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Hacrosiwme cTponTenbHble HOPMbI U NpaBuna paSpaGOTaHbl C Y4€TOM COBpPEMEHHbIX TeHOEHUMI B MPOEKTUPOBAHMMN NPOMbILLIIEHHON TENOBON
M30MAUUM M pekoMeHZauni MexayHapoaHbIX OpraHu3aumin no ctaHgapTn3aumm 1 HOpMMPOBAHUIO.

HopmaTuBHbIN OKYMEHT COAepXUT TpeboBaHNs K TENNION3ONALMOHHBIM KOHCTPYKUMAM, N3OEeNMsAM 1 maTepuanam, BXOASALLMM B COCTaB KOHCTPYKLMNA,
HOPMbI NAOTHOCTM TENSIOBOrO NOTOKAa C M30NMpyeMbIX NOBEPXHOCTEN 060pya 0 BaHUS U TPyHONPOBOAOB C NOMOXUTENBHBIMU U OTPULLA TEMBHBLIMU
TemnepaTypamu Npy Ux pacrnosioXXeHUn Ha OTKPbITOM BO3AyXe, B MOMELLEHUM, HENPOXOAHbIX KaHanax 1 npu 6eckaHan bHoW npoknaake. B nokymeHTe
npuBeseHbl NpaBuna onpegeneHns 06b emMa M TONLUMHBI YNMOTHSIIOLLMXCSI BONTIOKHUCTbIX TEMNMOMU30NSILMOHHBIX MaTepuarnos B 3aBUCUMOCTY OT

Ko pULMeHTa yNnoTHEHNS.
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DESIGNING OF THERMAL INSULATION OF EQUIPMENT
AND P | PE LINES

[Hama seedeHus 2003 -11 -0 1

1 OBJIACTb NMPUMEHEHUA

HacToswme HopMmbl 1 NpaBuna cnegyeT cobniofath Np U NPOEKTUPOBaHUM TENMOBOW U30MNSALMKN HAPYXXHOW NMOBEPXHOCTM 060pyaoBaHUS,
TpybonpoBOAOB, ra30X0A0B M BO3[4yXOBOAOB, PACMOMOXEHHbIX B 34aHUSIX, COOPY>KEHUSX U Ha OTKPLITOM BO3AyXe C TeMrnepaTypon coaepxaLlnxcs B
HKX BeluecTs oT MuHyc 18 0 go 600 °C, B Tom uncne Tpy6onpoBoAOB TENOBbLIX CETEN NpU BCex cnocobax Npoknagku, v npegHasHadyeHHon ans
obecneyeHnst Ux IKCMNyaTaLMOHHOW HaaeXHOCTKN, 6Ge3onacHom akcnnyaTauum u Heo6xoaMMoro YpoBHsi aHeprocbepexerust. MNpu NpoekTMpoBaHnM
Heobxognmo cobniogaTb TpeboBaHUs K TEMNOBOW M30MSALUK, cogepXXallmecs B HOpMax TEXHOSIOMMYECKOro NPOEKTUPOBAHMS U APYrMX HOPMATMB HbIX
OOKYMeHTax, YTBEPXXAEHHbIX UK cornacoBaHHbIX Mocctpoem Poccuu.

HacTosiLme HopMbl HE pacnpoCTPaHsIlOTCA Ha NPOEKTMPOBaHUE TEMMOBOW U3onsiLum obopyaoBaHus n Tpy6onpoBoaoB, CoAepXKaLLmMX 1
TPaHCMOPTUPYIOLLIMX B3PbIBYaTbIE BELLECTBA , U3OTEPMUYECKMX XPAHUIIULL, CXKVPKEHHbIX ra3oB, 34aHui U NOMELLEHWI AN Npou3BOACTBa U XpaHeHUst
B3pbIBYaTbIX BELLECTB, aTOMHbIX CTAHLMIA U YCTaHOBOK.

2 HOPMATWMBHbIE CCbIJTIKA

I'Iepequb HOPMaTUBHbIX OKYMEHTOB, Ha KOTOpble NpuBEeAEHbl CCbINKN, AaH B MPUNOXEeHUN A.

3 TEPMWHbI N OMNPEAEJIEHNA

MnoTHOCT b TeNNoOU3oNALMOHHOIroO MaTep1ana P, KF/M3, - Benn4yunHa, onpeaendemas oTHOWeHnemM MmacCbl Matepuana Ko Bcemy 3aHumaeMmomy nm 06
b eMy, BKIo4asa nopbl U NyCTOThbI.

KoadhcpuumeHT Ten n onposogHocTty A, BT/(M- K ), - KonnyecTso TennoTsl, NnepegasaemMoe 3a eAvHNLY BPEMEHMN Yepes eauHuLy nnowaam
N30TEPMMNYECKOI MOBEPXHOCTY MPU TEMMEPaTypPHOM rpagueHTe, paBHOM eauHuLe.

PacuyeTHas TennonpoBOAHOCTb - KO3 PULMEHT TEMNNONPOBOAHOCTY TENSON3ONSLMOHHOMO MaTepuana B 9KCrnyaTauMOHHbIX YCIOBUSIX C Y4ETOM ero
TemnepaTypbl, BNaXXHOCTU, MOHTaXHOTO YMMOTHEHUS! Y HANWYMS! LLBOB B TEMMOMN30MNSLIMOHHON KOHCTPYKLM U .

Map on poHuL aemMocCTb |, Mr/(M"-I'na), - CNocoBbHOCTb MaTepuana nponyckatb BOAAHbIE Napbl, coaepXxalineca B Bo3ayxe, nog OEencTBUEM pa3HOCTU
MX NapumanbHbIX AaBNEHWUI Ha NPOTUBOMONOXHbBIX MOBEPXHOCTSX COS Matepuana.

Te M nepaTy poc TOWKOCTb - CNIOCOBHOCTb MaTepuana CoxpaHsiTb MEXaHNYECKME CBOWCTBA NPU MOBbILLEHUM UMM MOHWXEHUN TEMMNEPATYPbI.
XapaktepuayeTcsi npefenbHbIMY TEeMnepaTypamv NPUMEHEHWS, NPU KOTOPbIX B MaTepuarne oGHapyXuBatoTcs Heynpyrne agedopmaumm (npy
NOBbILLEHUN TEMNEPATYPbI) UMK pa3pyLLEHUE CTPYKTYPbI (MPY NOHWKEHWM TEMNepaTypbl) NOA CXUMAIOLLE Harpy3Ko.

YnnoTHeHne Tennon3onsLMOHHbIX MaTepuraro B - MOHTaXHas XapakTepucTuka, onpeaensiowas nioTHOCTb TeNou3onsLUMOHHOTO MaTteprana
nocrie ero yCTaHoBKY B NMPOEKTHOE MOSIOKEHNE B KOHCTPYKLMU. YNNOTHEHWE MaTepuanos XxapakTepuayeTcst kod iUl MEHTOM YNIOTHeHUs,
3HaYeHne KOTOPOro onpeaensieTcs oTHoleHeM obbema matepuana unm u3genust K ero 06bemy B KOHCTPYKLMN.

TennousonauuoHHas KOHCTPYKUMA - 3TO KOHCTPYKUUA, COCTOALWAaA U3 OOHOro Mnu HECKOSMbKUX CNoeB TeNS10U30NALNOHHOIO Matepunana (ms,qenm),
3aLlUNUTHO-NOKPOBHOIO CNos U 3fieMeHTOB KpenneHna. B cocTaB Tennon3onsaumoHHom KOHCTPYKUUN MOTYT BXOAUTb Nap o N30MALUMOHHBIN,
I'IpeD,OXpaHVITeJ'IbeIVI n BblpaBHI/IBa}OLLWIVI cnowu.

MHorocnoHas TensIon3onsLMOHHAs KOHCTPYKLMS - 3TO KOHCTPYKLMS, COCTOSILLAs U3 4 B yX 1 Boriee CIOeB PasfinyHbIX TEMMON30sIALMOHHBIX
marepumasos.

MOKPOBHbBIN CNOW - ANEeMEHT KOHCTPYKLMW, yCTaHaBNMBaEMbIV MO HAPY>KHOW MOBEPXHOCTMN TEMMOBOWM M30NALUN AN 3aLMUTbl OT MEXaHNYEeCKNX
noBpexaeHnin 1 BO3AENCTB NS OKpyXatoLlen cpeapl.

Map o U3onsAL MOHHBLIN CNOW - 3NIEMEHT TENNOU3OMNSALMOHHON KOHCTPYKLMM 060pyao B aHUst 1 TpybonpoBOAOB C TEMNEPATYPON HUXE TeMnepaTypbl
OKpY>KatoLLe cpefibl, NPeAOXPaHSIOLLMIA TENMOU3ONSLMOHHBIV CION OT NMPOHUKHOB €HWS B HETO MapoB BOAb! BCEACTBUE pa3HOCTV napumarnbHbIX
[aBrneHu napa y XonoaHON NOBEPXHOCTU U B OKpYXKatoLen cpeae.

MpeaoxpaHUTENbHbIN CION - ANIEMEHT TENSON30NALNOHHON KOHCTPYKLMW, BXOASILLMIA, KaK NpaBuio, B COCTaB TEMNOU3O0NALMOHHOM KOHCTPYKLMKU ANS
o6opyaoBaHus 1 TpybonpoBoAoB C TeMNepaTypori NOBEPXHOCTU HIbKE TeMnepaTypbl OKpyXXatoLen cpeabl C Lenbio 3alumTbl nap 0 U30NALMOHHOTO
Crnosi OT MEeXaHU4YEeCKUX NOBPEXOEHWIA.

Temnepat y pHbie gedopmaumm - TENOBOE PacLUMPEHNE UMK C XKaTue U30NUPYEMOii MOBEPXHOCTU U AMEMEHTOB KOHCTPYKLUUM NOA BO3AENCTBUEM
U3MEHEHWSI TEMNEePaTYPHbIX YCIOBUIM MPU MOHTaXe W AKCMnyaTauum U3onmpyemoro oobexTa.

BbipaBHMBalOLWKiA CRION - ANEMEHT TENMON30ALMOHHOW KOHCTPYKLMM, BbIMOIHSAEMbIA U3 YNPYTUX PYNOHHbIX UMM NACTOBLIX MaTepuanos, ycTaHa B
nVBaeTCs Nof MArKUIA NOKPOBHBIN CNOW (HanpUMepP, U3 NaKoCTEKN OTKaHW) ANs BblpaBHUMBaHWUSA (hOPMbl MOBEPXHOCTU.

4 ObWWME MONOXEHNA

4.1 TennounsonsiunoHHas KOHCTPYKUMS AomkHa obecneynBaTe HOPMaTHBHbIV YPOBEHb TEMMOBLIX NOTEPL 060pyAOBaHNeM 1 TpybonpoBodam w,
6es3onacHyo Ans YyernoBeka TeMnepaTtypy UX Hapy>XHbIX MOBEPXHOCTEW, Tpebyemble napamMeTpbl TENMOXONOAOHOCUT eNs NpU 3KCnnyaTauun.

4.2 KOHCTPYKLMM Tenmnosoi nsonsaumm Tpy6onpoBogos 1 06opyaoBaHUs OOMKHLI OTBEYaTb TpeBGoBaHUAM:

- 9HeproadhPEKTUBHOCTM - UMETb OMTUMANIbHOE COOTHOLLEHWE Mexay CTOMMOCTbIO TEeNnon3onsALUMOHHON KOHCTPYKUMN N CTOMMOCTbBIO TEMJ10BbIX NOTEPbL
vyepes n3onAauuio B TedeHmne pacH4eTHOro Cpoka akcnnyartauuu;
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- 3KCI'IJ'IyaTaL|,VI0HHOI7| HaOeXXHOCTU N OONroBe4YHOCTU - BblAepXnBaTb 6e3 CHUXEeHMS TEeNNo3aLLMTHbIX CBONCTB U paspyLwieHna akcnnyaTtaunoHHble,
TemnepaTtypHble, MexaHn4eckne, Xumn4eckne n gpyrue BO3ENCTBUS B TEYEHNE pac4YeTHOro cpoka akcnnyatauunmu,

- 6esonacHocTn An s 0pr>Ka|ou.|,e17| cpeabl n OﬁCJ'Iy)KVIBalOLLleFO nepcoHana npu akcniyarayuu.

Martepuansl, ncnonb3yemble B TENMOU3ONALMOHHBLIX KOHCTPYKLIMSX, HE AOMKHbI BbIAENATL B MPOLIECCE 3KCNyaTtauun BpegHble, NoXapoonacHble 1
B3pPbIBOONACHbIE, HEMPUATHO NaxHyLUMe BeLecTBa B KONNYECTBaX, NPeBbILLAoLLMX NPeAenbHO AoNYCTUMbIE KOHLIEHTPaLmMK, a Takke 6onesHeTBOpHbIe
6akTepuun, BUPYCbl U FPUBKN.

4.3 Mpu BbIGOPE MaTEPUANOB U U3AENWIA, BXOASALLMX B COCTAB TEMOM30MALMOHHBIX KOHCTPYKLMIA ANsi NOBEPXHOCTEN C NOMOXUTENBHBIM
TemnepaTypamu TennoHocutens (20 °C v Bbille), criesyeT yuuTbIBaTh CrieaytoLlime (akTopbl:

- MECTOPACMOSIOXEHNE M30NNpyeMoro ob b exTa;

- TemnepaTypy U3onMpyemMoi NoBepxXHOCTY;

- TeMnepaTtypy OKpyxatoLLen cpeabl;

- Tpe6oBaHuMsl NoxapHou 6esonacHoCTy;

- arpecCMBHOCTb OKpY>KatoLLEeN cpeabl U BELWECTB, COAEPXKALLUXCA B N30NMPYEMbIX 0ObeKTaXx;
- KOPPO3MOHHOE BO3AENCTBME;

- MaTepuan NoBepxHOCTU U30NnpyemMoro o6bekTa;

- [OMYCTUMbIE Harpy3ku Ha U30NvMpyemyto MOBEPXHOCTb;

- Hanuyne BMGpaummn 1 yoapHbix BO3AENCTBUN;

- Tpebyemyto 4ONro B €4HOCTb TENNOM3ONALMOHHOW KOHCTPYKLNN;

- CaHUTapHO-TUrIMEHNYeckue Tpebo B aHus;

- TeMnepartypy NpuMeHeHusi TeNNom3ossILMOHHOIO MaTepuana;

- TENNONPOBOAHOCTb TEMOM3OMNSALMOHHOIO MaTepuana;

- TemnepaTypHble Aedopmanum N30nnpyemMbix MOBEPXHOCTEN;

- KOHPUTrypaLMIo U pa3mepbl U30NMPYEMOIi MOBEPXHOCTHU;

- YCNOBWSI MOHTaXa (CTECHEHHOCTb, BbICOTHOCTb, CE30HHOCTb M AP .) .

TennounsonsiuMoHHas KOHCTPYKLUMA TpybonpoBOAOB TEMMOBLIX CETEN NOA3EMHOM GeckaHanbHOW NPOKNaAKM AOMMKHA BblAepXmBaTb 6e3 paspyLueHus:
- BO3ENCTBME rPYHTOBbIX BOA;

- Harpy3Kk1 OT Macchl BbILLIENEXALLEro rpyHTa 1 NPOXOAsILLEero TpaHenopTa.

Mpu BbIGOPE TENNON3ONALMOHHBLIX MaTepuano B U KOHCTPYKLMIA A1 MOBEPXHOCTEN ¢ TemnepaTypoi TennoHocuTens 19 ° C 1 HUxXe 1 oTpulaTenibHom
[OMNOMHUTENBHO CredyeT yYnTbIBaTb OTHOCUTENbHYIO BMaXHOCTb OKPY>XKaloLLEero Bo3ayxa, a Takke BrakHOCTb U Napo Npo HULAeMoC Tb
TEennousonsUMoHHOTo MaTepuvana.

4.4 B cocTaB KOHCTPYKLMM TEMOBOW M30MALMM A5 NOBEPXHOCTEN C MONOXMTENbLHON TeMNepaTypon B Ka4ecTBe 06513aTenbHbIX 3NeMEHTOB JOMKHbI
BXOAUTb:

- TENNOU30NSALMNOHHBIN CroN;
- MOKPOBHbIN Crown;
- 3NIeMEHTbI KpenneHus.

4.5 B cocTtaB KOHCTPYKUMU TENnI0BON N30NSLMM AN NOBEPXHOCTEN C OTpULaTeribHOM TeMﬂepaTypoﬂ B KayecTBe 06s3aTenbHbIX 3N1eMEHTOB AOKHbI
BXOOUTb:

- TENNOU30NALMOHHBIN CNOW;
- nap O U30MALMOHHbI 1 CIOW;
- NOKPOBHbIN CrOW;

- 3NIEMEHTbI KpenmneHust.

[Mapoun3onsauMOoHHLIN Cnon cregyeT npegycMaTpuBaTh NpU TEMNepaType U3onupyemor NoBepxXHoCTU Hke 12 °C . HeobxoanMocTb ycTporicTea
napomn3ornsLMOHHOIO Cnos Npu Temnepatype Boiwe 12 °C cnegyeT npegycmaTtpysaTh Afst 06opyaoBaHMs U TpybonpoBOAOB C TEMMNEPATYPON HUXE
TemnepaTypbl OKpy>KatoLLen cpeabl, €Cnv pacyeTHas Temnepatypa Usonnpyemon NoBepPXHOCTU HIbKe TemnepaTypbl « TOUKM pOChl» NPy pac4eTHOM AaB
NEHNN 1 BNaXHOCTWN OKpY>KatoLLero B o3gyxa.

HeobxoammocTtb YCTaHOBKU nap O U30NALMOHHOIO CosA B KOHCTPYKUMU TENNoBON N30NAUMM AN S OB €PXHOCTEN C NEPEMEHH biM TemnepaTtypHbiM
pexnmom (OT NONOXMUTENbHON K OTpULaTENbHOWN Temneparype u HaO60pOT) onpenenaeTcd pac4eTom Ansa UCKNKYeHnAa HakonieHna snaru B
TENNON30NALUMOHHON KOHCTPYKLMK.

AHTUKOPPO3NOHHBIE NMOKPBITUSA N30NNPYEMON MOBEPXHOCTU HE B XOAAT B COCTAB TEMMOU30NALMOHHBIX KOHCTPYKLMA.
4.6 B 3aB/CMMOCTM OT NPUMEHSIEMbIX KOHCTPYKTUBHbBIX PELUEHWI B COCTAB KOHCTPYKLMM JOMOMHUTENbHO MOTYT BXOAUTb:
- BbIpaBHMBAIOLLUIA CIOW;

- NpefoXpaHUTENbHbIN CIOW.
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npeﬂOXpaHMTeﬂbelﬁ cnon cnenyet npegycMmaTtpusathb Npy npumMme H eHn MeTanin4yeckoro NOKPOBHOIO CrnoA AnA npeaoTBpalleHnsa noB pexaeHns
napoun3onAUUOHHbIX MaTepuarnos.

5 TPEEOBAHUSA K MATEPUAJIAM U KOHCTPYKLIMAM TEMIOBOW
N30NALN

5 .1 B KOHCTPYKLUsIX Tennousonsaumm obopyaosaHus 1 TpybonpoBogoB C TEMMNEPATYPOI CoAepKaLLMXCcs B HUX BewecTs B AvanasoHe ot 20 °C go 300
° C ansa Bcex cnocoboB Npoknaaku, Kpome 6eckaHanbHOW, crneayeT NPUMEHSITb TENNON30NSALNOHHBIE MaTepuarnbl U U3Aenus ¢ NNIOTHOCTLIO He bonee
200 kr/m® n KO3 PULIMEHTOM TENNONPOBOAHOCTU B CyXOM COCTOSIHUM He Bonee 0,06 BT/(m - K) npu cpeaHen Temnepatype 25 °C.

ﬂ,OI‘IyCKaeTCH npuMmeHeHune ac6ecTo B bixX LWHYPOB Ana nsonauum prGOHPOBOﬂ,OB YCINOBHbIM Npoxoaom Ao 50 MM BKMOYUTENBHO.

5.2 B kavecTBe nepBoro Tennon3onsiLMOHHOIO CNOsi MHOTOCIOWMHBIX KOHCTPYKLMIA TENOM30Ms L, M 060pyaoBaHus u Tpy6onpoBoaos ¢
TemnepaTypamu cogepalinxcsi B H1X BellecTs B aunanasoHe ot 300 °C n 6onee gonyckaetcs NPUMEHSTb TENNOU30NAUMOHHbIE MaTepuanbl 1
W3enusi G NNOTHOCTBIO He Gonee 350 kr/m> 1 KoadpdmumeHTOM TennonposogHoCTH Npu cpegHer Temnepatype 300 °C He Gonee 0,1 2 Bt/(m - K ).

5. 3 B kauecTBe BTOPOro ¥ nocrneyoLwmnx TeNNon3onsaUnoHHbIX CNOEB KOHCTPYKLMIA Tennonsonsumum o6opyaoBaHust U Tpy6onpoBoAoOB ¢ TemMnepaTypoit
cogepxawmxcsi B Hux BelectB 300 °C u 6onee ans B cex cnocoboB npoknagku, kpoMme 6eckaHanbHON, cregyet NpUMEHsITb TeMNNOM30SSALMOHHbIE
mMartepuarnsl U 3genus ¢ NNoTHOCTLI0 He 6onee 200 kr/m® n K03(PPMUMEHTOM TENNONPOBOAHOCTM NpU cpeaHel Temnepatype 12 5 °C He 6onee 0,08
Bt/(m - K).

5.4 [Ina TennounsonsLnMoHHOro cnosi Tpy6onpoBoAoB € NONOXUTENbHOM TemMnepaTypon npu beckaHanbHoOM Npoknagke cregyeT NpUMeHATbL MaTepuansl
C NNOTHOCTHIO He Gonee 400 kr/m 3 1 KoaddmumeHToM TennonposogHocT He 6onee 0,07 BT/(m - K ) npn Temnepatype matepuana 25 °C n
BIIaXXHOCTU, YKa3aHHOWN B COOTBETCTBYIOLLMX FOCYAAPCTBEHHbIX CTaHAapTax UM TEXHUYECKUX YCIOBUSX.

5.5 [Ina TennounsonsiunoHHoro cnosi o6opynoBaHust n Tpy6onpoBoAoB € OTpULATENbHBIMM TEeMNepaTypaMm cnegyeT NPUMEHSITb TENNOU30NSALMOHHbIE
mMartepuarnsl U U3genus ¢ NNoTHOCTbo He 6onee 200 kr/m 3 pacyeTHOW TENNOMNPOBOAHOCTLIO B KOHCTPYKUMK He 6onee 0,05 BT/(m - K) npu
TemnepaType BelyecTs MMHYC 40 °C 1 B bilwe u He 6onee 0,04 BT/(m - K') - npu muHyc 40 °C.

Mpu BbIGOPE MaTepunana TeNNoON3oNALMOHHONO CNos MOBEPXHOCTM ¢ TemnepaTypoi oT 19 go 0 ° C cneayet OTHOCUTb K MOBEPXHOCTSIM C
oTpuuaTenbHbIMU TemnepaTypamu.

5.6 MaTtepuanbl , NpMMeHsieMble B Ka4eCTBE TEMMON3ONSALMOHHOIO U MOKPOBHOTO CIIOEB B COCTaBe TENNOW3ONALMOHHON KOHCTPYKLIMM 060pyAoBaHNS 1
Tpy60npoBoAoB, AOMKHbI ObITh CEPTUPULMPOBAHBI (MMETb TMIMEHNYECKOE 3aKMoYeHNe, NOXapHbIN cepTudmKaT, cepTudMKaT COOTBETCTB NS KayecTsa
npoayKuum).

5.7 KoHcTpyKumMst Tennoson nsonaummn Tpybonp o ogos npu 6eckaHanbHOW Npoknagke 4omkHa obnagate NPOYHOCTbLIO Ha cxaTtne He meHee 0,4 Mla.

Mpw 6eckaHanbHOW Npoknagke Te N NOBbIX CeTel criefyeT NPeuMyLLEeCTBEHHO NPUMEHSATL NpeaBapUTENbHO M30NMPOBaHHbIE B 3aBOACKMX YCMOBUSX
Tpy6bl C n3onsaumei n3 neHononuypeTaHa B nonuatuneHoson obonouke ( FTOCT 30732) unu apmoneHobeToHa ¢ y4eTOM AOMYCTMMON TeMnepaTtypbl
NPUMEHEHUs: MaTepuarnoB 1 TemnepaTypHOro rpadmka paboTbl TEMMOBbLIX CETEN.

[MprMeHeHne 3acbinHON n3onsAuuy TpybonpoBoAoB Npu NOA3EMHON NPOKNaake B kaHanax n 6eckaHa n bHO He JonyckaeTcs.

5.8 Mpu 6eckaHanbHoM npoknaake npegBapuUTenbHO N30IMPOBaAHHLbIE pr60|‘|p030ﬂ,bl C nsonsuven n3 neHononunypetTaHa B NnonunaTuneHoBol obonoyke
OOIMKHbI BbITb CHABXEHbI CUCTEMOWN ANCTaHLMOHHOMO KOHTpPOIA BNaXHOCTU U3onaunu.

5.9 He fonyckaeTcsi npuMeHsiTb acbecTo ¢ oaepxall, ue Tenon3onALMOHHbIE MaTepmasbl Ans KOHCTPYKLUMIA TENoBOI N30MNALuM 060pyaoBaHMS 1
Tpy6onpoBoAoB C OTpULATENBHLIMM TEMMNEpPaTypamy COAEPXKaLLMXCS B HAX BELLECTB W AN U3onsumm Tpy6onpoBoaoB NOA3EMHON NPOKNaaku B
HEMpPOXOAHbIX KaHanax.

5 .10 Mpu BbIGOPE TEMNOM3ONALMOHHLIX MATEPUANOB M NOKPOBHLIX CIIOEB CMEAYET YYUTLIBATL CTOMKOCTL MIEMEHTOB TENSIOM30NALMOHHOM
KOHCTPYKLMM K XMMUYECKM arpeccuBHbIM hakTopam OKpyKatoLen Cpeabl, BKIioyas BO3MOXHOE B 034e/CTBME BELLECTB, COAePKaLLMXCS B
U30MMPyEMOM OOBEKTE.

He ponyckaetcs npuMeHeHne Tennon3onsLMOHHbIX MaTeprarnos, CoaepXallynx OpraHMyeckne BeLecTsa , Ans U3onaumum KOHCTPYKLMA 060pyaoBaHns
1 Tpy6onpoBoAoB, CoAepXaLlmX CUMnbHbIE OKUCAINTENW (KUAKWIA KUCNOPOA).

[nsa meTannnyeckmx Nokp bIT U AOMmKHaA npegycMaTpuBaTbCA aHTUKOPPO3MOHHaA 3alimTa unm BbI6MpaTbCﬂ mMaTepuar, He NoaBEPKEHHbI
BO34EWCTBUIO arpecCUBHON cpeapl.

5 .11 [Ans o6opynoBaHus 1 TpyGONpPOBOAOB, NOABEPraloLLMXCS YAaPHbIM BO3AENCTBIUSM 1 BUGPALMK, PEKOMEHOYETCS NPUMEHSITb TENNON30MALUOHHbIE
U30enus Ha ocHO B e 6a3an bTOBOro CynepTOHKOro Uni acbecToB Oro BOSOKHA.

[nst 06beKTOB, NoABepratoLwmxcs BUbpaLmm, Npu NpUMEHEHUN LITYKaTypHbBIX 3aLLMTHBIX MOKPLITUIA CrieayeT NpeaycMaTpuBaTth OKNenKy LTyKaTypHOro
3aLLMTHOIO MOKPbLITUSI C MOCMEAYIOLLEN OKPACKOW.

5.12 Npu npoekTMpoBaHUm OGLEKTOB C NOBbLILLIEHHBIMW CaHUTapHO-rMrmeHn4ecknmmn TpeGOBaHVIHMVI K cogepXxaHuto Nbinn B BO3gyxe nomeLLeHun B
KOHCTPYKUMAX Tennon3onaumm He OonyckaeTcda npuMmeHeHne Mmatepuarnos, 3arpa3HAaAnLWmnMX Bo3ayxX B No M elleHnaAx.

[lonyckaeTcsi npUMeHeHne TenIou3onALMOHHbBIX U34enuii Ha ocHoBe MuHepanbHou BaTel Buga B M CT n BM T no FOCT 4640 ¢ AnameTpom BOMNokHa
He 6onee 5 MKM unv nsgenuin U3 cynepToOHKOro CTEKINOBOOKHA B 06KNagKax co BCEX CTOPOH M3 CTEKIMAHHON UMW KPEMHE3EMHOW TKaHW 1 nog
repMETUYHbIM 3aLMUTHBIM NOKPbLITUEM.

513B KOHCTPYKUMNAX TENNoBon n3onaunn, npeaHasHaveHHbIX Ans obecnevyeHns 3a,ElaHHOl7I TemnepaTypbl Ha NOBEPXHOCTU U30NALUU, B Ka4eCcTBe
NMOKPOBHOIO Crosi PEKOMEHAYETCS NPUMEHATbL MaTepuarbl CO CTENEHbI0 YEPHOTLI He HUXe 0,9 (¢ KoadduumneHTom n3nyyeHmns He Hxe 5,0 BT/(m 2.
K*.

5.14 He ponyckaeTcs NpMMeHeHe MeTannmnyeckoro NOKPOBHOIO Crosi MPY NOA3eMHOM GeckaHanbHOWM Npoknaake 1 npoknagke Tpy6onposoaos B
HenpOXOAHbIX KaHanax.
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nOKpOBHbII;I Cromn 13 TOHKONMCTOBOIO MeTanna c HapYy>XHbIM NONIMMEPHbIM NMOKPbITUEM HE A0oNYCKaeTCA NPUMEHATb B MeCTax , NOABEPXEeHHbIX
npaMomy BO34ENCTBUIO COMHEYHbIX nyqe|7|.

5.15 MOKPOBHLIN CroW AoNycKaeTcsl He NPeaycMaTpuBaTh B TEMMOU30NSALMOHHBIX KOHCTP YKUM SIX HA OCHOBE U3AENUIA U3 BOMOKHUCTLIX MaTepuanos ¢
MOKPBITUEM (K OT MPOBAHHbIX) U3 antOMUHNEBON (OSbIV UMK CTEKIOTKAHM (CTEKMOXOSICTa, CTEKINOPOroXN) U BCMEHEHHOIO CUHTETUYECKOTO KaydyKa Ass
M30MMpyeMbIX 06LEKTOB, PACMONOXEHHbIX B MOMELLEHUSAX, TOHHENSX, NoABanax y Yepaakax 3faHui, 1 npyu KaHansHow npoknagke Tpy6onposoaos.

Tabnuua 1
Yucno cnoeB NapousonsiLMoHHOro matepuana B Tenon3onsLnMoHHoON
KOHCTPYKLMW B 3aBUCUMOCTU OT TemnepaTypbl U30n1pyemMoli NOBEPXHOCTU U
cpoka akcnnyatauum
Napoun3onaumnoHHbIi MaTepuan TonwmHa, Mm
N OT MUHYC 61 4O MUHYC N
oT MuHyc 60 go 19 °C N Hwxe MuHyc 100 °C
100 °C
8 net 12 net 8 ner 12 net 8 ner 12 net
MonunatuneHosas nneHka ( FOCT 10354 ); nneHka 0,15-0,2 2 2 2 2 3 -
nonvemHMNG yT upan bHas knesiwas ( FTOCT 9438 );
0,21-0,3 1 2 2 2 2 3
nneHka nonuatuneHosas TepmoycagoyvHas ( FOCT 25951
) 0,31-0,5 1 1 1 1 2 2
donbra antommHuesas ( FTOCT 618 ) 0,06 -0, 1 1 2 2 2 2 2
M3on (FOCT 10296 ) 2 1 2 2 r 2 2
Py6epong (FTOCT 10923 ) 1 3 - - - - -
1,5 2 3 3 - - -
MprmeyaHus

1 JonyckaeTcs NpUMEHeHWe Apyrux MaTeprarnos, 06ecneyn B aroLLMX YPOBEHb CONPOTUBIEHNUS Naponpo HULLAHUIO He HIKE, YeM Y NPUBELEHHbIX B
rabnuue.

2 [Ins matepuranos € 3aKpbITON NOPUCTOCTBI0, MMEILLMX KO3 MULMEHT Nap 0 Npo Huuaemoc ™M meHee 0,1 mr/(m - 4 - [a), Bo Bcex cny4vasx
NPUHMMAaETCs OAMH Napo M3OMNALMOHHBIN CIION.

5.1 6 Yuncro crnoes napou3onsiLMOHHOrO MaTepvana B TENSIOU30NSLMOHHBIX KOHCTPYKLMSIX Ans o6opyaoBaHust v TpyGONpoBOAOB C OTpULATENbHbIMM
TemnepaTypamm coaepXallnxcsl B HAX BELLeCTB peKkOMeHAyeTCs NpMHMMaTh no tabnuue 1.

5.17 MNpu NpUMEHEHUN TENSION3ONSLMOHHBLIX MaTepUanoB 13 BCNIEHEHHbIX NONTMMEPOB C 3aKPbITbIMWU NOpaMu HeobxoauMocCTb NpUMeHeHnA
Nnapoun3onAuMOHHOrO Crioa Ao0JHKHa 6bITb 060CHOBaHa pac4yeToM. [pn UCKNIOYEeHNM NApON30NALMOHHOIO Crlos crnepyet npegycMmatpuBaTb
repMeTn3aumio CTbIKOB U3Aenuii Matepmanamm , He NPoMNycKalLLMMK BOASIHbIE Napbl.

5.1 8 Tennom3onauMOHHbIE KOHCTPYKLMM U3 MaTepuasnos ¢ rpynnoi roptovectu '3 n I 4 He gonyckaeTcst npegycmaTpyBaTh 415 060pyA0BaHNA U
TpybGONpOBOAOB , PACMONOXEHHbIX:

a) B 34aHuAX, KpoMe 34aHui | V cTeneHn orHeCTOMKOCTU, OAHOKBAPTUPHBIX XWUMbIX JOMOB M OXNaXAaeMblX NOMELLEHUIA XONOANUMbHUKOB;
6) B HapyXHbIX TEXHOMOIMYECKNX YCTAHOBKaX, KPOMe OTAENbHO C T osiliero 060pyaoBaHus;

B) Ha 3 CTakagax, rarnepesx v B TOHHENSAX Npy Hanuuum kabenen unu TpybonpoBoaoB, TPaHCMOPTUPYHOLLMX FOprOYMe BeLLecTBa.

Mpn aTOM gonyckaeTcs NpUMeHeHue roprodmx Mmatepuanos rpynnsl '3 unu M4 ans:

- MApOU30NSILMOHHOIO CIosi TONLWMHON He Bonee 2 MM;

- CI1051 OKpaCKW U NieHKN TonLmHon He 6onee 0,4 Mwm;

- MNOKPOBHOTO Crosi TPy6ONPOBOAOB, PACMONOXEHHbIX B TEXHUYECKMX MOABASbHbIX 9Ta)Xax MU MOAMNOMbAX C BbIXOAOM TOMbKO Hapyxy B 3gaHusx | u ll
cTeneHen OrHeCTOMKOCTH NPU YCTPOWCTBE BCTABOK ANMHON 3 M U3 HEroprounx Matepumanos He 6onee yem yepes 30 M AnuHbl Tpy6onpoBoaa;

- TeNNION30NALMOHHOIO CNosA 13 3ann B OMHOro NneHononuypeTaHa npy NOKPOBHOM crioe U3 OLIMHKOBAHHOW CTanu B HapPYyXHbIX TEXH ONOrnyecknx
YCTaHOBKaXx N TOHHeNsAX.

MoKpoBHEIN crnoi 13 cnaboropovmx matepuanos rpynn 1 u 2, npuMeHaeMbIX ANs HapYXXHbIX TEXHONMOMMYECKMX YCTaHOBOK BbICOTON 6 M 1 Gonee,
[OSKeH BbITb Ha OCHOBE TKaHW 1 3 MUHEParbHOIO UMW CTEKINSIHHOTO BOOKHA.

5.19 Tennosas n3onsaumsa TpybonpoBoaoB M 060pyaoBaHUS AOMKHA COOTBETCT B OBaTh TpeboBaHAM 6€30nacHOCTU 1 3aLUMThl OKPYXKatoLLen cpeabl.

Ona Tpy6onpoBoAOB HAA3EeMHO NPOKMAAKV NPU MPUMEHEHN 1 TEMOU3ONALMOHHBIX KOHCTPYKLMIA U3 roptoumx MaTepuanos rpynn '3 u 4 cnegyert
npeaycmartpueath:

- BCTaBKW ANWHON 3 M U3 HEroptoumx matepuaros He 6onee yem Yepe3 100 M AnuHbl Tpybonposoaa;

- Y4acCTKM Tennon3onAaumMOoHHbIX KOHCprKLWIPI 13 Heropr4unx matepuanoB Ha pacCToAHUN HE MeHee 5 M OT TeXHONOrM4yecKnx YCTaHOBOK, coaepxawnx
roptovue rasbl U XXUOKOCTWU.

Mpu nepeceyeHny TpyGoNpPOBOAOM NPOTUBOMNOXAPHOI Nperpaabl crneayeT NpeaycMaTpueaTh TENTOM30NALMOHHbLIE KOHCTPYKLMM U3 HEMOPHYMX
maTtepuarsnos B npedenax pasm e pa npoTWB OMo XapHoi nperpagb!.

Mpu NPYMEHEHNN KOHCTPYKLMIA TENNMONPOBOAOB B TEMSIOBON U30MSALMU U3 FTOPHOYMX MaTepUarnoB B HEroproyer obonoyke JonyckaeTcst He aenatb
NPOTUBONOXAapHble BCTaBKU.
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TpeboBaHus K NoXapHON 6e30MNacHOCTM TENNON3ONALMOHHBIX KOHCTPYKLMIA TPyOONpo B 0A0B TENnoBbIX ceTen npusegeHsl B CHulM 41-02.

5.20 [1ns1 anemeHTOB 060pyA0BaHMsA 1 TpYGONPOBOAOB, TPeByIoWmMX B NPOLEcce aKCniyaTaum CMCTeMaTMYeckoro HabniogeHus, cneayet
npeaycmartpueatb c6OpHO -p a36opHbIe CbeMHbIE TEeMnoU3oNALMOHHBIE KOHCTPYKLMN.

CbeMHbIe TEMNON30NALUMOHHbIE KOHCTPYKLMU AOMKHbI NMPUMEHSTLCS AN U3OMNSALMM JIHOKO B, (oriaHLEBLIX COEAMHEHWUIA, apMaTyphbl, CarlbHUKOBBLIX U CUI
b(POHHbBIX KOMMEHCATOPOB TPYGONPOBOAOB, @ TAKKE B MECTaxX U3MEPEHWIA U MPOBEPKM COCTOSIHUS M3ONUPYEMbIX NOBEPXHOCTEN.

5.21 N3pgenus u3 MMHepansbHOM M CTEKMSIHHOM BaTbl, NPUMEHSIEMbIe B Ka4eCTBe Tennou3ossLMOHHOIO Cros Ans TpybonpoBoao B NoA3eMHoMN
KaHasnbHoW NPoKnagKu, AOMKHbI BbiTb rMaPodoBU3MPOoBaHbI.

He AonyckaeTca npuMmeHeHne Tennons3onaunoHHbIX MaTtepuarnos, NoABEPXEeHHbIX AeCTPYKUUK npu B3aMMOAEWNCTBUN C Bnaron (MaCTI/I‘-IHaﬂ nsonauusa,
n3genna n3BeCTkoBO-KpeMHEe3eMNCTble, NEPNIUTOLEMEHTH bl € N cosenmosue) .

6 MPOEKTUPOBAHWE TEMNOBOW N30NALINN

6.1 OnpegeneHune TOMNLWMHbBI TENMOU3ONSALUNOHHOIO CNOS N0 HOPMUPOBAHHOW NOTHOCTM TEMNMOBOrO NOTOKa.

6. 1. 1 HopMbl NfOTHOCTM TEMMOBOrO NOTOKA Yepes N30NIMPOBaHHYO NOBEPXHOCTb 06bEKTOB, pacnonoxeHHbIx B EBponerickom pervmoHe Poccun,
crnegyet npuHUMaThb He Gonee YKa3aHHbIX:

Onss obopydosaHusi u mpy6ornpoeodos ¢ MooXXumesbHbIMU memrepamypamu, PacrosIOKEHHbIX:

- Ha OTKPbLITOM BO3AyXe - Mo Tabnuuam 2 u 3;

- B NOMeLLeHn - no Tabnuuam 4 u 5;

0Ons obopydosaHusi u mpy60onpo8odos ¢ omp u yamerbHbIMU memMrepamypamu, PacrionoXeHHbIX:

- Ha OTKPbITOM BO3AyXe - Mo Tabnuue 6;

- B NOMeLLeHn - no Tabnuue 7,

npu npoknadke 8 HernPOXoOHbIX KaHamax:

- Ans Tpy6onpoBoAoB ABYXTPYOHbIX BOASIHLIX TEMNMOBLIX ceTel - no Tabnvuam 8 n 9;

- ANs NaponpoBOAOB C KOHAEH C aTonpoBoAaMm Npu X COBMECTHOW NPOKIaAke B HENPOXOAHbIX kaHanax - no tabnuue 10;
Ansa Tpybonposoaos ABYXTPYOHbLIX BOASHbLIX TENSOBbLIX CETEN Npu beckaHanbHON Npoknaake - no Tabnuuam 11, 12.

Mpn NpoekTUpoBaHUN TENSIOBOW U3ONALMN AN TEXHONOMMYECKNX prGOHDOBO,CLOB, npokKnaabiBaeMbIX B KaHanax v 6eckaHa n bHo, HOPMbI NNIOTHOCTU
TENJI0BOro NOTOKa cneayer npuHnMaTh Kak ana pr6OI'IPOBO,E|OB, npoKnagbiBaeMblX Ha OTKPbITOM BO34yXe.

6 .1. 2 [pu pacnonoxeHnn n3onmpyembix 06bLEKTOB B APYIMX PErMOHAX CTPaHbl CreAyeT NPUMEHSTb KO3MUUNEHT K , y4nTbl B alOLUA U3MEHeEHNEe
CTOMMOCTM TENSOTbI B 3aBUCMMOCTM OT palioHa CTpouTenbCcTBa 1 cnocoba npoknagku Tpybonposoaa (Mecta ycTaHOBKM 000pyaoB aHUS):

- HOPMbI NAIOTHOCTW TEMMOBOIO NOTOKA AN MAOCKON MOBEPXHOCTU U LIMMNHAPUYECKOM MO B @PXHOCTU C YCMOBHbLIM Npoxofom 6onee 1400 mm q’ed

onpeaensoTcs no gopmyne

qred = qK , ( 1)
- HOPMbI NIOTHOCTU TEMSIO B Or0 NOTOKA AN LUIIMHAPUYECKOW NOBEPXHOCTU YCIOBHbIM npoxoaoM 1400 MM U MeHee onpeaensitoTcs no opmyre

9/ =qK, (2)
e q- HOPMMPOBAHHAs MOBEPXHOCTHASK MAOTHOCTb TEMMOBOrO NOToKa, BT/MZ, npuHuMaemMas o Tabnuuam 2 - 7;

Q/- HOPMMPOBAHHAsH MMHEHAas MMNOTHOCTb TEMMOBOTO NOTOKa (Ha 1 M AMMHBI LUNUHAPUYEckoro oGbekTa), BT/M 2, npuHuMaemast no Taénuuam 2- 12.

Tabnuua 2 - Hopmbl NIOTHOCTU TENJIOBOro NOTOKa 060pyA0BaHNsA M TPYGONPOBOAOB C NONOXUTENbLHLIMYU TemMnepaTypamu npun
pacnonoXeHMn Ha OTKPbLITOM BO3AyXe M Yucne 4Yacos paboTbl 6onee 5000

Temnepatypa TennoHocutens, °C
Ty,;:;aanHpbéZ:::,X:ﬂ 20 ‘ 50 ’ 100 ‘ 150 ‘ 200 ‘ 250 ’ 300 ‘ 350 ‘ 400 ‘ 450 ‘ 500 ’ 550 ‘ 600
MnoTHOCTb TennoBoro NoToka, B 1/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 M1 | 128 | 145 | 163
40 5 12 23 35 47 60 75 9 | 106 | 123 | 142 | 161 | 181
50 6 14 26 38 51 66 81 98 | 15 | 133 | 153 | 173 | 195
65 7 16 29 43 58 74 9 | 108 | 127 | 147 | 169 | 191 | 214
80 8 17 31 46 62 78 9% | 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
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YCcnoBHbIV Npoxog

Temnepatypa TennoHocutens, °C

royBonpoBOLa, 20 ‘ 50 ‘ 100 ‘ 150 ‘ 200 | 250 ‘ 300 ‘ 350 ‘ 400 ‘ 450 ‘ 500 ‘ 550 ‘ 600
MnoTHocTbL Tennosoro notoka, B 1/m
150 1 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
300 18 39 67 95 124 153 191 224 259 296 333 373 414
350 22 45 77 108 140 17 3 208 244 281 320 361 403 446
400 25 49 84 117 152 187 223 262 301 343 385 430 476
450 27 54 91 127 163 200 239 280 322 365 410 457 505
500 30 58 98 136 175 215 256 299 343 389 436 486 537
600 34 67 112 154 197 241 286 333 382 432 484 537 593
700 38 75 124 170 217 264 313 364 416 470 526 583 642
800 43 83 137 188 238 290 343 397 453 511 571 633 696
900 47 91 150 205 259 315 372 430 490 552 616 681 749
1000 52 100 163 222 281 340 400 463 527 592 660 729 801
1400 70 133 215 291 364 439 514 591 670 750 833 918 1098
Bonee 14 00 n nnockve MNOTHOCTL TENNOBOrO N OToKa, BT/M?
rlosepxrocTy 15 ‘ 27 ‘ 41 ‘ 54 ‘ 66 | 77 ‘ 89 ‘ 100 ‘ 10 ‘ 134 | 153 ‘ 174 | 192
Mp MMe YaHu e - MPOMEXYTOUHBI € 3HAaYEeHWst HOPM NIOTHO CTW TEMMOBOTO NMOTOKA CIIeAYET ONpenensTb UHTEPTONALMEN.
Tabnuua 3 - Hopmbl NNIOTHOCTU TENJIOBOro NOoToka 060pyA0BaHNs M TPYGONPOBOAOB C NMONOXUTENbLHLIMU TemMnepaTypamu npun
pPacnosioXXeHM Ha OTKPbLITOM BO3AyXe M Yncn e YacoB pabotbi 5000 n meHee
TemnepaTypa TennoHocuTens, °C
Tfy"gﬂ“pﬂ:::";ﬁ 20 ‘ 50 ‘ 100 ‘ 150 ‘ 200 ‘ 250 ‘ 300 ‘ 350 ‘ 400 ‘ 450 ‘ 500 l 550 | 600
MnoTHocTk Tenno B oro noToka, Br/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
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 60 2 670 740 812
900 59 112 183 248 312 377 443 511 581 652 725 800 877
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TemnepaTypa TennoHocuTens, °C

YCnoBHbIV Npoxog

royBonpoBOLa, M 20 ‘ 50 ‘ 100 ‘ 150 ‘ 200 ‘ 250 ‘ 300 ‘ 350 ‘ 400 ‘ 450 ‘ 500 ’ 550 ‘ 600
MnoTHocTk Tenno B oro noToka, Br/m
1000 64 123 199 269 339 408 479 552 626 702 780 860 941
1400 87 165 264 355 444 532 621 712 804 898 995 1092 1193
Bonee 1400 n nnockne MnoTHoCTb TEennoBoro notoka, Br/m 2
rloBepxocTy 19 ‘ 35 ‘ 54 ‘ 70 ‘ 85 ‘ 99 ‘ 12 ‘ 125 ‘ 141 ‘ 158 ‘ 174 ‘ 191 ‘ 205
Mprmey aHu e - MpoMexyTouHble 3HaYEHUst HOPM MIIOTHOCTYM TEMMOBOrO MO T OKa CreAyeT ONPeaensTb UHT eprionsuve M.
Tabnuua 4 - Hopmbl NAOTHOCTU TENJIOBOro NOTOKa A Nsi 060pyAoOBaHUA U TPy6GONPOBOAOB C NOMOXUTENbHLIMU TeMnepaTypaMm npu
pacnosnoXXeHnm B NOMELLEHUMN U Yucne 4YacoB pabotbl 6onee 5000
Temnepatypa TennoHocutens, °C
?;éi”pﬂ:::xm 50 ‘ 100 l 150 | 200 ‘ 250 ‘ 300 ‘ 350 ‘ 400 | 450 ‘ 500 ‘ 550 ‘ 600
MnoTHocTk Tennosoro notoka, Br/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
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 88 118 148 179 212 246 281 318 357 396
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 99 187 263 337 411 485 561 638 716 797 880 964
Bonee 14 00 n nnockve MNOTHOCTL TENNoBOro NoToKa, Br/m 2
rloBepxrocTy 23 ‘ 41 l 56 | 69 ‘ 82 ‘ 94 ‘ 106 ‘ 118 | 130 ‘ 141 ‘ 153 ‘ 165
Mpyimey aHu e - MpoMexyTouHble 3 Ha4e HWUSt HOPM MOTHOCTY TENMOBOTO MOTOKA CreayeT onpeaensiTs UHTEPNONALMEN.
Tabnuua 5 - Hopmbl NAIOTHOCTM Te NJIOBOro NOTOKa ANsi 060pyAOBaHUA U TPy6GONPOBOAOB C NOMOXUTENbHLIMU TeMnepaTypaMm npu
pacnosnioXXeHnm B NOMELLEeHUM 1 Yucrne 4acos paboTbl 5000 n meHee
Temnepatypa TennoHocutens, °C
:;:;&T;Z:::ﬁﬁ 50 ‘ 100 l 150 ‘ 200 ‘ 250 ‘ 300 ‘ 350 ‘ 400 ‘ 450 l 500 | 550 ‘ 600
MnotHocTk Tennosoro notoka, Br/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
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02.01.2018

CHwuIM 41-03-2003 Tennosas n3onsuus obopynosaHus n Tpybonposoaos

YCnoBHbIV Npoxog

Temnepatypa TennoHocutens, °C

26‘46‘63‘78‘92‘105‘119‘132‘145‘158‘

royBonpoBOLa, M 50 ‘ 100 ‘ 150 ‘ 200 l 250 ‘ 300 ‘ 350 | 400 ‘ 450 ‘ 500 ‘ 550 ‘ 600
MnoTHocTbL Tennosoro notoka, Br/m

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 18 139 161 184 208 233

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 85 123 162 201 242 284 328 373 419 467 517

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 65 127 182 236 290 345 402 460 520 582 645 710

800 73 141 202 261 320 379 441 504 568 635 703 772

900 81 156 221 285 349 413 479 547 616 687 760 834
1000 89 170 241 309 378 447 518 590 663 739 816 896
1400 120 226 318 406 492 580 668 758 850 943 1038 11 36

Bon ee 14 00 n nnockne [NOTHOCTbL T € NMOBOro NOTOKa, Br/m?

NOBEPXHOCTY 71 180

MNpymey aHne - MNpom e XYTOYHbl€ 3Ha4YeHUA HOPM NMITOTHOCTU TENNOBOIO NOTOKa crieayeTt onpenendatb MHTEpNonAunen.

Tabnvua 6 - Hopmbl NIOTHOCTHM TENIOBOrO NOTOKa A Nsi 06opyAoBaHUs U TPYGONPOBOAOR C OoTpULIaTeNlbHLIMU TeMnepaTypamu npu
pacnonoXxeHWM Ha OTKPbITOM BO3ayxe

TemnepaTypa TennoHocutens, °C

YCcnoBHbI Npoxog

Tpy6onpoBoaa, MM 0 ‘ MuHyC 10 ‘ MUHYyC 20 ‘ MUHYC 40 ‘ MUHyc 60 ‘ MUHYyC 80 ‘MI/IHyC 100‘MMHyC 120‘MI/IHyC 140‘MMHyC 160‘MI/IHyC 180
MnoTHOCTL T € NNoBOro noToka, Br/m
20 3 4 6 7 9 10 12 14 16 17
25 3 5 6 8 9 11 12 15 17 18
40 4 5 5 7 9 10 12 13 16 18 19
50 5 5 8 10 1 13 14 16 19 20
65 6 6 7 9 1 13 14 16 18 20 21
80 6 6 8 10 12 14 15 17 19 21 22
100 7 7 9 1 13 15 17 18 20 22 23
125 8 8 9 12 14 16 18 20 21 24 25
150 8 9 10 13 15 17 19 21 23 26 27
200 10 10 12 16 18 20 23 25 27 29 31
250 1 12 14 18 20 23 26 27 31 33 35
300 12 13 16 20 22 25 28 30 34 36 38
350 14 15 18 22 24 27 30 33 36 38 41
400 16 16 2 23 26 29 32 34 38 40 43
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02.01.2018

CHwuIM 41-03-2003 Tennosas n3onsuus obopynosaHus n Tpybonposoaos

YCnoBHbIV Npoxog

TemnepaTtypa TennoHocutens, °C

TpyGonposoaa, MM 0 ‘ MuHyc 10 ‘ MUHyc 20 ‘ MUHyc 40 ‘ MUHycC 60 ‘ MUHyc 80 ‘MVIHyC 100|MV|Hyc 120‘MVIHyC 140‘MVIHyC 160‘MVIHyC 180
MnoTHoCTb T € NnoBoro noTtoka, Br/m
450 17 18 21 26 28 31 34 37 39 42 45
500 19 21 23 27 30 33 36 38 41 44 46
Bonee 500 n nnocku e MNOTHOCTL TENNOBOrO NoToKa, BT/M 2
NoBEPXHOCTU 17

‘12‘12‘13‘13‘14‘15‘15‘16‘17‘17

anMeanM e - I'Ipome)KyTquble 3 Ha4e H1UA HOPM NMTOTHOCTU Te NNI0BOro NOTOKa criefyeTt onpeaensdtb I/IHTepI'IOJ'IFILl,Meﬁ.

Tabnuua 7 - HOprI NAOTHOCTU TeN/OBOro NOTOKa Ansd oﬁopy.qOBaHun u prGOHpOBOAOB C oTpuuaTesnibHbIMM TeMnepaTypaMmu npu

pacnonoxeHuu B N omMeLue HUn

Temnepatypa TennoHocutens, °C
::;62)3:;2:::)(;?/1 0 ‘ MuHYyC 10 ‘ MUHYyC 20 ‘ MUHYC 40 ‘ MUHYyC 60 ‘ MUHYyC 80 ‘MI/IHyC 100‘MMHyC 120‘MI/IHyC 140‘MMHyC 160‘MI/IHyC 180
MnoTHOCTL Tenno B oro notoka, Br/m
20 5 6 6 7 9 10 12 14 15 16 18
25 6 7 1 8 10 1 12 14 16 17 20
40 7 7 8 9 11 12 13 16 17 19 21
50 7 8 9 10 12 13 14 17 19 20 22
65 8 9 9 1 13 14 16 18 20 21 23
80 9 9 10 12 13 15 17 19 20 22 24
100 10 10 1 13 14 16 18 20 21 23 25
125 1 1 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 32 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
500 28 29 30 33 35 37 40 42 45 47 49
Bonee 500 1 nnockne [MnoTHocTb TennoBoro NoTtoka, Bt/m 2
rrosepxrocTy 15 ‘ 16 ‘ 16 ‘ 16 ‘ 16 ‘ 16 ‘ 17 ‘ 17 ‘ 18 18 18
MpumMeyaHue - MpomexyTouHble 3HaY € HYSi HOPM NOTHOCTY TEMIOBOro NOTOKa CreayeT OnpeaensiTb UHTePronsaLumnen.
Tabnuua 8 - Hopmbl NOTHOCTU TENIOBOrO NOTOKa ANS TPY60NpoBoAOB ABYXTPYOHbLIX BOAAHBLIX CeTel Npy NOA3EMHON KaHanbHOW
NpoKagke U NPoAOCIKUTENbHOCTU paboThl B rog 6onee 5000 4
CpepnHerogoBas Temnepartypa TennoHocuTens (nogatowwmin/obpatHeiit), °C
YcnoBHbIN npoxog Tpy6onposoaa, Mm 65/50 90/50 110/50
CyMMmapHas niMHenHasi NNOTHOCTL TEeMoBoro noToka, Br/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
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02.01.2018 CHwuIM 41-03-2003 Tennosas n3onsuus obopynosaHus n Tpybonposoaos
CpepgHerogoBas Temnepartypa TennoHocuTens (nogatowmin/obparHeii), °C
YcnoBHbIV npoxog Tpybonposoaa, Mm 65/50 90/50 110/50
CymMmapHast MMHenHas NNoTHOCTL TEMNSIOBOro noToka, Br/m

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 1M1 129 145
700 123 144 160
800 137 160 177
900 151 176 197
1000 166 192 212
1200 195 225 250
1400 221 256 283

Mpumeya H ns

1 PacyeT H ble cpegHerogoBble TemMnepaTtypbl BOAb! B BOASH biX TENNOBbIX ceTsax 65/50, 90/ 50 n 110 /50 °C cooTBETCTBYIOT TEMMNEPATYPHbLIM

rpachmkam 95-7 0, 150-7 0 n 180-7 0 °C .

2 MpoMeXyTOUHbIE 3HAYEHWSI HOPM NIOTHOCTY TEMMOBOrO NOTOKA CNeAyeT OnpeaensTs MHTEPNONsALMEN.

Tabnuua 9 - HopMmbl NIOTHOCTU TeNsI0BOro NoToka ans prﬁonpOBo.qOB AByXprGHbIX BOAA H biX ceTen npu NoA3eMHOMN KaHanbHoOWM

NpoKmnagke U NPoAoIKUTENbHOCTU paboThl B rog 5000 4 n meHee

CpepnHerogoBas Temnepartypa TennoHocuTens (nogatoLwwmin/obpatHeiit), °C
YcnoBHbIN npoxod Tpy6onposoaa, MM 65/50 90/50 110/50
CymMMmapHas nuHenHasi NNOTHOCTL TEMoBoro noToka, Br/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
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02.01.2018 CHwuIM 41-03-2003 Tennosas n3onsuus obopynosaHus n Tpybonposoaos

CpepgHerogoBas Temnepartypa TennoHocuTens (nogatowmin/obpatHeiit), °C

YcnoBHbIV npoxog Tpybonposoaa, Mm 65/50 90/50 110/50

CymMmapHast MMHenHas NNoTHOCTL TEMNSIOBOro noToka, Br/m

1000 203 234 261
1200 239 277 305
14 00 273 316 349

Mpum e yaHue - CM. NnpumeyaHus k Tabnuue 8 .

Tabnuua 10 - HopMbI NNOTHOCTY TENIOBOro NOToKa Yepes NoBepXHOCTb U3O0NSLMK NapOoNpPOBOAOB C K OHAeHCaTONpPOBOAaMU NPU UX
COBMECTHOM npokKnaake B HeNpPoxXoAHbIX KaHanax

YcnosHbii  [[MaponposogKoHaeHcaTonposog| |_|apOI'IpOBO,q’KOH,qucaTOI'IpOBO,D,’napOI'IpOBOﬂ,‘KOH,D,eHcaTOI'IpOBO,q |_|apOI'IpOBO,q’KOH,qucaTOI'IDOBO,D, Mapor
oy 6222):):?)/:\03, PacuetHas Temnepatypa TennoHocuT e ns, °C
MM 115 100 150 100 200 100 250 100 3
25 25 22 18 30 18 41 18 51 18 €
32 25 23 18 32 18 43 18 54 18 €
40 25 25 18 33 18 45 18 58 18 1
50 25 27 18 36 18 52 18 64 18 1
65 32 31 21 43 21 58 21 71 21 13
80 40 35 23 46 23 62 23 81 22 ¢
100 40 38 23 49 23 66 23 81 22 ¢
125 50 42 24 53 24 72 24 88 23 1
150 65 45 27 58 27 78 27 94 26 1
200 80 52 27 68 27 89 27 108 28 1
250 100 58 31 75 31 99 31 119 31 1
300 125 64 33 83 33 110 33 133 33 1
350 150 70 38 90 38 118 38 143 37 1
400 180 75 42 96 42 127 42 153 41 1
450 200 81 44 103 44 134 44 162 44 1¢
500 250 86 50 110 50 143 50 173 49 2
600 300 97 55 123 55 159 55 190 54 2
700 300 105 55 133 55 172 55 203 54 2
800 300 114 55 143 55 185 55 220 54
MpumeyaHue - MNpomexyTouHble 3Ha4YEHUs1 HOPM MIIOTHOCTM TENSIOBOrO NOTOKA CrefyeT onp e AeNnsTb MHTEPMNONsLMei.

Tabnuua 11 - Hopmbl NAOTHOCTM TENNOBOro NOTOKa ANA TPy60oNpoBOAOB ABYXTPYOHbLIX BOAAHbLIX CeTel Npu noa3eMHOWU 6eckaHanbHoOM
NpoKnagke U NPOAOCIKUTENbHOCTU paboThl B rog 6o n ee 5000 4

CpepgHerogoBas Temnepartypa TennoHocuTens (nogatowmin/obparHeii), °C
YcnoBHbIV npoxog Tpybonposoaa, Mm 65/50 90/50 11 0/50
CymMmapHast MMHenHas NoTHOCTL TEMNSIOBOro noToka, Br/m
25 27 32 36
32 29 35 39
40 31 37 42
50 35 41 47
65 41 49 54
80 45 22 59
100 49 58 66
125 56 66 73
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02.01.2018 CHwuIM 41-03-2003 Tennosas n3onsuus obopynosaHus n Tpybonposoaos

CpepgHerogoBas Temnepartypa TennoHocuTens (nogatowmin/obpatHeiit), °C
YcnoBHbIV npoxog Tpybonposoaa, Mm 65/50 90/50 11 0/50
CymMmapHast NIMHenHas NNoTHOCTbL TEMNSIOBOro noToka, Br/m
150 63 73 82
200 77 93 100
250 92 106 117
300 105 121 133
350 118 135 148
400 130 148 163
450 142 162 177
500 156 176 194
600 179 205 223
700 201 229 149
800 226 257 179
900 250 284 308
1000 275 312 338
12 00 326 368 398
14 00 376 425 461
MpumeyaHve - CM. npumevaHus Kk Tabnuue 8 .

Tabnuua 1 2 - HopMbl NIOTHOCTY TENNIOBOIO NOTOKa ANA TPy60npo B 0A40B ABYXTPYGHbIX BOAAHLIX CETEN NpY Noa3eMHON 6eckaHanbHoOM
NpoKagke u NPoAoIKUTENbHOCTU paboThl B r oa 6onee 5000 4 u meHee

CpepgHerogoBas Temnepartypa TennoHocuTens (nogatowmin/obpatHeiit), °C
YcnoBHbIV npoxog Tpybonposoaa, Mm 65/50 90/50 110/50
CymMmapHasi NMHenHas NNoTHOCTb TENMOBOrO NOTOK a, BT/m
25 30 35 40
32 32 38 43
40 35 41 47
50 40 a7 53
65 46 55 60
80 51 60 66
100 57 67 74
125 65 76 34
150 74 86 94
200 93 107 117
250 110 125 138
300 126 144 157
350 140 162 177
400 156 177 194
450 172 196 213
500 189 214 232
600 219 249 269
700 147 290 302
800 278 312 341
900 310 349 380
10 00 341 391 414
12 00 401 454 491
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02.01.2018 CHwuIM 41-03-2003 Tennosas n3onsuus o6opyaoBaHusi u TpybonpoBodos

CpepgHerogoBas Temnepartypa TennoHocuTens (nogatowmin/obpatHeiit), °C

YcnoBHbIV Npoxog Tpybonposoaa, Mm 65/50 90/50 110/50

CymmapHaﬂ JNIMHEHas NIOTHOCTb TEMMOBOIO MOTOK a, BT/m

14 00 467 523 567

MpumeyaHue - CM. NpuM e YaHus k Tabnuue 8 .

KoachpuumeHT K, yunTbIBaOLLMIA UISMEHEHWE CTOMMOCTU TENMOThI U TEMMOU3OMNSILIMOHHON KOH CTPY K LW B 3aBUCUMOCTY OT paiioHa CTPOUTENbCTBA U
cnocoba npoknagku TpybonpoBoaa (MecTa ycTaHOBKM 060pyAoB aHus), cnegyeT npuHuMmatb no tabnuue 13.

6.1.3 PacueTHble XapaKkTepUCTUKM TENNTON30ONALUMNOHHbBIX Matepuanos n n3genun, npUMeHAeMbIX Ona n3onauun oGopynosava n pr60nposo,u03
Haf3eMHOW 1 NOA3EMHOW NpoKnagok, cneayet npuHMMaThb C y4eTOM NNOTHOCTU B KOHCTPYKUUK, BNAaXXHOCTU B YCIOBUAX 3KCNyaTauuun, LWBOB U
BNMNAHNA MOCTUKOB XOnoaa 3yieMeHTOB KpenneHus.

KoadppmumeHT Tennonpo B 04HOCTH YNNOTHAKLWNXCA MaTepnanos npu OonNTUMarnbHOM NIOTHOCTU B KOHCTPYKUMU cnegyeTt npuHMMaTb No AaHHbIM cep T
MY Kaumo HHbIX UCNbITAHUA U NO AAHHBIM, NPUB €4eHHbIM B Ceoge npaBun Ha NPOEKTUPOBaHUE TEMNSIOBOWN N30NSALMN.

Tabnuua 13 - KoadhcpuumeHT K, y 4 uTbiBaloLMin U3MEHEeHUe CTOMMOCTU TENNOTbI B 3aBUCUMOCTM OT palioHa CTPOUTENbCTBA U crnocoba
npoknapa k1 TpyéonpoBoaa (Mecrta ycTaHOBKM 060py0BaHus)

Cnocob6 npoknaakv obopynoBaHus U MecTopacnonoxeHue obopyaoBaHus
Paiton cTpouTenscTea Ha OTKPLITOM B NMOMeLLEeHUH, B HENPOXOHOM 5
BO3AyXxe TOHHene KaHane GeckaranbHeli
EBponevickne panoHbl 1,0 1,0 1,0 1,0
Ypan 0,98 0,98 0,95 0,94
3anagHast Cubupb 0,98 0,98 0,95 0,94
Bocto4yHas Cnbupb 0,98 0,98 0,95 0,94
\NanbHuin Boctok 0,96 0,96 0,92 0,9
PaiioHbl KpaliHero CeBepa 1 NpypaBHEHHbIE K HUM 0,96 0,96 0,92 0,9

6 .1. 4 Npu 6eckaHanbHON Npoknagke Tpy6onpoBOAOB TEMNNONPOBOAHOCTL OCHOBHOTO CIl0Si TENION30NALMOHHOW KOHCTPYKLWMM A x onpeaensercs no
dopmyne

A= AoK @)
rae Ao -  TEnnonpoBOAHOCTbL CYXOro Matepuana OCHOBHoro cros, Bt /(m - K');

K- KO3(MULMEHT, yUNTLIBAIOLLUIA YBENUYEHUE TEMMONPOBOAHOCTU OT YBIAXHEHUS!, MPUHUMAEMBIA B 3aBUCMMOCTM OT BMAA TENMON3ONSALMOHHOTO
mMartepuana u Tuna rpyHTta no tabnuue 14.

Tabnuua 14
KoadpdbmumeHT yBnaxkHeHns K
MaTtepuan Tennon3onsLMoHHOro crnos Tun rpyHTta no FOCT 25100
ManosnaxHbIn BraxHbin HacbileHHbI Bogown
MeHononunypeTtaH 1,0 1,0 1,0
IJApMO N eHo 6eToH 1,05 1,05 1,1
MeHononumepmMuHepa n 1,05 1,05 1.1

6 .1. 5 3a pacyeTHyl0 TeMnepaTypy OKpyXKatoLLe cpefpl Npy pacyeTax no HOPMUPOBAHHOW NIIOTHOCTY TEMIOBOTO NOTOKA CreayeT NPUHUMaTh:
a) ANs U30NMPYeMbIX MOBEPXHOCTEN, PACTONOXEHHbIX Ha OTKPLITOM BO3AYXeE:

- ANsi TeXHomorn4yeckoro obopynoBaHus 1 TPyOGoONpPoBOAOB - CPEHIO 3a rof;

- Anst TpyGonpoBOAOB TENMOBbLIX CETeN NPK KPYrioroAnyHoi paboTe - CPEAHIo 3a rof;

- Ans Tpy6onpoBoAoB TennoBbIx ceTe, paboTaoLmx TONbKO B OTOMUTENBHBIV NEpUog, - CPEOHIOK 3a Nepuod Co CPeaHECYTOYHON TeMnepaTypon
Hapy>xHoro Bosayxa 8 °C n Huxe;

6) ANs n3onMpyembix NOBEPXHOCTEN, PacnonoXeHHbIX B noMeLleHuu, - 20 °C;
B) Ansi Tpy60onpoBoAoB, pacronoXeHHbIX B TOHHENSsIX, - 4 0 °C ;

r) Ansi noA3eMHOV NPOKIaZAKW B KaHanax unu npu 6e ck aHan bHOW npoknagke Tpy6onpoBoAoB - CPEHIo 3a rof TeMnepatypy rpyHTa Ha rnybuHe
3anoxeHus ocn Tpybonposoaa.

Mpy BennynHe 3arnybneHns BepxHen YacTu nepekpbl T U kKaHana (Mpy Npoknagke B KaHanax) unv Bepxa Tennon3onsauMoHHON KOHCTPYKLMK
Tpybonposoga (npu 6eckaHanbHon npoknagke) 0,7 M 1 MeHee 3a pacHeTHYIO TeMnepaTtypy OKpYXXatoLen cpeapbl AoMKHa NPUHUMATLCS Ta Xe
TemnepaTypa HapyXHOro Bo3flyxa, YTo 1 Npu HaA3eMHOW NPoKNaakKe.

6 .1. 6 PacueTHyto TemnepaTtypy TENIOHOCUTENS TEXHONOIMYecKoro 06opya0BaHUs U TpyGONPOBOAO B CrieayeT NpUHUMATL B COOTBETCTBUM C
3a/laHnEeM Ha NPOEKTUPOBaHVE.
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02.01.2018 CHwuIM 41-03-2003 Tennosas n3onsuus o6opyaoBaHusi u TpybonpoBodos
[ns Tpy6onpoBoaoB TeNNOBbIX CETEN 3a pacHETHY TeMnepartypy TENNOHOCUTENS MPUHUMALOT:
a) Ans BoAsiHbIX TEMNMOBbIX CETEN:

Ana nogatoulero pr6or|poso,ua npu NOCTOSIHHOW Temneparype CEeTEBOW BOAbI U KONMYECTBEHHOM perynupoBaHnun - MakCMmManbHy TeMmnepaTtypy
TennoHocutens,

Ansa nogatoLlero Tpybonposoga npu nepeMeHHon Temrnepatype ceTeBo BOAbl 1 Ka4eCTBEHHOM peryniMpoBaHumn - B COOTBETCTBUM € Tabnuuen 15;
Ans obpaTHbIX Tpy6onpoBoAoB BOAsHLIX TennoBbIx cetelt - 50 ° C;
6) AN NapoBbIX CeTel - MakcMManbHylo TemnepaTtypy napa, CpefHIo No AnnHe paccmMaTpMBaeMoro y4acTka naponpoBoaa;

B) ANt KOHOEHCATHbIX CETEN U CeTel ropsyero BoAOCHaGKEHUS - MakcUMarnbHyto Temnepatypy KoHAeHcaTa Ui ropsiveit Bogbl.

Tabnuua 15
TemnepaTypHble peXuMbl BOASHbIX TeMnoBbIx ceTer, °C 95-70 150-70 180-70
PacuyeTHas Temnepatypa TennoHocuTens t,, , °C 65 90 110

6.1.7 Mpwv onpeaeneHnn TemMnepaTypbl FpyHTa B TEeMnepaTypHOM nosie noa3emMHoro TpyGonpoBoaa TEnsIo B bix CETel TemnepaTtypy TenoHoCUTens
cnegyeT NpUHUMaTh:

ONs BOASIHbIX TEMNSOBbIX CETEW - N0 TemnepaTtypHoMmy FpaCbMKy perynupoBaHua npu cpegHeMecsiHHon TeMnepartype Hapy>XHoro Bosgyxa pac4eTHoro
mMecaua,

NS NapoBbIX CETEN - MaKCUMarbHYH TeMMepaTtypy napa B paccMaTpYBaeMOM MeECTe NaponpoBoda (C y4eToM nadeHust TemnepaTtypbl napa no AnuHe
Tpybonpo B oga);

Onsi KOHAEHCATHBIX CETEN U CeTel ropsyero BoAOCHabXeHNS - MakcMarnbHyo TeMmnepartypy KoOHAeHcaTa unv Boabl.
6.2 OnpegeneHune TOMNLWMHBI MU30MALMK N0 3aaHHON BENUYMHE TENIOBOro NOTOKa.

PacueTHble napameTpbl NpUHUMatoT B cooTBeTcTBMM € 6.1.5 1 6.1.6.

Mpu onpegeneHun TONLWMHBLI TENMOBOW M30NALMN CnedyeT y4nTbiBaTb BNUsiHAE onop Tpy6onpoBoaoB 1 060pyaoBaHus.

6.3 Onpe,qeneHme TONWMHBI TENNOBOW U30MALMUM NO 3ajaHHOW BEMNUYMHE OXNaXAeHUS (Hal’peBaHMﬂ) BeLllecTBa, COXpaHAEeMOro B eMKOCTAX B Te4eHne
onpeneneHHoro BpemMeHu.

PacueTHyto TeMnepaTypy OKpyatoLLero B 03fyxa cregyeT npuH1MaThb aAns o6opyaoBaHust U TpybonpoBoOLOB, PacnooXeHHbIX Ha OTKPLITOM BO3AyXe:
- ANsi NOBEPXHOCTEW C NONOXUTENbHBIMU TEMNEPATYpaMu - CPEAHIO Hanbonee xonogHon nATuAHeBKN ¢ obecneveHHocTbio 0,92;
- ANsi NOBEPXHOCTEN C OTpULATENbHLIMU TEMMEpaTypamm BELLECTB - CPEAHIO MakcUMarbHYyt0 Hanbonee xapkoro mecsiLa;

- ANsi NOBEPXHOCTEN, PACNONOXEHHbIX B MOMELLEHUN, - B COOTBETCTBUM C 3ajaHWEM Ha NMPOEKTUPO B aHWe, a Npu OTCYTCTBUM AaHHbLIX O TeMnepaTtype
oKpy»atoLero Bosayxa - 20 ° C.

PacueTHyto Temnepatypy BeLlecTBa NPUHMMAOT B COOTBETCTBMU C 3a4aHNEM Ha NPOEKTUPOBaHMe.

6.4 OnpegeneHune TOMNLWMHBI TENMOBOW M30NSALMM MO 3aAaHHOMY CHYDKEHWIO TeMnepaTypbl BeLecTsa, TpaHCnopTipyemoro Tpybonposogamu
(naponposogamn).

PacueTHyto TeMnepaTypy oKpy»atoLLeii cpeapl crnegyeT NpUHUMaTh Ans Tpy6onpoBoOB, pacnonoXeHHbIX:
- Ha OTKPLITOM BO3AYXE U B NMOMELLEHUM - B COOTBETCTBUM C 6.3;
- B TOHHensx - 40 ° C;

- B kKaHanax unu npv 6eckaHanbHoO npoknaake Tpy6onpoBOAOB - MUHUMAIbHY0 CPpeaHEMECSIHHYI0 TeMnepaTypy rpyHTa Ha rnybuHe 3anoxeHust ocu
Tpy6onposozaa.

PacueTHyto TemnepaTypy TEMNOHOCUTENS NPUHUMAIOT B COOTBETCTBUM C 3aJaHMEM Ha NPOEKTUPOBaHWMeE.
6.5 Onpenenexne TONLWMHBLI TENOBOW M30NSALMM MO 3aJaHHOMY KONMMYECTBY KOHAEHcaTa B NaponpoBogax.
PacyeTHble napameTpbl OKpyXatoLero Bo3ayxa crnegyet npuHuMaTh B COOTBETCTBUN € 6.3.

PacueTHyto Temnepatypy BeLlecTBa NPUHMMAIOT B COOTBETCTBUM C 3aaHNEM Ha NPOEKTUPOBaHME.

6.6 Onpep,eneHl/le TOMNLMHbI TENIOBOW N301SLMN NO 3afjaHHOMY BpeMEeHW NPUOCTaHOBKN OBUXEHUA XXNOKOro BelecTsa B pr60nposoqax B Lenax
npenorepalleHna ero 3amep3aHna unn yesennvyeHna BA3KOCTU.

PacuyeTHble napameTpbl OKpyXatoLLero Bo3ayxa v TeNoOHOCUTENS crnegyeT NpUHUMaTh B COOTBETCT B UM € 6.3 1 6.5.
6.7 Onpepge n eHne TONLWMHBLI TENMOBOW M30NALMK NO 3a4aHHON TeMnepaTtype Ha NOBEPXHOCTU U30NALMUN.
6.7.1 Temnepatypy Ha NOBEPXHOCTV TEMMOBOMN M30MALMK criegyeT NpuHuMaTh H e 6onee, °C:

a) ANs U3oNMpyembIX NOBEPXHOCTEN, PACTIONOXKEHHBIX B pabouei unv obernyxmBaemon 3o0He NOMEeLLEHWI 1 Coaepallmx BeLecTsa:

Temnepatypor Bbiwe 100 °C ......cccoeevieieeiiennen. 45
TemnepaTypor 100 °C Y HMKE .......cccccevrreeeeecenne 35
TemMnepaTypou BCMbILLKM NapoB Huxe 45 ° C ........ 35;

6) ANA 130 N MPYyeMbIX MOBEPXHOCTEN, PAcMoNOXeHHbIX Ha OTKPLITOM BO3ayxe B paboyer unu obCrnyxmBaemoii 30He:
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npu MetTannmyeckom NOKPOBHOM crioe

AOna apyrux BuaoB NOKPOBHOIO CIoA ...

Temneparypa Ha NOBEPXHOCTY TENOBO 130nsALMM Tpy6oNpPOBO4OB, PAacnoNoXeHHbIX 3a npeaenamu paboyen unu obenyKMBaemon 30Hbl, He AOMKHa
npeBbILLaTh TeMMepaTypHbIX Npeaenos NPUMEHEHUs MaTeprasnos NOKPOBHOIO €O i, HO He Bbiwe 75 ° C.

6.7.2 PacueTHyto TeMnepaTypy OKpyXatoLLero Bo3ayxa cregyeT npuHuMaTh Ansi NOBEPXHOCTEN, pacrnonoXKeHHbIX:
- Ha OTKPLITOM BO3[yXe - CPELHIO MakcuMarbHy Hanboree xxapkoro Mecsua;
- B NOMELLEHN - B COOTBETCTBUM C 6.1.5, 6 1 B.

6.8 OnpegeneHne TOMWMHBLI TEMMOBOW U30MSALMM C LENbI0 NPEAoTBPALLEHNUS KOHAEHCALMM Bliary U3 OKPY»KatoLLEro BO3ayxa Ha NOKPOBHOM Crioe
TENMOBOM U30NALMM 060pyLoBaHUS 1 TPYOONPOBOAOB, COAEPKALLMX BELLEeCcTBa C TEMNEPATYPO HUXKE TeMrnepaTypbl OKPYXXatloLLEero Bo3ayxa.

[aHHbIn pacyeT cnenyet BbINOMHATL TOMbK O ANA N30SIMpyeMbIX I'IOBGpXHOCTGI;I, PacnosfioXXeHHbIX B NOMELLEeHNN.
PacueTtHas Temnepartypa U OTHOCUTENbHaA BNaXXHOCTb BO3yXa NPUHUMAKOTCA B COOTBETCTBMU C 3ajaHUEM Ha NPOEKTUpoBaHUE.

6. 9 Mpu pacyeTe TOMLWHBI TEMIOBOW U3OMNSILIMM C LiENbI0 NPEA0TBPALLEHUS KOHAEHCALMM BNar v Ha BHYTPEHHWX NOBEPXHOCTSIX 0GBEKTOB, TPaHC
NopTUpYIO L MX razoobpasHble Belle CTBa, CoaepXallye BoasiHbIe Napbl UNi BOASH ble Napbl U rasbl, KOTOPbIE NPY PacTBOPEHWUN B
CKOHZEHCMPOBABLUMXCS BOASHbIX Napax MOryT NpUBECTU k 06pasoBaH1I0 arpeccUBHbLIX MPOAYKTOB, PACUYETHYI0 TEMMEPATYPY OKpy»KatoLLen cpeabl
crnefyeT NpyHUMaTh B COOTBETCTBUM C 6.3.

6 .10 [1ns M3onmpyeMblx MOBEPXHOCTEN C OTpULATENbHLIMU TEMMEepaTypaMm, PacrofioKeHHbIX B MOMELLEHUM, TOMLLMHA TeNnon3onsALMOHHOIO Cros,
onpegenexHHas no ycrnosuam 6.1, 6.2, fomkHa ObiTb NpoBepeHa no 6.8. B pesynbrare npuHUmaeTtcs Gonbluee 3Ha4YeH1e TOMLLMHbI CRosi.

6 .11 TennounsonALMOHHYH KOHCTPYKLIMIO C TEMNSIOU30NALMOHHLIM CIIOEM U3 OAHOPOAHOMO Marepuarna, yCTaHOBIIEHHOMO B HECKOSLKO Croes, npu
pacyeTax paccmaTpuBaloT Kak OQHOCONHYIO.

PacueT TonwuHbl TENON30MnALMOHHOIO Crost KOHCTpYyKLUUK, cocrosien n3 OByX U 6onee crnoe B PasHOPOAHbIX MaTepuanos, cnegyeT n poBoanTb
MNCXoas U3 TOro, YTO MEXCIonHast Temnepartypa He N peBbllaeT MakCUMaribHy0 TeM nepaTtypy NnpuMeHeHuna Tennon3onaumMoHHOro marepuana
nocneayowux crnoes. TONWWHY KaXX4oro Crnosi paccyMTbiBalOT OTAENbHO.

6 .12 PacuyeTHyto TONLWMHY TEMNOU3OMALMOHHOIO Crosi B KOHCTPYKLMSIX TENSIOBOM M30MSALMM HA OCHOBE BONOKHWUCTBLIX MaTepuarnos 1 U3enuin (MaTtos,
NAUT , XONCTOB) CneayeT OKPYMSATb A0 3HaYeHWN, KpaTHbIX 10 MMm.

B KOHCTPYKUMAX HA OCHOBE MUHEpPa N OBaTHbIX UMNTMHAOPOB, XXECTKUX A4EeUCTbIX MaTtepunanos, MatepuanoB U3 BCNEHEeHHOro CUHTETUYECKOro Kay4dyka,
neHononuatTuneHa n neHonnacTroB crnegyeT npuHuMmaTb 6n|/|>f<a|7|myro K pacyeTHoun TONWNHY M3genun no HOpMaTUBHLIM AOKYyMEHTaM Ha COOTB
eTCTByowine matepuansbl.

Ecnu pacyeTtHas TonwmHa TeNNON30NALMOHHOTO CIost He COBMAaAaeT C HOMEHKNATYPHOW TOMLMHON BbIGPAHHOrO Matepuana, cneayet NpuHMaTh no
AeNcTByloLLIe HOMeHKNaType brvxaniuyto 6onee BbICOKYHO TOMNLMHY TENNION3ONALMOHHOIO MaTepumana.

D,onycn(aeTc;u npnHMUMaTb 6J'IVI)Kal71LLIy}0 6onee HU3KYHO TONLUUHY TeNnon3onAaLMOoHHOIO Cod B Cinyyasax pacyeTta no remnepartype Ha NoBepxXHOCTU
n3onaumn u HopmMam nNnoTHOCTU TENJSIOBOIro NOTOKA, eCnn pasHuua Mmexay pacyeTHon n HOMeHKJ'IaTypHOVI TOMLWMHON He NpeBbIWaeT 3 MM.

6.13 MyH1ManbHy0 TOMNWMHY TEMMOM3O0NSALUMOHHOIO CNos criedyeT NpuHUMaThb:

npu nsonaunn umnuHapamMmm U3 BOrOKHUCTbIX MaTepuanos - paBHOl7I MUHUMarbHOM TOnLwinHe, I'Ipe,ElyCManI/lBaeMOVI rocygapcCTtBeHHbIMU CTaHOapTamMmn
nnu TeXHN4eCKNMn ycrioBnamu;

npu n3onAaunm TkKaHAMM , NONOTHOM CTEKIT OBOJTOKHUCTbIM, LWUHYpamMu - 20 mm.
npv M3oNALUUN U3LENUAMUN N3 BOMTOKHUCTBIX YNNOTHALWMNXCA MaTepuarnos - 20 MMm;

npu n3onaunm XXectkumu martepumanamu, n3genmamm 3 BCrneHeHHbIX Nonnmepo B - paBHOVI MUHUMAarbHON TOMLMHE, npe,u,ycmanMBaeMOﬁ
rocyaapcTtBeHHbIMU CTaH4apTaMu Unn TeXHNYeCKUMMN YyCnoBNUAMU.

6 .1 4 MNpepenbHas TonwMHaA TENOU3ONSALMOHHOIO CMOs B KOHCTPYKUMSIX TEMMOBOK n3onsaummn obopyaosaHusi 1 TpybonpoBogoB npueedeHa B
npunoxeHun b.

Ecnu pacyeTtHas TonwmHa 6onblue, YemM MOXeT 06ecneunTb B COOTBETCTBUM C NPUNOXeEHEM b BbIGpaHHbIN TENNOW3ONSLMOHHLIA MaTepuarn, crnegyeT
npuMeHUTb bonee ahheKTUBHbLIN TENNON3ONSALMOHHBIA MaTepuarn.

lMpvMeHeHne KOHCTPYKLMIA C GonbLUel TOMLLMHOW TeNNOM30NALMOHHOTO Cnosi TpebyeT TeXHMYEeCKoro 060CHOBaHMS.

6.15 TonwuHy TennoM3onALMOHHOIO CMOSA B KOHCTPYKUMAX TENNOBOW U30NALMU NPUBAPHON, My(hTOBOM U HECLEMHOW (hnaHLEeBon apmaTypbl cnegyet
NpUHUMaTL paBHOW ToNWMHe usonsuum Tpybonposoaa.

TonwuHy TeNNOM30NALMOHHOIO CIOSi B CbEMHBIX TENMOU3O0MNSALMOHHBIX KOHCTPYKLUMAX dnaHLeBbiX COeAMHEHUA U donaHLEeBor apmaTtypbl C
NONOXMTENbHON TEMNepaTypon TPaHCMOPTUMPYEMbIX BELLECTB creayeT NpUHUMaTh paBHOW TOMNLWMHE u3onsuum Tpybonposoaa, Ho He bonee 12 0 mm.

TOJ'ILLI,I/IHy TeNnNOoN30NALNOHHOIO CNos B CbeMHbIX TeENNOU30NALUMOHHbBIX KOHCTPYKUKNAX qJJ'IaHLl,eBbIX coeanHEeHUA n qanaHue B ON apmartypbl
prGOHPOBO,ClOB C oTpuuaTenbLHoOn TeMﬂepaTypon TpaHCNoOpTUpPYyeMbIX BeLeCTB crneayeTt NpuHuMaTb pPaBHOW TOSMLLMHE N30NSALMN pr60r|poao,qa.

6 .1 6 [Ina noBepxHocTew ¢ Temnepatypoi Bbiwe 350 °C n Huxe muHyc 60 °C He gonyckaeTcsi NPUMEHEHNE OAHOCIIONHBLIX KOHCTPYKLWiA. Mpn
MHOTOCIIONH O W KOHCTPYKLMK NocneaytoLmne crion JOMKHbI NepeKpbiBaTh LWBbl NpeabiayLuero.

6 .1 7 3akasHble TOMNLMHY 1 06beM TeMnnon30NALMOHHBIX M3AENUI U3 YNMOTHAIOLIMXCS MaTepnanos credyeT onpeaensTe No pekoMeH4yemomMy
npunoxexuto B.

6.18 TOJ'ILLI,I/IHy MeTannnyeckmnx NUCToB, NEeHT, NPpUMeHAEeMbIX ANA NOKPOBHOIO Crod, B 3aBMCUMOCTU OT Hapy>XHOro gnamMmeTpa nunm KOH(*)I/IpraLWII/I
TENNON30NALNOHHON KOHCTPYKLMM pEKOMeHOYeTCst MpUHUMaTh Mo Tabnuue 16.
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Tabnuua 16 - TonwmHa MeTanIM4Yeckux NMUCTOB ANsi MOKPOBHOIO COA TENS0BON M3onsauumn

CHwuIM 41-03-2003 Tennosas n3onsuus o6opyaoBaHusi u TpybonpoBodos

B munnumetpax

TonwmHa nucTa, He MeHee, Npu aMameTpe U3onaumum
Matepuan nokpoBHOro Crnost C
B. 1600 n nnockne
350 1 meHee Cs. 350 no 600 | Cg. 600 go 1600
NOBEPXHOCTH

INCTbI 1 NEHTLI U3 Hep XX aBeloLLen cTanu 0,5 0,5 0,8 0,8
INCTbl N3 TOHKONMCTOBOW CTanNu , B TOM YNUCNE C MONIMMEPHBIM 0,5 0,8 0,8 1,0
NOKPbLITUEM

INUCTbl N3 antOMUHUA 1 antoMUHKE B biX CMNaB OB 0,3 0,5 0,8 1,0
INeHTbl U3 antOMUHUSA 1 antOMUHUEBLIX Crla BOB 0,25 0,3 0,8 1,0

6.19 B kayecTBe NOKPOBHOIO CIOS1 TEMNMOU3ONSILMOHHBLIX KOHCTPYKLUMIA AnameTpom usonsiuum 6onee 1600 MM 1 NNOCKMX, PacnonOXeEHHbIX B
NMOMeLLIEHUM C HearpeccuBH bl MU 1 cnaboarpeccBHbIMU cpegamu, JONycKaeTcsl NPUMEHSTb MeTanMyeckme NUCTbl U NeHTbl TonwwmHon 0,7-0 ,8 MM, a
ans Tpy6onpoeoaoB AnameTpom usonsumm 6onee 600 go 1600 mm - 0 ,6 Mm.

6.20 JInCTbl M NEHTLI U3 antoMUHUA U aMtOMUHUEBBIX CNnasos TonwwmHon 0,2 5-0 .3 MM pekoMeHAyeTCA NPUMEHSATb roPPUPOBAHHBIMM.

6.21 LLTykaTypHbIN NOKPOBHbIN CION TENMOU30NNPOBAHHON NOBEPXHOCTU, PACMOMOXEHHON B NOMELLEHNN, AOMKEH ObiTb OKNeeH TKaHb0. TOMLLMHY
LUTYKaTYPHOTO MOKPLITUS NPY yKNazKe Mo XeCTKUM UNi BONIOKHUCTLIM MaTepuanam B 3aBUCUMOCTM OT AMameTpa N3onmpyemoro ob b ekTa

pekomeHayeTcs NpuHuMaTh no Tabnuue 17.

Tabnuua 17

TonwmHa WTyKaTypHOro NOKPbITUS, MM

Bua n3onauuoHHoro matepuana (OcCHoBaHwue)

Bug n3onupyemoro obbekTa

Tpy6onpoBoab! HAapyXHbIM AMaMETPOM, MM

O6opynoBaHue
no 133 Bkn. 159 n 6onee
PKecTkne nsgenus 10 15 20
BonokHUCTLIE n3aenust 15 15-20 20-25

6.22 [1ns1 TENNOU30NsALMOHHBIX KOHCTPYKL U i, NOABEPTraloLLMXCS BO3AENCTBUIO arpeccuB HbiX cpef, criedyeT npegycMmarpusaThb 3auTy

MeTannmMyeckmx NoKPbITUIA OT KOPPO3MMK.

Mpw npyMeHeHUn B kKa4eCTBE NOKPOBHOTO CIOS NIUCTOB W MEHT U3 antOMUHUS U antoMUHUEBBIX CMITABOB ¥ TENSIOU3OMSILMOHHOIO CIOS B CTarnbHOM
HeoKpaLLeHHO ceTke Unv Npu YCTPOMCTBE kapkaca credyeT npeaycMaTpyBaTh YCTaHOB Ky MOA MOKPOB Hbli CIIOM NPOKNaAKU U3 pyrioHHOTro Matepuana

Mnu okpacky no NOKPOBHOMY CNOK U3HYTPU 6I/ITyMHbIM nakoMm.

6.23 Moa NOKPOBHbIV CMON U3 HEMETANIMYECKUX MaTepuasioB B NOMELLEHUSIX XpaHeHUs U nepe paboTky NULLEBbIX NPOAYKTOB crieqyet
npeaycMaTpuBaTh YCTaHOBKY CETKV CTanbHOM M3 NPOBOSIOKM AMaMETPOM HE MeHee 1 MM C siyelikaMu pasmepoM He Gonee 12 x1 2 Mm.

6.24 KoHCTpyKUMSA TENNOBOW M30NSLUMM JOMKHA UCKMoYaTb ee Aecbopmaumio 1 cnonsaHne TeNom3onsLUMOHHOIo Cnos B npouecce akenya T auuu. B
cocTaBe Tennoun3onALMOHHbIX KOHCTPYKLMI 0bopyaoBaHus 1 Tpyb6onpoB 040B crieayeT npeaycMaTprBaTh ONOPHbIE ANEeMEHTbI U pasrpyxatoLme
ycTpoiicTa, obecneumnBaloLe MexaHU4eCcKyo MPOYHOCTb M AKCMyaTaLUMOHHY0 HaAEXHOCTb KOHCTPYKLMIA.

Ha BepTukanbHbIx y4acTkax prGOHDOBOﬂ,OB n 060py,uoaaHV|;| ONOpHble KOHCTPYKUUK crieayeT npeaycMatpuBaTbh Yepes Kaxgble 3 -4 m no BbIcOTE.

6.25 B KOHCTPYKLMSAX TENMOBOW M30NsLmMm 060pyaoBaHMs U Tpy6onpoBOAOB € OTpULIATENbHBIMY TeMMnepaTypaMu BELLECTB He criedyeT NpUMEeHsTb
MeTannmM4yeckme KpenexHole Aetany, npoxoasaiine Yepes BCo TOMNLMHY TENNOM3 O NAUMOHHOIO crnosi. KpenexHble aetanu unu ux Yactu crneayet
npegycmarpusa Tb U3 MaTepuanos C TeNnonpoBoAHOCTLIO He Gonee 0,23 BT/(m - K).

[lepe B siHHble KpenexHble AeTanu JOMKHbI 6bITb 06pa60TaHbI aHTUNNPEHOM N aHTUCENTUYECKMM COCTaBOM.

OnemeHTbl KpenneHuna, U3rotoBneHHble n3 yrnepo,uMCTon CTanu, A0JMKHbl UMEeTb aHTUKOPPO3MO H HOE MOKpPbITHE.

6.26 Pa3melleHre KpenexHblx AeTanen Ha 3onNupyeMbIX MOBEPXHOCTAX creayeT npuHumaTte B cootBeTcTBum ¢ FTOCT 17314.

6.27 [leta n u, npegycmaTtpuBaemble Ans KPenieHUst TEeNNon3onsLMOHHON KOHCTPYKLMM Ha NMOBEPXHOCTU C OTpULaTENIbHBIMU TemnepaTypamu, JOSKHbI
MMETb NMOKPOBHbIN CIIOM OT KOPPO3UK UMW U3roTaBNUBaTLCS U3 KOPPO3MOHHO-CTOMKMX MaTepuaros.

KpenexHble getanu, conpukacatowmecs ¢ VI3OJ'IVIpyeMOI7I NOBEPXHOCTbLIO, cnefyeT npegycMaTpuBath:

15t NOBEPXHOCTEN ¢ TemnepaTtypoi oT muHyc 40 go 400 °C - 13 yrnepoancTon ctanu;

ANs noBepxHocTe ¢ TemnepaTypoli Boille 400 n Huke muHyc 40 ° C - U3 Toro e matepuana, YTo 1 n3onmpyemasi NoBepxXHoOCTb.

3OnemeHTbI KpenneHnst TENNon3onsALMOHHOO Crosi U MOKPOBHOMO CrOsi TENNOU30NALMOHHbBIX KOHCprKLlI/II7I o6opy,qoaaH|/|;| n pr6OI'IpOBO£I.0 B,
PacnonoXeHHbIX Ha OTKPbLITOM BO3AyxXe B panoHax ¢ pac4yeTHOn TeMﬂepaTypon OKpyXatLlero B o3gyxa Huxe MUHyC 40 °C, crnegyet NpUMEeHATb N3

NerMpoBaHHON CTanu Unu antoMMHUS.

6.28 KoHCTpyKUMSA NOKPOBHOMO Crosi TENSIOBOM U30MALMU AOIMKHA A0NYCKaTh BO3MOXHOCTb KOMMNEHCALMM TeMnepaTypHbIX Aecdopmaunii U3onmpyemMoro

obbekTa 1 TENIOU30NALMOHHOW KOHCTPYKLIMN.

TeMnepaTyprle LLIBbI B 3aLLUMTHbIX NOKPbITUAX FOPU3OHTAalbHbIX pr60I'IDOBO,CLOB crnenyet npegycMatpueaTthb y KOMMNEHCaTopoB, ONop U NOBOPOTOB, a

Ha BepPTUKanbHbIX pr60nposo,qax - B MeCTax yCTaHOBKM OMOPHbIX KOHCprKLlVIVI.
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I'Ipm n3onAaunn XXectkumm q)OpMOBaHHbIMI/I n3genuammn cneayet npegycmartpmBaTtb BCTa B KM U3 BOJTOKHUCTbIX MatepuanoB B MecTax yCTpOVICTBa
TemnepaTypHbIX LWBOB.

6.29 BbiGop MaTepuana NnokPOBHOO Crost TEMNMOM30ALMOHHBLIX KOHCTPYKLMIA 060pyaoBaHus 1 TpyGONpPOBOAOB, PACTONOKEHHbLIX HA OTKPLITOM
BO34yXe B paiioHax C pacyeTHO TemnepaTypol OKpyxaroLero Bo3ayxa MuHyc 40 °C v Hke, criegye T NPOM3BOAMTL C yYETOM TemmnepaTypHbIX
npeaenos NpMMEHeHNUs MaTepuarnos Mo AeNCTBYIOLLMM HOPMAaTUBHBIM LOKYMEHTaM.

6.30. KoHCTpyKUMS KpenrneHns MOKPOBHOIO Cos TENMoBOW N3onsaumnm 06opyaoBaHns u TpybonpoBOAOB € OTpuLaTeNbHbIMM TemMnepaTypaMm BeLLecTB
[AOMKHA UCKMoYaTb BO3MOXHOCTb MOBPEXAEHNS Nap O U30MSALMOHHOIO CIOsi B NpoLecce aKCnnyaTaumu.

6.31 [1ns1 o6opynosaHus 1 TpyGONPOBOAOB C OTpULATENbHBIMY TemrepaTypamMu Npu NPUMEHEHUU NMapon30NALUOHHOTO CIIOS U3 PYOHHBIX
MaTepuanos 6e3 CrroLHOM Haknewkn creayeT NpeaycMaTpuBaTth repmMeT3aLumio WBO B NapoU3oNsSILMOHHOIO Criost; Npu TemnepaType M3onmpyemMor
NOBEPXHOCTYU Hke MuHyc B0 °C cneayeT Takke npeaycMaTpuBaTb repMeTU3aLmio LBOB NOKPOBHOIO CrOsi repMETUKaMM UITU MIIEHOYHbIMM
KneswmMmcs Matepumanamu.

6.32 [1ns 6eckaHanbHomn npoknaakun pr60I'IpOBOD.OB TEennoBbIX ceTel B CYXUX rpyHTax BO3MOXHO NpUMEeHeHne n3onaumm ns WTyYHbIX (OopMOBaHHbIX
ns3genun (CKOpJ'IyI'IbI, CeFMeHTbI) 13 neHononuypetaHa unun nonwmep6eTOHa C BOAOHenpoHuuaemMblM NOKPOBHbLIM ClloeM, Npu 3ToM
TENNON30NAUMOHHbIE U3AEeNnsi criegyeT yknagpiBaTb HAa BOGOCTOMKUX M Temnepa TY POCTOMKMN X MacTUKax Unn Knesx.

NPUNOXXEHUE A

(cripaso4yHoe)

NEPEYEHb HOPMATWMBHbIX JOKYMEHTOB, HA KOTOPbLIE MMEKOTCH
CCbINIKN B TEKCTE:

CHwuI1 41-02-2003 Tennosbie ceTun

FOCT 618-73 ®onbra antoMUHUEB a s AN TEXHUYECKUX Lienen. TexHn4Yeckne ycnosusi
FOCT 4640-93 BaTta MmuHepa n bHas. TexHuyeckue ycrnosus

[OCT 9438-85 lNMneHka nonueuH 1n ByT npan bHas knesiwas. TeXHN4YecKkme ycroB usi
FOCT 10296-79 N3on. TexHnyeckue ycrnosus

FOCT 10354-82 NneHka nonuaTuneHosas. TexHnyec K ne ycrnosus

FOCT 10923-93 Py6epoug. TexHuyeckve ycrnosus

[OCT 17314-81 YcTpoWcTBa A4Ns KpenneHns TENIOBOW U30nsiLumM CTarnbHbIX COCYA0B U annapatoB. KOHCTPyKUms 1 pa3mepbl. TexHudeckue
TpeboBaHusa

FOCT 25100-95 MpyHTbI. Knaccudwmkaums
[OCT 25951-83 lNneHka nonuaTuneHosas TepMoycagoyHas. TexHuueckune ycnosus

[OCT 30732-2001 Tpy6bl 1 pacoHH bl € u3genust cTanbHble C TEN0BOW U3onsUMeit U3 neHononuypeTaHa B NONUaTuneHoBon obonoyke. TexHuueckne
yCrnoBwusi.

NPUNOXXEHWE B

(pekomeHdyemoe)

MPEOENbHLIE TONWMHbI TENNTON30NAUMOHHBLIX KOHCTPYKLINA
1A ObOPYOOBAHNA N TPYBOIMNPOBOOOB

Cnocob6 npoknagku Tpybonposoga
HapgsemHbIn ‘ B ToHHene ’ B HenpoxogHom kaHane
HapyxHbIn anameTp, MM
MpenenbHas TOMLMHA TEMMOU3OMNSILIMOHHOTO Crosi, MM, Npu Temnepatype, °C
19 1 HUXe 20 u 6onee 19 1 HUXe 20 v 6onee no 150 Bkn. 151 n 6onee
18 80 80 80 80 50 60
25 120 120 100 100 60 80
32 140 140 120 100 80 100
45 140 140 120 100 80 100
57 150 150 140 120 90 120
76 160 160 160 140 90 140
89 180 170 180 160 100 140
108 180 180 180 160 100 160
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Cnoco6 npoknagku Tpybonposoaa
HapsemHbin B TOoHHERE B HenpoxogHom kaHane
HapyxHbIi gnameTp, MM
MpepnenbHas TOMLWMHA TEMNON3OMNSILIMOHHOTO CIosi, MM, Npu Temnepatype, °C
19 N HUXe 20 n bonee 19 N HUXe 20 v 6onee no 150 Bkn. 151 n bonee
133 200 200 180 160 100 160
159 220 220 200 160 120 180
219 230 230 200 180 120 200
273 240 230 220 180 120 200
325 240 240 240 200 120 200
377 260 240 260 200 120 200
426 280 250 280 220 140 220
476 300 250 300 220 140 220
530 320 260 320 220 140 220
630 320 280 320 240 140 220
720 320 280 320 240 140 220
820 320 300 320 240 140 220
920 320 300 320 260 140 220
10 20 1 Gonee 320 320 320 260 140 220
MprmeyaHus
1 ins TpyGonpoBo A 0B, PacMoNOXeHHbIX B kKaHanax, TOMNWMHa U3 onsiLMK yKkasaHa Ans NoNoXUTENbHbIX TeEMNepaTyp TPaHCNopTUPYeMbIX BELLECTB.
\Ans Tpy6oNpoBOAOB C OTpULIATENBHBIMU TEMMEPaTypamMmn TPaHCNOPTUPYEMbIX BELLECTB NpeaenbHble TONLWMHbI creayeT NPUHMMaTh TakuMu Xe, Kak
NpuW Npoknagke B TOHHENsIX.
2 B cnyyae ecnu pacyeTHas TomnLMHa n3onaummn 6onblue npeaensHon, cnegyet npuHuMaTe 6onee addeKTUBHBIN TENMOU3ONALMOHHBIN MaTepyan u
OrpaHN4YnUTLCA Np e ,qeanoﬁ TOJ'ILLlI/IHOVI TEennoBown n3onauunm, ecnm 3To 4oNyCTMMO NO yCroBUAM TEXHOMOrMYeCcKoro npowuecca.

NPUNOXXEHWE B

(pekomeHdyemoe)

ONPEROEJIEHNE TONWWHBI N OBBEMA TETMITON30NTAUNOHHbBIX
N3OENNN N3 YINOTHAKOLWMNXCA MATEPUATIOB

B .1 TonwwmHy Tennon3onsaumMoHHOro N3aenus 13 ynnoTHSAIOWMUXCA MaTeprarnos 40 YCTaHOBKM Ha U30NMpyeMyto NOBEPXHOCTb CrieayeT onpedensTb ¢
y4yeToM KoahduumeHTa ynnotHeHns K, no gopmynam:

ONS UMNMHOPUYECKON NOBEPXHOCTUN

+ .
5 =8, 210 (B.1)
d +23
ana nnockon NOBEPXHOCTU
5= 0K, (B.2)

rae 84,0, - TOMWMHA TENNOM3ONALMOHHOIO M3AENNa A0 YCTAHOBKM Ha U 3 ONMPYEMYIo NOB epXHOCTb (6e3 ynnoTHeHus ), M;

5- pacyeTHasi TonNLMHaA TENMOM30NSALMOHHOTO Cros C YNIIOTHEHUEM B KOHCTPYKLWU, M;
d- Hapy>HbIiA AMameTp usonupyemoro obopynoBaHus, Tpybonposoaa, m;
K- KO3 PULMEHT YNNOTHEHMS TEMNMON3ONALMOHHBIX M3AENWIA, NPUHUMAaEMBI No Tabnuue B.1 HacTosALWero NpunoxeHus.

MpumeydaHue - B cnyyae ecnu B dpopmyrne ( B.1) npouse egexve K, 4+ MeHblue e[uHNILbI, OHO JOIKHO MPUHUM aTbC 5 PABHBIM EAUHULIE.
d+28

B.2 I'Ipvl MHOFOCIIOMHON N30MALMmn TONWKUHY n3genua 0o ero ynnoTHeHua cneayet onpenendatb oTaenbHO ANA KaXaoro cnos. I'Ip|/| onpegeneHun
TOJNWMWHBI nocneayruiero Tennon3onaunoHHOro crnos 3a Hapy)KHbIVI anameTp ( d ) NPpUHUMAKT AMamMmeTp n3onaunn npegbiayuiero cros.

B.3 O6bem TennounsonauMoHHbIX U3AENWUIA U3 YNIOTHSIOLWMXCS MaTepuarosB Ans TENOU30NSLMOHHOTO Crosi A0 YNIOTHEHUS CriedyeT onpeaensTh no
dopmyne

V=ViKe, (B.3)

roe V- obbeM TennousonsyMoHHOro Martepuana nnu n3genua o ynniotHeHua, m 3 )
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V; - 06beM TennonsonsLMoHHOro Matepuana Unn 3aenis B KOHCTPYKLIMM C Y4ETOM YNrnoTHeHus, M3 .

Tabnuua B.1

TennousonsaumoHHbIe MaTepuansl U U3genus KoadbdumumeHT ynnotHeHns K .
MaTbl M 1 Hepan OBaTH ble NPOLUMBHbIE 1,2
Ma T bl Tennon3onsauMoHHble « T EXM AT» 1,35-1,2

Ma T bl ¥ XONCTbI U3 CyNepTOHKOro 6a3ansTOBOro BOSIOKHA NpU yknaake Ha Tpy6onpoeoadbl U o6opynoBaHue
YCMOBHbLIM MPOXOA0M, MM:

1, < 800 npwu cpenHen nnoTHocTH 23 kr/m3 3,0
ITo e, npu cpeaHeit NnoTHocTv 5 0- 60 kr/m3 1,5
1], = 800 npu cpegHen nnoTHocTn 23 kr/m3 2,0
[TO e, Npu cpeaHen nnotHocTn 5 0- 60 kr/m3 1,5

MaTbl U3 CTEKNSHHOTO LUTanNenbHOro B ONIOKHA Ha CUHTETUYECKOM CBA3YHOLLEM MapKu:

M- 4 5, 35, 25 1,6

M- 15 2,6

MaTbl 13 CTeKnNAHHOrO LwnaTen bHor o BonokHa « URSA » mapku:

M- 11 3,6-4,0

M-15, M- 17 2,6

M-25 npu yknagke:

*x

Ha TpyObl 1,5-1,8

Ha obopynoBaHve 1,4

MNnTbl MMHEpanoBaTHbIE HA CUHTETUYECKOM CBA3YHOLLEM MapKu:

35,50 1,5
75 1,2
10 0 1.1
125 1,05

[NUTbI N3 CTEKMSIHHOIO LUTANeNbHOro B ONTIOKHA MapKu:

M-30 11
M-15,M-17wunMN-20 1,2
Mecok NepnuToBbIN BCNyYeHHbIV Menkuii mapok 75, 1 00, 1 50 1,5

" KoadhduumeHT ynnoTHeHus matos « URSA » mapku M-11 npu yknapke Ha Tpy6bl yCrNOBHLIM NpoxofoM Ao 40 MM B kn. - 4,0, npu yknazke 50 mMm n
Gonee - 3,6.

™ KoacppuumeHT ynnotHeHust mato B « URSA » mapku M-25 npu yknagke Ha Tpy6bl YCrIoBHBIM npoxogom Ao 100 mm Bk, - 1, 8, cB. 100 Ao 250 mMm
Bkn. - 1, 6, cB . 250 mm- 1,5.

KniouyeBble cnosa: n3onaums Tennosas, obopyaosaHue, TpybonpoBos, MPOeKTMpoBaHne

BN Moxoxue JOKYMEHTHI

» CHul12.04.14-88 TennoBas nsonsauus obopynosaHus n Tpybonposogos (/gost/2/SNiP_2041488_Teplovaya_izolyac.html)

« [OCT 21.405-93 CNQAC. MpaBuna BbinonHeHust paboyen JOKyMeHTaL MK TennoBon n3onaummn obopynosaHusi n Tpybonposogos
(/gost/2/GOST_2140593_SPDS_Pravila_vypo.html)

» [OCT 12.3.038-85 CCBT. CtpoutenscTtBo. PaboTbl Mo Tennosow nsonsuum o6opyaosaHus u Tpy6onposoaos. TpeboBaHus 6e3onacHoCTu
(/gost/2/GOST_12303885_SSBT_ Stroitelstv.html)

« CI141-103-2000 MNpoekTnpoBaHMe TENNOBOM nUsonsumum obopynosaHmsa n Tpybonposoaos (/gost/2/SP_411032000_Proektirovanie_te.html)

» [loctaHosneHne 81 O Ceofe npasun «lpoekTupoBaHne TeNNoBoON nsonsuuM obopyaosaHunsa 1 Tpybonposogos»
(/gost/2/Postanovlenie_81_0O_Svode_pravi.html)

« TCH 23-337-2002 Tennoas n3onsumsi obopynosaHus n Tpybonposogos. Ceepanosckasi obnactb
(/gost/2/TSN_233372002_Teplovaya_izolya.html)

0 KommeHTapueB Hosble

OcTaBuUTb KOMMEHTapUI...
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