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9.8. OnpeaeneHne TONLWLMHBI TENA0BOM U3oAAUMK « TUANUTY», «TeHodo» C uesblo

npeAoTBPaLLEHNA KOHAEHCALMKN B1ark M3 OKPYXKatoLLEero Bo3yxa Ha NOKPOBHOM c/ioe

TENA0BOM U301AUMKN 060pYyA0BaHUA N TPyHONPOBOAOB, COAEPKALLMX BELLECTBA C

TeMnepaTypor HUXKe TeMMNePATYpPbl OKPYKaOLWEro Bo3ayxa

10. Obwue TpeboBaHMA K NPOM3BOACTBY TEMJIOU30NALNOHHDBIX PaboT C NpUMEHEHUEM

nspennin «Tuauty, «MeHodpon»

MpunoxxeHune A. MeToapl pacdeTa Tena0BoM nsonauum « Tunut», «MeHodon» obopyaoBaHumA
N TpybonpoBoaoB.

A.1l.PacyeTHble GopMybl CTaLLMOHAPHOM Tenonepesaym B TENNOU30NALMOHHbIX

KOHCTPYKLMAX

A.2.PacyeT TennoBoi usonaummn «Tunut», «NMeHodon» obopygoBaHua n Tpybonposoaos

A.3.PacyeT TennoBoi usonaummn «Tunut», «MeHodon» TpybonpoBoaoB TENNOBbIX CETEN

MpunoxeHue b. PUCYHKN NO MOHTaXy m3gennii «Tunuty, «NeHodpon»

Bubnuorpadpus
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BeepeHue

Hacrosawmii ctaHgapT pa3paboTaH B COOTBETCTBUM C A UCTBYHOLWMMM HOPMaMK Ha
NPOEeKTUPOBaHME TENNOBOM U301ALMN, HOPMATUBHO-TEXHUYECKOM IOKYMEHTALMEN U
TeXHUYECKUM CBUAETENBCTBOM Ha TEMNI0M30/IALMOHHbIE U3aenma K TUAUT» U yTenauTenb
«MNeHodon» c yyeTtom TpeboBaHUM NoxKapHoM 6e3onacHocTn CeBoga npasun "OnpepeneHune
KaTeropuim NomeLLeHUM, 34aHNIA M HAaPYKHbIX YCTAHOBOK NO B3PbIBOMNOXAPHOM M NOMKAPHOM
onacHoctn" CM 12.13130.2009, CHMIM21-01-97* «MorKapHas 6e30nacHOCTb 34aHUA U
COOPYKEHUNY) U OXPaHbl OKPYKaloLWer cpeabl, a TaKKe C y4eTOM COBPEMEHHbIX TEHAEHUNI B
NPOEeKTMPOBaHUN TENNOBOM N301ALMN 060PYA0BaHMA M TPYybONpPoOBOAOB, B TOM YMcae A8
obecneyeHuna TpeboBaHUN HOpMaTUBHbIX NonoxKeHui CM 60.13330.2012 «CHuM41-01-2003
OTonneHue, BEHTUAALMA U KOHANUMOHMpOBaHMe» n ClMN 61.13330.2012 «CHMM41-03-2003
Tennosasa nsonauma obopyaosaHna 1 TpybonpoBoaOB», @ TaKXKe NOBbILEHUA YPOBHA
6€30nacHOCTM 3KCNNYyaTUPYEMbIX MHXKEHEPHbBIX KOMMYHUKAUUMI, yaydLleHNA
9KCM/IyaTaUMOHHbIX CBOMCTB M NOBbIWEHMA AO0NTOBEYHOCTU KOHCTPYKLUMIA TENTOBOM U3015LUN,
3HeproapPeKTUBHOCTU KOHCTPYKLMMA TENTOBON N30AALNMN.

B pa3paboTke HacTosAwWero cTaHAapTa opraHM3aumMm npuHumanm yyactue: A.C. Npabapes (HIM
CPO «NABBEPXHEBOJ/I}KCKCTPOWM», H.A. LWWunos, B.M. LibiraHkos, P.MN. Macoeaos, B.A.
Ky3sbmuH (3A0 «3aBoa JINT»)
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CTAHOAPT OPTAHU3ALIUN

U3LENNA TENTON30NALNOHHBIE U3 BCNEHEHHOTO MOJIM3TUNEHA «TUNNUT®»,
«MEHO®O0N» B KOHCTPYKLIMAX TEN/IOBOW M30/1AUMM OBOPYAOBAHNA N
TPYBOMNPOBOAOB

PYyKoBOACTBO NO NPUMEHEHMIO, PACYET M MOHTAX

Heat insulating products made of polyethylene foam "TILIT®", "PENOFOL®" in the design of
heat insulation of equipment and pipelines

Guidance on the use, design and installation

[arta seegeHuna 2015-11-09
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1. O6nactb NnpumeHeHus

HactoAwmi cTaHaapT pacnpocTpaHAeTca Ha U34enA TENA0M30NALUNOHHBIE M KOHCTPYKLUMM
TENN0BOM U30/1AUMMN (TENNOM30NALMUOHHBIE KOHCTPYKLMK) C TPUMEHEHMEM
TEN/IOU30NALMOHHDBIX U34EN1UI U3 NEHONONNITUNAEHA « TUAUT» (M3aenuns « TUNUT»),
nsrotasnusaembix no CTO 04696843-003-2015 TexHunueckume ycnosus (TY 2244-069-04696843-
2003), yrennutenn «MNeHodon» TY 2244-056-04696843-2001 v ycTaHaBAuBaeT TpeboBaHUSA K
N34eNVUAM U 31eMEeHTaM KOHCTPYKLMIA, UX MPOEKTUPOBAHUIO U BbIMOJHEHUIO PaboT no
MOHTAXY.

HacroAwmi ctangapT AasnAeTca 06a3aTeNbHbIM 4158 TPUMEHEHMA BCEMU OPraHM3aumMaAMn m
npeanpuatuamm HMN CPO «INTABBEPXHEBOJIXKCKCTPOWM» He3aBMCMMO OT MecTa Ux
pacnosoXeHuA.

TpeboBaHMA HaCTOALWErO CTAaHAAPTA NOAJEXaT cobAtoAeHUIO ApYrMMK cybbekTamum
X0351IUCTBEHHOM AEATENBHOCTU N NpUobpeTaTeNaMM B CIy4Yae, eC/IN AaHHbIN CTAaHAAPT YKa3aH B
TEXHMYECKOW IOKYMEHTALMM UCNONHUTENA PaboT, yCayr Uam B JOoroBope (KOHTpaKTe).

N3penuna «Tuant» npegHasHadeHbl 418 SKCNAyaTalMmn BHYTPU NOMELLEHWI, @ TaKXKe Ha
OTKPbITOM BO34yXe NMpu YCI0OBUU MOAHOM 3aLWLMTbl OT NONAaZaHUA NPAMbIX CONHEYHbIX 1y4Yel, B
AnanasoHe TemnepaTyp OKpyKatowero Bo3ayxa oT muHyc 40 go natoc 95°C, oTHoCUTENbHOM
BNAXKHOCTU BO3ayxa A0 100% (npu TemnepaTtype N30ampyemoit NoBepXHOCTU OT MUHyc 40 Ao
natoc 100°C npu KpaTkoBpeMeHHOM Bo3aencTBun (6 4) n ot muHyc 40 ao natoc 95°C 6e3
OrpaHUYeHNs BpeMeHM BO3AENCTBUA), B COOTBETCTBUM C TpeboBaHMAamM CM 61.13330.2012
aKTyanusmpoBaHHasa pedakumsa « CHuM 41-03-2003 TennosadA 305U 060pyA0BaHMA U
Tpyb6onposogos», CHulM 2.08.01-89. U3aenua « TUAUT» MOTYT UCMO/1b30BATbCA B COYETAHUM C
NOKPOBHbIM GONbIMPOBaHHbIM MaTepuanom «Apmodon TK», TY 1811-081-04696843-2005 u
«TUTAH®DJIEKC» CTO 04696843-001-2015 .Takaa TennomM30aALMOHHAA KOHCTPYKLUMA
YCTOMYMBA K MEXAHMYECKMM NOBPEXAEHMUAM, aTMOCHEPHbBIM BO3AENCTBUAM U
YyNbTpadroNeTOBOMY U3NYYEHUIO.

B KauecTBe MNOKPOBHOIO C/10A MOTYT MCMO/1b30BATLCA APYrMe maTepuanbl, NpeayCMOTPEHHbIE B
CNne61.13330.2012.

Ytennutenn mapku «MeHodon» npegHasHa4YeHbl 414 SKCNAyaTaLMM BHYTPU NOMELLEHUI, A
TaKXe Ha OTKPbITOM BO3Jyxe B Auana3oHe TemMnepaTyp OKpyKaroLero Bo3ayxa ot MuHyc 60 ao
natoc 100°C, oTHOCUMTENbHOM BNAAXKHOCTM Bo3ayxa A0 100%, . Mpu Hannymm KneeBoro cnos
(«NeHodon» TMN C) maTepran NPUMEHAETCA NPU TeMMNepPaType OKpYKatoLLero Bo3ayxa ot -60
no + 60°C.

2. HopmaTtusHble CCbI/IKU

B HacToAwWeMm cTaHZapTe UCNONb30BaHbl HOPMATMBHbIE CCbIJIKM Ha cneaytowue
CTaHAapTbl U CBOAbI NMpasu:

FOCT 21.405-93 Cuctema NpOEKTHOM AOKYMEHTALUNM B CTPOUTENbCTBE. [paBmia BbINONHEHMUA
paboyei JOKYMeHTaLMKM TeNA0BoOM nsonaumm obopyaosaHuns n Tpybonposoaos.
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FOCT 31913-2011 (EN1SO09229:2007) «MeKrocyaapCTBEHHbIVM cTaHaapT. Matepuanbl 1
n3aenunsa TeNNomn30NALMOHHbIE. TEPMUHbI M ONpeaeneHns. »

CM 12.13130.2009 «OnpeaeneHne KaTeropmin NOMeLLEHUN, 34aHUA U HAPYXKHbIX YCTaHOBOK MO
B3PbIBONOXAPHOM M NOKAPHOM ONACHOCTU»

CN 60.13330.2012 akTyanunsmnposaHHana pegakumsa «CHuM 41-01-2003 OtonneHue, BEHTUAALNA
N KOHANUMOHMPOBAHMAY

Cn 61.13330.2012 aktyanmsmnposBaHHana peagakuma «CHull 41-03-2003 Tenaosaa nsonAauma
obopyaoBaHua 1 TpybonpoBoaoB»

CHwuIN 12-04-2002 «be3onacHOCTb Tpyaa B cTpouTenbcree. HYactb 2. CtpoutenbHoe
nNpon3BoACTBO»

FOCT 12.1.044-89 «Cuctema ctaHaapToB 6e3onacHocTv Tpyaa. MNoxapoB3pbiBOONACHOCTb
BELeCTB U maTepuanos. HomeHKnaTypa NokasaTtenei M MetTodpl UX onpeaeneHuns »

FOCT 30244-94 « MaTtepuanbl cTpouTeibHble. MeToabl UCMbITAaHUIA HA TOPHOYECTb »
FOCT 30402-96 «MaTtepuanbl cTpomTenbHble. MeToa UCAbITAHUA HA BOCM/JAMEHAEMOCTb»

CN 131.13330.2012 aKkTyanusmpoBaHHasa pedakumsa « CHulM 23-01-99* CtpoutenbHas
KAMmaTonorma»

TY 1811-081-04696843-2005 «Apmodon TK»

TY 2245-047-04696843-97 cu3m. 1, 2, 3 JleHTa NOAMNITUNEHOBAA apMMUPOBAHHAA
camokJsieawanca « TuanT»

TY 1811-054-04696843-2012 «JIAC» JleHTa afitOMUHUE Basi CAMOKNeALLAACH
TY 1811-054-04696843-2012 «JIAC-A» JleHTa antOMUHMEBAA CAMOKNEALLAACA aPMUPOBaHHasA

TY 1811-054-04696843-2012 «/IAC-» JleHTa aNtoOMUHMEBAA CAaMOKNEALLAACA NOBbILLEHHOWN
NMPOYHOCTH

TY 2245-095-04696843-2012 cn3m. Nel, 2 CTO 04696843-001-2015 TexHn4ecKkue ycnosus
«TUTAHONEKC» N3onmnpytowmii NOKPbIBHOM MaTepuran

TY 2244-069-04696843-2003 B pegakummn 2009r. CTO 04696843-003-2015 TexHuyeckme
ycnosua M3genva ns neHonoamnstuneHa « TUAnT»

TY 2244-056-04696843-2001 B pegakumm 2010r. c uam. Ne 1, 2 yrenauntenun « NEHOPO/T»
TY 2291-093-04696843-2010 Yexon aHeprocbeperatolmn « TUAUT»
CMn124.13330.2012 «CH1IM41-02-2003. TennoBble ceTU».

FOCT 17314-81 «YcTpoicTBa A5 KPENAEHUA TEN/IOBON M30NALMMU CTa/IbHbIX COCY/I0B U
annapaTtoB. KOHCTPYKUMA 1 padmepbl. TexHudeckue TpeboBaHUA »

MpumeyaHwme - Npu NONb30BAHUN HACTOALWMM CTAHAAPTOM Lieniecoobpa3HO NpoBepPUThb
AeNCTBME CCbITOYHbIX HOPMATMBHbIX AOKYMEHTOB B MHPOPMALMOHHOM cucTteme obuiero
NO/Ib30BaHMA -Ha 0PULMANbHbIX CaiTax HaUMOHANbHOTO opraHa Poccuiickoi ®eaepauun no
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cTaHgapTv3aummn u HOCTPOW B ceTn MHTEPHET UM NO eXeroaHo 1sgaBaeMbim
MHPOPMALIMOHHBIM YKa3aTenam, onyb6MKOBaHHbIM MO COCTOAHUIO Ha 1 AHBapA TeKyLLero roaa.
Ecnu cCcblNOYHbIA AOKYMEHT 3aMEHEH (M3MEHEH), TO NPW NOJIb30BaHUN HACTOALLMM
CTaHOAPTOM CiedyeT PyKOBOACTBOBATLCA HOBbIM (M3MEHEHHbIM) AOKYMeHTOM. Ecin
CCbIJIOYHbIN AOKYMEHT OTMeHEH 6e3 3aMeHbl, TO NONOMKEHME, B KOTOPOM [aHa CCbI/IKa Ha HEro,
NPUMEHSIETCA B YaCTW, He 3aTParMBaloLLEN 3Ty CCbI/IKY.

3. TepmuHbl U onpegeneHna
B Hacmosawem cmaHoapme rnpumMeHeHsbl mepMUHbl C CO0MaemcmayuumMu onpeodeneHusmu:

6aHOax}(: KO/1bYO, 8bIMNOHEHHOE U3 MemMasau4yeckol neHmsol U npedHa3Ha4yeHHoe 017
KpernaeHusa K sBHympeHHemy mpy6ornposody 30aHuli u coopyrceHuli menaou3onayuoHHO20
mamepuana uanu obauyo8eKuU.

eodonoanouwjeHue: crrocobHoCMbs Mamepuana uau usdenus 8nNuUMel8ams U yoepmueams 8
Mopax u Kanuaaapax 8ooy.

ebipasHusarowuli caoii: semeHm menaou30aayUOHHOU KOHCMPYKYUU, 8bIMOAHAEMbIU U3
ynpyaux pys1I0HHbLIX UAU AUCMOBbIX MaAMepPUas 08, ycmaHasausaemcs nod maz2kuli moKpoesHoIli
cnol (Hanpumep U3 1AKOCMEKAOMKAHU) 0414 8bIpABHUBAHUA hOPpMbl MOBEPXHOCMU.

UHXMceHepHoe obopydosaHue 30aHuli: cucmema, npedHA3Ha4eHHAsA 017 MOCMOAHHO20
PYHKYUOHUPOBAHUA 8 CMPOUMESbHbIX COOPYHEHUAX U ABAAOW,AACA Yacmbto 060py008aHUA
oOMonaeHus, BeHMUAAYUU U KOHOUYUOHUPOBAHUA IMuUX coopyxceHul. [[OCT31913, cmames
2.6.2]

A

KoaghgpuyueHm mennonpoeodHocmu, ( ), Bm/(m x °C): Konuuecmso mensaomel,
nepedasaemoe 30 eOUHUYY 8peEMEHU Yepe3 eOUHUUY rnaou,aou usomepmuyeckoli
nogepxHoCMu npu memnepamypHom epadueHme, pasHom eduHuye (Cr61.13330.2012)

AUCm : mernsaou30aaUUOHHOE MOHKOE, 2UbKoe u3desnue npamoy20a6Hol popmel, c 06KAa0Kol
unu kawuposkoli unu 6e3 Hux. [FOCT 31913].

MaKcumManbHas memmnepamypa: MAKCUMAsabHO 00MyCmumMds memnepamypa cpeosl uau
nosepxHocmu, KOHmakmupyoujeli C 1o8epxHoCmMbto Mamepuand, npu 8umesb HOM
s8o30elicmeuu Komopoli, Mamepuan coxpaHsaem ceou ceolicmea. [OCT 31913]

MaccueHaa Mensaou30aayUA: mersa0u30aa4U0oHHbIU Mamepuas, mernsaou30aayUOHHbIe
ceolicmea Komopoz2o a8a70mca pyHKYyueli om e2o moauwUHbI U MmenaonpoeooHoOCMU.

MUHUMAanbHaa pabo4yaa memnepamypa: Haubosiee HU3KAA memnepamypa, npu Komopol
mensou30aA4UuoHHoe usdenue 3a0aHHOU MOAUUHbI, MPEOHA3HAYEHHOe 0715 KOHKPemHo20
npumeHeHus, byoem npoooaxams PyHKYUOHUPOBAMb 8 yCMAHOB/AEHHbIX Npedenax
3KCNAyamayuoHHsIx xapakmepucmuk. [[OCT31913, cmames 2.6.9.2]

MHO020cn0liHaA Menaou30AaYyUOHHAA KOHCMPYKYUA: KOHCMPYKYUSA, COCMOAWasA u3 08yx u
bos1ee c10e8 0OUHAKOBbLIX UU PA3AUYHbLIX MENA0U30AAYUOHHbIX Mamepuanos (Cl1
61.13330.2012, pazoen 3).
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npomMbIWineHHAA yCMAaHoBKA: YCMAHOBKA U CBA3AHHbIe ¢ Heli pezepsyapsl, mpybornposodsi,
8030yx0800bI U M. 0., UCMO/b3yeMble MPOMbILUAEHHbIMU MPednpuAMUAMU 04 Npou3soocmsa
Unu XpaHeHus npodyKuuu, uau 8718 mpaHcrnopmupoeaHusa ¥cuokocmu. [FOCT 31913]

Mapou3onayuoHHbliii cnoli: 31eMmeHm mernsaou30AAaYyUuoHHOU KOHCMPYKyuU 060py008aHUS U
mpy6onposo0os c memmnepamypoli HUxe memMmnepamypbl oKpyxcaroweli cpeodsl,
npedoxpaHAuWUl mensaou30aayuoHHbIl c1ol om NPoHUKHOBEHUS 8 Hee 1apoe 800bI
ecedcmaue pasHoCmu napyuanbHeix 0asaeHuli napay xoano00HoU nogepx Hocmu u 8
oKpyxcaroweli cpede; (C61.13330.2012, pazden 3).

naponpoHuyaemocme, H , m2/(m x4 x Ma): cnocobHocMb Mamepuaa nPonyckams 800sHble
napsl, cooepxaujuecs 8 8030yxe, nod oelicmeuem pazHOCMU UX NAPYUAsIbHbIX 0asaeHul Ha
MPOMUBOO0HHbIX TOBEPXHOCMSAX CI0A Mamepuana,

neHonoAuamMuneH: noayxecmruli uau 3aacmuyHslli menaou3oaupyrowuli mamepuar,
3aKkpbimoa4eucmol cmpykmypod, moay4eHHbIl 8crieHU8aHuem noaus3muaeHa u/unau e2o
ConosauMepos c Opyaumu rnosauoaepuHamu

paboyaa memnepamypa: memnepamypa eeu,ecmea 8 u3oanupyemom ob6opy0o8aHUU Uau
mpy6onposode 8 coomeemcmauu ¢ mpebosaHUAMU mexHoa02u4ecko2o pexcuma [F[OCT
31913].

pacyemHas mensaonposooHOCMb: KO3 uyueHm mennonposooHocmu
mensaou30aA4yUOHHO20 MAMepPUasa 8 3KCMAYaAMAUUOHHbIX YC08UAX CYHEMOM €20
memnepamypebl, 81AHXHOCMU, MOHMAXHO20 YNA0MHeHUA U HaAUYUA Weos 8
mens10U30AA4UOHHOU KOHCMPYKYUU,

noKpbimue: hyHKYUOHAAbHbIU Uau 0eKopamueHbili nogepxHoCMHbIl cnol, HaHocUMbIl
nymem OKpawUuBaHUS, HaMblAeHUS, 3a7UBKU Uau owmykamypueaHua [[OCT31913].

MA0MHOCMb Menaou30AayUOHHO20 Mamepuanda, P , K&/m3: senuyuHa, onpedensemasn
OMHoOWeHUeM Maccbl Mamepuasnad Ko 8cemy 3aHUMaemMomy UM 06bemy, 8K/1t04as Nopbl U
nycmomeol;

MOKPOBH.Ili cAoli: 21eMeHm KOHCMPYKYUU, ycmaHasenueaemsili no HapymHol nosepxHocmu
mensao0860U u30aayuu 078 3aWUMmbl 0M MexaHU4YecKux rnospexcoeHuli u sosdelicmsus
okpyxaroweli cpedsol. [CM161.13330.2012, nyHKkm 3.9]

npedoxpaHumenoHsblii cAoli: s1eMmeHm menaou3onayuoHHbIU KOHCMPYKUUU, 8X00AuWuli, KaK
npasuso, 8 COCMA8 Mernsa0u30AA4UOHHOU KOHCMPYKYUU 019 060py008aHUA U
mpy6onposodos c memrnepamypoli NOBEPXHOCMU HUXCEe mMeMrepamypsl OKpyxarouweli cpedsl
C Uenbto 3aWumel Napou30aaU4UOHHO20 C/108 0M MexaHu4Yeckux nospexcoeHuli [CI1
61.13330.2012, nyHkm 3.11]

PYAOH: hopMa MOCMABKU CrIUPAaAbHO C8EPHYMO20 AUCcMa 8 yuauHop. [F[OCT 31913]

mennoeas u3sonayua (menaouszonayus): obwuli mepmuH, npumeHsaemsll 015 onuUCaHUs
npouecca ymeHbWeHUS merisionepeHoca Yepe3 cucmemy uau 014 onucaHus usoenus,
3/1emMeHmMo8 cucmembl, Komopble 8binoaHAM amy ¢yHkyuto (FOCT P 52953-2008, nyHKm 6.1)

menaou30aayuoHHoe u3denue: Mernaou30aaU4UOHHbIU Mamepuasn 8 sude 20moego20 u3zodesnus,
BK/t0Yaowe2o nbsle 06auY08KU, 06KNAOKU uau nokpsimue. [FOCT P 52953-2008, nyHkm 4.1]




CTO 04696843-004-2015

mensaouU3onAYUOHHAA KOHCMPYKYUA: KOHCMPYKUUA, COCMOAWAA U3 00HO020 UsU HECKO/TbKUX
c/s10e8 meri/iou30/1A4yUOHHO20 Mamepuana (U36€/7UH), 3aWUMHO-IIOKPOBHO20 C/10A U
anemeHmMos KperisieHus. B cocmas meI'IfIOU30/7FIHUOHHOU KOHCMPYyKyuUu moaym 8xo0umeo

napou307aaUUoHHsbIl, npedoxpaHumenbHbIl u ebipasHusarowuli ciou. [CM161.13330.2012,
nyHKm 3.7]

menaou30AAYUOHHbIU Mamepuan: Mamepuas, npeodHAa3HA4YeHHbIU 01 yMeHbWeHUA
mernaonepeHoca, mernsaou30aaU4UuoHHbIE c8olicmea KOMOPO20 3a8UCAM OM e20 XUMUYECKO20
cocmasa u (unu) pusuyeckoli cmpykmypeol. [[OCT P 52953-2008, nyHkm 3.1]

memnepamypHbie depopmayuu: mernaoeoe pacuiupeHue uau cramue u3oaupyemol
M08epxXHOCMU U 3/1EMEHMO8 KOHCMPYKUUU o0 8o30elicmeuem UsmMeHeHUA memrnepamypHbix
ycaosuli npu MOHMax e u 3KCnayamauyuu u3oaupyemoao obvekma,

mpy6Ka: menaou30aayuoHHoe usdesnue, NpumMeHsemoe 018 mernsa0u30aayuu 06vekmos
yunuHopu4veckoli popmel. [[OCT 31913]

YpPOB8eHb: 300aHHOE 3HaYeHUe, Komopoe Asnaemca eepxHel unu HuxcHel epaHuyel
mpebosaHusA. [[OCT 31913].

ynaomHeHue mensaou30aayUOHHbIX MaMepuanos: MOHMAXHAAXAPaKMepucmukKa,
onpeodenawas na0mMHOCMs Menaou30a94UOHHO20 MAMepPUAsa Mocae e2o yCmMaHOB8KU 8
MPOeKmMHoe rnosoxceHue 8 KOHCMPYKYUU. YrnaomHeHue Mamepuano8 xapakmepusyemcs
KO3ghhuyueHmMom ynaomHeHus, 3Ha4YeHUe Komopo2o onpedensdemcs OmHoweHuem obvema
mamepuana unu uzdenus K e2o 0b6vemy 8 KOHCMPYKYUU;

4. O6wume NonoKeHua

4.1. TennousonauMoHHas KOHCTPYKUMA OONKHa obecneumnsaTb napameTpbl
TEN/IOXON0A0HOCUTENA NPU  3KCNAyaTauuu, HOPMATMBHbLIN YpPOBEHb TEMNAOBbIX MOTEPb
obopygosaHnem u Tpybonposogamu, 6e3onacHyo Ana YesioBEKA TEMNEPATYPY UX HaPYMKHbIX
NoBEPXHOCTEMN.

4.2. KOHCTpYKLMM TEeNNOBOMN n3onsaumm TpybonpoBoaos U 060pya0BaHUA AONXKHbI OTBEYATb
TpeboBaHUAM:

9HeproadPeKTMBHOCTU - WMMETb ONTMMA/NIbHOE COOTHOWEHME MeXAy CTOMMOCTbIO
TEN/ION30/IALMOHHOM KOHCTPYKLMN M CTOMMOCTbIO TEMJI0BbIX NOTEPb YEePe3 U30NALMIO B TeUYEHNE
pacyeTHOro CPOKa 3KCNAyaTauuu;

9KCM/IYaTaUMOHHOM  HAAEeXHOCTM W AONTOBEYHOCTM - BblAeprkuBaTb 6e3  CHUKeHUA
TEN/I03aLMTHbIX CBOMCTB M paspyLLleHUA IKCNyaTalMOHHbIe TeMMepaTypHble, MeXaHUYeCKue,
XMMUYECKME U Apyrne BO3AENCTBUA B TeYEHME PacYeTHOro CPOKa IKCNayaTauumm;
6e30NacHOCTU O15 OKpYXKatoLen cpedbl U 06CNyKMBAIOLLEro NepcoHana Npu aKcnayaTauumn 1
YyTUAN3aALUNMN.

MaTepuranbl, UCNONb3YEMbIE B TEM/ION30NALMOHHBIX KOHCTPYKLUMAX, HE AONKHbI BblAENATbL B
npouecce 3KCN/yaTaunmn BpeHble, NOXKAPOONaCHble U B3PbIBOONACHbIE, HEMNPUATHO NaxHyLne
BELLeCTBA, a TakXe OonesHeTBOpPHble 6akTepuu, BUPYCbl M TPUOKM, B KOAMYECTBAX,
npesbllalOWUX NpeaenbHO AO0MNYCTUMblE KOHUEHTPaLMW, YCTAaHOB/IEHHble B CaHUTAPHbIX
HOpMax.

4.3. MNpn BbibOpe MaTepuanoB M U3AEeNUNA, BXOAAWMX B COCTaB TeEMNIOU30NALMOHHBIX
KOHCTPYKLMIN ANnA NOBEPXHOCTEN C MOIOXKUTEIbHbIMKM TEMMepaTypamm TennoHocuTena (20 °Cu
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BbllLE), CneayeT yunTbiBaTb cneaytowme GakTopbl:

MeCTOpPACMON0XKeHNE N30NMPYEMOTO 06BEKTA;

TemnepaTypy U301nMpyemon NoBePXHOCTY;

TEMMEpPATYPY OKPYKatoLLEN Cpeapl;

TpeboBaHWA NOXKapHOM 6e30MacHOCTY;

arpeccMBHOCTb OKPYIKAOLWEN Cpeabl N BELLLECTB, COAEPHKALMXCA B U30IMPYEMbIX OOBEKTAX;
KOPPO3MOHHOE BO3AENCTBUE;

MaTepuran NoOBepPXHOCTU N30IMPYEMOTO 0OBEKTA;

[0MNYCTUMblE HAarpy3KM Ha U30/IMPYyEMYIO MOBEPXHOCTb;

Ha/n4mMe BUOpPaLMKN U YaPHbIX BO3AENCTBUN;

Tpebyemyto LONTOBEYHOCTb TEMOU30NALNOHHON KOHCTPYKLMK;

CaHUTaAPHO-TUrMeHnYeckmne TpeboBaHus;

TEMMepaTypy NPUMeHEeHMA TENON30NALNOHHOIO MaTepmana;

TEenJIoNPOBOAHOCTb TENNOU30NALMOHHOIO MaTepurana;

TemnepaTypHble gepopmaLmMmn U301NPYyEMbIX MOBEPXHOCTEN;

KOHOUrypaLma n pasmepbl U301MpyeMOM NOBEPXHOCTY;

YCNOBWA MOHTAa (CTECHEHHOCTb, BbICOTHOCTb, CE30HHOCTb U Ap.);

YCNOBWA AEMOHTAXKA U YTUAM3ALMUMN.

Tennoun301ALMOHHAA KOHCTPYKLUMA TPyH6onpoBoA0OB TEMNI0BbLIX CETEN NOA3e MHOM 6eCcKaHaibHOM
MPOKNAAKM SOMKHA BblAeP}KMBaTb He3 paspyleHua:

BO3J€eWCTBUE TPYHTOBbLIX BOA;

Harpy3Kun oT MAccbl BblLLENeXKallero rpyHTa U NPoXoAALL,ero TpaHCnopTa.

Mpu BbibOpe TENNOM3ONALMOHHBIX MATEPMANIOB WM KOHCTPYKUMUA [ONA MNOBEPXHOCTEN C
Temnepatypon TennoHocntensa 19 °C n HUXKe 1 oTpuLaTENbHOM TEMNEPATY PO AONONAHUTEIBHO
cneayeT yuymTbiBaTb OTHOCUTE/IbHYHO BIAXKHOCTb OKPYKAOLWETO BO34YXa, @ TAK¥Ke BAAXKHOCTb U
NaponpoOHMLAEMOCTb TEN/ION30NALMOHHOIO MaTepmana.

4.4.B coCTaB KOHCTPYKLMM TEMNOBON W30NAUMW [O/1A MOBEPXHOCTEM C MOJIONKUTENbHON
TeMnepaTypom B KayecTee 06A3aTeIbHbIX 971 MEHTOB JONKHbI BXOAUTb:

TENJ0M30/IALNOHHBIN CNOW;

NMOKPOBHbIN chow;

3/1€MEHTbI KpeNaeHUs.

4.5. B coCTaB KOHCTPYKUMM TENJO0BON M30AAUUM ANA MNOBEPXHOCTEN C OTPULATENbHOM
TeMnepaTypom B KayectBe 06A3aTebHbIX 9/1€ MEHTOB O/1XKHbI BXOAUTb:

TENJ0M30/ALUNOHHBIN CNOW;

NMOKPOBHbIN C/IOM;

3N1eMEHTbI KpenaeHus.

AHTUKOPPO3MOHHbIE  MOKPbLITUA  U30/IMPYEMOW  MOBEPXHOCTM He BXOAAT B  COCTaB
TENION30/IALMOHHbBIX KOHCTPYKLMNA.

5.Tpe6oBaHMA K TEN/I0U30NALMOHHBIM KOHCTPYKUMAM ansa o6opyaosaHuAa U Tpy6onpoBoaos
c npumeHeHuem usgenu «Tunut», «MerHodpon»

5.1 O6wue nonoxkeHusa

5.1.1 Tennomn3onAUNOHHbIE KOHCTPYKLUKN C TPUMEHEHMEM U3aeNuit « Tunut», «MeHodon»
O01KHbl BbINONHATLCA B COOTBETCTBUM C TPeHOBAaHMAMM HACTOALLETO CTaHAAPTA.
TpeboBaHusa K usgenmam «Tunut», «NeHodon» npmeeaeHbl B pasgene 6.

5.1.2 Tennon30nAUMOHHbIE KOHCTPYKUUM NPUMEHSIOT 418 060pyaoBaHuA 1 Tpybonposoaos
NPOMbILWAEHHbIX NPeanpPUATUI, @ TaKkKe 06beKkToB KX, BKAtoYas:
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- TeXHoJiorMyeckme TpybonpoBoapl, PacnosioKeHHbIE B TOMeLLeHUAX KaTeropuin B, I, 1 n Ha
OTKPbITOM BO34yXe;

- TpybonpoBoApl TENOBbIX CETEN C TEMMEPATYPOMN TENNOHOCUTENA B NO AAOLEM
TpybonpoBsoae He 6onee 95°CNpu HaA3EMHOM (B NOMELLEHUAX, TEXHUYECKMUX NOANONbAX,
Yyeppaakax, noABanax U Ha OTKPbITOM BO3AyXe) M NOA3EMHOM (B KaHanax U TOHHeNAX)
NPOKNAAKaX;

- TpybonpoBoapl cMCTEM OTONEHUA, FOPAYETrO U XONOAHOMO BOAOCHAOKEHMNA B MKUNULLHOM U
rPa*kAaHCKOM CTPOMUTE/IbCTBE, a TAaK}Ke Ha MPOMbILW/IEHHbIX MPeAnpUATHAX;

- BO3ayxoBogpl, Tpybonposoapl 1 060pysoBaHNE CUCTEM BEHTUNALUM U KOHAMLMOHUPOBAHUA
BO34YyXa;

- ra3onpoBoabl, HedpTenposoabl, TPybonpoBoabi ¢ HedTENPOAYKTAMMY;

- pnaHueBble coegnHeHUA Tpybonposoaos, My dToBYytO M paHLEBYHO apMaTypy;

- TeXHO/I0TMYECKMe annapaTtbl U TPyb60onpoBoAbl NPOM3BOACTB C TEXHO/IOMMYECKUMMU
npoLeccaMm € NOBbILLEHHbIMM TPeHOBAHMAMM K YANCTOTE BO34yXa B MOMeELLEHMAX
(MrMKpobuonorua, paano3NeKTPOHUKA, NULLLEBAA MPOMbIWAEHHOCTb U T.4,);

- TEXHOI0TUYECKME annapaTbl Pa3/IMYHbIX OTPACAEN NPOMBbILLIIEHHOCTU C y4ETOM Z0NYCTUMOM
TemnepaTypbl NPUMEHEHUA U3genunii, TpeboBaHUIM TEXHONOTMYECKOro MPOEKTUPOBAHMUA U
6€30MacHOCTU A/19 KOHKPETHbIX OObEKTOB;

- pe3epByapbl 4NA XPAHEHUA XONOAHOM BOAbI B CUCTEMAX BOAOCHAOXKeHMA.

5.1.3 B Ten/10M301ALNOHHbIX KOHCTPYKLMAX C NPUMEHEHUeM n3genui «Tunut», «NeHopon»
MapoUn30IALMOHHbBIN CIOW He YCTPaMBatOT, MOCKO/IbKY TEMION30NALNOHHbIE MaTepuasbl U3
BCMEHEHHOro NOAMITUIEHA UMEIOT 3aKPbITO-NOPUCTYIO CTPYKTYPY M NPU repmeTUsaLmm WBOB
He [OMYyCKaloT BbINaAeHUA KOHAEHCATa Ha NOBEPXHOCTU U30IMPYEMOIM KOHCTPYKLNM.

Mpw UckNtOYEeHMM NAPOU30ALMOHHOTO €104, CiegyeT npeaycMmaTpuBaTh re pmeTUsaumto
CTbIKOB U34ENUI MaTepUanamm, He NPONYCKAOLWMMN BOAAHbIE Mapbl (cM. pasgen 8).

5.1.4 B Ten10M3019UNOHHbIX KOHCTPYKUMAX A1 060pyaoBaHMA U TpybonpoBoaos,
PacnoNoXeHHbIX B MOMELLEHUAX, TEXHUYECKMX NOANONbAX, YepAAKAX, KAHANAX U TOHHeNAX,
n3genua « TMAUT» MoryT NPUMeHATbCA 6e3 NOKPOBHOIO C0A.

5.1.5 AnAa TennoBoi n3onaumm TpybonpoBoaoBs, NPOOMKEHHbIX B KOHCTPYKLMAX NONOB U CTEH,
peKkomeHayeTcs NPUMeHATb u3aenmna « Tunut Cynep MpoTekT» ¢ anddepeHLUMPOBaAHHbIM
NOJIMIME PHbIM MOKPbITUEM KPACHOTO UM CUHErOo LBeTa B cOOTBeTCTBUM € 6.4. [TonnmepHoe
NOKPbITUE NOBbIWAET NPOYHOCTb TPYHOK Ha 50%, TeM caMbiM, AeNas N30IALMIO HALEKHOM
3awmTon ana Tpy6, a ynpyruii cnoi NONMSTUAEHOBOW NEHbl NOMOraeT KOMMNEHCUPOBATb
TENA0BOe pacwmpeHue Tpyb.

5.1.6 B Ten/10M301AUNOHHBIX KOHCTPYKLUMAX AnA 0bopyaoBaHua 1 TpybonpoBoaos,
PaCcnoNoXeHHbIX Ha OTKPbITOM BO34yXe, U3aenunsa « TMAnT» 6e3 NoKPbITUA A0NKHbI ObITb
3alMLLEHbl OT BO3AENCTBUA YNbTPAPMONIETOBOIO N3/TyHEHNA MOKPOBHbBIM C/TOEM.

5.1.7 B Tenn10omn301ALNOHHbIX KOHCTPYKLUAX B KQYeCTBe NOKPOBHOIO C/1051 peKoMeHayeTcA
NPUMEHATb cneaytowme matepuansl u udgenma «Apmodon TK» n « TUTAHOEKC»

- TMB6KMIN NOKpPOBHbIM MaTepuan «Apmodon TK» no TY 1811-081-04696843-2005;

- U30INPYIOLLNI NOKpPOBHbINM MaTepuan « TUTAHPMTEKC» no TY 2245-095-04696843-2012 ¢
nam. Nel, 2 (CTO 04696843-001-2015 TexHMYeCcKue ycnosmsa)

TpeboBaHUA K MaTepuranam NOKPoBHOro ciosa «Apmodon TK», « TUTAHPIEKC» npmuBeaeHbl B
pasgene’.

- Apyrne noKpoBHble maTepuansl, npegycmoTpeHHble B CMM61.13330.2012 akTyanmsnpoBaHHan
pegakumna « CHuM 41-03-2003 TennoBas usonAauma ob6opyaoBaHusa n Tpybonposoaos »

MpumeyaHue: Mpu HEO6XO0OUMOCMU YyCMAHOBKU MEeMasAuYecKko20 MNOKPbIMus 8
KOHCMPpyKyuax menaoeoli usoaauyuu « Tuaum» 018 mpy6onposo0os e2o KperiaeHue
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ocywecmensemca 6aHOaxamu npu duamempe u3oaayuu 8o 600 Mm 8KAOYUMENbHO UAu
8UHMAMU U 3aKAENKamu rnpu duamempe mersaou30aayuoHHol KoHcmpykyuu 6oaee 600 mm.
B mennou30aa4Uu0HHbIX KOHCMPYKYUAX CMemasnnuyeckum noKpOBHbLIM C/I0EM YCMAHOBKY
OMOPHbIX KOHCMPYKYUl (CKOb UU ONOPHLIX KOoey) Ha 20pU30HMAAbHbIX Mpybonposodax He
npedycmampusarom.
Mpu u3onayuu eepmuKanbHsIx mpybonpPoeooos npu ycmaHo8Ke Memasnnu4yecko2o NoOKPsImus
8 308UCUMOCMU OM MOAWUHbI U30/AUUU U 8bicombl mpybornposoda mo2ym 6bimb
npedycMmompeHsl 0MopHble KOHCMPYKYUU, npedomepaujaroujue 0edpopmMayuro U crnoasaHue
MoKpbIMUA.
OrnopHsle KOHCMPYKYUU 017 KpernaeHUs Memasnau4ecKko20 noKpbimus 004 Hbl 6bimb
U320moeseHbl U3 Mamepuasna c menaonposodHocmsto He bosee 0,3 Bm/(m °C) unu umems
MPOKAAOKU U3 Mamepuasa c HU3Kol mensaonpo8oo0HOCMbHO.
Mpu npumeHeHUU Memanau4ecKko20 NoKPbLIMUA Mopybl menano80U u3onayuu
mpy6onposoday haaHuesbix coeOuHeHUl 00axHbI 6bimb 3aKpbiMbl duagpazmamu.
ToAwuHy Memanau4yeckux AUCMos, 1eHM, NPUMEHAEMbIX 018 MOKPOBHO20 C/104, 8
3a08UCUMOCMU OM HAPYHHO20 OUaMempa uau KOHgpuU2ypayuu menaou30aa4uoHHoU
KOHCMPpPYKyuu cnedyem rpuHumame no mabauye 16 CM 61.13330.2012 «CHul141-03-
2003 Tennosas uszonayusa obopydosaHus u mpybonposodos »
PasmeuweHue KpenexcHoix demaseli Ha U30auUpyemMbixX MOBEPXHOCMSAX Ciedyem NPUHUMaMs 8
coomeemcmeuu ¢ FOCT 17314-81
KpenneHue memannu4ecko20 noKpeimMua Moxem oCyuwecmesnameca 8UHMAmMu unu
3aknenkamu (Puc. 30 —31). lllae ycmaHo8KU BUHMOB (3aKaAenokK): no 2opuzoHmanu 150 - 200
MM, 1o oKpyxcHocmu — 300 MM. []nA yCcKOpeHUA MOHMAX(A U COKPAW,eHUA Koau4yecmea
MPOKO08 MeNaA0U30AAYUOHHO20 C/10A 31eMeHMbl MOKPbIMUA Mo2ym bbimb cOeOUHEHbI
A1exavyumu pansyamu wupuHol 8-10 mm (paspes I-I puc. 31) 8 KpynHoOpa3MepHbIe KAPMUHbI.
Ana npudaHuA KOHCMPYKYUU MOKPbIMUA HECMKOCMU 3/1eMeHMbI MOKPbIMUA 3U2yomcA rno
mopuyam u o 20pU30HMAsU C paduycom3suza 5 mm.


consultantplus://offline/ref=56593327D467A263CF87DBED68D6C71543E3F0EA556164C170066CB8sFM4N

CTO 04696843-004-2015

5.1.8 Ans kpenneHusa nsgenunit «Tmnut», «MeHodon» n 31eMeHTOB NOKPOBHOIO C/1051 B
NMPOEKTHOM NONIOKEHUN PEKOMEHAYETCA NPUMEHATD:

- kKnen «Tunnt» TY P 101199391.005-2004;

- «JIAC» JleHTa antommnHueBasa camokneawaaca TY 1811-054-04696843-2012

- «JIAC-A» JleHTa antoMUHMEBaA CaMoKaeaLwanca apmmposaHHasa TY 1811-054-04696843-2012
- «JIAC-M» JleHTa aNItOMUHMEBAA CAMOKNEALLAACA NOBbILWEHHOW NPOYHOCTH

TY 1811-054-04696843-2012

- NeHTY NOJIN3TUNEHOBYIO aPMMPOBAHHYIO « TUAUT» No TY 2245-047-04696843-97
cusm. 1,2,3

- 3aKNIENKN METaN/INYEeCKNe

TpeboBaHMsA K akceccyapam Ana KpenaeHuamnsgennn « Tunut», «NeHodon» npuseaeHsol
B pasgene 8.

5.2 Tennou130NALUMOHHbIE KOHCTPYKUMM ansa obopyaoBaHusa u TpybonpoBoaoB TenoBbIX
ceTeil cMCTeM OTONNIeHUA, TOPAYEro U X0/I0AHOI0 BOA,0CHABKeHUA, TEXHONOTMYECKUX CUCTeM
5.2.1Mpu NpoeKTUPOBaHNN TENNOU30NALMOHHBIX KOHCTPYKLMIA, NpeAHa3HAYeHHbIX 414
obopynoBaHma 1 TpybonpoBoAOB TENNOBbIX CETEN CUCTEM OTOMNIEHUSA, TOPAYETO U XONOAHOTO
BOZOCHAOXKEeHMSA, TEXHONOMMYECKUX CUCTEM CAeyeT y4nTbIBaTb paKTopbl, NpuBeAeHHbIe B M.
4.2-4.3

5.2.2 Uspenuna «Tunut», «MNeHodon» cnegyeT NPUMEHATL B COCTaBe TeN/O0U30IALMOHHbIX
KOHCTPYKLMI B cOOTBETCTBUM Cc TpeboBaHmamm CM 61.13330.2012 akTyanmnsmMpoBaHHas
pegakumna « CHulM 41-03-2003 Tennosas nsonauua obopyanosaHusa n Tpybonposogos»,
TpeboBaHWUI NOXKAPHOM U 3KOIOTMYeCcKo 6e30nacHOCTH, B COOTBETCTBUM C HOPMaMM
TEXHO10rMYEeCKOro MPOEKTUPOBAHMA COOTBETCTBYHOLWMX OTPACAE MPOMbILNEHHOCTH.

5.2.3 B Tenn10M301ALUMOHHbIX KOHCTPYKUMAX B KaYecTBe TeN10BOM U30NALUN peKOMeHAyeTCcA
NPUMEHATb:

- Tpy6KM «Tuaunt Cynep» gna TpybonpoBoaoB ¢ HapyKHbIM AnameTpom oT 15 4o 159 mm
BK/IIOYUTENBHO;

- pynoHbl (nuctbl) «Tuaut Cynep», pynoHsbl (nuctbl) « Tunut Cynep AJ1», pynoHbl (AUCTbI)
«MeHodon» ana obopygoBaHMa 1 TPybONpPoBOAOB C HapYKHbIM AnameTpom bonee 159 mm;

- TPy6KK «Tunut Cynep MpoTeKT» ana TpybonpoBoAOB C HAPYXHbIM agnameTpom oT 15 ao 35 mm
BK/1IOYUTENIbHO, PACNON0KEHHbIX BHYTPU CTPOUTEIbHbIX KOHCTPYKLMI ( CTEHDbI, NEePEeKPbITUA).
5.2.4 B cnyvae, ecnu pacyeTHas TONLWMHA TENTOU30AALNMOHHOIO C/10A NPEBbIWAEeT TO/LLMHY,
npeaycMoTPEeHHYI0 HOMEHKNATYpou Tpybok « Tunut Cynep», pynoHoB (nnctos) « Tunut Cynep»,
pynoHoB (nnctos) «Tunut Cynep AJl»u pynoHos (nunctos) «MeHodon», cneayet NPUMEHATb ABYX
NN TPEXCNOMHYO KOHCTPYKLMIO. B KauecTBe BTOPOro U nocneAytoLero C1oeB pekomeHayeTca
NCNONb30BaTb PY/OHbI (1KCTbI) « TuauT Cynep», pynoHsl (nnctbl) « Tunmt Cynep A/1» n pynoHsbl
(nwnctbl) «MeHodon» .

5.2.5 AnAa kpenneHnaTpybokK «Tunut Cynep» Ha Tpybonposoaax NpoAobHbIE U NONepeYHble
LWBbI U3AEININ CneayeT cknenTb Kneem « TunuT». PeKomeHayeTca A0NONHUTENNbHO NPOKNENUTb
LUBbI M34ENIA NEHTOM NOAUITUAEHOBOM aPMUPOBAHHOM camoKkneawencs « Tuant». Ans
KpenneHus pynoHoB (nuctos) « Tunut Cynep A/l», «MNeHodon" pekomeHayeTca AONOJHUTENBHO
MPOKNEUTb LBbI U3AENNIA NEHTOM aNtOMUHMEBOW camoKneaLlelca « JTAC».

5.2.6 Ana kpenneHua pynoHos (nuctos) « Tuaut Cynep» Ha TpybonpoBoax LWBebl U3aenui
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cnepyeT ckneuTb Kneem « TuAuT». PEKomeHAyeTca A0NOJIHUTENIbHO MPOKAEUTb LWBbI U34eNUI
NIEHTOM NOAN3TUAEHOBOM apMUPOBAHHOM CamoKkneawencs «TUINTY, a TakKe 3aKpenuTb
nsgenvs 6aHagaxkKamm 13 NeHTbI NOJIN3TUIEHOBOM aPMUPOBAHHOM camoKkneaAlencs « Tuanty,
pacnonoXxeHHbIx ¢ warom 500-600 mm.

5.2.7 B Ten10M30158LMOHHbIX KOHCTPYKLMAX, NpeAHa3Ha4YeHHbIX 418 Tpybonposoaos

noAa3e MHOM KaHaNbHOM NPOKAaAKU, NMPOKAENKA LWBOB IEHTON NONMITUNEHOBON aPMUPOBAHHOM
camokKneaulenca « Tunnt» obasatenbHa.

5.2.8 lns Tennon3onaumm oTBoA0B, TPOMHMKOB U MepexooB Ha MecTe BbiNO/IHEHMA
MOHTaXHbIX PaboT M3roTaBAMBaIOT AeTanu U3 TpyboK «TuaumT Cynep» Unm pynoHoB (UCTOB)
«Tunut Cynep», WBblI KOTOPbIX CKAEUBAOT KNeem « TuanT».

5.2.9 HecbemHyto TeNN0BYO M30NALMI0 MydTOBOM apMaTypbl, YCTAHOBEHHOM Ha
TpybonpoBoAax, BbINONAHAT U3genmamm « TMNUT» BMecTe ¢ TeN10BOM U3onaumnen
Tpybonposoaa. Boipes noa npuBo, BbINONHAKT Ha MeCTe BbINO/IHEHUA MOHTAXKHbIX PaborT.
5.2.10 CbeMHyI0 TEMNOBYIO N301AUMIO TPYOONPOBOAHOM apMaTypbl, YyCTaHOBAEHHOM Ha
TpybonpoBoAax CMCTEM OTOM/IEHUA U BOAOCHABKEHMA, BbIMOHAIOT YeX/laMm
aHeprocbeperatoWwmmm « TUAKT». Yexnbl 3Heprocbeperatowme « TMANT» 3HAYUTENBHO
NPoANEeBatoT CPOK CNYKObl 3aNOPHOM apMaTypbl.

KpenneHue yexnosaHeprocbeperarowmnx « TMAUT» NPOMU3BOANTCA C MOMOLLbIO MHOIOPa30BbIX
3acTerkeK-nuny4dek. TpeboBaHMA K aHeprocbeperatowmmyexnam npmseaeHol B pasaene 8.
5.2.11 B MHOIrOCNOMHbIX TEMNNOU30NALUNOHHbBIX KOHCTPYKLUMAX, NpeAHa3HaYEeHHbIX 418
TpybonpoBoA0B, yCTaHOBKY BTOPOro M NOCNEAYOLWEro C10eB TEN10BOM U30NALUN BbIMOHAOTC
nepeKpbITUEM LUBOB Kaxg0ro npeaplayuero cnos. LLsbl Bcex cnoes Tenn0BoOM U308 LMK
CKNneunBatoT Kneem « TUAUT». PeKomeHAayeTcA AONONAHUTEIbHO NPOKNEMBATb LLBbI HAPYKHOTO
CN0A NEHTOM NONNITUNEHOBOM apMUPOBaHHOM caMoKnesawenca « TMAnNT».

5.2.12 AnAaTennoBoMn N30A8LMN EMKOCTEN NPUMEHAIT PYNOoHbI (nucTbl) « Tunut Cynep» nam
caMoK/iealmecs pynoHbl (Anctol) « Tunut bnek Ctap [akT». PynoHsbl (Anctbl) « Tunut Cynep»
NPUKNENBAIOT K N30/IMPYEMOM NOBEPXHOCTU EMKOCTU Kneem « Tunut». LLIBblI mexay nsaennamm
cnepyeT NPOKAEUTb NEHTON NOM3TUNEHOBOM APMMUPOBAHHOM CamMoKaeawenca « TuanT».
5.2.13 B MHOTrOCNOMHbIX TENNOU30AALNOHHbBIX KOHCTPYKLMAX A8 EMKOCTEN YCTaHOBKY BTOPOTO
M NocneayroLWero cC10eB TENI0BOM M301AUMM BbINOHAKOT C NEPEKPLITMEM LUBOB NpeablayLlero
cnos. PynoHsbl (nnctbl) «Tunut Cynep» Kaxaoro nocneayowero cnoa npuknemnBatoT K
npegplaywemy kKneem « Tuaut». LLBbI mexKay nsgeamamm « TMAUT» 0gHOro cNoA NPOKNenBatoT
NIEHTOM NOAU3TUNEHOBOM apMUPOBAHHOM camoknenlenca «Tuant.

5.2.14 Mpwn Tennoson n3onauym obopyaoBaHus 1 TpybonpoBogoB TOPLb 34NN « TUAUT» Ha
KpaeBbIX KOHCTPYKLMAX U MECTa UX MPUMbIKAHMA K MEeTaNINYe CKMM NOBEPXHOCTAM (N1HOKM,
naTpybKu, wWtyuepa, dnaHueBble coegUHEHUA) A0KHbI ObITb NPOKNEEHbI NEHTOM
NONN3TUNEHOBOM apMNPOBaHHOM caMoKnesawenca « TuAnT».

5.2.15 Mpwu TennoBon n3onauum obopyanosaHua n TpybonpoBoaos pynoHamu (nuctamm) « Tunut
Cynep ANl», «NeHodon» TMN A UK camoKkneAawmMncs pynoHamm (nuctamm) «Tunut baek Ctap
[akt All», «MeHodon» Tmn C (camoKneawmnca) n npu MCNoNb3o0BaHUN STUX U3LENNI B
KauyecTBe HapPYXHOTro €108 B MHOFOC/I0MHOWM KOHCTPYKLMM LWBbI U34enuni cneayeT NPOKNenBaTb
NeHTOM antoMMHUEBOM camoKneawwenca «JIAC». Mpn HeobxoaMMOCTU NeHTa MOXKeT bbITb
MCNo/Ib30BaHa B KayecTBe baHaaxKel, BbINoIHEHHbIX ¢ warom 500 - 600 mm.

5.2.16 TpeboBaHMA K NpUMEHEHUIO N3aeNnUN « TUANT» C NOKPbITUEM M BE3 NOKPbLITUA
npueeneHbl 5.1.4-5.1.8.

5.2.17 YcTaHoBKa rMOKoro NoKpPoBHOro matepuana «Apmodon TK» aonKHa NPOMU3BOANUTLCA C
Haxnectom40-50 mm No NPoAO/IbHBIM M NONEpPEYHbIM WBam. KpenaneHune matepmana
«Apmodon TK» B ucnonHeHnn 6e3 KneeBoro C10A OCYLLECTBAAIOT MPOKAENBAHMEM HAX1ECTOB
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Kneem « TuAunT».

MpogonbHbie M MONepeYHble LWBbl MTOKPOBHOIO MaTepurana moryT 6biTb AONONHUTENBHO
NPOK/IeeHbl IEHTOM a/IIOMUHMEBOM CAMOKNeALEeNca apMnpoBaHHon «JTIAC-Ax». Mpwu
HeobXxoAMMOCTU NeHTa MOXKeT BbITb MCMO/Ib30BaHA B KayecTBe 6aHAaXen, BbINOJHEHHbIX C
warom 500 - 600 mm.

B Tennoun30aaLMOHHbIX KOHCTPYKUMAX a5 060pya0BaHUA M TPyOONPOBOAOB, PACNONOKEHHbIX
Ha OTKPbITOM BO34yXe, BCE LUBbl MOKPOBHOIO matepuana «Apmodon TK» 1 neHTbl
aNIlOMUHUEBOM CamoKnesLLenca apmmpoBaHHon «JIAC-A» f0/13KHbI ObITb re pMeTU3MPOBaHbI
CUJINKOHOBbIM repMeTUKOM.

5.2.18 KpenneHune nsonupytowero nokposHoro matepumana « TUTAHPTEKC» aonkHo
NPOM3BOANTLCA NPU MOMOLLM METANTNYECKUX 3aKNENOK, MPOKNENKOM LIBOB MOKPOBHOIO
maTepuana neHTon « IAC-M» (neHTa antoMMHUEBAA CAMOKNEeALAACA NOBbILLEHHOM NPOYHOCTH)
N CUIMKOHOBbLIM e pMETUKOM /18 TepMeTU3aLmMm LWBOB (NPUY PacnoNoXKeHUU N30 IMPYEMOTO
06beKTa Ha OTKPLITOM BO3AyXe).

3aKknenkun Ncnonb3yoT NPU TONLWLMHE TENTOM30NALMOHHOIO cnoa 10 mm U Bbiwe U
yCTaHaBAMBaOT C warom 200 - 300 mm.

MoHTaX peKoMeHAyeTcA HauMHaTb € YCTaHOBKM maTepuana « TUTAH®/IEKC» Ha dpacoHHble
4acTu M apmaTypy. 3aTeM U30AMPYHOTCA NPAMbIE y4acTKn Tpybonposoaos. etann n3
matepunana « TUTAHPNEKC» Heobxoanmo ycTaHaBIMBaTb BHAXNECT APYr Ha agpyra 3-5cm. Wbl
MmaTepurana HeobxoaMmo pacnosaratb Tak, YTOObl NPeAOTBPATUTbL BO3SMOXKHOE 3aTEeKaHMe BNaru
BHYTPb M30JALMOHHOM KOHCTPYKLMW. LLIBbI NpoAonbHbIE M NONepeyHble HeobxoaMmo aenatb
BHaxnecT. [lnsarepmeTmsaunm Bce Webl (Mpoao/ibHbIe M MOoNepeYHble) MPOKAENBAOTCA IEHTON
aNtoMUHKUEBOM camoKneawwenca «JIAC-M», npu 3TOM NeHTa AONKHA 3aKPbIBaTb HE TONbKO Cam
LWOB, HO M OTBEPCTUA C 3aKNenKamu. JleHTa AONKHA 3aKpbIBaTb 3aknenku Ha 10-15 mm.

Mepepn HaknensaHnem neHTbl «JIAC-M» pekomeHayeTca 06e3KNUPUTb YHACTKM MPOKNENKN.
BaHaaXKn 13 NeHTbl aNtOMUHNEBOWN CAMOKNEALLECA NOBbIWEHHOM NpoYyHocTh «JIAC-T»
yCTaHaBAMBAlOT € warom 600 mm.

B cnyyae yctaHoBkM noKpbiTna « TUTAHD/IEKC» Ha Tennomn3onaunMoHHble MaTepuranbl,
obnagatowme 601blWKMM KOIPPULMEHTOM TEPMUYECKOTO pacluMpeHus (Hanpumep, BCneHeHHbIe
CUHTETUYECKME KayuyKM), He0BX0aMMO 3TO AenaTtb Npu cpeaHen paboyen Temnepatype
N301ALUMOHHOrO C/I0A.

5.2.19 MNpn TennoBon N30A5UNN BEPTUKANbHbIX TPYO6ONPOBOA0B M 060pYyA0BaHMA C
NPUMeHeHMeM TENN0M30NALUNN B ABa U Boslee CNoeB M MOKPOBHbIX MAaTEPMAN0B B 3aBUCUMOCTH
OT TO/ILLMHbI TENAOM30NALNKN U BbICOTbI TPYOONPOBOAAa NpeayCcMOTPEHbI ONOPHbIE KOHCTPYKLUK
(pasrpy:katoLme ycTponcTea), npeaoTepawiatowme geGopmaLmio 1 Cnoi3aHne NOKPOBHOTO
maTepuana. Pasrpyxatowme ycTponcTea pacnonaratoT ¢ warom 3-4 meTpa no BbicoTe
Tpybonposoaa unm obopyaosaHuAa. KOHCTPYKUMA pasrpyKatowmx yCTPONCTB He A0/1KHA UMeTb
CKBO3HbIX TEN/IONPOBOAHbIX BKAOYEHUN.

Pasrpy:katowme yCcTponCcTBa BbINMOAHAKOT U3 MeTanna UAnM NUAOMATe pManos. Pasrpykaowme
YCTPOWCTBA, N3rOTOB/IEHHbIE U3 MMOMATEPUAIOB, LONKHbI ObITb NPONUTAHDI
aHTUCeNTUYECKMMM COCTaBaMMU UNWN aHTUNUPEHAMMN.

5.2.20 Echu pacyeTHadA TOAWMHA NOIMMEPHOTO TENNOU30NALNOHHOIO C/I0A He NnpeBblwaeT
3HAaYEeHWUI TONLMHDBI U34EeNUA B COOTBETCTBUN C HOMEHKIATYPOM ANA YCTAHOBKW B OAUH CNOW,
JOMNYCKaeTCa K MPMMEHEHMUIO KOHCTPYKLUMA M3 CAMOKNEALLUXCA PYNOHOB « TUANT» C
NPUKNEEHHbIMU (CaMoKNeALLMMUCA) NOKPbITUAMU «Apmodon TK» n « TUTAHDTEKC» n
repmeTm3aLmen LWBOB.

Mpy NpUMEHEHUM TaKON KOHCTPYKLMM YCTAHOBKWN Pasrpy»KatoLLmxX YCTPOMCTB U AepeBAHHOIO
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5.3 Tenno130NAUNOHHDbIE KOHCTPYKUMK AN ob6opyaoBaHua, TpybonpoBoaoB M BO3AYXOBOA,0B
CUCTeM BEHTUAALUM U KOHAULMOHUPOBAHMUA BO3AyXa

5.3.1MNpu NpoeKTMpOoBaHUN TENNOU30NALMOHHBIX KOHCTPYKLMI, NpeAHAa3HAYeHHbIX A1A
o6opyaoBaHuA, TpybonpoBoA0B U BO34YXOBOA0B CUCTEM BEHTUAALMMN U KOHONLMOHMUPOBAHUA
BO34yXa, CheAyeT pyKoBoACTBOBaThLCA TpeboBaHmsamm 5.2.11n 5.2.2.

5.3.2 B Tenn0on301ALNOHHbIX KOHCTPYKUMAX PEKOMEHOYEeTCA MPUMEHATD:

- TPy6KM « Tunut Bnak Ctap», « Tunut bnak Crap CnanT» (C 3aWUTHBIM NOJIMMEPHbBIM C/IOEM OT
YyNbTPadroNeToBOro U3NyveHUA) ANA TENA0BOW M30NALMM TPYHONPOBOAOB C HAPYKHbIM
ANameTpoMm OT 6 40 28 MM BKAOUYUTENBHO;

- pynoHbl (nuctbl) «TanT Baak Ctap akT» u pynoHbl (nnctbl) « Tuaut baak Ctap Oakt All»,
«MeHodon» Tmn C gna TennoBoM U30/15SLUMN BO34YXOBOAOB.

5.3.3 Tennon30nAUMOHHbIE KOHCTPYKUMK 418 TPyO6onpoBOA0B A0/KHbI 6bITb re pMeTUYHbBIMM.
5.3.4 Tpybku «Tunut bnak Ctap» cneayeTycraHaBamBaTb 6e3 NpogoabHOro paspesa.
MpogonbHbie M NonepeyHble Wabl TPYOOoK « TMAUT Baak CTap» A0MKHbI ObITb CKAEEHbl Kneem
«Tnnunt». Kpaa TpyboK «Tuaut bnak Ctap» AoNXKHbI O6bITb NPUKAEEHBI K U30NMPYEMO I
NOBEPXHOCTU KNeeM « TUNUT» Ha WWMPUHY K1EEBOro C/10Sl HE MeHee TOLLMHbI TPYOKM.

Bce webl Tpy6OK «TUAUT Bnak CTap» A0NXKHbI ObITb NPOK/IEEHbI IEHTON NOANITUNEHOBOM
aPMUPOBAHHOM camoKesLwenca « TuAnT».

5.3.5 LLIBbI CKIeeHHbIX Py/IOHOB (nncToB) «Tunut Bnak Ctap [akT», a TakXKe mecTa ux
NPUMbIKaHMA K GpaHLLaM BO34yXOBOAOB CAeyeT NPOoKAenBaTb 1EHTOM NONNITUAEHOBOM
apMMpPOBAHHOM camoKneawenca « Tunnt».

Lsbl pynoHos (nuctos) «Tuaut bask Crap Oakt A/l», «MeHodon» Tmn C, a TaKKe MecTa ux
NPUMBbIKaHMA K GraHLamM BO34yXOBOAOB CAeayeT NPOKAeNBaTb NE€HTOM aItOMUHNEBOM
camoksiesLenca «JJIAC».

5.3.6 B cnyyae, ecnu pacyeTHasa TONIWLMHA TENNOU30/IALMOHHOIO C/1I0A MPeBbILIAET TOJILLNHY,
npeaycMoTpeHHY0 HOMEHKNATYpon TpyboK « Tunut bnak Ctap», pynoHoB (nmctos) « Tunant bask
Crap [akTt» 1 pynoHos (nucros) «Tuaut bask Crap Oakt Afl», «MeHodon» Tun C cnepyet
NPUMEHATb ABYX- UIN TPEXCIOMHYIO TENN0MU30NALMOHHYIO KOHCTPYKLUMIO. B KauecTse BTOpOro u
nocneayowero C10eB PeKOMeEHAYETCA UCNONb30BaTb PY/AOHbI (AUCTbI) « TUAUT Bask CTap AakT»
N pynoHbl (nunctbl) «Tuaut bnak Crap Aakrt AJl», «MeHodon» Tmn C.

Mpw TeENN0BOM M30NALMM BO3AYXOBOLOB ANA YAYULIEHUA aAre3numn MeXxay CN10AMU B KayecTse
HUXKHUX CNOEB MHOTFOC/I0MHOW KOHCTPYKLUUM PEKOMEHAYETCA UCNONb30BaTh PY/IOHbI (NUCTbI)
«Tunut bnak Crap Aakt A/l», «MeHodpon» tmn C.

5.3.7 TpeboBaHMA K yCTAaHOBKE MOKPOBHOMO C/10A TEM/IOU30NALUOHHOM KOHCTPYKLUK
npusegeHbis 5.1.4-5.1.8.

5.3.8 B Tenn10M301ALMNOHHbIX KOHCTPYKUMAX, NPeAHAa3HaYeHHbIX ANA NpeaoTBpaLLeHmA
KOHZAEHCAUMM B/1arn M3 OKPYKAOLLEro BO34yXa Ha NOBEPXHOCTM M301MPYyeMOro 06beKTa,
pekomeHayeTcA NPUMEHATb TPYOKM «TUAUT Baak Ctap» n pynoHbl (nnctbl) « Tunut bask Ctap
[akT» 6e3 NOKPOBHOTO C/OA.

5.3.9 Mpu He0H6X0AMMOCTU NPUMEHEHUA MOKPOBHOFO CN0A B TEM/ION30NALMOHHbIX
KOHCTPYKLMAX, NpeaHa3Ha4YeHHbIX 418 TpybonpoBoa0B CUCTEM KOHOULMOHUPOBAHMS,
peKomMeHAyeTCcA NCNOo/b30BaTb NEHTY alOMUHUEBYIO camokneawwytoca «JIAC» n neHty
aNtoMUHKUEBYIO camokesaLytocs «JIAC-A». [lonycKaeTca MCnob30BaTh APYyrue Buabl
NMOKPOBHbIX MAaTEPMANOB.

Mpn HeobXoaMMOCTU NPUMEHEHUA MOKPOBHOIO C/1051 B TEN/IOMU30ALMUOHHBIX KO HCTPYKLMAX
BO3/yXOBO/J0B, PEKOMEHAYETCA MCNO1b30BaTb MOKPOBHbIM MaTepuan « Apmodon TK»
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CaMOKNEALMNNCA MK CaMoKIeAWwmMnca rMbKMin NOKPOoBHbI matepuan « TUTAHD/TEKC».
TpeboBaHusa K yctaHoBKe matepuana «Apmodon TK» n « TUTAHP/IEKC» npusepeHbiB 5.2.17-
5.2.18

5.3.10 TpeboBaHMA K YyCTaHOBKE pa3rpysKkatoLmx YyCTPOMCTB npmuBeaeHbiB 5.2.19-5.2.20

6. Tpe60oBaHUA K TENIOM30AALUOHHBIM NEHONOAUITUNIEHOBbIM U3genuam «Tunury,
«MeHodon».

6.1 B 3aBucumocTn oT dopmbl M3aenuna « TuanT» noapasaensatoT Ha BUAbl, NpuBeAeHHbIE B
Tabnuue 1.

Tabauya 1

HanmeHoBaHMe BMAaa OnucaHune Bmaa

Tpy6Ka Monasa ymnuHapuyeckas Tpybka

Nucr Mbkoe nsgenune NPAMoyrosbHoM Gpopmbl

6.1.1 YTennutenb «MeHodon» BbiNyCKaeTcA B BUAE PYNIOHOB (NMUCTOB) cneayowmx TUNoB:

- A - maTepuan Ha OCHOBE NEeHOMNOANITUNEHA COAHOCTOPOHHMM PONbIMPOBAHNEM;

- C - maTepuan Ha OCHOBEe NEeHONO/IN3TUIEHA C OAHOCTOPOHHMM GONBIMPOBAHUEM, C APYIOM
CTOPOHbI KOTOPOTO HAHECEH KNEeeBOM C/T0M, 3aLLMLLEHHbI aHTUAAre3MOHHbIM MOKPbITUEM;
6.2 B 3aBUCMMOCTM OT LBETa U PUINKO-TEXHUYECKMX MOKa3aTe e CBOMUCTB nsgenns « TMamT»
noapasaenatoT Ha MapKK, NpueeaeHHble B Tabauue 2.

Tabauua 2
HanmeHoBaHMe mMapKu nsgenma LseT nsgenusa Obnactb NpUMeHeHUsA
Cynep Cepebpucro-cepblit ObopyaosaHue 1 TpybonpoBoabl

TENNOBbIX CETEM CUCTEM
oTON/JIeHMA, ropaYero n
XON104HOr0 BOAOCHAbXKeHUA,
TEXHONOrMYeCKUX CUCTEM
bnak Ctap YepHbliit O6opypoBaHue, TpybonpoBoabl U
BO34yXOBOAbl CUCTEM
BEHTUAALUMU U
KOHANLMOHUPOBAHMA BO3ayXa
®PU3nKo-TeXHMYECKME NOKA3aTeIM CBONCTB n3aennin « Tunut», «MeHodpon» npmseneHsl

B Tabnmue 6 1 6.1

6.3 PynioHbI(nncTbl) « TUAUT» MOTYT HbITb B MPOCTOM M CAMOK/IEALLLEMCA UCMONTHEHUN.
PYyn0OHbBI(NUCTbI) B CAaMOKEALLEMCA UCMOTHEHUWN A0 KHbI ObITb NOKPbITbI C OAHOM CTOPOHbI
KNneeBblM CNoeM, 3alWMLWEHHBIM aHTUAArE3MOHHBIM MaTEePUANIOM.

PynoHbi(nucTbl) « TUAKMT» MapKu «Bbnask CTap» B camMoKaeAWweMca UCNONHEHUN UMEtoT
0603HayeHue «[JakT», mapKku «Cynep» - «CK».

6.4 N3penna « TMAUT» U3roTaBNMBAIOT C MOKPLITUAMM UK 6e3 HUX. BUabl npumeHAe MbIX
MOKPbLITUI NpMBEeAEHbI B Tabanue 3.

Tabauua 3

HavmeHoBaHWe NOKpbITUA O603HavYeHNe NOKPbITUA
MNMonuposaHHasa antoMuHMeBas onbra ANl

NonnmepHaa nneHkKa MNpoTtekT, Cnant

MoKpbiTHe «MpoTEKT» MOXKeT bbITb cMHero (0603HaveHne «C») MaM KpacHoro LiBeTa
(obo3HaueHMe «K»).
N3penuns c noKpbiTnem «MpoTeKT» KPacHOro LBeTa peKoMeHAyeTca UCNOoNb30BaTh 411


http://www.infosait.ru/norma_doc/53/53573/index.htm#i194613
http://www.infosait.ru/norma_doc/53/53573/index.htm#i204999
http://www.infosait.ru/norma_doc/53/53573/index.htm#i256791

CTO 04696843-004-2015

TenaoBoi usonaumm TpybonpoBoaoB ropsayero BOAOCHabKeHUA 1 nogaowmx Tpybonposoaos
CUCTEM OTOMNNEHMSA, C MOKPbITUEM «[TPOTEKT» CUHETO LBeTa - 4/18 TeN/0BOMN U30AUUN
Tpy60NpoOBOAOB X0/I0AHOIO BOAOCHAbKeHUA M 06paTHbIX TPYOONPOBOAOB CUCTEM OTOMEHUS.
MoKkpbiThe «CnanTt» cepebpuncToro ugeTa ANA TeNA0U30NALMOHHBIX TPYOOK ANnA cuctem
KOHANUMOHNPOBAHMA « TUnnt bask Ctap».
6.5 Paamepbl Tpy6OK « TUAUT» B 3aBUCMMOCTU OT BUAA MOKPbITUA U MapKK U3LEeNNIN NPUBEAEHDI

B Tabnuue 4.
Tabauua 4
BHyTpeHHMI anameTp TonwWmHa CTeHKN
MpeaenbHble MpeaenbHble | AanHa TPyOOK,
O603HayeHHne HomuHanbHoe OTK/IOHEHMUS, HomuHanbHoe OTKJIOHEHMUA,| MM
3HAYEHUE, MM " 3HAYEeHNE, MM "
Mapka «Cynep»
15 17 +2 6;9;13 +2 2000+50;
1000+50
18 20 +2 6;9;13 +2 2000+50;
1000450
22 24 +2 6;9;13; 20;25 +2 2000+50;
1000+50
25 27 +3 6;9;13;20;25 +2 2000+50
28 30 +3 6;9;13; 20;25 +2 2000+50;
1000+50
30 32 +3 6;9;13;20;25 +2 2000+50
35 35 +3 6;9;13; 20;25 +2 2000+50;
1000+50
42 42 +3 9;13;20;25 +3 2000+50;
1000450
45 45 +3 9;13;20;25 +3 2000+50
48 48 +3 9; 13;20;25 +3 2000+50
54 54 +5 9;13;20;25 +3 2000+50
60 60 +5 9;13;20;25 +3 2000450
64 64 +5 9;13;20;25 +3 2000450
76 76 +6 9; 13;20;25 +3 2000+50
89 89 +6 9; 13;20;25 +3 2000+50
rno no +6 9;13;20;25 +3 2000+50
114 114 +6 9; 13;20;25 +5 2000+50
133 133 +6 9; 13;20;25 +5 2000+50
140 140 +6 9; 13;20;25 +5 2000+50
160 160 +6 9;13;20;25 +5 2000+50
Mapka «Cynep» ¢ nokpbITnem «lpoTeKT»
15 17 + 4 +2 10000+100
6,9 +2 2000450
4 +2 10000+100
18 20 +2 6;9 ) 2000+50
22 24 + 4 +2 10000+100
6,9 +2 2000450
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4 +2 10000+100
28 30 +3 6,9 2 2000+50
35 35 3 4 +2 10000+100

6;9 +2 2000+50
Mapka «bnak Crap», Mapka «bnak Crap Cnant»
6 7 +2 6;9 +2 2000+50
8 9 +2 6,9 +2 2000450
10 11 +2 6;9 +2 2000+50
12 14 +3 6;9 +2 2000+50
15 17 +3 6;9 +2 2000+50
18 20 +3 6;9 +2 2000+50
22 24 +3 6;9 +2 2000+50
25 27 +3 6;9 +2 2000+50
28 30 +3 6;9 +2 2000+50

6.6 Paamepbl py/N1OHOB (NKUCTOB) « TUAUTY, «TleHOdON» B 3aBUCMMOCTU OT MAPKWU, UCNOSTHEHUA U
MOKPbITMA NpMBeAeHbI B Tabanue 5.

Tabauya 5

TonwmnHa, mm WnpuHa, mm AnnHa, m

HomuHanbHoe [[lpegenbHble |[HomuHanbHoe |[[pegenbHble [HommHanbHoe |[pepenbHble
3HavyeHune OTKNOHEHUA |3HayYeHue OTKNOHEHMUA [3HAYeHue OTK/JIOHEHUA
Mapka «Cynep», mapKa «Cynep» B ucnonHeHun « CK»

10 1 1000; 1200 15 20 +0,2

13 1 1000; 1200 15 14 +0,2

20 1 1000; 1200 15 10 +0,1

Mapka «Cynep» c nokpbiTnem «Afl», mapKa «Cynep» B ucnonHeHum « CK» c nokpbituem «Af1»
3 10,5 1000; 1200 15 30 +0,3

5 10,5 1000;1200 15 30 +0,3

10 1 1000; 1200 110 20 +0,2

15 11 1000; 1200 110 10 +0,1

20 11,5 1000; 1200 10 10 +0,1

Mapka «bnak Ctap» B ucnonHeHun «JakT», mapka «biak Ctap» B UcnonHeHUn «JakT» C
noKpbITUEM «AJT»

3 10,5 1000; 1200 15 15 +0,2

5 10,5 1000; 1200 15 15 +0,2

8 10,5 1000; 1200 15 20 +0,2

10 1 1000;1200 15 20 10,2

15 1 1000; 1200 15 20 10,2

20 11 1000; 1200 15 10 10,1
«MNeHodon» TMn A

3 10,5 1200; 1500 120 30 +0,3

4 10,5 1200; 1500 120 30 +0,3

5 10,5 1200; 1500 120 30 +0,3

6 10,5 1200; 1500 120 30 +0,3

8 10,8 1200 120 15 +0,3

10 *1 1200 120 15 +0,3

«MNeHodon» Tun C
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3 *0,5 600;1200 +10; +20 30 +0,3
4 10,5 600;1200 *10; +20 30 +0,3
5 *0,5 600;1200 $10; £20 30 +0,3
6 10,5 600;1200 *10; +20 30 +0,3
8 $0,8 600;1200 +10; +20 15 +0,3
10 1 600;1200 *10; +20 15 +0,3

6.7 ®U3NKO-TEXHMYECKME NOKA3ATEIM CBOMCTB U3AENUN « TUANT» B 3aBUCMMOCTU OT MapKu
[0/ KHbI COOTBETCTBOBATb NpUBEAeHHbIM B Tabauue 6.

Tabauua 6

3HayeHune gna Mmapok
HanmeHoBaHMe nokasartensa

Cynep Bbnak Crap
MnoTHOCTb, Kr/m3 2545 25+5
MpoyHocTb Npu paspbise, MlMa, He |0,10 0,10
MeHee
OTHOCHTeNnbHOE yannHeHue Npum 50 50
pa3pbiBe, %, He MeHee
KoadpdpuumeHT TeNN10NPOBOAHOCTU B
CyXOM cocToAaHuK, BT/(m-°C), He
bonee, npu TemnepaType:
0°C 0,035 0,038
10°C 0,037 0,041
25°C 0,040 0,044
50°C 0,045 0,048
PacyeTHbIN KoapPpUumeHT 0,035+0,0002 tep* 10,038+0,0002 tep*
Tenn0onNpPoOBOAHOCTM B
TEN0M30ALNOHHOM KOHCTPY KLU,
Bt/(m-°C)
KoadduumeHT conpoTnneHus 3000** 3000**
anddysnmn BoaaHoro napa (daktop
U), He meHee
KoaddumumeHnt 0,00029** 0,00029**
naponpoHuuaemoctu, mr/(m-4-Na),
He 6bonee
Ycagka npu 70°C, %:
3232y 0,7 0,7
33 2 CyT. 1,3 1,3
33 42 cyT. 2,0 2,0
BosmonomouleHne no obvemy npu (2,0 2,0
NO/THOM NOrpy*KeHUM B TeyeHue 24
4, %, He bonee
lpynna roptoyectun Mo n.6.9 Mo n.6.9
* tp - CpeaHAn TemnepaTtypa Tenon3onsaumMoHHoro cnos, °C.
** No paHHbIM 3akntouveHna « HUMMocctpoii» Ne 2-07/350122.01.04 [3].

6.7.1 ®M3NKO-TEXHUYECKME NOKA3aTe M CBOMCTB U3aenuii «NeHodon» A0KHbI
COOTBETCTBOBATb NPMBEAEHHbIM B Tabnnue 6.1
Tabnauua 6.1
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HavmeHoBaHuMe

EavHuua nsmepeHua

MNeHodon

TemnepatypanpumeHeHUA: oC
ana tmna A ot —60 go +100
ana tmna C o1 —60 go +60
KoadpduumeHT TENI0BOrO OTPaXKeHUs
NMOBEPXHOCTU, HE MEHEE % 97%*
KoappuLmeHT ONTUYECKOrO OTParKeHUA
NOBEPXHOCTU, HE MEHee % 90*
KoadpopuumeHT TennonposogHocTu, A, npu 20 °C,
He bonee Bt/m 2eC
B CYXOM COCTOAHMUM 0,048-0,049
— B YCNOBMAX 3KCNAyaTaummn A 0,049-0,050
— B YCA0BMAX 3KCNAyaTauumn b 0,050
KoadpduumeHT TennoycsoeHus (npu nepuoge 24 | Bt/m2 °C 0,44-0,48
yaca), s
KoadduumeHT naponpoHNLAEMOCTH, |, He mr/m.4 Ma 0,001
bonee
ConpoTtuBneHue Tennonepeaaye,Ro m2 °C/BT 1,07-1,26
(B 3aBMCMMOCTM OT TONLWMHDI)
OvHamunueckmin moaynbynpyroctu, E,
nop Harpyskoi 2 Kla MMa
nop Harpyskon 5 klMa 0,26-0,40
0,72-0,77
OTHOCUTEeNbHOE CXKaTUe, €,
nog Harpyskom 2 KMa 0,04-0,10
nog Harpyskom 5 Kla 0,13-0,23
MHAOEKC CHUXKEHUA NpMBeAeHHOro YyPOBHA ab 20
YAAPHOTO Wyma
YAenbHaa TeNN0EMKOCTb, Co KO/ Kr 1,95-2,00
PacyeTHoe maccoBoe OTHOLLEHWE BNaru B
maTtepwuane, w, B yCA0BUAX IKCMyaTaLmu: %
A 2
b 2-5

6.8 MeToabl onpeaeneHuns GU3MKO-TEXHMUUYECKUX NOKasaTe iel CBOUCTB U3aenii « TuAnT»

npuseneHbi B TY 2244-069-04696843.

MeTogpl onpeaeneHna GU3MKO-TEXHUYECKUX NOKasaTenei yrenautensa «MeHopon»

npusegeHblB TY 2244-056-04696843-2001

6.9 N3genuna «Tunnt», «MNeHodon» B cooteeTcTBmm ¢ FOCT 30244 umetoT cneayrowme
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noKasaTtenu

- pynoHbl(aunctol) « Tunut Cynep», pynoHbl(Anctbl) « Tunut bnak Ctap Aakt», TpyO6KM «TUAUT
Cynep», Tpy6Kn «Tunut bnak Crap», Tpy6Kkn «Tunut Cynep MNpoTekT», TpyoKM « Tuant baak Crap
Cnaut», pynoHbi(nnctol) «Tunut Cynep A/1», pynoHbi(nnctol) « Tuant Bask Ctap Aakt A/l»,
«MNeHodon» Tmun A, «MNeHodon» tun C - 'L,

Mo BocnnameHAemocTn usgenuna « Tuamt» 8 cootsetctemmn ¢ FTOCT 30402 OTHOCATCA K rpynnam:
- TPYy6KU «Tunut Cynep», «Tunut Cynep MpoTteKT», «Tunut bnak Crap Cnant», « Tunut bnak
Ctap», py/oHbl(nnctol) «Tunut Cynep», « Tunut bnak Ctap AakTt» - B2;

- pynoHbi(nunctbl) «Tunut Cynep AN», « Tunut bnak Ctap Aakt A/l», «NeHodon» Tun A,
«MeHodon» Tmn C, TpybKM «Tunut Cynep» n pynoHbl(nncrtbl) « Tunmut Cynep» B COMETAHUU C
NOKPOBHbIM MaTepunanom «Apmodon TK» - B1.

Mo gpimoobpasytoLei cnocobHocTM nsaenunsa « Tuauty, yrenantenu «NexHodon» B
cooTtBeTcTBUM € TOCT 12.1.044 oTHOCATCAK rpynne 3.

N3penua «Tunuty, yrenantenu «MeHodon» He NoAae PKUBAKOT CAMOCTOATE/IbHOTO FOPEHMUS.
Nzpenua «Tunuty, ytenauntenu «MeHodon» B npouecce sKCNayaTauum He NOMoLWatoT
BELLECTBa, COAEPKALLMECA B U30MPyeMOM 060pya0BaHUN M TpyHonNpoBOAaX.

6.10 Uspenua «Tunut», yrenautenu «MNeHodon» He coge prKat xnopdTopyrnesoaopoaos m
H6e3onacHbl ANA oKpyKatowen cpeapl.

6.11 Uspenus «Tunut», ytenautenun «MNeHodon» obnagatoT gonroseyHoctbto 20-25 net
3KCn/lyaTaumm B gManasoHe paboumx Temnepartyp.

6.12 Mpyn MapKMpPOBKE NU3aeNUI 04epeaHOCTb C10eB 0H6MLLOBOK U MOKPLITUIA B YCIOBHOM
0603HaYeHMM JONKHA COOTBETCTBOBATb MX O4YEPEAHOCTU B n3aenunn. NMepBbiM yKasbiBaeTcA
Hapy»KHbI CNoM n3genuna. YcnoBHble 0603HaYeHMA onpeaenaoTca Npou3BoaUTENIEM.

6.13 Koa MapKUpOBKKU A0/IKEH BKAOYATb B cebs cneaytowme o603HaYeHUA:

TOPTOBAA MAPKA cueverniinniiniinieiitneiiesinetutenstessteeta s eeteeauesnssisesumessmsssanessmenmnssenensmnnes X

Tt =N T 1 11 ROV PPPR X

CTpyKTypaMaTepmana C NOKPbITUAMU N OBNTULOBKAMM. ........ccvvueeeeerrrieeeennnneeaennns X
Pa3MEPDbI MUBLEIIMA: ...ttt et se e e s e e e e s X
- Ana Tpy6boK:

BHYTPEHHUI AMAMETP, MM X TOJILUMHA CTEHKU, MM - AJINHA TPYOKU, M;
- ANA NNCTA: TONIWMHA, MM X LWUMPUHA, MM - A/IUHA, M.
oV AnlnE: Nue] o1 e L T=Tor 1 F VPPV PPTTPPRPTRRRPPRt X
[eKknapupyemblii ypoBeHb MaKCMMaibHOM paboyeit Temnepatypsl, °C............ ST(+)
Jeknapupyemblii ypoBEHb MUHUMaNbHOW paboyeir Temnepatypsl, °C.............. ST(-)
Neknapunpyemasn tennonposoaHocTb NP 10°C, BT/(M.°C)uueveeeeeeeeiiinieeee. Ao
Oeknapupyemas tennonpoBogHocTb NP 259C, BT/(M.°C)..cceeeeeeeeeeciiieeeeeeeeeeevin, A2s
MMAPONPOHULLAEMOCTD ..ecverreirereenieeiresersresreesans veseessessensees ..MU
OEKNapUPYEMbIN YPOBEHD BOAOMOMMOLWEHUA  coeveeeeeireerereneeneeeene ..WS
O603HauYeHNE rOCYAAPCTBEHHOTO CTAHAAPTA v iueueerrereerseseesessesssesesasesses seesesers sesses oue X
KOMMAHMA-NBTOTOBUTEIID ..ucuveveueeieeeeesteieseessesesessesesessesesesesses seesesess sassesanes s sse sesesesss sesens X
Mpumep ycnosHoro o6o3HaveHUs TeNN0U30NALNMOHHOTO n3genus n3 MM B Buae Tpybkn
TOProBoM MapKku «TUNUT» C BHYTPEHHUM AMAaMeTPOM 18 MM, TONILLMHOM CTEHKN 9 MM, A/IMHOM 2
M, Fpynnoii roptodectun 1, MakcumanbHol paboyeit Temnepatypoit 95°C, MUHMManbHOM
pabouelt TemnepaTypoit -80°C, aeknapupyemoin TensonposoaHocTbio npu 10°C 0,042 Bt/m.°Cu
npu 25°C 0,046 Bt/m.°C, c naponpoHuuaemoctbio 0,1, AeKknapupyembiii ypoBeHb
BogonomouieHus £ 0,05, HazBaHne komnaHum-mnsrotosutenAa 3A0 «3asoa JINT»:

«Toprosas mapka» Tpy6ka MMN3 18x9-2 'l ST(+)95 ST(-)-80 (00,042 A,50,046 MUO,001 WS 005
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FOCT 0000 3A0 «3asoa JINT»
7. Tpe60BaHMA K MOKPOBHbIM MaTepuasam U u3geiuam

7.1. [M6KMih NOKpPOBHbLIN MaTepuan «Apmodon TK»

7.1.1 TubKnit NoKpoBHbIN MaTepunan «Apmocdon TK» no TY 1811-081-04696843-2005
NPUMEHSAIOT ANA 3aLLUMTbI TEMNJOU30NALUNOHHOTO CN0A U3 U3aeNnit « TuANT» oT
yNbTPAPUONETOBOIO U3NYYEHUA U MEXAHMUYECKUX NOBPEKAEHWNIA.

7.1.2 Matepuan «Apmocdon TK» M3rotaBinBatoT U3 BbICOKOMPOUYHOMN CTEK/IOTKAHU, MOKPbITOM
antomuHueBon Gponbroi, B BUAE pynoHoB WwWmpuHoi 1000 mm 1 annHoi 25 m, 50 m.

MaTepuan «Apmodon TK» MoKeT bbITb B NPOCTOM U CAMOKIeALWeMca UCNoNHeHUU. MaTepuan
B CAMOKNEALLEMCA UCMONHEHUM A0NXKeEH ObITb MOKPbLIT C 06PaTHOM CTOPOHbI PONBIMPOBAHHOM
NOBEPXHOCTU MaTePMaANa KNeeBbIM C/I0EM, 3aLUMLLEHHBIM aHTUAAT€3UOHHBIM MAaTepPUANIOM.
7.1.3 Martepuan «Apmocdon TK» NpMMEHsIOT B Ka4eCTBE MOKPOBHOTO C/101 B
TEeN/ION30/IALMOHHbBIX KOHCTPYKUMAX ANnA 060pyaoBaHMA 1 TpybonpoBoA0B, PAcnO/IOKEHHbIX B
NoMeLLeHMNAX, TOHHENAX, KaHaNax U Ha OTKPbITOM BO3AyXe, a TaKkke 0bopyaoBaHuUs 1
TpybonpoBOAOB TENNOBbLIX CETEN CUCTEM OTOMNIEHUSA, TOPAYETO U XO/I0AHOIO BOAOCHAOKEHMS,
BEHTUNALNM U KOHAMUMOHMPOBAHMA BO34yXa.

7.1.4NoKa3aTenu cBoncTB matepuana «Apmocdon TK» npmuseaeHbl B Tabnuue 7.

Tabauua 7

HanmeHoBaHWe nNokasaTens 3HayeHune

TonwmHa donbrn, MKm 11

TemnepaTtypHble npeaenbl npuMeHeHus, °C OT muHyc 40 go + 100
Mpynna roptoyectu (no FOCT 30244) r

MPOYHOCTb CUENNEHUS aNHOMUHUEBOM PONbIM C OCHOBOM, H/M, He 100 (nnm npeBblwaeT
MeHee NPOYHOCTb $OoNbru)
Afresusi KNeeBoro c/1osl K MeTaN/IM4eCcKon NoBEPXHOCTU (AN 300

matepuana «Apmodos TK» B caMoKaeALeMCca UCNONHEHUK), H/m, He

mMeHee

PaspbiBHaA HarpysKa, Krc, He meHee 1000

7.1.5 MeTogapl onpeaeneHua nokasaTe e cBONCTB matepmana «Apmodon TK» npmseaeHbi B TY
1811-081-04696843-2005

7.2 TnbKnit NOKpoBHbIN matepuan « TUTAHO/IEKC»

7.2.1 TubKuni nokposHbI maTepunan « TUTAHOIEKC» no TY 2245-095-04696843-2012 cusm.
Nel, 2 CTO 04696843-001-2015 TexHMUYECKNE YCNOBUA, MPUMEHAIOT 1A 3aLUMUTbI
TEeN/ION30/IALMOHHOTO CNOA U3 U3ZeNUN K TUAUT» OT aTMOChE PHbIX BO3AEUCTBUI U
MeXaHNY€eCKNX NOBPEKAEHUN.

Matepuan « TUTAH®/IEKC» n3rotaBamnBaloT M3 antoMnMHMEBOM GOJbIU, 3alUMLLEHHOM ¢ 06eunx
CTOPOH CNOAMMN BbICOKOYCTOMUYMBOTO K MEXAaHUYECKMM BO34ENCTBUAM, YAbTpadmoaeTosomy
N3NYy4YeHUIO U arpeccnsBHbiM cpegam nonmmepa. « TUTAHPNEKC» BbinyckaeTca BUae py/ioHOB
wmpuHon 600, 1200 c npeaebHbIM OTKIOHEHUEM £ 5mm 1 annHoit 25, 50,100 m ¢
npeaenbHbIMU OTKAOHEHUAMMU +1%.

MaTepuan « TUTAHO/IEKC» morKeT BbITb B MPOCTOM M CAMOKNEALLEMCA UCNOIHEHMU. MaTepuan
B CAMOKNEALLEMCA UCMONHEHUN A0 KEeH ObITb NOKPLIT C OAHOMN CTOPOHbI KIEEBbIM C/IOEM,
3aLLMLLEHHBIM QHTUAAre3MOHHbBIM MATeEPUAIOM.

7.2.2 Matepuan « TUTAHD/IEKC» npumeHSAIOT B KA4eCTBE MOKPOBHOTO C/10A B
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TEN/ION30/IALMOHHbBIX KOHCTPYKLMAX ana 060pysoBaHMA U TpybonpoBoaos, PacnonoKeHHbIX B
NOMeLLEeHMNAX, TOHHENAX, KaHaNax M HA OTKPbITOM BO3A4yXe, a TakXe obopyaoBaHua u
Tpyb6onpoBOAOB TENNOBbIX CETEN CUCTEM OTOMNIEHUSA, TOPAYETO U XONOAHOTO BOAOCHABKEHMS,
BEHTUAALNU N KOHAUUNMOHUPOBAHUA BO3ayXa.

7.2.3 NoKasaTenu ceoicts matepuana « TUTAH®/IEKC» npuseaeHbl B Tabaunue 8.

Tabnuua 8

HanmeHoBaHWe nNokasaTens 3HayeHune

TonwmHa maTepuranos, MKM (250-800) +10%
TemnepaTtypHble npeaenbl npuMeHeHus, 6eskneesoro cnon’C OT muHyc 60 go + 70
TemnepaTtypHble npeaenbl NPUMEHEHMUSA, C KneeBbiM cnoem’C OT muHyc 30 po + 70
Mpynna roptoyectu (TOCT 30244) r

MPOYHOCTb CUENNEHUS aNtOMUHUEBOM PONbIM C OCHOBOW, H/M, He 100 (nnm npeBblwaeT
MeHee NPOYHOCTb $OoNbru)
Aire3us KNeeBoro c/10s K MeTaIZIMYEeCKON MOBE PXHOCTU (ans 600

maTepuana « TUTAHPIEKC» B camokneswemca ucnonHeHunn), H/m, He

MeHee

Pa3pbliBHaa HarpysKa B NpoAo/ibHOM HanpasneHun, MMA, He meHee 30

Pa3spblBHaA HarpysKa B nonepevyHom HanpasneHun, MIMA, He meHee 25

7.2.4 MeToapl onpeaeneHna nokasaTtenei ceoncts matepmana « TUTAHPNIEKC» npueeaeHbl B
TY 2245-095-04696843-2012 cu3m. Nel, 2 n CTO 04696843-001-2015 TexHUYeCKMe yCOBUA.

7.3 Yexnbl aHeprocbeperatowme «TanuT»
7.3.14exon sHeprocbeperaowmii « Tunut» (ganee tepmoyexsnbl « Tuant») TY 2291-093-
04696843-2010, npeaHa3Ha4eH A1 MHOTOPa30BOM U30AALMN 3aNOPHOM apMaTypbl U ApyTrux
bUrypHbIX 31€MEHTOB CUCTEM OTONIeHUA U TPybonpoBoaoB. Tepmouexnbl « TUAUT»
M3roTaBANBAIOTCA U3 MaTePUANOB KOMOUHMPOBAHHbLIX TENAOU30NALMOHHDIX.
7.3.2 Tepmouexnbl « TMANT» NpegHa3HaYeHbl A48 SKCNyaTauMm BHYTPM NOMELLEHWNI, a TaKKe
Ha OTKPbITOM BO34yXe, B AMana3oHe TemnepaTyp oKpyatoLero sosayxa ot - 40°C go + 120 °C,
OTHOCUTEIbHOM BAAXKHOCTU BO3ayXxa Ao 100% npu TemnepaTtype U301MpyeMon NOBEPXHOCTU OT
-40°C po + 100 °C.
7.3.3 lnAa nsonaumm 3anopHOM apMaTypbl NPUMEHSAIOT TepMoYeXIbl MAPKM « TUANUT-H», OHK
N3roTaB/AINBAIOTCA ABYX BAPMAHTOB UCMONHEHMUA:
- ucnonHeHue 1 — ¢ agBymaA C10AMM TENOU30NALMOHHOIO MaTepmnana,
- ICNONHEHME 2 — C OAHUM CN0eM TENNOU30NIALMOHHOIO MaTepuana.

YcnosHoe 0603HauyeHMe Tepmoyexia TunnTt-H 40N KHO coaepiKaTb MapKy, HasHaYeHue, BapuaHT
MCMONIHEHUA, HOMEP HACTOALMX TEXHUYECKMUX YCIOBUI, HAanpumep:

Tepmouexon «Tunnt-H» ana 3agsukkm Ay 100, ucn.1, TY 2291-093-04696843-
2010.
7.3.4 Tepmouexnbl « TANT-H» 4ONKHbI 6bITb U3FOTOBNEHbI U3 MHOTOC/IOMHOIO MaTepurana
cneaytoLero coctTaBa: NJieHKa NoNIMMepHaa MeTanNnM3nMpPoBaHHas, Knel, N0N0THO 06bemHoe
TEN0M30ALNOHHOE, KNEeK, NIeHKA NOIMMEPHAA MeTaI3npOBaHHas.
B KauecTBe cCKpenAALWMX 3N1€MEHTOB MOTYT BbITb MCNONb30BaHbI PA3/1 UYHbIE 3aCTEXKKNU, PEMHMU,
WHYpbI M Ap. OTBEPCTUA NOA, LWHYPbI AO/KHbI ObITb OKAHTOBAHbI METANIUYECKUM KO/IbLLOM
(nroBepcom).
7.3.5 Tepmouexnbl « TMANT» HETOKCMYHbBI. Mcnonb3oBaHUe UX He TpebyeT mep
NnpeaoCcTOPOKHOCTU. Tepmoyex/ibl « TUINT» He B3PbIBOOMACHbI.
7.3.6 NokasaTenu cBOMCTB MaTepuana Tepmoyexibl « TUAUT» NpuseneHbl B Tabnnue 9.
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Tabauuya 9
HanmeHoBaHMe nokasartens Ea. nam. 3HaueHue
1. TemnepaTtypasakcnayaTaumm °C oT-40 po+ 120
2. YcnoBHbI gnameTp apmaTypbl (MM NO 3CKM3am
AMameTp apmarypb! MM 15 — 300

3aKasyunKa)
3. XapaKTepucTmka KoOMOMHMPOBAHHOTO MHOTOC/IOMHOIO
MmaTepuana — OcCHOBbl TepmoyexsioB(TY 2245-079-
04696843-2010):
3.1.Bec r/m2 200-1000
3.2. TonwmHa MM 10-60
3.3. Pa3pbiBHaA Harpy3Ka B NpOA0/IbHOM U MONEpPeYHOM H 30
HanpaBNEHUAX, HE MEHEE
3.4. OTHOCMTEIbHOE YAJIMHEHWE NPU pa3pbiBe, He MeHee | % 100
3.5. ConpotusneHune paccnanBaHuio Mmeay Choamm H/m 50
maTtepwuana, He MeHee
3.6. KoadpdpmumeHT TennonpoBoAHOCTU A,

— B CYXOM COCTOAHMM 0,039

— B YC/IOBUSAX 3KCNAyaTauum A Bt/(m-°C) 0,040

— B YC/NOBMUAX 3KcNayaTaummn b 0,041
3.7. KoadpdpmumneHT TeNN0BOro OTparkeHmA % 80

7.3.7 NepeyeHbTepMmoUexnoB gnd 3aasukek no NOCT 9698 npmeeaeHbl B Tabauue 10

Tabauua 10
HanmeHoBaHue labapuTbl Yexna
Ay 50— Ay 80 620x 990 mm
Ay 100 — Ay 125 830x 1280 mm
Ay 150 950x 1460 mm
Ay 200 1180x 1810 mm
Oy 250 1460x 2240 mm
Oy 300 1690x 2590 mm

7.3.8 MeToabl onpeseneHnsa NoKkasateneli CBOMCTB MaTepPManoB TePMoYEXbl K TUAUT»

npusegeHbis TY 2291-093-04696843-2010

8. TpeboBaHUA K aKkceccyapam AnA MoHTaxa «Tunut», «fNeHodpon»

8.1 Kne#t «TMAUT» NPUMEHAIOT ANA COeAMHEHUS LUBOB TEMN0BON U30NALUM, MOKPOBHOIO
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MaTepuia U NPUKAENKM TENION30NALMOHHDBIX U3LENNI K U30UPYEMOIN NOBEPXHOCTM.
Knei « Tunnt» npumMeHAIT B BUA4E pacTBopa, pacPacoBaHHOIO B MmeTanamyeckme 6aHkm

obbemom 0,7 n 1,7 nutpa.

8.1.1 TemnepaTtypaxpaHeHus: +15°C go +25°C
TemnepartypanpumeHeHua: + 5°C go +40°C

8.1.2 NpumepHbIit pacxoa 1 nutpa Knes « TuauT» npuseaeH B Tabavue 11.

Tabauua 11
HanmeHoBaHue npoayKuumn 3HauyeHue
TpybKM TONWMHOM 6 MM 240-300 n.m.
Tpy6KM TONWMHON 9 MM 160-200 n.m.
TpybKM TONWMHOM 13 Mmm 110-140n.m.
Tpy6Ku TONWMHOM 20 Mm 70-90 n.m.
PynoHbln nuctbl 5m2

8.1.3 MeToapl onpeaenieHna NoKasaTeiei CBOMCTB Knea « TMAUT» NpuBeEHbI B

101199391.005-2004

8.2 JleHTa apMmupoOBaHHAA camokneawasaca «Tuaur»
8.2.1/leHTa nonnaTuNeHoBasA camokneawasca «Tunnt» no TY 2245-047-04696843-97

NPUMEHAETCA NPU MOHTaXXe

TY Pb

PY/IOHHBIX U TPYBHbIX MaTepPUANoB MapKK «TUAUTY aNn

CoeAMHeHMA WBOB M3oaaLMK. brarogapsa apmupytoLLei ceTke eHTa 061a43aeT NOBbILEHHOM
NPOYHOCTbIO. BbiNycKaeTcs B ABYX LBETaAX: CEPbIN, YEPHbIN.
8.2.2 XapaKTepUCTUKN NEeHTbl NOIN3TUAEHOBOM CamoKaeAwenca « TMNnT» npeacTaB/eHbl B

Tabnuue 12.

Tabauuya 12
XapaKTepucTuka 3HayeHMne
WnpurHa, m 48
OnnHa, m 10, 25, 50
Temnepatypa MoHTaxa, C, He HMXKe 5

MpuMmepHbIN pacxop,

1,15-1,45 paviHbl NPAMbIX y4aCTKOB
Tpybonposoaa 26 m Ha 10 m? nsonnpyemoi
NoOBEepPXHOCTH

8.2.3 ACCOPTUMEHT M YMaKOBKa JIEHTbI NONM3TUNEHOBOM camokaesweinca « TuanTy
npeacrasneHbl B Tabnnue 13.

Tabnuua 13
HanmeHoBaHue Bua ynakoBKku Konnyectsos Bec 6pyTTO, KI O6bem
yMNaKoBKe, WT. ynakoBku, m?
Nentan/s KapToHHasn 36 14,76 0,36
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Kneesas KopobKa
apMMpPOBAHHasA
«Tnnnt» cepas,
yepHas

8.2.4 MeToabl onpeseneHns NoKasaTe e CBOMCTB IeHTbI NOIMITUNEHOBOM KNeeBas
apmMmupoBaHHaa « TunuT» npmusegeHol B TY 2245-047-04696843-97

8.3 JleHTa antomuHMeBaa camokneswasca «JIAC»

8.3.1 /leHTa antomuHueBan camokneawanca «JIAC» noTY 1811-054-04696843-2012 c
aHTUAAre3MOHHbIM MOKPbITUEM MPUMEHAETCA NPU MOHTaXKe GoNbrMpoBaHHbIX MaTepPUanos
«TUNINT» anAa nsonAaunn CTbIKOB MeXAy NoAOTHaMU TENJIOU3ONALUMOHHOIO MaTepmnana. JleHTa
antoMmuHueBas camokneawaaca JIJACnpu npoKknemnBaHMmM LIBOB He CKpyYnBaeTCcA.

8.3.2 XapaKTepUCTUKM NeHTbl aIIOMUHMEBOM camoKneswenca «JIAC» npeacTaBneHbl B Tabaunue
14.

Tabnuua 14

XapaKTepucTuka 3HayeHune
WnpunHa, m 0120 80 1200
OnnHa, m 50

TonwuHa ¢onbrm, MKM ot 30
Pa3pbiBHAA HarpysKa B NPOA0/IbHOM 70
HanpasneHun*, H/50 mm, He meHee

Temnepatypa MoHTaxa, °C, He HUXe 10

AAresus K CTanbHOM NaactuHe, r/cm 500

He MeHee

8.3.3Npu U3roToB/IEHMUM NEHTbI a/TIOMUHNEBOM camokneslleiica «JIAC», npeaHasHaYeHHOM ans
MCNONb30BaHMA B KA4YECTBE aKCeccyapa TeN0OM30NALMOHHBIX U34ENANIA U3 MEHOMNOAMITUAEHA
«TUAUTY» K HaMMeHoBaHWIO AobaBaseTca 3anucb « TUAUTY, Hanpumep:

Nenta NAC Tuant 30 MKm X 50 mm x50 m, TY 1811-054-04696843-2012

8.3.4 MeToabl onpeaeneHMa NoKkasaTene CBOMCTB IEHTbI aIlOMUHMEBOM CaMOKAeALLLecA
«JIAC» npusegeHbl B TY 1811-054-04696843-2012

8.4 JleHTa anloMMHMEBAA CaMOKNeALWaAaca apmuposaHHaa «JIAC-A»

8.4.1/1eHTa antoMMHUEBAA CamoKneALwaaca apmmposaHHaa «JIAC-A» noTY 1811-054-
04696843-2012 npumeHAETCA NP MOHTaxe maTepuanos «Apmodon TK», ana nsonaumm
CTbIKOB TENNOM30NALUMOHHDBIX NAUT U3 GONbIMPOBAHHbLIX MAaTEPUANOB MAPKU K TUAUT» U
MOHTaKa UX K MeTaslJInyeCKUM UK NAACTUKOBbLIM NOBEPXHOCTAM B YC1OBUAX NOBbILWEHHbIX
TpeboBaHWUM K MPOYHOCTYU LLIBOB.

8.4.2 XapaKTePUCTUKN TIEHTbI a/IIOMUHNEBOM CaMOK/eALLLEMCs apmMupoBaHHoMn «JIAC-A»
npeactasneHbl B Tabaunue 15

Tabauuya 15
XapaKkTepucTuka 3HayeHune
WnpunHa, m 07120 80 1200
AnunHa, m 50,100
Pa3pbiBHaA Harpy3Ka B Npo40/ibHOM 100
HanpasneHun*, H/50 mm, He meHee
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Temnepatypa moHTa)Ka °C, He HMXKe 10
AZresus K CTanbHOM nnactuHe, r/cm 500
He meHee

8.4.3 MeToabl onpeaeneHus NoKkasaTe e CBOMCTB IeHTbI a/IFOMUHMEBOM CaMOKesLwenca
apmupoBaHHoi «JTAC-A» npusegeHblB TY 1811-054-04696843-2012

8.5 JleHTa antommMHMeBas camokneswanaca npoyHaa «JIAC-M»

8.5.1 /leHTa antomuHueBan camokneawanca «JIAC-NM»no TY 1811-054-04696843-2012
npeaHasHavyeHa ana M30aauum CTbikoB maTepunana « TUTAHD/IEKC», ana nsonaumm CTbiKoB
TENA0M30ALUNOHHBIX NAUT U3 GONBIMPOBAHHBIX MAaTEPMANOB MAPKN « TUAUT U MOHTAXa UX K
MeTaNNNYeCKUM MU NAACTUKOBLIM MOBEPXHOCTAM B YC/10BUAX NOBbIWEHHbIX TPEO6O0BaHMUI K
NPOYHOCTMU LLBOB.

8.5.2 XapaKTepUCTUKN NeHTbI aIIOMUHUEBOM cCaMoKesLweica npodHon «JIAC-T»
npeactaBneHbl B Tabanue 16

Tabauua 16

XapaKkTepucTuka 3HayeHune
WnpunHa, m 0120 801200
AnviHa, m 50,100
Pa3pbiBHaA Harpy3Kka B Npo40/ibHOM 300
HanpasneHun*, H/50 mm, He meHee

Temnepatypa MoHTaxa, °C, He HUXe 10

AZresus K CTanbHOM NnactuHe, r/cm 500

He meHee

8.5.3 MeToapl onpeaenieHna NoKasaTe e CBOMCTB JIEHTbI a/lOMUHMEBOM CaMOK/1eALLLecs
npoyHomn «JIAC-N» npmueaeHbiB TY 1811-054-04696843-2012

8.6 JleHTa camokneawanaca «Tunur Cynep CK», «Tunut bnak Crap CK»

8.6.1 /leHTa camokneawanaca «Tmamt Cynep CK» U3 BcneHeHHOro NoAM3TUAEHa ceporo useTa no
TY 2244-069-04696843-2003 06n1a43eT HUSKMM KO3PPULMEHTOM TENTONPOBOAHOCTU U
npeaHasHavyeHa 4na M3oaaumm GUTUHIOB, apMaTypbl U TPYAHOAOCTYMHbIX Y4aCTKOB
TpybonpoBOAOB B CUCTEMAX OTONNEHMUA U BOAOCHAOXKEHUSA, @ TaKKe A5 YNIOTHEHMUA
Pa3NINYHbIX COeINHEHWIA.

8.6.2 JleHTa camokneawaaca «Tunut bnak Ctap CK» 13 BcneHeHHOro nonnatuiaeHaYyepHoro
usetano TY 2244-069-04696843-2003 ob6nagaeT HU3KMM KO3 OOULMEHTOM TENNONPOBOAHOCT U
M npeaHasHavYeHa A41a ynnoTHeHMA GnaHLueB BO34YX0BOAOB U APYTUX COeAUHEHWIA.

8.6.3 XapaKTepuUCTnkmM neHTbl camoknesuenca « Tunut Cynep CK» u «Tunut bnak Crap CK»
npeacrasneHbl B Tabanuye 17

Tabauuya 17

XapaKTepucTuka Tunut Cynep CK Tnnnt bnsk Crap CK
TonuwmHa, mm 3 5

WwnpnHa, mm 15,50 15

AnuvHa, m 15 10

Temnepatypa npukneunsaHus, °C, He HMXKe 10 10
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[dwnana3oH pabouunx Temnepartyp, °C, He HUXKe OT1—-40 pgo + 95 OT1-40 po + 95

8.6.4 ACCOpTMMEHT M yNaKkoBKa NieHTbl camokneswemnca «Tunmt Cynep CK» n «Tunut bnak Crap
CK» npeacrasneHbl B Tabanue 18.

Tabauua 18

HanmeHoBaHMe Bupg KonnyecrtsoB Bec 6pyTTO, KI O6BbeEM
YMaKoBKM YMaKoBKe, WT. ynakoBku, m3

CynepCK KapToHHas 100 5,00 0,110
3mm/0,015m-15m KopobKa
Cynep CK 3mm/0,05m- | KapToHHasnA 300 6,45 0,110
15m KopobKka
Bbnak Crap CK KapToHHas 13 17,75 0,350
5mMm/0,015-10(5 Kopobka
PONMKOB)

8.6.5 MeToabl onpeaeneHns NoKkasaTe e CBOMCTB IeHTbI CaMoKeawenca « Tuaut
Cynep CK» n «Tunut bnak Ctap CK» npmuBeaeHbl B TY 2244-069-04696843-2003

8.7 3aknenkun metannnyeckue.
8.7.1 3aKknenku meTtanam4veckme gonxHol coorsetcreosatb FOCT P MCO 15974-2005

8.8 3axkumbl «TuauT»

8.8.1 MnacTukoBble 3aXMMbl « TUAUT» NCNONB3YIOTCA ANA BpeMeHHON duKcaumm TpybHoM
N301AUMM NOCNEe CKNenBaHMUA.

8.8.2 Pacxof 3aKMMOB 3 WTYKM Ha 1 NOrOHHbIM meTp n3onaummn. Konmdectso B ynakoske 100

WTYK.
8.8.3 YnaKoBKa 3aXXMMoB « TUAUT» npeacTas/ieHbl B Tabamue 19.
Tabauuya 19
HanmeHoBaHMe Bupg KonnyecrtsoB Bec 6pyTTO, KI 06BbeEM
YNaKoBKM YMNaKoBKe, LWT. ynakoBsku, m3
3axnmbl Tunmt KapToHHas 1000 5,7 0,019
Kopobka
3axKumbl TMAuT n/3 100 0,6 0,002
ynaKoBKa

9. MpoeKTUpoBaHME TEMNJIOBOI U30NALMMN C NPUMEHEHUEM usgenuii «Tunut», «NeHodon» .

9.1. OnpeaeneHne TONLWMHbI TENJ0U30NSALMOHHOrO cioa nsgennii «Tuant, «feHodon»
No HOPMWPOBAHHOWM MIOTHOCTM TEMJI0BOrO MNOTOKA

ZaHHaAa 3a0a4a paccuumeigaemcsa ¢ nomowbro npozpammel «LIT THERMO ENGINEER.
UNHxceHepHble KOMMYHUKayuu.» [Tpozpamma npowaa 20cy0apcmeeHHyo pe2ucmpayuro
npozpamm 014 IBM, noayyeH cepmugukam coomeemcmeus C161.13330.2012 «Tennosas
usonayus obopydosaHua u mpybonposo0os. AKmyanusuposaHHas pedakyusa CHull41-03-
2003» 8 LleHmpe Cepmudgpukayuu lMpozpammHeix Cpedcme 8 cmpoumesibcmae u
PEKOMEHO0B8AHA K MPUMEHEHUIO.
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3azpy3ume npo2pammy MOXHO Mo ccbiake http://zavodlit.ru/. Mpoepamma
pacnpocmpaHaemcsa Kak becrinamHoe (Freeware) npusnoxceHue (8 mom Yucse U 8 Ka4yecmase
bubauomexku KOMIIAC 3D)**

9.1.1. Hopmbl nNAOTHOCTM TENIOBOrO MOTOKA Yepe3 W30/IMPOBAHHYIO MOBEPXHOCTb OObEKTOB,
pacnosioXkeHHbIx B EBponeickom permoHe Poccuu, cnepyet npuHUMaTh:

Ans 0bopyaoBaHMa U TPyH6ONPOBOAOB C NOMOKMTENIbHBIMM TEMMEPATYPaMM, PACNONOKEHHDIX:

Ha OTKpbITOM BO3A4yXxe - o Tabamuam20 u 21;

B MOMELUEHUMU - No Tabanue 22 u 23;

Ans obopyaoBaHMa U TPyb6oNpPoBOA0B C OTPULLATENIbHBIMM TEMMNEPATYPAMM, PACNONOMKEHHbIX:

Ha OTKpbITOM BO3A4yXxe - Mo Tabauue 24;

B MOMeELLEHUM - No Tabnuue 25;

npv NPoKNagKe B HEMPOXOAHbIX KaHanax:

ON5 TpybonpoBoAoB ABYXTPYOHbIX BOAAHbLIX TEMIOBbIX CeTEN - Mo Tabanuam26 u 27;

A5 NaponpoBOAOB C KOHAEHCATONPOBOAAMM NPU UX COBMECTHOM MPOK/IAZAKE B HENPOXOAHbIX KaHafax -
no Tabnnue 28;

Ans TpybonpoBOAOB ABYXTPYOHbIX BOAAHbLIX TEMMOBbIX ceTel Npu OeckaHasibHOW NPOKAaAKe — Mo
Tabnuue 29, 30.

Tabnnuya 20
HOprI NJOTHOCTU TEN/210BOro NoToKa 06OPYLI,OBaHVIF|
1 TpybonNpoBoA0B C NOJIOXKUTE/bHBIMM TEMMEPATYPaMM
Nnpn pacnosioxKeHNM Ha OTKPbITOM BO34yXe
M yncneyacos pabotbl 6onee 5000
Y CIIOBHBIM TemnepaTypa TenjoHocurensa, - C
Npoxoxn
Tpy6o-
20 50 100 150 200 250 300 350 400 450 500 550 600
npoeoma,
MM
[IJIOTHOCTHL TEMNJOBOTO MOTOKa, BT/M
15 4 9 17 25 35 45 56 68 81 94 109 124 140
20 4 10 19 28 39 50 62 75 89 103 119 135 152
25 5 11 20 31 42 54 67 81 95 111 128 145 163
40 5 12 23 35 47 60 75 90 106 123 142 161 181
50 6 14 26 38 51 66 81 98 115 133 153 173 195
65 7 16 29 43 58 74 90 108 127 147 169 191 214
80 8 17 31 46 62 78 96 115 135 156 179 202 226
100 9 19 34 50 67 85 104 124 146 168 192 217 243
125 10 21 38 55 74 93 114 136 159 183 208 235 263
150 11 23 42 61 80 101 132 156 182 209 238 267 298
200 14 28 50 72 95 119 154 182 212 242 274 308 343
250 16 33 57 82 107 133 173 204 236 270 305 342 380
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300 18 | 37 | 64 91 |118 |147 |191 [224 259 |296 (333 373 [a14
350 22 | a5 | 77 108 |[140 173 |[208 |24a |[281 |[320 |[361 |403 |a46
400 25 | a9 | 84 |117 |152 |187 |223 |262 |301 |343 |[385 |430 |[a76
450 27 | sa | 91 |127 |[163 |200 [239 |280 |[322 |365 [410 |457 |[s05
500 30 | ss | 98 |136 |175 |215 |256 |299 |343 |389 |436 |as6 |537
600 34 67 |112 |154 |197 |241 |286 [333 382 |[432 |48a 537 593
700 38 | 75 [122 [170 [217 |26a 313 |364 [416 [a70 [526 |[583 [e42
800 43 | 83 [137 [188 (238 |[290 [343 {397 [a53 |[s11 [571 [633 [696
900 47 o1 [150 |205 |[259 |315 |[372 |430 |a90 |552 |[616 |681 |[749
1000 52 |100 |163 |222 [281 |340 |400 |463 527 |592 660 |729 |s01
1400 70 |133 |215 |291 |[364 |439 |[s14 |s91 [e670 |750 833 |918 1098

BoJiee [IJIOTHOCTE TENJOBOTO IMNOTOKa, BT/M2

1400 m

Eg;g;zf 15 | 27 |41 | 52 |66 | 77 |89 |100 [110 |132 153 [174 |192

HOCTU

HpMMeanme. HpOMexyTqume SHa4YeHMAd HOPM IDIOTHOCTU TEelJIOBOT'O IIOTOKa
ciyiegyeTr OIlpeneijlaThb MHTepHOHHHMeﬁ.

Tabnnya 21
Hopmbl NNOTHOCTM TENI0BOro NoToKa obopyaoBaHus
1 TpyboNpoBoA0B C NOMOKUTENbHBIMM TEMMEpPaTyPamm
NPV PacnonoXeHNM Ha OTKPLITOM BO3AyXe
M yncneyacos paboTbl 5000 1 meHee
Y CIIOBHBIM TemnepaTypa TenjioHocurensa, - C
IPOXOI
TpyGo- 20 50 [100 |150 |200 |250 [300 |350 400 |450 |s00 |s550 600
nposona,
MM
[IJIOTHOCTHL TEMNJIOBOTO MOTOKa, BT/M
15 4 10 18 28 38 49 61 74 87 |102 117 [133 |150
20 5 11 21 31 42 54 67 81 96 |[112 |128 |146 |[164
25 5 12 23 34 46 59 73 88 |[104 120 138 [157 176
40 6 14 26 39 52 67 82 99 116 |135 |154 |174 |196
50 7 16 29 43 57 73 90 107 |126 146 167 189 |212
65 8 18 33 48 65 82 |100 |120 141 |162 |185 |209 [234
80 9 20 36 52 69 88 [107 |128 150 [172 [197 |222 |248
100 10 22 39 57 76 96 116 |139 |162 |187 |212 239 |[267
125 12 25 44 63 84 [113 |137 |162 |189 |216 |245 [276 [307
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150 13 27 48 70 92 |123 149 |176 |205 |235 |266 |298 |332
200 16 34 59 83 |[109 |146 176 [207 240 |[274 310 [347 |385
250 19 39 67 95 |124 |[166 [199 234 (270 307 (346 [387 [429
300 22 44 76 |106 138 [184 220 (258 297 338 |380 424 [469
350 27 54 92 |128 |164 |[202 |241 [282 |324 [368 [413 [|460 |508
400 30 60 |100 139 |178 |219 |260 |304 349 395 [443 493 |544
450 33 65 109 |150 |192 |235 |280 |326 373 [422 [473 |526 |580
500 36 71 |118 |162 |207 (253 |300 [349 |399 [451 |505 |[561 |[618
600 42 82 135 [185 |235 |[285 |338 [391 (447 |504 [563 |624 686
700 47 91 |150 |204 |259 314 371 429 [489 |551 |614 |679 |746
800 53 |102 |166 [226 (286 [346 [407 [470 535 [602 [670 [740 |[812
900 59 |112 [183 |248 (312 377 443 |511 |581 |652 |725 |[soo |[877
1000 64 |123 199 |269 |339 |408 [479 |552 |626 |702 [780 [860 |941
1400 87 |165 |264 |355 444 |532 |e21 |[712 |804 |[898 |995 [1092 [1193

Bogee [IJIOTHOCTHL TEMNJIOBOTO MNOTOKa, BT/M2

1400 m

Eggg;ﬁf 19 35 54 70 85 99 |112 [125 |141 [158 |174 [191 |205

HOCTU

IpuMedaHUe. I[IpOMeXyTOUHBEIE BHAYEHMS HOPM IUJIOTHOCTM TEMJIOBOI'O MOTOKAa
crenyeT ONpeneNfaATb MHTepNnouAuuel.

Tabnnya 22
Hopmbl NNOTHOCTM TENIOBOro NOTOKa Aas obopyaoBaHUA
1 TPpyboNpoBOAOB C NONOKUTE/IbHBIMM TEMNEPATYPAMU
MpW PacnosioXKeHNM B NOMELLEHUN N YKncse Yacos paboTbl 6onee 5000
Y CIIOBHBIM TemnepaTypa TenjoHocurenda, -C
NpoxXomn
TpyGo- 50 [100 [150 200 |250 [300 350 400 450 500 550 600
npomona,
MM
IIJIOTHOCTL TENJOBOIO MNOTOKa, BT/M
15 6 14 23 33 43 54 66 79 93 107 122 138
20 7 16 26 37 48 60 73 87 102 117 134 151
25 8 18 28 40 52 65 79 94 110 126 144 162
40 9 21 32 45 59 73 89 105 122 141 160 180
50 10 23 36 50 64 80 96 114 133 152 173 194
65 12 26 41 56 72 89 [107 127 147 169 191 214
80 13 28 44 60 77 95 (114 135 156 179 202 227
100 14 31 48 65 84 103 |124 146 169 193 218 244
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125 16 35 53 72 92 113 |136 159 184 210 237 265
150 18 38 58 79 |100 |123 |147 172 199 226 255 285
200 22 46 70 93 |118 144 [172 200 230 262 294 328
250 26 53 79 |106 [134 |162 |193 224 257 291 327 364
300 29 60 g8 |118 [148 |179 |212 246 281 318 357 396
350 33 66 97 129 |161 [195 230 267 305 344 385 428
400 36 72 |106 |139 |174 |210 [247 286 326 368 411 456
450 39 78 [114 |150 [187 |[225 |264 305 348 392 437 484
500 43 84 123 |161 |200 |241 |[282 326 370 417 465 514
600 49 96 [139 181 225 269 |[315 363 412 462 515 569
700 55 [107 [153 |200 |247 |[295 344 395 448 502 558 616
800 61 |118 |169 |220 (270 |322 |[376 431 487 546 606 668
900 67 |130 185 [239 294 |350 407 466 527 589 653 718
1000 74 |141 201 |259 |318 377 438 501 565 631 699 768
1400 99 |187 |263 [337 |a11 |a8s |se1 638 716 797 880 964

Bogee [IJIOTHOCTHL TEMNJIOBOTO MOTOKa, BT/M2

1400 n

focKye 23 41 56 69 82 94 |106 118 130 141 153 165

IOBEpPX-—

HOCTU

HpI/IMeanV[e. HpomexcyTqubIe 3HaAUeHnud HOPM IUIOTHOCTU TEeIllJIoBOIT'O IIOTOKAa
cryienyeT OllpeneijlidThb MHTepHOJ'IFILLMeIZ .
Tabnnua 23
HopMbl NIOTHOCTM TENNOBOro NOTOKa ANA 060pyA0BaHUA
1 Tpy6oNpoBOA0B C NONOXKMUTEIbHBIMM TEMMEPaTypPamm
MpW PacrnonoXeHnn B NOMELLEHUMN 1 YMCae 4acos paboTbl
5000 n meHee

Y CJIOBHBIM TemnepaTypa TennoHocurenda, -C

IPOXOIn

TPy6o- 50 |100 [150 |200 250 |300 [350 400 450 500 550 600

npomona,

MM

[IJIOTHOCTL TEMNJIOBOTO IOTOKa, BT/M
15 6 16 25 35 46 58 71 85 99 114 130 147
20 7 18 28 40 52 65 79 93 109 126 143 161
25 8 20 31 43 56 70 85 101 118 136 154 174
40 10 23 36 49 64 80 96 114 132 152 172 194
50 11 25 40 54 70 87 |105 124 144 165 187 210
65 13 29 45 62 79 98 |118 139 161 184 208 233
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80 14 32 49 66 85 |105 |126 148 171 195 221 247
100 16 35 54 73 93 [115 |137 161 186 212 239 267
125 18 39 60 81 [103 [126 151 176 203 231 261 291
150 21 44 66 89 113 |138 |164 192 221 251 282 315
200 26 53 80 |107 134 |163 194 225 258 292 328 365
250 30 62 92 [122 |153 |[185 |218 253 290 327 366 407
300 34 70 103 [136 |170 [205 |241 279 319 359 402 446
350 38 77 (113 |[149 |186 [224 |[263 304 347 391 436 483
400 42 85 [123 |162 |201 242 2814 328 373 419 467 517
450 46 92 [134 175 [217 |260 [305 351 398 448 498 551
500 51 |100 |[144 |189 (233 |279 |[327 375 426 478 532 587
600 58 |114 164 |214 (263 |314 |367 420 476 533 592 652
700 65 |127 |182 [236 |290 |[345 |a02 460 520 582 645 710
800 73 |141 202 |261 |320 [379 |a41 504 568 635 703 772
900 81 |156 |221 |285 |[349 [413 [a79 547 616 687 760 834
1000 89 [170 |241 [309 |[378 |447 |[518 590 663 739 816 896
1400 120 |226 [318 |406 [492 |s580 |668 758 850 943 |1038 [1136

Bosee [IJIOTHOCTE TEINJOBOTO MNOTOKa, BT/M2

1400 u

o cEme 26 46 63 78 92 |105 |119 132 145 158 171 190

IOBEPX~—

HOCTU

HpMMeanme. HpOMeXyTOHHHe SHaAYeHMA HOPM IIJIOTHOCTM TEeIlJIOBOT'O IIOTOKa
crjlienyer OollpeneijidThb MHTepHOHHHMeﬁ.

Tabnnua 24
HOprI NNOTHOCTU TEN/ZIOBOro NOTOKa ANA o6opy,u,osa HUA
n pr60I'I|Z>OBOp,OB C OTpULUaTENIbHbIMU TEMNEPATYPAMU
npun PpacnosoXXeHNn Ha OTKPbITOM BO34yXe
Y CJIOBHEIN TeMnepaTypa TenjoHocurend, -C
Ipoxon
TPyGo- 0 -10 -20 -40 -60 -80 |-100 |[-120 |-140 |-160 |-180
npoBona,
MM
[IJIOTHOCTEL TENJOBOIO I[NOTOKa, BT/M
20 3 3 4 6 7 9 10 12 14 16 17
25 3 4 5 6 8 9 11 12 15 17 18
40 4 5 5 7 9 10 12 13 16 18 19
50 5 5 6 8 9 11 13 14 16 19 20
65 6 6 7 9 10 12 14 15 17 20 21
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80 6 6 8 10 11 13 15 16 18 21 22
100 7 7 9 11 13 14 17 18 20 22 23
125 8 8 9 12 14 16 18 20 21 23 25
150 8 9 10 13 16 17 20 21 23 25 27
200 10 10 12 16 18 20 23 25 27 29 31
250 11 12 14 18 20 23 26 27 30 33 35
300 12 13 16 20 23 25 28 30 34 36 39
350 14 15 18 22 24 27 30 33 36 38 41
400 16 16 20 23 26 29 32 34 38 40 43
450 17 18 21 26 28 31 34 37 39 42 45
500 19 21 23 27 30 33 36 38 41 44 46

Bojee [IJIOTHOCTE TENJOBOTO IMNOTOKa, BT/M2
500
11 12 12 13 14 15 15 16 17 18 19
[Ipymeuanmre . [poMexXyTOUHEE BHAYEHMS HOPM IUIOTHOCTM TEMJIOBOTO IIOTOKa
cllenyeT oIpenessaTb MHTEePIONALMei.

Tabnnya 25
HOprI NIOTHOCTU TeN/1I0BOro NOTOKa ANA o6opy,u,OBa HUA
1 TpybonpoBoAoB C OTpMLLaTENbHbIMU TeMMepaTypamu
Npn pacnosoeHNn B NOMeLWEHNN
Y CJIOBHEIN TemnepaTypa TenjoHocurensa, °C
IPOXOL
Eig:z;a, 0 -10 -20 -40 -60 -80 |[-100 |[-120 [-140 |[-160 |-180
MM
[IJIOTHOCTEL TEMNJIOBOTO IOTOKa, BT/M
20 5 6 6 7 8 9 10 10 11 13 14
25 6 7 7 8 9 10 11 14 16 17 20
40 7 7 8 9 11 12 13 16 17 19 21
50 7 8 9 10 12 13 15 17 19 20 22
65 8 9 9 11 13 14 16 18 20 21 23
80 9 9 10 12 13 15 17 19 20 22 24
100 10 10 11 13 14 16 18 20 21 23 25
125 11 11 12 14 16 18 20 21 23 26 27
150 12 13 13 16 17 20 21 23 25 27 30
200 15 16 16 19 21 23 25 27 30 31 34
250 16 17 19 20 23 26 27 30 33 36 38
300 19 20 21 23 26 29 31 34 37 39 41
350 21 22 23 26 29 31 34 36 38 41 44
400 23 24 26 28 30 34 36 38 41 44 46
450 25 27 28 30 33 35 37 40 42 45 48
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500 28 29 30 33 35 37 40 42 45 47 49
BoJjee [IJIOTHOCTHL TEMNJIOBOTO MOTOKa, BT/M2

500

15 16 17 18 19 19 20 21 22 22 23

HpMMeanme. HpOMe)KyTOLIHbIe SHadYeHMnd HOPM IUIOTHOCTU TEelJIOBOT'O IIOTOKa
crylienyer OollpeneljidThb V[HTepHOJTHLLVIeﬁ.
Hopmbl NNOTHOCTM TENIOBOrO MNOTOKA Yepes NoBEPXHOCTb U30NALLUMK
TpybonpoBoaoB ABYXTPYOHbIX BOASHbIX CETEN NPWU NOA3EMHOMN
KaHaNbHOW NpoKnagKe
Tabnnya 26

HopMmbl NNOTHOCTM TENI0BOro NOTOKa ANA TpybonpoBos0B

OBYXTPYOHbIX BOAAHbIX CETENM NPY NOA3EMHONM KaHa/IbHOM NPOKNaaKe

W NpPoAoMKUTENBHOCTM paboTbl B rog 6onee 5000 4

YcnoBHEE |CpemHeromoBas TeMnepaTypa TelJIOHOCUTeNd (momamumit/obpaTHeri), °C

IIPOX O

Egzgg;a’ 65/50 90/50 110/50

MM

CyMMapHas JIMHEMHAas MJIOTHOCTBL TEIJIOBOTO IOTOKAa, BT/M

25 19 24 28
32 21 26 30
40 22 28 32
50 25 30 35
65 29 35 40
80 31 37 43
100 34 40 46
125 39 46 52
150 42 50 57
200 52 61 70
250 60 71 80
300 67 79 90
350 75 88 99
400 81 96 108
450 89 104 117
500 96 113 127
600 111 129 145
700 123 144 160
800 137 160 177
900 151 176 197
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1000 166 192 212
1200 195 225 250
1400 221 256 283

MprMeuaumsa. 1. PacueTHeEe CpPEemHETONOBHIE TEMIEPATYPhl BOIE B BOISHBIX
TemnoBEX ceTax 65/50, 90/50 m 110/50 °C COOTBETCTIBYT TEeMIEPaTyPHEM
rpadmkam 95 - 70, 150 - 70 m 180 - 70 °C.

2. TpoMexyTOUHHE SHAUEHMS HOPM I[IJIOTHOCTM TEIJIOBOTO I[IOTOKAa CJeldyeT
ONpenesiaTh MHTEPIOJaLUUEN .

Tabnnya 27

HopMmbl NNOTHOCTM TENAOBOrO NOTOKA A8 Tpybonpososos
OBYXTPYOHbIX BOAAHbIX CETEN NPU NOA3EMHON KaHaNbHOM NPOKNagKe
N NPOAOMIKUTENBHOCTM PaboTbl B rog 5000 4 1 meHee

YcnoeHEN |CpemHeTromoBas TeMIepaTypa TeIJIOHOCUTENA (momamoupii/obpaTHeri), ©C

IIPOXO

Eiggg;a, 65/50 90/50 110/50

MM

CyMMapHas JMHEeMHAas [IJIOTHOCTh TEeNJIOBOTO [OTOKa, BT/M
25 21 26 31
32 24 29 33
40 25 31 35
50 29 34 39
65 32 39 45
80 35 42 48
100 39 47 53
125 44 53 60
150 49 59 66
200 60 71 81
250 71 83 94
300 81 94 105
350 89 105 118
400 98 115 128
450 107 125 140
500 118 137 152
600 134 156 174
700 151 175 194
800 168 195 216
900 186 216 239
1000 203 234 26l
1200 239 277 305




1400

273 316
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349

[IprMeuaHMe .

CwMm.

npryMedaHye K Tadbsmue 26.
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Tabnnya 28
HOprI NNOTHOCTU TEN/1I0BOro NOTOKa Yepe3 NoBEPXHOCTb U301ALUNN
naponpoBoaoB C KOHAEHCATONPOBOAAMU NPU UX COBMECTHOM
NPOK/1IagKe B HENPOXOAHbIX KaHa/laX
Ycyos- [Tapo—-|Kouzne |llapo—|Koune |llapo—| Konne |llapo— |Koxnne | [lapo— |KoHne |[lapo |KoHne
HBEIN npo- |H- opo—- |H- opo— |H- opo— |H- opo—- |H- - H-
IPOXOL BOL caTo- |BOL caTo—|BOL caTo—|BOL caTo—|BOL caTo- |Ipo— |caTo-
Tpybo— IPOBO IPOBO IPOBO IPOBO IpOBO |BOL |IPOBO
npoBO— pas pas pas pas pas pas
IOOB, MM S
PacuerHasa TeMmmeparypa TemioHocurenda, C

115 100 150 100( 200 100| 250 100 300 100 | 350 100
25 25 22 18 30 18 41 18 51 18 64 18 79 18
32 25 23 18 32 18 43 18 54 18 69 18 83 18
40 25 25 18 33 18 45 18 58 18 73 18 88 18
50 25 27 18 36 18 52 18 64 18 79 18 95 18
65 32 31 21 43 21 58 21 71 21 88 20 103 20
80 40 35 23 46 23 62 23 81 22 98 22 117 21
100 |40 38 23 49 23 66 23 81 22 98 22 117 21
125 |50 42 24 53 24 72 24 88 23 107 23 126 23
150 |65 45 27 58 27 78 27 94 26 115 26 142 26
200 |80 52 27 68 27 89 27 108 28 131 28 153 28
250 |100 58 31 75 31 99 31 119 31 147 31 172 31
300 |125 64 33 83 33 110 33 133 33 159 33 186 33
350 |150 70 38 90 38 118 38 143 37 171 37 200 34
400 1180 75 42 96 42 127 42 153 41 183 41 213 41
450 (200 81 44 103 44 134 44 162 44 193 43 224 43
500 1250 86 50 110 50 143 50 173 49 207 49 239 48
600 |300 97 55 123 55 159 55 190 54 227 54 261 53
700 1300 105 55 133 55 172 55 203 54 243 53 280 53
800 |300 114 55 143 55 185 55 220 54 - - - -

[IprMeuaHre . [IpOMEeXyTOUHEE 3HAYEeHMda HOPM IIJIOTHOCTM TEIUIOBOT'O IIOTOKAa

cJjlenyeT ONpenesiATh MHTEPIOJALMEN.

HopmMbl NAOTHOCTM TEMJIOBOro MOTOKAa A/A TO/ACTOCTEHHbIX MeTafNMYyecknux TpybonpoBogoB cieayer
NPMHMMATb MO YC/NIOBHOMY AMAMETPY, COOTBETCTBYHOLLEMY CTaHZAPTHbIM TPybam TOro Ke HapyKHOro
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Anamertpa.
Mpn NPOeKTMpPOBaHUM TEMNOBOM M30AALUKN AN TEXHONOTMYECKMX TpybonpoBoaoB, MPOKNAAbIBAEMbIX B
KaHafnax n 6eckaHabHO, HOPMbI NIOTHOCTM TEM/IOBOrO MNOTOKA C/eAyeT NPUHMMATL Kak gnsa Tpybonposoaos,
NPOKAaAblBaeMbIX HA OTKPLITOM BO3AyXe.

9.1.2. Mpn pacnoNoKeHUN M30AMpPYyEMbIX OOBEKTOB B APYrMX pPerMoHax cTpaHbl c/iefayeT y4uTbiBaTb
M3MEHEHNE CTOMMOCTM TensoTbl B 3aBUCUMMOCTM OT pailoHa CTPOUTENbCTBA M Cnocoba NpoK/IadKu
TpybonpoBoaa (MecTa ycTaHOBKW 060pya0BaHUA):

HOPMbI NJIOTHOCTU TENJI0BOrO NOTOKA A/1A NIOCKOM U LLUIMHAPUYECKON NOBEPXHOCTEN C YCAOBHbBIM NMPOXO4,0M

6onee 1400 mm, qreg , onpegensatoTca no popmyne

qreg — qK , (1)

HOPMbI NMNIOTHOCTU TEMNI0BOro NOTOKa A4 Uunaun Hp,pM‘-IECKOI‘/‘I NOBEPXHOCTU C YCNOBHbIM MPOXO40M 1400 mm 1

reg
meHee, 0, , onpesenstotca no dopmyne

qlreg =gK, @

rae g - HOpMMPOBAHHAA NOBEPXHOCTHAA NAOTHOCTb TEMI0BOrO Mo
TOKa, BT/m2, npnHMmaemas no tabanuam20 - 25;

J, - HOpMMpOBaHHaA NMHENHAA NAOTHOCTb TEM/I0BOrO NOTOKa (Ha 1 M ANMHbI LMAMHAPWUYECKOTo 0bbeKTa),

BT/m, npuHMmaemas no tabamuam20 - 28;

K - KoadpdULMEHT, yunTbIBAOWMIA M3MEHEHME CTOMMOCTU TEMAOTbI U TEMIOM30AALUOHHON KOHCTPYKLUN B
3aBMCMMOCTM OT palioHa CTpoMTenbcTBa M crnocoba npoknaaku Tpybonposoaa (mecTta YCTaHOBKM
obopyaosaHusa) (cm. Tabanuy 29).

Tabnnya 29

PalioH CTPOMTEJIbLCTBa Kosddprmiment K

Criocof NpPOoKIIanKM TpyOOIIpOBOIOB
M MECTOPACIOJIOKEHME ODOPYyNOBaHMA

Ha OTKPBITOM |B IOMENEHWM, |B Hempoxom-— |OecKaHaJlb-—
BO3OyXEe TOHHEJIE HOM KaHaJe HEIM

EBpormnerickas yacTb Poccum 1,0 1,0 1,0 1,0
Ypan 0,98 0,98 0,95 0,94
BanagHas Cubupsb 0,98 0,98 0,95 0,94
BocrouHas Cubupb 0,98 0,98 0,95 0,94
Oanpumii BocTok 0,96 0, 96 0,92 0,9
Pavionel KpaimHero CeBepa 0,96 0, 96 0,92 0,9
Y TNPpVPaBHEHHBE K HUM
MEeCTHOCTU
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9.1.3. PacyeTHble XapaKTEPUCTUKU TENNOU3ONALMOHHLIX MATEPUANoB U U3LENUIN, NPUMEHAEMbIX AR
n30/1AumMn 0bopyaoBaHMA U TPYOONPOBOAOB HAA3EMHON M MOA3EMHON NPOKAALOK caedyeT NPUHMMATL C
Y4ETOM MIOTHOCTU B KOHCTPYKLIMM, BNIAYKHOCTU B YCIOBUAX IKCMAyaTaLMu, LUBOB U BANSHUA MOCTUKOB X0/1043

3/1eMEHTOB KpenieHus.
KoaddpuumeHT TENNONPOBOAHOCTM  YMAOTHAIOWMXCA MaTepManoB MpU  ONTMMA/JbHOW MJIOTHOCTM B
KOHCTPYKLUMM crnedyeT MNPUHMUMATb NO AaHHbIM CEePTUPUKALMOHHBIX MCMbITAaHUN MAM MO  AAHHbIM,

npuBeAeHHbIM B CNPaBoYHOM [punoxeHun b. (CI'I 61.13330.2012 «CHwuI 41-03-2003 TennosasA nsonauma

obopyaoBaHUA 1 TPYHONPOBOAOB»)
9.1.4. MNpu 6eckaHanbHON nNpoOKNaaKe TPybONpPOBOAOB  TEMAOMPOBOAHOCTb  OCHOBHOrO  C/0A

TErNION30NALMOHHON KOHCTPYKLMU, A, , onpesensertcs no popmyne

A =4K, 6)

rae A, - TENNONPOBOAHOCTL CyXOro MaTepuana ocCHOBHOro cios, Bt/(m x K);

K - KoapdULUMEHT, yunTbiBalOWMI yBEAMYEHME TEM/IONPOBOAHOCTU OT YBAAXKHEHWUA, NPUHMMaEeMbli B
3aBMCMMOCTM OT BUa TEMN/IOM30/ALMOHHOrO MaTepunasa 1 TMna rpyHta no tabauue 30.

Tabnuua 30
MaTepuran KondduimeHnT yBIaxHeHus K
TeIUIOMB0JISLMOHHOTO CJIOS
Tun rpyHTa o I'OCT 25100
MaJIOBJIaXHEIA BJIAXHBIA HaCHIIEHHBM BOIOM

[leHOnIOIMYypPETaH 1,0 1,0 1,0

ApmMorneHOBe TOH 1,05 1,05 1,1

[Ie HOTIOJMIME PMMH P aJl 1,05 1,05 1,1

9.1.5. 3a pacyeTHyl0 TeMnepaTypy OKpyKalollei cpeabl NPV pacyeTax MO HOPMMPOBAHHOM MAOTHOCTU
TENNOBOro NOTOKA cneayeT NPMHMMATD:

a) ANA N30MPYEMBIX NMOBEPXHOCTEN, PACMO/OKEHHBIX HA OTKPbITOM BO3AYXE:

A1 TEXHONIOTMYeCKoro 0bopya0BaHMA 1 TPybONpoOBOA0B - CPEAHION 33 rog;

Ana TpybonpoBoAOB TEMNOBbLIX CETEN NPU KPYFNOroANYHON paboTe - CpesHIOH 3a oA,

Ana TpybonpoBoOAOB TEN/IOBLIX ceTeld, paboTaloWmMX TO/IbKO B OTONUTE/IbHBIN Nepuoa, - CPeAHIo 3a Nepros
CO CpefHEeCYTOYHOM TeMNePaTypon Hapy»KHOro Bosayxa 8 °C u HUKe;

6) ANA U30AnMpPyeMbIX NOBEPXHOCTEN, PACNONOMKEHHDbIX B NomeleHuu, - 20 °C;

B) AN TpybonpoBoA0B, PacnoNoXKeHHbIX B TOHHeNAX, - 40 °C;

r) 4ns noAsemHol NPoKAaAKM B KaHalax Uan npu beckaHanbHOM NpoKnaake TpybonpoBoAoB - CpeaHIoo 3a
rog TemnepaTypy rpyHTa Ha rnybuHe 3anoxKeHus ocu Tpybonposoga. Mpu BennMumHe 3arnybneHma BepxHei
YacTM MepeKpbITUA KaHana (MpM MpoK/JaZKe B KaHanax) UAM Bepxa Tenaou 30AALMOHHOM KOHCTPYKLMM
TpybonpoBoga (npu 6eckaHanbHoW npoknaake) 0,7 M U MeHee 33 PacyeTHY0 TeMNepaTypy OKpysKatoLei
cpeabl 40MKHA NPUHUMATLCA Ta XKe TEMNepPaTypa HapyKHOro BO3AyXa, YTO M MPU HaA3EMHOM NPOKNaAKe.
9.1.6. TemnepaTypy TEMNJIOHOCUTENA TEXHONOTMYECKoro obopyaoBaHUsA U TPybONpoBOAOB MNpW pacyeTax no
HOPMWPOBAHHOW MNIOTHOCTM TEMNOBOrO MOTOKA C/leAyeT NPUHMMaTb B COOTBETCTBUM C 3aJaHMEM Ha
NPOEKTUPOBAHME.

[na TpybonpoBOLOB TEM/IOBLIX CETENM 3@ PAaCYETHYIO TeMNepaTypy TENJOHOCUTENA NPUHUMAIOT:

a) ANA BOAAHDBIX TEN/IOBbLIX CETEN:

ANs nopatowero TpybonpoBoga NpM MOCTOAHHOWM TemnepaType CeTeBOM BOAbl M KONMYECTBEHHOM
peryinpoBaHnm - MaKkCMMa ibHYHO TEMMEPATYpy TeNIOHOCUTENS;
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Ans  nopatowero TpybonpoBoga npu  NEepemMeHHOM TemnepaType CeTeBOM BOAbl W KayeCTBEHHOM
peryanpoBaHum - B COOTBETCTBUM CTabnunuen 32;
Ana obpaTHbIX TPybonpoBoaoB BoaAHbIX Tennosbix ceTtelt 50 °C;
6) ANA NapoBbIx ceTel - MaKCMMaNbHYIO TeMMNEPaTypy Napa CPEAHIO MO ANIMHE PACCMATPMBAEMOrO y4acTKa
NMaponpoBosa;
B) A/1A KOHAEHCaTHbIX CeTEN U ceTel ropAaYero BOAOCHabXKEeHNA - MaKCMMaibHYIO TeMMNepPaTypy KOHAEHcaTa
WM ropsyen Boapl.

Tabnnua 32

I ]
TeMInepaTypPHBEE PEXMME BOISHBEIX 95 - 70 150 - 70 180 - 70

TenJoBux ceTelt, °C
|
PacueTHas TeMIlepaTypa 65 90 110
rTergioHocuTena t , °C |
i |

9.1.7.Tpu onpegeneHnmn TemnepaTypbl FPyHTa B TeMnepaTypHOM nosie Nog3emMHOoro TpybonpoBoaa TenioBbIxX
ceTeli TemnepaTypy TenJioHoCUTeNA cneayeT NPUHUMATD:

ONA BOAAHbIX TENNoBbIX CeTeil - Mo TemnepaTypHoMy rpaduKy peryaMpoBaHuA Npu cpeaHemMecsayHon
TemnepaType HapyKHOro BO34yXa PacyeTHOro Mecaua;

A9 NAapoBbIX CeTel - MaKCMMabHYIO TEMNepaTypy Napa B paccMaTpMBaeMOM MecTe Naponposoaa (c ydetom
nageHuaA TemnepaTypsbl Napa no aavnHe Tpybonposoaa);

A9 KOHAEHCATHBIX CeTel U ceTeli ropayero BoLOCHabKeHMA - MaKCMMaIbHY0 TeMnepaTypy KOHAEeHcaTa um
BOAbI.

9.2. OnpeaeneHue ToNWUHbI U3onaunm «Tuamt, «MeHodon» no 3agaHHON BEANYNHE
TENA0BOro NoToKa

JlaHHy0 30004y peKoMmeHOyemcsa paccyumsieams € moMouwibto npoepammei « LIT THERMO
ENGINEER. UnxceHepHble KOMMYHUKauuu.» lpoepamma npowsaa 2ocyoapcmeeHHy o peaucmpauuto
npozpamm 015 IBM, nonyyeH cepmugpukam coomeemcmeus Cl161.13330.2012 «Tennoesas
usonayus obopydosaHus u mpybonposodos. AkKmyanusuposaHHasa pedakyua CHull141-03-2003» e
Llenmpe Cepmugpukayuu lNpoepammHeix Cpedcme 8 cmpoumesnibCmee U peKoMeHO08aHA K
pumMeHeHU1o.

3a2py3umes npo2pammy MOMXCHO no ccolake http://zavodlit.ru/. Mpoepamma pacnpocmpaHsemca
Kak 6ecrinamHoe (Freeware) npunoxceHue (6 mom yucne u 8 kKa4yecmee bubauomexku KOMIAC
3D Kk

PacuyeTHble napameTpbl NpUHUMALOT B cooTBeTcTBMN € 9.1.519.1.6.
Mpun onpeseneHnin TOALWMHBI TENJOBON M30AALMKN CNefyeT y4uTbiBaTb BAMAHME onop Tpybonposoaos u
0bopya0BaHUA.

9.3. OnpeaeneHne TONLWMHbI TENNOBOMN M30AALNK « TUANTY, «[eHodon» No 3a4aHHOM
BE/IMYMHE OXNaXKAEeHUA (HarpeBaHMA) BELWECTBA, COXPAaHAEMOro
B EMKOCTAX B TeYEHMNE ONpeae/IEHHOro BpeMeHMU

LaHHy0 3a0a4y pekomeHOyemca paccyumel8amse € noMouwibro npozpammei « LIT THERMO
ENGINEER. UHxceHepHble KoMMYyHUKayuu.» lpoespamma npowsaa 2ocyoapcmeeHHy o peaucmpauyuto
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npozpamm 01 IBM, nonayyeH cepmugukam coomseemcmeus Cl161.13330.2012 «Tennosas
u3onayus obopydosaHus u mpybonposooos. AkKmyanusuposaHHas pedakyua CHull141-03-2003» e
LUenmpe Cepmudgpukayuu lMpoezpammHsix Cpedcmes 8 cmpoumesnibCmeae U peKoMeHO0B8AHA K
MPUMEHEHU!IO.

3a2py3ume npoepammy MOXHO o cebiake http://zavodlit.ru/. Mpoepamma pacnpocmpaHaemca
Kak 6ecrinamHoe (Freeware) npunoxceHue (6 mom yucne u 8 Ka4yecmee bubauomexku KOMIAC
3D x* %k

PacueTHylo TeMnepaTypy OKpyKaloLeroBo3gyxa ciegyeT NpMHMmaTb 418 0bopya0BaHNs U TpybonpoBoLOB,
PacnoNoXKEeHHbIX HAa OTKPLITOM BO3AyXe:

ANA NOBEPXHOCTEM C MONOXKUTE/IbHbIMA TemnepaTypamu - CPeAHIo Haubosiee XonoAHOM MNATUAHEBKM C
obecneyeHHocTbio 0,92;

ONs MOBEPXHOCTEM C OTPULLATENbHBIMM TEMMNEpaTypaMM BeLLECTB - CPEAHIO MaKCMMAsbHYH Hanbosnee
¥apKoromecaua;

ON5 NOBEPXHOCTEN, PACNOJIOKEHHbIX B MOMELLEHUN, B COOTBETCTBUM C 3aJaHUEM Ha NPOEKTUPOBaHME, a Npu
OTCYTCTBUU AaHHbIX O TeMnepaType OKpyatoulerososayxa - 20 °C.

PacueTHylo TemnepaTypy BellecTsa NPUHUMALOT B COOTBETCTBUM C 3a[laHMEM HA MPOEKTUPOBaHME.

9.4. OnpegeneHne TONWMHbI TeN0BOM U3oaaUMKN «TuanT», «MeHodon» no 3agaHHOMY
CHMXKEeHMI0 (NoBbILWEHM0) TeMnepaTypbl BEWECTBA, TPAHCMOPTU PYEMOrO
Tpybonposoaamu (naponposoaamm)

JlaHHy0 30004y peKoMmeHOyemcsa paccyumsieams € moMouwibto npoepammei « LIT THERMO
ENGINEER. UHxceHepHblie KoMMYHUKayuu.» lpoepamma npowsa 2ocyo0apcmeeHHy o peaucmpauyuio
npozpamm 01 IBM, nonyyeH cepmugpukam coomsemcmeus Cl161.13330.2012 «Tennoesas
usonayus obopydosaHus u mpybonposodos. AKmyanausuposaHHaa pedaxkuyus CHull141-03-2003» e
LUenmpe Cepmugpukayuu lMpoepammHsix Cpedcmes 8 cmpoumesnibCmeae U peKoMeHO0B8AHA K
pUMeHeHUo.

3aepy3ume npoepammy MoxCHO o ccolnake http://zavodlit.ru/. Mpoepamma pacnpocmpaHaemca
Kak 6ecnaamHoe (Freeware) npunoxceHue (8 mom yucqae u 8 kayecmee bubauomexku KOMIAC
3D) *k

PacueTHyto TemnepaTypy OKpyrKatoLlel cpeabl cneayet NpMHUMaThL Ans TpybonpoBoA0B, Pacros O eHHbIX:
Ha OTKPbLITOM BO34YXE U B MOMELLEHNM, B COOTBETCTBUMK C 9.3;

B TOHHenax - 40 °C;

B KaHanax WaM npu OGeckaHasbHOW NpoKnagKke TpybonpoBOAOB - MWHUMAJZIbHYIO CpeaHeMecAYHyo
TemnepaTypy rpyHTa Ha rnybuHe 3an0XKeHua ocu Tpybonposoaa.

PacueTHyto TemnepaTypy TeNJI0HOCUTENA NPUHMMALOT B COOTBETCTBMM C 3a4aHNEM Ha NMPOEKTUPOBAHME.

9.5. OnpeaeneHue TONLWMHBI TENAOBOM U30AALMKN «TUNNUTY, «[MeHodon» No 3agaHHOMY
KONMYeCcTBY KOHAeHcaTa B Naponposoaax

LaHHy0 3a0a4y pekomeHOyemca paccyumel8amse ¢ noMmouwisro npozpammel « LIT THERMO
ENGINEER. UHxceHepHblie KoMMYHUKayuu.» lpoepamma npowsia 20cyo0apcmeeHHy o peaucmpauyuto
npozpamm 0715 IBM, nonyyeH cepmugpukam coomseemcmeus Cl161.13330.2012 «Tennoeas
u3onayus obopyodosaHus u mpybonposooos. AkKmyanusuposaHHas pedakyusa CHull 41-03-2003» e
Lenmpe Cepmugpukayuu lNpoepammHeix Cpedcme 8 cmpoumesnibCmee U peKoMeHO08aHA K
MpuUMeHeHU1o.
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3azpy3ume npoe2pammy MoxHO o ccolake http://zavodlit.ru/. Mpoepamma pacnpocmpaHaemcsa

Kak 6ecrinamHoe (Freeware) npunoxceHue (6 mom yucne u 8 kKayecmee bubauomexku KOMIAC
3D)**

PacuyeTHble na pameTpbl OKpy*KatowWwerososayxa cnegyet npuHMMaTb B COOTBETCTBUN C 9.3.
PacquHyro TEMNEPATYPY BELWECTBA MPUHUMAIOT B COOTBETCTBUU C 3aJaHNEM Ha NPOEKTUPOBAHUE.

9.6. OnpeaeneHve ToNLWMHbI TENI0BON U3onaunmn «Tuant», «NeHodon» no 3agaHHomy
BPEMEHWN NMPUOCTAHOBKM ABUMKEHMA }KNAKOro BellecTsa
B TpybonpoBoaax B LLensx npeaoTspalleHns ero samep3aHns
WAN yBENIUYEHNSA BA3KOCTH

JaHHyto 3a0a4y pekomeHOyemca pacc4umesl8ame ¢ nomouwibro npozpammsi « LIT THERMO
ENGINEER. UHnxceHepHble KoOMMYHUKayuu.» lpoepamma npowsaa 2ocyo0apcmeeHHy o peaucmpauyuto
npozpamm 015 IBM, nonyyeH cepmugpukam coomseemcmeus Cl161.13330.2012 «Tennoeas
u3onayus obopydosaHus u mpybonposodos. AKmyanusuposaHHasa pedakyus CHull41-03-2003» e
Llenmpe Cepmugpukayuu lNpoepammHeix Cpedcme 8 cmpoumesnibCmee U peKoMeHO08aHA K
MnpuUmMeHeHUu1o.

3azpy3ume npo2pammy MOXCHO o cebiake http://zavodlit.ru/. Mpoepamma pacnpocmpaHaemcs
Kak 6ecrinamHoe (Freeware) npunoxceHue (6 mom yucne u 8 kKa4yecmee bubauomexku KOMIAC
3D)**

PacyeTHble napameTpbl OKpy)KawowWero BO34yXa W TenaoHocuTena cnegyet nMNpUHUMATh B
cooTBeTCTBUM C 9.3 1 3a4aHMEM HA NPOEKTUPOBaHHUE.

9.7.0npeaeneHune TONLWMHbI TEMIOBOW M30AALUKN « TUAUTY», «eHOoPOoN» NO 3aAaHHOM
TemnepaType Ha NOBEePXHOCTN U30NALUN

LaHHy0 3a0a4y pekomeHOyemcs paccyumsieams € noMouwibto npoepammei « LIT THERMO
ENGINEER. UHxceHepHble KoMMYyHUKayuu.» lpoespamma npowsaa 2ocyo0apcmeeHHy o peaucmpauyuto
npozpamm 015 3BM, nonyyeH cepmugpukam coomeemcmeus Cl161.13330.2012 «Tennoeas
u3oaayus obopydosaHusa u mpybornposodos. AKmyanusuposaHHasa pedakyusd CHull41-03-2003» e
Lenmpe Cepmugpukayuu lNpoepammHeix Cpedcme 8 cmpoumesnibCmee U peKoMeHO08aHA K
NpUMeHeHU!o.

3aepy3ume npoepammy MoxHO o ccolike http://zavodlit.ru/. Mpoepamma pacnpocmpaHaemcs
Kak 6ecrinamHoe (Freeware) npunoxceHue (6 mom yucne u 8 kKayecmee bubauomexku KOMIAC

9.7.1. TemnepaTypy Ha NOBEPXHOCTM TEMIOBOM M30AALUKN CeayeT NpuHUMaTb He bonee, °C:
a) 4ns U3oAnpyembiX NOBEPXHOCTEN, PacroNOXKeHHbIX B paboyeit nam obciyKmnBaemMmolt 30Hax MoOMeLLeHU I 1
copeprKalumx BellecTsa c TeMnepaTypoit:

BEIIE 500 CC. ittt it it i e i e e e e e e e e e e e e e 55
OT 150 O 500 %C .t it ittt it ittt te it et ceteaeneanaeaean 45
150 C M HIDK . ot v e ee oe et et ee te et et se te e e se e e e 40
BCIEIIKM MAPOB HUMKE 45 “C .. it ittt it it it et it et e e e eean 35;

6) 45 M30NMPYEMbIX NMOBEPXHOCTEN, PAaCNOIOKEHHBIX HAa OTKPbLITOM BO3A4YyXe B pabouei nam obcayKmneaemon
30He:
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IPY METaJUIMHEECKOM IMOKPOBHOM CIIO .t vt v v vt s v v ve tnveanennnes 55
Ul OPYTUX BUIOOB ITOKPOBHOTO CJIOM et v v v o vt oo oo oe tnoeanenones 60.

TemnepaTypa Ha MOBEPXHOCTU TEMNOBOM M30aALMM TPYOOMNPOBOAOB, PACMONOXKEHHbIX 33 Npeaenamu
pabouelt nan obCcnyKMBAaEMOM 30HbI, HE LO/IKHA MNPEBbIWaTb TEMMNEPaTYpPHbIX MpenenoB NpUMeHeHun
MaTepurasioB MOKPOBHOIO €01, HO He Bbiwe 75 °C.

9.7.2. PacueTHylo TemnepaTypy OKpY!KatlolWwero BO34yxa caeayeT MpUHMMATbL AAA MOBEepPXHOCTEel,
pPacrnoNOXEeHHbIX:

Ha OTKPbITOM BO3AYXE - CPEeAHIO MAaKCMMAbHYHO Hanbonee }KapKkoro mecauya;

B NOMELLLEHUU - B cOOTBETCTBMM C 9.3.

9.7.3. Mpun HeEOB6XOANMOCTU OAHOBPEMEHHOTO BbINOAHEHMA TpeboBaHU 9.1-9.51 9.7 npuHMMmaeTca 6onbluee
3HaYeHMe pacyeTHOM TONLMHbI U30AALNN.

9.8. OnpeaeneHune TONLWMHbI TeNA0BOW M30AALNK «TUANTY, «MeHodon»
C Le/1bio NPeAoTBPaLLEHNA KOHAEHCAL MM BNaru U3 OKPYXKatoLLero
BO3/yXa Ha MOKPOBHOM C/10€e TEeN/0BOI U30AALMN 060PYA0BaHUSA

1 TpyboNpPOBOAOB, COAEPKALLMX BELLECTBA C TEMNEpPaTypoi
HUKe TemnepaTypbl OKPY¥KatoLLero Bo3ayxa

LaHHy0 3a0a4y pekomeHOyemca paccyumeleams € noMmouwisro npozpammei « LIT THERMO
ENGINEER. UHnxceHepHble KOMMYHUKauuu.» lpoepamma npowsaa 2ocyo0apcmeeHHy o peaucmpauyuto
npozpamm 0715 3BM, nonyyeH cepmugpukam coomseemcmeus Cl161.13330.2012 «Tennoeas
u3onayus obopydosaHus u mpybonposooos. AkKmyanusuposaHHas pedakyua CHull141-03-2003» e
Llenmpe Cepmugpukayuu lNpoepammHeix Cpedcme 8 cmpoumesnibCmee U peKoMeHO08aHA K
npumMeHeHUu1o.

3azpy3umes npo2pammy MOXCHO o cebiake http://zavodlit.ru/. Mpoepamma pacnpocmpaHaemcs
Kak 6ecrinamHoe (Freeware) npunoxceHue (6 mom yucne u 8 kKayecmee bubauomexku KOMIIAC 3D)

JaHHbIA pacyeT cnepyeT BbINOMHATL TONbKO ANA WU30/JMPYEMbIX MOBEPXHOCTEN, PACMONOMKEHHbIX B
NMoMeLLeHUN.

PacueTHasa TemnepaTypa v OTHOCMTE/IbHAA BNIAXKHOCTb BO34yXa MPMHUMAOTCA B COOTBETCTBUM C 3a4aHMEM Ha
NPOEKTUPOBaHMeE.

9.9. Mpu pacyeTe TOAWMHbI TenaoBon usoNAuUU «TUanT», «MeHodbon» c Uenblo NpeaoTBpalLeHUs
KOHAEHCALLMM BJIAarN Ha BHYTPEHHUX NOBEPXHOCTAX OObEKTOB, TPAHCMOPTUPYIOLLMX ra3000pa3Hble BELLECTB],
copeprKalpe BogAHble Napbl NAM BOAAHBIE MAPbl M Fa3bl, KOTOPbIE MPU PACTBOPEHUW B CKOHAEHCW POBABLUMXCA
BOAAHbIX Napax MOryT MpuBecTM K 0DpPa3OBaHWMIO arpeccUBHbIX MPOAYKTOB, PACYETHYD TemnepaTypy
OKpy)KatoLler cpeapbl cneayeT NPUHUMATL B COOTBETCTBMM € 9.3.

9.10. AnA n3onmpyemblx NOBEPXHOCTEN C OTpULaTE/IbHbIMM TEMNEPATYPAMM, PACMONIOKEHHbIX B MOMELLEH UM,
TOJILLMHA TENNON30NALMOHHOrO CN0A, onpeaeneHHas no ycnosmnam 9.1, 9.2, nonKHa 6bITb NpoBepeHa no 9.8.
B pe3ynbTaTe NnpuHMMaeTca 6onbluee 3HaYEHME TONLWMHbI CNOS.

9.11. TennoM30NALMOHHYIO KOHCTPYKLUIO C TEMIOM30/IALNOHHBIM C/I0OEM M3 O4HOPOAHOIo MaTepuasa,
YCTaHOBNEHHOTO B HECKOJIbBKO C/I0€B, MPU pacyeTax pacCMaTPMBALOT KaK OA4HOCNOMHYIO.

PacyeT TONWMHBI TENNOU30AALMOHHOIO CN0A KOHCTPYK LMK, COCTOALLEN N3 ABYX M Boslee CNOEB Pa3HOPOAHbIX
MaTepuanos, cnefsyeT NPOBOAUTb MCXOAA M3 TOro, 4YTO MEXKCNOMHAA TemnepaTypa He npeBblwaer
MaKCMMa/IbHYIO TEMMepaTypy NPUMEHEHMA TEMIOM301ALLMOHHOIO MaTepuana Nnocneayowmx cnoes. TonwmHy
Ka»0ro cnof paccymnTbiBaOT OTAE/NbHO.

9.12. PacyeTHyl0 TONLWMHY TENIOU30AALMOHHOTO C/OS B KOHCTPYKLMAX TEMIOBON M30MALUM Ha OCHOBE
BOJIOKHWUCTbIX MAaTEPUANOB U U3aeNni (MATOB, NANT, XO/ICTOB) CAeAyeT OKPYrNATb A0 3HAYEHWUM, KpaTHbIx 10
MM.

B KOHCTPYKLMAX HA OCHOBE MMHEPAJIOBATHbIX LMANHAPOB, XKECTKMX AYENCTbIX MaTepnasioB, MaTepuasnos n3
BCMNEHEHHOrO CUMHTETMYECKOro KayyyKa, NoM3TU/IEHA U MEHOMNIACTOB CeayeT NPUHMMATL BAMMKalLWwyo K
pacyeTHOM TONLWMHY U34enIA N0 HOPMATUBHBIM AOKYMEHTAM Ha COOTBETCTBYHOLLME MATEPUAbI.
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Echn pacyeTHas TOAWMHA TENJOM3OAALMOHHOIO CNOS HE COBMAZAeT C HOMEHKAATYpPHOM TOMLMHOM
BblbpaHHOro matepuana, cnegyeTt nPUHMMATb MO AENCTBYHOLLEN HOMEHKNAType BaunKanwyio 6o1ee BbICOKYO
TONILUMHY TEMNOU30NALMOHHOIO MaTepuana.

JonyckaeTca NpUHMMATL 61KKalLWyto 6o1ee HU3KYIO TOALLMHY TENJI0U30AALMOHHOIO €105 B CIy4anX PacyeT
no TemnepaType Ha NMOBEPXHOCTU U30/ALMN U HOPMAM MOTHOCTM TEMIOBOrO NOTOKA, €C/IN Pa3HULLA MeXay
pacyeTHOM N HOMEHKNATYPHOW TO/ILUMHOM He NPEBbILAET 3 MM.

9.13. MMHMMaNbHYIO TOALWMHY TEMNION30ALLUOHHOIO C/105 CneayeT NPUHUMATb:

npyv M30AALUKM UUAUHOPAMM U3  BONOKHUCTBIX MATeEPUanoB - PaBHOW MUHUMANBHOW TO/LWMHE,
npeaycmaTpMBaeMOo rocysapcTBEHHbIMM CTaHAAPTaMM UAN TEXHUYECKUMU YCI0BUAMMU;

npv U30AAUMN TKAHAMM, NONOTHOM CTEKNOBONOKHUCTLIM, LUHYPaMn - 20 Mm;

npv U30MALUN U3LENNAMM U3 BONOKHUCTbIX YNIOTHAOLWMXCA MaTepManos - 20 mm;

NPy U30AALUN KECTKUMMU MaTepPUaaMm, U3LENMAMMU U3 BCNEHEHHbIX MOJIMMEPOB - PAaBHON MWUHUMA/IbHON
TO/ILLMHE, NpeAyCMaTPMBaEMOM rocyAapCTBEHHbIMM CTaHAAPTaMM UAN TEXHNUYECKMUMU YCII0BUAMM.

9.14. MNpefenbHan TONLLMHA TENION30/1ALMOHHOTO /105 B KOHCTPYK L MAX TEM/I0BOW M30AA LMK TPYyHONpoBoA,08
npusegeHa B Mpunoxkernun . (CM 61.13330.2012 «CHmIM 41-03-2003 TennoBana nsonauunsa obopysoaHus u
TpybonpoBoaoB»)

Ecnn pacuetHaa TonwmHa 6onblie, YemM MOMKeT obecneynTb B cooTBeTcTBMU C [Mpunoxenuem I (CM
61.13330.2012 «CHu1IM 41-03-2003 TennoBasa nsonaumna obopyaosaHna n TpybonpoBoaos »)

BbIGPaHHbI TEN/NIOM30MALMOHHBIA  MaTepuan, creayer  NpMMeHUTb  bonee adbpeKTUBHbI
TENNON30NALNOHHBIN MaTepmann.

MpUMeHEHNE KOHCTPYKUMA C OOMblUEN TOALMHOM TEMNJOU30ASALLMOHHOIO c/lof TpebyeT TeXHU4YeCcKoro
060cHOBaHMA.

9.15. TonwmHy TeNnNon30NALNOHHOIO C/I0A B KOHCTPYKLMAX TENI0BOW M30AALUN NpuBapHOM, MydbTOBOM U
HecbemHolM GaHLEeBOM apMaTypbl CneayeT IPUHMMATL PaBHOM TOJLLMHE M30AAL MK Tpybonposoaa.
ToNWwMHY TENNOU30NALMOHHOIO C/I0A B CbEMHDBIX TEMJIOM30MALMOHHBIX KOHCTPYKLMAX AaHLEBbIX
coeguHeHN W GnaHUEBON apmaTypbl C  MONOKWUTENbHOM W OTpULLATE/NIbHOM  TeMnepaTypown
TPaAHCMOPTUPYEMbIX BELLECTB CeayeT NPUHUMATb PaBHOM TOALWMHE U30AALUMKN Tpybonposoaa.

9.16. na nosepxHocTel ¢ TemnepaTypoit Bbiwe 300 °C n HMxe muHyc 60 °C He gonycKaeTca NPUMeHeHMe
O, HOC/IOMHBIX KOHCTPYKLMM. Mp1 MHOrOCIOMHOM KOHCTPYKLMM NOCNEAYIOWME COUN A0MKHbI NEPEKPbLIBATL
LWBbI NpeablayLLero.

9.17. 3aKa3Hble TOAWMHY U 06bEM TENAOU3O0NALMOHHBIX U3LEANIA N3 YNIJIOTHAIOLLMXCA MaTepManos cieayer
onpeaensatb No pexkomeHgyemomy Mpunoxkenmto 4. (CM 61.13330.2012 «CHuM 41-03-2003 TensoBas
nsonauma obopyaoBaHua 1 TpybonpoBogoB »)

9.18. TonwWMHY MeTaIM4eCcKUX IMCTOB, NEHT, MPUMEHAEMbIX A/A MOKPOBHOrO C/10A, B 3aBUCMMOCTU OT
HapyXHOro AuameTpa MAN KOHOUTypauun TENNON3ONALMOHHON KOHCTPYKUMU creayeT NpUMHUMaTb Mo
Tabnuue 33.

Tabnuua 33
TonwmHa MeTanInyecKkmMx AMCToB 414 NOKPOBHOrO C/10A
TennoBoi usonauumn «TuanuT, «NeHodpon»
MaTepuan TosmyHa JMCTa, MM, NOPY OVaMeTpe M30JSUMM, MM
[IOKPOBHOTO CJIOH
350 ce. 350 ce. 600 ce. 1600 mu nyockue
M MeHee no 600 no 1600 IIOBEPXHOC TU

JICTE M JIEHTEHL 0,35 - 0,5 0,5 0,5 -20,8 0,5 -20,8
13 HepXaBelley CTajm
CTajb TOHKOJIMCTOBAS 0,3% -20,8(0,5-20,810,5-20,8 1,0
OLLMHKOBaAaHHAA

C HEIPEPBIBHBEIX JIMHUN
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JImcTel M3 TOHKOJWMACTOBOM (0,35 - 0,5 (0,5 - 0,8 0,8 1,0
cCTajM, B TOM UMUCJIIE
C TMOJIMEPHBM [TOKPLITHMEM

JIVICTE M3 aJIOMUHUA 0,3 0,5 -20,8 0,8 1,0
Y aJIIOMMHMEBHIX CI1JIABOB

JIEHTH M3 aJIOMVHUSA 0,25 -0,3 (0,3 -20,8 0,8 1,0
M aJIIOMMHMEBHIX CIIJIABOB

9.19. B KauyecTBe NOKPOBHOFO C/1I0A TEMNON30NALMOHHDBIX KOHCTPYKLUMIM M3 u3gennin «Tuant», «MeHopon»
anameTpom msonsaumm bonee 1600 Mm M NAOCKUX, PAaCMONOMKEHHbIX B MOMELLEHUN C HearpeccUBHbIMA U
cnaboarpeccuBHbIMU cpegamm, A0NycKaeTcs NPUMEHSTb MeTal/IMYecKmne IMCTbl U IeHTbl TonwmHol 0,7 - 0,8
MM, @ g5 Tpy6onpoBoAoB AMameTpom n3onsumm 6onee 600 go 1600 mm - 0,6 mm.

9.20. /IUCTbl U NEHTbl U3 aNtOMUHUA U aNIOMUHUEBBIX CNaBoB ToawmHol 0,25 - 0,3 Mm pekomeHayeTcs
NPUMEHATb FOP PUPOBAHHLIMN.

9.21. LLITyKaTypHbI NOKPOBHbLIMA CAOM TENAOM30ANPOBAHHOW NOBEPXHOCTM, PACMONOKEHHOW B NOMELLEHMUN,
JOMmKeH ObiTb OKAeeH TKaHbio. TOAWMHY LWTYKATypHOrO MOKPLITUA MNPU YKAAAKE MO KEeCTKUM Wam
BOJIOKHMUCTbIM MaTepmasiam B 3aBUCMMOCTU OT AMAMETPa U30/IMPYEMOro 06beKTa peKkoMeHAYyeTCs NPUHUMaTL

no Tabnunue 34.
Tabnnua 34

By M30JIALMOHHOT O ToJiIMHaA WTYKATYPHOT'O INOKPHETHYSI, MM
MaTepuaa
(ocHOBaHME)

Bun N30JMpPyeMoT o oBbBEKTa

TPYyOONPOBOOE HAPYXHBM IOMaMeTPOM, MM oBopynoOBaHMe

o 133 BkJI. 159 u Gosee
Xecrkue maneymsa 10 15 20
BOJIOKHUCTHE M3IeJIMA 15 15 - 20 20 - 25

9.22. inA TenN0oM30ALMOHHbIX KOHCTPYKLMM, NOABEPratoOLLMXCA BO34,EMCTBUIO alrpPeCCUBHDBIX Cpes, creayet
npeaycmaTpmBaTb 3aLLUMTY METAIMYECKUX NOKPLITUI OT KOPPO3U K.

Mpun ncnonb3o0BaHUM B Ka4eCTBE NMOKPOBHOIO €104 CTa/IM TOHKO/IMCTOBOM OLMHKOBAHHOW TOJILLMHA LMHKOBOMO
NMOKPbLITUA BblIBMpPaeTca C y4eTOM CTENeHW arpeccMBHOrO BO3LENCTBMA cpedbl U MPeanoiaraemoro Cpoka
CNY»KObl MOKPOBHOrO C/1011, HO He MeHee 20 MKM.

Mpy NpUMeHeHMN B KayecTBe MOKPOBHOrO CAOA JIMCTOB U JIEHT U3 aIOMUHUA U aJIOMUHUEBDBIX CMIAaBOB U
TENNON30NALMOHHOIO CNOA B CTAa/SIbHOM HEOKPALUEHHOM CeTKe WAM NpU YCTPOMCTBE KapKaca cneayer
npeaycmaTpmMBaTb YCTaHOBKY MOA, MOKPOBHbIM CNOM MPOKAAAKWM M3 PY/IOHHOrO MaTepuana WM OKpacky
NMOKPOBHOTO C/I051 U3HYTPU BUTYMHBIM NaKOM.

9.23. oA NOKPOBHbIA CAON N3 HEMETANIMYECKMUX MAaTEPMA/IOB B NMOMELLEHUAX XPaHEHUS U nepepaboTkm
NULLEBbLIX NPOAYKTOB CleAyeT NpenycMaTpuBaTh YCTAHOBKY CETKU CTaJibHOM M3 NMPOBOMOKM AMAMETPOM He
meHee 1 Mm ¢ AYelikamm pasmepom He bonee 12 x 12 mm.

9.24. KOHCTpyKUMA TErnsoBOM MU30AALMMU  LO/MBKHA WUCKAYaTb ee agedopmauumio M crnonsaHue
TENNOU30NALMOHHOIO CN10A B Mpouecce 3KchnayaTauuu. B cocTaBe TensoM30AALMOHHBIX KOHCTPYKUMIA
obopynoBaHMa u TpybonpoBoaoB cneayeT NpeAycMaTpMBaTb OMOPHblE 3SNEMEHTbI W pasrpyxatoupe
YCTpONCTBa, 0becneymnBatoLLme MexaHUY eCK YO MPOYHOCTb M IKCMNYaTaLUMOHHYIO HALEKHOCTb KOHCTPYKLLWIA.
Ha BepTMKanbHbIX YydacTkax Tpybonposoaos U 0060pyLOBaHUA OMOPHblE  KOHCTPYKLMK cinepyet
npeaycmaTpmBaTb Yepes Kaxable 3 - 4 m no BbicoTe.

9.25. B KOHCTpYyKLUMAX TenaoBoM u3onauum obopynoBaHuAa u TpybonpoBogoB C  OTpUL,ATE/bHBIMM
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TemnepaTypamun BELLECTB He caeayeT NPUMEHATb MEeTa/IZIMYECKME KPeneXHble AeTain, NPOXoAALLMe Yepes
BCIO TOJILLMHY TENI0U30NALMOHHOIO cnoA. KpenexHble AeTasiv UAn UX 4acTu caegyeT npeaycMaTpuBaTh U3
MaTepmrasos C TeN0NPoBoaHOCTbIO He Bonee 0,23 BT/(m x °C).

JepeBsiHHbIe KpeneXHble AeTan A0MKHbI bbITb 06paboTaHbl aHTUNMPEHOM M @aHTUCENTUYECKMM COCTAaBOM.
dNeMeHTbl KpenneHus, W3roTOBJIEHHblE W3 YrAepoauCTOA CTann, AOMKHbI UMETb aHTUKOPPO3UMHOe
NoKpbITUE.

9.26. PaszmelleHne KpenexKHbix ge

TafNel Ha U30/IMPYEMbIX NOBEPXHOCTAX CneayeT NpuHMMaTb B cootBeTcTBum ¢ FOCT 17314.

9.27. Jetanun, npegycmaTpuBaemMble ANA KPENNeHUa TeNN0M301ALNOHHON KOHCTPYKLMM HA NOBEPXHOCTMU C
OTpMUATENbHBIMKU TEMMEPaTypPamMu, AOKHbI MMETb aHTMKOPPO3MOHHOE MOKPLITUE UKW U3TOTaB/IMBATLCA U3
KOPPO3MOHHO-CTOMKMUX MaTePUANOB.

KpenekHble geTanum, conpmKacatoLmeca C U30AMpyemMon NOBEPXHOCTbIO, CAeayeT NpesycMaTpmBaTh:

ANA NoBepPXHOCTEN ¢ TemnepaTypoit oT muHyc 40 ao 400 °C - 13 yrnepoamncTon ctanu;

ANA nosepxHoctel ¢ TemnepaTypoit Bbiwe 400 M HuxKe muHyc 40 °C - M3 TOro Ke maTepuana, Yto u
M30/IMpyemMas NOBEPXHOCTb.

dNeMeHTbl KpenieHnsa TENAoM30MALMOHHOIO W MOKPOBHOMO C/I0EB TEMNOU3ONALLMOHHBIX KOHCTPYKLUMIA
obopyaoBaHnA M TpybonpoBOAOB, PACNONOMKEHHbIX HAa OTKPbLITOM BO34yXe B paloHaX C pacyeTHOU
TEMNEPaTYpPOM OKpPY»KatoLWEro Bo3gyxa H1xe mmHyc 40 °C, cnegyeT NPUMEHATb M3 NETMPOBAHHOM CTann Um
ANIOMUHUA.

9.28. KOHCTPYKLLMA MOKPOBHOrO C/10A TENJ0BON U30MALMMN A0MKHA AOMNYCKATb BO3MOXKHOCTb KOMMEHCaLMn
TemMnepaTypHbIX aedopmauunii M30anMpyemoro obbeKTa 1 TENNON30NALLUOHHOM KOHCTPYKL MM,
TemnepaTypHble LWBbI B 3aWMTHbIX MOKPLITUAX FTOPU30HTAIbHbIX TPYOONPOBOAOB CneayeT npesycMaTpuBaTtby
KOMMEHCaTopoB, OMOP M NMOBOPOTOB, @ Ha BEPTUKa/bHbIX TPYOONpPOBOAAX - B MeCTax YCTAHOBKWM OMOPHbIX
KOHCTPYKLLMNA.

Mpn n3onALnmK KecTKMMU GOPMOBAHHBIMU U3AENNAMM CNeAYET NPEAYCMATPUBATL BCTABKM M3 BOJIOKHUCTLIX
MaTepKnasioB B MecTax yCTPOMCTBA TEMMEPATYPHbIX LIBOB.

9.29. Bblbop MaTepuana A1a MOKPOBHOrO C/I0S TEMIOUM30AALMOHHBIX KOHCTPYKLMA obopyaoBaHuA W
TpybonpoBOAOB, pPACMONIOKEHHbIX Ha OTKPbITOM BO34yXe B paloHaX C pacyeTHOM TemnepaTypoit
OKpyKatowero so3ayxa mmHyc 40 °C u HUXKe, cnegyeT NPOM3BOAUTL C yHETOM TeMMepaTypHbIX Npeaenos
NPMMEHEHMA MATEPMASIOB MO AENCTBYIOLMM HOPMATUBHBIM LOKYMEHTAM.

9.30. KOHCTpYKLMA KpenaeHnsa NOKPOBHOrO CNoA TENJ0BON M30nauMun obopyaoBaHua U TpybonpoBoaos ¢
OTPMUATENbHBIMX  TEMNEPATYPAaMU  BELLECTB  AO/KHA  WMCKAKYMATb BO3MOMKHOCTb  MOBpPEXAEHWA
Napon30aALLMOHHOrO C/10A B NPOLLEeCcCce SKCnayaTaumu.

9.31. Ona obopyposaHua M TpybonpoBOL4OB C OTPUUATENbHLIMKM TemrepaTypamv Mpu MNpUMeHeHUn
Napoun30aALLMOHHOIO CN0A M3 PY/IOHHBIX MaTepuasioB 6e3 CNAOWHOM HaKAeKu cneayeT npeaycmaTpmMBath
repmeT13aLLmio LWBOB NAaPOM30ALMOHHOMO CA0A; NPU TEMNEPATYPE N30ANPYEMON NOBEPXHOCTU HUXKE MUHYC
60 °C cnepyeT TaK)Ke npegycmaTpuBaTb repmMeTM3alLiMio LWBOB MOKPOBHOIO CNOA FepMeTMKamu Wam
NJEHOYHbIMU KNeALMMNCA MaTepuanamm.

9.32. [na 6ecKkaHa/lbHOW MpPOKNAAKM TpybonpoBOAOB TEMNOBbLIX CETE B CyXMX FPYHTAX BO3MOXKHO
NPUMEHEHME U30AALMUMN U3 WITYYHbIX GOPMOBAHHBIX U34eUI (CKOPAYMbI, CEFMEHTbI) U3 MeHOoNoAnypeTaHa
WM nonnmMmepbeToHa ¢ BOAOHENPOHULLAEMbIM NMOKPOBHbLIM C/I0EM, MPY 3TOM

TENNON30NALMOHHbIE U34EeNNA CAefyeTYKNAa4bIBaTb HAa BOLAOCTOMKMX M TEMMNEPATYPOCTOMKUX

MaCTUKaX Un Knesx.

**IMpoepamma «LIT THERMO ENGINEER. NHyceHepHble KOMMYHUKaUUU. » PacyemHas npozpamma
coomsemcmsyem Cl161.13330.2012 «Tennoeas u3onayus obopydosaHus u mpybonposodos.
AkmyanusuposaHHas pedaxkyua CHull41-03-2003».

Llenbto peweHus 3a0a4 8 npozpamme «LIT THERMO ENGINEER. WH»eHepHble KOMMYHUKAQUUU» A8759emcs
noobop Heobxooumoli monuwuHsl ymenaumess 058 O0CMUXCEHUS HOPMUPYEMbIX 8e/UYUH MEera08bix
nomepo unu 0714 rpedomaspauleHUS HexcesnamesbHeix nocnedcmaeuli (8binadeHue KoHOeHcama, 3auwuma om
3amep3aHus U m.o0.). [naeHol Konu4ecmeeHHO-Ka4yecmeeHHOU 8eau4uHol Aeasemca Mepa mernoeoeo
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MomMoKa ¢ No2oHHOo20 Mempa (Koe2oa peys udem o mpybonposodax) usau KeadpamHozo (peyb udem o
M/10CKUX 108€PXHOCMSAX, eMKOCMSAX), d yHe 8 3a8UCUMOCMU 0m Hea20 onpeodensatom danbHeliwiue 3Ha4eHUs.
Hopmupyemsbie geanuduHsl mensao8020 MOMOKa ycmaHosseHs! 8 1.6 CM61.13330.2012 «TenaoeaA u3onayus
o0bopydosaHusa u mpybonposodos. AKmyanusuposaHHas pedaxkyus CHull 41-03-2003».

lpozpamma npowna 20cydapcmeeHHyH pea2ucmpauuto npo2pamm 011 3BM, nonyyeH cepmugpukam
coomeemcmeus Cl61.13330.2012 «Tennosas u3onsayus obopydosaHua u mpybornposooos.
AkmyanusupogaHHas pedaxkyus CHull41-03-2003» e LleHmpe Cepmudghurkayuu lMpozpammHsix Cpedcme 8
cmpoumesibcmee U peKoMeHO0B8AHA K MPUMeHeHUIO.

3a2py3ume npo2pammy MoxCHO no ccoinke http://zavodlit.ru/

Mpozpamma pacnpocmpaHaemcs Kak becriaamHoe (Freeware) npusnoxceHue (8 mom yucse u 8 Kayecmeae
Bubauomeku KOMIAC3D)

10 O6bwume TpeboBaHMA K NPOU3BOACTBY TEMN/IOU301ALMOHHbIX PaboTCc NnpuMmeHeHMeM usaennii
«Tunut, «MeHodpon»

MpyY MOHTaKe TENION30AALMOHHBIX KOHCTPYKLLMIA C NPUMEHEHMEM U3aennit «TUANT» n «MNeHodon»
cnegyet cobnogaTb cnegyowme TpeboBaHUA.

10.1 TennonsonsauMoHHbIe PaboTbl 40/KHbI BbINOJHATLCA B COOTBETCTBMU C TpeboBaHnamM CHuM 12-
03-2001 1 CHwnlM 12-04-2002

10.2 Npu BbINOAHEHUW PaBOT PEKOMEHAYETCA BbINOAHATE NONOKEHMA «MHCTPYKLMU MO MOHTaXKY
TEN/IOU30/IALUOHHbIX U3aennn «Tunmut», «MNeHodpon» paspaboTtaHHyto 3A0 «3asoa JIUT»,
HaCTOALWMI CTaHAAPT.

10.3 Tennon3onaumMoHHble paboTbl cieAyeT BbINOAHATb NPU TEMMEPATYpPe OKPYKAIOLLEro BO34yXa He
Huxe 5 °C. Mpu paboTe Ha OTKPLITOM BO3AYXE B 3MMHEE BPEMA C/lefyeTyCTaHaBAMBATb TENAAKMU ANA
yCTpOlCTBa MecTHoro oborpesa.

10.4 AHTMKOPPO3NIMHOE NOKPbITUE HAHOCAT HA MOBEPXHOCTb, MOAJIEXKALLYHO TEMN/I0BON U301ALUN, B
COOTBETCTBUM C NPOEKTHON AOKYMEHTaLMEN 40 HaYana TENI0M30ALMOHHbIX paboT.

10.5 NMoBepxHOCTb, NOANEKaLLAs TENN0BOWN N30NALUMU, A0NHKHA ObITb O4MLLEHA OT MNbINU, TPSA3N,
P*KaBYMHbI, MAacen U T.n.

10.6 Mpwn pabote c Kneem «TUANT» cneayeT cobatoaaTtb cieayroLme YyCaoBuUS:

- paboTbl cnegyeT NPOBOANTL B XOPOLLO NMPOBETPMBAEMOM NOMELLEHUM BAANAN OT UCTOYHUKOB ONHA C
MCNOMb30BaHNEM PE3UHOBbIX NEPYATOK;

- KNel HAHOCAT HA YMCTYHO, CYXYHO M 0BE3KMPEHHYHO MOBEPXHOCTb;

- KNleli peKoOMeHAYeTCA UCNO/b30BaTh NPU TEMMNepaType OKpPYXKatoLLero Bo3ayxa He Huxe 5°C;

- ONTMManbHasA TemnepaTypa A48 npoBeaeHUna paboT ¢ Kneem - +20 °C, Bpems BbICbIXaHUA Kes —24 y;
- B C/lydae A/IMTENIbHOTO HAaXOXAEHUA UM TPAHCMOPTUPOBKU KNeA Npu OTpULLaTeIbHbIX TEMNEpaTypaXx,
nepeg NpMMeHeHnem ero HeobXxoANMO BblAepPKaTb NPU KOMHATHOM TeMmnepaType B TedeHue 10-12
Yyacos

- NPY CKNeNBaHMM LLIBOB TEMNON30NALLMOHHBIX U34ennii Knei «TUANT» cnegyeT paBHOMEPHO HAHOCUTb
Ha 0be cK/iieMBaemble MOBEPXHOCTU, KOTOPbIE M/I0THO C HAZaB/IMBAHMEM COeaMHAOTYepe3 5-10 MuH;
- NPV TENJI0BOM N301ALLUK EMKOCTEN U 060pya0BaHMA Knel «TUANT» cnesyeT HAHOCUTb Ha
N30IMpPyeMyIo MOBEPXHOCTb M MOBEPXHOCTb TEMJIOM30/IALLUOHHBIX U34ENNA.

10.7 Kpennenne nsgennii <TUANT» U NOKPOBHbIX MAaTEPUAIOB CAeayeT OCYLLECTBAATL B COOTBETCTBUM
C NPOEKTHOWN AOKYMEHTaLMEN.

10.8 OTKpbITble TOPL,EBbIE NOBEPXHOCTM TEMION30NALLUOHHBIX U341 NPU TENNOBOM M30AALUN
BO34yXOBO/A,0B NPSAMOYTro/ibHbIX CEYEHUM M HU3KOTEMMEPATYPHbLIX TPYOONpoBOA0B cheayeT
NPOK/AENBATb IEHTOM apMMPOBaHHON camoKnealenca « TUANT» UAN NEHTON aNtOMUHUEBOWN
CaMoKnesLenca apmmpoBaHHon «JTAC-A».

10.9 Mpwu BbINOAHEHUW TENNON3ONALLMOHHBIX PpaboT He gonycKaeTcsa aepopmmnposaTb AN PACTATUBATD
nsaenua «Tuant», «MNenodon». NU3genna gonKHbl ObITe CAErKa CKaTbl, TaK KaK B npoLecce
3KCM/IyaTaLlMm BO3MOXHa TenioBan ycaKa usaenmi.

10.10 Tennosyto M3onaLUMI0 PUTUHIOB (OTBOAOB, NEPEXOA0B, TPOMHMKOB) PEKOMEHAYETCA NPOBOAUTD
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O0MNONHUTENbHBIMU U34ENUAMM, 3aPaHEE U3rOTOBIEHHBIMM B YC/I0BMAX MAaCTEPCKUX U3 TPYOOK MK
pynoHoB (nnctos) «Tuanty, «MNeHodon».

10.11 Npw BbINOSHEHN W TEMIOMU30AALLMOHHBIX PabOT 40 HaYasa MOHTaXKa TpybonposoaoB
(momoHTaXKHan TennoBas M3o0nALUMNA) Kpaa TpybonpoBoga cneayeTt OCTaBIATb HEM30/IMPOBAHHBIMMN Ha
ANMHY He meHee 250 - 300 mm ana obecneyeHns 6esonacHoOro NpomM3BoACTBa CBapPOYHbIX paboT. Mpu
NpOou3BOACTBE CBAPOYHbIX PaboT Kpas TensoBon N30aALUKN CleayeT3aKpblBaTb HErOPHOUYUM
MaTepuasiom.

JOMOHTaXKHyO TENJI0BYO M30/IALLUI0 PEKOMEHAYETCA BbIMOAHATL B MAaCTEPCKUX MW Ha
NpPon3BOACTBEHHbIX Ha3ax.

10.12 Mpwn TennoBoiN U30NALUM KPYNHOPa3MEPHbIX BEHTUALMOHHbIX KOPOHOB NPAMOYrosbHOMO
CeYEeHUA PeKOMEHAYETCA BbINOAHATL TEMI0BYHO U30NALLMIO HUXKHEN NOBEPXHOCTU BO34YXOBOAA, @
3aTeM 60KOBblE U BEPXHIOIO MOBEPXHOCTY.

10.13 ina MmoHTaXKa Ten10B0iM U301ALLUM MCNONb3YIOT Ceayowm it HAbop MHCTPYMEHTOB:

- HOX cnessuem aamHon 10-15 cm;

- Habop NPOBONHNKOB;

- INHEeNKa;

- TpaHCNopTUp;

- LUPKY/Ib;

- KPOHLMPKY/Ib;

- KUCTOY KA CKECTKOM LWeTUHOoM aanHoi 20 - 25 mm;

- LWWAapMKOBasA pyy4Ka oA pa3MeTKMN U30NALLUN;

- cTycnio

- Wwnno

- 3aKNEMOYHUK (PY4HON MU INEKTPUYECKUIA)

MpunoxerHne A
(pekomeHgyemoe)

METOZbI PACYETATEN/IOBOM U30NALNU « TUNUT», « TEHODO/»
OBOPYJOBAHMNA NTPYBOIMNPOBOJOB

A.1. PacyeTHble popmynbl CTaLMOHAPHOM Tenonepeaaym
B TEM/ION30/151LLU OHHbIX KOHCTPYKLUAX

MoBepxXHOCTHAA NNIOTHOCTb TEMJIOBOrO NOTOKA Yepes NJI0CKUE NOBEPXHOCTU PACcCYMUTbIBAETCA MO
dopmynam:
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OAHOCHOVI HaA NN10CKaA CTeHKa

0 == Rt‘*_t; — ()
BH + CT + Hn3 + H
MHOFOCHOﬁHaH NZ1I0CKaA CTeHKa U3 N cnoesB
- t —t
O = (2)

RBH+RCT+Zn:Ri+RH'

i=1

JInHelHas NAOTHOCTb TEM/I0BOrO MOTOKA Yepes LLUIMHAPUYECKME MOBEPXHOCTU PACCYUTbIBAETCA
no ¢popmynam:
O4,HOCNOMHAA LUAMHAPUYECKas CTEHKA

t -t

b= RRLAR R

MHOFOC/I01MHaA unnanHapuveckaa CteHKka n3 n cnoes

tB _tH
q.= n ; (4)
R' +R: +Z R +R!

i=1

rae (- - NnoBepxHOCTHaA MIOTHOCTb TEMNN0BOrO NOTOKa Yepes NAOCKYH0 TeNON30ALLMOHHYIO
KOHCTPYKLMUIO, BT/M2;

t, - TemnepaTypa cpeapl BHyTpM M30anpyemoro obbekTa, °C;

tH - TemnepaTtypa oKpyKatowen cpeabl, °C;

R, - conpoTtenenune Tennootaaye Ha BHyTPEHHEN NOBEPXHOCTM CTEHKM U30MPYeMOro
obbekTa, M2 x °C/BT;

RH - TO e, Ha HapYyXXHOW NoBEepPXHOCTM Tennomsonaumnm, m2 x °C/BT;

RCT - TePMUYECKOE CONPOTUB/IEHNE CTEHKM N301Mpyemoro obbeKTa, m2 x °C/BT;

RH3 - TO e, NN0CKOro cnoa nsonauunu, m2 x °C/BT;

n
Z Ri - NONIHOE TEPMUYECKOE CONPOTUB/IEHNE N-C/IOMHOM NNIOCKON U30N1ALNK;
i=1
Ri - TEPMMYECKOEe conpoTmaaeHune i-ro cnos, m2 x °C/BT;
(. - "MHenHaA NNOTHOCTb TEMNOBOro NOTOKa Yepes LMANHAPUYECKYIO TEN10M30ALMOHHYIO
KOHCTPYKLMIO, BT/M;

L
RBH - IMHEMHOe TepMUYECKOE CONPOTUBAEHME TEMNIO0TAAYE BHYTPEHHEN CTEHKM
n3onmMpyemoro obbekTa, m X °C/BT;

L
RH - TO Ke, Hapy*KHoW nsonaumnm, mx °C/BT;
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L . .
RCT - IMHEHOE TePMUYECKOE COMPOTUBIEHM E LUANHAPUYECKON CTEHKM N30/1IMPYEMOrO
obbekTa, m X °C/BT;

L o
Rm - TO *Ke, LMAUHAPUYECcKoro cnos nsonaumnm, mx °C/BT;

L o o . o
Z Ri - NO/HOE IMHENHOe TePMUYECKOEe CONPOTUBIEHNE N-CIOMHON LIMANHAPUYECKON
i=1
n3oNALUnm;
L .
Ri - INHENHoe TepMUYECKOoe ConpoTUBaeHue i-ro cnosa, m x °C/BT.

B ypaBHeHuAX (1) - (4) conpoTnBAeHNS TENNOOTAAYE N TEPMUYECKNE CONPOTUB/IEHMNA CTEHOK
onpeaenstoTca no popmynam:

RBH :i; RH :i; Rm :%; RCT :é; Ri :i;(S)
BH aH am aCT ai
R, =———;Ri=—— R =———In dCT,(s)
7dS o, d 27, d
Rio— L gl pro_l o4
2rh, d7 274, d!

rpe & aH - KOZ—)d)d)VI LMEeHTblI TENN100TAAYU BHyTPEHHEﬁ NOBEPXHOCTUN CTEHKUN N30/INPYyEMOTrO

BH’
06bEKTA M Hapy*KHOW NOBEpPXHOCTM U3onaumm, Bt/(m2 x °C);

Aerr Ay » A - KOIGGULMEHTBI TENNONPOBOAHOCTV COOTBETCTBEHHO MaTepPUana CTEHKM
M30N1PYeMOro 06beKTa, 04HOCAOMHON U30NALMM, N30AALMM i-TO CNIOA N-CAOMHOW N30AALMUM,
B1/(m x °C);

0..,0,,, O,,-ToNLMHa COOTBETCTBEHHO CTEHKM U30/IMPYEMOro 06beKTa, Of4HOCIOMHON

M30MALMN, i-r0 CN0A N-CIOMHON U30NALUMN, M;

cr cr o o
d dH - BHYTPEHHUU N HAPYXHbIKM ANaAMETPbI CTEHKUN N30/INPYyEMOTO 06'bEKTa, M,

BH 7

u3 o
dH - HAPY}KHbIV SUMaMeTP U30AALUK, M;

i i
dH , dBH - HAPYXHbIN N BHYTPEHHUUN OUAMETPDLII-TO C/10A N-CIOUHOUN N30NALUNN, M.

PacnpeaeneHve TemnepaTyp B MHOTOC/IOMHOM M30ALMM paccYUTbiBaeTcsA no Gopmynam:
TEeMMNepaTypbl HA BHYTPEHHEN U HAPYKHOM NOBEPXHOCTSX CTEHKU M30AMPYEMOro 0bbeKkTa
naockoi popmbl:

_qF RBH ; t;T :t](;I: _QF RCT ; (8)

H
TemnepaTypa i Ha HapysKHOM NOBEPXHOCTM NEPBOFO CIOA U3OMALMM, HA FPAHNLLE NEPBOTO U
BTOPOro C/0eB

b=t —CGRi; )

W fanee, HaYMHaA CO BTOPOro €1of, Ha rpaHunuax (i- 1)-ro v i-ro cnoes
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' =ti, —0:R:; (10
TemMnepaTypa Ha Hapy*KHOM MOBEPXHOCTM i-CN10A N-CNONHOM CTEHKMU:
tiH = tH + qF RH . (11)

PacnpegeneHne TemnepaTtyp B LUANHAPUYECKUX MHOFOC/IOMHbIX M30AALMOHHbIX KOHCTPYK L UAX
paccunTbiBaeTcs no Gopmynam:

t;; :tB _qLRBI;{ ; thT :t:}j _qLRcLT ; (12)
4=ty -a.R"; 3)

G =ty —O.R; 14

t"=t +q.R'.(15)

3HayeHWs NoBepPXHOCTHOW U JIMHEMHOW NJOTHOCTM TEnJIOBbIX MOTOKOB, BXoAAWMX B dopmynbl (8) - (15),
onpeaenstotcs no (1) - (4), a Tepmmnyeckue conpotmeaeHus - no (5) - (7).

Mpu pacyeTe MHOrOCNOMHbIX KOHCTPYKUMM no ¢opmynam (2), (4) Heobxoaumo 3HaTb KO3POULMEHTLI
TENNONPOBOAHOCTM U30/ALLMOHHBIX C/10EB. [TOCKO/IbKY OHW 3aBUCAT OT TEMMNEPATYPbI, LOKHbI ObITb N3BECTHBbI
cpeaHue TemnepaTypbl Ka

X[0ro cnoa, ANs onpeaefieHna KoTopbiXx HEOBXoAMMO 3HaTb TemnepaTypbl Ha rpaHuMuax cnoes. Ana ux
pacyeTa WMCMo/b3yeTca MeToA, NOoc/ieAoBaTesibHbIX MNPUBAUMKEHWUI, NpeaycMaTpuBaloWmMii nposeaeHue
HECKO/IbKNX PacyeTHbIX onepayuii.

Ha nepsom 3Tane AnsA BCeEX C/IOEB cpeAHAA TemnepaTypa W30AALWM NMPUHMMAETCA PaBHOM Moaycymme
TemnepaTyp BHYTPEHHEW W Hapy»KHOW cpeabl, NpU 3TOM TemnepaType onpeaenaeTca TenaonpoBoAHOCTb BCEX

TeNNOU30NALMOHHbIX CN10eB. 3aTem, no (2), (4) onpeaenatot3Hadenna (- mam (. nno(8) - (11) ana nnockoi

n no (12) - (15) UMNMHAPUYECKOW CTEHOK PaCCYMTLIBAIOT TEMMNepaTypbl Ha rpaHMLax C0EB U CpeaHue
TEMMEPATYPbl KaXK4,0ro C/Ios.

Ha BTopom 3Tane no HalAeHHbIM Ha MepBOM 3Tane CpeaHUM TemnepaTypam C/0eB BHOBb OMpeaensior
TENNONPOBOAHOCTb BCEX C/I0EB, 3aTEM HAXOAAT N/IOTHOCTM NOTOKOB TEM/1a M CHOBA PACCHMTbIBAIOT NOC/OMHblE
TEMMEePATypbl, M TaK ganee Ao Tpebyemol TOYHOCTM pacyeTa. Hampumep, £0 Tex nop, NoKa Moc/olHble
Temnepatypbl Ha k-m 1 (k - 1)-m ware 6yayT oTiM4aTbCa He 6bonee Yem Ha 5%. B npakTMyecKkmx pacyeTax s
3TOM Lenmn HeobxoanMmo nposBeaeHue He bonee 3 - 4 pacyeTHbIX onepayuil.

A.2. PacueTTennosoin nsonaumnm «Tuamm, «MNeHodon» obopyaosaHMa n Tpybonposoaos

B npaKTMYecKnx pacyeTtax TenJ0BoON M30AALMMN MPUHUMAETCA PAS AONYLWEHUM, NO3BONAIOWMX UCMO/b30BATL
YNpoLLeHHble pacyeTHble GopmMybl.

ConpoTMBAEHUE TENNOOTAAYE OT BHYTPEHHEM cpeabl K BHYTPEHHEN MOBEPXHOCTU CTEHKM WM30AMPYEMOrO
06bEKTa AN5 KULAKMX U ra30006pasHbIX cpeq, ABAAETCA NPeHEbPeXMMO MasibiM B CPaBHEHUM C TEPMMUYECKUM
COMPOTUBAEHMEM TEMNIOM30NALMOHHOIO C/1051 U B NPAKTUYECKMUX pacyeTax MOXKET He Y4YUTbIBATbCA.
TennonpoBoAHOCTb CTEHOK M30AMpPYyeMOoro obopyaoBaHUA 1 TpybonpoBoA0B, M3rOTOBJEHHbIX U3 METanNa, B
OECATKM pa3 npesbllaeT TENJONPOBOAHOCTb U30/ALMK, NOITOMY TEPMUYECKMM COMPOTUB/IEHNEM CTEHKU
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TaK»Xe MOXHO I'IpEHE6peLIb 6e3 3aMeTHOro CHUXEHUA TOYHOCTU pacyeTa.
C Y4ETOM YKa3aHHbIX ,ﬂ,OﬂyIJ.I,EHVIﬁ B MPaKTUYECKUX pacyeTax anAa onpeneneHna T1ensioBoro notoka 4yepes

N30/IMPOBaHHbIE CTEHKM TPYOONpoBOA0B M 060pYL0BaHMA NCNO/b3YIOTCA Ceaytowme Gopmybl:
ONA NNOCKUX MOBEPXHOCTEN U LUAMHAPUYECKUX AnameTpom bonee 2 m

(t, -t )K
qF " n ; (16)
> R+R,
Ana TpybonpoBoAoB AMaMETPOM MeHee 2 M
(t,-t,)K
L~ n , (17)
R-+ Rt

rge K - KoaddpuumeHT AONONAHUTENbHBIX MOTEPb, YYMUTHIBAOWMM TEMAOMNOTEPU Yepe3 TenonpoBoAHble

BKJ/IOYEHMA B TENNOMU30NALMOHHbBIX KOHCTPYKLMAX, 0BYCNOBAEHHbIX HAIMUMEM B HAX KPeneXKHbIX AeTanei u
onop (tabnanuaA.1).

TabnanuaA.1

3HauyeHnA KoabdurLMeHTa A40NOAHUTENbHbIX
notepb A1 Tpybonposoaos

Tun n30/mMpyeMoro obBeKTa Konsdpduiment K

TpyOOIIPOBOOE Ha OTKPEITOM BO3IYyXe,
TOHHEJIAX ¥ IOMEIEeHU X :

B HEIIPOXOIOHEIX KaHaJlaX,

a) CTaJIbHEIE Ha I[OOBMXHEIX OIOPAaX, YCJIOBHEIM IIPOXOIOM, MM :
no 150 1,2
150 u Bojsee 1,15
©) cTaJibHEIE Ha INOOBECHBIX OIOpPax 1,05
B) HeMeTallJMYeCKMe Ha MNOOBMXKHEIX M INOIOBECHBIX OllOpax 1,7
TpyOONpOBOOEl OeCKAHAIBHOM MNPOKIaIKU 1,15

TepmryecKkoe COnpoTUB/IEHUE CNOEB TEMIOBOW U30AALUKN «TUANT», «[eHodoN» U CONPOTUBAEHME BHELLHEN
Tennootaave B (16), (17) onpepenserca no ¢dopmynam (5), (6), B KOTOpbIX TEMNONPOBOAHOCTL WM30NALUMK
npuHnmaetcs no MNpunoxennto b (CN 61.13330.2012 «CHK1M 41-03-2003 TennoBas U3onsaLUMA 060pya0BaHAA
n Tpy6onpoBoaoB»), a KOahOULMEHTTENNOOTAAUN HA NOBEPXHOCTU M30AALUMK -NO Tabnuue A.2.

TabanuaA.2

3HaueHunsa KoaddpuumeHTa Tennootaaun & , Bt/(m2 x °C)

V30IMpPOBaHHEI OOBEKT B 3axKpeITOM NOMELIEHUN Ha oTxpeTOM
| BO3myxe mpu
[TokprITMAa [ToxprTMA CKOpPOCTH BeTpa|
C HM3KIMM C BBICOKMM <3>, M/c
kOB IuLIMeH TOM [ KO IMLIMEH TOM
n3yueHusa <l1>|wusyiydenusa <2>| 5 [ 10 [ 15
I I
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T'opM30OHTaJIbHEIE TPYOOIIPOBOIEL 7 10 20 | 26 | 35
BepTuKaJjbHElE TPYOONPOBOILL, 12 26 | 35 | 52
oBopyHmOBaHME, IIJIOCKAs CTEHKA | ' '

<1> K HmM OTHOCHATCSH IIOKPBITU S U3 OLUMHKOBAHHOM CTajM, JIMCTOB
AJIOMMHMERBEIX CIIJIABOB M AJIOMMHMS C OKCUIOHOM IIJIEHKOM.

<2> K HUM OTHOCATCSH WTYyKaTypPKM, acHecToleMeH THEE IOKPEITU S,
CTEKJIOIJIACTUKY, pPaz3JMUHEE OKpPACKM (KpoMe KpaCKM C aJIOMUMHMEBOM NYHOPOM) .

<3> I[Ipu OTCYTCTBUM CBEINEHUN O CKOPOCTM BeTpa [IPMHMMAKT SHaUEeHUS,
cooTBeTCTBYyNIMEe ckopocTtu 10 m/cC.

MNoTHOCTL TEennoBOro nMOTOKa yepes TeENNOU30NALNOHHDbIE KOHCTPYKL UKW, TpaHUYalWne C TPYHTOM,

onpeaensetcano ¢popmynam (1) - (4), B KOTOpPbIX TEPMUYECKME CONPOTUBIEHMA BHELLIHEN TENI00TAAYe RH n

R: 3aMEHSIOTCA TEPMUYECKUM COMPOTUBNEHUEM FPYHTa.

B obwem cnyyae TepMMYECKOEe COMPOTMB/IEHME TPYHTA 3aBUCUT OT KOHPUIypaLuu U PacnonoKeHus
n3onmMpyemoro obbekTa B MacCMBE FPyHTa, €ero TemnepaTypbl W TENJONPOBOAHOCTU, 4YTO BAMAET Ha
pacnpegeneHve TemnepaTyp W TENI0BbIX MOTOKOB B TEMN/I0M30/151LLMOHHOM C/OE.

B WHKeHepHbIX pacyeTax NPUHMMAETCa JonyweHne o6 OAHOMEPHOCTM TemnepaTypHoro nons B
TENNON30ALMOHHOM C/1I0€, YTO NO3BOASIET C AOCTATOYHOMN A8 MPAKTUKM TOYHOCTBIO MCMO/b30BaTh GOPMY/bl
(5) - (7) mns pacyeTa TEPMMYECKOrO COMPOTUB/IEHMA MIOCKUX U LUANHAPUYECKUX TENON30SLLUOHHDBIX
KOHCTPYK LM Nog3eMHbIX 06beKTOB.

A.2.1. PacueTTONWMHBI TENNOBOM M30AALUKN «TUANT», «MeHodon»
No HOPMWPOBAHHOW MAOTHOCTM TEMIOBOrO NOTOKA

H H
PacuyeT TOALWWMHbI TEN0BOM M30AALMMU MO HOPMUPOBAHHOM NNoTHOCcTM Tennosoro motoka - Jg, U, ana

OOHOCNOMHBIX KOHCTPYK LM BbINONHAETCA NO CeAyroWmm Gopmynam.
[NA NNOCKUX U LUANHAPUYECKUX MOBEPXHOCTEN C AnameTpom 2 M 1 6onee ncnonbsyertca popmyna

Tabnnua A.3

L
OpreHTUPOoBOYHbIE 3HAYEHMA RH ,Mx °C/BT

Y CJIOBHEBIN BHyTpM noOMeleHm Ha oTxpeTOM |
OaMeTpP BO3OyXe |
TPyOHI, IlJis IOBEpPXHOCTEM 51 MOBEPXHOCTEN C

MM C MaJleM KO30dmuMeH- |[BEICOKMM KO30(MLMEHTOM
TOM M3JIy4dEeHUA M3JIy4YeHUd

py TeMreparype TeIuioHocuTenda, - C
I I I I I I I I
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H

2. Iyna TeMoepaTypsl
cooTBeTcTBylMe 100 °C.

TEIUIOHOCUTEIIA

BenuduMHa R orpeneiigderTcd MHTepHOHHHMeﬁ.

HITKE

100 °cC

IIPVIHVIMAIOT CA LOaHHBIE,

100 300 500 100 300 500 100 300 500
32 0,50 0,35 0, 30 0,33 0,22 0,17 0,12 0,09 0,07 I
40 0,45 0,30 0,25 0,29 0,20 0,15 0,10 0,07 0,05 |
50 0,40 0,25 0,20 0,25 0,17 0,13 0,09 0,06 0,04
100 0,25 0,19 0,15 0,15 0,11 0,10 0,07 0,05 0,04
125 0,21 0,17 0,13 0,13 0,10 0,09 0,05 0,04 0,03
150 0,18 0,15 0,11 0,12 0,09 0,08 0,05 I 0,04 I 0,03 I
200 0,16 0,13 0,10 0,10 0,08 0,07 0,04 | 0,03 | 0,03 |
250 0,13 0,10 0,09 0,09 0,07 0,06 0,03 0,03 0,02
300 0,11 0,09 0,08 0,08 0,07 0,06 0,03 0,02 0,02
350 0,10 0,08 0,07 0,07 0,06 0,05 0,03 0,02 0,02
400 0,09 0,07 0,06 0,06 0,05 0,04 0,02 0,02 I 0,02 I
500 0,075 (0,065 0,06 0,05 10,045 0,04 0,02 0,02 IO,Ol6 I
600 0,062 |[0,055 0,05 (0,043 (0,038 0,035 |0,017 |0,015 [0,014
700 0,055 (0,051 (0,045 [0,038 (0,035 0,032 |0,015 |0,013 [0,012
800 0,048 |(0,045 |0,042 (0,034 (0,031 0,029 |0,013 (0,012 |0,011
900 0,044 |0,041 |0,038 |0,031 [0,028 0,026 |0,012 |0,011 |0,010
1000 0,040 (0,037 (0,034 [0,028 (0,026 0,024 |0,011 |0,010 0,00;—
2000 0,022 (0,020 (0,017 (0,015 (0,014 0,013 |0,006 (0,006 (0,005
NpuMedanmusa. 1. g I[OpoMeXyTOUHBIX 3HAUEHM IMaMeTpOB U TeMIlepaTypbl
L

Ana O,CI,HOCJ'IOﬁ HbIX LULNWNHAOPUYECKUX I'IOBerHOCTeﬁ ANaMETPOM meHee 2Mm ncnonb3lyeTca d)oplv\yna

InB =274,

K(t —t
M_ RHL . (19)

oy

KoaddpunumeHT AoNoNHUTENbHBIX TeNN0BbIX NoTepb K yepes onopbl TpybONpOBOAOB B pacyeTe TOALMHbI
TENJI0BOM U30/1ALMM NO HOPMATUBHOM NJIOTHOCTU TEMNIOBOTO NOTOKA NPUHMMAETCS

paBHbim 1.

Mpwu pacuete no popmyne (19) npeaBapuTenbHO onpeaenatoT BeanMyYmHy InB,
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d’ +20,, L
roe = . pVI TNKEeHHble 3HaYeHuna I'IpVIHVIMal-OTCﬂ no Tabnnue A.>.
B q" Mpn6 R, 6nmueA.3
3aTem HaxoaAT BeAnYMHY B 1 onpeaensatoT Tpebyemyto TONLMHY U30AAL MM No popmyne
de ( B —1)
H
o, = - (20)

[Ns ABYXCNOMHbIX TENI0U301ALMOHHbIX KOHCTPYK LM IA pacyeT TO/LWMHbI C/I0€B MO HOPMWPOBAHHOM NAOTHOCTU
TEN/JI0BOro NnoToKa NpPoM3BOANTCA B CAeAyIoLLEeN Noc/eA0BaTeIbHOCTU.

B cnyyae, Korga makcMmanbHas Temnepatypa NPUMEHEHWUS OAHOrO W3 BblOpaHHbIX TEM/I0M301ALLNOHHBIX
MaTePUA/IOB HUXKE TEeMMEPATypbl CTEHKWU WM30AMpPyeMoro obbeKTa B ABYXCAOMHbIX TEMI0M30AALMOHHBIX
KOHCTPYKLLMAX B KAUeCTBE NEPBOro C/1051 HAa M30AMPYEMYIO MOBEPXHOCTb YCTaHaBAMBAETCA MaTepuas c bonee
BbICOKOW A0MYCTUMOWN TEMMNEPaTYPO NPUMEHEHUA.

TonwmHa Nepeoro c10a onpeaenseTca U3 ycnosus, 4Tobbl Temnepatypa mexay oboumn cnoamm t, t, He

npeBbillana MakcMmaabHOM TemnepaTypbl NPUMEHEHUA OCHOBHOTO M30/1ALMOHHOrO MaTepuana.
[NA NNOCKOW CTEHKU U LUAUHAPUYECKMX 06BEKTOB C AMaMeTpoM 2 M 1 6onee ANA pacyeTa TOAWMHbI NepBOro
cnosi npumeHseTca Gopmyna

51/[31: 31 (tB _Htl,_Z) . (21)
F

[na sToporo cnos npumeHaetca popmyna (18), B Kotopyto BMecTo 3HaueHns [, noacrasnsaetca tlyg .

Mpwv pacyeTe LUANHAPUYECKMX 06bEKTOB C AMaMETPOM MeHee 2 M - aHa/IOrMYHO OAHOC/IOMHON KOHCTPYK LK
Mo ypaBHEHWUO

InB, =274, (IB;—:”) , (22)

L

d’" +25,,
d”

B KOTOPOM Bl = , onpegensator seanunny IN B, , 3atem HaxopaT B, v Tonwmry nepsoro cnon,

M

d." (B, -1)

S . =
: 2

u3

ToAlpHa BTOPOro CnoA onpesenseTca ¢ nomouipto dopmynbl (19), B KoTopoii BMmecTo 3Hauenua [

noACTaBAAETCA 3HaYeHne tl,g ,aBmectoB- B,

~d,, +20,,

3l

B
? d

u3l
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Onpegenus In 82 HaxogAT 82 , @ 3aTeM TO/ILMHY U30NALLUM BTOPOrO C/I0A, M:

— dI/Bl (B2 _1)

n32 2 . (23)

PacueT Tpebyemoi TONLWMHbI TENNOBOW U3OAALUN MO HOPMATUBHOM MIOTHOCTU TEN/JI0BOrO MOTOKa MOXKeT
ObITb  BbIMNOJAHEH METOAOM MOC/AeA0BaTENbHbIX MNPUBAMNKeHUI. [locnesoBaTeNbHOCTb pacyeta  And
OAHOCNOMHON LLMNNHAPUYECKOWM KOHCTPYK LMK CeaytoLasn.

3afaBafAcCh HauabHbIM 3HaYeHWEM TONLWMHbLI U30MALUKU O,, M, onpedensemoii Tpebyemol TOYHOCTbIO
pacyeTta, Hanpumep, 0,001 m, ¢ nomoLLbo NocneaoBaTeNbHbIX Waros 1, 2, 3, 4,..., i 4NA TOAWMHBI N30NALUMK:

51 = 501; 52 = 502; 53 = 503,..., 5. = 50i NpPou3BoAAT Bbl4MC/IEHNE NUHENHON NAOTHOCTU TEenaoBbIX

1 .2 i
notokos {,; (. ;...; . no ypasHenuio

i ”(tB_tH)
4= 1 1 dvr25,
—+ In—
a,(af +26,) 24,  d

o - i
Ha KaXXaom ware BblMUCAEHUN i npon3soanTCA CpaBHEHUE q|_ C 3a4adHHbIM 3Ha4YeHnem HOPMATUBHOIO

y.eNbHOro NoToKa qtl. MpW BbINOHEHN W YCNOBUA
i H
q —Q. = 0 (25)

BbIYMC/IEHNSA 3aKaHUMBAIOTCA, @ HalgeHHan BennumHa O = Oyl ABAseTcA UCKOMON, obecneunBsatoLen

3a,aHHYI0 BEIMYMHY TENIOBbIX NOTEPb.
PacuyeTHble mapameTpbl NpY OMNpeaeneHn TOAWMHbI M30AALMM MO HOPMUPYEMOW NAOTHOCTM TEMNOBOro

NnoToKa cnegyet npuHUMaTb no 9.1.1-9.1.6 HacToALLero cBoaa Npasu.

A.2.2. PacyeTTonwmHbIl Usonaunm « Tuant, «MeHodon» no 3agaHHOMY
CHUXXeHUI0 (MoBbILLEHNI0) TeMNepaTypbl BeLecTBa,
TpaHCNopTMpPYyeMoro Tpybonposoaamu

L _pL L .

Tpebyemoe nonHoe Tepmuueckoe conpotnsnenne uzonaumn R =R, + R tpy6onposoga aamHoit |, m,

ana obecneyeHusn 3a4aHHOr o CHUXXeHUNA TEMNEPATYPbI TPAHCMNOPTUPYEMOro nNo Hemy BeLWLeCTBA OT HayaNbHOM
! v n o

t, mo koHeuHoit T npu pacxoge Bewectsa G, Kr/u, Tennoemkoctbio C, kKOx/(Kr x °C) onpefensetcs u3

BbIpaXKeHUN:

t' —t 3,6KI
o 522, R == g
t,—t, GCInﬁ

B H
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t —t GC(t' ~t7)

roe t - pacueTHas Temnepatypa okpyxatowei cpepl, °C.
. . L
Ona onpepenexHns Tpebyemol TONWMHBI U30NALUM 5143 , M, N0 HalLEHHbIM 3HaYEeHUAM Rl n

RZL ncnonb3syetca ¢popmyna
L L
InB,, =274, (R, -R") . (28)

MpuHUMana NpubaAKKEHHblE 3HAYEHUA RH no Tabnuue A.3 nonpegenssa no ¢opmyne (B.28)InB,
HaxoaAT BennyuHy B 1 3atem no dopmyne (37) ToNWmHY M30AALUM

CT

5 d (B, -1)
n3l,2 — 2 .

PacyeTHble napameTpbl Npu onpeaeneHnmn ToNWnHbI Tenao0BoM n3onAa unnmno BaAaHHOVI

Be/IMYMHE CHUXKeHUSA (NOoBbILEeHNA) TeMnepaTypbl TPAHCMOPTU PYEMOro BeLecTBa NPUHUMAOTCA

no 9.4 HacToALWero ceoaa npasu.

A.2.3. PacyeTTo/WMHBI TeNA0BOM n3onaummn «Tuamt», «fNeHopon»
no 3aAaHHON TemnepaType Hapy*KHOW NOBEPXHOCTU

OnpezeneHve TONWMHBI U30NALMM MO 3a/JaHHO TemnepaType ee HapyHoii noBepxHocTu T

NPOM3BOANTCA B TOM C/lydae, KOraa U30ALMA HY)KHa KaK CPeacTBo, NpeaoxpaHaioLlee
06CNyKUBAIOLWMI NepPCOHaN OT OXKOrOB.

PacueT ToNWwmHbI TENAOBON U30NALLUM BbINOAHAETCA N0 GopMmynam:

ONA NJOCKUX TENN0U30MALMOHHbBIX KOHCTPYK LU

ﬂ'm (tB _tn)
Op=—""—"7+:(29
al-l (tn _tH)

ONA UNAUHAPUYECKUX

InB:Ind+—2§ 274, RLt -4

I H
RL
rAe OpueHTMPOBOYHOE 3HaveHne N, npuHUmaeTca no TabanueA.3.

5 G (B-1)
2
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PaccmoTpeHHbI meTog, aBaaeTcA NpubanKeHHbIM. bosiee TouHble pe3ynbTaTbl MOTyT BbiTh
nosly4eHbl MeToA40M MOCNeA0BaTeIbHbIX NPUBAMIKEHUN.
PacueTBbInosiHAeTcA no popmyne

in9 200 o (g 4 26,)
tB _tr[ d:T

t—t ) 2), 1

i 3

3a,aBafacb HauYasIbHbIM 3Ha4E€HUEM TOALLMHbI U30AALMKN O, , M, ONpeAenaeMbim Tpebyemolt
TOYHOCTbO pacyeTa, Hanpumep, 0,001 m, nochegoBaTeNbHbIMM Waramu 1, 2, 3,..., i 41A TONWMH
msonaunn: 8, =0l ; 5, =6,2 ; 6, =,3,..., 6, = Oyl NPon3BOAMTCA BbIUUCNEHME
BE/INYNH:

t —t ) ([t -t t -t t —t
; sl 2 |50l Y . | noypaBHenuto (31).
t—t )\t -t )\t —t t —t ) "OvP (51
i H /1 i g H 2 I H 3 I H 1
tB_tl'[
Ha Kakgom ware BblMMCAEHN I i NPOM3BOAMUTCA CPaBHEHME ﬁ C 3a4aHHbIM 3Ha4YEHUEM
n H /j
tB_tH
ﬁ . NMpw BbINOAHEHMU YCNOBMUA
11 H p
T —t t —t

tl'l _tH tH _tH

i
BbIlMUNCNEHNA 3aKaHYUNBAKOTCA, a Haﬁ,ﬂ,eHHaﬂ BE€/INYUNHaA é‘l = 50' ABAAETCA C TOYHOCTbIO 40 1 mm 3a,£I,aHHOf;1,

obecneunBatoLLen Tpebyemyto TemnepaTypy NOBEPXHOCTU U30AALUMN.
PacuyeTHble napameTpbl MpU pacyeTe TOAWMHbI TEMAOBOM M3oaauUn «Tuanty», «MeHodon» no 3agaHHOW
TemnepaType NoBepPXHOCTU NpUHUMatOTCA no 9.7.

B.2.4. PacyeT TONLMHbI U30AALMKU, NPEAO0TBPALLAOLEN KOHAEHCALLUIO
BJ1aru U3 BO3AyXa Ha ee NoBepxHOCTU

[aHHblA pacyeT nNpov3BOAMTCA ANA WM30/MPOBaHHbIX OBbEKTOB, PACMONOXMEHHbIX B MOMELUEHUAX W
COAEepMKalLMX BELLEeCTBa C TEeMMEPaTypoi HUXKe TeMMNepaTypbl OKPYXKatoLwero Bo3ayxa.
B sTom cniydae usonauma goakHa obecneumsaTb Tpebyemblii pacyeTHbIN Nepenag Mexay Temnepatypamm

HapPyXHOro Bo3ayxa n noBepxXHOCTbO N301AUNN (tH _tn) , MPN KOTOPOM UCKNKOYaeTCA KOHAEHCALULUA Bl

n3 Bo3ayxa (Tabnuua A.4).
Tabnnua A.4

PacueTHbIN Nepenag, (tH —tn), °C

t , °C OTHOCHTEJSIbHAS BJIAXHOCTH BO3OyxXa ®un, %
ns | T T | |
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40 50 60 70 80 90
10 13,4 10,4 7,8 5,5 3,5 I 1,6 I
15 14,2 10,9 9,1 5,7 3,6 I 1,7 |
20 14,8 11,3 8,4 5,9 3,7 1,8
25 15,3 11,7 8,7 6,1 3,8 1,9
30 15,9 12,2 9,0 6,3 J 4,0 2,0

PacueTBbinosHaeTca no ¢popmynam:
019 NIOCKOW MOBEPXHOCTH

t, —t A (t, —t
Rm — I B RH,' é‘m — n3 I B : 33
-, a,(t,-t,) >
ana Ll,MnMHp,pMHeCKOﬁ NOBEPXHOCTU
t —t t —t
R-=n R InB=27z4 R-o—2 (34
U3 tH —tH H 7 N3 H tH —tn ( )

Tpebyemas ToNWMHa U30AALUM ONpeaenseTcsa No MeToaAnKe, U3/I0KEHHOM B A.2.3.

B pacuetax Temnepatypy HapyHoi cpeapl T cnesyeT npuHMmaTh paBHoi TemnepaType Bo3ayxa

B NMOMeLLEHNN.

TemnepaTypy BHyTpeHHeli cpeabl I 1 oTHOCUTEIbHYIO BNaXKHOCTb BO3AyXa B MOMELLEHUN ()

NPUHMMALOT B COOTBETCTBMMU C TEXHUYECKMM 3a4aHNEM Ha NPOEKTUPOBaHMe.
KoadpduumeHTTENN00TAaYUM K HAPY>KHON NOBEPXHOCTM U30NALMKN (X, NPUHUMAETCA ANA

MOBEPXHOCTEN C HU3KUM KO3pPULMeHTOM n3nyderunsa -5 Bt/(m2 x °C), A41a noBepxXHOCTEN C BbICOKUM
KoappuumnmeHToMm nsnydenma - 7 Bt/(m2 x °C) (cm. npumedaHune K Tabanue A.2).

A.3. PacueTtTennoson nsonaumnm «Tuamt, «MeHodpon» TpybonpoBoaoB TEM/I0BbLIX CETEN
A.3.1. Hapg3emHasa npoknaaka

Tennosble NOTEPU Yepes N30/ POBAHHYIO MOBEPXHOCTb NMOAALMX U 06paTHbIX TPy6onpoBoA0B

TEMMOBbIX CETel NPY Ha43eMHOV MPOKAAAKE, MPU U3BECTHOM TONLLMHE U30AALMUM O.

us ’/

M, cneayet
onpeaenatb no popmyne (17), a TepMUYECKME CONPOTUBAEHMA, BXoaALLMe B 3Ty Gopmyay, - o (6).

B KauecTse TemnepaTyp BHyTpeHHelt 1 HapyxHoii cpeq, T, n I npuHumatoT pacuetHbie

TemMnepaTypbl TEMIOHOCUTENA 1 OKPYXKaloLLEero Bo3ayxa, a KoapduumneHTTennooTaaun &, -no

TabnnueA.2.

Mpu onpegeneHnm TOALWMHbBI U30AALUMKN TPYOONPOBOA0B TEM/IOBLIX CETEN MO HOPMMPOBAHHbLIM
3HAaYEHNAM NIOTHOCTM TEMOBbLIX MOTOKOB OT NOAAOLWMX U 0BPaTHbIX TEMIONPOBOAOB
MCNONb3yeTcA MeTOANKa pacyeToB, U3N0XKeHHaA B pasgene A.2.1. lNpu aTom pacyeTHble
TemnepaTypbl TENIOHOCUTENA B Nogatowem U obpaTtHom Tpybonposoae NpMHMMAOT No Tabaunue
A.5.
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Tabnnuya A.5
CpepgHerofoBble TeMnepaTypbl TENJOHOCUTENA
B BOAAHbBIXTEMN/IOBbLIX CETAX, °C
Tpybomnposon PacueTHhle TeMIEpaTypHEE pexmMel, - C
95 - 70 150 - 70 180 - 70
[To mamomya 65 90 110
OBpa THEIL 50 50 50

PacueTHylo TemnepaTypy Hapy*KHOM cpeabl NPMHUMAIOT: NPU KPYraorognyHoi paboTe TenaioBoun
CeTU - cpeaHeroAoByo TeMnepaTypy HapyKHOro BO3Ayxa, npu paboTe TO/bKO B OTONUTENbHbIN
nepuog, - CpeaHo TemnepaTypy OTONMTENbHOro neproga. PacueTHbi KOapdULLMEHT TENN00TLAUM

o, -noTabamueA.2.

A.3.2.Moa3emHas NPoKaaKa B HEMPOXOAHbIX KaHanax

Tennosble NOTEPU Yepe3 U30/IMPOBAHHYIO MOBEPXHOCTb ABYXTPYOHbLIX TEMNOBLIX CETEN,
NPOKNaAbiBaeMbIX B HENPOXOAHOM KaHane WwnpuHo b u Bbicotolt h, m, Ha rnybuHe H, m, ot
NMOBEPXHOCTU 3eM/IN 4,0 OCM KaHa/la onpeaenarTca no ¢opmyne

tKaH _tH K
Q1|72 = qlL +q; = (RKaH R)m . (35)

TemnepaTypa Bo3ayxa B kKaHane U onpegenaetca no popmyne

tB] tB2 tH
RL1+RL RL2+RL "R_4R"
t 13 3 KaH p
KaH 1 1 1 , (36)

R +RE "R +R, RKaH+Rer

3l 132

roe
R 1 | d, +29 R - 1 In d,+29 a7)
27A,,, d, 274, d,
1 L 1

; (38)

270, (d,+25,,) " 27a, (d,+25,,)



CTO 04696843-004-2015

1
KaH W' (39)
mab+h

L AL .
specb U, , 0, - AnHeliHble NNOTHOCTV TeNNOBOro NOTOKa OT NOAAOLEro 1 06pPaTHOro

Tpy6onposogos, B1/m;
dl , d2 - Hapy)KHble AMameTpbl NOAAOLWEro M 06paTHOro TPybonpoBOAOB, M;

t,,, t,, - TemnepaTtypbl nogatowero n obpatHoro Tpy6onposoaos, °C;
K - KoaddumumneHT gononHNTENbHbIX NOTEPb (Tabanua A.1);

RL

L
wsl Rn32 - TepMUYECKME CONPOTUBAEHNA U301ALMMN NOAAOLLETO M 06paTHOro TPybonpoBoaos.,
mx °C/BT;

L L
RH1 , RH2 - TEPMMYECKME CONPOTMB/IEHUSA TEMNIOOTAAYE OT NMOBEPXHOCTU U30ALLUM NOAAIOLLETO U
obpaTHoro Tpybonposoaos, m x °C/BT;

R, - TEPMMUYECKOE CONPOTUBAEHNE TENNOOTAAYE OT BO3AYXa K NOBEPXHOCTM KaHana, M x °C/BT;
h, b - BbicOTa 1 WIMpPUHA KaHaNa, COOTBETCTBEHHO, M;

Q, - K0ahPMUMEHTTENN0OTAa M B KaHa e, NPUHMMaeTcA pasHbiM 11 BT/(m2 x °C);
ﬂ,m - TENJIONPOBOAHOCTb M30AALMMN B KOHCTPYKL MUK, BT/(MX °C);

5H31 , 5H32 - TONWWMHbI U30/1ALMMU NOAAIOLLErO M 06paTHOro TpybonpoBoaos, M;

K
Rrp - TepMUYecKoe conpoTmBeHue rpyHTa, BT/(m x °C), onpegensertca no ¢popmyne

0,25
In3,5ﬂ—D
) h b
Rrp = b ; (40)
57+0,5- |4
h p

/Irp - TeNI0NPOBOAHOCTb rpyHTa, BT/(M X °C), Tabnunua A.6.

H- Fﬂy6M Ha 3a/10KeHNA, paCcCTtoAHNE OT OCH pr6b| A0 NOBEPXHOCTU 3eM/IN, M.

Tabnanua A.6
TennonpoBOAHOCTb rPyHTa
Bun rpyHTa Cpenuasda Becoroe mBjgaro- KosbduumenT Terionpo-—
[IJIOTHOCTE, coIepxaHre TpPpyHTa, % BOIHOCTM, BT/(M x °C)
K /M3
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[lecox 1480 4 0,86
1600 5 1,11
15 1,92
23,8 1,92
Cy TUIMHOK 1100 8 0,71
15 0,9
1200 8 0,83
15 1,04
1300 8 0,98
15 1,2
1400 8 1,12
15 1,36
20 1,63
1500 8 1,27
15 1,56
20 1,86
1600 8 1,45
15 1,78
2000 5 1,75
10 2,56
11,5 2,68
TJIVIHMC TRIN 1300 8 0,72
18 1,08
40 1,66
1500 8 1,0
18 1,46
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40 2,0
1600 8 1,13
27 1,93

PacueTTpebyemoli TONLWMHbBI TENJIOBON M30AALLUM MO HOPMUPOBAHHOW MJIOTHOCTU TEMI0BOrO
MOTOKa B 3aBMCMMOCTM OT TEXHUYECKUX TPeBOBaHM I MOXKET BbIMO/IHATLCSA B ABYX BapuaHTax:

. =L =L
a) N0 HOPMaTUBHBLIM NIMHENHBIM nioTHocTAM Tenosoro U, notoka n (0, , 3apaHHbIM OTAENBHO
ONa nogatoLLero n obpatHoro TpybonpoBoaa, B 3TOM Caydae onpeaenseTcsa ToAWMHa U30NaLnm
ANA Kaxgoro tpybonpoBoaa;
6) No cymmapHON HOPMATUBHOM IMHENHOM NAOTHOCTU TEM/I0BOrO MOTOKa OT NOAAHOLLEroO U

L

obpatHoro Tpybonposoaa - G, ,, B 3ToM cnyyae onpeaenseTca TONLWMHA U30NALMUM, OAMHAKOBASA

Ana obomx Tpybonposoaos..
PacyeTTONWMHBI M30AALUM MO HOPMATUBHBIM JIMHEHBIM MNIOTHOCTAM TEMN/I0BOTO NOTOKA,

—L =L
3aaHHbIM oTAebHO Ana nogatowero- §; mnobpatHoro - (J, Tpy6onposoaos, BbinonHsaeTcs B

cneayollei nocneaoBaTelbHOCTHU.
Ha nepBom 3Tane paccumnTbiBatoT TeMNepaTypy B KaHae no ¢popmyne

taw =t, + K (0" +0y)(R,, + R, ) . (41)

3aTem 419 KaXa0ro Tpy6onposoga Bbluncaatotca 3Haderma In B, v In B, nodopmynam:

t, —t
In Bl = 27[2’143 Bl—LKaH_ RII{_I ; (42)
0
tBZ _tKaH L
|n BZ = 272-/1143 q—L_ RH2 ’ (43)
2

L L
roe npubanxentble sHaderns R, u Ry, npunnmatores no tabanue A 3.

Nanee, nocne Bbluncnenna B, n B, , no popmyne (20) paccumntbiBatoT TpeGyemblie TONLMHDI

n30naUUn ANs nogatoLLero u obpaTtHoro Tpybonposoaos, obecneymBsatome HopMaTUBHble
/IMHeMHble NnoTepu Tenna:

d,(B -1 d,(B, -1
n3l :¥ (44);51432 :%(45)

PacueT ToNWmHbI M301AUMK NoAAOLLEro M 0bpaTHOro TpybonpoBoAoB NO CyMmmapHOM

. T —L
HOPMaTUBHOM IMHEHOM NNOTHOCTU Tennosoro notoka - J;,, BT/M, BbinonHAETCA MeToAoM
nocnenoBaTebHbIX NPUBANKEHN I (MeTogom nogbopa).

Ha nepsom aTane 3a4at0TCA HAYaNbHbIM 3HAY€HUEM TOALMHBI M30AALUMN O, =0, , =0, ,

u

O4MHAKOBOM ANA nogatoLero n obpatHoro Tpybonposoaos, 1 no ¢opmynam (36) - (39)
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paccuuMTbIBalOT TEMNepaTypy B KaHane. 3atemno ¢opmyne (35) BbIMUCAAKT CYMMAPHYIO IMHENHYIO

L
N/IOTHOCTb TENJIOBOro NOTOKa ql 2-

Mony4yeHHOEe pacyeTHOE 3HAa4YEeHME CPABHMBAIOT C HOPMATUBHOMN IMHEMHOM NNOTHOCTLIO TEMI0BOrO
NnoToKa no Tabnauuam 26, 27.

Ha BTOpOom sTane yBenn4YmnBatoT UM YMEHbBLLAOT TO/LWLMHY M30/IALLMM B 3aBMCUMOCTU OT pe3y/ibTaTa
CpaBHEHMSA M MOBTOPAIOT pPacyeT B TOM e Nocief0BaTe/IbHOCTU 40 NOAYYEHMA HOBOFO PacyeTHOro

L
3HaveHua- (.
L
PacueTnoBTOpAIOT 40 TEX NOP, NOKa pac4eTHOe 3HaYeHne NA0THOCTM TenI0Boro noToka - g, ,

=L
6y,u,eT OT/INY4aTbCA OT HOPMATUBHOIO 3Ha4YeHnA - q1'2 Ha 3a4aHHYIO CTeNeHb TOYHOCTUN PacCyeTa,

Hanpunmep, He 6onee yem Ha 1%. NMocnenHee 3HavyeHne é‘l NMPUHUNMAETCA B Ka4ecTBe pacquHon

TOJILLMHBI TEMNIOBOW M30/1ALMUM ANA Nofatowero n obpaTtHoro Tpybonposoaos..

Mpu pacyeTe TENNOBOW M30AALUN ABYXTPYOHbIX TEMIOBbLIX CETEN B HEMPOXOAHbIX KaHasiax

pacyeTHyIo TemnepaTypy TeNNOHOCUTENS B NOAAOLMX M 0BpaTHbIX TPybonpoBodax NPUHUMAIOT MO

TabnnueA.5.

PacueTHylo TemnepaTypy Hapy»KHOM cpeabl NPMHUMAIOT PaBHOM cpeaHeroaoBol TemnepaType

rpyHTa Ha rnybuHe 3a10eHns Tpybonposoaa.

KoapdunumeHT AoNoNHUTENbHBIX TEMAOBbIX NoTepb K npu pacyeTe TONLWMHbI U30A5LMK NO

HOPMUWPOBAHHOW M/IOTHOCTU TEM/I0BOro NOTOKA NPUHMMAaETCA PaBHbIM 1.

Mpu pacCTOAHMK OT NOBEPXHOCTU FPYHTa [0 NepeKpbiTUA KaHana 0,7 M U MeHee 3a pacyeTHyo
TemMepaTypy HapyKHOM cpebl A0MKHa NPUHUMATLCA Ta XKe TEMNEPATypa HapPy*KHOro Bo3Ayxa,
4TO M NPU HaA3eMHOW NPOKNaaKe.

A. 3.3. OnpegeneHune TONWMHbI TENIOM30AALUOHHOIO €NoA «TuanT», «MeHodon» no
33a4aHHOM BesIMYMHe OXNaXKaeHus (HarpeBaHMs) BelllecTBa, XPaHALLEroca B eMKOCTU

PacueTnpoBoaaT Ans onpeaeneHna TOAWMHbI TENAOU30NALNM, HEOBXOAMMON ANA NoAAEePKaAHMA
TEMMepaTypbl BELECTBA, XPaHALLErocA B EMKOCTM B Te4EeHWNE ONpeae/IeHHOrO BPEMEHN.
ToNWMHY TENOU30/ALMOHHOIO C105 onpeaenstoT no popmyne

3,96 (tP —t,) F-Z 1 (46)
" (tl; - tl;) ! (VBpBCB + I/CTpCTCCT) ay

Oz = A

V, — obbem BeLLecTBa B U301MpyeMoM o0bbekTe, M3;
V.. — 0bbem CTEHKM eMKOCTH, M3;
Per — NIOTHOCTb MATepuana CTeHKU, Kr/m3;
C.r — TENNOEMKOCTb MaTepuana cTeHku, KO /(kr-°C);
F — nnowagab TennootaatolLein NoBepxHOCTU M301MPYyeMoro obbekTa, M2;
t, — TemnepaTtypa oKpy:Katowei cpeapl, °C;
t,— Haya/bHaA TemnepaTypa TennoHocuTens, °C;
t., — KOHeYHas TemnepaTypa TennoHocuTens, °C;
t.,? — cpepHas Temnepatypa TennoHocutens, °C;
C, — TENNOEMKOCTb BELLECTBA (TENIOHOCUTENSA), HAXOAALLErOCA BHYTPU M30/IMPYyEMOro
obbekTa, KOx/(kr-°C);
Py — MIOTHOCTb BeLLecTBa, Kr/m3;
Z — 33/ aHHOE BPeMA XPaHEeHUs BELLECTBA B EMKOCTU M/IM NPU OCTaHOBKE ABUXKEHMA
BellecTsa B Tpybonposoae, u.;
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3aTemnepaTypy OKpy:KatoLwero Bo3ayxa cnegyeT npuHMMATh:

cpeaHioto Hambonee xonogHoM NATUAHEBKM ¢ obecneyeHHocTbo 0,98 B cootBeTcTBMM co CHUMM 23-01-99%* nm
Nno AaHHbIM MECTHOM MEeTEOCTaHUUWN ONA KOHKPETHOrO HACENEHHOTO MNyHKTa - A48 W30AMPYEMbIX
nosepxHocTen TPybonpoBOAOB C NOMOKMTENbHBIMM TEMMEPATYPaMM, PACNONOKEHHbIX HA OTKPLITOM BO3A4YXE,
cpeaHo Hanbosee Kapkoro mecaua B coorsetctsmm ¢ CM 131.13330.2012. Ceog, npaBua. CTpontenbHas
KAMmaTtonorua. AKTyannsmpoBaHHan pegakuma CHuM 23-01-990 CHuN 23-01-99* nnaun no AaHHbIM MeCTHOW
MeTeOoCTaHLMMU 418 KOHKPETHOrO HaCeNeHHOro NyHKTa - A4 N30MPYEMbIX NOBEPXHOCTEN TPYOONPOBOAOB C
OTpMUATENbHBIMW TEMMEPATYPaMM, PACMONOKEHHBIX HA OTKPbLITOM BO3AyXe,
B COOTBETCTBUM C 33,aHNEM Ha NPOEKTUPOBAHME AU, €C/IN HE yKa3aHo B 3agaHuun, 20 °C - 4na nsonmpyembix
noBepxHocTen TPy6ONPOBOAOB, PACMONOMKEHHDbIX B MOMELLEHUSAX.

KoadpuruymeHT TenN00TAauM OT HAPYKHON NOBEPXHOCTU TEMIOM30NALLMOHHOM KOHCTPYKL MU K

OKPYKaloLeMy BO3A4YXY NPUHMMAIOT PaBHbIM:

35 B1/(m2:°C) - 4NA KOHCTPYK LM, PAaCnONOXKEHHbIX Ha OTKPbITOM BO34yXe,

10 B1/(m2:°C) - AN KOHCTPYKLMIA, HE UMEIOLLMX MOKPOBHOMO C/N0A M PACMOIOMKEHHbIX B MOMELLEHMAX,

6 B1/(M2-°C) - AN KOHCTPYKUMI c yTenamTenem «MeHodon», NOKPOBHbIM C/I0EM U3 MaTePUasios

«TUTAH®TEKC», «Apmodon TK» nnum ¢ npumeHeHMeM N34ennii c NOKpbITUemM «AJ1», pacnoNOKEHHbIX B

NMOMELLEHUNN.

KoapdunumeHT K, yunTbiBatoLLMM A,0NOAHUTENbHBIE NOTEPU HA ONOpPaXx, caeayeT NPUHUMATb MO

TabanueA.1

A. 3.4. Onpegenexue TONAWMHBI TENNON30AALMOHHOIO cnosa «Tuant», «MeHodpon», HeobxogMmoro
ANA NpefoTBpaLleHns 3amep3aHns (TBepaeHns) BelwecTBa B TpybonpoBoe B TeYeHMe 3a4aHHOIO BPeEMEHM
B C/lydae NPUOCTaHOBKM €ro ABUXKEHNA NN BPEMEHW A0 HAaYala 3amMep3aHns (TBEpAEeHNA) BELLECTBA B
TpybonpoBoae
PacueT TONWMHBI TENJIOM30MALMOHHOIO C/0A C Le/blo NPefoTBPALLEHMA 3amep3aHnA BellecTBa Npu
NpeKpaLLeHnm ero ABUMKEHUA NPOBOAAT A1A TPYOONPOBOAOB HapyK HbIM AMAMETPOM A0 159 MM, MMetoLmX
Manbl 3aMac akKYMy/ZIMPOBAHHOIO TENIa M PACMONOMKEHHbIX HA OTKPLITOM BO3AYXE MJIM B HE OTan/MBaeMbIx
NMOMELLEHUAX.
NcxogHbIMM AaHHBIMKW ANA pacyeTa ABAAOTCA:
- TeMNepaTypa BELLEeCTBa, ONpeAe/atoLas ero pacyeTHble napameTpbl (NIOTHOCTb, YA/ bHYH TemnJ0eMKOCTb,
TEMMEPATYPY 3aMep3aHusA, CKPbITYIO TENN0TY 3aMep3aHna);
- TEMNepaTypa OKPYrKatoWero BO3Ayxa;
- CKOpPOCTb BeTpa, BAMAKOWAA Ha KO3dPMLUMEHT Tennootgaym OT MOBEPXHOCTM TENI0BOW WM30NAUUM K
OKpy)KatoLlemy BO3ayXy;
- BHYTPEHHMIN AMaMETP U TOLLMHA CTEHKU TPybonpoBoAa;
- MapKa v ToAWwmHa nsaennii «Tuant nam «MNeHodon».
Bpems (B 4acax) 4O Ha4yana 3amep3aHMs BewecTBa B TpybonpoBoge nNpwv M3BECTHOW TOAWMHe
TENNON30NALMOHHOrO CNOA ONpeaenatoTno popmyne

7= 1 1 1 dys 1
36K \2-m-A,, ndTp-I_n-dm-ozH

) 2 (tB_ ts)' (VBpBCB+ VCTpCTCCT)+ 0,25- /47284
t,+t,—2 - t, t,— ty

(47)

roe: Z — 3aflaHHOe BPeMs XpPaHEeHUS BELWECTBA B EMKOCTU UM NPU OCTAHOBKE ABUKEHNS
BellecTsa B Tpybonposogae, u.;

K — KoapdnLuMeHT, y4nTbIBAOLWMIA LONONHUTEbHBIN NOTOK TEMAOTLI Yepes
N30/IMPOBaHHbIEe ONOpbl, GNAHLLEBbIE COEAUHEHWNSA N apMaTYpY;


http://www.infosait.ru/norma_doc/7/7001/index.htm
http://www.infosait.ru/norma_doc/7/7001/index.htm
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t, — TemnepaTtypa 3amep3aHus (TBepaeHus) sewecTsa, °C;

t, — TemnepaTtypa oKpy:KatoLel cpeapbl, °C;

V, — npuBeAeHHbI 06bem BellecTBa K MeTpy A/MHbI Tpybonposoaa, m3/m;

Pp — NIOTHOCTb BELLECTBA, Kr/m3;

C, — TennoemKocTb BelLecTBa (TENJIOHOCUTENA), HAXOAALWEroCs BHYTPU M30/IMPYEMOro
obbekTa, KOX/(kr-°C);

V.. — NnpuBeAeHHbIV 06bem CTEHKM K METPY A/IMHbI Tpybonposoaa, m3/m;

Per — NIOTHOCTb MATepUana CTeHKHU, Kr/m3;

C,r — TENNOEMKOCTb MaTepuana cTeHku, K4 /(kr-°C);

7, — CKPbITan TennoTa 3amep3aHua TenaoHocuTens, KIX/Kr;

- TONLMHY TENAOM30NAL MM CeayeT onpeaenats no popmyne:

(

I d"3—2/1 3,6 K -Z 1
{ ndTp ~ s 2 (tB — t3) ) ([/BPBCB + VCTPCTCCT)_I_ 0'25' [/BpBrB - dn3 TQy 48
tB+t3_2'tH t, —ty ( )
dns - dTp
k 6143: 2

MaTemaTMyecKas C/IOKHOCTb pacyeTa TO/LMHbI TEMIOU30NALMOHHOIO Cnos §,, 3aK/4YaeTca B TOM, YTO
3HaYeHVWe AuamMeTpa BCEW W3ONALMOHHOW KOHCTPYKUMU d,., KOTOpas BKJ/OYAET MNEpPBYIO BENNYUHY
HensBecTeH. Jlorapndmmnyeckoe ypaBHEHUE MOXKHO PEeLIMTb YUCNEHO, MOACTaBUB HEKOTOPYIO BEUUYMHY,
Hanpumep:

Onsa onpegeneHua TONLWMHbI TEMNJIOU30NSALMOHHOIO C/0S 3a4aHHOM WM HOPMWMPOBAHHOM MJIOTHOCTU
TENNOBOro NOTOKa AN1A LUANHAOPUYECKOW NOBEPXHOCTU:

1n%=2n,1ﬂ3.(%_ 1 )

TdysAy

(49)
5143 = % ’ (% - 1)

HaxoxAeHNA TONLMHbI TENION30NAL UK.
MockonbKy d,,; HeM3BeCTHO, ANA peann3aL My pacyeTa LenecoobpasHo UCNoib30BaTh METOS,
nocnepoBaTeNbHbIX NPUBAMIKEHUI, CYTb KOTOPOTrO 3aKAlo4aeTca B cneayolem. 3a43aBanchb
Ha4a/IbHbIM 3HAaYEHUEM TONLWMHBI U30NALMUK §,, M, ONIPEAENAEMON TOYHOCTLIO pacyeTa,
NPOU3BOAAT C MOMOLLbIO NOCNeA0BaTebHbIX Waros 1, 2, 3,..1 418 ToNWwWHbI 3onAaunmn 61 = 8yq;
6,= ¢z 63 =0¢3;... 6; = 8p; BbMUCNEHUE JIMHEMHON NNOTHOCTU TEMIOBLIX MOTOKOB  G1 , (o
q3,;-- q; - Ha KaXXA0OM LWare BbIMMCNEHWIA | NPOM3BOAMTCA CPAaBHEHME G; C3aAaHHbIM 3HaYEHMEM
MJIOTHOCTW TENNIOBOrO MOTOKA ;. [1p1 BbINOSIHEHUM ycnoBUA q; — G, < 0 BbluMCAEHNA
3aKaHYMBAlOTCA, @ HAWAEHHAA BENIMYMNHA ABNAETCA UCKOMOW.

ANA cTanbHoro Tpybonposoaa ¢ BoAoM - no dopmyne

2326 1 d 1 t.(V,+0,9V.) 10V
Z= ( I %2 )[ =)+ 2% (50)
K 2 A ys A Tdys ty—ty ty
d,s 3,6 ' K-Z 1
In—= = 27-[/11/13 2326t5(V5+0,9Vcr) 10Vg .- (51)
TP + T Ays Ay

tg—2-ty ty
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TemnepaTypy OKpy»KatoLLero Bo3ayxa cneayet NpUHMMATb Kak CpefHIo Hanbonee XoN04HOM

NATUAHEBKM c 0becneyeHHocTbio 0,98 B cootBeTcTBum ¢ CIl
131.13330.2012. Ceoa npasua. CtpouTenbHaa KAMMaTonorna. AKTyanmsnposaHHaa pegakuma CHulM 23-01-
99*1MAn NO AAaHHbIM MECTHON METEOCTAHLLMM AN KOHKPETHOrO HaceneHHoro nyHKTa. KoapouumeHT K,
YYUTbIBAOLWMIA AONOAHNTEIbHbIE MOTEPU HA OMNoOpax, cneayeT npMHMMATL No TabanueA.1

KoapdunumeHT TENN00TAaUMN OT HAPYKHOM NOBEPXHOCTN TEMNON30AALMOHHON KOHCTPYKLLMK K

OKpY’KaloLeMy BO34yXYy PeKOMEeHAYeTCA NPUHMMATL pasHbiM 29 BT/(m2-°C).
Bpems, B Te4eHMe KOTOPOro TenaoBan U3onaums U3 usgennii KTUanT» nam ytenantena «MeHopon»
npeaoTBpaLlaeT 3amep3aHne XoN104HOM BoAbl C HaYanbHoM TemnepaTypor 5 °C 1 10 °C npu aBapuitHoi
OCTaHOBKE ee [IBM}KEHUSA B 3MMHee BpeMs B TpYOONpoBOAaX, PacnoNoKEHHbIX B PerMoHax co cpeaHein
TemnepaTypoit Hanbonee xonoaHoOM NATUAHEBKM He HUKe MnHYC 30 °C, paccuMTbIBAETCA C MOMOLLbHO
nporpammbl «LITTHERMO ENGINEER. MHXeHepHble KOMMYHUKaL UKW ». PacyeTHaA nporpamma cCooTBeTCTBYyeT
CN61.13330.2012 «TennoBas U3onaumMa obopynoBaHMa U TpybonpoBoaoB. AKTyaIM3MPOBAHHAA peaaKLms
CH1MN 41-03-2003» ****

A.3.5. OnpeaeneHne TOAWMHBI TENJAOU30NALMOHHOrO cnoA « TUanT, «MeHodon» Ana npeaoTBpaLLeHna
KOHAEHCaUMM BNAarn Ha BHYTPEHHMX NOBEPXHOCTAX BO34yX0BOA4,0B

PacueT ToNWMHbI TEMN0OU30NALUOHHOMO CNOA U3 U3aennii «TUANT» 1 yTenanTena «NeHodon» NpoBoaAaT ANA
BO34yXOBO/A0B, PACMO/I0}KEHHbIX Ha OTKPLITOM BO34YXe M TPAaHCMOPTMPYHOLLMX BO3AYX C TeMMNepaTypol Bbille
TEMMEPATYPbI OKPYHKaIoLWEeNn cpeabl.

TemnepaTypa Ha BHYTPEHHE NOBEPXHOCTU BO3AYyXOBOAA A0/XKHA ObIThb BbilLE TEMMNEPATYpPbl TOUYKM POChI ANA
WCKJIIOYEHMA KOHAEHCALLMM BA1aTu U3 TPAHCMOPTU PYEMOro BO34yXa.

Mpn HeO6XOAMMOCTM TOUHOrO ONpeaeNeHNa, TemnepaTypy TOYKM POCbl t, MOXKHO onpeaennTb no dopmyre:

233,77 -In Py +115,72

= (52)

p 16,570,997 - In Py

MapumanbHoe AaBaeHVe BoAAHOro napa P onpeaensatot no popmyne:

@ Py
P, = —— (53
i 100 (53)
roe: PH — napunaabHoOeE AaB1EeHNE HACbIWEHHOIro BOoAAHOIO napa, KI'Ia, KOTOpOe onpeaenatoT no

dopmyne:
(p — OTHOCUTE/IbHAA BIAYKHOCTb BO34YyXa, %;

o 687 b m11572
= eXPo37740097 - ¢, O

Py

roe: t,, — TemnepaTypa oKkpy:KatoLLei cpeapl, °C;

ToNWMHY TENNON30AALMOHHOIO CNOA ONPeaenatoT:
019 BO34YXOBOZA0B C MNJIOCKMMM CTEHKAMU U LUIMHAPUYECKMX BO34YXOBOA0B AMamMeTpom 2 m 1 bosnee no
dopmyne

5 _[ touy — ty 1] 55
e aBH'(tB_tBH) ay ( )

- ONA LMMHAPUYECKMX Fa30X040B (BO34yXOBOA0B) AMaMETPOM MeHee 2 M o dopmyne:
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(10 _ 27 [ b —ts 1
! ™ " ag - d'?g (tB - tBH) @, - dys (56)
| dus - dTp
l 0w= "7
roe § - TonwmHa cnos, m;

A - KoadpduuMeHTTenN0NpPoBoAHOCTM MaTepnana cnon, Bt/(m-°C).
ConpoTueneHune Tennonepeaave Ro, KB.m-°C/BT, orpaskaatoLleit KOHCTPYKL MU cieayeT onpeaenstb no
dopmyne:
1 1

R, = a + R, +0lH (57)
roe  a, - KoahpodMLUMeHTTennooTAaumn BHYTPEHHEN NOBEPXHOCTU OFpParKAatoLelt KOHCTPYKL MK,
B1/(kB.Mm-°C);
a,, - K03OOULMEHT TENNOOTAAUM HAPYKHO NOBEPXHOCTU OrparkKAatoLeit KOHCTPYKLMK, BT/(kB.m-°C);
R, - TepMMYeCKOe CONpPOTUBIEHUE OrpaKkAatoLWwein KOHCTPYKLUUK, KB.Mm:°C/BT.

PelueHns aTolh cuctemsbl ypaBHeHn dopmyna (49)

KoadpdunumeHT TENN00TAaYM Napa K CTEHKE NaponpoBoaa caeayeT onpeaensitb No 0606weHHbIM
KpuTepMaibHbIM GopMynam, NpUBeLEHHbIM B CNPAaBOYHOM IMTEPATYPE MO TENNoNepesaye, y4uTbiBatoWwmMm
CKOPOCTb ABUKEHMSA, pa3mepbl 0bbeKTa 1 Tennodpusnyeckne CBOMCTBa BELLECTBA.

6143 = Ans( ?—1 Ri - a,iﬂ) (58)

[ANA LUANHAPUYECK X BO34YXOBO0B AMaMeTpoM MeHee 2 M no Gbopmyne
5 —@< {2 2 [Rl—;]}—l) (59)
ns = 5\ EXP 4T us aHn(dTp+2)6”3

BeanunHbl R 1 R' B 3aBUCMMOCTM OT UCXOLHbIX YCI0BM I ONPELEnstoT:
ONA BO34yXOBOA0B C NIOCKMMWU CTEHKAMU U LUIUHAPUYECKMX BO34YXOBOA0B AnameTpom 2 m u bonee no

dopmyne

t;ﬁ tpn —tu

n .=
Zi_lRl aH(tB_tint) (60)

ANA LMIMHAPUYECKUX BO34YXOBOA0B AMaMETPOM MeHee 2 M Mo popmyne

nopL_— _ twth (61)
=17 aﬂndgg(tB_tint)

KoaddpunumeHT TENN00TAaHUM OT TPAHCNIOPTUPYEMOrO BO3AYyXa K BHYTPEHHEN MOBEepPXHOCTU U301 PYyEMOro
BO34yX0B0OAa ONpPeaensaoT no popmyne

8 A

dBKB (62)

a, = 0,018(%)0'

B

3HayYeHNA SKBUBANEHTHbIX ANaMeTpOoB onpeaenAaroT:
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ON5 BO34YXOBOAO0B C NJIOCKUMM CTEHKAMM U LLUAMHAPUYECKUX BO34YXOBOAO0B AMaMETPOM 2 M U bonee no
dopmyne

iy =222 (63)

TemnepaTypy OKpy»KatoLLEero BO3ayxa cneayet NPUHMMATL Kak CpefHIo Hanbonee XoN04HOM NATUAHEBKM C
obecneyeHHocTbto 0,98 B cootBeTcTBMM ¢ CM 131.13330.2012. CBOA NpaBua. CTponTenbHaa KAMMATONOTMA.
AKTyanusnposaHHas pegakumsa CHuM 23-01-99* nam no AaHHbIM MECTHOM MeTeoCTaHL MW AN KOHKPETHOro
HaCeJIeHHOro NyHKTa.

KoadpurumeHT TENN00TAaYM OT HAPYKHON NOBEPXHOCTU TEMNJON3ONALMOHHOM KOHCTPYKLMM K OKPY»Kato Lemy
BO34YXy PEKOMEHAYETCA MPUHNUMATb PaBHbIm 29 BT/(m2-°C).

**IMpoepamma «LIT THERMO ENGINEER. NHxyceHepHble KOMMYHUKaAUUU. » PacyemHas npo2pamma
coomsemcmayem Cl161.13330.2012 «Tennosas u3onayus obopydosaHus u mpybornposodos.
Axkmyanu3uposaHHas pedakyua CHull41-03-2003».

Lenotro peweHus 3a0ay 8 npoepamme «LIT THERMO ENGINEER. VHyceHepHble KOMMYHUKAUUU» A819emcs
noobop Heobxodumol MoAWUHbI ymernsaumess 07189 00CMUMEeHUS HOPMUPYEMbIX 8es1U4UH Mera08bixX
nomepo unu 05 npedomspauieHUs HexcenamesbHbix nocaedcmaeuli (8binadeHue KoHOeHcama, 3awuma om
3amep3aHus U m.o.). [nasHol KonuyecmeeHHO-Ka4yecmeeHHOU 8esau4UHOU Ae/semca Mepa mernaoeo2o
MOMOKA € No20HHO020 Mempd (Ko20a peyb udem o mpybonposodax) usau KeadpamHozo (pe4b udem o
M710CKUX 108€PXHOCMSAX, eMKOCMSAX), d yHe 8 3a8UCUMOCMU 0m Heao onpeodensatom danbHeliwiue 3Ha4eHUs.
Hopmupyemsbie geanuduHsl menao8020 MOMOKA ycmaHossaeHsl 8 1.6 CM61.13330.2012 «Tennoeasa u3onayus
o0bopydosaHusa u mpybonposodos. AKmyanusuposaHHas pedaxkyus CHull 41-03-2003».

Mpoepamma npowina 20cydapcmeeHHyo peaucmpayuro npo2pamm 011 IBM, noayyeH cepmugpukam
coomeemcmeusd CM61.13330.2012 «Tennogas u3onsayus obopydosaHusa u mpybornposodos.
AxkmyanusupogaHHas pedaxkyus CHull41-03-2003» e LleHmpe Cepmudghurkayuu lMpozpammHsix Cpedcme 8
cmpoumesibcmee U peKoMeHO0B8AHA K MPpUMeHeHUIO.

3a2py3ume npo2pammy MOXCHO no ccoinke http://zavodlit.ru/lMpozpamma pacnpocmpaHAemca Kax
becnnamroe (Freeware) npusoxceHue (8 mom yucse u 8 Kayecmese bubauomexu KOMIAC3D)

MpunoxeHwne b.
PUCYHKM MO MOHTaXy nsgennn « Tunut», «MeHodon»

Puc. 1. Tennoeas usonayus HECMOHMUPOBaHHO20 mpybonposoda ¢ NONOXUMEbHbIMU
memnepamypamu meniou3onayuoHHbIMU mpybkamu « Tunumy


http://zavodlit.ru/
http://zavodlit.ru/
http://zavodlit.ru/
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M3onsayus ceapHo20 wea mpybonposoda ecmagkoli
U3 mensiou3osayuoHHoU mpybku « Turumy

2 J CsapHoll wos mpybonposoda

B o

LT

200 300

1. TennousonayuoHHas mpybka « Tunum Cynepy, « Tuum bnak Cmap»

2. Kneti « Tunumy
3. Bcmaska u3 mpybku « Tunum Cynepy, « Tunum bnak Cmap»

Puc. 2. Tennoeas usonayus HECMOHMUPOBaHHO20 mpybonpogooda ¢
NONOXUMesIbHbIMU memMnepamypamu meniou3osyUOHHbLIMU mpybkamu
«Tunumy (8apuaHm ¢ npoKnelKol weos)
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LT

4

2000 2000

¥

M3onsyus ceapHoeo wea mpybonpogoda 8cmaekoll
U3 mensiou3osyUoHHOU mpybku « Tunumy

CeapHoll wos mpybonposoda

200 =00

1. TennousonayuoHHas mpybka « Tunum Cynepy, « Tunum bnak Cmap»

2. Kneli « Tunumy
3. JleHma apmuposaHHasi camokneswasicsa « Tunumy

4. Bcmaeka us mpybku « Tunum Cynepy, « Tunum bnak Cmap»

Puc. 3. Tennoeas usonayust HECMOHMUPOBaHHO20 mpybonposooda ¢
NOMOXUMesbHbIMU meMnepamypamu menou3osyUOHHbIMU mpybKamu

«Tunumy ¢ npodosIbHbIM Paspe3om



CTO 04696843-004-2015

=
2000 2000 2000
-
A-A

1. TennousonayuoHHas mpybka « Tunum Cynep», « Tunum bnak Cmap»
2. Kneli « Tunumy

Puc. 4. Tennoeas uzonayus mpy6onpogodos mpybkamu « Turumy
C npoknelikol weos fieHmol apMuposaHHOU camokneswelcs « Tunumy
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1. TennousonayuoHHas mpybka « Tunum Cynep», « Tunum bnak Cmap»

2. Knel « Tunumy

3. JleHma apmuposaHHasi caMokneswascsa « Tunumy

Puc. 5. Tennoeas usonayus HECMOHMUPOBaHHO20 mpybonpogooda ¢

NONOXumesbHbIMU memnepamypamu pyroHamu (nucmamu)

«Tunumy, «lleHoghon»
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1. PynoHb! (nucmel) « Tunumy, «[leHoghony

2. Kneli « Tunumy

Puc. 6. Tennosas usonayus mpybonpogodos 6 08a Crosi-
mpybkamu U pynoHamu (nucmamu) « Tunumy, «lleHoghon»
8 Kayecmee HapyXH020 Crosi
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dH — HapyxHb It duamemp mpybonposoda
du3 — HapyxHb Il duamemp nepgozo cros
Oomp — monwuHa mpybku « Turumy
Op — monwuHa pynoHos « Tunumy, «TeHogon»

1. TennousonayuoHHas mpybka « Tunum Cynepy, « Tunum bnak Cmap»
2. Pynonbi (nucmel) « Tunumy, «[leHogpon»
3. Kneti « Tunumy

4. JleHma apmuposaHHasi caMokneawasics « Tunumy, neHma amomMuHuesas
camoknesiujasics «J/TAC»

Puc. 7. Tennoeas usonayus mpybonpogodos ¢ ompuyamesbHbIMU memMnepamypamu
pynoHamu (nucmamu) « Tunum Cynep CK» (c KneeebiM crioem),
«[lleHogpony mun C (c kreeebiM crioem)
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1. Camoknesauuecs pynoHs! (nucmsl) « Tunumy, «leHoghomn»
2. Kneli « Tunumy (kneesoe coeduHeHuUE Weos)
3. [leHma apmuposaHHas camokneawasca « Tunumy, neHma antoMuHuesas

camoknesiuasicss «/TAC»

Puc. 8. Tennoeas usonayus mpybonpogodos ¢ ompuyamesbHbIMU meMnepamypamu
pynoHamu (nucmamu) « Tunum Cynep CK» (c KneeebiM crioem),
«lleHogpony mun C (c kneesbiM crioem) 8 dea crosi
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dH — HapyxHbIt Ouamemp mpybonposoda
du31 — HapyxHbIli uamemp U30A4UU NEPBO2O €105

Op1— monuwuHa pynoHos (nucmos) « Tunumy, «eHoghon» nepgoeo cros
Op2 — monwuHa pynoHos « Tunumy, «[leHogon» 8mMopo2o cros

1. Camoknesaujuecs pynoHsl (nucmel) « Tunumy, «eHoghomn»
2. PynoHb! (nucmei) « Tunumy, «[eHogpon»

3. Knet « Tunumy (kneegoe coeOUHeHuUe Weos)

4. JleHma apmuposaHHasi caMokneawasics « Tunumy, neHma anomMuHuesas
camoknesiujasics «JTAC»

Puc. 9. Tennoeas uzonayus mpy6onposodos mpybkamu u pynoHamu (Iucmamu)

«Tunumy ¢ 2ubKuM nokpbigHbIM Mamepuanom « TUTAH®OJIEKC»
pPacnosioXeHHbIMU 8 NOMEeWeHUU
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1. TpybKu U pynoHbI (nucmel) « Tunumy 2ubKUM NOKPbIBHbIM Mamepuanom

« TUTAHOJIEKC»
2. Knet « Tunumy (kneesoe coeQuHeHUe Weos)
3. JleHma antomuHuegas camokneswascs npoyHas «JTAC-IMy
4. 3aknenka Mmemannuyeckas

Puc. 10. Tennosas usonayus mpybonposodog mpybkamu U pyrnoHamu (nucmamu)
«Tunumy» ¢ 2ubKuM noKposHbIM Mamepuasiom «Apmocpon TK»
pacnonoXeHHbIMU Ha OMKPbIMOM 8030yXxe


http://www.infosait.ru/norma_doc/53/53573/index.htm#i361653
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1. TpybKu u pynoHs! (nucmel) « Tunumy» ¢ nokpbimuem « TATAHOJIEKC», «Apmoghon TK»
2. Jlema anomuHuesas camoknesiwasics npoyHas «JTAC-y, neHma anomuHuesas
camoknesiwasics «[TAC», neHma amoMuHuUesast caMoKnesuasics
apmuposaHHasi «/IAC-Ax»
3. l'epmemuk

Puc. 11. Tennosas usonayus mpybonpogodoe usdenuamu « Tunumy 8 KOHCmpyKyuu
¢ 2ubKuM nokposHbIM Mamepuarniom «Apmocpon TK» (camokneswumces)
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1. Tennou3onayuoHHb Il crnodi u3 uzdenud « Tunum» no puc. 1-8
2. [ubkuti nokposHbIti Mamepuarn « TATAHOJIEKC» camokneswjutics

MpumeyaHue: Mpu pacnomnoXeHUM Ha OTKPLITOM BO3AYXE LBbI CreayeT NpoKiensaTb
NEHTON antoMMHUEBON CamokneaLencs npoyHomn «JTAC-Ty»

Puc. 12. KoHcmpykyus Memaniu4yecko2o NOKpbIMUsS NO Menaou3onsyuoHHOMY
cror u3 u3denud « Tuumy (npsiMble yyacmku)
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A. Kpennerue camopesamu
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1. Tennou3onayuoHHbIl crnol u3 uzdenuti « Tumnums»
2. dneMeHmMbI MemMarniu4yecKko20 NOKPbIMus

3. BuHme! - camopesb!

4. baH0ax ¢ npsxkol

Puc. 13. Tennoeas usonayus omsoda mpybonposoda
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A. Tennou3sonsayusi omeoda HeCMOHMUpPO8aHHO20 mpybonposoda
mpybkamu « Tunumy 6e3 npodonbHo20 pasbema

7 o 35 o
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b. Tennousonsayus omgoda CMOHMUPO8aHHO20 mpybonposoda
20mosbiMu yeramu uzdenut « Tuum» e 90

1. Tpybka « Tunumy
2. Tennou3onayuoHHb It y2or « Tunumy e 90
3. Kneli « Tunumy

Puc. 14. Tennoeas usonayus omeoda mpybonpogoda yenamu u3 pyrioHH020 Mamepuarna « Tunumy ¢
npoknetikol weos eHmoti camokneswetcs « Tunum Cynep CK»
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1. CeameHmsI pynoHos (nucmos) « Tumumy
2. Kneti « Tunumy
3. Jlema camokneswasics « Tunum Cynep CK»
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Puc. 15. Tennoeas usonayus omsoda mpybonposoda ¢ npuMeHeHUEM Y108 2UbK020 NOKPOBHO20
mamepuana « TATAHOJIEKC»

1. Tennou3onayuoHHbIt crnol u3 uzdenudi « Tumum»
2. ['ubkuti nokpoeHsIt Mamepuan « TUTAH®OJIEKC»
3. Yeon us mamepuana « TMTAHOJIEKC»

[MpumeydaHue. Mpwn pacnonoXeHnn Ha OTKPLITOM BO3AYXE LWBbI OTBOAA CreayeT
NPOKIenBaTh repMeTUKOM.
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Puc. 16. Memannuyeckoe nokpbimue u30nsyuu omeoda mpybonpogoda
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1. Tennou3onsayuoHHbIU crol u3 usdenudi « Tumnum»
2. nemeHmMbI MeManau4ecko20 NOKpbIMus omeoda

3. Camopesb! unu 3aknenku
4. Memannuyeckoe noKpbImue npsmbIx y4acmkos
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Puc. 17. Tennoeas usonayusi pagHonpoxo0H020 mpolHuka mpybkamu « Tunumy

val 1A

i e Ve
E— S 1
. -450 nos. 2

K

1. SnemeHm u3onsyuu mpolHuka us mpybku « Tunumy OnuHou L
2. dnemeHm u30asyuu mpolHuka us mpybku « Turumy dnuHol h
3. Kneti « Tunumy (kneegoe coedOUHeHuUe Weos)

4. JleHma apmupogaHHas caMokneswascs « Turumy

5. Msonayus mpybonposoda
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Puc. 18. Tennosas uzonayus mycomogol u npusapHol apmMamypb! mpybkamu
«Turumy» 6e3 nokpPo8HO20 Mamepuasna U ¢ 2UbKUM NOKPOBHbIM
mamepuasnom « TATAHOJIEKC»

i
|

————————— S i e

A-A

Pa3spes nod eeHmurb (KpaH)

1. Bcmagka us mpybku « Tunumy ¢ pa3pe3omnod 8eHmuslb

2. Tennousonsayus mpybonposoda mpybkamu « Tumumy

3. Kneti « Tunumy (kneegoe coedUHeHuUe Weos)

4. [leHma apmuposaHHas camokneswascs « Tunumy, neHma amnomuHuesas
camoknesiwasics npoyHas «JTIAC-ITy


http://www.infosait.ru/norma_doc/53/53573/index.htm#i361653
http://www.infosait.ru/norma_doc/53/53573/index.htm#i361653
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Puc. 19. HecbemHas mennosas uzonsayus ¢bnaHuego20 COeQUHEHUS SIUCMO8bIM
U3071UUOHHBIM Mamepuariom « Tunumy

3 1 1 M3onauyus
mpybonposgoda

1. Konbyo u3 pynoHHo20 (nucmogozo) Mamepuana « Tunumy

2. [Monoca u3 pynoHHo20 (nucmoso2o) Mamepuana « Turumy

3. Kneesoe coeduHeHUe 3n1eMEHMO8 mennou3onayuu ¢hraHueso2o
coeduHeHusi u mpybonpoeoda (knel « Turumy)
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Puc. 20. HecbemHas mennosas u3onayusi (oriaHyeso20 cOe0UHEHUS IUCMOo8bIM
U30AYUOHHbIM Mamepuarnom « Tunum Cynep Any, «[TeHoghon»

3 1 ! Wsonsauus
mpybonpogoda

M3sonauusa mpybonposoda

1. Konbyo u3 pynoHHo2o (nucmosoz2o) mamepuana « Tunum Cynep Any, «[leHogorn»
2. [Monoca u3 pynoHHo20 (nucmosoeo) Mamepuana « Turium Cynep Any, «[leHoghon»
3. Kneeeoe coeduHeHue 3emeHmo8 menmou3onsayuu graHyeeoeo

coeduHeHus1 u mpybonposooa (kned « Tuumy)
4. lleHma amomuHuesas camokneswascsa «/TAC» unu neHma anomMuHuesas

camokneswasca apmuposarHas «/IAC-A»
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Puc. 21. HecbemHas mennoeas u3onsyus ¢hiaHyegol apMamypbi IUCMO8bIM
U30MISIUUOHHBIM Mamepuanom « Tunumy

2 4 Usonauus

1 \ / mpybonposoda

N
\
]

A-A 6-b

1. Konbyo u3 pynoHHo2o (nucmogozo) mamepuana « Tunumy, «TleHoghony»

2. [psamoy20mbHbIl 371eMeHM U30NSALUUU Kopnyca apmamypb! U3 PyroHHO20
(nucmoegozo) Mamepuana « Tunumy, «lleHoghony

3. Kneesoe coeduHeHue anemeHmos (kned « Tunumy)

4. JleHma apmuposaHHasi caMokneawasics « Tunumy, neHma anomMuHuesas
camoknesiwasica «/TAC», neHma anomMuHuesasl caMoKneswascs
apmuposaHHasi «JTAC-A»

Mpumeyarue: Mpn NpUMEHeHU MaTEPUANIOB CaMOKNEALLMXCS C antOMUHUEBBIM
MOKPbITUEM LUBbI CrieayeT NPOKIENTb Kak nokasaHo Ha puc. 20
Puc. 22. Tennosas usonayus ¢graHyesoli cCOOCHOU apmamypbi NOTHOC60PHOL
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KoHempykyuel ¢ eknadbiem u3 pysioHos (ucmos) « Tumumy
C Memarnnu4eckum KOXyXom.
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1. MonHocbopHas KoHCMPyKUUS ¢ eknadbiwem usdenuti « Tunumy
C NOKpbIMUEM U3 armomMuHueso20 sucma (puc.23)

2. Bcmaska usdenuti « Tunumy

3. Obepmka neHmou camokneswetics « Tunum Cynep CK»

4. lNpoknelika wea ecmasku fieHMol apMuposaHHoU camoknesuetics « Tumnumy

5. Mpoknelika weoe KOHCMPYKYUU TeHmoU anomuHuesol camoknesiwetics «/TAC»,
neHmoll antomMuHuegol camokneswelics apmuposaHHol «/TAC-A», neHmol
anmMuHuesoll camoknesauielics npoyHol «JTIAC-y

6. OmOenka mopya u3onsauyuu mpybonposoda (duacppaema)

Puc. 23. KoHcmpykyusi mennou3onsyuoHHas noHocbopHas (nonygymnsap) ¢ eknadbiuem
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U3 PYMOHHbIX U3denud « Turumy ¢ Memanu4eckum KoXyXom
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baHOax

1. Tennou3onayuoHHbIl eknadbiw U3 CaMoKeawe20cs pyroHa (nucma) « Tunumy
2. CmetKa 60K08asi Memanu4yecko20 Koxyxa

3. CmeHka mopuyesas

4, baHOax ¢ 3aMKOM U KPIOYKOM

5. Kneli « Tunumy»
Puc. 24. N3onauyus 6030yxo080008 cucmem 8eHMUISAUUU U KOHOUYUOHUPOBaHUS
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CaMOKeAWUMCS PyriOHHbIM Mamepuanom « Tunum bnak Cmapy, «[leHoghon»

3 2 ﬁ_l 3 1
\ e
A
b < 1
NI
i
3 A-A A - A (s8apuaHm)

~

1. PynoHHb It (nucmoeoti) mamepuan « Tunum bnak Cmap Lakmy, «eHogpon» mun C
2. Kneli « Tunumy
3. lleHma apmuposaHHas camoknesiwasics « Tunumy (YepHasi), neHma anoMuHuegas
camokneswascs «JTAC», neHma anoMuHUegass CaMoKIesawascs
apmuposaHHasi «JTAC-A»

Puc. 25. U3onsyusi 6030yx080008 CUCMEM 8eHMUNSILUU U KOHOUYUOHUPOBAHUS
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CaMOKeAWUMCS PyrOHHbIM Mamepuanom « Tunum bnak Cmap Jakm Any,
«[TeHogpon mun Cx»

A 4 2 1
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PynoHHb It (nucmogodi) mamepuan « Tuum bk Cmap Hakm Any, «[leHogpony mun C

2. Kneli « Tunump»

3. [leHma amomuHuesas camoknesiwasica «JTAC», neHma anomMuHuesas caMoKesiasics
apmuposaHHasi «JTAC-A»

Puc. 26. KoHcmpykyust mennosol u30msyuu eepmukabHo20 annapama PyrnoHHbIM
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(nucmosbiM) Mamepuanom « Tunumy camokneswutics u «leHogony mun C

==

1. CeameHm camokneswe20cs pynoHa (nucma) « Tunumy unu «leHogpona» mun C
2. [lucmb camoknesuwe2ocs pynoHHo20 Mamepuana « Tunumy unu
«lleHogpona» mun C
3. Kneti « Tunumy
4. Jlema camokneswasics « Tunum Cynep CK» unu neHma anomuHuesas
camokneswascs «/TAC» (0ns npokneliku weos) Mamepuana «[leHogpon» mun C
5. Nsonsyus nampybka u graHyeeo20 coeduHeHus uzdenusmu « Tuumy.
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Puc. 27. KoHcmpykyus mennogol u30nisyuu 8epmukanbHo20 annapama pynoHHbIM
(nucmoebiM) Mamepuanom « Tunumy camokneswutics u «leHogpony mun C
C 2UbKUM nokpoeHbiM Mamepuanom « TATAHOJIEKC»

1. CeameHm pynoHHo2o Mamepuana « Tunumy» 6e3 Keegozo crosi

2. Jlucmbi u3 pynoHHo20 mamepuana « Tunumy» 6e3 kneegoao Cros

3. Fubkul nokpoeHsb It mamepuan « TUTAHOJIEKC»

4. Kneli « Tunumy»

5. JleHma apmuposaHHas camokneawasca « Tunumy, neHma
AnromuHuesas camokneswasica npoyHas «/IAC-I1»

6. [leHma camoknesawascs « Tunum Cynep CK»

7. M3onsyusi nampybka u ¢hriaHyeeo20 coeduHeHUs usdenusamu « Tunumy.

[MpumeyaHue. Mpy pacnonoXeHNUI Ha OTKPLITOM BO3AYXe LBbI MOKPLITUS CrieayeT
NPOKMenBaTb repMeTMKOM
Puc. 28. KoHcmpykuusi mennogoli u3onsyuu 20pU30HMarbHo20 annapama pynoHHbIM
(nucmosbim) Mamepuasniom « Tuium brak Cmap Jakm Any (camokneswutics),
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«[TeHogpony mun C

1. OnemeHmMb1 U3 caMoKneswe20cs pynoHa (nucma) « Tunum bnak Cmap Jakm Any,
«lleHogpona» mun C

2. CeameHmsb1 u3onayuu OHUWA U3 camoKneswe20cs pynoxa (nucma) « Tunum brak
Cmap Jakm Any, «[TeHoghona» mun C

3. M3onayus pnaHueeo2o coe0uHeHus

4. N3onsayus noka

5. lleHma anomuHuesas camokneswascs «/T1AC» (0ns npoknelku weos)

6. Knetl « Tunumy

7. [Juachpaema (omdena mopya usonayuu)

Yanbil ull Ha puc. 29

Puc. 29. Yanbik puc. 28
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Y3en |. U3onauus prnaHuego2o coeQUHEHUS 20PU30HMasIbHOo20o annapama

3nemeHm uzonayuu ¢naHueso20 coeduHeHus
- U3 pynoxa (nucma) "Tunum"

M3onayus kopnyca (puc. 27)

o

Y3en Il. Cmbik cMeXHbIX PYIOHO8 Ha Kophyce 20pU30HMarnbHo20 annapama

Mosuyuu 5,6 u 7 yka3aHbl Ha puc. 28
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Puc. 30. Tennosas usonsyus 20pU30HManbHo20 annapamanucmamu « Tunumy 8
KOHCMPYKUUU C MEManIu4eCcKUM NOKPOBHLIM CTIOEM U CbeMHbIM Nomyghymnsipom
¢ kpenneHuem baHdaxamu Ans U3onsayuU hraHyeeo20 CoedUHEHUS

=

|

|
,‘_;

|

200 7

1. CovemHbIl nonychymnsp ¢ mennouzonayuel us
pynoHos « Tunumy camoknerowudics unu
C npuKelkol K MemariuyeckoMy KOXyxy Kneem
« Tunumy 0ns pynoHos « Tunum» e
cmaHdapmHOM UCNOMHeHUU

2. PynoHbi « Tunumy» camoknerouuecs

3. Memannuyeckoe nokpbimue OHUWa

4. baHdax ¢ 3amkom

5. OnopHoe Konbyo

6. Memannuyeckoe hokpbimue u30i94uu Kopnyca

annapama (cm. puc. 31)

7. baHdax ¢ npsaxkol unu camopessi

8. Topuesas duachpazma

3 9. Bum
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Puc. 31. KoHcmpykyus Memaniu4ecko2o NOKpbIMuUs N0 Meniou30nsiUOHHOMY CrI0K
u3 usdenud « Tunumy 015 20pU30OHMAILHO20 anhapama
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A4°| . TemMnepamypHbIl wos

A-A
PynoHHble usdenus
"Tumnum"

TeMnepamypHbIU Wos

1. Memannuyeckoe nokpbimue
2. BuHm camoHapesarowutl
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Puc. 32. Tennosas u3onsyus pe3epsyapa xono0Hol 800b! CAMOKNESLUUMUCS pynoHamu « Tunumy ¢

CaMOKeAWUMCs 2UbKUM NOKposHbIM Mamepuanom « TATAH®OJIEKC»
1
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«Tunumy camoknesiuuecs nepeozo cros

2. PynoHs! « Tunumy» camokneswuecs emopoeo cos

3. Fubkuli nokposHbIti Mamepuarn « TATAHOJIEKC» camoknesuwjulica
4. Knel « Tunum»

5. JleHma apmuposaHHas camoknesiwascs « Tunumy,
JleHma anomMuHuesas camokneswascs npoyHas «/TIAC-IMy
6. llenma camokneswascs « Tunum Cynep CK», « Tuium Bnak Cmap CK»
7. [epmemuk
8. KoHcmpykuus usonayuu iiokKoe
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Puc. 33. Paspe3biA-A — -k puc. 32
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Puc. 34. KoHcmpykuus mensiogoli u3onsiyuu pesepsyapos ¢ mensiou3onsiyUoHHbIM CrIoem
U3 pyroHoe « Tuumy U Memasuyeckum NOKPbIMuem
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1. PynoHb! « Tunumy caMoKnesiwuecs nepsozo cros

2. Pynonbi « Tunumy caMOKesujuecs 8mopo2o criosi

3. Memannuyeckoe nokpbimue 4.Ckoba 5. Cmolika 6. [Juagpaema

7. Knammepa 1 8. Haknadka-npogpunb 9. LLypyn 10. Knel « Tunumy

11. KoHecmpyKkyus u3onsayuu iloKos

12. JleHma apmuposaHHas caMokneswasics « Turumy, fieHma camoKeswasics
«Tunum Cynep CK», « Tunum Bbnak Cmap CK»

13. JleHma antomMuHuesas camoknesiuasics npoyHas «/1AC-I1y.
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Puc. 35. Paspe3biA-A u 3-3k puc. 34

14

15

[pogpHacmun

10

14. Hanpaenstouwas

15. OnopHoe KonbLyo u3 00COoK
16. [8030b

17 Knammepa 2

OcrTarbHble No3uuun Ha puc. 34
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Puc. 36. Pa3pe3bib-b, B-B u [J-[] k puc. 34
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[MpumeyaHue: 0603HaYEHNE ANEMEHTOB KOHCTPYKUMM Ha puc. 34
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Puc. 37. Pa3pe3sbil-I" u XX-X k puc. 34 u paspes U-U
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CmeHka pesepsyapa
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®epepanpHbIi 3aKOH «O TEXHMYECKOM peryanpoBaHmm» ot 27 aekabpa 2002 r. Ne
184-®3, ctatba 17

FOCT P 1.4-2004 «CraHgapTusaumsa B Poccuniickon Pepepaumm. CtaHaapThbl
opraHusaumii. ObLme NoNOKEeHUAN

CM 41-103-2000. NpoeKTnpoBaHne TeNN0BOM M30nALMN 060PYLOBAHUA U
TpybonpoBoaos.

CTO HOCTPOWM 2.12.69-2012 UHKeHepHble ceTV 34aHUM 1 COOPYKe HU
BHyTpeHHue TEMNTIOU301ALMNOHHBLIE PABOTbI A1 BHYTPEHHUX
TPYBOMNPOBO/A0B 3IAHNIN N COOPYKEHUW MpaBuna, KOHTPOb BbINOAHEHMUA U
TpeboBaHUsA K pe3yabTaTam paboT

CM 61.13330.2012 aktyanm3mpoBaHHasa pedakuma «CHulM 41-03-2003 Tennosas
nsonauma obopygosaHua n TpybonpoBoaos»

KntoueBble cnoBa: TeNnn10U301AUNOHHbIE KOHCTPYKLUK, TENNON30NALUNOHHbIE N3aenmna
«Tnnunt», «MeHodon», NPOEKTUPOBAHME, MOHTAX, PacyeT TO/ILWMH TENJI0M30NALNOHHOIO CN0A,
TpybonpoBoA, UHKEHE PHbIE CUCTEMBI, Nporpamma pacdeTa, LIT THERMO ENGINEER,
WHXXeHepHble KOMMYHUKaLuK, TPYOKK, pyaoHbl, NOKpbITUE U3 Gonbru


http://www.infosait.ru/norma_doc/10/10844/index.htm
http://www.infosait.ru/norma_doc/10/10844/index.htm
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CTAHOAPT OPTAHU3ALUN

M3AENNA TENTIOU30TALUOHHDBIE N3 BCMEHEHHOTO NMOJIMITUNEHA «TUTUT®»,
«MEHO®O0/1®» B KOHCTPYKLMAX TEN/IOBOM U30/1ALMN OBOPYA,0BAHUA U TPYEONPOBOAOB
PyKoBoACTBO NO NPUMEHEHMIO, pacyeT U MOHTaX

Heat insulating products made of polyethylene foam "TILIT®", "PENOFOL®"
in the design of heat insulation of equipment and pipelines

Guidance on the use, design and installation

PykoBoguTenb opraHM3aummn-paspaboTyunka

3aKpbiToe akUuMoHepHoe o6LLecTso

«3asoa JIUT»
leHepanbHbIN AUPEKTOP H.O. Wnnos
[,0/I)KHOCTb IM4HaA NoAnNnUcb VHWUMaNbl, damunua
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MUcnonHutens  Beaywmii MH»XeHep 61opo

WMHHOBaLMM P.MN. Msacoenos
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CONCNONTHNTENN
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