,12 25,6 8,52 4,19 113,03 |[1,73 /0,96 || 0,42
0,14 15,1 7,54 3,67 ||2,22 {[1,39 | 0,81

0,16 34,9 11,6 5,8 2,69 |(1,79 (|1,17 ||0,7
0,18 19,8 9,92 4,92 2,17 || 1,51 || 1,02
0,2 44,6 14,9 7,43 3,61 1,84 ([ 1,32

MapameTp [ paccynTbiBaeTCs No goopmyne

A —=
e (8.19)

€ g

roe Ey - [ aBneHne HachbILLIEHHOro BOASIHOMO Napa Ha rpaHuue Mexay yTennmrenem
W BEHTUNMPYEMOW BO3AYLLHOM NPOCIIONKON, Ma.
MapameTp . paccunTbiBaeTCs Mo opmyre

o ﬁz , (8.20)
R

roe Rf(‘ - COMpOTMBMEHME BriarooOMeHy Ha HapyXHOW rpaHule orpaxgaroLlen

KOHCTpPYKL MK, M 2 -y-[Ta/Mr, paccuuTbiBaeTCs No oopmyrne

1

er;[ = R;[ET i
1 28573 '5np
ek —
KD i &
1+
273 : (8.21)

MonHoe conpoTMBrEHWE MAPONPOHMLIAHUIO CTEHbI OMPELENSETCSA Kak cyMMma
COMPOTMBIIEHWI NAPOMPOHULLAHUIO BCEX CIIOEB KOHCTPYKLMU MIIOC COMPOTUBIEHNS
BnaroobMeHy Ha HapykHOWN 1 BHYTPEHHEN rpaHnLLax CTEHbI.

Bo3gyxonpoHuLaemMocTb KOHCTPYKLUM He [OrkHa MpeBbllaTb Tpebyemyto.
Bo3ayxonpoHMLaeMOCTb KOHCTPYKLMN ONPELENAETCSl B COOTBETCTBMN C PA3feNiom
7 CI50.13330.2012 ansa ycrioBuii Hambonee xonogHoro Mecsua.

8.5 Tpeb6oBaHMe K HAPYXHOMY LUTYKaTyPHOMY CJIOI0 CTEH C
dacagamMm ¢ TOHKMM LWITYKaTyPHLIM Crnoem

Ona dacagoB C TOHKMM LUTYKaTypHbIM Cri0OEM MNPV MNPOBEPKe 3aumTbl OT
nepeyBriaXXHEHVS JOMNYCKAETCH 3aMEHsITb METOAVKY, U3NOXeHHyo B pasaene 8 Cl1
50.13330.2012, METOAUKOM, U3NOXEHHOM B JaHHOM nogpasgene.

lMpoBepka NpoBOANUTCSA AS18 KNIMMATUYECKMX NapaMeTpoB, CPEAHMX 3a nepuog, C
oTpuyuaTernbHbLIMU CpeaHEMECAYHbIMY TeMnepaTypamu.

CONpOTMBIIEHNE MAPONPOHULIAHWIO HAPYKHOTO LUTYKATYpHOro crost Ry, M2
-y-MNa/mr, BOrKHO YOOBMNETBOPSATHL YCMOBUIO:
E H ':1 — Py :'

7 5}{@%-100
dip E, , (8.22)

BRI =044

e
roe ap, Hog, Yoo, Zoc - TOXe, YTO M B hopmyrie (8.16).
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8.6 OnpepeneHne BNaXXHOCTU BHYTPEHHEro Bo3ayxa
NoMeLLeHUs C y4eTOM Hanuuusi conen

Hanuune HeopraHW4ecKMX TMrpoCKONUYECKUX Corneil B MaTepuane HapyxHbIX
OrpaXgalolLyiX KOHCTPYKUMA 30aHWii  Bbi3biBaeT MOHWXEHMe napuuanbHoro
[aBMeHVs1 HaCbILIEHHOrO BOASAHOMO MNapa Haj pacTBOpaMu Coreil B MOpOBOM
MpOCTPaHCTBE CTEHOBOro Marepmarna.

Torma B chopmynax (8.1)-(8.3) CI1_50.13330.2012 BMeCTO 3HaveHus E

criegyeT nNpvHUMATH Epz- (Mpw Hannyum ogHOW conu) u Ep (Npy Hanuunm cmecu
corei), BMECTO fy, - MPUHUMATL it ,

rae £, E, - napuvanbHoe AaBrieHMe BOASHOMO napa, COOTBETCTBEHHO, Haf
HaChbILLEHHbIM PacTBOPOM COMM 1 CMecK corein, MNa, Npy TeMnepaType BHyTPEHHETO

BO3ayXa fy;

(.P; - OTHOCUTEeIlbHadA BIaXXHOCTb BHYTPEHHEro Bo3gyxa, %, c y4eToM Hanmyuna

conew, paccuyutelBaemMasi no gopmyrne

@z = 95100/ gy, (8.23)
roe q:lB - OTHOCUTEJIbHaA BIIAaXHOCTb BHYTPEHHEro BO3Oyxa, %, B OTCYTCTBUM
conew;

Pp - OTHOCUTENbHAs BNaXHOCTb BO3Ayxa, %, Haf HaCblLEHHbIM BOAHbLIM
pacTBOPOM COIN.

MpV NpeBbILIEHNN 3HAYEHNEM P} , BbIYMUCTIEHHBIM MO chopmyrie (8.23), 100% ero
crnepyet npuHumatb pasHbiM 100%.
Mpyn copepxaHum B Martepvane oOrpaxgarollend KOHCTPYKLMU OOHOW Ccomm

3HaYeHus EP!- 1 Py MPUHUMAIOTCHA MO MHTEPMONALMM AaHHBIX Tabmubl 8.6.
Tabrvua 8.6 - MapumansHoe gaBneHve BOASHOrO napa Ep!- , Ma, n oTHocutenbHas

BII@XHOCTb BO3dyxa ¥y, %, Hag HacbIWEHHLIMU PacTBOPamm OTAENbHbIX COren
npv gaenedun E = 100,7 klMa

Xumunyeckaa || MapuymansHoe gaeneHne BogaHoro | OTHOCUTEeNbHass BRAXHOCTb
opuyra napa, Ep:': Ma, npu Temnepartype HaA HACBILIEHHBIM
BellecTBa
¢, °C pacTBopoM corm Py, %, npu
Temnepartype ¢, °C
10 15 20 25 30 10 ([15 |20 |25 {[30
ZnBrs - - 230,61/ 286,6 || 305,3 || - - 99 (/90 {|7,2
MgCl - - - - 1400 |- - - - 33,0
o 548 ||761,3|[1051 || 1451 ||1895 ||44,6|/44,7| 45,0(45,8| 44,6
ageyUs
- - 1261 || 1659 (2169 || - - 53,9(/52,4 51,1
Mg(INO4)4
Ca(li05), 746,6(954,6 || 1288 || 1605 || 2005 || 60,8|/56,0|55,1 (50,7 || 47,2
NaBr - 959,91 1400 |[ 1787 (2240 |- 56,3|/60,0( 56,4 || 52,8
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NH,NO; 917,3|[1193 | 1566 || 1992 | 2524 ||74,7|70,0(67,0( 62,9/ 59,4
NalO, 950,6(( 1313 || 1804 || 2364 |3076 ||77,477,0(77,2| 746|724
NaCl 923,6((1279 | 1807 ||2381 |3253 ||75,2|75,0(77,3|75,2|/ 76,6
NE,Cl 969,3|( 1353 || 1856 || 2416 || 3281 ||78,9(79,4|79,4|76,3|/77,3
Ca(NH,), 997,2((1365 ([ 1873 || 2408 || 3078 ||81,2((80,1|80,1(/76,0| 72,5
(MH 1,50, 971,9(( 1355 ({1896 (2600 |(3362 ||79,1((79,5|81,1|/82,1| 79,2
Na,S0, 909,3|(1333 || 1927 || 2748 | 3633 ||74,0/78,2|82,4| 86,7|/85,6
KCl 1055 || 1445 || 1968 || 2636 (3733 |[85,9||84,8(/84,2(83,2( 87,9
NaSOs 1075 || 1487 || 2038 || 2762 || 3706 ||87,5|(87,2|/87,2(87,2( 87,3
Cds0, 1099 | 1511 || 2077 ||2812 || 3768 ||89,5| 88,6| 88,8 88,8 88,7
NagCO; - 1601 || 2090 ||2704 || 3465 | - 93,9(189,4(/85,4|/81,6
CdBr, - - 2120 || 2820 (13678 |- ||- [/90,789,0| 86,6
730, 1189 | 1597 || 2126 || 2802 (3661 || 96,8 93,7|90,9| 88,4 | 86,2
N, H,00, 1192 || 1658 |[2146 || 2921 (13890 |[97,1|(97,2(/91,8(92,2( 91,6
RN, 1183 || 1635 || 2161 || 2925 (3845 |[96,3((95,9(/92,4(92,3(90,6
CaH,4(PO,)5 1193 || 1689 || 2202 || 3052 (3980 |[97,1|99,1|/94,296,3| 93,7
KH,PO, 1195 || 1683 || 2251 || 3034 (3946 ||97,3|98,7|/96,395,8] 92,9
MeE0, - - - - 4000 |- - - - 94,2

1208 || 1701 ||2306 || 3141 [|4112 ||98,4|/99,8 /98,6 (99,2 96,8

K150y




Mpn HammuMu B MaTepuarne HapyXHbIX OrpaxaarLlLMX KOHCTPYKLWUA conew,
obpasylolmx pasHble BUObl KPUCTamnnorMapaTtoB OAHOWM COMM MPU  OaHHOW

TeMneparype, Ha[ pacTBOPOM CMeCU KpucTanrorvapatos —Aaerewve &y

MpUHUMaeTCst paBHbIM  AaBneHnio Hn; Hag pacTBOpoM KpucTanroruapara c
HanGOoNbLLMM KONMMYECTBOM MOJEKYI BoAbl.

[ns coneli, koTopble He 00pa3ylT KpucTannorMapaTtbl, [AaBrieHue napa
N30TEPMUYECKN MHBAPUAHTHBLIX CMELLAHHbIX PacTBOPOB U CMELLIAHHbIX pacTBOPOB,

HaCbILLEHHbIX XOTS! Gbl OAHMM KOMMOHEHTOM WM GrM3KMX K HacbileHno, &y
paccunTbIBaeTcAa no hopmyre

C!"CI:.-IO
Epz'EB_Z-(EB_Ep:')' H :

ci CHo (8.24)

roe ©; - KOHUEeHTpauus i -1 conm B pacTBOpe cMecu coner, macc. %;
Cf{go - coaepaHve BoAbl B HACLILLEHHOM pacTBope i - conn, Macc. %;
cf‘ - KOHLLeHTpauus i -i COnMM B HaCbILLEHHOM pacTBOpE i -i conn, Macc. %;
l5'ng:) - cofepaHue BoAbl B pacTBope cMecu conen, macc. %.

3HaueHus ¢, CIJ{;{O MPVYHUMAKOTCS! MO CMPaBOYHMKaM pacTBOPUMOCTU BOLHO-

COMeBbIX CUCTEM. 3HaueHusi ¢; WM TH,O npuHMMaloTcs no  pesyrbrartam
VccriefoBaHUA MaTepuarna HapyHbIX OrpakaatoLLKX KOHCTPYKLMIA. 3Hauerus Ep n

Py ANA MHOrOKOMIMOHEHTHbIX pacTBOpoB MNalll+K ;50 +KCl v MNaCl +1Ma 50,
npuHMMaroTcs no Tabnuue 8.7, Npy HarmuumM CMecen Opyrvx comen - no
cnpaBoYHMKam pacTBOPUMOCTU MHOTOKOMMOHEHTHbLIX CUCTEM.

Tabmvua 8.7 - MapumansHoe faBrneHne BoAsSHOMO napa Ep, [Ma, n oTHocuTenbHas

BII&HOCTb BO3ayxa Py, %, Haf HacblWEHHbIMM PacTBOPamMM CMeCen Corei npu
pasnenHnmn & = 100,7 klMa

i,°C CocTaB cmecu conen

WaCl+E,30, +EKCI WaCl+Ma,20,

Ey,Ma Py, % £y, Ma Py, %
10 908,0 73,9 896,2 70,78
15 1277,9 75,0 1131,3 66,35
20 1778,6 76,1 1637,8 70,05
25 2353,1 74,3 2449, 8 77,33
30 3155,3 74,3 3344,5 78,77

9 TennoycBoeHMe NOBEPXHOCTU NOJIOB

9.1 TpeboBaHMA K TENSIOYCBOEHUIO NOBEPXHOCTU MNOJIOB



TpeGOBaHMFl K TennoyCBOEHUI0 MOBEPXHOCTM MNOJSIOB YCTaHaBIMBAKTCA B

pasgene 9.1 CIM50.13330.2012.

CornacHo fOaHHOMY pasfesfly MOBEepXHOCTb Mofia »UMbIX U OBLIECTBEHHbIX
30aHvi, BCnomMoraTesibHbIX 34aHNA 1 NMOMELLEHUI NPOMbILLNEHHbLIX NPeanpuATUii 1
OTannMBaembIX MOMELUEHUA MNPOU3BOACTBEHHbIX 3[aHWA (Ha Yy4yacTkax ¢
MOCTOSHHbIMKM  pabounmMm  MecTamu) [OfkKHa WUMeTb pacyeTHbIN nokasaTternb

TEennoycBoeHus! Yy, BT/(M2-°C), He 6Goree HOpPMMPYEMON BenMuMHbI Yoy,
npveeneHHon B Tabmmue 12 CIM 50.13330.2012.

9.2 PacuyeT TennoycBOEHUA NOBEPXHOCTU MOJSIOB

MeTogudeckre ykasaHusi MO pacyeTy TEenroyCBOEHWsI MOBEPXHOCTU MOMOB

npuseaeHbl B pasgene 9.2 CIM150.13330.2012.
CornacHo gaHHOMy pasfeny pacyeTHas BenMuyMHa nokasartens TensioycBOeHns

NOBEPXHOCTU Nomna Iy, BT/(M2-°C), onpeaenseTcs creayoLmm o6pasom:

a) €Clin NoKpbITUE nona (I'IepBbII7I cromn KOHCTPYyKLU WA nona) nveeT TensioByr

nHepuuio 4 = Rz =05, TO nokasaTenb TEMNMOYCBOEHWS MOBEPXHOCTW Mona
crieqyeT onpenenaTb no opmyre:

Yon=2g; (9.1)

6) ecnm nepBble # CHOEB KOHCTPYKUMM nora (#=1) UMET CyMMapHyto
Tennosyto uHepuumio Iy +D5 +... +1, <05 Ho Tennosas nHepums (# +1) crioes

Dy +Dq 4.+, 20,5, To nokasaTenb TENSIOYCBOEHUS NMOBEPXHOCTU nona Yy
cregyeT onpenenaTb MocrefoBaTeNlbHO pacyeToM MokasaTtenein TemnsioycBoeHUs
MOBEPXHOCTEN CIIOEB KOHCTPYKLMW, HAYMHasi ¢ # -ro Ao 1-ro:

Ans » -ro cnosi - no coopmyrne

¥y =(2Ry87 + St W05+ Rysp); (9.2)

anai-rocnoa (i=x—1; n—2;...; 1) - no gopmyne
¥, = (4R + ) I+ BiY). (9.3)

MokasaTternb TennoycBOEHUA NOBEPXHOCTU nona an npuHMMaeTca paBHbIM

nokasaTeso TennoycBoeHWsi NoBepxHocTu 1-ro crost ¥j.
Ona  nomMMEepHbIX  PYMOHHBIX WM MIAUTOYHBIX  MaTepuanoB nokasaTerb
TennoyceoeHust onpeaendetcs no FOCT 25609.

10 Pacxon TennoBOM 3HEPrum Ha oTonneHne u
BEeHTUNALMIO 34aHUN

10.1 Tpe6oBaHMA K yAeNbHOM XapaKTepuCTUKe pacxoga
TEennoBOW 3HEePrumn Ha OoToNsIeHMe U BEHTUNALMIO 3A4aHUN

TpeboBaHna Kk pacxogy TEnnoBOW 3HEPrMM Ha OTOMMEHUE U BEHTUNAUMIO
30aHui ycTaHoBneHsl B pasgene 10 CIM50.13330.2012.

10.2 MeToauKa pacyeTa yaesibHON XapakTepUCTUKH
pacxona TensioBOW 3HEPrMu Ha OTONNEHMUE U BEHTUNALUIO
30aHun

MeToauka pacyeTa yaenbHOW XapaKTEPUCTUKM pacxoda TEMroBOW SHEPrMnN Ha
OTOMSIEHNE N BEHTUNALMIO XMbIX M OOLLECTBEHHbIX 34aHWiA NpeacTaBneHa B
npunoxenun I ClM 50.13330.2012.

10.3 MeToauka pacueTa yaenbHOMU XapakTepPUCTUKU
TennonocTynneHnn B 3aaHNe OT NPOHMUKaKLWeNn COSNTHEYHOMN
pagvauum
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YpenbHas xapakTepucTtuka TeﬂﬂOFIOCTyI'IJ'IeHVIﬁ B 30aHve OT MPOHMKaloLLEen

CONHEeYHoun pagvauum jcpau, Bt/(M3-°C), 3a oOTOMUTENbHLIN  Nepuoa
paccuutbiBaeTcad B cooTBeTcTBuM C npunoxenvem [ CIM 50.13330.2012 no

dopmyrne

116 2on,
BE . TEOIE

(10.1)

roe ¥,; - otTannMeaemMblii 06beM 3gaHns, M3 ;
COI - 3HayeHue Trpagyco-CyTOK OTOMUTENBHOIO MNepuoda [Anid  paroHa
cTpoutenbcTBa, °C cyT/rog, onpegensiemoe no dopmyne (5.2) CM 50.13330;

[m)1

Q}m - CYMMapHble TEennonocTYNNEHNs 4Yepe3 OKHAa, PacrofoXeHHble Ha
dacagax, OPUEHTUPOBAHHLIX MO HaMpaBfeHUsM i, U OHApU OT CONHEYHOM
pagvauum B TeyeHue oTonuTenbHoro nepuoga, MIx/rod, BbIMMCHSAOTCA MO
dopmyne

J L ¥
Q;gn = j;ep 2L Eq T J‘Elvi"f:|'|'‘fmp' qu:nm + Tagox -‘41:13011
J i< »=l , (10.2)

roe !;ep - CyMMapHasi paavauus 3a OTOMUTENbHLI Nepuos Ans BepTUKarbHOI

NOBEPXHOCTWN, OPUEHTMPOBAHHON MO HanpasneHuo [, Mbk/ron-mM2; npuHumaetca
Mo KNMMaTONOrM4eCKMM CrnpaBoYHbIM JdaHHbIM;

JTOF - CcyMMapHasa paguvauus 3a OTONUTENbHBLIN nepuoa ond FOpVI3OHTaJ'IbHOI7I

nosepxHocTk, MIpKk/rog-M2; NpUHMMAETCs MO KIMMAaTOMOrMYEeCKUM CrpaBOYHbIM
AaHHbIM;

Ay, Apox - NNOWAAb OKOH, OPUEHTMPOBAHHBIX MO  HAMPaBMEHWIO i, U

3EHUTHBIX (POHapEN, COOTBETCTBEHHO, M= ;

Z2;1, Epon - KO3PULMEHTbI OBLLEro MponycKkaHus COMHEeYHON SHeprun AN

OKOH ({ - WHOEKC OKHa) OpPMEHTUPOBAHHbLIX MO HAaMpPaBIIEHWUIO i, W 3EHUTHbIX
oHapen, COOTBETCTBEHHO, onpedernsemMble Kak cymMma KoaddmumeHTa npsmoro
NPOMyCKaHUsi COMHEYHOW 3HEeprMM M KoadxpuLMeHTa BTOPUYHONM Tenmonepegayu
BHYTPb MOMELUEHWs, OTH. ef., onpefensemMble 9KCMNEePUMEHTarnbHO WM Mo
npunoxeHuio b HacTosLLero ceoga npasus;

T2, T2pon- KOS(PMUMEHTHI, y4YuTbIBalOLME 3aTeHeHWe CBETOBOMO npoema
OKOH W 3EHUTHbIX (hOHapelr, Henpo3paYHbIMU 3NIEMEHTaMW 3arnonHEHNs, OTH. en.,
paccuunTbiBaemble no gopmyrne (cm. TOCT 26602.4)

1L 1,09 —0,94p .
T2 i :A—Z Al'(l—ipl

: (10.3)
okjl I'=1 Br

roe By - vHoekc ['-i cBeTonpo3payHoi suenkul); Ans CBETONPO3pPaYHON SAYeiku
npamoyronbHo  dopmbl By = 2apby /[1,77dp(ap + bp)], ona ceBeTonpo3padHol

A4elikn Kpyrrow doopmbl By =1/ dp; 3aech dp - TonwmHa nepennerta ['-i SUEnku,
M;

1) CpeTonpo3payHas sYellka - 4acTb OKOHHOro 6roka, orpaHuM4eHHast
nepenneTamm 1 3anofHeHHas TOMbKO OCTEKIEHNEM.

7p - pagnyc siHerku, m;
A,y - Nnowiaab OKOHHOro 6110ka Mo HapyxHoMy obmepy, M2;
Ap = apbp - nnowanb I'-i A4erikn B cBETY, M2;

ap, by - wpuHa v BbicoTa ['-i AYEKU B CBETY, M;
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Py - KOIMLUMEHT AndPy3HOro OTPaKeHNS BHYTPEHHMX rpaHer nepenneTa /' -
AYelnkn, OTH. en.;

L' - obLiee KOMMYeCTBO CBETOMNPO3PaYHbIX S4EEK B OKOHHOM BrioKe.
(Nckmouena, M3m. N 1). (10.4)

CymmapHas (npsiMas nmoC  paccesiHHasl) COnHevHast paguauus  Ha

rOPU30OHTasbHYI0 NMOBEPXHOCTL (MOKPbLITUE, 3eHUTHbIE dhoHapn) jmr , Mbk/rog-m2,
npu LencTBUTENbHBLIX YCroBUsIX OOMaYHOCTM 3a OTOMWUTENbHLIA nepuosd  Ans
KIMMMaTUYECKOro parioHa CTPOUTENLCTBA pacCUMTbIBaeTCs No goopmyre

m

gt (10.5)
=]

rae /PP - cymmapHas conHeuHas pagvauns Ha rOPU3OHTasbHYIO MOBEPXHOCTb
npy OEenNCcTBUTENbHBIX YCINOBUSX OBMNAaYHOCTM AN i-T0 Mecsla OTOMUTENbHOo

nepvioga, Mx/rog-m2;
i - YUCINO MeCsLeB OTOMUTENbHOTO Mepuoda CO  CPedHEeCYTOYHOW
TemnepaTypon HapyHoro Bo3ayxa, pasHom 1 Huke 8°C, no CI1131.13330.
CymmapHasi (npsiMasi, paccesiHHasi M OTpaXeHHas)) conHeyHasi paguauust Ha

BEPTUKamnbHYyl0  MOBEPXHOCTb  (CTeHbl W OKHa) IFEP, MOx/rog-mM2, npu

OENCTBUTENbHBIX  YCIOBMSIX ~ OBMayHOCTM 3@  OTOMUTENbHBIN  Nepuosa
paccuuTbiBaeTcs no gopmyne

J
, (10.6)

m m m
20 _Z‘iffeP = %(sﬁfp +DXP 4 RPP) - %(SJ-IUPKTEJ-!- +DIF 124 1P 4 1200)
1= 1= i=

roe S;?p - NpsIMasl CorHeYHas pagvaLva Ha BepTUKarbHyl MOBEPXHOCTL Mpu
AEeNCTBUTENbLHBIX YCMOBUSIX OBMayHOCTV B i-M Mecsille OTONUTENbHOro nepuoaa
Ana i -i opyeHTaumm, MOx/m2;
E& Ee
D RFP . paccesHHas UM OTpaXeHHas COMHEYHas paavauus Ha
BEPTVKANbHYI0 MOBEPXHOCTb MPU AECTBUTENbHBIX YCMOBUSX OBMayHOCTY B i -M
mecsiLe oTonuTensHoro nepvoga, Mk/m 2 ;
p pTop
S0, DY - npsamMas v paccesiHHas CorHeuHast paamaLUms Ha ropU3oHTarbHYHO
MOBEPXHOCTb MNPU AENCTBUTErbHbIX YCrOBMAX OBMauyHocT B i-M  MecsAule

otonutenbHoro nepwoda, MIxM2, npuHMMaeTcs MO KIMMaTONorM4ecKum
CMNpaBOYHbIM LaHHbIM;
B - TO e, YTo 1 B chopmyne (10.5);

A.i; - ansbepo NOBEPXHOCTU 3eMIM B i -M MecsLe OTOMUTENLHOro nepuoaa, %,
NPUHUMAaETCA NO KNMMaTonorm4ecKknm cnpaBovHbIM AaHHbIM;

Kraﬂ - KO3(hMUMEHT nepecyeTa MPSAMOA COMHEYHOW paguauumn ¢
rOPM30OHTamNbHOM MOBEPXHOCTM Ha BEPTUKAsbHYIO i-T0 Mecsila OTOMUTENbHOro

nepuoga Ans j-i OpMeHTauuu, NPUHUMAaeTCH MO OaHHbIM npunoxeHus B
HacTOSLLEro cBoAa npasws.
(N3meHeHHas pegakums, Mam. N 1).

10.4 NpaBuna onpegeneHusa otannMBaeMbIX nnowanen m
06beMoB 3aaHUM
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Orannveaemyto nrowaab 3aaHusa 4A,., M2, criegyeT onpeaensTs Kak nrowaib
aTaxen (B TOM Yucrie MaHCapAHOro, OTanMBaeMoro LlOKONMbHOMO U NogBarbHOro)
30aHus, u3MepsieMylo B npegernax BHYTPEHHWX MOBEPXHOCTEN HapYXHbIX CTEH,
BKMOYasa Mrowanb, 3aHMMaeMmylo neperopogkamn U BHYTPEHHUMU cTeHamu. [pu
3TOM NMoWab FIECTHUYHBIX KMNETOK M NMMAITOBBIX LUAXT BKIOYaeTCs B Nrowaab
aTaxa.

B ortannvBaemyio nnowaab 34aHWA  He BKMOYAKOTCHA Mrowagn  TenmbixX
YyepdakoB W MNOABanoOB, HeOTan/MBaeMblX TEXHWYECKMX ITakeW, nogsana
(nognonbs), XONoAHbIX HeoTannMBaeMbIX BepaHA, HeoTannMBaeMbiX NECTHUYHBbIX
KIETOK, a Takxe XONoAHOro Yepaaka um ero 4acTu, He 3aHATOW Nog MaHcapay.

Mpn onpegerneHvn nnowaau MaHCApAHOrO 3TaXa y4uTbiBAaeTCs Nowadb C
BbICOTOM A0 HAKMOHHOro notornka 1,2 m npu HaknoHe 30° K ropu3oHTy; 0,8 M - npu
45°-60°; npn 60° 1 6onee - Nnowaab U3MePSIETCA 40 NIMHTYCA.

Mrowaae XWnbIX NOMeLeHun 3gaHus A, , M2, paccunTbiBaeTcst Kak cyMma
nrowasaen Bcex 06X KOMHAT (TOCTUHBIX) U CNarneH.

OTannueaembiint 06beM 3aaHUA ¥, M3, paccuUnTbIBAETCA Kak NpousseaeHue
oTanmMBaemMon MMOW@AM 3TaXa Ha BHYTPEHHIOI BbICOTY, U3MepsieMylo OT
NMOBEPXHOCTM MOSia NEPBOrO 3TaXa A0 NOBEPXHOCTM MOTOSKA NOCNeAHEro aTaxa.

Mpn cnoxHbix chopmax BHYTpeHHero obbema 3gaHusi oTanMBaemblli 06beM
onpegensieTcss kak o0ObeEM MPOCTPAHCTBA, OFPAHUYEHHOrO  BHYTPEHHUMU
MOBEPXHOCTSAMWN  HapyXHbIX OrpaXdeHWn (CTeH, MNOKPbITUA WM YepgadyHoro
nepeKpbITHS, LLOKOINIbHOTO NEPEKPLITUS).

Mrowaab HapyxHbIX OrpaxaaloWmx KOHCTpyKkumin AZ™, M2, paccuutbiBaeTcs
Nno BHYTPEHHUM pasmepam 3gaHus. ObLwas nnowaab HapyXHbIX CTEH (C y4eTom
OKOHHBIX M OBEpHbIX MPOEMOB) PacCYUTbIBAETCA Kak NpOu3BEAEeHUEe nepumMeTpa
HapyXHbIX CTEH MO BHYTPEHHEN MOBEPXHOCTU Ha BHYTPEHHIO BbLICOTY 34aHus,
nsmepsieMylo OT MOBEPXHOCTU Mofa MepBoro aTtaxa A0 NOBEPXHOCTU NoTorka
nocregHero ataxa C y4eToM MIoWaan OKOHHbIX U ABEPHbIX OTKOCOB rryGMHON OT
BHYTPEHHEN MOBEPXHOCTM CTEHbl OO0 BHYTPEHHEN MOBEPXHOCTU OKOHHOMO WIM
ABepHoro 6noka. CymmapHasi nroLaab OKOH OnpeaernseTcs no pa3mepam NpoeMoB
B cBeTy. [nowaab HapyxHbIX CTeH (HEeMpO3payvyHOM YacTu) PacCUYUTLIBAETCS Kak
pa3HOCTb 06LLel NOWAAMN HAaPYKHBIX CTEH U MIOLLAAN OKOH U HapyXHbIX ABEpent.

Mnowaab ropusoHTanbHbIX HaPYXHbIX OrpaXaeHun (MOKPbITUS, YepaaqyHoro u
LIOKOMNbHOTO MEePeKpbITUN) pacCyYUTbIBAeTCA Kak nnowadb 3Taxa 34aHusa (B
npeaernax BHyTPEHHUX NOBEPXHOCTEN HaPYXHbIX CTEH).

Mpn HaKMOHHBIX MOBEPXHOCTAX MOTOMKOB MOCMNeAHero 3Taxa nrowanb
MOKPbITUSA, YepOadyHoro NepekpbITUS OnpeaensdeTcs Kak nrowanb BHYTPEHHen
MOBEPXHOCTM NOTOrKA.

10.5 Popma aHepreTMYeCcKOro nacnopra NnpoeKkTa 3gaHusi

dopma SHepreTUdecKoro nacnopra rnpoekTa 3[aHus npeacTasneHa B
npunoxexuu [1 C 50.13330.2012.

11 Tennodmnanyeckune pacyeTtbl OTAENbHbIX
3N1eMEeHTOB 3[aHUNn

11.1 TennoTexHMYECKUIN pacyeT orpaxagaroLmx
KOHCTPYKLUUN TennbIX YepAaKkoB

11.1.1 Tpebyemoe conpoTuBRNeEHWE Temnrnonepeaaye MNepekpbiTUS TEMoro

yepaka RgT,pqepm, (M2-°C)/BT, paccuntbiBaeTcs no gopmyre
Rerapne =t Bay, (11.1)

roeRF - HopwmMpyemMoe COMpOTMBREHME Tenronepenadye  MOKPbITUS,
onpegensiemoe no copmyne (5.1) CI 50.13330.2012 B 3aBMCUMOCTUN OT rpagyco-
CYTOK OTOMNMUTENbHOIO Nepuoaa KNMMaTuyYeckoro paioHa CTPoUTENbCTBa;

My - kodhdmumeHT, onpegensembin no dgopmyne (5.3) CM 50.13330.2012,
KoTopasi NPUMEHUTESNBLHO K TENSIOMY Yepaaky UMeeT BUA:
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roe i, - pacyeTHas TemnepaTtypa BHYTPEHHEro BO3AyXa MOMELLEHU BepXHEro
aTaxa, °C;

ty - pacyeTHas TemnepaTypa HapyxHoro Bo3ayxa, °C;

¢ PR - pacueTHas TemnepaTypa Bosgyxa B uepaake, °C; ans pacueta
Tennosoro banaHca ana 6-8-aTaxHbIX 3aaHui - 14°C, ana 9-12-aTaxHbIX 340aHUNA -
15-16°C, ana 14-17-aTaxHbix 3gaHni - 17-18°C. [Ona 3paHui Huke 6 aTaxen
yYepak, Kak NpaBusio, BbIMOMHSOT XOMOAHbLIM, @ BbITSKHbIE KaHanbl U3 Kaxgou
KBapTUPbl BbIBOASIT HA KPOBIIHO.

11.1.2 MNpoBepstoT ycrnoBue 4y = 4% ONs NepekpbiTs no dopmyne

£, —tPR
At = frp—B , (11.3)
RD, wprT e
rae iy, & 00 - To xe, yTo u B (11.2);
Rarquepu,r - MpuBEAEHHOE COMPOTMBMEHWE MepeKpbiTMSA, MpeBbilatoLlee

TpeGyemoe no copmyne (11.1), (m2-°C)/BT;
Ty - KO3(OMUMEHT TENMOOTAAYM MOBEPXHOCTW MEPEKPLITUSI B MOMELLEHUM,
Bt/(m2-°C);

AfE - HOPMUPYEMBIN TemnepaTypHbli nepenag, npuHUMaeMblin cornacHo CI
50.13330.2012 paBHbIm 3°C.

Ecrm ycrioBue 4; = 4;H  HE BbIMOMHSETCS, TO CIeayeT  YBENMYWTb
COMpPOTUBIEHVE Tennonepenaye nepekpbITUS R.]pr%pm OO0  3HaueHus,

obecneymBaroLLEro aTo ycrnoBue.

11.1.3 TpebGyemoe conpoTuBneHVe Tenrnonepeaadye MNoKpbITUSA RDT,PMKP, (m2
-°C/BT), paccunTbIBatoT No dhopmyne

R;,pm:rcp = (z;IBpu — b ) /10,28 e U perr _z?pu)'i'(ﬁmt _zl;mpu)fRurﬁI{JehI;u.CT
n
i+ (qup,:'jl'p,:] fﬂuepn.r » (3;{8}3:{ —iy )amep;:(.cr. f‘%r?)&]e];nﬂr]r
= (11.4)
rae iy, &y, 200 - 10X, yTo U B (11.2);

Gresr - NPUBEAEHHBIV (OTHECEHHBIV K 1 M2 nora Yyepgaka) pacxof Bosadyxa B

cucTeme BeHTUnAL MK, Kr/(M 2 -4), onpegensemsiii no tabnvue 11.1;
£ - yOoenbHas TeNnoeMKkocTb Bo3ayxa, pasHas 1 k[x/(kr-°C);
Leewr - TEMNEpATypa BO34yXa, BbIXOASLLETNO M3 BEHTUMNAUMOHHBIX KaHaros,

npvHMMaemMas paBHom ¢, + 1.5, °C;

R.;Tf]%pu,r- Tpebyemoe  conpoTuBreHWe  Tennonepegadye  4YepaaqHoro

nepekpbiTUs Tennoro depgaka, (M2-°C)/Bt, ycraHaenvBaemoe cornacHo Cl1
50.13330;

HOPM
Ro,rgpu.cr - HOPMMpPYEMOE COMPOTUBIIEHWE Tenmnonepefavye HapyxHbIX CTeH
Tennoro Yepaaka, (M2 -°C)/BT, onpefensiemoe cornacHo 11.1.4;

dm,i - JWMHeHaa nNOTHOCTb TEnnoBOrO MOTOKa 4epes MOBEepXHOCTb
TennousonaumMm, npuxoasiasca Ha 1 M anvHbl Tpybonposoaa i-ro guametpa ¢
y4EeTOM TEMIonoTepb Yepe3 U30NMpPOBaHHbIE OMOpbl, (raHLEBbIE COEQUHEHUs 1

apmartypy, BT/m; Ana YepOakos 1 NOABasioB 3Ha4eHUA Fp; NpUBEAeHsb! B Tabrmue
11.2;

{1p,s - ANVHA TPYGONPOBO/A i -T0 AnameTpa, M, NPUHUMAETCS MO NPOEKTY;
@uepper - NPUBEAEHHan (OTHeceHwHas Kk 1 M2 noma uYeppaka) nrowgab

HapyXXHbIX CTeH Tensoro Yepaaka, Mm2/m2, onpegensemas no dopmyrne
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Feprer = "quepn.cm' JII"'innefzq:[.'r, (11.5)

roe Aepmer - NNOLLAAL HAPYXHbIX CTEH Yepaaka, M2;

AEPH_T - NMoLaab NepeKkpbITUS TEMmoro Yepaaka, M2 .
Tabmvua 11.1 - MNMpuBeaeHHbIV pacxos BO34yxa B CUCTEME BEHTUINSILN

STKHOCTb 3AaHMS MpvBeaeHHbIn pacxod Bo3ayXa Ceerr, KF/(M2-4), nipu
HaNMYUU B KBapTUpax
rasoBbIX MAMT 3MeKTponmT

5 12 9,6

9 19,5 15,6

12 - 20,4

16 - 26,4

22 - 35,2

25 - 39,5

Tabmvmua 11.2 - Hopmuypyemasi MoTHOCTb TEMOBOro MOTOKA Yepe3 MOBEPXHOCTb
Tennounsonsaumm TpybonpoBoaoB Ha Yepaakax U B nogeanax

YcnosHbii guameTp || CpegHsas Temnepatypa TennoHocutens, °C

TpybonpoBoaa, Mm 60 70 95 105 125

JnHeHas NNOTHOCTL TENIOBOrO NOTOKA i , BT/M

10 7,7 9,4 13,6 15,1 18
15 9,1 11 15,8 17,8 21,6
20 10,6 12,7 18,1 204 25,2
25 12 14,4 20,4 22,8 27,6
32 13,3 15,8 22,2 2477 30
40 14,6 17,3 23,9 26,6 32,4




50 14,9 17,7 25 28 34,2
70 17 20,3 28,3 31,7 38,4
80 19,2 22,8 31,8 354 42,6
100 20,9 25 35,2 39,2 47,4
125 247 29 39,8 44,2 52,8
150 27,6 32,4 44,4 49,1 58,2

MpumeyaHne - TNOTHOCTbL TEMMOBOrO MOTOKka B Tabrmuue onpegeneHa npu
cpefHen Temnepartype okpyxatoLlero sozayxa 18°C. Npu meHbLien TemnepaType
BO3Ayxa MMAOTHOCTb TEMMOBOro MOTOKa BO3pacTaeT C Y4Y4eToM crieaytoLew
3aBNCMMOCTH

a¢ = qaltr —8) feg —18)12 (11.6)

roe ¢1s - MMHeHas NNOTHOCTb TEMNSIOBOro NoToka no tabnmue 11.2;

fr - TeMmnepaTypa TennoHocwuTens, LMPKynvpytowero B Tpybonposoge npw
pac4eTHbIX ycroBusix, °C;

¢ - TeMnepaTypa BO3Zlyxa B NMOMELLEHUM, rae NporoxeH Tpybonposog, °C.

11.1.4 Hopmupyemoe conpoTuBreHne Tensonepenade HapyxHbIX CTEH Tensioro
HOPM

yeppaka RD, Eepnﬂ, (M2-°C)/Bt, onpegenalT cornacHo CM50.13330 B

3aBMICUMOCTM OT FPafyCco-CyTOK OTOMUTENBHOIO Nepuoaa KnMMaTU4eckoro panoHa

CTpOUTENLCTBA MPU PacyeTHON TeMnepaType Bo3ayxa B yepaake £, .

11.1.5 TlpoBepslOT HapyxHble Orpaxgarolme KOHCTPYKLMU Ha HEBbINageHue
KOHOEeHCaTa Ha WX BHYTPEHHUX TOBEPXHOCTAX. TemnepaTypy BHYTPEHHEN

NOBEPXHOCTU CTEH Tan' , NEPEKPbITUN Tui T 1 NOKPLITUI Typt Yepaaka crieayet
onpeaensiTb Mo dopmMyrie

Tagw= by o [y Tt (R a )], (11.7)
rae i PR, - TO e, uTo U B cpopmyre (11.2);
cn PP - KOa(hMUMEHT TenrooTaadn BHYTPEHHE MOBEPXHOCTW HAPYKHOTO

orpaxaeHust Tenmnoro yepgaka, B1/(M2-°C), npuHuMmaemblii ana creH - 8,7; ans
NOKPbLITUA 7-9-3TaxHbIX AomoB - 9,9; 10-12-aTaxHbIX - 10,5; 13-16-aTaxHbIX - 12

B1/(m2-°C);
K, - npvBegeHHoe conpoTvBIIEHWE Tennonepeaaqe HapyxHbIX CTEH Réfp%pum,
5 RO p R 2
NepeKkpbITUA fo wpmmepesp. W MOKPBITUA £y ey nop,  TEMIOTO  Yepaaka, (M
-°C)/BT.
Temnepatypa TO4KM POChI £y BbIYUCIIAETCA CrieayoLM obpasom:

a) paccuMTbIBAETCS BrarocogepaHue Bo3ayxa Yepaaka Juepn No dopmyre

Tagi= Gt (11.8)
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roe fy - BIarocoAepkaHWe HapyXHoro Bo3sfdyxa, /M3, npu pacyeTHoM

Temneparype i, , pacCuuTbIBaeMoe no hopmyrne
S = 000794 e, f(1+2, /273, (11.9)

roe e, - CpegHee 3a sHBapb napuumanbHoe [faBrieHne BopasHoro napa, [la,
onpeaensiemoe cornacHo CIM 131.13330;

AF - nMpupalueHue BriarocodepaHusa 3a CYET MOCTYNIeHUA BriarM ¢ BO34YXOM
M3 BEHTUIMALUMOHHBLIX KaHamos, /M3, npuHMMaeTca: OnS AOMOB C ra3oBbiMU

nnmvtamu - 4,0 /M3 | Ans AOMOB ¢ anekTponnmramu - 3,6 /M3 ;

6) paccunTbiBaeTCs NapuvanbHoe AaBrieHVe BoAsHOro rnapa Bo3gyxa B TENsom

YyepaaKke Fpq, [1a, no dopmyne
rppn = 125,9j,mpu(1+z§ep”f2?3) : (11.10)

B) no Tabnuuam napuuarnbHOro [OaBfiEHWSI HaCbIWEHHOTO BOASAHOrO napa
onpeaensaeTcsa TemnepaTypa TO4KM Pockl £3 MO 3HAYEHMIO E= 2.

MonyyeHHoe 3HayeHue I, [OMKHO YAOBIETBOPSITH YCIOBUIO iy < Tyz (CTEH

e MepeKpbITAN Toi ' 1 NOKPbITUN TapT ).

11.2 TennoTexHU4YeCKUN pacyeT orpaxagarowmx
KOHCTPYKLMUWN TEXHUYECKUX NOANONUN

11.2.1 TexHuyeckue noanofbst (TEXNOAMOMbSA) - 3TO MOABalbl C HWXHEW
pa3BogKkon Tpyd cUCTEM OTOMMEHWs, ropsiiero BOOOCHabXeHus, a Takke Tpyd
CUCTEMbl BOOAOCHa0XeHMs 1 KaHansawuu.

11.2.2 Hopmupyemoe conpoTuBreHvne Tennonepenadve Réfme,CT, (m2-°C)/Br,
YacTU LOKOMbHOW CTEHbl, PaCMOfIOKEHHOW BbIlE YPOBHSI TPYHTa, OnpedensioT
cornacHo 5.2 CI1 50.13330.2012 gns cTeH B 3aBUMCUMOCTU OT TpPagyCco-CyTOK
OTONUTEMNBHOIO MepuoAa KIMMaTUYECKOoro pavioHa cTpouTenscTsa. [pu atom B
KayecTBe pacyeTHOW TemnepaTypbl BHyTPEHHEro Bo3ayxa MPUMHUMAIOT PacyeTHYH

Temnepartypy Bosyxa B Texnognosse z;'mm, °C, paBHyto He meHee nntoc 2°C npu
pacyeTHbIX YCIOBUSIX.

11.2.3 OnpegenstoT nNpuBegeHHOE COMNPOTUBIIEHNE Tensonepeaade R;rﬂmg, (m

2.°C)/BT, orpaxgalowyx KOHCTPYKLWUM 3arnybrieHHoW YacTu Texnoanorbs,
PacrosoXXeHHbLIX HUXe YPOBHS 3eMSIM cormacHo nogpasaeny 5.6 HacTosiwero ceoaa
npaswur.

11.2.4 Hopmupyemoe conpoTusneHve Tenrnonepegadye LoKONbHOro nepekpbITus

Han Texnogronsem KT 1, M2-°C/BT, paccumTbiBaloT no dopmyrne
HOPM
Rn,l?ox.lznf'Rgpr (11.11)
roe R - HopMMpyeMoe conpoTMBReHWe Tenronepenade nepeKkpbITUii Haf

Texnoanonbem, onpegendeMoe B 3aBMCUMOCTU OT rpagyco-CyTOK OTOMUTESNIbHOIo
nepuoaa KnmmaTtn4eckoro pa|7|0Ha CTpoOUTENBLCTBA,

#y - KO3(pdmumeHT, onpegensembln no dopmyne (5.3) CM 50.13330.2012,
KoTopasi B JaHHOM Crly4ae UMeET BUA:

i _gmm

E H
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rae t, - pacyeTHash TemnepaTypa BHYTPEHHEro BO3AyXa MOMELLEHWI HIDKHEro
aTaxa, °C;
’ y

ty -TOXe,4ytoun s 11.1.1.

11.2.5 TemnepaTypy Bo3ayxa B Texnogmnorbe fno, °C, paccuyuTbiBalT Mo
dopmyrne

H
AR R;':le;‘;l + _z;,qw-;w- + 0,28 P o #ta Py +
1=

+£H‘4’L[DK.3 ’rR;leKj +f’HAtl, IOKE.CT fRDl-pr.[lJK.CT ]f

f[AltnK.lfR;mpnél + 0,280, Bp+AI.EDK3ng oE3 +'ALEDKCT DLDJK.CT]’ (11.13)

rae i, - pacyeTHasi TemnepaTypa Bo3ayxa B MomeLleHun Hag Texnognossem, °C;

ty -TOXe,4ytoun B 11.1.1;
Frp,i, lpi, € - TOXe, 4TO M B (11.4);

AmK1 - nrowagb Texnoanonbs (LLOKOMbHOMO NepekpbIThs), M2 ;
RD %1 - HOPMMpYEMOe COMpOTMBMEHWe —Tensonepeaade  LOKOMbHOrO

nepekpbiTus, (M2-°C)/BT, ycTaHaBMBaemoe cornacHo n.11.2.4;

Fiom - 06Bbem Bo3ayxa, 3anonHSIIOLLEro NPOCTPAHCTBO TEXNOANONbLS, M3 ;

#, - KpaTHOCTb BO3dyxooGMeHa B noagarne, 4-l: npu npoknagke B nogsarne
rasoBbIX TPy6 #, = 1,041, B ocTanbHbIX cnyyasx #, =0,54-1;

F - NMoTHOCTb BO3[yXa B TexXnoanonbe, Kr/m3 , npuHumaemas pasHown P = 1,2
Kr/m3 ;

Apx 3 - NNOWaaL Nona v CTeH TeXNOANOrbs, KOHTAKTUPYHOLLMX C FPYHTOM, M2

R k3 - TOXe, uTon B 11.2.3;

A er - NNOWAAL HAPYXHbIX CTEH TEXMOAMOMbS HaZ YPOBHEM 3eMn, M2
BR -Toxe,ytonB 11.2.3
, IOE.CT , 2.3.

Ecnu tf¥ oTnmyaeTcss OT nepeoHadanbHoO 3agaHHoON Temnepatypel 6Goree
yem Ha 0,1°C, pacyeT MOBTOPSIIOT, NPUHMMas TemnepaTypy B MOAMOMbE pPaBHO

nony4YeHHon z;":"m no 11.2.4-11.2.5 po nony4yeHuss paBeHCTBa BENWYWH B
npeablAyLieM 1 nocrneayoLem Lwarax.

11.2.6 PaccuuntbiBatoT ¢ no dopmyne

.ﬁ _é‘i‘epﬂ
At=—%_B o (11.14)
0K,

roe iy - Toxe,4ytomn B 11.2.4;

M - 10 xe, uTo U B 11.2.5;
R;'DEJ";I TO Xe, ytou B 11.2.4;

& - cornacHo Tabmmue 4 CIM50.13330.2012.
MpoBepsAlOT nomnydeHHoe 3HaveHwe Af Ha cobniogeHve TpebGoBaHust Mo
HOpMMpYeMOMY TemrnepaTypHOMy nepenagy Ans nona nepeoro ataxa, He 6ornee

As® =2°C (Tabrnmua 5 CI150.13330.2012).
(N3meHeHHas pepakums, Nam. N 1).

11.3 PacyeT conpoTMBneHnn Tennonepenaye y4acTkoB
CTEH U OKOH, PacnosioXeHHbIX 3a OCTEKJIEHHbIMU JNTOKUAMU
n 6ankoHamu
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11.3.1 Tlpu ocTekneHun nomxui Kn GankoHoB oOpasyeTcs 3aMKHYTOe
NPOCTPaHCTBO, TemnepaTypa KoToporo dhopMupyeTcs B pesyrbTate Bo3LencTBUs
OrpaXKOaloLLMX KOHCTPYKLUMA 3TOro MPOCTPaHCTBA, cpefbl MOMELUEHUS 30aHus U
HapyXHbIX YCroBui. TemnepaTypa BHYTPM 3TOr0 MPOCTpPaHCTBa onpegensieTcs Ha
OCHOBE peLLeHUs ypaBHEHWs TenroBoro GanaHca OCTEKNEHHOW MOMKUM WK
6ankoHa (ganee - nogxun)

A —éam>ilc4*fﬂsff§+> = (o —%)E;:A;fﬂ.;?}-‘), (11.15)
i= i=

rae i, - pacyeTHasa TemnepaTtypa BHyTpPeHHero Bo3ayxa nomelleHus, °C;
ty - pacyeTHas TemnepaTypa HapyxHoro Bo3ayxa, °C;

i5.n - TEMMNepaTypa Bo3ayxa NPoCTpaHCTBa OCTeKNeHHON noaxum, °C;

+
AT R.;.T - COOTBETCTBEHHO Mroliaab, M2, U NpYBedeHHoe CONpPOoTVBReHne

Tenronepegade, (M2:-°C)/BT, i-ro y4acTKa OrpaxmoeHus Mexay MOMeLLeHNeM
30aHnA N NoaXUeNn;
# - YNCIIO Y4acCTKOB OrpaXdeHUin Mexay NOMeLLEHWEM 30aHUS U NIOLKNEN;

A, RU“%_ - COOTBETCTBEHHO Mrolaab, M2, 1 NPUBEAEHHOE COMPOTUBIIEHUE

Tennonepegade, (M2-°C)/BT, j-ro ydyactka OrpaxgeHus Mexay Jomxuen K

Hapy>XHbIM BO3yXOM;
# - YMCIIO Y4aCTKOB OrpakaeHWU Mexay NoIelt U HapyXHbIM BO34YXOM.

11.3.2 TemnepaTypy Bo3gyxa BHYTPU OCTEKIEHHOWM nogxuu is., °C, crnegyet
paccuuTbiBaTh No dopmyrne

n = i i
o = 31805512850 || 1 1R+ By 185 |
i= = b= A=

(11.16)

11.3.3 Tlpn onpegeneHMM  HOPMUPYEMbIX  3HAYEHUA  NPUBELAEHHBIX
CONPOTMBIEHUI TennonepeaaYde orpaxgatoLLmx KOHCTPYKLMI OCTEKNEHHOW JIO4XUN

Rg,pm n RCTPDK, pasgensowmx BHYTPEHHIOI W HapPYXHYHO Cpedbl, COTMacHO NyHKTY
52 CI_50.13330.2012 6a3oBble 3Ha4yeHuss Tpebyembix COMPOTUBIEHWUIA
Tennonepeaaye cteH n okoH no Tabrmue 3 CI150.13330.2012 crnenyeT yMHOXaTb

Ha KoadpmumeHT #;, paccumTaHHbii no dopmyne (5.3) CM50.13330.2012,
KoTopasi B JaHHOM criydae OyaeT nmeTb BUA:

Ex =8
nf:B—ﬁElH’ (11.17)

fp =iy

roe # - KO3(hUUMEHT, 3aBUCALLMA OT MONOXKEHUS HAPYXHOM MOBEPXHOCTU
OrpaXkgaloLLmX KOHCTPYKUMA 34aHUSI MO OTHOLUEHMIO K HapyXHOMY BO34yXy; O5is
HapY>HbIX CTEH N OKOH OCTEKITEHHOWN NOOXNM;

R;EE?;T - npuBegeHHoe CconpoTuBIieHMe Tenrnonepenaye Hapy>KHOl71 CTEeHbl B

npegernax ocTekneHHow nogu, (M2 -°C)/BT;

REK - NPUBEAEHHOE COMPOTMBIIEHWE Ternronepenaye 3anosfiHEHWUA OKOHHbIX
MPOEMOB M MPOEMOB JOAKWUM, PACTOSIOKEHHbIX B HApPYKHOW CTEHe B npenernax

ocTekneHHol noaxun, (M2 -°C)/BT.

11.4 PacyeT npuBeaeHHOro cConpoTUBIieHUA
Tennonepenaye CBeTONPO3payYHbIX OrpaxaarLmx
KOHCTPYKLUN

MpubrkeHHbIA  pacyeT NPUBEAEHHOrO COMPOTMBMEHWUS  Tenronepenave
CBETOMPO3paYHbIX OrpaXkgatoLMx KOHCTPYKUMIA MpPOBOAUTCS B COOTBETCTBUM C
METOAMKOW, u3noxeHHon B npunoxenun E CM 50.13330.2012. lMNpu aTtom, B
KayecTBe MNMOCKOrO 3fieMeHTa BbICTYNaeT CTEKMonakeT B CBOEW LieHTpanbHOM
(ogHOpOQHOM) YacTu, a B KavyecTBe SIMHENHbIX 3MEMEHTOB MPUHUMAKOTCS Y3Mbl
CTblKa CTEKIIoNakeTa C paMoM, BKIKo4asi pamy.
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11.4.1 ConpoTuBneHne Tennonepedaye LEHTPanbHOM YacTu CTeknonakeTa
NPUHYMAETCA MO pe3ynbTaTaM MCMbITaHUA B akKpeguToBaHHOM nabopartopuu. B
clfiy4ae OTCYTCTBUSI [AaHHbIX WCMbITAHUA [OMYCKAeTCs MNPUHUMATb 3HayeHusi
COMNPOTMBMEHUA Tennonepeaaye LEHTpanbHOM YacTu cTekrnonaketa no Tabnuue
11.3.

11.4.2 KonuyecTBO IMHENHbIX 3MEMEHTOB [AOMMKHO COOTBETCTBOBATL 4uCHy
pasnuuyatomxcs no pasmepam (TOMWMHE UMM LUMPUHE) WM COCTaBY Y4acTKOB
pambl, OKpyXaroLwmx cTeknonakeT. Hanpumep, Ans OBYXCTBOPYATOrO OKOHHOMO
6roka B Hambornee NPOCTOM Criy4ae MOXHO Bbl4EMUTb TPU MIMHENHbIX anemeHTa: 1 -
©OKOBYIO 1 BEPXHIOIO PaHMLY, 2 - HUXKHIOK rpaHuLly, 3 - rpaHuLy Mexay CTBOpKamu.

PacueT yaenbHbIX MoTepb TENSOThl Yepes NIMHENHbIE 3rIeMeHTbI NPON3BOAUTCA
B coorBeTcTBuUM c npunoxenvem E CI1 50.13330.2012. lMpn pacyeTte notepu
TeNnmnoThbl, KaK 4Yepe3 CTbIK, TaK 1 Yepe3 pamy, OTHOCATCS K JIMHENHOMY SfIEMEHTY.
MpuHumaeTcsl, 4TO BCHA MMOWAAb OKOHHOrO 6Orioka 3anonHeHa OAHOPOAHBLIM
cTeknonaketom. [loTepu uYepe3 nuHelHble 3MEMEHTbl cryxaT gobaBkamu K
noTepsiM Yepes CTeKIonakeT.

Mpn pacyeTe TemnepaTypHbIX MOMEN ANA HaxoXOeHus yaernbHbIX NoTepb
TEeNnnoTbl Yepe3 MMHENHbIE 3NeMEeHTbI CNeayeT YYUTbIBaTb BHYTPEHHIOK CTPYKTYPY
npomna 1M AMCTaHLUMOHHYIO paMKy B cTeknonakete. CTekrnonakeT 3ameHsieTcs
naHenbi0 M3 CTEKON W 3KBMBANIEHTHOrO Martepuarna Ha MecTe Mpociioek C
COXpaHeHveM pa3mepoB. KoadxpuumeHT TenrnonpoBO4HOCTM 3KBMBAIIEHTHOIO
mMarepuarna HaxogutCa U3  paBeHCTBa  COMPOTMBMEHWs  Tennonepegadve
CTeKsionakeTa n BBOAUMOW B pacyeT naHenu. KoaddpmuueHT TensnonpoBogHOCTU
cTekna npyHumaeTcs pasHbiM 1 B1/(m-°C).

11.4.3 B cnydyae pacyeTta CBETOMPO3paYHbIX KOHCTPYKUWA ONA KOHKPETHOro
30aHMST U HanMuusl OaHHbIX O cnocobe WX MOHTaxa, JonyckaeTrcsi B pacyeTax
TemnepaTypHbIX Nonen Ans NMHENHbIX 3NIEMEHTOB YyYUTbIBATb AeTanmm 3agenku. B
YaCTHOCTW, [JOMYCKaeTCsl y4uTbiBaTb B pacyeTax HaxnecT YTennuirens wmm
BHYTPEHHEN OTAENKM Ha pamy.

B cnyyae pacuyeta cBeTONpo3payHbIX KOHCTPYKLUWUA BHE NpoekTa 3gaHua (ond
usgenust) pacyeT NpoOBOAMUTCS ANA CTaHO4APTHOIO CThiKa CO CTEHOM 6e3 HaxnecToB
Ha KOHCTpykuuto n croem MY, oToensowyMm CTeHy OT M3Oenms TOSNWMHON He
MeHee 20 Mm.

Tabmmua 11.3 - ConpoTuBreHust  Tenronepedadye  LEHTpanbHOM — YacTu
CTeknonakeTa (OLEeHOYHbIE)

Bup cTeknonaketa COI'IpOTMBJ'IeHI/Ie Tennonepenave LleHTparnbHom

YyacTu cTeknonakeTa, &g ; gax, (M2:-°C)/BT

OﬂHOKaMeprle CTeKrnonakeTbl

PaccTosiHne PaccTosiHne PaccTositne
Mexay mMexay mMexay
cTeknamm 12 || cTeknamm 16 Mm || cTeknamm 20
MM MM

M3 ctekna 6e3 nokpbiTuii|| 0,34 0,35 0,35

C 3anosiHeHNEM BO30yXOM

M3 ctekna 6e3 nokpbiTuii|| 0,36 0,37 0,37

C 3anosSIHEHNEM aproHOM

C opgHum cTteknom c| 0,59 0,65 0,64

HU3KO3MUCCUOHHBIM

MSrKUM  MOKPbITUEM  C

3arMofIHEHWEM BO3YyXOM
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C ogHum cTeknom c|[0,76 0,81 0,79

HU3KO3MMUCCUOHHBIM

MSAMKUM  MOKPbITUEM  C

3arnoriHeHNEM aproHOM

C opgHum cTteknom c| 0,86 0,84 0,82

HU3KO3MMUCCUOHHBLIM

MATKUM  MOKPbITUEM  C

3arnoriHEHEM KPUMTOHOM

[ByxKamepHble CTEKINONakeThl
PaccTosiHne PaccTosiHne PaccTosine
mMexay mMexay Mexay
cTeknamm 10 || cteknamn 14 mm || cTeknamm 18
MM 1 10 Mm n 14 mm MM 1 18 MM

M3 ctekna 6e3 nokpbiTuii|| 0,46 0,5 0,53

C 3anornHeHnemM BO34yXOM

C opgHum ctekrnom c| 0,64 0,78 0,9

HU3KO3MMCCUOHHBLIM

MSITKUM  MOKPbITUEM  C

3anorHeHeM BO34yXOM

C ogHum cTeknom c|[0,78 0,95 1,05

HU3KO3MMUCCUOHHbIM

MSIKUM  MOKPbITUEM  C

3arnosiHEHEM aproHOM

C pBymsa cTeknamm c ([ 0,82 1,06 1,27

HU3KO3MMUCCUOHHBLIM

MATKUM  MOKPbITUEM  C

3arnorHEHEM BO34YXOM

C pnByma cteknamm ci(1,1 1,4 1,55

HU3KO3MMUCCUOHHBLIM

MATKUM  MOKPbITUEM  C

3anosfiHeHnemM aproHoM

C pnByma cteknamm c (1,73 1,71 1,67

HU3KO3MNCCUOHHBIM
MATKUM NOKPbITNEM C
3anoriHeHnem KpunToHomM




MpumeyaHns

1 He pekomeHayeTCcs 3aMeHATb B CTEKIOMNAKETaxX BO3A4YX MHEPTHbIMM rasdamm 6e3
MCMOSb30BaHUS] HU3KOIMUCCUMOHHBLIX TMOKPbITUI, TaK Kak 3TO MeponpusaTve
npakTudeckn He gaet adppekTa.

2 PekomeHayeTcs KOMOVMHMPOBATb CTEKMNA C HU3KO3SMWUCCUOHHBIM MOKPLITUEM C
3aMofHEHNEM MEXCTEKOMbHOrO NPOCTPaHCTBa WMHEPTHbIMU rasamu, Tak Kak B
3TOM Chnyyae JOCTUraeTcs MakCumMarbHbI 3MEKT OT KaXKO0ro MeponpuUaTUS.

3 TlpomexyToYHble 3HA4YeHWs1 PacCTOSHUIA MeXdy CTeknamMui NPUHUMAaKTCS
UHTepnonsauuen.

4 [aHHble B Tabnuue npuBeaeHbl MO pacyeTy AN CPeaHUX 3a OTONUTENbHbLIN
nepvoa TemnepaTtypHbIX nepenagos.

11.5 Kputepun nogbopa creknonaketoB B OKOHHOM Groke
B Llensx 3HeprocbepexeHus

B HacTosilwem noppasgene npegnaraeTcst anroputMm nogbopa OCTekneHus B
OKOHHOM 6noke, obnapatoLlero 3Heprocbeperatommm cBoWCTBaMW,
00YCMNOBNEHHbMN  HU3KOIMWUCCUOHHBIMMA  MOKPbLITUSIMK, € UCMOMb30BaHWEM
KpUTEPMEB, ONpeaenstoLmX AOMYCTUMOE CHIPKEHUE eCTECTBEHHOW OCBELLEHHOCTM
M TEenmnomnocTynsieHUA OT COSIHEYHOW paguauumM C  Y4eTOM  KIMMaTu4ecKmx
ocobeHHoCcTe MeCTHOCTWU. [pyMeHeHMe YyKasaHHbIX KPUTEPUEB [OMKHO ObiTb
HamnpaeneHo Ha ONTUMM3ALMI0 BblGOpa OCTEKNEHUSS C  HU3KO3MUCCUOHHBIMM
nokpblTusMn. [ns nogbopa OCTEKNeHWs C HU3KO3IMUCCUOHHBLIMU MOKPLITUSIMA
HeobXxoauMO BbINOMHWUTL cregyowme gencteus no 11.5.1-11.5.5.

11.5.1 BblGupaloT CTekrnonakeT cO CTekNaMu C  HU3KO3MWUCCUMOHHbLIMMU
NOKPLITUSIMW U CTEKNOMAKET C TaKMM e KONMMYEeCTBOM Kamep, HO co cTeknamm 6e3
HM3KO3MMCCUOHHBIX NMOKPbITUIA Nno Tabrmue b.1.

11.5.2 T[poBogAaT pacyeT MPMBEAEHHOTO COMPOTUBIEHNS Tennonepenade
OKOHHOro 6rnoka cornacHo 11.4 ¢ AByMs BapvaHTaMun ocTekreHus: 6e3 nokpbITus

11
(vHoekc "6n") Rﬁrrf, M2-°C/BT, 1 C HU3KO3IMUCCMOHHbLIM (3Heprocbeperaromm)
MOKpbITUEM (MHAeKC "an") RiP  m2-°C/BT.

11.5.3 TpoBoaAT MpOBEpKy CTeKfonakera Ha COOTBETCTBME KpUTepusM Mo
aHeprocbepexeHuto (11.5.4) n no ceBeToTexHUYeckmm xapaktepuctukam (11.5.5).
CreknonakeT criegyeT BbIOMpaTb NPy COBMECTHOM BbIMOMHEHWUN KPUTEPUEB.

11.5.4 Kputepuin aHeprocbepexeHnst 4na BCEro 3gaHus

PaccuunTbiBaloT 3Ha4YeHue kputepust M Mo cdopmyre

J L 1 1
0,0864-TCOM- 33y (=)
jHE ol it

M=

J Lj
2P 272141 (6mjt — Gomt)]
F J = 2147 jI\& 6njl snyl ’ (1118)

roe J - KonM4ecTBo hacafoB B 34aHW, LT

L_,- - KONMYEeCTBO OKOH Ha j-M thacage, WT.;

JBep

j - CONHeuHast papuvauus, noctynatwoulas Ha J-¥ dacag 3a OTONUTENbHBIN

nepvioa, Mx/(rog-m2 ), paccumtbiBaeTcs cornacHo dgopmyne (10.6);

FCOI1 - rpapgyco-cyTkM oTonuTENbHOrO Nepuoa, °C-cyt/rog;

Aj] - nnowaab /-ro okHa Ha j-m ¢hacage, M2;



Tpj1 - KO3MIMLMEHT, yYMTHIBAIOLLMIA 3aTEHEHNe CBETOBOIO NpoemMa /-ro okHa Ha
J-M dracage Henpo3payHbIMM dNeMeHTamMm1 3anoriHeHWs, OTH. eq., paccy1TbIBaeTCcs
no cpopmyne (10.3);

8oujl, &owil - KOIMDMLMEHT OBLLUEro nporyckaHus COMHEYHOW 3SHeprum

CTEKIMonakeToMm, YCTaHOBMEHHbIM B /-e OKHO Haj-M dhacape, onpegensercs no
Tabmvue b.1 ans BeiGpaHHbIx B 11.5.1 cTeknonakeToB 6e3 nokpbiTun (uHaekc "o6n")
1 ¢ 3HeprocbeperaloLLmMmMm NOKPLITUAMM (MHOEKC "an") COOTBETCTBEHHO.

3HayeHue kputepust M [OoImkHO BbITh GornblLUe eauHULbI:
M>1. (11.19)

Yem Gornblue 3HavyeHue Kputepusi M , TEM BbIrOAHEEe NpPUMEHEHWEe B AaHHOM
KnMMaTe OKOHHOro 6rnoka C ocTekneHvem, obnagatomm sHeprocbeperarommMm

cBOWCTBaMM.

11.5.5 Kputepun nogbopa no CBETOTEXHUYECKMM XapakTEpUCTHKaM

PaccuutbiBaloT 3HaveHne Kputepua P Ong Kaxaoro BapyaHTa OKOHHOro 6noka
B 34aHUK:

P 3" o
R () B _
Ry Rg}: , (11.20)
roety - OOWMA KOIHMLUMEHT CBETOMPOMYCKaHWA  OKOHHOro  Gnoka

(paccuntbiBaetcs no dopmyne (3.15) CM 52.13330.2016) npu ucnonb3oBaHUm
OCTEKMEHNA C  HWU3KOIMWCCUOHHBIMM  MOKPbITUSIMU  (MHOekc "an") un 6es
HM3KO3MMWCCUOHHbIX MOKPLITWA (MHAekc "on"):

Top = T1TT3Ty, (1121)

30eCb T; - KO3(PMLIMEHT CBETOMPOMYCKaHWSA CTEKMOMakeToB CO CTeKnamu C
HW3KO3IMWUCCUMOHHBIMU  MOKPbITUAMM  (MHAEeKC "an") n 6e3 HU3KO3IMUCCUMOHHBLIX
noKpbITUA (MHAEeKC "6n"), onpedensembld Ans BblOpaHHbIX CTEKONaKeToB MO
Tabmvue B.1;

7, - TO Xe, 4To B doopmyrie (11.18);

73, T4 - KOOMMLIMEHT, YHUTHIBAIOLLMIA MOTEPU CBETA B HECYLLMX KOHCTPYKLIMAX

(npn 6okoBoM ocBeLleHUN T3=1) U KOIPMULNEHT, YINTBIBAIOLLMIA NOTEPU CBETA B
COMHLe3aLLMTHBIX YCTPOUCTBaX, onpeaensemslie no Cl52.13330;

Rg? R™ _cm. 11.5.2;

R.. - npvBegeHHoe COMpOTMBIIEHWE TeMnonepenade CTeHbl, B KOTOPOi

YCTaHOBIEH OKOHHBbIN 610K, M2 -°C/BT, onpeaensieTcs cornacHo npunoxeruto E CI1
50.13330.2012.

3HayeHne Kputepust P OOIDKHO ObITh Gonblue eauHULbI:
P>1. (11.22)
Yem Oornblue 3HayeHune kputepust P, TeM adxpekTvBHEE OyAeT OKOHHbIM Brok co
CTEKIOMaKeToM C 3HeprocGeperalowyMy MOKPbITUAMU MPU  YCTAHOBKE €ro B

cucTemy "CTeHa - OKHO.
Moapasnen 11.5. (BeegeH gononHutensHo, Mam. N 1).

MpunoxeHue A. KoadhpnumeHTbl nanyvyeHus
pa3nnyHbIX MaTtepuarnosB
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MpunoxeHune A

Tabrmua A1

Matepuan

KoadbdmumneHTt
usnyyeuus, &, Bt/(m2
K4)

AMOMUHWIA NONUPOBaHHbLIN 0,23-0,34
AMOMUHWI C LLEPOXOBATON NOBEPXHOCTHIO 0,34-0,4
AntomuHeBas donbra € 3epkanbHOW nonuposaHHow || 0,3
NoBEPXHOCTHIO (knacc 0bpaboTku He meHee 14)

AntoMrHMeBasa gorbra B CTPOUTENbHbIX KOHCTPYKLUMAX ([ 0,5
ANOMUHUIA OKUCTEHHbIN 0,63-1,09
AntomMnHMeBas okpacka 2,88
AnMtOMUHMEBBIV NAK Ha LLEPOXOBATON NracTuHe 2,25

Jlak YyepHbI GnecTswmiA, pacnblfieHHbIn Ha nnacTuHe || 4,95

Jlak 6enblin 4.6

J1ak YyepHbIi MaTOBLIN 5,52
Mepb TLATENBHO NONMPOBAHHANA 3NEKTPONMTHas 0,1

Mepgb nonvpoBaHHas 0,13
Meab, okucrneHHass npu  HarpeBaHunM pao 600°C, || 4,49
MOKpbITas TONCTbIM CIOEM OKMUCU

Bymara 6enas 4,08
Bymara xentas 414
Bymara kpacHas 4,37
Bymara 3eneHas 4,95
Bymara cuHsaga 4,83




M'MncokapToH 414
OMmaneBas kpacka 5,18
BeToH ¢ LwepoxoBaTon NOBEPXHOCTbLIO 3,61
XpU30TUNLEMEHT LLIEPOXOBATbLIN 5,52
Enb cTporanas 4,44
[y6 cTporaHbI 5,16
Kupnuy rivHsHbIA 00bIKHOBEHHBbIN LLIEPOXOBATbIN 5,1-5,3
[MeHononmcTmpon 49
CTeKIo OKOHHOe rmagkoe 5,41
CTekno maTtoBoe 5,562
LUTykaTypka n3secTkoBasi LLepoxoBaTas 5,23
[nnuTka meTnaxckasa rmagkas 4,69

MpunoxeHue b. KoadhcdnumeHtol

cBeTonponycKaHus, obwero nponyckKaHuA
COJITHEeYHOM QHeprmn un Tennonepenaydu no

LLeHTPY Haubornee NpuUMeHsieMbIX

CTeKnonaketoB

MpunoxeHune b

* NameHeHHas peaakums, Mam. N 1.
Tabrmua B.1

dopmyna cTeknonaketa no[OCT

24866 er; OTH. fn’ OTH. IOJCO) BT/(m2
4M, -16Ar-4M, 0,81 0,76 2,6
4M, -16Ar-K4 0.75 0,72 1.5

0,74 0,73 15
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4M, -16Ar - 14 0,80 0,61 1.1
0,80 0,64 1,1
0,81 0,74 1,3
6CH - 16Ar - 4M, 0,70 0,43 1,1
0,74 0,44 1,0
ACU - 16Ar - 4M, 0,67 0,42 1,0
6CK -16Ar-4M, 0,60 0,55 1,6
4M, -16Ar-4M, -16Ar-4M, 0.74 0,68 17
4K -16Ar-4M, -16Ar - K4 0.63 0,58 0.8
AU -16Ar-4M, - 16Ar - 4 0,71 0,50 06
0,74 0,63 0,7
0,73 0,62 0,7
Mpuvmevanne - B HacToswen Tabrmue B dopMyrnax CTEKJIonakeToB
UCMonb30BaHb! CrieayHoLLmMe YCIIOBHbIE 0603HAYEHMS:
CW - conHuesallMTHOE N HU3KOIMUCCUOHHOE MN-CTEKIO;
CK - conHue3aLmTHOe U HU3KO3MUCCUOHHOE K-CcTekro.

Mpunoxenwve b. (M3meHeHHasn pegakuusi, Mam. N 1).

MpunoxeHue B. KoadhdpnumeHtbl nepecyeta
NPSAMON COJSTHEYHOM pagmMauum c
ropM3oHTaribHOM NOBEPXHOCTU Ha
BEepPTUKaSIbHYIO

MpunoxeHwe B

Tabrvua B.1

Mpagychl || Mecsaubl
C.LL.
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HI Hu Hm HIV Hv Hw Hvu va HIX Hx HXI Hxn

KOxxHasn opueHTauuna

37 1,97(1,37(0,85({0,46 (/0,241 0,16| 0,19 0,34 (0,65 1,14/ 1,71 2,13
38 2,00(1,40(/0,88(/0,47] 0,26 0,17 0,20(/0,35|/0,67 | 1,16 1,73 [ 2,23
40 2,15(1,50(/0,92(/0,51]/0,28{ 0,19/ 0,23/ 0,39|/0,71]/ 1,20 1,85( 2,40
42 2,25(1,60((1,00(/0,541/0,30{0,22(/0,26 (| 0,43/ 0,751,301 2,05 || 2,60
44 2,50(1,70((1,03//0,60//0,33{0,24(/0,28(/0,47|/0,80) 1,45 2,20 [ 2,80
46 2,85(1,85(/1,08/0,63|0,36(0,28(0,32(/0,51|/0,86) 1,50 2,40 3,10
48 3,20((2,00(/ 1,200,681/ 0,40( 0,30 ([ 0,35/ 0,54/ 0,93 1,60 2,60 || 3,60
50 3,50((2,20(/ 1,30/ 0,73/ 0,44 | 0,34 (| 0,38 /0,60 1,00/ 1,75|2,90 (4,10
52 4,0 |12,35|1,40((0,78|/0,48)0,37|0,41| 0,64 (1,08 1,85| 3,20|4,70
54 4,5012,55(1,50((0,84/0,52] 0,40/ 0,44 0,68 (1,17 2,00| 3,70|| 5,40
56 5,15((2,80(/1,55//0,90|/0,55| 0,44 (| 0,48/ 0,74/ 1,26|/2,20| 4,20 (6,10
58 6,00 3,10((1,75|/0,97]/ 0,60 0,480,521 0,78 1,33/ 2,404,801 7,20
60 7,20((3,50(/ 1,85/ 1,03|0,64 (0,50 (0,56 | 0,83 1,44 | 2,60 5,50

62 4,00(2,00(1,10{(0,67/0,54) 0,591/ 0,88| 1,56 || 3,00 || 6,65

64 4,90(2,30([1,19((0,71|/ 0,570,611/ 0,94 | 1,68 || 3,40

66 6,00((2,50(/ 1,26/ 0,76 0,60 0,66 || 1,00 || 1,84 || 4,00

68 7,30(/2,85(/1,35|/0,82] 0,62 0,69 1,04 || 2,02 4,50

70 3,20((1,44/0,86|/0,64|0,72|1,10(/ 2,20 || 5,35

72 3,55((1,55(/0,92]0,66( 0,73 1,16 || 2,40

74 4,00(1,65(/0,98(/0,70(/0,77]11,22]| 2,60




76 4,65(/1,74((1,04|0,71|0,79|/1,33 |/ 2,74

78 5,25|/1,81|/1,08(/0,72| 0,82 1,44 || 2,86

tOro-BocTO4Has opueHTaLms

37 1,35(/1,00(/0,70/ 0,55 0,40/ 0,34 (/0,30 0,42|/ 0,66 (/0,90 | 1,35 1,70
38 1,35(/1,00(/0,70/ 0,55/ 0,40/ 0,34(/0,31{ 0,43/ 0,66 (| 0,92/ 1,35 1,70
40 1,40(/1,05((0,75| 0,56 0,41/0,35(/0,34|0,45|/0,70(/0,97 || 1,40 1,70
42 1,50(/1,15]/0,80/ 0,58 0,44 (/0,36 (/0,37 | 0,49|/ 0,72/ 1,01 1,45| 1,75
44 1,70(/1,20]/0,85/ 0,62 0,45/0,37(/0,40{ 0,52|/0,75|/ 1,08 || 1,55 1,90
46 1,85(/1,30(/0,900,65|/0,49(/0,39(/0,42|0,55|/0,79 |/ 1,17 || 1,65 2,15
48 2,05|/1,40((0,95((0,70{/ 0,50/ 0,41/0,46 ({0,591 0,81 1,25|/ 1,80 | 2,50
50 2,30)/1,55([1,00((0,75/0,53|/0,45/0,49{0,62| 0,86 1,35/ 2,00 || 2,90
52 2,65|/1,70((1,10{(0,79/0,55|/0,49/0,51{{0,65| 0,93 1,47 2,25|| 3,30
54 3,10//1,80(/1,20({ 0,84 0,600,521 0,54 (| 0,69/ 1,01 1,59 2,55 || 3,75
56 3,60(2,00(/1,25(/0,88/0,61/0,56| 0,57 || 0,72/ 1,101/ 1,72 2,90 || 4,30
58 4,20((2,20((1,35{|0,93|/0,65/0,58({0,59 0,77 1,19 1,87 || 3,40 5,00
60 5,10(2,45|/1,45(/0,97 (0,69 0,60/ 0,60/ 0,80 (1,26 | 2,08 3,95

62 2,80)/1,60((1,02({0,71{0,62] 0,62 0,84 || 1,35 2,34 | 4,75

64 3,30|/1,70(( 1,06 (0,75 0,63 0,65 0,87 || 1,44 || 2,64

66 4,00((1,85(1,12|/0,78| 0,64 (/0,67 0,91 1,55]| 3,00

68 4,95(/2,10(1,18(/0,80//0,65(/0,69({0,95] 1,65] 3,39

70 2,30|/1,26(/0,84 (/0,66 0,71{/1,00|/1,77 || 3,85

72 2,60(/1,35((0,87(/0,69(0,72|/1,04 || 1,90




74 2,95|/1,45(/0,90((0,701[ 0,75/ 1,10 2,00

76 3,45((1,58(/0,94( 0,700,771 1,151 2,12

78 4,20(1,75(/0,96| 0,710,781 1,24 |1 2,25

KOro-3anagHas opveHTaums

37 1,50((1,05|/0,75/0,47(0,30|/0,30 |/ 0,35|{ 0,45{ 0,601/ 0,79 1,10/ 1,45
38 1,50((1,05|/0,801/0,50(0,35|/0,31 0,35|{ 0,46 |{ 0,64 | 0,81 1,15| 1,50
40 1,60((1,10{/0,801/0,53|0,40|/ 0,33/ 0,36 || 0,49(0,65| 0,90 1,30(/ 1,63
42 1,70((1,201/0,811/0,55|0,40|/0,36 || 0,39 ([ 0,50( 0,700,991 1,50|| 1,75
44 1,80((1,30{/0,901/0,59(0,45|0,38 || 0,40 [ 0,52(0,75]/ 1,07 | 1,60/ 1,90
46 2,05(/1,40(/0,92(0,62|0,47|0,40(/ 0,41/ 0,55((0,781/ 1,15(1,75| 2,15
48 2,35(/1,60(/1,03({0,65|0,47| 0,41/ 0,43/0,59(/ 0,83 1,23 1,90 2,55
50 2,50(/1,70((1,10({0,690,50| 0,42 0,45/ 0,61/ 0,84 |/ 1,30{2,10| 2,95
52 2,85(/1,85((1,20(0,72{0,50| 0,46/ 0,49/ 0,63/ 0,95 1,401/ 2,30|| 3,40
54 3,30(12,00(/1,25|/0,77 || 0,55/ 0,48 0,50|/0,68 1,00 | 1,52 (2,65 3,95
56 3,80(12,20(/1,30(/0,81{ 0,58/ 0,50 0,53|0,72|/ 1,05/ 1,65| 3,00 || 4,45
58 4,50((2,45/(1,40|0,86|0,60|/0,52 0,56 (0,77 [ 1,13/ 1,79 3,35 5,35
60 5,20(12,80(/1,50/0,90{ 0,63/ 0,54 | 0,58/ 0,81//1,20/ 1,95( 3,80

62 3,25(/1,70(/0,97(0,65|/0,56|0,61/0,86 | 1,25/ 2,15 4,55

64 3,90(/1,90(/1,04 (/0,680,601 0,65/ 0,90( 1,39 2,45

66 4,75(/2,101{1,11{/0,76| 0,640,701 0,97 || 1,50 || 2,85

68 5,60(2,30((1,21{0,82[0,670,73|1,02|/1,65|| 3,33

70 2,55|11,30(/0,88((0,71{/0,75|1,09(1,80 || 3,85




72 2,80(/1,42|(0,90(/0,73| 0,78/ 1,16 1,95

74 3,10(/1,52|(0,95(/ 0,75/ 0,79 1,26 || 2,12

76 3,40(/1,62|/0,97 (/0,76 0,80/ 1,37 || 2,30

78 4,00((1,73{{ 1,000,771 0,82| 1,50 || 2,45

BocTouHas opueHTauums!

37 0,52|/0,46/0,40|/0,42|0,42/0,39| 0,44 0,40((0,45|10,50| 0,42 || 0,54
38 0,52)/0,48(/0,42{(0,43|0,42|0,39/0,44 (0,40 0,45 0,50 0,44 || 0,54
40 0,55)/0,50(0,46{( 0,44 | 0,42 0,40/ 0,44 (/0,41 0,46 0,50 0,48 | 0,54
42 0,58]/0,52(0,50(( 0,45 0,42 0,40/ 0,44 (0,42 0,46 0,50 0,54 || 0,55
44 0,60)/0,54(0,53((0,47|0,42| 0,42/ 0,44 (/0,43| 0,48 0,52| 0,59 | 0,62
46 0,63)/0,57|[0,58( 0,48 0,44 0,43 /0,44 ((0,45| 0,50/ 0,56 || 0,61 || 0,72
48 0,65)/0,62|(0,60((0,50/ 0,46 0,44 || 0,46 (0,48 0,54 0,58 0,64 || 0,80
50 0,68)/0,65|[0,61/0,53| 0,48 0,46 (/0,47 [ 0,49 0,56 0,62/ 0,66 || 0,86
52 0,70)/0,67|/0,62( 0,55/ 0,50/ 0,47 || 0,48 (0,51 0,60 0,64 || 0,69 || 0,90
54 0,71)/0,70|(0,63( 0,56 0,52 0,50 || 0,50 {{ 0,53/ 0,62 0,67 || 0,72 || 0,92
56 0,72]/0,73|(0,64 (/0,58 0,54| 0,52 /0,53 (0,56 | 0,64 | 0,68 0,76 || 0,94
58 0,74)/0,78(0,64 (/0,61 0,57 0,54 || 0,54 || 0,57 | 0,66 | 0,70| 0,80 || 0,96
60 0,76)/0,87|/0,66 ([ 0,64 | 0,59/ 0,56 || 0,56 || 0,58 0,68/ 0,72 || 0,86

62 0,96 0,70|(0,66 ([ 0,60 0,58 0,57 || 0,60 | 0,721/ 0,78 | 0,91

64 1,04/0,76(0,691 0,62 0,59 0,58 (0,62 0,76 0,88

66 1,14/0,84(0,72| 0,64 0,60 0,59( 0,64 | 0,80 1,00

68 1,20((0,921(0,74| 0,65/ 0,61/ 0,60(( 0,66 0,84 1,15




70 1,00(0,78(0,66/0,62| 0,60 0,70 0,88 |[ 1,32
72 1,10(0,84((0,69(/0,63|/ 0,62 0,74 0,92 |{ 1,52
74 1,25(0,91((0,72|/ 0,64/ 0,64 0,78 0,94 |[ 1,76
76 1,4411,02{(0,76 || 0,65| 0,66 0,82 0,96
78 1,66(1,15((0,78 /0,66 0,68 0,86 1,00

B.4.

1 B nepvoa ¢ HoAGps No mMapT KoadprUUEHTbI KrBJ-,- npvBeaeHbl Ans 3anagHoun
Cubupu n CpeagHent Asnm, a ans EBponevickoii Tepputopun Poccum n BocTouHoi

Cubupu 3a aT0T e nepuog KoaddpmumeHTbI Kmﬁ npvBeneHsl B Tabnmuax B.3 n

Tabmmua B.1. (M3meHeHHas pegakuums, M3m. N 1).
Tabnuua B.2

Mpagychl
c.L.

Mecsaubi

I I [ v |V VI (vie v ffIixe |1 X XX

[anbHun BocTok (BocTO4Hasi opueHTaums)

44 0,54 0,57(0,43|/0,44 10,40 0,31(/0,29(/ 0,380,501 0,52 0,58 || 0,61
46 0,60 0,60(0,49(0,46] 0,42 0,36(0,35(/0,43|/ 0,52 0,56 | 0,65 || 0,66
48 0,64 0,62(0,55(/0,49] 0,44 0,40(0,40(/0,47|/0,53] 0,600,701/ 0,76
50 0,70 0,66 /0,62 0,52| 0,47 0,44 0,42 0,48/ 0,55/ 0,63 0,80 0,88
52 0,741 0,68 0,680,541 0,50/ 0,45( 0,43/ 0,49/ 0,57 0,681 0,91 [ 1,00
54 0,781 0,71(/0,74//0,56)/ 0,51 0,46 (0,42 0,50(/ 0,58 0,72 1,06 | 1,42
56 0,84 0,74(/0,80(/0,58]0,52|0,46(0,40(/0,50(/0,60/ 0,781 1,22 1,24
58 0,881 0,77/0,86|/0,60/ 0,54 0,46 (0,47 0,50| 0,62 0,881 1,48 1,36
60 0,931/0,80(/0,92|(0,63|/0,55| 0,46 0,47 || 0,51/ 0,66 1,04
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3anagHas opveHTauusal

37 0,54)10,50(0,46 (0,36 0,34|/ 0,34 (| 0,40({0,40| 0,42 0,38 0,42/ 0,54
38 0,54)/0,50(0,47 (0,38 0,34|/ 0,34 (| 0,40({0,40|0,42| 0,40 0,44 || 0,54
40 0,56)/0,51|(0,48( 0,40 0,35|/ 0,34 (| 0,40({0,42| 0,43 0,42/ 0,48 |/ 0,54
42 0,58)10,52(0,50( 0,42 0,36/ 0,35/0,40({0,42| 0,44 0,46 0,54 || 0,55
44 0,60)/0,52(0,53(0,43| 0,38 0,36 (| 0,40({0,42| 0,45| 0,48 0,59 || 0,62
46 0,64)/0,57/0,58( 0,44 | 0,39| 0,37 (/0,42 {0,42| 0,46 0,52 0,61 0,72
48 0,70)/0,62(0,60(0,46| 0,40 0,38 /0,42{0,42| 0,48 0,55 0,64 || 0,80
50 0,75)/0,69((0,61{( 0,47 0,42] 0,40/ 0,43 (0,44 0,50 0,58 || 0,66 || 0,86
52 0,80)/0,77/0,62{(0,48| 0,43| 0,42 0,44/ 0,46| 0,53 0,60 0,69/ 0,90
54 0,86)/0,86(0,63((0,50{0,45| 0,44 (/0,45({0,48| 0,56/ 0,64 0,72/ 0,92
56 0,941 0,98(0,64|0,52| 0,46 0,46 0,47 0,52|/ 0,58 0,68 0,76 || 0,94
58 1,06 1,08 0,64 ([ 0,54/ 0,48| 0,47 0,48 0,54 |[ 0,60/ 0,70 0,80|| 0,96
60 1,191,181/ 0,66 || 0,56 || 0,50/ 0,49 0,52 || 0,56 || 0,62 || 0,74 | 0,86

62 1,29(0,70(/0,59 /0,54 /0,54 ]/ 0,54 | 0,58 0,66 |[ 0,78 || 0,91

64 1,40( 0,76/ 0,64 || 0,58/ 0,56/ 0,56 | 0,62 0,72 |{ 0,86

66 1,52|0,84/0,70((0,60(/0,60/ 0,60 0,68 0,78 |[ 0,94

68 1,62(0,92(/0,78 /0,66 0,64 0,64 0,72 0,84 |[ 1,08

70 1,00(0,86{(0,70(/ 0,67 0,680,801 0,88 |[ 1,30

72 1,10(0,92((0,76(/0,71]/ 0,72/ 0,88 0,92 |[ 1,66

74 1,25(1,00((0,80((0,74|/ 0,76/ 0,95|| 0,96

76 1,4411,09((0,80((0,76|/ 0,77/ 1,02 1,00




78 H H 1,66(1,15((0,801/0,76( 0,77 1,04 1,01 H H
[ansHun BocTok (3anagHasi opueHTaums)

44 0,56/ 0,54 0,49 0,44 (/0,40 0,49( 0,49| 0,46 0,50/ 0,55|{ 0,56 || 0,62
46 0,63/0,60(0,53|/0,46 | 0,42 0,48 0,48|0,50( 0,52 /0,56 || 0,58 || 0,64
48 0,69/ 0,66 0,57 (/0,49 0,44 | 0,48 0,48|0,53/ 0,53 /0,56 |{ 0,59 0,68
50 0,75//0,71|/ 0,62 0,52/ 0,47 0,48 0,48|0,55(/ 0,55/ 0,57 || 0,60 || 0,74
52 0,81/ 0,77 0,66 |/ 0,54 (/0,501 0,48 0,48 0,56 0,57 || 0,58 |{ 0,62 0,80
54 0,87/ 0,83/ 0,70|/0,56 || 0,51 0,48 0,48 0,57 || 0,58 || 0,59/ 0,66 || 0,86
56 0,9410,89|0,74/0,58/ 0,52 0,48 0,49|0,58( 0,60/ 0,600,701 0,92
58 1,00((0,95/0,78{/0,60( 0,54 0,48 0,50/ 0,59( 0,62 0,60 0,75|| 1,00
60 1,06 1,04|/0,821/0,63|0,55| 0,48 0,52/ 0,60 (0,66 | 0,61
CeBepo-BoCTOYHas OpreHTaLus 2

37 0,04 0,06(/0,12({0,19{0,22| 0,26 0,23/ 0,21/ 0,16/ 0,11 0,07 0,03
38 0,04(/0,06(/0,12({0,19{0,22| 0,26 0,23/ 0,21/ 0,160,111 0,07 0,03
40 0,03(/0,06(/0,12({0,19{0,22|0,26 /0,24 || 0,21/ 0,16 |/ 0,10 0,06 || 0,02
42 0,02(/0,06(/0,12{{0,19{/0,23| 0,26 0,24 || 0,21/ 0,16 {[ 0,101/ 0,05 | 0,01
44 0,02(/0,06(/0,12{{0,201/0,23|0,27|/0,25| 0,21/ 0,16 |[ 0,09 | 0,04 | 0,01
46 0,02(/0,06(/0,13({0,20/0,24|0,27|/0,25| 0,22/ 0,16 |[ 0,09 | 0,04 | 0,01
48 0,01(/0,06(/0,13({0,201/0,25|0,28|0,26 || 0,22/ 0,16 |[ 0,09 | 0,03 | 0,01
50 0,01/0,06(/0,13({0,201/0,26 0,28/ 0,27 || 0,23 || 0,16 |[ 0,09 | 0,03 || 0,01
52 0,01/0,06(/0,13{{0,21{/0,27(0,29/0,28 || 0,24 || 0,16 |[ 0,09 |/ 0,02 | 0,01
54 0,01(/0,06(/0,14{0,21|/0,28(0,30//0,29 0,25/ 0,16 |[ 0,09 | 0,02 | 0,01




56 0,01{,0,05| 0,141/ 0,220,291/ 0,310,301/ 0,25/ 0,17/ 0,09| 0,02

58 0,050,141 0,230,311/ 0,320,311/ 0,26| 0,18/ 0,09| 0,02

60 0,040,141 0,240,321/ 0,33 0,321/ 0,27 0,18/ 0,09| 0,02

62 0,04 0,15(0,25( 0,34 0,350,331 0,280,191 0,09

64 0,030,151 0,26 (0,36 0,37 0,35 0,29, 0,20 | 0,09

66 0,030,161 0,270,381 0,39 0,37 0,30 0,21 | 0,09

68 0,03(0,17(0,29( 0,40 0,420,411 0,321/ 0,23 0,09

70 0,18(/0,31(0,42( 0,46 0,46 0,35 0,25/ 0,10

72 0,19((0,34( 0,44 (0,50 0,52 0,38, 0,27 0,10

74 0,20(/0,38/0,46( 0,550,571 0,42 0,29

76 0,220,441 0,480,601 0,621 0,45

78 0,23(/0,48( 0,501/ 0,65 0,67 0,48

CeBepo-3anagHas opueHTauus

37 0,060,061 0,120,171/ 0,20 0,22/ 0,25|/ 0,20/ 0,14 0,07 || 0,05|| 0,03
38 0,050,061 0,120,171/ 0,20 0,22/ 0,251/ 0,20/ 0,14 0,07 || 0,05 || 0,02
40 0,040,061 0,120,171 0,21 0,230,251/ 0,20/ 0,15/ 0,08 || 0,04 || 0,02
42 0,030,061 0,130,181/ 0,21/ 0,230,251/ 0,20/ 0,15/ 0,08 || 0,04 || 0,01
44 0,020,061 0,130,181/ 0,22 0,24 0,25/ 0,21/ 0,15]| 0,08 | 0,04 || 0,01
46 0,020,061 0,130,181/ 0,22 0,25/ 0,25/ 0,21/ 0,15/ 0,08 || 0,04 || 0,01
48 0,020,061 0,140,191/ 0,23 0,25/ 0,25/ 0,21/ 0,16/ 0,08 || 0,03 || 0,01
50 0,020,061 0,140,191/ 0,23 0,26 0,251/ 0,21/ 0,16/ 0,08 || 0,03 || 0,01
52 0,020,061 0,150,191/ 0,23 0,26 | 0,251/ 0,22/ 0,16/ 0,08 || 0,03 || 0,01




54 0,02(/0,06(/0,15({0,201/0,24|0,27|/0,25| 0,22/ 0,16 || 0,08 | 0,02 | 0,01
56 0,02(/0,06(/0,16{{0,20/0,25| 0,28 0,26 || 0,23 || 0,16 || 0,08 || 0,02
58 0,02(10,06(/0,16{0,21{/0,26| 0,29/ 0,27 || 0,24 || 0,16 || 0,08 || 0,01
60 0,05|/0,17/0,22(0,27{ 0,31/ 0,29 0,26 0,17 || 0,07 || 0,01
62 0,05(10,17/0,23{(0,29/0,33|0,32|0,27| 0,18 || 0,07

64 0,05(10,18/0,25((0,31/0,37|0,35(0,29/ 0,19/ 0,07

66 0,05(10,19(/0,27/0,35|( 0,42 0,39(0,32| 0,20 || 0,07

68 0,05(10,20(/0,30({0,39|(0,47| 0,44| 0,35/ 0,22/ 0,07

70 0,21//0,33/0,44 (/0,52 0,49 0,39| 0,24 || 0,07

72 0,23//0,37/0,49((0,57 /0,55 0,43| 0,27 || 0,07

74 0,24|/0,43 /0,54 ((0,62/ 0,61 0,48 0,29

76 0,26/0,52(/ 0,60/ 0,67 || 0,66 || 0,52

78 0,28//0,63/0,66/0,71[0,70 0,57

CeBepHas opueHTaums

37 0,01//0,04 (/0,08 (0,06 || 0,02

38 0,01//0,04 (/0,08 (0,06 || 0,02

40 0,01//0,04 (/0,08 (0,06 || 0,02

42 0,01//0,04 (/0,08 (0,06 || 0,02

44 0,02//0,05 /0,08 (0,07 || 0,02

46 0,02((0,05| 0,09 0,07 || 0,02

48 0,02//0,05(/0,09|{0,08| 0,03

50 0,02/0,06 (/0,10 0,08 0,03




52 0,02((0,06(/0,11]/ 0,09 0,03

54 0,02((0,07(/0,12]/ 0,09 0,04

56 0,02((0,08(/0,12]/0,10]| 0,04

58 0,02((0,09(/0,13]/0,11]| 0,05

60 0,02((0,09(/0,14]0,12]| 0,06

62 0,03({0,11(/0,18] 0,14/ 0,07

64 0,03((0,14 (/0,23 0,181/ 0,08

66 0,04 (0,170,281 0,221/ 0,09

68 0,06 ([0,20(/ 0,340,281/ 0,11

70 0,07{0,24|/0,40)/0,35]|0,15

72 0,09((0,30(/0,47]/ 0,411/ 0,19

74 0,13(0,38(/ 0,54 0,47 0,23

76 0,22((0,48(/0,58|0,53|| 0,27

78 0,30({0,55(/0,61] 0,57 0,29

! B nepvop ¢ HosiGpsi Mo MapT koaddmLmenTbl £Tayi nprBeaeHs! Ans 3anagHoi
Cubupu n CpeaHent Asnm, a ans EBponerickoit Tepputopun Poccumn n BoctouHoi
Cubupu 3a aToT e nepuod KoaddpmumeHTbI Kmﬁ npvBeaeHsl B Tabnmuax B.3 n
B.4.

2 [na paioHa [ancHero BocToka KoagdpuLMeHTbI Kmﬂ C MIOHA NO aBerycT
npvBeneHbl B Tabnuue B.5.

3 [Ona toxHbIX parioHoB [anbHero BocToka KoadduLMeHTbI KFE-;‘:‘ C MIOHA Mo
utorb NpuBeaeHsl B Tabnmue B.5.

Tabrmua B.3

pagychl || BocTouHas opueHTaums pagychl || S3anagHasn opveHTaums
C.LL. C.LL.




Mecsubl Mecsubi

I I [ XX I I [l XX
EBponeiickasa Tepputopust Poccum
42 0,46 0,40(/0,38(/0,51]/ 0,46 |42 0,56 (0,54 (/0,48 0,51 0,46
44 0,52(0,44(0,42(/0,541/ 0,50 44 0,62((0,56(/0,52] 0,54 | 0,54
46 0,57 0,47(/0,44 /0,56 0,56 || 46 0,69((0,60(/0,56) 0,56 0,64
48 0,62(0,51(/0,48(/0,59( 0,64 |48 0,76((0,64(/0,59( 0,591 0,75
50 0,681/0,54 (/0,520,641 0,72 50 0,83((0,66 (/0,62 0,64 0,85
52 0,7410,58(/0,56 || 0,69 0,83 || 52 0,88((0,70(/ 0,660,691 0,93
54 0,79(/0,62(/0,60( 0,76 0,92 54 0,92((0,76(/0,70) 0,76 0,96
56 0,841 0,66 (/0,64 0,83]/0,90| 56 0,94(0,84(/0,72] 0,83 0,94
58 0,90(/0,70(/0,66/0,921/0,90|| 58 0,96((0,94|/0,76]/ 0,92 0,94
60 0,96 0,74 (/0,66 || 1,03 60 1,00/ 1,060,811 1,03
62 0,78 0,66 62 1,20(0,88
64 0,84 /0,66 64 1,381 1,00
66 0,66 66 1,06
Tabrumua B.4
papychl || BocTouHas opueHTaums "pagychbl || 3anagHasa opueHTaumns
C.LL. C.LL.

Mecsubl Mecsubl

I I [ XX I [ XX
BocTtoyHas Cunbupb
52 0,5410,53(/0,53(/0,48( 0,41 52 0,72|(0,56 (/0,530,701 0,71




54 0,581/0,54 (/0,54 /0,53]/0,50|| 54 0,79((0,62(/0,54 0,74 0,74
56 0,6210,58(/0,56 /0,58 0,58 || 56 0,87((0,68(/0,56) 0,78 0,78
58 0,66 0,60/ 0,58 /0,641 0,66 | 58 0,97((0,74|/0,58) 0,82 0,82
60 0,741 0,63/ 0,63 0,68 60 1,12| 0,82 0,63/ 0,87
62 0,70({0,70(/0,70 62 0,94(/0,70(/0,90
64 0,72/0,80 64 1,081 0,80
66 0,96 0,89 66 1,26 0,89
68 1,141 0,97 68 1,541 0,97
70 1,05 70 1,05
72 1,16 72 1,16
Tabrnumua B.5
pagyceol CeBepo-BoCcTOYHas 'papycsl c.w. || CeBepo-3anagHas
C.LL. opueHTauus opueHTauus
Mecsubl Mecsubl
Vi VI VIl Vi VI
[NanbHuin BocTok
42 0,18 0,19 0,17 42 0,36 0,30
44 0,18 0,19 0,17 44 0,36 0,30
46 0,18 0,18 0,18 46 0,29 0,30
48 0,18 0,18 0,18
50 0,19 0,19 0,19
52 0,19 0,19 0,20
54 0,21 0,20 0,21




56 0,23 0,21 0,21

58 0,25 0,22 0,22

60 0,28 0,23 0,23

MpunoxeHue I'. MeToauka pacyeTta cpoka
OKYyNnaemMoCTU MeponpUATUIA NO yTensieHUo
orpaxpgaroLien KOHCTPYKLnmn

Mpunoxenne I

.1 PacyeT c AUCKOHTMPOBaHMEM MPOMEKYTOYHbIX JOXOL0B

Ecrm npomexyToyHble Aoxogbl, 0O6pa3oBaBLUMECS BCMEACTBUE CHUXKEHMWSA
rogoBbIX 3KCNyaTaLUOHHbIX U3OEPXKEK B pe3ynbTate NPUMEHEHUs! OrPaXKaeHWn C
MOBbILLEHHOW TEMMO3aLLWMTON, Y4acTBYIOT B 060pOTE AEHEXHbLIX CPEACTB (TpaTsaTcs
Ha 3apnnaTty, noralweHve KpeauToB W T.4.), 8EIUMUHA  CYMMapHbIX
OuckoHmuposaHHbIx 3ampam, C3, py6., npyBegeHHas K KOHLY pac4eTHOro cpoka
T, net, ANa Kaxaoro BapuaHTa orpaxkgatollen KOHCTPYKLMM pacCyUTbIBAeTCs Mo

copmyrie
CI3=SK (1+p/1007 +2-[(1+ p/ 10007 =1]-(100/ 3, (r.1)

roe > K =04V, - CcyMmapHble KanuTanbHble 3aTpaTbl Ha [OMOSHUTENbHOe
yTEenrneHne orpaxaeHui, pyo.;

'y - CTOMMOCTb TEMIOU3OIALIMOHHOTO MaTepuana B aerne, py6./m?;

Vo - OOLWMIA 06BEM TENMOM30NALUN B OFPAXAAIOLLMX KOHCTPYKLMSAX, M3 ;

2 - CyMMapHbI€ rogoBble 3KCMyaTalMoHHbIe U3nepxkn, pyb./rod, B LeHax Ha
MOMEHT Hauarna aKkcnnyarauum 3gaHus;

2 - Hopma AWCKOHTa, %, NpuHMMaemas B pa3mepe He MeHee Oe/CTBYLLEN
KroueBow ctaeku LieHTpanbHoro 6aHka Poccuiickon ®epepaumu.

Ona  okoH4YaTenbHO MPUMHMMAEMOro BapuaHTa orpaxaarolet KOHCTPYKLUUK
3Ha4yeHue C3 oormkHO ObITb HAUMEHBLLLNM.

Ecrn u13BeCTHO, 4YTO 3HA4YeHUs CYMMapHbIX FOOO0BbIX 3KCNyaTaLUOHHbIX

usgepkek = Ans pasHbiX NET B TEYEHVE MPeAnonaraeMoro cpoka 3KChniyaTayum
3[1aHus, BbIPKEHHbIE B LiIEHaX Ha MOMEHT Hadara aKcniyatauuv 34aHusl, MoryT He

coBnagatb, Ans pacdeta I3 crnegyet ncnonb3oBatb dopmysy

T )
CM3=FE - A+p1007 +5 1+ /1003, r.2)
i=
roe 9!' - BeNMYMHa = anda i-ro roga ¢ MOMEeHTa Ha4ana aKkcnnyatauum sgaHus.

MakcumMarnbHbIN AUCKOHTUPOBAHHbIA CPOK OKYNaeMOCTU Ty MeponpusaTUin no
YTENINEHNIO YCTaHaBMMBAETCS MO COrMacoBaHWMIO C 3akasyumkoMm, HO He Gonee 10
net. ®akTUYECKUA ANCKOHTUPOBAHHBLIN CPOK OKYNMaemoCTW pacCUMTBLIBAETCH MO

cdopmyrne

_ =In(1- p73/100)

= rs3
T m( 14 pr100) (r3)

roe TEI - 6e30MCKOHTHbIN CpPOK OKynaemocCTHu, neT, paccyuTbiBaeMbIn No cbopmyne

Ty = S EIAD, (r.4)

roe A3 - CHWKeHMe TrodOoBbIX JKCMIyaTalWOHHLIX PaCXOAO0B & Ha TEnsoBylo
aHepruio 3a cueT aHeprocbepexeHust, py6./ron, paccunTbiBaemoe no dopmyre

PR REIESEl NN (r.5)



rae Drn = 086 Cooy - P 11.

3necb 0,86=3,6/4,19 - koadbduumeHT nepecyeta 3 MBTy B lkar; Cper -
OencTBylOLMA Tapud Ha TennoByto aHeprvio, pyb./MTkam; | u Il - uHAekcol,

obosHavalowpe 3HadeHns @ u 01, KoTopble onpeaerneHbl no | v Il BapuaHTam
YCTPOMCTBA 34aHWs MO pe3ynbrataMm  OLEHKU  YAENbHOW  TEenno3alyTHOM
XapakTepucTuku. B BapuaHTe | JONONHWTENbHOE MOBbILLEHWE TEMNo3alwmThl He
npegycMatpuBaetcs; BapuaHT Il npegycmaTpuBaeT Harmyme Takoro NoBblLLEHUS.

T - rogoBble TEMMoONoTEPU Yepe3 orpaxaeHust 3aaHus, MBT-u/rog;
BbIYVCIATCS AN KaX40ro BapuaHTa rno dopmyrne

QL = 24k oV TCOI 108 (r.6)

roe V,p - oTanmmeaemblii 06beM 3gaHus, M3 ;

T'ZOII - 3HaveHue rpagyco-CyTOK OTOMUTENBLHOrO nepuvoda Ans panoHa
cTpouTenbcTBa, °C-cyT/rog, onpegensemoe no copmyre (5.2) C 50.13330.2012;

k.5 - yOenbHas TennosalmTHasi xapakTepucTuka 3aaHusl, onpefensevasi B

COOTBETCTBUM C pasaesioM 5.8, Bt/(m3 -°C);

24 - KOMMYeCTBO YacoB B CyTKax.
PeLueHve cumTaeTcs 9KOHOMUYECKM OBOCHOBAHHBIM NMPU BbINOMHEHWUN YCIOBUS
Top = Thay - ANA MONydYeHUA HarmsgHOW MMMIOCTPAUMM  Pe3ynbTaToB  TEXHUKO-

3KOHOMMYECKOro 0BGOCHOBaHUA pekoMeHayeTcss nocTpouTb rpadwkm O3 B
3aBMCUMOCTV OT T [Ns CpaBHMBaeMbIX BapMaHToB. B aToM cnyyae 3HaveHve T B
TOYKE nepeceveHVst rpadmKoB (Mpy ee HanMuum) aaeT NPUBTIVKEHHYIO BEMUUUHY

T

oK -

.2 PacueT c HapalweHue M (Kanutanusaumei) NPomeKyToUHbIX J,0X0A0B

Ecnn npomexyTouHble [Ooxodbl, O6pasoBaBlUMECS BCNEOCTBUE CHIDKEHUS
rO0BbIX 3KCMIyaTaLMOHHbIX U3OEpXeK B pesyrnsTare MOBbIWEHUS TEnno3almThi
OrPaXKOEHWIA, KanUTanM3npyloTCs, T.e. COOTBETCTBYIOLLIME CYMMbI PasMeLLaloTcs Ha
6GaHKOBCKOM Aeno3nTe nog npoLeHT, sHadenuna CI3 wenecoobpasHee npmsoaunTb
K MOMEHTY BBOAA 3[4aHVs B aKcNiyaTauumio. Torga BenuumnHa CH3 ansa kaxgoro
BapuaHTa paccuyuTbiBaeTcs rno dopmyrne

C,[[S:ZK+9-[(1+pf100)r—1]-(100fpj, (r.7)

rae 2K, 3 n? -10%e, yto n B dopmyne (I".1).
Ecnm nsBecTHo, YTO 3Ha4YeHUs = O51s pasHbIX NET B TeYeHWe npearnonaraeMoro
Cpoka 3KcnnyaTauuu 3[aHusi, BbIpaXEeHHble B LieHaX Ha MOMEHT Hadana

aKcnnyaTauum 3faHus, MOryT He coBnagaTtb, To Ana pacuyeta X3 cnegyert
ucnonb3oBaTb GopmyIny

O3 =Y E +£:31- 1+ pi100) (r.8)

roe 3; - Toxe, 4To u B hopmyne (.2).
DaKTNYECKUA OUCKOHTUPOBAHHBIA CPOK OKYMaemocTu B 3TOM  Clyyae
BblYMCAETCA Mo dopmyne

 W(1+ T p/100)

n(l+p/100) (-9

oK

JanbHenwme pacyeTbl NpoBoAATcA adanorvyHo [.1. BenuuuHa 7, npu
KanutanmsauumM  NPOMEXyTOYHbIX  [JOXOOOB  BCErja MeHblle, 4YeMm Mpu
OUCKOHTUPOBAHMM, NO3TOMY 00NacTb TEXHMKO-3KOHOMMYECKOM LLenecoobpasHoCcTm
peanusaunm aHeprocbeperaroLLmx MeponpuaTUn B 3TOM Clly4ae pacLUMpsieTCS.

MpunoxeHue A. MeToauka onpeaeneHuns
TensIoNPoBOAHOCTU CTPOUTESNIbHbIX
MaTtepuanoB npu ycrioBUAX 3Kcnnyarayum


http://docs.cntd.ru/document/1200095525

KOHCTPYKUuun A vunu b

Mpunoxenne [

Mpn pacyeTe TepMUYECKOr0 COMPOTUBMAEHUSA CrlOS OQHOPOAHON YacTu
dparmerTa R, m2-°C/BT, TennonpoBogHOCTb MaTtepuarna crnos Ay, Bt/(m-°C), npu

YCIOBMAX SKCNIyaTauun KOHCTPYKUMM A unm B - A, W Ag COOTBETCTBEHHO
npuHuMaoT no npunoxeHnto T CI50.13330.2012 nmbo paccumTbiBalOT MO

dopmynam:

Ap =ho(l+mwy), (a.1)
Ap =ho(1+1wp), (0.2)
roe Ay - TenmnonpoBOOHOCTbL MaTepuarna B CYXOM cocTosHuu, BT1/(M-°C),

onpeaensemas no metoanke FOCT 7076;

N - koadpmumeHT TenmoTexHnyeckoro kadectsa 1/%, npuvHVMaembln Ons
TENnnom3onsaumMoHHbIX MatepuanoB no Tabrmmue [O.1 rmbo onpegensiembii no
pesynbTatam cepum ucnbitTaHuin no FOCT 7076 no dopmyne

_ Ak

n= ro (A-3)

30ecb A)\ - npupalleHue TennonpoBogHOCTU Ha 1% BnaxHocTu, BT/(m-°C-%);

Wp, Wp - PacyeTHble BMaXHOCTM maTepuanoB Afs YCIOBUM 3IKcrnyaTtauumn
KoHCTpykumMn A n B cooteBeTcTBeHHO, %, nNpuHuUMaembie no npunoxenunio T CI1
50.13330.2012 pna paHHoro Tuna MaTtepuana Jwmbo onpegensiemble Mo
pesyrnbTaTam cepun HaTyPHbIX 9KCNEPUMEHTOB.

Tabnvua 1.1

Bug TennonsonsumoHHoOro marepmuana KoadbdmumeHT
TENMOTEXHUYECKOro

kayectBa, N, 1/%

MvHepanbHass BaTta (M3 KameHHoro uwrm || 0,04
CTEKNAHHOro BOSIOKHA)

Avenctein 6eToH 0,04
OKCTPy4MpPOBaHHBIN NEHONONNCTMPON 0,035
MeHononucTmpon 0,03
MeHononuuaoLmaHypat/neHononmypeTaH 0,03

Mpwnoxenwve . (BeegeHo gononHutensHo, Nam. N 1).

MpunoxeHue E. OnpegeneHune
Ko3cphpuLMeHTOB YyCNOBUN IKCNyaTauuu Ansa
TEeNnJION3OJSIALUOHHBbIX CNOEB B PasfINYHbIX
KOHCTPYKLUAX
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MpunoxeHune E

E.1 KoadhdmLmeHTbl yCrioBUiA SKCnnyaTaumm crnos Matepuana vy, nonv eq.,
onpeaensTcsa No pesynbTatam HaTypHbIX UK abopaTopHbIX UCMbITAHWA.

[na npuBedeHHbIX HbKe OCHOBHBIX TUMOB TEMNSIOU3OMNALMOHHBLIX MaTepranos B
COCTaBe pas3fMYHbIX YacTeN OrpaXKoaroLLMX KOHCTPYKLUA KOI(AMLNEHTbI YCIOBWIA
aKcnyartauum onpeaensioTcs no MeToavKaMm, npveegeHHsIm B E.2-E 4.

E.2 MuHepanoBaTHble W MONMMMEPHbIE TEMMOM3ONALMOHHbIE MaTepuanbsl B
KpoBMsiX, cucteMmax dhacagHblX TENIoU30NALMOHHBIX KOMMO3UUUOHHBIX (CPTK) 1
CroVCTbIX Knagkax

KoaghdpmumeHT  ycroBun  aKchnyaTauum  TEMMOU3ONALMOHHOTO  Cros B
KpOBESbHbIX KOHCTPYKUMAX, COTK n crnoucTbix knagkax Ans MUHeparoBaTHbIX
MaTepuaroB onpenenseTcsa COrfacHoO nokasarensam, onpeaesnieHHbIM No METOANKE
FOCT P 57418:

Yo =—" (E.1)

roe RO - TepMnyecKkoe conpoTmsBrieHne nocrie KOHTPOJIbHbIX nCnbITaHUM (,EI,O

NpoBeAEHNS LIUKITOB 3aMOpaXxvBaHust - oTTavBaHust), (M2 -°C)/BT;

Ry - Tepmunueckoe conpotuenenue, (M2:-°C)/BT, nocne N yCrnoBHbIX rofoBbIX
LI MKI10B.

Mpumevanne - N cootBetcTByeT onpegeneHHomy no [OCT P 57418 cpoky
ahdheKTUBHON IKCMMyaTauMm Matepvana criosi Tensou3onsauMn 1M MakcumarnbHO
MOXeT ObITb paBeH 50 reT.

B cnyyae ecrm cpok 3dpeKTUBHOM 3KCnyaTauuv MWHEPArioBaTHbIX WA
NONMMUMEPHbBIX TEMNSOU30NALMOHHBLIX MaTepuanoB B kpoensx, CPTK mnm cronctbix
kKnagkax paBeH 50 rogam, KO3(h(MLMEHT  YyCroBWWA  3KCnnyaTauum
TEMNMOM30NSILMOHHOMO Crosi B TaKMX KOHCTPYKLMAX MOXHO NPUOMKEHHO MPUHSATL
paBHbiM 0,9.

E.3 MuHepanoBaTHble TENNOU3ONSALMOHHBIE MaTepuanbl B HABECHbIX dracaHbIX
cuctemax (HOC)

PacueT CHWKeHMss 3a CYET SMUCCMM BOMOKOH W3  MWHEepanoBaTHbIX
TennonsonsLMOHHbIX MaTepuarnos TEPMUYECKOro COMpPOTMBIEHNS
TennomsonsynoHHoro crios B HOC 3a cpok akcnnyaTaumMn M COOTBETCTBYHOLLMIA
pacyeT koadphdmumeHTa yCrnoBun aKCnyaTauum npoBoaAT COMfacHO HangeHHOMY

no FOCT P 56732 koaddpmuneHTy AMmMccum BonokoH X, M/cC:

g, (365.24.3600- AT) %
M3 =1- 5 ,
0

(E.2)

rae AT - CPOK aKChnyaTauum M1HepanoBaTHbIX usgenuin B coctase HOC, ner;

50 - HaYalbHaaA TonuwyHa Tenion3onalmnoHHOro CriosA, M.

B cnyyae ecnm cpok addeKkTUBHOM 3KCMyaTaLm MUHEpPanoBaTHbIX U34enui B
coctaee H®PC paseH 50 rogam, KO3PMUMEHT yCROBMIA 3KChnyaTauum
TennousonaumnoHHoro crost B HOC MoxHO NpubnMKeHHO NpUHATL pasHbiM 0,95.

E4 I'Ionmmeprle TEeNnJI0nU30AUNOHHbIEe Martepuanbl B 3arny6neHHb|x
KOHCTPYKUUAX N KOHCTPYKUUAX, KOHTAKTUPYHOLLUMX C TPYHTOM

KoaddmumeHT ycrnoBui  akcnnyataumm Ans CNos U3 MONMUMEPHbIX
TENON30MALMOHHBIX MaTepUarnoB B 3arnyOneHHbIX KOHCTPYKLMSX U KOHCTPYKLMSIX,
KOHTaKTUpylOLWMX C  TPyHTOM,  OMPedEenseTcs  COrfacHO  nokasaTerisiM,
paccuuTaHHbIiM no dopmyne (E.1).
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B cnyyae ecnm cpok adpheKTUBHON aKcnnyaTaumm NonMMepHoOn Tennomsonauum
B 3arnybneHHbIX KOHCTPYKLUSIX M KOHCTPYKLMSIX, KOHTaKTUPYIOLLMX C TPYHTOM,
paBeH 50 rogam, KOaMLIMEHT YCIOBUI IKCMIyaTaLlmn TENSION3ONSALLMOHHOMO Crost
B TaKUX KOHCTPYKLUSIX MOXHO MPUOIIMKEHHO NPUHATL paBHbIM 0,9.

Mpunoxenwve E. (BeegeHo gononHutensHo, Mam. N 1).

YOK 728 OKC 91.120.01,
91.120.10,
91.120.99

KrnioyeBble crioBa: TennoBas 3almTa 34aHui,  3HepronoTpedneHuve,
aHeprocbepekeHne, 3SHEpPreTUHeCcKUii MacropT, TEennou3onsuus, KOHTPOSb
TENOTEXHNYECKMX NoKasaTeriel, BO34yXOnpoHMLLaeMOCThb, NMapornpoHULLaeMoCTb,
TENnoyCTONYMBOCTb, TEnnoycBoeHue, yaenbHas TennosalmTHas
XapakTepucTuka, yaenbHas BEHTUNALUMOHHAs XapakTepucTuka, YyaerbHast
XapakTepucTvKa pacxoga TemnnoBon SHEPrN Ha OTOMMEHWE Y BEHTUNALMIO

Pepakuust fokymeHTa ¢ yueTom
M3MEHEHWUI 1 OOMNONHEeHNI NOArOTOBMNEHA
AO "Kopekc"
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