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Mpeavicrosre

Llerm v npuHUmMnbl cTaHgapTusauum B Poccuiickoit ®enepaunmn ycTaHOBMEHbI
PepepanbHbiM _3akoHoM oT 27 paekabpa 2002 r. N 184-d3 "O TexHM4eckom
perynvpoBaHun’, a npaBuna paspaboTku - mocTaHoBneHvem [lpaBuTenscTBa
Poccuiickont Peanepaumm ot 19 Hos6ps 2008 r. N 858 "O nopsinke pa3paboTku u
YIBEPXOEHVs CBOAOB NpaBui”.

CBepeHusi o cBoae npaBun

1 NCMONHNTESb - MoCcKOBCKMIA rocyAapCTBEHHbIN CTPOUTENbHBIA YHUBEPCUTET
(MI'CY) u rpynna cnewLmanmcTos

2 BHECEH TexHuyeckum KomMuTeToM NO cTaHpaapTudauum TK 465
"CTpouTenscTBo"

3 NOAIOTOBIEH k yTBepxaeHuto [lenapTameHTOM apXMTEKTypbl, CTPOUTENLCTBA
W rpagoCcTpOUTENBbHOMN MONUTHKM

4 YTBEPXOEH npukazom MuHuCTepcTBa pervioHanbHOro passutus Poccuiickon
Pepepaumn (MuHpervoH Poccum) ot 27 pgekabps 2011 r. N 608 n BBegeH B
npevicteue ¢ 01 ssuBaps 2013 1.

5 S3APETMCTPUPOBAH ®epgepanbHbiM  areHTCTBOM MO TEXHUYECKOMY
perynvpoBaHnio 1 metpororun (PocctaHgapT). Mepecmotp CM 61.13330.2010
"CHwuIM 41-03-2003 TennoBas n3onsauus obopyaosaHus n Tpybonposoaos”

UHopmayusi 06 UsMeHeHUsIX K Hacmosiujemy ceody npasus nybrukyemcs e
exe2o00HO  u3lasaeMoM  UHGhOpMaUUOHHOM  ykasamene  "HayuoHaribHble
cmaHOlapmbl"”, @ mekcm u3MeHeHUl U MOoMnpasoK - 8 eXeMecsYyHO u3dasaembix
UHGhOpMayUoHHbIX  yKkazamensx "HayuoHanbHble cmaHOapmbl”. B cryyae
rnepecmompa  (3aMeHbl)  UNU  OMMEHbl — Hacmoswe2o ceoda  npasur
coomeemcmesyoujee ysedomreHue 6ydem onybnuKo8aHO 8 eXeMecs4YHO
u3dagaeMoM UHGQOPMaYUOHHOM yKka3amerne "HayuoHarbHble cmaHOapmebl”.
Coomeemcmasyrouwjasi UHghopmayusi, yeedoMIeHUe U MmeKCcmbl pa3meuiaromcsi
makxxe 8 UHGhopmayuoHHOU cucmeme obuwie2o Monb3o8aHusi - Ha oghuyuanbHOM
catime pa3pabomuyuka (MuHpeauoH Poccuu) 8 cemu HmepHem

BHECEHbI oneuatku, onybrnmkoBaHHble B VHdopmaLnoHHom BronneteHe o
HOPMaTUBHOW, METOAMYECKOW 1 TUMOBOW NPoekTHoM AokymeHTauum N 6, 2012 r.; Ha
cante ®AY "GLC", http://www.certif.org/

OneyaTkn BHECEHbI M3roToBUTENEM Gasbl AaHHbIX

BeeneHue
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HacTosiumin cBof npaswn pa3paboTaH C yH4ETOM COBPEMEHHbIX TEHAEHLMIA B
NPOEKTUPOBAHUM  MPOMBILLIIEHHON  TEMMOBOW  M3OMALMM U pekoMeHAaLwii
MexayHapoAHbIX OpraHvM3aL i No cTaHAapTU3aLmMm U HOPMUPOBAHWIO.

HopmaTuBHbIN [OKYMEHT CcOfepxuT TpeboBaHMA K TennousonsLMOHHbIM
matepuanam, u3genmsM M KOHCTPYKLMUSM, MpaBura NpoeKTUPOBaHWS TEMroBoW
U30MAILMK, HOPMbI MIIOTHOCTU TEMSIOBOrO MOTOKA C WU3OMMPYEMbIX MOBEPXHOCTEW
obopyaoBaHust U TpyGOMPOBOJOB C  MOSNIOMUTENbHBIMA U OTpULLATENbHBIMU
TemMnepaTtypaMu npu UX PacnosioKEeHWM Ha OTKPbITOM BO3A4yXe, B MOMELLEHWN,
HenpoxoAdHbIX KaHanax u npu 6eckaHanbHoM npoknaake. B AokymeHTe npuBeaeHb!
MeToAbl pacyeTa TOSMWMHbI TEMMOBOW M3onsumn obopyaoBaHust u TpyGonpoBoaoB,
pacyeTHble  XapaKTEpPUCTUKM  TENrnou3OMALMOHHBIX — MaTepuaroB, npasuna
onpefeneHnss  obbema M TOMWWHBI  YMIIOTHSIIOLLMXCS  BOMOKHUCTBIX
TENNoU3oNALMOHHbLIX MaTepUaros B 3aBUCMMOCTUN OT KO3(MLIMEHTA YNNOTHEHMS.

AKTyanu3aums BbINONHEHa aBTOPCKMM KOSMEKTMBOM B COCTaBe: KaHA. TeXH.
Hayk B.M.lWWoixeT (pykoBoguTene paboThbl), A-p TexH. Hayk 6.M.PymsHues (MICY),
B.H.Akynnues (CMKB AO "®wupma "OHeprosaumra"), B.H.Kpywenshuukmii (OAO
"ATOM3Hepronpoekt").

B pabotre npuHumarm yyactue: AW.Kopotkos, W.B.HosmkoB (OAO
"BHUMWaHepronpom"), kaHa. TexH. Hayk B./.Kawuxckuin (OO0 "MPEOMNPUATUE
"TennoceTtb-Cepauc"), C.J1.Kay (OAO "BHUMNHedtb"), P.LLU.BuHorpagosa (OAO
"Tennoanektponpoekt"), E.A.HukntuHa (OAO "AtomaHepronpoekT").

1 ObnacTb NpUMeHeHNs

HacTosiumin cBog npaBwn criegyeT cobnoaaTh Npy NPOEKTUPOBaHUM TENSIOBO
U30MSILMM HaPY>KHOW MOBEPXHOCTM 06OpPYyAOBaHWs, TPyGONPOBOLOB, ra30Xo4oB U
BO3yXOBOJOB, PACMONOXEHHbIX B 34aHUSIX, COOPYXEHUSX U HA OTKPbITOM BO3A4yXe
C TemnepaTypon copgepxalmxcs B HUX BellecTB oT muHyc 180 go 600 °C, B Tom
yucne TpyGONpPOBOLOB TENMOBbIX CETEN NpK BCeX crnocobax Npoknaaku.

HacTtosiupe HOpPMbl He pacnpoCTPaHsIlOTCA Ha MPOEKTUPOBaHWE TEMnnoBOW
usonsiumMmM o6opynoBaHus U TPyOONpPOBOAOB, COAEPXALLMX U TPAHCMOPTUPYHOLLMX
B3pbIBYaTHIE BELUECTBA, U30TEPMUYECKUX XPAHWUIULL, CXVKEHHBIX ra30B, 34aHWUA 1
NOMELLEHU ANs NPOU3BOACTBA WM XPaHEHWs! B3pbIBYATbIX BELLECTB, aTOMHbIX
CTaHLWiA M YCTaHOBOK.

2 HopmatuBHbIe CCbINKU

HopmaTuBHblE [JOKYMEHTbI, Ha KOTOpblE B TEKCTE HAcTOSILLEro cBoda npasun
VUMEIOTCH CCbINMKK, MPUBEAEHbI B MPUMOXeHUn A.

Mpumeyanve - Mpy NoNb30BaHWM HACTOSILLMM CBOAOM MpaBui LienecoobpasHo
NpoBEpPUTbL  AENCTBME  CCbIMOYHbIX CTaHAApTOB WM KrmaccudwkaTtopoB B
MHPOPMALIMOHHOWM cucTeme O0OLLEero nonb3oBaHWs - Ha odmumarnbHoM cante
HaLMoHarnbHbIX opraHoB Poccuiickoin degepauum no cTaHaapTUsauuu B CETM
WHTEpHeT wnnM no exerogHo u3gaBaeMomy MHOPMAaLMOHHOMY —yKasaTerto
"HauwuoHanbHble cTaHgapTbl”, KOTOPbIA ONybrMkoBaH MO COCTOSIHWIO Ha 1 sHBapst
TEKylWero roga, M MO  COOTBETCTBYIOLWMM  €XeMeCS4HO  u3haBaeMbiM
VHGOPMALMOHHBIM — yKasaTensam, onybrnmkoBaHHbIM B Tekyliem rogy. Ecrm
CCBIJIOYHbIN JOKYMEHT 3aMeHeH (M3MEHEH), TO MpW MOSb30BaHUN HACTOSALLMM
CBOOOM npaBui  CleayeT  PYKOBOACTBOBATLCSH 3aMEHEHHbIM  (M3MEHEHHbIM)
[OKYMEHTOM. ECnmn CCbINOYHbIN JOKYMEHT OTMEHeH 6e3 3ameHbl, TO NonoXeHue, B
KOTOPOM [aHa CChbifika Ha Hero, NPUMEHSIETCS B YacTW, He 3aTparvBaroLlei aTy
CCBIJIKY.

3 TepMUHbI U onpeaeneHus

B HacToswem cBode NpaBwun  MPUMEHEHbl  Criedylolume TepMuHbl  C
COOTBETCTBYIOLLYIMU ONpeaerneHusIMu:

3.1 nNnoTHOCTL TEeNNOU3ONSIUMOHHOrO MaTtepuana, ~, KriM3: BenuuuHa,
onpeaensemasi OTHOLUEHMEM MacCbl MaTepuarna KO BCEMY 3aHMMaeMoMy WM
06bemy, BKIo4asi Nopbl U MycTOThI;

3.2 ko3adpchuumeHT TennonpoBogHoc™, (*), B1/(M-°C): KonnuectBo Tennotsl,
nepefaBaeMoe 3a €AVHULY BPEMEHW Yepes eauHULY MIoWaan M30TepMUYEcKoi
MOBEPXHOCTY NpU TEMNEPATYPHOM rpaiMeHTe, PaBHOM eAVHWLLE;

3 . 3pacyetHas TennonpoBoAHocTb: KoadhuumeHT  TennonpoBogHOCTU
TENSIOU30NALMOHHOMO MaTepuana B 3KCMIlyaTaLMOHHbIX YCIIOBUSIX C YY4ETOM €ro
TEMNEepaTypbl, BRAAXHOCTW, MOHTAXHOMO YNIIOTHEHWS W HanuMuus LWBOB B
TENSION30ALMOHHON KOHCTPYKLIMK;

3.4 naponpoHuuaeMocTs, #, Mr/(M-y-Ma): CnocobHOCTb MaTepuana nponyckartb
BOASHbIE Napbl, CodepXalmecs B BO3ayxe, MO [OENCTBMEM pPa3HOCTU WX
napuuanbHbIX A4aBMeHWA Ha NPOTVBOMOIOXHBIX MOBEPXHOCTSIX CIIOsi MaTepuana;

3.5 TemnepatypocTorikocTs: CnocoBGHOCTE MaTepuana CoxpaHsiTb MexaHu4eckue
CBOWCTBA MPU MOBLILEHUN WM MOHWKEHUM TeMmnepaTypbl. XapakTepusyertcst
npegernbHbIMA - TeMnepaTypaMi  NMpUMEHEHUs!, TMpW  KOTOpbIX B Marepuarne
obHapyxvBatoTca Heynpyrue Aedopmaum (Npy NOBbLILEHAN TEMMEPATYPbI) UK
paspylleHne CTPYKTYpbl (MPU  MOHWXKEHUM TEMMEpPaTypbl) MOA  CXUMAtOLLEN
HarpysKkom;



3 . 6ynnoTHeHMe  TEeNNOMU3OMSIUMOHHLIX  MatepuanoB:  MoHTaxHas
XapakTepuCTVKa, OrMpedernsiowas MioTHOCTb TEMoU3ONsALMOHHOIO  Matepuarna
nocrie ero yCTaHOBKM B MPOEKTHOE MOSIOXEHE B KOHCTPYKUUW. YNNOTHEeHWe
mMaTepuanoB XapakTepusyeTcsi KO3(hMLMEHTOM YMMOTHEHWS!, 3HAYEHe KOTOPOro
onpegernsaeTca OTHOWeHeM obbema matepuana Wi usgenus K ero obbemy B
KOHCTPYKLWK;

3.7 TenNon3onNALNOHHAsA KOHCTPYKLMA: KOHCTPYKLUS, COCTOSALLAS U3 OAHOTO Unn
HECKOMbKMX CroeB  TEensou3onAuMOHHOrO MaTtepuana (M3genusi),  3almTHO-
MOKPOBHOTO CIiIOSi U 3MEMEHTOB KpenmneHus. B coctaB  TennovsonsuvoHHoOn
KOHCTPYKLMW  MOMYT BXOAUTb NApOU3ONSILUOHHBIN, NpefoXpaHUTENbHbIA 1
BblpaBHMBAOLLMIA CIIOK;

3 . 8 MHOorocnomHas Tennnon3onsaAuynoHHas KOHCTPYKUUA: KOHCprKLl,I/Iﬂ,
COCTOALWAaA U3 AByX N 6onee croeB PasfiMYHbIX TEMJTON3ONALUOHHBIX MaTtepuarnos;

3.9 NOKPOBHBLIN CMON: ONEMEHT KOHCTPYKLMW, YCTaHABIMBAEMbIV MO HapyXHOMN
NOBEPXHOCTW TEMIOBOW M30NALUM ANS 3aLLMTbl OT MEXaHUYECKUX NOBPEXOEHWUA U
BO34EVCTBUSI OKPYXaloLLen cpeabl;

3.10 napon30oNALUMOHHBIN CroW: ONeMeHT TEMNMou3oNsALUOHHON KOHCTPYKLMUM
obopynoBaHMs M TpyOOMpPOBOAOB C  TEMMEPATYPON HWkKe TemnepaTypbl
OKpyXatollen  cpefbl, NPEeAOXPaHSIOLMA  TENMOU3ONSALMOHHBIA  Crio  OT
NMPOHVMKHOBEHWSI B Hee* napoB BoAbl BCreACTBME Pa3HOCTU MapuuanbHbIX
[aBneHn napa y Xorno4HOM MOBEPXHOCTU 1 B OKpY>KatoLLEN Cpeae;

* COOTBeTCTByeT opuruHany. - I'Ipmmeanme narotoBuTeNs 6a3bl JAHHbIX.

3.11 npepoxpaHUTeNbHbIA CMON: JNEMEHT TENSOM3ONALMOHHBIA KOHCTPYKLIUK,
BXOOSLWMIA, Kak MpaBurio, B COCTaB TEMnou3ONSLMOHHON KOHCTPYKLUUM AONs
obopynoBaHMss U  TpyOOMpPOBOAOB C  TEMMepaTypol MOBEPXHOCTM  Huxe
TemnepaTypbl OKPYXXaIOLLEN cpefibl C Lerbio 3alyTbl Napou3onsaLMOHHOMO Crosi OT
MeXaHU4eCKMX NOBPEXOEHWIA;

3.12temnepatypHble pAedopmauumn: TennoBoe pacluMpeHue wnn  cxatve
U30MMPyeMOii MOBEPXHOCTU W 3NIEMEHTOB KOHCTPYKLMWM MOA  BO3AEWCTBUMEM
U3MEHEHUS TEMMEPATYPHbIX YCIIOBUI NMPY MOHTaXe W SKCNiyaTaumm U3onmpyemoro
06beKTa;

3.13 BblpaBHMBaOWMA CNOW: JOrNEeMEHT Tennon3onALMOHHON KOHCTPYKLIMK,
BbINOSHAEMbIA M3 yNpyrMX  PYSOHHbIX WM JIACTOBbLIX  MaTepuasos,
yCcTaHaBnMBaeTCsi Nofd, MSrKWA NOKPOBHbIVA CMON (Hanpumep M3 NIaKOCTEKIOTKaHM)
ONS BblpaBHUBaHUSA hOPMbI MOBEPXHOCTW.

4 O6LwWwKe NoNoXeHus

4.1 TennousonauMOHHas KOHCTPYKUMst [omkHa obecneyvBaTtb napameTpbl
TEMMOXOIIOAOHOCUTENST NPK  3KCTnyaTauuu, HOPMaTWBHBIA YPOBEHb TeEMsoBbIX
notepb obopygoBaHuem U TpybonpoBogamu, 6e3onacHyid Ans  YeroBeka
Temnepatypy Ux HapyHbIX MOBEPXHOCTEN.

4.2 KOHCTPYKL MM TENNoBoN M3osisiumm TpyGonpoBogoB M 060pyaoBaHNS OOMKHbI
oTBevaTb TpeboBaHUsM:

3HEproaPeKTUBHOCTM - UMETb ONTUManbHOE COOTHOLLUEHUE — Mexay
CTOMMOCTbIO TEMIIOU3ONALMOHHON KOHCTPYKLUU M CTOMMOCTbIO TENmoBbIX NoTepb
yepes U3ONALMI0 B TEYEHME PACUETHOTO CPOKa KCMIyaTaLum;

3KCMIyaTauMoHHON HAOEXHOCTM W [ONTOBEYHOCTU - BbiaepxvBath 6e3
CHWDKEHWS!  TEMMO3alMTHLIX CBOWCTB W PaspylleHUs  3KCMIlyaTauuoHHble
TeMNepaTypHble, MexaHWYeckune, XUMUYECKMe U Apyrve BO3OeNCTBUS B TEYEHWE
pacyeTHOro cpoka aKcnnyarauum;

6e30nacHOCTU A1 OKpYKaloLen cpeabl 1 o6GCyxBalOLLero nepcoHana npu
3KCMyaTauum 1 yTunmsawmm.

MaTtepuarsl, UCrorbayemble B TEMOU30NALMOHHBLIX KOHCTPYKLMSX, HE [OMKHbI
BbIJENATb B MpOLECcCe  3KCMyaTauuum  BpefHble, MoxapoonacHble U
B3pbIBOOMACHbIE, HEMpUATHO NaxHyle BELEeCTBA, a Takke 60re3HeTBOpHble
GakTepuu, BUpYCbl W TPUBKW, B KOMMYECTBAX, MPEBbLILIAILWMX NPEnenbHO
[0MYCTUMbIE KOHLEHTPALUW, YCTAHOBIEHHBIE B CAHUTAPHBIX HOPMaX.



4.3 lNpu BbIGOPE MaTEPUAnoB 1 U3Aenuii, BXOASALLMX B COCTaB TEMoM30sALVOHHbIX
KOHCTPYKUMA AN MOBEPXHOCTEe € MOMOXUTENbHbIMK  TemnepaTypamu
TennoHocuTens (20 °C v BbiLLe), CriedyeT y4uTbiBaTb crieaytoLlme akTopbl:

MeCTOPacnOsIOXeHV e N30NMPYemMoro 06 bekTa;

TemnepaTtypy 13onmpyemoii NoBEepXHOCTH;

TemnepaTtypy OKpyxatoLLei cpeabl;

TpeboBaHusa nNoxapHon 6eaonacHocTy;

arpeccUBHOCTb  OKPYXaloliel cpedbl WM BELecTB, COAepXalmxcs B
U30MMpyeMbIX 0B bekTax;

KOpPPO3MOHHOE BO3AENCTBYE;

MaTtepuarn NoBepXHOCTW U30IMPYeMoro 06 bekTa;

[0NYCTUMbIE Harpy3Ku Ha U30rMpyeMyto NOBEPXHOCTb;

Hann4ne Bubpauumn 1 yaapHbix BO3AeNCTBUN;

Tpebyemyto AOMTOBEYHOCTL TEMMON30SALIVIOHHON KOHCTPYKLINK;

CaHWUTapHO-TUrMeHnYeckne TpeboBaHws;

Temnepartypy NPUMEHeHs TeNNoM30SALMOHHOrO MaTepuana;

TENnonpoBoAHOCTb TEMSOM3ONALMOHHOMO MaTepuana;

TemnepaTypHble AedopMaLn U30IMpyeMbIX NOBEPXHOCTEN;

KOHdMrypaLms 1 pasmepbl M30nMpyemon NoBEPXHOCTY;

YCIIOBUSI MOHT&a (CTECHEHHOCTb, BbICOTHOCTb, CE30HHOCTL 1 AP.);

YCIIOBMS EMOHTaX@ 1 yTUrM3aLmm.

TennonsonAUMOHHAst ~ KOHCTPYKUMS — TpybompoBOAOB — TEMmoBbIX — CeTel
nof3emMHon 6eckaHanbHON NPOKNaAKW AOMKHA BblAepuBaTh 6€3 paspyLLeHNs:

BO3/€eNCTB1E MPYHTOBLIX BOA;

Harpy3Kku OT Macchbl BblLLIENEXALLETo rPYHTa 1 NPOXOASLLEro TpaHcnopTa.

Mpn BblbOpe TENMOM3ONALUMOHHLIX MaTepuanoB W KOHCTPYKUWA  Onst
NOBEPXHOCTEN C TemnepaTtypoi TennoHocutens 19 °C un Hwke u oTpulaTenbHow
TemMnepaTypon AOMNOMHUTENbHO CreAyeT Y4YWUTbIBaTb OTHOCUTESIbHYIO BII@XHOCTb
OKpYXalolero  Bosdyxa, a TaKke BNaOKHOCTb W NaponpoHMLLAeMoCTb
TENnnon3onALMOHHOro MaTepuana.

44 B cocTaB KOHCTPYKLUMW TEennoBOM W30NAUMM OnsS  NOBEpPXHOCTENW C
NONOXVTENbHOW TEMNepaTypor B KavyecTBe 06sa3aTerbHblX 3MEMEHTOB [OMMkHbI
BXOAUTb!

TENNOU30NSALMOHHbIN CIOW;

NOKPOBHbIV CIOW;

3rIeMeHTbl KpenseHust.

45 B coctaB KOHCTPYKUMM TEMnnoBOW WU30MsSLMM  And  MOBEpPXHOCTen C
oTpuLaTenbHON TEMMEPaTYpon B kavecTBe 06a3aTernbHbiX 3IEMEHTOB [OIDKHbI
BXOOUTb:

TENNOU30NALMOHHbBIN CIOW;

Napov30nsALMOHHBIN CIOW;

NMOKPOBHbIW CIIOW;

3NEMEHTbI KPEneHusi.

MapousonsaLMoHHbIN Criol criefyeT npefycMaTpyBaTh Takxke npu Temneparype
n30nMpyemoii noBepxHocTu Hwke 12 °C. YCTpOWCTBO Napou3OnsiLMOHHOMO Crosi
npu Temnepatype Bbiwe 12 °C crneayet npeaycmatpueatb Anst o6opyaoBaHus v
TpyOOMNpoBOAOB C TemrnepaTypoil Hke TeMnepaTypbl OKpyXatolen cpefbl, ecnv
pacuyeTHas TemnepaTtypa M30nMpyemMol MOBEPXHOCTW HWXe TemnepaTtypbl "TOYKU
pochbl" NpU pacYeTHOM AABNEHUM U BAXHOCTU OKPYXKAOLLETO BO3AYyXa.

HeobxoamMmMoCTb  YCTaHOBKM  NapOU3OMALMOHHOMO Crosi B KOHCTPYKLMM
TENSIoBOW U30NALMM A9 NOBEPXHOCTEN C NepeMeHHbIM TeMNEPaTypPHbIM PEXMMOM
(ot "nonoxutensHon" K "oTpuuatensHon" 1 HaobopoT) onpenensieTcs pacyeTom
O UCKITHOYEHUS HAKONMEHUS BMaru B TEMNSOM30MSLIMOHHOM KOHCTPYKLIM.

AHTVKOPPO3VOHHbIE MOKPbITUS U30NMPYEMOIA NMOBEPXHOCTU HE BXOASIT B COCTaB
TENON30NALMOHHBLIX KOHCTPYKLIUA.

4.6 B 3aBUCMMOCTM OT MNPUMEHSIEMbIX KOHCTPYKTUBHbIX PELIeHnA B COCTaB
KOHCTPYKLUW AOMNOSNHUTENBHO MOTYT BXOAUTb:

BbIPaBHMBAOLLWIA CIION;

npeaoxpaHUTernbHbIN CIION.

MpenoxpaHuTenbHLIN Crio cnegyeT npedycMaTpuBaTb MpU  NPUMEHEHUN
MeTanM4yeckoro MOKPOBHOTO  CMost AN NPeAoTBpalleHUs  NOBPeXOeHUs
Napou3orsALMOHHbIX MaTeprarnos.

5 TpeboBaHUA K MaTepuanam M KOHCTPYKLUAM
TennoBou usonauuu

5.1 B KOHCTpyKLMsiX Tennousonauum obopyaoBaHus u  TpybonpoBogoB C
TemnepaTypamu cogepXaLLmxcsi B HUX BellecTB B AunanasoHe ot 20 go 300 °C gns
BCEX CMocobOB Mpoknagku, Kpome 6GeckaHanbHOW, Ccrneayet  NpUMEHsSTb

TENMOM30ALNOHHbIE MaTepuarbl U M3genvsi ¢ NIoTHOCTLIo He Gonee 200 kM3 1
KO3(hPMLIMEHTOM TENSIONPOBOAHOCTN B CYXOM COCTOSIHUM He Gonee 0,06 BT/(m-K)
npu cpeaHen Temnepatype 25 °C. [JonyckaeTcs npumeHeHne acbecToBbIX LUHYPOB
NSt M30onsLumn Tpy6onpoBOAO0B YCIIOBHBIM MPOXOA0M 10 50 MM BKIMOUYUTENBHO.

BbiGop TEnsioM3onsauMoHHOrO MaTtepuana [Ans KOHKPETHOW  KOHCTPYKLMW
OCYLUECTBISETCA HA OCHOBAHUM TEXHWYECKUX TPEGOBaHWUN, W3MOXKEHHbIX B
TEXHUYECKOM 33[1aH1M Ha NPOEKTUPOBAHWE TENSIOBOW U3OMSALUM.

5.2 B kayecTBe NepBOro TENON3ONALNOHHOMO CMOSi MHOTMOCIIOMHbBIX KOHCTPYKLWIA
Tennousonaumu  obopynoBaHust M TpybonpoBodoB € TemnepaTtypamu
coepxalmxca B HUX BellecTB B AuanasoHe oT 300 °C u Gonee gonyckaetcs
NPUMEHSITb TENNOU3ONSALMOHHBIE MaTepuarbl U U3Lerms ¢ NIOTHOCTLIO He Gonee

350 kr/M3 1 KO3PMLIMEHTOM TEMSIONPOBOAHOCTM Mpu cpeaHein Temnepatype 300
°C He 6onee 0,12 BT/(M-K).



5.3 B kauecTBe BTOPOro 1 Nocrneaylowmx TeNNon3onsaLMOHHbIX CMOEB KOHCTPYKLUIA
TennonsonaumMmM o6opyaoBaHus 1 TpyGONPOBOLOB C TEMMEPATYPOIN CoAEPKALLMXCS
B Hux BewectB 300 °C u Gonee ans Bcex crnocoboB MpoKnagky, Kpome
6eckaHarnbHou, cregyeT NPUMEHSITb TEMIOU30NALMOHHBIE MaTepuarsl U U3genus ¢

NroTHOCTbIO He Gomee 200 Kr/M3 1 KO3HMUMEHTOM TEMSONPOBOLHOCTM NP
cpenHen Temnepatype 125 °C He 6onee 0,08 BT/(m-K).

54 [na Tennou3onsuuoHHOrO crios  TPyOOMpOBOAOB C  MONOXUTENBLHOM
TemnepaTypon npu 6eckaHanbHON npokfafke criegyeT NPUMEHSITb Matepuarnsl C

nroTHocTbio He Gonee 400 kr/m3 u TennonposogHocTbio He Gonee 0,07 B1/(M-K)
npu Temnepatype matepvana 25 °C 1 BMaXHOCTH, YKa3aHHON B COOTBETCTBYIOLLMX
rocyAapCTBEHHbIX CTaHAapTaxX UMM TEXHUYECKMX YCIIOBUSIX.

55 [ TennousonauMoHHOro criosi obopydoBaHWst U TpyGonpoBodoB C
oTpuUaTeNbHEIMA - TEMMNepaTypaMy  CriesyeT MPUMEHsTb  TEensoM3oNnALMOHHbIE

matepuanbl ¥ u3genMsi ¢ MroTHocTbio He 6Gomee 200 kr/M3 U pacuyeTHoOi
TennonpoBOAHOCTbIO B KOHCTpyKUMM He Gonee 0,05 BT1/(M-K) npu Temnepatype
BeLlecTB MuHyc 40 °C v Bbiwe u He 6onee 0,04 B1/(M-K) - npu muHyc 40 °C.

Mpn BbIGOpe MaTepuana TeMOU3OMALMOHHOTO CFios  MOBEPXHOCTU  C
Temnepatypon ot 19 pgo 0 °C cnegyeT OTHOCUTb K MOBEPXHOCTAM C
oTpuLaTenbHLIMU TeMNepaTypamu.

5.6 CooTBETCTBME MaTeEpMarnoB, NPYMEHsIEMbIX B KA4ECTBE TEMMOoU3onsiLMOHHOO 1
MOKPOBHOIO CII0EB B COCTaBE TEMSOMU3ONSILUOHHBIX KOHCTPYKLMA 06opyaoBaHus u
TpybonpoBoaos, TpeboBaHMsIM K Ka4eCcTBY NPOAYKLUM, CAHUTAPHO-TUIMEHNYECKUM
TpeboBaHusM 1 TpeboBaHuAM noxapHon 6e3onacHoCTM  JOMKHO  ObiTh
noATBEPXOEHO pe3ynbTaTaMu WUCMbITaHUA, BbINOMHEHHbIX aKKpeaUTOBaHHbIMU
opraHu3auusiMu.

5.7 KoHCTpyKuusi TensoBol wusonsuuyM TpybonpoBodoB npu  BeckaHanbHoun
npokriagke AoipkHa 06agaTe NPOYHOCTLIO Ha cxaTtue He meHee 0,4 MMa.

Mpy GeckaHanbHOM Mpoknagke TEMnoBbIX CETel creayeT NpenMyLLecTBEHHO
NPUMEHATbL NPEeABapUTENbHO U3OMMPOBaHHbIE B 3aBOACKWX YCMOBUSX TPyObl C
y4eToOM [0NYyCTUMON TeMnepaTypbl NPUMEHEHNS TENSOU3ONALMOHHOMO MaTepuana
1 TemnepaTypHoro rpadgwika paboTbl TENSOBbIX CETEN.

MpviMeHeHWe 3acbiNHON 13onauuM TpyGonNpoBOAOB NpY NOA3EMHON NpoKnadke
B KaHanax 1 6eckaHarnbHo He JonycKaeTcs.

58 Tlpn OGeckaHanbHOW nNpoknagke npegBapuTenbHO — M3OMMPOBAaHHLIE
Tpy6onpoBoabl C M30MSILMEN U3 NEHOMoNMypeTaHa B MONMaTUNEHoBOW obornoyke
[OMKHbl BbITb CHaGXeHbl CUCTEMOW OMepaTVMBHOrO AUCTaHLIMOHHOMO KOHTPONs
BnaxHocTu nzonsaumm (OAK).

5.9 He ponyckaeTcs npuMeHsTb acbecTocopepxalme TeNnousosnsiLMoHHbIe
matepuanbl  Afs KOHCTPYKUMA  TEnroBOW  M3onsiuuv  obopyaoBaHus U
TPYGOMNpPOBOAOB C OTPULATENbHBIMM TEMMEPATYPaMU COAEPXKALWMXCS B HUX
BELLUECTB M AN 130M18U4umM TpyGonpoBOAOB NOA3EMHON NPOKMaAKN B HEMPOXOAHbIX
KaHanax.

5.10 Mpu BbIGOpe TEMNOU3OMALIMOHHBIX MaTepuarioB 1 NMOKPOBHbLIX CMOEB criefyeTt
YYUTbIBaTb CTOMKOCTb 3MIEMEHTOB TENMOU30NALMOHHON KOHCTPYKLIMN K XUMUYECKN
arpeccuBHbLIM hakTopaM OKpYXatoLLen cpefbl, BKIO4as BO3MOXHOE BO3AENCTBUE
BELLECTB, COAEPXaLLMXCS B U30NMPYyEMOM OO beKTe.

He ponyckaetcs npumMeHeHne TennousonsaLUOHHbIX MaTepuarnos, CogepXalLmx
opraHMveckvMe BellecTBa, QAN M3OMAUMM  KOHCTPyKUMA  obopydoBaHus U
TPYGOMNpOBOAOB, COAEPXALLMX CUMbHBLIE OKUCTIUTENMN (KUAKWIA KUCTIOPOA).

Ona MeTanmM4yeckmnx MOKPbLITUI [omkHa npeaycMaTpuBaThes
aHTUKOPPO3MOHHas 3almTa WM BblbMpaTbcA MaTepuarn, He MoABepKeHHbIN
BO34EVCTBUIO arpeCcCUBHON cpeabl.

5.11 [Ons o6opygoBaHns 1 TpybonpoBoaoB, NOABEpraloyxcst  yaapHbIM
BO3AENCTBMAM M BUOpauun, PeKOMEHAYEeTCA MNPUMEHATb Tennou3onsauMOHHbIe
n3genus Ha ocHoBe 6as3anbTOBOrO CyMepPTOHKOro MM acbecToBOro BOMOKHa UMn
apyrve matepuanbl, BUOPOCTOMKOCTb KOTOPbIX B YCIOBUSIX 3KCMyaTauum
noATBeEpXOEeHa pesynbTaTaMu WCMbITAHWUA, BbINOHEHHbIX aKKpeaUTOBaHHbIMU
opraHu3auusimn.

[na obbekToB, NogBepraloLmMxcs BUOpaLuM, Npu MPUMEHEHUN LLTYKaTypPHbIX
3alLMTHBIX  MOKPbITUA  CrneayeT  npedycMatpuBaTb — OKMENKy  LUTYKaTypHOro
3aLLUMTHOTO NMOKPbITUSI C MOCTEAYHOLLEN OKPACKOM.

5.12 IMpun NpoeKTMPOBaHWUM 06 BEKTOB C MOBbILLEHHBIMU CaHUTaPHO-TUTMEHNYECKUMMI
TpeboBaHMSAIMM K COAEPXaHWIO MbiMM B BO3AYXe MOMELLEHUA B KOHCTPYKLIMSIX
TEnnousonsaLum He [OMYCKaeTca NpUMEHeHWe MaTepuarnos, 3arpsa3HSIOLMX BO3OYX
B MOMELLEHNSIX.

PekomeHayeTca npuMeHeHWe Tenmnou3ONALMOHHBIX UW3QEenuiA Ha OCHOBe
MVHeparbHOM BaTbl C AMAMETPOM BOSIOKHA He Gonee 5 MkM, usgenuin u3
CYNepTOHKOrO CTEKIOBOMOKHa B OOKMagKax co BCEX CTOPOH M3 CTEKIISIHHOM unm
KPEMHE3eMHON TKaHW W Nopd repMeTUYHbIM 3aLMTHBIM MOKPbITUEM UMW APYrMX
maTepuanoB, COOTBETCTBME KOTOPbIX YKa3aHHbIM CaHWUTaPHO-MUIMEHNYECKUM
TpeboBaHMSAM  NOATBEPXOAEHO  pesyrnbTaTamyv  WUCTbITAHWA,  BbIMOMHEHHbIX
aKKpeauToBaHHbIMM OpraHM3aLmsMm.

5.13 B KOHCTPYKLMSAX TENMOBON U30MsLMM, NpeAHa3HayeHHbIX Ans obecneyeHus
3aaHHON TemnepaTypbl Ha NMOBEPXHOCTU M30MALMN, B Ka4eCTBE NMOKPOBHOIO Criost
peKoMeHAYyeTCs MPUMEHATb MaTepuanbsl CO CTeneHbio YepHoTbl He Hwke 0,9 (c

KO3(MLIMEHTOM M3NYyHeHUsi He Hke 5,0 BT/(M2-K4).



5.14 He ponyckaeTcs nNpMMEHeHWe MeTanIM4eckoro MOKPOBHOTO Crosi Mpu
noasemMHol GeckaHanbHOW Mpoknmagke W npoknagke TpybonposogoB B
HenpoxoAHbIX KaHanax.

MOKPOBHLIN CMO U3 TOHKONMCTOBOTO MeTanna C HapyXHbIM NOMVMEPHLIM
MOKPbITUEM He [OMycKaeTCs MPUMEHSTb B MecTax, MoABEepKeHHbIX NpsAMOoMy
BO3[ENCTBUIO COSHEYHbIX fTy4en.

5.15 TMoKpoBHbIV CroN AOMYycKaeTcs He npedycmatpyBaTb B TENMOM3ONALMOHHbIX
KOHCTPYKLMSIX HA OCHOBE W3Aenuii U3 BOMOKHWUCTLIX MaTepuarioB C MOKPbITUEM
(K3LLMPOBAHHbIX) M3 anioMWHUEBOW oMb WM CTEKMNOTKaHW (CTEeKIoXoscTa,
CTEKINOPOroXM) M BCMEHEHHOTO CUHTETUYECKOro Kaydyyka A M30onuMpyembix
06bEKTOB, PaCMOfiOKEeHHbIX B MOMELLUEHUSIX, TOHHEensiX, MofBanax W uepgakax
3[aHWiA, U NpX KaHanbHOW Npoknagke Tpy6onpoBoaoB.

5.16 Yvcrno crnoeB napousOnsLMOHHOTO MaTepuana B Tennou3onsALMOHHbIX
KOHCTPYKUMSIX Ans  o6GopynoBaHus v TpybonpoBOAOB C  OTpuuUaTeSbHbIMM
TemMnepaTypaMu COAEPXKALLMXCA B HUX BELLECTB PEKOMEHAYETCS MpuUHUMAaTb Mo
Tabnuue 1.

Tabrmua 1
[Mapon3onaLmoHHbIN TonuwHa, Yncro cnoes Napov3onsLunoHHOro
marepuvan MM mMaTtepvana B TENMousonsiLMoHHOM
KOHCTPYKLWW B 3@aBUCUMOCTHU OT
TemnepaTypbl U30NMpyemMon
NOBEPXHOCTU 1 CPOKa 3KCryaTauum
OT MuHyC OT MUHYC Hwxe
60 61 oo muHyc || muHyc 100
no19°C 100 °C °C
8 12 ||8net| 12 |[[8neT| 12
net || net net net
MNMonuaTtuneHosas nneHka, || 0,15-0,2 2 2 2 2 3 -
[OCT 10354;
nneHka
nonMBUHUNBYTUpanbHas

knesiwas, FOCT 9438;
nrneHka nonuaTuneHosas
TepmoycagoyHas, [OCT
25951

0,21-0,3 1 2 2 2 2 3

0,31-0,5 1 1 1 1 2 2

donbra anomuHnesas, || 0,06-0,1 1 2 2 2 2 2
[OCT 618

W3on, COCT 10296 2 1 2 2 2 2 2
Py6epong, TOCT 10923 1 3 - - - - -

1,5 2 3 3 - - -
Mpumevanus

1 ,D,OI'IyCKaeTCH NpUMEeHeHne 4pyrux martepuanos, 06ECI'ISHVIBGIOLLMX YypoOBEHb
CONpOoTUBINEHNA NAPONPOHNLLIAHUIO HE HUXE, YeM Y NpUBEAEHHbIX B Ta6n|/|ue.

2 [na wMaTtepvanoB C 3aKpbiTOW MOPUCTOCTbIO, MUMEIOLWMX KO3hdmMLNEHT
naponpoxuyaemoctu meree 0,1 mr/(M-y-Ma), BO Bcex cnyvasix NpuMHUMaeTcst
O MH NapON30NALNOHHbBIN CIION.

5.17 Tpu nNpUMEHEHUM TEMroU3ONSLMOHHBIX MaTepuanoB W3 BCMEHEHHbIX
nonMMepoB c 3aKpbITbIMM nopamu HeobXxoAMMOCTb NpUMEHEHUA
Napou30rsALNOHHOTO Criost AomkHa GbiTb 060CHOBaHa pacyeToM. [Mpu UcKnoYeHUn
Napou30rsALUOHHOTO Criosi crnedyeT npeaycMaTpuBaTh repMeTU3aLuio  CThIKOB
U3genuii MaTepuanamu, He NPoMyCKaroLLMMK BOAAHbIE Napbl.


http://docs.cntd.ru/document/1200006604
http://docs.cntd.ru/document/1200020648
http://docs.cntd.ru/document/1200020702
http://docs.cntd.ru/document/1200009263
http://docs.cntd.ru/document/901700276
http://docs.cntd.ru/document/871001083

5.18 TennounsonsALMoHHbIE KOHCTPYKLIMK M3 MaTepuarnos C rpynnou roptodectu '3 u
4 He ponyckaetcsi npegycMaTtpuBath Ans obopynoBaHust U TpybomnpoBoaos,
PacrosnoXeHHbIX :

a) B 34aHusiX, Kpome 3gaHuin IV cTeneHn orHeCTOMKOCTW, OQHOKBAPTUPHBIX XUMbIX
[IOMOB 1 OX/aXkOaemblX MOMELLEHWIA XONOANIbHUKOB;

6) B HapykHbIX TEXHOMOMMYECKMX YCTaHOBKAX, KPOME OTAErbHO CTOSLIEero
obopynoBaHus;

B) Ha OacCTakapgax W ranepesx npu Hamvuum kabenen u  TpyGonpoBOAOB,
TPaHCMOPTUPYIOLLWX roptodmne BellecTsa.

Mpu aTom gonyckaeTcsi NpUMEHEHWE roploumnx MaTtepuanos rpynnbl 3 unn 4
ans:

Napou30nsALMOHHOIO CIIos! TOSLLMHOW He Bornee 2 mm;

CIosi OKpaCKW Unu NieHku TonwmHol He 6onee 0,4 Mm;

MOKPOBHOrO ~ Crnos TpyGONpPOBOAOB,  PACMOSIOKEHHbIX B TEXHUYECKUX
noABanbHbIX 3TaXax WM NOAMOMbsX C BbIXOAOM TOSbKO Hapyxy B 3gaaHusix | u I
cTeneHen OrHECTOMKOCTWM MpW YCTPOMCTBE BCTABOK ASIMHOM 3 M M3 HEropoumx
maTtepuanoB He 6onee 4yeM Yepe3 30 M AnuHbLI Tpy6onpoBoaa;

TENNOU30NSALMOHHOIO CIIOS U3 3anMBOYHOMO MEHOMONMYpPETaHa Npy NOKPOBHOM
Crnoe 13 OLMHKOBAHHOW CTanu B HAPYXHbIX TEXHOSOMMYECKNX YCTaHOBKaX.

MokpoBHbI crnoi M3  crnaboroproumnx MatepuanoB rpynnel M1 un 2,
NPUMEHSIEMbIX AN HaPYXHbIX TEXHOMOMMYECKUX YCTaHOBOK BbICOTOM 6 M 1 Bonee,
[OIKeH GbITb HA OCHOBE CTEKIMOTKaHW.

5.19 Tennosas nsonaums TpydonpoBoaos 1 obopyaoBaHusa AomkHa obecnevmsaTb
6e3ycrnoBHoe BbINOnHeHVe TpeboBaHMA 6e30nacHOCTM U 3almMThl OKpYKatoLLen
cpenel.

Ons  TpybonpoBOAOB  HaA3eMHOW  MpOKMagKku npyu  NpUMEHeHUn
TENnon3onALMOHHBIX KOHCTPYKLUMIA M3 ropioumx matepuanos rpynnbl 3 n 4,
cnepyet npefycMaTpuBarth:

BCTaBKW ANMHON 3 M M3 Heroprounx matepuanoB He 6onee yem yepes 100 m
ANVHBI TPYGonpoBoAa;

y4acTKM TEnsioM3onALUMOHHBIX KOHCTPYKLWIA M3 HEroprounx MaTepuanoB Ha
paccTOsiHUM He MeHee 5 M OT TeXHONOTMYECKMX YCTaHOBOK, COAEPaLLMX roproyne
rasbl ¥ XMOKOCTU.

Mpy nepeceveHun TpyGOMPOBOAOM NPOTMBONOXAPHOW Nperpagbl creayet
npeaycMaTpuBaTth TEMNOU30NALMOHHbBIE KOHCTPYKLIMM N3 HErOPHOYMX MaTepuanos B
npegernax pasmepa NpoTMBOMNOXapHON Nperpagbl.

Mpy NpUMEHEHWN KOHCTPYKLWIA TEnsionpoBOAOB B TEMMOBOW M30MAUMKM U3
roplouMx MaTepuarioB B Heroptodeid oboroyke [JonyckaeTcs He  Aenatb
NPOTMBONOXaPHbIE BCTABKU.

TpeboBaHusi Kk NoxapHoW 6e30MacHOCTU TEMOU3ONALMOHHBIX KOHCTPYKLUIA
TpybonpoBoaoB TennoBbIx ceTen onpeaenstoTcs no CI 124.13330%.

* B HacTosillee Bpems odmumanbHas uHdopmauus o6 onybnvmkoaHum
OTCYTCTBYET, 3[eCb W Janee no TekcTy. - [lpumeyaHue usrotoButens 6asbl
AaHHbIX.

5.20 [ns anemeHToB 0BOpynoBaHus U TpybornpoBodoB, Tpedylolyx B npouecce
aKcnnyaTaLuum CUCTEMaTUYECKoro HabrnioaeHusl, cregyeT npegycmatpuBaTh
c60pHO-pa3bopHbIe ChEMHbIE TEMMOU3ONALMOHHBIE KOHCTPYKLIUW.

CbeMHble TEenmnou3OomnsLUOHHbIE KOHCTPYKLUMM [OMKHbI MPUMEHSITbCS  Ans
U30MSILMM  MIOKOB, (MaHLEBbIX COEAMHEHU, apMaTypbl UM KOMMEHCaTopoB
TpybonpoBogoB, a Takke B MeCcTax W3MepeHWn W MPOBEPKU COCTOSIHUA
U30MMpPYEMbIX NMOBEPXHOCTEN.

5.21 Wsgerma w3 MvHepanbHOW BaTbl (KaMeHHOW BaTbl W CTEKMOBOJSIOKHA),
NpUMEHsIEMbIE B KayecTBe TEMnou3oNnsUMOHHOTO crost Ans Tpybonpososos
noA3eMHON KaHarnbHOW NPOKNaaKu, AoMmKkHb! ObITh rMapodobU3MpoBaHsbI.

He  ponyckaetcst NpUMEHEHVWE  TEMnOoM3OMNSLMOHHBIX  MaTepuarnos,
NoABEPKEHHbIX AEeCTPYKLWN Npy B3auMogencTeum ¢ Bnaroi (acbectocopepxallas
mMacTu4Has n3onaums, nsgenus N3BECTKOBO-KPEMHE3EMUCTBIE,
NeprmMTOLEMEHTHbIE 1 COBENUTOBLIE).

5.22 TMpy NpoeKTUpOBaHWUN TEMOBOW U30NALMN CreayeT yYuTbiBaTb BO3MOXHOCTb
KOPPO3NOHHOTO BO3AEWCTBUSI TENSIOM3OSALMOHHOIO MaTepuana WUnuM BXOAALWMX B
€ro COCTaB XMMUYECKMX BELLECTB Ha MeTasnmMyeckne noBepxHoCTu obopyaoBaHus
n TpybonpoBogoB B MpUCYTCTBMM Brarn. B 3aBucumocTn oT Matepuana
N30M1pyeMoii MOBEPXHOCTU (CTarnb yrnepoaucTas, cTanb NermpoBaHHasl, LBeTHble
MeTanmbl W Ccnfaebl) M BuAA KOppo3uu (OKUCIEHWE, LLUENoYHasi Koppo3us,
pacTpeckvBaHue nog HanpsbkeHnem) B TEXHUHECKOM 3aiaHum Ha NpoekTUpoBaHmne
cnegyet  ykasblBaTb  TpeboBaHWS MO  OrpPaHUMYEHWIO  COAEepXaHusl B
TENnnousonsLUMoOHHOM  MaTtepuane BOOOPacTBOPUMbIX — XJIOpUAOB,  (TOPMAOB,
cBoboaHbIX Lernoyer u pH matepuana.

6 NpoekTnpoBaHue TennoBON U30NALUMU

6.1 OnpepeneHne TONWMHBbI TENSOU3ONSAILLUOHHOTO CrOsi MO HOPMUPOBaHHOWM
NJ0THOCTU TENSIOBOro NOTOKa



6.1.1 Hopmbl NNOTHOCTU TEMSIOBOrO MOTOKA Yepe3 U30NMpPOBaHHYK MOBEPXHOCTb
06bekToB, pacnonoxeHHbIx B EBponeiickom permoHe Poccum, cnegyet npuHumMaTh:

ans obopynoBaHvst M TPyOONpPOBOAOB C MOMIOKUTENbHBIMK TEMMEpaTypamu,
pacnosoXeHHbIX:

Ha OTKpbITOM BO3ayxe - no Tabnmuam 2 u 3;

B MOMeELLEHWM - Mo Tabrmuam 4 n 5;

ans obopyaoBaHus M TpyOOMNpPOBOAOB C OTpULATENbHBIMM TEMMepaTypamu,
pachonoXeHHbIX:

Ha OTKpbITOM BO3Ayxe - No Tabnuue 6;

B NoMeLLieHu - no Tabnumue 7;

npu Npokriagke B HEMPOXOAHbIX KaHamnax:

ans TpybonposonoB ABYXTPYOHbBIX BOASHbLIX TENMOBLIX CETEN - NO Tabnvuam 8
no;

[ONs NaponpoBOAoB C KOHAEHCATONPOBOAAMU NPU MX COBMECTHOM NpoKagke B
HenpoxogHbIX kaHanax - no Taénuue 10;

ansa - TpyGonpoBoAOB  ABYXTPYOHbIX BOASHbIX  TENSOBbIX cCeTel  npu
6eckaHanbHol npoknaake - no Taébnmuam 11-12.

HopMmbl MROTHOCTM TENSIOBOrO MOTOKA AMsi TONCTOCTEHHLIX MeETarnnMyeckux
TpybonpoBoAoB creayeT NPMHUMATL MO YCIIOBHOMY AMAMETPY, COOTBETCTBYIOLLEMY
CcTaHgapTHbIM Tpybam TOro e HapykHoro AnameTpa.

Mpu  npoekTUpoBaHWM  TEMroBOW  M3OMSILMM AN TEXHONOMMYEcKmX
TpyGOMnpoBoAOB, NPOKNaAbiBaeMbIX B KaHanax u 6eckaHarnbHo, HOpMbl MIOTHOCTH
TENIOBOro NOTOKA CredyeT NPUHMMATh Kak A8 TpyGonpoBOA OB, NPOKNablIBaEMbIX
Ha OTKPbITOM BO3a4yXxe.

6.1.2 Mpu pacnonoxeHnn n3onMpyemMbix 0OHLEKTOB B APYrUMX PervoHax CTpaHbl
criefyeT yyuTblBaTb U3MEHEHUE CTOMMOCTM TEnnoTbl B 3aBWCUMOCTU OT paiioHa
cTpouTenbCTBa U cnocoba npokrnagku TpybonpoBoga (MecTa YCTaHOBKU
obopynoBaHus):

HOPMbI MIIOTHOCTW TEMMOBOrO MOTOKa A MMOCKOW U LUMMHAPUYECKON

NOBEPXHOCTEl C YCroBHLIM npoxodoM 6onee 1400 mm, ¢ ™€, onpeaenstoTcs no
opmyne

g™ =gk, M

HOPMbI MJIOTHOCTU TenyioBOro noToka Anda L|,I/IJ'II/IH,EI,pI/HeCKOI7I NOBEpPXHOCTU C

re
ycrnoBHbIM npoxogom 1400 MM 1 MeHee, 4 & , onpegensaoTcsa no dopmyrne

a1 =gk, @

roe ¢ - HOPMMPOBAHHas MOBEPXHOCTHas! MIOTHOCTb TEMMoBOro MoToka, Br/m2,
npvHMMaemMas no tTabnuuam 2-7;

#; - HOPMUPOBAHHAS NMHENHas NMOTHOCTb TEMMOBOro NOoToKa (Ha 1 M ASMHbI
uunnHapudeckoro obbekTa), BT/M, npuHnmaemas no Tabnuuam 2-12;

X - KO3(hUUMEHT, YYUTbIBAOWMIA W3MEHEHMEe CTOMMOCTWU TennoTbl W
TENNON30NALMOHHOM KOHCTPYKLMM B 3aBMCKMMOCTM OT paioHa CTpouTenbcTBa U
cnocoba npoknagku TpybonpoBoaa (MecTa YCTaHOBKM 0OOOpyAoBaHMs), (CM.
Tabnumuy 13).

Tabrmua 2 - Hopwmbl nnOTHOCTM TeNnmoBoro roTtoka obopyaoBaHus U
TPYyOOMNpOBOAOB C MOMOXUTENbHBIMKA TemnepaTypamMu MNpu  pacnosiokeHnn Ha
OTKPbITOM BO3Ayxe 1 Yncre YacoB pabotbl 6onee 5000

Y CNOBHbIN TemnepaTtypa TennoHocutens, °C
npoxoz
Tpybonposoaa,
MM

20|| 50 || 100 {150/ 200|250 || 300 || 350 || 400 || 450 || 500 || 550 || 600
MnoTHOCTL TennoBoro notoka, Br/m

15 41 9 [[17 (| 25| 35| 45| 56| 68| 81| 94 [[109]f 124 140

20 410 19] 28| 39| 50| 62 | 75 | 89 ||103|119|[135]| 152

25 51120 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




65 716 (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 (1204 || 236|270 (| 305 || 342 | 380
300 18| 37 || 64 || 91 || 118|147 |[ 191|224/ 259 (| 296 || 333 || 373 || 414
350 22| 45 || 77 ||108|(140|( 173 || 208 || 244|281 |( 320 || 361 403 || 446
400 25| 49 || 84 || 117/ 152|( 187|223 || 262 |( 301 343 || 385 || 430 || 476
450 271 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
900 471 91 |[ 1502051259 |( 315|372 (1430 |(490|| 552|616 || 681 || 749
1000 521100 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
Boree 1400 1 MnoTHOCTE TennoBoro notoka, Br/m?2
nrockue
NoBEPXHOCTM
15| 27 || 41 || 54 || 66 || 77 || 89 (| 100|(110| 134 (/153 || 174 192
Mpumeyarie - MPOMENYTOUHBIE 3HAUEHMS HOPM MNIOTHOCTY TEMITOBOTo NOToKa CrieayeT
onpeaensTb MHTepnonsLmei.

Tabrmua 3 -

Hopmbl

NJ0THOCTU

Tennoesoro

OTKPbLITOM BO34yxe 1 Yncre YacoB pabotbl 5000 1 MeHee

notoka obopynoBaHus
Tpy6onpoBOJOB C MONIOXMTENbHLIMMA TemnepaTypamu Mpy  PacroriokeHun Ha

n

Y CnoBHbIV
npoxog,
Tpy6onposoaa,
MM

Temnepartypa TennoHocutens, °C

20

50

100

150

200

250

300

350

400

450

500

550

600

[NoTHOCTL TENnoBoro NoToka, Bt/m




15 410 | 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 7116 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 9120 | 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|1851235|( 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 591112183 (248 || 312|377 | 443 || 511 || 581 || 652 | 725|| 800 || 877
1000 64 (1123 |( 199269 || 339 || 408 || 479 | 552 (1626 || 702|| 780 || 860 || 941
1400 87 (/165|264 || 355 || 444 || 532|| 621 712 (| 804 |( 898 | 995 || 1092 || 1193
Boree 1400 1 MMrOTHOCTb TenroBoro notoka, Br/m2
nrockue
NoBEPXHOCTH

19|( 35 || 54 || 70 || 85 || 99 (| 112/ 125]|(141| 158 (| 174 | 191 || 205

anMe‘-IaHI/Ie - I'Ipome)KyTquble 3Ha4YeHna HOpM MNJSI0OTHOCTU TENSI0BOro NoToKa crneayet
onpenenatb MHTepI’lOJ’IﬂLI,VIeVI.




Tabrnmua 4 - Hopwmbl NMOTHOCTWM TEMMOBOrO MNOTOKa [Ansi 06opyaoBaHWUs U
TPYGOMNpPOBOAOB C MOSIOKUTENbHBIMMA TEMNEPATYpPaMU MpU  PacrionoXeHun B
nomeLLeHnn 1 Ynucne Yacos pabotbl 6onee 5000

YCroBHbIV Temnepatypa TennoHocutens, °C
npoxoA,
Tpy6onposoaa,

MM

50100 150200 || 250 || 300 || 350 || 400 || 450 || 500 || 550 || 600

[MNoTHOCTb TENNOBOro notoka, Bt/m

15 6] 14 23 || 33 || 43 | 54 | 66 || 79 || 93 || 107|122 138
20 716 26| 37| 48 || 60 | 73 || 87 |[102 {117 |[ 134 |[ 151
25 8| 18| 28| 40| 52 | 65| 79 || 94 |[110 (126 || 144 || 162
40 9121|321 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
200 221 46 || 70 |[ 93 ||118|[ 1441721200 || 230 || 262 || 294 || 328
250 26| 53 || 79 |[106] 134 ([ 162|193 || 224 || 257 || 291 || 327 || 364
300 29| 60 || 88 ||118|[ 148179 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|| 1531200 || 247 || 295 || 344 || 395 || 448 || 502 || 558 || 616
800 6111181169220 270|322 || 376 || 431 || 487 || 546 || 606 || 668
900 671301 1852391294 || 350 || 407 || 466 || 527 || 589 || 653 || 718
1000 74(141|201)/259|| 318/ 377|438 | 501|565 | 631|699 || 768



1400 991187263 | 337|/411|/485|/ 561|638 | 716 || 797 || 880 || 964
Bonee 1400 1 MNoTHOCTL TENMOBOro NoToka, BT/m2
nrockve
NOBEPXHOCTYU
23| 41| 56 || 69 || 82 || 94 || 106 |[118 | 130 141|153 || 165

I'Ipmmeanme - I'Ipome)KyTquble 3Ha4YeHns HOpM NMSIOTHOCTWU TEensioBOro NoToKa
cnepyet onpenenaTtb VIHTepI'IOJ'lﬂLl,VIeVI.

Tabrmua 5 - HopMbl NMOTHOCTWM TEMMOBOrO MOTOKA Ans o6opydoBaHus U
TPYGOMNpPOBOAOB C MNOSIOKUTENbHBIMMA TEMNEPATYpaMU MpU  PacriofnoXeHun B

nomeLLeHum 1 Yncne Yacos pabotbl 5000 1 meHee

YCrnoBHbIV Temnepartypa TennoHocutens, °C
npoxoA,
Tpybonposoaa,

MM

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

[MnoTHOCTbL TEennoBoro notoka, 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
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|( 218253 || 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 1(100| 144 1891233 |( 279|327 || 375 || 426 || 478 || 532 | 587
600 58 || 114|164 1214|1263 |( 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(1349|(413| 479|547 || 616|687 || 760 | 834
1000 89 || 170241309 || 378|(447| 518 (| 590 || 663 || 739 || 816 | 896
1400 120226 || 318|( 406 || 492 (| 580 || 668 || 758 || 850 || 943 |( 1038 || 1136
Boree 1400 1 MroTHOCTb TenrnoBoro notoka, Br/m2
nrockue
NoBEPXHOCTM
26 || 46 | 63 || 78 || 92 |(105] 119/ 132/ 145|158 | 171 | 190

an/IMe‘-IaHI/Ie - I'Ipome)KyTot-lele 3Ha4YeHnsa HoOpM NJIOTHOCTU TENJioBOro noToka
cnepyet onpenenaTtb MHTepI‘IOJ'lFILl,VIeVI.

Tabrmua 6 - Hopwmbl

MAOTHOCTM TEMfoBOro MoToka Afs o6opyaoBaHWs 1
TPYGONPOBOAOB C OTpULATErbHBIMM TeMMepaTypaMy Mpu  PacrofioXeHnt Ha
OTKPbLITOM BO3AyXe

YCcrnoBHbIV Temnepatypa TennoHocutens, °C
npoxofA,
Tpy6onposoaa,
MM
0 |[-10]-20 ||-40| -60 || -80 ||-100| -120 | -140 || -160|| -180
MNoTHOCTb TENNOBOro notoka, Bt/m

20 3 3| 4 6 7 9 10 || 12 14 16 17
25 3456 8 9|11 12|15 |17 || 18
40 40151579 |10] 12 13| 16 | 18 || 19
50 55 6 81 9 1113} 14| 16 | 19 || 20
65 6 6 7 9|10 | 12| 14 | 15 17 || 20 21
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 (1211|2327 30| 33| 36 || 38 || 41 || 44 | 46
Bonee 500

MroTHOCTL TENMOBOro NoToka, BT/m2

1] 1212 || 13| 14 || 15| 15| 16 || 17 | 18 | 19

MpumeyaHve - MpPOMEXYTOYHbIE 3HAYEHWUS HOPM MIIOTHOCTU TEMSIOBOrO MOTOKA
crneayer onpeaensTe UHTepPronsunen.

Tabnmua 7 - Hopmbl NroTHOCTM TensioBOro notoka Ans obopynoBaHus w
TPYGOMNpOBOAOB C OTpUUATESbHBIMU TeMnepaTypamy Mpu  PacronoXeHun B
NoOMeLLEHUN

Y CroBHbIV TemnepaTypa TennoHocutens, °C
npoxoa,
Tpybonposoaa,

MM

0 |[-10]-20 ||-40| -60 || -80 ||-100| -120 | -140 ||-160|| -180

MnoTHOCTL Tennosoro notoka, Br/m

20 516 (61| 78] 9| 101 ] 11 | 13 | 14
25 6|71 7 |81 9|10 11| 14| 16 || 17 || 20
40 77 8911|1213 16 | 17 | 19 || 21
50 781 9 (101213 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 1111121416 || 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 2122|123 |[26(| 29 || 31| 34 || 36 || 38 | 41 | 44



400 23|24 26 || 28 30 || 34 | 36 || 38 || 41 | 44 || 46

450 2511271 28 |30 33|35 37 || 40 || 42 | 45 || 48
500 281129 30 (|33 [ 35| 37| 40 || 42 || 45 | 47 || 49
Bonee 500

MMOTHOCTL TENNIOBOro NoToka, Bt/m 2

15 (|16 |[ 17 || 18| 19 || 19 || 20 || 21 22 || 22 || 23

MpvimeyaHue - MNMpPOMEXyTOYHble 3HAYEHUS] HOPM MIIOTHOCTW TEMNIOBOrO MOTOKa
creflyeT OnpeaensTe MHTEPMNOMNALMEN.

HopMbI NIOTHOCTM TENNOBOroO NOTOKa Yepe3 NOBePXHOCTb U3oNALUN
Tpy60npoBOAOB ABYXTPYOHbIX BOAAHLIX CeTei NpU NoA3e MHOW KaHanbHOWM
npoknagke

Tabnmua 8 - HopMmbl NMOTHOCTM TENnoBOro MOTOKa Anst TpybonpoBoaoB
OBYXTPYOHbIX BOASIHbIX CETENM NpU  MOA3EMHON KaHarbHOM MpoKragke U
npopomumTensHocTN paboTel B rog 6onee 5000 4

YcnoBHbI Npoxop, CpenHerofoBasi Temneparypa TennoHocuTens
Tpybonposoaa, (nopatowmi/obpaTHbii), °C
MM
65/50 90/50 110/50
CyMmapHast iMHeiHasa NnoTHOCTL TENMoBOro notoka, 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
1000 166 192 212
1200 195 225 250
1400 221 256 283
Mpumevanus
1 PacyeTHble cpedHErofoBble TeMnepaTypbl BoAbl B BOASHbIX TEMoBbIX
ceTax 65/50, 90/50 n 110/50 °C cooTBETCTBYIOT TeMnepaTypHbIM rpadwmkam 95-
70, 150-70 1 180-70 °C.
2 [MpOMEKYTOYHbIE 3HAYEHWUSI HOPM MIIOTHOCTM TEMMOBOrO MOTOKA criedyeT
OnpeaensTb MHTEPMONALMEN.

Tabrmua 9 - Hopmbl

OBYXTPYOHbIX BOASIHbIX CETEW MNpU  NOA3EMHON
npopomumTensHocTn paboTel B rog 5000 4 1 MmeHee

NAOTHOCTW TEMMoOBOro MOTOKa fAnsi Tpy6onpososoB

KaHarnbHOW MpoKknagke wu

YCcnoBHbI Npoxop, CpepnHerofoBasi Temneparypa TenrnoHocuTens
Tpybonposoaa, (nopatowmi/obpaTHbil), °C
MM
65/50 90/50 110/50
CyMmMapHast iMHeiHasa NnoTHOCTL TENMoBOro notoka, 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 9%

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 203 234 261
1200 239 277 305
1400 273 316 349

MpumeyaHwue - cM. NpumeYdaHus k Tabnuue 8.

Tabnuua 10 - HopMbl NAOTHOCTM TEMMOBOMO MOTOKA Yepe3 NOBEPXHOCTb M30MALMK
naponpoBOAOB C KOHAEHcaTonpoBoAaMu MNpU WX COBMECTHOW Mpoknagke B
HenpoxogHbIX KaHanax

YCnoBHbIN Mapo- || KoHgeHcaTo- || Mapo- (| KoHaeHcaTto-|| lMapo- || KoHgeHcaTo- || Mapo- || KoHaeHcaTto-| lMapo- || KoHgeHcaTo- || Mapo- || KoHaeHcaTo-
Npoxof, nposog nposop nposof nposog nposog nposop, nposog nposog nposop nposog, nposog nposog
Tpy6onpoBoaos,
MM
PacyeTHas Temnepatypa TennoHocutens, °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 17 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
400 180 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
500 250 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
700 300 105 55 133 55 172 55 203 54 243 53 280 53
800 300 114 55 143 55 185 55 220 54 - - - -
MprMeyaHme - MPoMEXyTOUHbIE 3HAa4EHWSt HOPM NIIOTHOCTK TENJSIOBOrO MOTOKa creayeT onpeaensTs UHTEPronsaumnen.

HopMmbI nnoTHOCTM TeNnoOBOro NoToka Yepes NoBe PXHOCTL U3 ALK

Tpy6onpoBOAOB ABYXTPYOHbIX BOASHLIX CETEeN Npu NoA3e MHOM

Tabrnmua 11 - Hopmbl MMOTHOCTM TEMNOBOrO MOTOKa Ans TpyGonpoBodoB npu

GeckaHanbHOW Npoknagke

noa3emHoln 6eckaHanbHoV Npoknagke v NPoAoMKUTENBHOCTU paboThl B rog 6onee

5000y
YCroBHbIN CpenHerofoBas Temnepartypa TennoHocuTens
npoxon, (nopatowmi/obpaTHbii), °C
TpybonpoBoaa,
MM
65/50 90/50 110/50
CymmMapHas iMHeliHasa NNoTHOCTb TENMoBOro noTtoka, BT/m

25 27 32 36
32 29 35 39
40 31 37 42
50 35 41 47
65 41 49 54
80 45 52 59




100 49 58 66
125 56 66 73
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
700 201 229 249
800 226 257 279
900 250 284 308
1000 275 312 338
1200 326 368 398
1400 376 425 461
MpumevaHnwue - cM. NpumeYdaHus k Tabnuue 8.

Tabnmua 12 - Hopmbl NfoTHOCTU TENSIOBOrO MoOTOKa Ans TpybonpoBOAOB Mnpwu
noa3emHon 6eckaHanbHoM NpPoKnagke U NPoOAoIDKMTENbHOCTU paboTbl B rog 5000 Y

n meHee

YCroBHbIV CpepHerogoBas Temneparypa TensioHocuTens
npoxofq, (nopatowmit/obpaTHeiit), °C
Tpybonposoaa,
MM
65/50 90/50 110/50
CymMmapHas nHeHast NoTHOCTb TEMoBOro notoka, Bt/m
25 30 35 40
32 32 38 43
40 35 41 47
50 40 47 53




65 46 55 60
80 51 60 66
100 57 67 74
125 65 76 84
150 74 86 %
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
700 247 290 302
800 278 312 341
900 310 349 380
1000 341 391 414
1200 401 454 491
1400 467 523 567

MpumevaHwue - cM. NpumeYdaHus k Tabnuue 8.

Tabnuua 13
ParioH KoadpdmumeHt &
cTpouTenbcTBa
Cnoco6 npoknafku TpyGonpoBoAOB U MECTOPACMONIOXKEHNE
obopynoBaHus
Ha B B 6eckaHanbHbINn
OTKPbITOM || MOMELLEHWY, || HENMPOXO4HOM
BO3ayxe TOHHerne KaHane
EBponevickas 1,0 1,0 1,0 1,0
yacTb Poccumn




Ypan 0,98 0,98 0,95 0,94
3anagHas Cunbupb 0,98 0,98 0,95 0,94
BocTouHas 0,98 0,98 0,95 0,94
Cubupb

OanbHnii BocTok 0,96 0,96 0,92 0,9
PavioHbl KpainHero 0,96 0,96 0,92 0,9
Cesepa "

NpUpaBHEHHbIE K

HUM MeCTHOCTU

6.1.3 PacuyeTHble xapakTepuCTVKU TEeMnnou3onsLMOHHbIX MaTepuarnoB W Usgenvn,
NpUMEHsiEMbIX AN M3onsumMm obopyaoBaHust M TpybonpoBOAOB HaA3eMHOW W
noA3eMHON NPOKMafoK creayeT NpUHMMaTh C y4eTOM MIOTHOCTM B KOHCTPYKLIMW,
BMaXHOCTW B YCMOBWSIX 3KCMIyaTauuW, LBOB W BMWSHWSI MOCTUKOB Xoroaa
3NIEMEHTOB KPEMIeHus.

KoadbdmumeHT  TennonpoBOAHOCTW  YMIOTHSIOWMXCS  MaTepuanoB  npu
onTUManbHOW MMOTHOCTM B KOHCTPYKUMW CreayeT npuHMMaTb MO  AaHHbIM
CepTUMKALMOHHBIX UCMbITAHUA UM MO AaHHbIM, MPUBEAEHHBbIM B CMpPaBOYHOM
npunoxexum b.

6.1.4 Tpn GeckaHanbHOW npoknagke TpPyboONpoBOAOB — TENSIONPOBOAHOCTL

OCHOBHOIO  CriOsl  TEMSIOMU3ONSALMOHHON  KOHCTPYKLMM, »j, OMNpeaensercss mno
dopmyne

M= A K (3)

roe »g - TENMONPOBOAHOCTL CYXOro MaTtepuara OCHOBHOro criost, BT/(m-K);

£ - Ko3(hdMUMEHT, YuuTbIBaOWWMIA yBEerMYeHWe TenronpoBOAHOCTU OT
YBIaXHEHUs!, MPYHUMaeMblii B 3aBUCUMOCTM OT BUAA TEMMOM3OALVOHHOIO
martepuana u Tuna rpyHTa no tabnuvue 14.
Tabnuua 14

MaTtepuan KoadhdmuneHT yBnaxHeHns &
TEnon3orsLIMOHHOIO Crost

Twn rpyHTa no FTOCT 25100

ManoBMaXHbIN || BRaXHbIN HaCbILLeHHbI n
BOJ O
MeHononuypeTaH 1,0 1,0 1,0
ApMoneHo6eToH 1,05 1,05 1,1
[NeHononumepmmHepan 1,05 1,05 1,1

6.1.5 3a pacueTHylo TemnepaTypy OKpyXawollel cpedbl Mpu pacyetax o
HOPMMPOBAHHOM MIIOTHOCTM TENNOBOro NOTOKA CreAyeT NPUHUMATb:

a) NS U30MMpyeMbIX MOBEPXHOCTEN, PACMONOXEHHBIX HA OTKPLITOM BO3lyXe:

115 TEXHONOTMYEeCKoro 060pyaoBaHNUst U TPyGONPOBOAOB - CPELHIOK 3a rof;

Ons TpyGonpoBOAOB TENSIOBLIX CETEW NpW KPYrioroauyHol paboTe - cpeaHio
3arog;

Anst TpyOonpoBOAOB TEMNOBbIX CETEW, PaboTaloLyX TOMbKO B OTOMUTENbHbIA
nepvoa, - CPefHI 3a Nepuoa CO CPEAHECYTOYHOW TEeMNepaTypor HapyXHOro
Bosayxa 8 °C u Huxe;

6) AN U3onMpyeMbIX NOBEPXHOCTEN, PacnoNoXeHHbIX B noMeLleHun - 20 °C;

B) Ans TpybonpoBoaoB, pacrosiokeHHbIX B TOHHeNsIX - 40 °C;
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r) Ans MoA3emHoM MpOKMafku B KaHanax WM npu GeckaHarnbHOW Mpoknagke
Tpy60onpoBoaO0B - CPEAHIOI0 3a rof TemnepaTtypy rpyHTa Ha rybuHe 3anoxeHust ocu
Tpybonposoaa. Mpu BENMUMHe 3arnybreHnsi BEPXHEN YacTu MNepekpbiTUs kaHarna
(Mpy npokrnagke B KaHanax) WM Bepxa TEmnnou3OMsILMOHHOW  KOHCTPYKLMU
TpybonpoBoga (npu GeckaHanbHon npokrnagke) 0,7 M U MeHee 3a pacyeTHyto
TEMNepaTypy OKpyXatlolleid cpefbl AOMKHA MPUHUMMATLCA Ta e TemnepaTtypa
Hapy>XHOro BO34yxa, YTO 1 NPU Haf3eMHOW NPOKNaakKe.

6.1.6 TemnepaTypy TensioHoCUTeEns  TEXHOMOrMYecKoro obopyaoBaHUs U
TpYyGONpOBOAOB MPU pacyeTax Mo HOPMUPOBAHHOW MNSIOTHOCTU TENSIOBOrO NOTOKa
cnepyet NPUHUMAaTL B COOTBETCTBUM C 3a4aHNEM Ha NPOEKTUPOBaHMe.

[ns  TpybonpoBOAOB TENroBbIX CeTel 3a pacyeTHyl Temnepatypy
TENnOHOCUTENS MPUHUMALOT:

a) ANs BOASHBIX TENMOBbIX CETe:

Ana nofaroLLero Tpy6onposoaa nNpu NOCTOSAHHOW TemnepaType CeTeBon BOAbI U
KOMMYeCTBEHHOM PerynMpoBaHumn - MakCUMarbHyo TemrnepaTtypy TEenfoHOCUTENs;

Ans nopatoLero TpybonposoAa Npy NepeMeHHon TemnepaType CeTeBon BOAbI
1 Ka4eCTBEHHOM peryrmpoBaHnv - B COOTBETCTBUM € Tabrmuen 15;

Ansa obparHbIX TPY6onpoBoaoB BOASHbLIX Tennosbix ceTen 50 °C;

6) Ans NapoBbIX CETEN - MakCUMarbHyl0 TemMnepaTypy napa CPeaHiol no AfivHe
paccmaTpuBaeMoro yyacTka naponpoBoaa;

B) ANA KOHAEHCATHbIX CETel U CETeN ropsyero BogoCHabkeHUs - MakcmarbHyo
Temnepartypy KOHeHcaTa Uiy ropsiveit Boabl.
Tabnuua 15

TemnepatypHble pPexvMbl BOASHbIX 95-70 150-70 180-70
TennosbIX ceTen, °C

PacueTHas Temnepartypa 65 90 110

TennoHocutens £y, , °C

6.1.7 MNpu onpegeneHun TemnepaTtypbl rpyHTa B TEMNepaTypHOM More NoA3eMHOro
TpyGonpoBoaa TenmoBbIX CETEN TEMNepPATypy TENIOHOCUTENS crieayeT NPUHUMATh!

0N BOASIHbIX TEMSIOBLIX CETEN - MO TemrnepaTypHOMy rpadhmky perynmpoBaHus
Npu cpeaHEMECSIHHOM TemnepaType Hapy»HOro BO3[yxa pacHeTHOro MecsiLa;

[nsi MapoBbIX CETel - MakCcMMarbHyto TeMnepaTypy napa B paccMaTpyBaeMoM
MecTe naponpoBoga (C Yy4eToM nNafdeHWs TemnepaTypbl napa Mo AnvHe
Tpybonposoaa);

O KOHZEHCATHbIX CETEN U CETEN ropsivero BOLOCHAGXKEHUS - MaKCUMarbHY0
Temnepartypy KOHAeHcaTa Unv Bogbl.

6.2 OnpeaeneHue TOMWMHbLI M3OMNSILUKM NO 3aA4aHHOW BeNUYUHE TEeNnsoBOro
noTtoka

PacuyeTHble napameTpbl NPMHMMAKOT B COOTBETCTBUM € 6.1.5 1 6.1.6.

Mpwv onpegeneHn TONWMHBI TENSIOBON U3OMSALUK CrieQyeT y4uTbiBaTh BIMsiHUE
ornop Tpy6onpoBoAoB U 060pYyA0BaHMS.

6.3 OnpepeneHve TONWMWHbLI TENJIOBOW U30NALMM NO 3afaHHOW BenuYuHe
oxnaxpeHus (HarpeBaHusA) BelLeCcTBa, COXPaHAEMOro B EMKOCTAX B TeYeHue
onpepaeneHHOro BpeMeHu

PacueTHyto TemnepaTypy OKpyXatlolero Bo3ayxa cregyeT npuHUMaTb Ans
obopynoBaHus 1 TpybonpoBoAOB, PACNOMNOXEHHbIX HA OTKPLITOM BO3AyXe:

NS NOBEPXHOCTEN C MONOXMUTESNbHBIMU TemnepaTypamu - CpefHio Haubonee
XOriofHoW NATUAHEBKM ¢ obecnevyeHHocTbo 0,92;

O NOBEPXHOCTEN C OTpULaTENbHLIMU TEMNEPaTYpamm BELLECTB - CPEOHIO
MakcumarnbHyto Hanbornee XapKoro Mecsua;

ONs NOBEPXHOCTEN, PacnofioKeHHbIX B MOMELLEHUW, B COOTBETCTBUM C
3afjaHMeM Ha MNpPOeKTUpPOBaHWe, a Mpu OTCYTCTBUM [AaHHbIX O TemmnepaType
OKpyxatoLLero Bosayxa - 20 °C.

PacueTHyto TemnepaTypy BellecTBa NPUHUMAOT B COOTBETCTBUM C 3afaHVEM
Ha NpOeKTUPOBaHME.

6.4 OnpeaeneHve TOMWWHLI TENMOBOM M3ONALMU NO 3afaHHOMY CHUXEHUIO
(noBbIweHu0) TeMnepartypbl BellecTBa, TpaHcnopTMpyeMoro
TpybonpoBoaamu (naponposogamm)

PacueTHylo TemnepaTypy OKpyXawllen cpefbl crefyeT MNpuUHUMaTL AOns
TpYGOMNpoBOAOB, PACMOSIOKEHHbIX:

Ha OTKPbITOM BO3YXE U B NOMELLEHUM, B COOTBETCTBUM C 6.3;

B TOHHensAX - 40 °C;

B KaHanax unv npu 6eckaHanbHon npoknaake TpyGonpoBOAOB - MUHMMATbHYO
CpefHEMECSIUHYI0 TeMMepaTypy rpyHTa Ha rmybuHe 3arnoxeHust ocu TpyGonposoga.

PacueTHyto Temnepatypy TENnOHOCUTENSI MPUHMMAKT B COOTBETCTBUM C
3a[laHNEM Ha NPOEKTUPOBaHUE.

6.5 OnpepeneHue ToNWMWHbI TENJIOBON U30NALMU MO 3a4aHHOMY KONU4eCcTBy
KOHAeHcaTa B naponpoBogax

PacueTHble napameTpbl OKpyxalolero Bo3ayxa criefyeT rnpuvHUMaTb B
cooTBeTCcTBMM C 6.3.

PacueTHyto TemnepaTypy BeLEecTBa NPUHUMAIOT B COOTBETCTBUM C 3afaHUEM
Ha NPOEKTMPOBaHMe.



6.6 OnpepeneHve TONWUHbLI TENMOBOW M3OMSILMKU MO 3afaHHOMY BpeMeHUu
NPUOCTAHOBKU [ABWXEHMA XWAKOro BelyecTsa B TpyGonpoBogax B Lensx
npefoTBpaLleHUs ero 3aMep3aHusi UNU yBeNMYeHUsA BA3KOCTU

PacueTHble mapameTpbl OKpYXaloLIero Bo3fdyxa W TEnsioHocwuTens creayet
NpUHUMATL B COOTBETCTBUM C 6.3 1 32jaHNEM Ha NPOEKTUPOBAHNE.

6.7 OnpepeneHve TONWMHbLI TeNNOBOW U30ONALMKM NO 3aA4aHHOW TeMnepaTtype
Ha NoBe pXHOCTU U30NALUK

6.7.1 TemnepaTypy Ha MOBEPXHOCTWU TEMOBOW M30MALMM CreayeT NpUHUMaTh He
6onee, °C:

a) A8 M30/MpyeMblX  MOBEPXHOCTEW, PacrofiokeHHbIX B pabodeil  uim
obCny;vBaeMoli 30Hax NOMELLEHWI U COAEPALLMX BELLECTBA C TEeMNepaTypoii:

Bbiwe 500 °C 55
ot 150 no 500 °C 45
150 °C v Hxe 40
BCMbILKW NapoB Hke 45 °C 35

6) ONns M3onMpyembIX MOBEPXHOCTEN, PaCMOMNOXEHHbIX Ha OTKPLITOM BO3AyXe B
pabouein unmn obcnyxvBaemMon 30He:

npun MetTanim4eckom noKpoBHOM CcJioe 55

ANs ApYrvX BUAOB NMOKPOBHOTO CIIOSt 60.

TemnepaTypa Ha MOBEPXHOCTW TEMMOBOW M3oNALMM  TPyGONPOBOAOB,
pacnonoxeHHbIX 3a npeaenamu paboyen nnm obCnyx1BaemMon 30HbI, He JOMmkHa
NpeBbIlLaTh TemrnepaTypHbIX MpeferioB MNPUMEHEHUS MaTepuanoB MOKPOBHOMO
CIosi, Ho He BblLwe 75 °C.

6.7.2 PacuyeTHyl0 TemMnepaTypy OKpyXatloLlero Bo3fyxa CrieayeT npuHuMaTb Afs
NOBEPXHOCTEN, PACTONOXEHHbIX:
Ha OTKPbITOM BO3/yXe - CPEAHIO MakcMMarbHyo Haubonee xapKkoro mecsua;
B MOMELLEHW - B COOTBETCTBUM C 6.3.

6.7.3 MNpy HeobxoaMMOCTN OAHOBPEMEHHOIO BbIMONHEHU TpebosaHuii 6.1-6.5 1 6.7
NPUHUMaETCA Gorbluee 3HaYeHe PacHETHOM TONLLMHBI U3OTSILUN.

6.8 OnpegeneHue TOMWMHbLI TENSIOBOW  M3OMAAILUM C  LENbIO
npeaoTBpalleHNs] KOHAEHCAUMM Brarm W3 OKpykKalolero Bo3ayxa Ha
NOKPOBHOM Crioe TenfoBON M3ONsiuuM 06GOpPyAOBaHUS U TPYGONMPOBOAOB,
cofepXalmx BellecTBa ¢ TeMrnepaTypon HWXe TeMnepatypbl OKpyXaloluero
Bo3ayxa

[aHHbIi pacyeT criegyeT BbIMOMHATE TOMBKO AMS M30NMPYEMbIX NOBEPXHOCTE,
PaCMONIOXEHHBIX B NMOMELLEHIN.

PacueTHas TeMnepaTtypa U OTHOCUTESNbHAS BIIAXHOCTb BO3AyXa MPUHUMAIOTCS
B COOTBETCTBUM C 381aHNEM Ha MPOEKTUPOBaHME.

6.9 MMpu pacuyeTe TOMWWMHBI TENSIOBOM M3OMSILMM C LEMbH NpeaoTBpaLLeHus
KOHOEHCaUWK Brar Ha BHYTPEHHMX MOBEPXHOCTSX OGBEKTOB, TPAHCMOPTUPYHOLLIMX
razoobpasHble BELLECTBA, CoAepXallme BOAsiHbIE Napbl UM BOASIHbIE Napbl U rasbl,
KOTOpble MPU pPacTBOPEHUM B CKOHAEHCUPOBABLUMXCSI BOASIHbIX Mapax MoryT
npMBECTU K 0Opa3oBaHWIO arpeccUBHLIX MPOAYKTOB, PAcYETHYl Temnepatypy
OKpy>KatoLLen cpeabl creayeT npUHMMaTh B COOTBETCTBUM C 6.3.

6.10 [Ons uv3orMpyemMbiXx MNOBEPXHOCTEN C OTpuuaTernbHbIMKM  TemnepaTtypamu,
pacrofoXeHHbIX B MOMELUeHUW, TOMUWHA  TEMroM3OSSLMOHHOTO  CIIoS,
onpefeneHHas no ycrnosusm 6.1, 6.2 pomkHa OblITb nposepeHa no 6.8. B
pesynbTaTe npuHMMaeTcs 6orbliee 3Ha4YeHMe TOMWLYHBI Cros.

6.11 Tennou3onsiLMOHHYIO KOHCTPYKLUMIO C  TEnnou3onsiuMOHHbIM CroeM K3
O[HOPOAHOrO MaTepuarna, YCTaHOBNIEHHOTO B HECKOSIbKO CMOEB, MpW pacyeTax
paccMaTpuBatoT Kak OHOCIOMHYIO.

PacueT TonwyHbl TEMNOM30MSLMOHHOO CIOSt KOHCTPYKLLMM, COCTOSILLEN U3 ABYX
1 Gonee CrnoeB pasHOPOAHbLIX MaTepWarioB, cregyeT NPOBOAUTb UCXOOS M3 TOro,
4YTO MeXcrioHasi TemnepaTypa He MPEBbILAET MaKCUMasribHyl TemnepaTypy
NPUMEHEHUS TENNOU3OSIALMOHHOIO MaTepuana nocrneayowmx Ccroes. TOonwmHy
Ka)kdoro Criosi pacCuMTbIBaOT OTAENLHO.

6.12 PacyeTHyl0 TOMLMHY TEMnoM3ONsALMOHHOMO CMosi B KOHCTPYKLMSX TEMnoBoun
M30MSL MM HA OCHOBE BOFOKHUCTBLIX MaTepuarnos v u3genuin (MaTtos, NnuT, XONcToB)
crnepyeT OKpyrnsiTe 40 3HAYEHW KpaTHbIX 10 MM.



B KOHCTpyKUMSIX HA OCHOBE MWHEPArioBaTHbIX LMMMHOPOB, XECTKUX SHEUCTbIX
martepuarnoB, MaTep1aroB 13 BCMIEHEHHOMO CUHTETMYECKOTO KayvyKa, NormaTuneHa
W NeHoNnacToB creayeT NpUHUMaTh GKanLLyio K PacYeTHON TOMWWHY U3Zermn
NMo HOPMaTMBHBLIM JOKYMEHTaM Ha COOTBETCTBYHOLLME MaTepuansl.

Ecnm pacyeTHas TOnMwMHa TEMOM3ONALMOHHOMO Cros He CcoBMadaeT ¢
HOMEHKNaTYpHON TOMUWHOW BbIGpaHHOTO MaTtepuana, criegyeT npuHUMaTb Mo
OencTBylolelr  HoMeHknatype  Gruwxaiwyio  Gonee  BbICOKYH)  TOSLLMHY
TennousonsLuoHHOro Marepuana.

[Honyckaetcs npuHuMaTte  Grvkaviwyio  Gornee  HU3KYD  TOMWMHY
TENnnou3onsiLMOHHOTO CIosi B Crydasix pacyeTa no TemnepaTtype Ha MOBEPXHOCTU
M3onALMM U HOPMam MIIOTHOCTM TENNOBOrO MOTOKA, €CMM  pasHuua Mexay
pacyeTHON N HOMEHKMAaTYpPHOW TOMLLMHON He MpeBbILaeT 3 MM.

6.13 MMHUManbHYH TOMLWMHY TENMON30MALMOHHOIO Crosi criegyeT NpUHUMAaThb:

npyv  uv3onAuMM  LUAMHAPaMM M3 BOMOKHUCTBIX MaTepuaroB - paBHOM
MWUHUMArbHOW TOMWWHE, NpegycMaTpuMBaeMoi rocyAapCTBEHHbIMWM CTaHAapTaMu
Unn TEXHUYECKUMU YCTIOBUSIMU;

npy U30MSALUK TKAHSIMK, MONTOTHOM CTEKITOBONOKHUCTbIM, LUHYypamu - 20 MMm.

npu n3onaLUN U3LENUSMU U3 BOSIOKHUCTBIX YNIIOTHSIIOWMXCA MaTepuanos - 20
MM;

npy  M30MALUMM  KECTKUMW  MaTtepuanamu, W3AenMsMyM U3 BCMEHEHHbIX
nonMMEpoB -  pPaBHOM  MWHWMArbHOW  TOMWWMHE,  npedycMaTpuBaemon
rocyAapCTBEHHbIMU CTaHAAPTaMM UM TEXHUYECKMW YCTIOBUAMM.

6.14 lMpepenbHaa TonWwMHa TENNON3ONALMOHHOIO Crost B KOHCTPYKLMSIX TEMMoBon
n3onsL My TpybonpoBoAOB NpuBeaeHa B NpUIioxeHu I

Ecnu pacuetHas TonwwHa 6ornbLue, 4eM MoxeT obecneynTe B COOTBETCTBUN C
npunoxeHvemM I BbIGpaHHbIN TENNOU3ONSLMOHHBIN MaTepuan, criegyet NpUMEHUTb
60onee achdpeKTUBHBIV TENMOU3ONALMOHHBIN MaTepuan.

lMpuMeHeHVe KOHCTPYKLMWA C GOMbLUEN TOMLMHOM TEMnOU3ONALNOHHOMO Crios
TpebyeT TexHn4eckoro 06oCHOBaHMS.

6.15 TonwmHy TEensom3onsLUMOHHOIO CIiIosi B KOHCTPYKLUMSX TEMroBOW M30naumm
npuBapHon, MydpToBOM N HECHEMHON (hnaHLEeBON apMaTtypbl crieayeT npuHUMaTb
paBHO TOMLLMHE M3onsuum Tpybonposoaa.

TonwmHy TEnmnou3oNsLMOHHOTO CMOSi B CbEMHbIX  TEMMOWU3ONSALMOHHBIX
KOHCTPYKLMSIX conaHLeBbIX COeQUHEHUA 1 draHLLEBOM apMaTypbl C NMOSIOXUTENbHON
W oTpuUaTenbHOW TemnepaTypon  TpaHCMOPTUPYemblX BeLecTB  credyet
NpMHUMATL PaBHOM TOMLLMHE 13onauumn Tpybonposoaa.

6.16 [ns nosepxHocTen ¢ TemnepaTypoii Bbiwe 300 °C u Hmwke MuHyc 60 °C He
[ONyCKaeTcs MPUMEHeHNe O[HOCIOMHbIX KOHCTPYKUMA. [1pM  MHOrocrnomnHon
KOHCTPYKL MW NocrneaytoLme Criov A0IDKHbI MepekpbiBaTh LUBbI NpeablayLLero.

6.17 3akasHble TOMUWWMHY W OOBEM TEennousonsALMOHHbIX — MU3Jenuin  ©3
YNIIOTHAIOLWMXCS  MaTepuanoB criefyet onpefensatb Mo  peKkoMeHZyemomy
npunoxexuto .

6.18 TonwHy MeTanMMYeckux IMCTOB, NEHT, NPUMEHSIEMbIX A5 MTOKPOBHOMO COS,
B 3aBMCHMOCTM OT HapYHOro AvamMeTpa Unu KOHpUrypawumm Tennon3onsiLoHHoM
KOHCTPYKL MM criegyeT npuHumMaTh no Tabnuue 16.

Tabrnumua 16 - TornwmHa MeTanmM4yecknx NMCTOB ANsi NMOKPOBHOIO CIIOsi TEMNSIOBON
u3onsumm

MaTepvarn NoKpoBHOO TonuwHa n1cta, MM, Npy AMaMeTpe M3onsLmMm, MM
crost
350 mn cB. 350 cB. 600 cB. 1600 n
MeHee 0o 600 no 1600 nrockue
NOBEPXHOCTU
Nuctel 1 neHtbl u3|| 0,35-0,5 0,5 0,5-0,8 0,5-0,8

HepXxaBetoLLel cTanm

Cranb ToHkormcToBas || 0,35-0,8 0,5-0,8 0,5-0,8 1,0
OLIMHKOBaHHas c
HenpepbIBHbIX MUHUIA

NucTbl n3| 0,35-0,5 0,5-0,8 0,8 1,0
TOHKONMCTOBOW CTanm,
B TOM u4ucne c
NOJIMMEPHBIM
NOKPbITUEM

JIncTel U3 antoMyHUA 1 0,3 0,5-0,8 0,8 1,0
anoMUHUEBbLIX
CrnnaeoB




NeHTbl 13 anomuuna u|| 0,25-0,3 0,3-0,8 0,8 1,0
anoMUHUEBbIX
cnnasoB

6.19 B kayecTBe NOKPOBHOIO CriOst TEMMOU3OMSALMOHHBIX KOHCTPYKLIMIA AnameTpom
usonaumm Gonee 1600 MM M MMOCKMX, PaCMONOXEHHbIX B MOMELUEHUN C
HearpecCuBHbIMM 1 craboarpecCuBHbIMU cpedamn, [OMYyCKaeTcs MNpUMEHATb
MeTanM4eckue MCTbl U NeHTbl TonwmHon 0,7-0,8 mm, a ans Tpybonposogos
nunameTpoM msonsuum 6onee 600 o 1600 mm - 0,6 Mm.

6.20 JInCcTbl 1 NEHTbI U3 arnoMUHMA U artoMUHMEBLIX CnnaBoB TonwwHon 0,25-0,3
MM peKOMeHAYeTCA NPUMEHSATb ropMpoBaHHBIMU.

6.21 LTyKaTypHbIn MOKPOBHbIA CMOW  TENNOW30SIMPOBaHHOM  MOBEPXHOCTH,
pacnonoxeHHOW B MOMeLIeHWN, [OMkeH OblTb OKMeeH TKaHbio.  TOnWmHY
LUTYKaTypHOTO MOKPLITUS NPY YKNaaKe Mo >KeCTKUM UM BOSIOKHUCTBIM MaTepuanam
B 3aBMCMMOCTM OT AMameTpa 13ormpyeMoro obbekTa pekoMeHayeTCsl NpUHMMaTh
no Tabnuue 17.

Tabnuua 17
Bua M3onsumMoHHoro TosWMHa LTYKaTYPHOrO NOKPbLITUS, MM
matepuana
(ocHoBaHue)
Bug usonnpyemoro o6bekta
TpybonpoBoAb! HapyXHbIM obopynoBaHve
OVamMeTpoMm, MM
0o 133 Bkn. 159 n 6onee
XecTkue nspenusa 10 15 20
BornokHucTble nsgenus 15 15-20 20-25

6.22 [nA Tennou3onsuMOHHbIX KOHCTPYKLMA, MOABEPraloLmxcs BO3LENCTBUIO
arpeccuBHbIX cpea, criegyeT npegycMaTpuBaTh 3amMTy MeTanmmMYeckux NoKpbITUiA
OT KOppOo3uu.

Mpu uMcnomnb3oBaHMM B Ka4yecTBE MOKPOBHOTO CIOSi CTaliM TOHKOIMCTOBOM
OLIMHKOBAHHOW TOMLWWMHA LIMHKOBOTO MOKPbITUSI BbIGMpaeTcs C y4eToM CTeneHu
arpeccyBHOMO BO3AENCTBUSI CPeAbl U NpeanonaraeMoro cpoka criy0bl NOKPOBHOTO
crnosi, Ho He MeHee 20 MKM.

Mpy NpMMeHeHUn B Ka4eCcTBE MOKPOBHOTO COS JIMCTOB U NEHT U3 antoMUHUS U
artoMUHUEBbLIX CMABOB U TEMIOU3ONALMOHHOMO CIIosi B CTarbHOW HEOKpaLlLEeHHOM
ceTke wnu Npu YCTPOWCTBE Kapkaca criedyeT npefycMaTpvBaTb YCTaHOBKY Mo
MOKPOBHbIN CIIOV MPOKMNaAK1 M3 PYrOHHOTO Matepuarna UM OKpacky MOKPOBHOMO
CIos U3HYTPY BUTYMHBIM flakoMm.

6.23 lMoa NOKPOBHbBIA CRON U3 HEMEeTannMM4eckux MaTepuanoB B MOMELLEHUSIX
XpaHeHUss U nepepaboTku NULLEBbIX MNPOAYKTOB criegyeT npegycmaTpuBaTb
YCTaHOBKY CETKM CTanbHOMW M3 NPOBOSIOKM AMAMETPOM He MeHee 1 MM C s4enkamu
pa3mepom He Goree 12x12 mMm.

6.24 KOHCTpyKLMSi TENSoBON U30MSLMM AOMMKHA MCKMioYaTh ee Aedopmaumio n
cnonsaHue TEensioMsonALMOHHOMO CMost B Npouecce akcnnyatauun. B cocTtase
TENnou3onsILMOHHBIX KOHCTPYKLUMIA 06opyaoBaHusi u TpybomnpoBodoB creayet
npegycMaTpuBaTb  OMOPHbIE  3ANIEMEHTBI M pasrpyxalolme  YCTPOMCTBA,
obecneyvBaloLLie MEXaHUYECKYIO MPOYHOCTb U IKCMNyaTaLMOHHY HaOeXHOCTb
KOHCTPYKLIUA.

Ha BepTukanbHbIX Yy4yacTkax TpybonpoBoaoB U 060pyAoOBaHUS OMOpHbIE
KOHCTPYKLUKM CriedyeT npeaycmatpuBaTh Yepes kaxable 3-4 M no BbicoTe.

6.25 B KOHCTPYKUMSIX TEMNnoBOW u3onsumM obopyaoBaHus M TpybonpoBodoB C
oTpuuaTenbHbIMM  TemnepaTypamMu — BelWecTB  He  criedyeT  MPUMEHATb
MeTanMyeckue KpenexHble [AeTanu, npoxoasime 4Yepe3d BCH  TOMWMHY
TennousonaumMoHHoro cnosi. KpenexHble petanM wnu  wMX Yactu  creayet
npegycMatpuBatb M3 MaTepuanoB C TEnsonpoBOAHOCTblO He 6Gonee 0,23
BT1/(m-°C).

[lepeBsiHHbIE KpenexHble AeTanu AoMmkHbl BbiTb 06paboTaHbl aHTMNPEHOM 1
a@HTUCENTUYECKUM COCTaBOM.

OnemMeHTbl KpenmneHusi, W3roTOBMEHHbIE W3 YIMepoAMCTON CTanmW, AOIDKHbI
UMETb aHTUKOPPO3UIAHOE NOKPbITHE.

6.26 Pa3melleHMe KpenexHblX AeTaneit Ha U3onMpyeMbiX NOBEpPXHOCTSX criegyeT
npuyHMmaTh B cootBeTcTBum ¢ FOCT 17314.
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6.27 [etann, npegycmaTpuBaemMble [ANS  KpenneHus  TensioM3onsuyOHHON
KOHCTPYKLIMM Ha NOBEPXHOCTM C OTpULLaTENbHLIMU TEMNepaTypamm, AOIKHbI UMETb
AHTUKOPPO3WOHHOE MOKPbLITUE WMW U3rOTaBMMBATLCA U3 KOPPO3NOHHO-CTOMKMX
maTepuarnos.

KpenexHble pgeTtanu, conprKkacawwmecs C  M30MMpyemMol MOBEPXHOCTbIO,
cnepgyet npefycMaTpuBaTh:

ANa noBepxHocTeln ¢ Temnepatypoii oT MuHyc 40 go 400 °C - us yrnepoancTomn
cTanu;

Ons noBepxHocTen ¢ Temnepatypoi Bbiwe 400 1 Huxe MuHyc 40 °C - u3 Toro
e MaTtepuana, YTo 1 u3onmpyemasi noBepxXHOCTb.

OnemMeHTbl  KpenneHust  TEennou3ONsLMOHHOTO M TMOKPOBHOMO  CII0EB
TENNOU30MNALMOHHBIX  KOHCTPYKUMIA  0BopyaoBaHus n  Tpy6onpoBoaoB,
pacnonoXeHHbIX Ha OTKPLITOM BO34yXe B palioHax C pacyeTHoW TemnepaTypow
OKpyxatoLLero Bosgyxa Huxe MuHyc 40 °C, criegyeT NpUMEHsATb U3 NerMpoBaHHOM
cTanv U anmnoMmuHus.

6.28 KOHCTPYKUMA MOKPOBHOMO Criosi TENMOBOW M30NAuMM [OIdKHa [onyckaTb
BO3MOXHOCTb KOMMEHcauun TemnepaTypHbix Aedopma it nsonmpyemoro obbekta
1 TENMON30MALMOHHON KOHCTPYKLIUK.

TemnepaTypHble  WBbl B 3aWMTHbIX  MOKPbITUSIX  FOPU3OHTasIbHbIX
TpybonpoBoAOB criedyeT npegycMaTpuBaTh y KOMMNEHCaAToOpoB, OMOP M NOBOPOTOB,
a Ha BepTuKanbHbIX TpybonpoBogax - B MecTax yCTaHOBKM OMOPHbIX KOHCTPYKLMA.

Mpn  wm3onaumm  wecTkuMu  POPMOBAHHLIMKM  U3AeMAMKM  criepgyeT
npegycMaTpuBaTb BCTaBKM M3 BOSIOKHWUCTBIX MaTepuarnoB B MecTax yCTpoucTBa
TemnepaTypHbIX LLBOB.

6.29 Bbibop maTepuana Ans NOKPOBHOTO CIIOSi TEMMOM3O0NALMOHHBIX KOHCTPYKLUIA
obopynoBaHMsi U TPyGONpoBO#OB, PACMONOKEHHBIX HA OTKPLITOM BO34yXe B
pavioHax C pacyeTHOW TemrnepaTypo oKpyxatoLlero Bosayxa MuHyc 40 °C 1 Huxke,
crnegyet NpPOM3BOAMTL C  YY4ETOM TEMMEPATYPHbIX MNPEeneErioB  NPUMEHEHUS
maTepuarnos no Ae/CTBYIOLYM HOPMaTUBHBLIM [JOKYMEHTaM.

6.30. KoHCTpyKuMsi  KpenneHusi MOKPOBHOMO  Criosi  TEMSioBOM  U30MsiLum
o6GopynoBaHNst U TPyGOMPOBOAOB C OTpULATENbHBIMM TEMMNepaTypamMu BeLecTB
[OOIDKHA UCKIIoYaTh BO3MOXHOCTb MOBPEXOEHUS MapOMU3OSIsSLMOHHONO Crosi B
npouecce aKcnyaTaLmm.

6.31 Ona obopynoBaHua M TpybONpoOBOAOB C OTpuUaTENbHbIMU TemnepaTypamu
NpU MNPUMEHEHUM NaPOU3ONSILLMOHHOMO CIIoSi M3  PYFOHHLIX MaTepuanoB 6e3
CMMOWHOW  HaknewWku criegyeT  npegycmatpuBaTb — FepMeT3auuio  LIBOB
Napou30rsALNOHHOTO CIosi; NMpY TemnepaType U30NMpyeMoi MOBEPXHOCTU HIKe
MuHyc 60 °C criegyeT Takxe npegycMaTpuBaTb repMeTu3aLmio WBOB NOKPOBHOMO
Criosi repMeTMKaMM UM NIIEHOYHbIMU KIESILLMMUCS MaTepuanamm.

6.32 [na GeckaHanbHOM Npoknagku TpybornpoBOAOB TENSIOBbIX CETel B CyXuX
TPYHTax BO3MOXHO MPUMEHEHUE M3OMSLMM U3 LUTYYHbIX (POPMOBAHHBIX M3Lenuii
(ckopnymbl,  CEerMeHTbl) W3  MeHomonuypeTaHa WnM  nonvvepGeToHa ¢
BO/ZIOHENPOHULIAEMbIM NOKPOBHBLIM CIIOEM, MPW 3TOM TENSIOU30MNSALMOHHbIE U3AENUS
criefyeT yknagbiBaTb Ha BOAOCTOMKMX W TeMMepaTypoCTOWKMX MacTukax Wurm
Kresix.

MpunoxeHue A (o6sa3atenbHoe). NepeyeHb
HOPMaTUBHbIX AOKYMEHTOB, Ha KOTOpbie
MMEKTCA CCbIJIKU B TEKCTe

Mpunoxexne A
(obsizaTensHoe)



CIl__60.13330.2012 "CHwll _41-01-2003 _OTonneHvie, BEHTUNAUMNA 1

KOHOMUMOHUPOBaHWe"
CM124.13330.2012 "CHwI1 41-02-2003 TennoBble ceTn”

[OCT P 52246-2004 [MpokaT NMCTOBOW rOpSi4EOLMHKOBAHHbBIN. TexHUYeckue
ycnoBus

[OCT 618-73* donbra aroMyHMEBast AN TEXHUYECKUX Lenen. TexHunyeckne
ycrnosus

FOCT 4640-93* BaTta MuHeparnbHas. TexHM4eckue ycroBusi

* Ha tepputopumn Poccuiickorn ®eepaLum 4OKYMEHT He AencTByeT. JeiicTByeT
FOCT 4640-2011. - MpumeyaHue nsrotosutens 6asbl aHHbIX.

[OCT 9438-85 T[IneHka nommMBMHUNGYTUpanbHas kneswas. TexHudeckue
ycnosus

FOCT 10296-79 N3on. TexHn4eckue ycrnoBus

FOCT 10354-82 lNneHka nonuatuneHosasi. TexHnyeckune ycrosumsi

FOCT 10923-93* Py6epouna. TexHn4eckue ycrious

FOCT 14918-80* CTanb TOHKONMMCTOBAs OLIMHKOBAHHAS C HEMPepblBHbLIX JIMHWIA.
TexHuueckue ycrnosus

[OCT 17314-81 YcTpoicTBa ANA KpenrneHust TENMoBOW U3OMSLUM CTanbHbIX
cocynos 1 annapatoB. KOHCTpyKLMs 1 pa3mepbl. TexHuyeckue TpeboBaHns

F'OCT 25100-95 INpyHTbI. Knaccudmkavms

FOCT 25951-83 T[IneHka nonuaTuneHoBasi TepmoycadouvHas. TexHudeckue
ycnosus

FOCT 30244-94 MaTepuarnbl U u3genusi cTpouterbHble. MeToab! UcnbiTaHU Ha
BO3ropaemMocTb (ropto4ecTb)

FOCT 30732-2006 TpyObl M ¢bacoHHble W3AEnWst CTanbHble C TEnrioBOW
N30MsLMen U3 neHononmypeTaHa ¢ 3aLmMTHOM 060MnoYKoi. TexHnYeckue ycrnosus

FOCT 31309-2005 MaTepuarnsl CTpouTerbHble TEMNNOU3ONALNOHHbIE HA OCHOBE
MUHeparbHbIX BOMOKOH. OBLLye TeXHUYeckme ycnosus

MpunoxeHue b (cnpaBo4Hoe). PacyeTHble
TeXHUYEeCKMe XapaKTepPUCTUKH
TensIoM3onsLMOHHbIX MaTepManoB u nsgenumn

Mpunoxexne b

(cnpaBo4Hoe)
Tabnumua b.1
Matepuan, nsgenve CpegaHsia TennonpoBogHOCTb Temnepatypa pynna
NMOTHOCTb B || TENMOU30NALMOHHOIO || MPUMEHEHW, || roptoYecTu
KOHCTPYKLUK, maTtepvana B °C
Kr/m3 KOHCTPYKLMN Ay
Bt/(m-°C) pnsa
NOBEPXHOCTEN C
Temnepatypon, °C
20 v BbiLe 19n
HWxe
Martbl 90 0,041+0,00022 || 0,041- | OT muHyc 180 || Heroptoune
MWHeparnoBaTHble : 0,032 ||po 450 Aans
MPOLLMBHbIE m Maros, Ha
TKaHW, ceTke,
xorncte n3
CTEKITOBOJIOKHA;
no 700 - Ha
MeTanmM4yeckomn
ceTke
100 0,045+0,00021 || 0,044-
0,035
f’m
125 0,049+0,0002 || 0,048-
0,037
f’m
Mt 65 0,04+0,00029 |[0,039- || OT muHyc 60 go Toxe
TENMon3onsALMOHHbIE : 0,03 ||400
13 MUHeparibHOM BaTbl "
Ha CUHTETMYECKOM
CBsi3yloLLEM
95 0,043+0,00022 || 0,042-
0,031
f’m
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MonyunnmHapbl "
LUrMHAPbLI
MWHeparioBaTHble

Matel u Bata u3
CYMepTOHKOro
6asanbLToBoro
BOJIOKHA

CBA3YOLLEro

be3

LWHyp
TENNon3onsALMOHHbIN
13 MUHeparnbLHoW BaTbl

LLIHyp acbecToBbIN

MaTbl 13 CTeknsHHOro
LITanensHOro BOMOKHA
Ha CUHTETUYECKOM
CBA3yOLLEM

MaTbl MpowwvBHbIE 13
CTEKNAHHOMO
LUTanenbHoro BOSOKHa
Ha CUHTETUYECKOM
CBA3yoLEM

Matel u Bata u3
CyNepTOHKOro
CTEKISIHHOTO  BOJIOKHA
6e3 cBsAsytoLLero

TennonsonsunoHHble

nsgenus n3
neHocTekna
ApmoneHobeToH
Mecok  neprvTOBbIN,

BCMYYE€HHbIN, MENKun

120

180

50

80

100

150

200

80

200

100-160

50

70

50

70

130

200-300

110

0,044+0,00021
f’m

0,052+0,0002
f’m

0,04+0,00003

Im

0,044+0,00022
f’m
0,049+0,00021
f’m
0,05+0,0002
f’m
0,053+0,00019
f’m
0,032+0,00019
i

m

0,056+0,00019

im

0,093+0,00019
f’m

0,04+0,0003

m

0,042+0,00028
f’m
0,04+0,0002

im

0,033+0,00014
i

m

0,05+0,0002
£

m

0,055+0,0002
f’m
0,052+0,00012

Im

0,043-
0,032

0,051-
0,038

0,039-
0,029

0,043-
0,032

0,048-
0,036

0,049-
0,035

0,052-
0,038

0,031-
0,24

0,055-
0,04

0,039-
0,029

0,041-
0,03

0,037-
0,03

0,032-
0,024

0,05-
0,038

0,055

0,051-
0,038

OT muHyc 180
0o 400

OT muHyc 180
0o 400

OT muHyc 180
0o 600

OT muHyc 180
no 600

OT1 20 no 220

OT muHyc 60 go
180

OT muHyc 60 go
300

OT mwuHyc 180
0o 400

OT muHyc 150
no 350

OT muHyc 60 go
300

OT muHyc 180
o 875

Hr-r1

MM

Heroptoune

Heroptoune

To xe




150 0,055+0,00012| 0,054~
0,04
f’m
225 0,058+0,00012|0,057-
0,042
f’m
TennounsonsaunoHHbIe 30 0,033+0,00018| 0,032- | OT muHyc 180| 3-M4
nsgenusa n3 p 0,024 ||po 70
neHononucT1pona "
50 0,036+0,00018| 0,035-
0,026
f’m
100 0,041+0,00018 | 0,04-
0,03
f’m
TennonsonsaunoHHbIE 40 0,030+0,00015|| 0,029- | OT muHyc 180| 2-M'4
nsnenusa n3 : 0,024 || no 130
reHononnypeTaHa "
50 0,032+0,000151|0,031-
0,025
f’m
70 0,037+0,00015| 0,036-
0,027
f'm
[NeHononumepmmHepan 200-250 0,047+0,0002 || 0,047 || OT MuHyc 60 po| M
150
f’m
TennounsonsaunoHHbIE 60-80 0,034+0,0002 || 0,033 || OT MuHyc 60 po ([ IM1-I'3
nspenusa n3 p 125
BCMEHEHHOTO Kay4yka "
TennounsonsunoHHbIE 50 0,035+0,00018|| 0,033 || OT MuHyc 70 o || 3-I4
nsgenusa n3 p 70
neHononuaTHneHa "
MpymeyaHus

1 CpenHsasi TemnepaTypa TennounsonsunoHHoro cros, °C:

ty = (i, +40)/2 - Ha OTKpbITOM BO3AyXe B NeTHee Bpemsi, B MOMELLEHUM, B KaHarax,
TOHHENSAX, TEXHUYECKMX MOAMOSbSAX, HA YepAakax 1 B NofBanax 3gaHui;

ty =tz {2 - Ha OTKPLITOM BO3AyXe, BO3AYyXe B 3UMHEe Bpems, [4e i, - Temnepatypa
cpeabl BHYTpU n3onmpyemoro obopyaoBaHus (Tpybonposoaa).

2 bonbliee 3HayeHMe pacyeTHOW TENMoNpPoOBOAHOCTU TEMMOM3OMNSALMOHHOIO MaTepuana B
KOHCTPYKLUMWN AN MoBepxHOcTen ¢ Temnepatypoit 19 °C 1 Hwke OTHOCUTCH K TemnepaType
M30MnMpyemMon NoBEPXHOCTH OT MUHYC 60 Ao 19 °C, mMeHbLLee - K TemnepaTtype muHyc 61 °C u
HUXe.

MpunoxeHue B (pekomeHayemoe). Metoabl
pacyeTa TennoBOM U30NALUKN OOGOpyAOBaHUA U
Tpy6bonpoBoaoB

Mpunoxexne B
(pekomeHayemoe)

B.1 PacueTHble hopMynbl cTauMoHapHOM Tennonepeaayu B
TeNNION30NALMOHHbBIX KOHCTPYKLIMAX

MoBepxHOCTHas NMOTHOCTb TEMMOBOrO MOTOKA Yepe3 MIockne MOoBEepXHOCTU
paccunTbiBaeTcs no hopmynam:
OIHOCIIONHAsA NrocKas CTeHKa



i

s i

s e SR B.1
w RB}( it RCT 2 Rm % R}( ( )
MHOrOCIIOHas MIiockas CTEHKa U3 # CII0EB
lg iy
gF = 5
RBH #: RCT * ZRJ' +R}(
= . (B.2)

NvHeliHas NMOTHOCTL TEMMOBOrO MOTOKA Yepe3 LUIMMHAPUYECKME NMOBEPXHOCTU
paccunTbiBaeTCs Nno hopMynam:
O[HOCIIOMHAs LUIMHAPUYECKas cTeHka
Tt

E H

e Y S e B.3
EXRIET 25 ©3
MHOrocrioHas uunmHgpuyeckaa cteHka nu3 » Ccrioes
I~y
41 = =
BB TR+ RY

i=1 ; (B.4)
roe gy - MNOBEPXHOCTHaaA MNNOTHOCTbL TENnsoBOMO MOTOKa 4Yepes3 MrioCKyko

TENMOM30NALNOHHYIO KOHCTPYKLMIO, BT/M 2;
£, - TemnepaTypa cpefbl BHYTPM U3onmpyemoro obbekTa, °C;
£, - TemMnepaTypa okpyxatoLLei cpeabl, °C;
Rpy - COMPOTMBMEHWE TEnnooTAave Ha BHYTPEHHeW MOBEPXHOCTU CTEHKM
u3onupyemoro obbekta, M2 -°C/BT;
R, - TO e, Ha Hapy»XHO NOBEPXHOCTY Tennousonsumm, m2-°C/BT;
R, - TepMMyeckoe ComnpoTHBIIEHNE CTEHKM 130nmpyemoro obbekTta, M2 -°C/BT;

Ry - TO Xe, nrockoro crios usonsaumm, m2-°C/BT;

o
2. F; - nornHoe TepMnieckoe ConpoTUBMEHUE # -CNIONHOM NIOCKO U30NALIUMK;
1=l

R; - Tepmuyeckoe conpoTuereHue i -ro cros, m2 -°C/BT;

g; - JWMHeWHasi NMOTHOCTb TEMrOBOTO MOTOKAa Yepes LMMMHAPUYECKYHO
TEMMOM30NALMOHHYIO KOHCTPYKLUIO, BT/M;

RBLH - NWHeViHOe TepMU4ecKoe COMpPOTUBIIEHWE TEenrnooTAave BHYTPEHHeWn
CTeHKN nsonupyemoro obbekta, m-°C/BT;

er - TO e, Hapy»How nsonauum, m-°C/BT;

RCLT - JMHEWHOe TEPMUYECKOEe COMPOTUBIIEHNE LUMUHOPUYECKOW CTEHKU
nsonunpyemoro obbekta, m-°C/BT;

L
R - TO Xe, LMNMHAPUYECKOTO Criost usonaumm, M-°C/BT;
o
L . T
2R - TMOSHOE JMHEWHoe TEPMUYECKOE COMPOTUBMEHUE # -CIOVHOM
=1
LUMMHAPUYECKON N30NALUK;

L o .
R{" - nuHeiiHoe TepMUYecKoe ConpoTUBIeHMe i -ro criost, M-°C/BT.
B ypaBHeHusix (B.1)-(B.4) conpoTVBrieHMss TennooThaye W TepMuyeckue
COMPOTUBIEHVSI CTEHOK OMpPeaenstoTcs No opMyrnam:

1 1 8 8 B8y
RBH=_;RH=_;Rm=_m;RCT=i;Ri=_J; (B.5)
3 Dy e oT Cy
L 1 L 1 1 ar
Ry = Ry L= ‘n X (B.6)
Fo et T Ty oty 2 dg

RL - miE . glo gy S (B.7)



TOe ey, Gy - KO3MIMLMEHTbI TenooTAaun BHYTPEHHeW MOBEPXHOCTU CTEHKU
U30MMPYEMOro 06bEKTA 1 HAPYXKHOM NOBEPXHOCTM U3onaumm, BT/(m2-°C);

Moy M, M - KOO(PAMUMEHTBI  TEMnonpoBOOHOCTM  COOTBETCTBEHHO
maTtepuarna CTEHKN U30NMpyeMoro 06 bekTa OAHOCOMHON U30MALMK, U3ONALMK i -Fo
crosi # -CrioviHow usonsiyum, Bt/(m-°C);

Bop, 8, O; - TOMWMHA COOTBETCTBEHHO CTEHKWU W3ONMpYemoro oGbekTa,
OLHOCTIONHOWN U30NALMU i -ro CIost # -CINIOVHOWM M30MALMN, M;

dlr, dil - BHYTPEHHWA W HapyXHbI OUaMETPbl CTEHKU U30NMPYemMoro
06beKTa, M;

4 - HapyKHbIN AMaMeTp U3oNALNM, M;

dl, dl, - HapyKHbIl M BHYTPEHHUA AMaMeTpbl i-f0  CrIOs # -CIIOMHONM
“3onaLmnmn, M.

PacnpeneneHue TemnepaTtyp B MHOMOCIOAHON M3OMALMU PaccyMTbIBaeTcs no
dopmynam:

TemnepaTypbl Ha BHYTPEHHEN N HapPYXHOW NOBEPXHOCTSAX CTEHKW M30M1PYemMoro
obbekTa nrockon opmbl:

(e R .
zg;r( =ty ~gpRu tn = ~aFRer; (B.8)

Temnepartypa f,lH Ha Hapy)KHOVI NOBEPXHOCTU NepBOro criog m3onauuu, Ha
rpaHuue nepBoro 1 BTOPOro crioes

q =ty —apk; (B.9)
1 faree, HaunHas Co BTOPOrO Crost, Ha rpaHumuax (i -1)-ro u i -ro crioes
g =ifiy —arky; (B.10)
TemnepaTypa Ha Hapy»HON NOBEPXHOCTY i -CrOSt # -CIIOMHON CTEHKM:
§ =ty T qphy. (B.11)

Pacnpe,qeneHVle TeMneparyp B UWIMMHOPUYECKnX MHOTOCIIOMHbIX
M30JALUOHHBIX KOHCTPYKUUAX pacCYUTbIBaETCA no cbopmynaM:

8E =ty ~qr R O = fh - 4R (.12)
=T - g R (B.13)
=1y —arRE: (B.14)
8 =g +gr RE. (B.15)

3HaveHNst MOBEPXHOCTHOW W JWMHEeWHOW NMOTHOCTU TEMMoBbIX MOTOKOB,
Bxoaswmx B cdopmynel (B.8)-(B.15), onpeaenstotcs no (B.1)-(B.4), a Tepmudeckune
conpoTueneHus - no (B.5)-(B.7).

Mpy pacyeTe MHOMOCMOMHBLIX KOHCTPyKUMiA no copmynam (B.2), (B.4)
HeobXoaMMO 3HaTb KO3(ULMEHTLI TENONPOBOAHOCTY U3OMSLMOHHBIX CIIOEB.
MockonbKy OHWM 3aBWUCST OT TemnepaTypbl AOIDKHbI GbiTb W3BECTHbI CpefHve
TemnepaTypbl KaXJoro Cros, Ans OnpeaerieHnst KOTOpbiX HeobxoauMo 3HaTb
TemnepaTypbl Ha rpaHuuax crioeB. [ns ux pacyeTa UCMOrb3yeTcst MeToA
rnocriefoBaTenbHbIX MPUGIKEHNIA, NPeAYCMaTPUBAIOLLWYA NPOBEAEHNE HECKOITbKUX
pacyeTHbIX onepaLuit.

Ha nepsom aTane pAns BCex CroeB CpefHss Temnepatypa U3onsiuwn
NPUHUMAETCS paBHON MOMlycyMMe TeMnepaTyp BHYTPEHHE 1 Hapy»HOW cpeabl, Npu
37O TemnepaType ornpeaensieTcst TennonpoBOAHOCTb BCEX TEMMOU3OMNsALMOHHbIX

croes. 3atem, no (2), (4) onpeaensioT 3HaveHns ¢ p unn g; n no (B.8)-(B.11) ana
nnockow n no (B.12)-(B.15) unmnuHapuyeckon CTEHOK pacCUMTbIBaOT TeMnepaTypbl
Ha rpaHuLax CroeB 1 CpefHne TeMnepaTypbl Kaxaoro Crios.

Ha BTOpoM 3Tane Mo HaigeHHbIM Ha NepBOM 3Tane CpeaHUM TemnepaTtypam
CNOEB BHOBb OMNPEAENAOT TEMMONPOBOAHOCTL BCEX CrOEB, 3aTeM HaxoasT
MMAOTHOCTM MOTOKOB Tenmna M CHOBA PacCUWTLIBAIOT MOCIOMHbLIE TemnepaTypbl, U
Tak panee o Tpebyemol To4HOCTM pacdeTa. Hanpumep, Ao Tex nop, noka
NOCIoHble TeMmnepatypbl Ha & -M 1 (& —1)-m ware 6yayT otnmuyaTtbes He Gonee
YeM Ha 5%. B npakTuyeckumx pacyerax Anst 3TON Lenm Heobxoaumo nNposeaeHve He
6onee 3-4 pacyeTHbIX onepauui.

B.2 PacuyeT TennoBo M3onsauumn o6opyaoBaHusi 1 Tpy6onpoBoaoB



B npakTu4eckux pacyeTtax TEnroBoi U3oMsaLUM NPpUHUMAaETCS psa AONYLLEHNI,
NO3BOMSIOLLMX UCTIONb30BATL YNPOLUEHHbLIE pacyeTHbIE (hOpMyrbI.

ConpoTuBrieHMe TennootAaye OT BHYTPEHHEN cpeabl K  BHYTPEHHen
MOBEPXHOCTU CTEHKM WM30NMpyeMOoro oObekTa A XUAKUX M ra3oobpasHbix cpen
SBNSETCS NPEHEOPENVIMO MarbiM B CPABHEHUM C TEPMUYECKUM COMPOTMBIIEHUEM
TENNOU30MALMOHHOIO CII0S U B MPaKTUYECKUX pacyeTax MOXET HE y4YUTbIBATbLCS.

TennonpoBOAHOCTL CTEHOK M3onMpyemoro obopyaoBaHus 1 TpybGonpoBOAOB,
U3rOTOBMEHHbIX M3 MeTanna, B [EeCATKW pa3 MpeBbilaeT TenyonpoBOAHOCTb
U30MsILMK, MO3TOMY TEPMWUYECKUM COMPOTMBMEHWEM CTEHKM Takke MOXHO
npeHebpeyb 6e3 3aMEeTHOrO CHIKEHMSI TOYHOCTM pacyeTa.

C y4eToM yKasaHHbIX AONYLLEHWUI B NPaKTUYECKUX pacyeTax Ans onpeaeneHus
TENIOBOrO NOTOKa Yepes3 U30NMpoBaHHbIE CTEHKM TPyGONpoBOAOB M 060pyaoBaHuUs
Ucrnonb3ytoTcs crieaytoLme dopmyribl:

[7s NAOCKUX NMOBEPXHOCTEN U LUnMHApUYEckmx AmameTpom 6ornee 2 M

_ g — K
Zhithk, (B.16)

st TpyGONpOBOAOB AUaMETPOM MeHee 2 M
_ g 5K
n
I nl
ZiRz- + Ry
i= ,

qr
(B.17)

roe X - koaddMUMEHT OOMOMHUTENbHBIX NOTEPb, YYUTHIBAKOLWWMIA TenrnonoTepu
yepes TENSONPOBOAHbIE BKIOYEHUS] B TENNOU3ONSALMOHHBIX  KOHCTPYKLMUSIX,
06yCnoBreHHbIX HAaNMUneM B HUX KpenexHblx aetanew n onop (tabnvua B.1).
Tabrmua B.1- 3HayeHuss koadpuumeHTa OOMOSHUTENbHbIX MOTepb  Ans
Tpyb6onposozgoB

Twn usonnpyemoro obbekTa Koadbdpmument &

TpyGonpoBoAbl HA OTKPLITOM BO34YXE, B HEMPOXOAHbIX
KaHarnax, TOHHEMNAX U NOMEeLLEHUSIX:

a) cTanbHble Ha MOABWXHBIX OMOpaX, YCIOBHbIM
NpOXOA0M, MM:

0o 150 1,2
150 n 6ornee 1,15
6) cTanbHble Ha NOABECHbBIX Oropax 1,05
B) HeMeTalyMyeckve Ha MOABWIKHBIX W MOABECHbIX 1,7
ornopax

TpybonpoBoabl 6eckaHanbHOM NPOKIagKu 1,15

Tepmunyeckoe CONpPOTUBIIEHNE CMOEB TEMSIOBON U3OMSLUM U COMPOTMBIIEHUE
BHelwWHel TennooTaadve B (B.16), (B.17) onpenensietca no copmynam (B.5), (B.6), B
KOTOpPbIX TEnronpoBOAHOCTb M30MSLMM MPUHMMAETCs Mo npunoxeHno B, a
KO3(pMLIMEHT TENNOOTAAYN Ha MOBEPXHOCTM U30MALMM - No Tabnmue B.2.

Tabnmua B.2 - 3HavueHns koadduumeHTa Tennootgaum o, Br/(m2-°C)

M3onmpoBaHHbIv B 3akpblTOM nomeLleHum Ha oTkpbITOM
06 bekT BO37yXe npu
CKOpOCTY BeTpa

3, M

MokpbIThA € MokpbITnS €
HU3KUM BbICOKUM
KoagpdmumeHTom || KoaddmLmeHToM

uanyyeHms! n3nydyeHns 2

5 H 10 H 15



[opu3oHTanbHble 7 10 20 || 26 || 35
Tpy6onpoBoAbI

BepTtukanbHble 8 12 26 || 35 || 52
Tpyb6onpoBoAabl,
obopynosaHve,
nrockasi CTeHka

1 K HMM OTHOCSITCA MOKPbITUSI U3 OLMHKOBAHHOWM CTasnu, NIMCTOB anoMUHUEBbLIX
CMMaBoB W antoMUHWSI C OKCMAHOM NIEHKOW.

2 K HuM OTHOCATCS  LITyKaTypku, acBecTOLEeMEHTHble —MOKPbITUS,
CTEKMONIacTUKN, PasnnyHbe OKpacku (KPOMeE Kpacku ¢ artoMUHWUEBOI NyOpo).

3 Tlpu OTCYTCTBMM CBEOEHUA O CKOPOCTW BETPa MPUHUMAKOT 3HaYeHus,
cooTBeTCTBYytoLWE ckopocTh 10 m/c.

Mpu pacuyete TennoBon M30MsALMM OOBEKTOB, PACMONOXEHHbLIX MOA 3eMIel,
YYMTbIBAETCS VX TEMIOBOE B3aNMOAENCTBME C MaCCUMBOM OKPYXatoLLEro rpyHTa.

MnoTHOCTL TEnnoBOroO MOTOKa 4epe3 TEnyou3onsLMOHHbIE  KOHCTPYKLMK,
rpaHMyawpe c rpyHToMm, onpegenserca no copmynam (B.1)-(B.4), B KOTOpbIX

TEPMUYECKME COMPOTVBMEHNS BHELUHeN Tenrootaade Ry u er 3aMeHsTCS
TEPMWUYECKUM COMPOTUBIEHNEM FPYHTA.

B obwem cnyyae TepMudeckoe COMPOTUBIIEHME [PyHTa 3aBUCUT OT
KOH(UIypaLmm 1 pacroriokeHUsi U3onMpyeMoro obbekTa B MaccuBe rpyHTa, ero
Temnepartypbl ¥ TENMONPOBOAHOCTM, YTO BMUSIET Ha pacnpenerneHue Temneparyp u
TENJIOBbIX MOTOKOB B TEMMOMU30SISLMOHHOM CrOE.

B uWHXeHepHbIX pacyeTax npuHUMaeTcs AonylleHne o6 OfHOMEPHOCTU
TemnepaTypHOro Mons B TENIOU3OMSILIMOHHOM CIIo€, YTO MO3BOSSIET C AOCTATOYHOM
ONs NPakTUKM TOYHOCTbIO Mcnonb3oBaTh copmynbl (B.5)-(B.7) ans pacueta
TEPMUYECKOTrO COMPOTMBMEHWUSI MIOCKUX W LIUMMHAPUYECKUX TEMIOM30NALUOHHBIX
KOHCTPYKLIMIA NOA3EMHbIX OO bEKTOB.

B.2.1 PacyeT TonwwuMHbI TeNJ10BOW U30MALMM MO HOPMUPOBAHHOW NITOTHOCTU
TENnoBoOro NoToka

Pacuer TOMUWWMHBI TenmoBoW u3ONAUMKM MO HOpMI/IpOBaHHOIZ NNOTHOCTU

TENMOBOIO MOTOKA - g%, ¢} ANA OQHOCHOMHLIX KOHCTPYKLMIA BbINOMHAETCA MO
crnegyowmmM cdopmynam.

[na nnockvMx M UWNUHAPUYECKUX MOBEPXHOCTEN C AnameTpoMm 2 M u Gornee
ucnone3yercsa copmyna

O = M

Kyohl o
H

dF

w = | (B.18)

Tabmmua B.3 - OpreHTUpoBOYHbIE 3HaYeHUs RL, m-°C/BT

YCnoBHbIN BHyTpu nomeLLeHuin Ha oTkpbiTOM
avaveTp BO3ayXe
TpyObl, MM

[ins noBepxHocTel ¢ (| [ns noBepxHoCTen C

YENTSY] BbICOKVM
K03 neHToM K031 neHTOM
N3rydYeHnst N3nyyYeHnst

npuv TemnepaType TennoHocutens, °C

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

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 || 0,147 | 0,13 || 0,13 || 0,10 || 0,09 || 0,05 || 0,04 || 0,03

150 0,18 || 0,45 | 0,11 || 0,12 || 0,09 || 0,08 || 0,05 || 0,04 || 0,03

200 0,16 || 0,143 || 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 | 0,02

500 0,075 0,065 || 0,06 || 0,05 | 0,045 | 0,04 || 0,02 || 0,02 | 0,016

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 || 0,009

2000 0,022 {( 0,020 || 0,017 || 0,015 || 0,014 || 0,013 || 0,006 || 0,006 | 0,005

MNpymeyaHus

1 Ona NPOMEXYTOYHbIX 3Ha4YeHUn AnaMeTpoB U TeMnepaTypbl BENUYnHa Ré‘
onpegendaetca VIHTepI'IOJ'IFlLI,VIeVI.

2 Ons temnepaTypbl TennoHocutens Hwke 100 °C npuHMMaloTCa AaHHble,
cootBeTcTBYytoLwe 100 °C.

[ns ofHOCMOMHBIX LWMMHAPUYECKUX MOBEPXHOCTEN AMAMETPOM MeHee 2 M
ucnonb3yetcs dopmyna

R o T ) (B.19)
af

KoadbdpmumeHT  gononmHWTenbHbIX — TEMnoBbiX  NoTepb A 4yepe3  onopbl
TpyGOMnpoBOoAOB B pacyeTe TOMWMHbI TEMsioBOA M30MALMM MO  HOPMaTWUBHOW
MAOTHOCTM TEMMOBOrO NOTOKA NPUHUMAETCS paBHbIM 1.

Mpu pacyeTe no dopmyne (B.19) npegBaputenbHO onpeaensoT BENMUYNHY in B
i+ 28,

, me 8= . MpubrnmkeHHble 3HaveHus R}f npyHUMatoTes no Tabnuue

3
H

B.3.
3aTeM HaxoaAT BenuUuUHY B v onpeaenstot Tpebyemyto TOMWLMHY U3onaumm no
opmyne

_d¥(3-1)
2

5 (B.20)

3



[nst ABYXCIOMHbBIX TEMMOU30NALMOHHBIX KOHCTPYKLIMIA pacyeT TOMLWMHbI CrOEB
No HOPMUPOBAHHOW NMOTHOCTW TEMMOBOrO MOTOKA NPOU3BOAUTCS B CredyLen
nocnenoBaTenbHOCTY.

B cnyyae, korda MakcumanbHasi TemnepaTtypa MpUMEHEHWsi OfHOro U3
BbIOPaHHbIX  TEMMOM3ONSLMUOHHLIX MaTepuarioB HWke TemnepaTypbl CTEHKU
usonupyemoro obbekTa B [BYXCIOWHbIX TEMMOU3ONALMOHHBIX KOHCTPYKLMUSX B
KayecTBe MEPBOTO CIIOSI Ha W3OMMPYeMyl0 MOBEPXHOCTb YCTaHaBIMBAETCst
maTepuvan ¢ 6oree BbICOKOWM JONYyCTUMOWM TeMnepaTypor NPUMEHEHMS.

ToruwpHa nepBOro Crosi OrnpefensieTcsl U3 YcroBusi, YTobbl Temnepatypa

Mexay oboummu crosiMu £, ¢ He MpeBbllana MakcUmarbHOW Temnepatypsbl
NPYMEHEHNSI OCHOBHOTO U3OSSILIMOHHOMO MaTepuana.

[ns Nrnockon CTEHKW M LUIMHAPUYECKMX O6BEKTOB C AnameTpoM 2 M 1 Gornee
NS pacyeTa TOMNWWHbI NEPBOTO Crosi NpUMeHsieTcsa dopmyna

(ts ~412)
it = Pt | —— | (B.21)
qF

&

[ins BTOpOro crosi npumeHsieTcs dopmyna (B.18), B KOTOPYo BMECTO 3HaYEHNS

¢, noacTaBnseTcs f13.
Mpy pacuyeTe UUNMHOPUYECKMX OOBLEKTOB C AMAMETpoOM MeHee 2 M -
aHarorM4YHO OfLHOCIIONHOM KOHCTPYKLUM MO YpaBHEHUIO

ty ~43)

n B = 27r?\m1[( £ , (B.22)

a1

, onpeaenslT BenuumHy In By, 3aTtem HaxogdAT By n
TONLWYHY NEPBOIO CII0SA, M:

dy (B -1
Bt = 5 :

TonwwmHa BTOPOro criosi onpeaensieTcs ¢ nomoLubio copmynbl (B.19), B koTopor
BMECTO 3HaYeHusi £, MOACTaBMAETCA 3Ha4YeHne £ 7, a BMecTo 5 -

dml & 2614:32

By =
2 d

3l

Onpepervs It B4 HaxodaT 4, @ 3aTeMm TOMLLMHY U30MALMM BTOPOrO Crosi, M:

9w (B 1
> :

8 (B.23)

Hid

PacyeT Tpebyemoli TONWMHbBI TENSIOBON U3OMSILUM NO HOPMATUBHOW NIOTHOCTU
TENnnoBOro MoTtoka MOXeT ObiTb BbINOMHEH METOAOM MocriefoBaTerbHbIX
npubnxeHuii. MocnegoBaTenbHOCTb pacyeTa A OQHOCIIONHON LUIIMHOPUYECKO
KOHCTPYKLUM CriedyroLLasi.

3afaBasichb HayanbHbIM 3HAYEHUEM TOMLLMHBI M3onALMn 3p, M, onpeaenseMon
TpebyeMon  TOYHOCTbIO  pacyeTa, Hanmpumep, 0,001 M, c nomouplo

nocregoBaresibHbIX waros 1, 2, 3, 4, ..., i AnNA TonwmHbl m3onauum: &y = &g1;
dq =d8g2; 83 =383, .., §; = dgi NPOM3BOAAT BbIYMCIIEHNE NIMHENHON MIIOTHOCTU
TENnoBbIX MOTOKOB q}; qf; Q’i o ypaBHEHUIO
q;— _ iy ~ix)
i oT :
+

1 4 1 I dy + 285

o (A5 + 28011 2hyg ag (B.24)

Ha kaxgom wware BblMUCIIEHWN § npoun3sBogunTCcA cpaBHeHUe qIL C 3adaHHbIM

3Ha4eHnemM HoOpMaTUBHOIO yaernbHOro NoToka qi( . I'IpM BbINONTHEHMN YCNOBUA

gi —qf <0 (B.25)

BbIUYVCIIEHMS! 3aKaHUYMBAIOTCS, a HalfeHHas BermuuHa & = 8;i ABMSETCH UCKOMOW,
obecneyvBaroLLei 3ajaHHY0 BETMYMHY TEMOBbIX NOTEPb.

PacueTHble mapameTpbl NpU  OnMpefeneHuM  TOMWMHbI - U3onauuM Mo
HOPMMpPYeMOW NSIOTHOCTU TEMMOBOro MoToKa criedyeT npuHuMmaTtb no 6.1.1-6.1.6
HaCTOsILLEro cBoa npaswl.

B.2.2 PacuyeT TONWMHbI M30MALMKA NO 33, aHHOMY CHUXE HUIO (MOBbILLIEHUIO)
TemnepaTtypbl BelleCcTBa, TPaHCNopTMpye Moro Tpybonposogamm



L L L
Tpebyemoe MNoMHOe TepMMYEcKoe COMPOTUBMEHWe um3onauum R~ = Rp. + Ry
TpybonpoBoaa ASmMHON {, M, Ans obecneyeHnst 3afaHHOro0 CHUXKEHUsI TemnepaTypbl

TPaHCMOPTUPYEMOro MO HeMy BeLUecTBa OT HayanbHOW i, A0 KOHEYHOW iy npu

pacxoge BelwecTBa F, Kr/4, TennoemkocTbto O, k[x/(kr-°C) onpenenserca w3
BbIPaXeHUI:

(B.26)

b -t R}
npy ——= <2, G, — 1)

, (B.27)
=

E H

rae i, - pacyeTHas TemnepaTypa okpyxatoLen cpesl, °C.
Ons onpegeneHuss TpeGyeMon TOMUMHBLI M3OMAUMUA By, M, MO HaMOEHHbLIM

3Ha4YeHnsam RIL n RzL ncnonb3yetcs dopmyna

In B3 = 2mhg (Rl ~ B, (B.28)

MpuHMas npubrmkeHHbIe 3HaveHna Ry, no Tabrmue B.3 n onpedenss no

chopmyne (B.28) In B, HaxoaaT BenuunHy B 1 3atem no gopmyne (B.20) TonwmHy
u3onsumm

df(T(Bl,z =i
Wi

2

PacueTHble napameTpbl Mpy ONPeaeneHnn TOMULHLI TEMNoBON M30MALMM Mo
331aHHON BENUYUHE CHWKeHMs (MOBbILLEHUSI) TeMmnepaTypbl TPaHCNOPTUPYEMOro
BeLLeCTBa NPMHUMALOTCS Mo 6.4 HAcTOosILLEro cBoAa npasun.

B.2.3 PacuyeT ToNwmMHbI TENNOBOW M30NALMK NO 3alaHHOW TeMnepaTtype
HapyXHON NOBEPXHOCTN

Onpenerexve TOMUMHBLI M3OMALMM MO 334aHHOM TemnepaTtype ee HapyXHOM

MOBEPXHOCTW i, MPOW3BOAMTCS B TOM CIlyyae, KOmia M30MALUMA HyxHa Kak
CpefcTBO, NPeaoxpaHsioLlee 06CyMBaKOLLMIA NEPCOHAN OT OXOTOB.

PacyeT TonwmHblI TENMOBOW U30MsILUK BbINOSHSETCSA No chopmynam:

[N NAOCKUX TENION30MSILIMOHHBIX KOHCTPYKLWiA

ho (B —F
L =twlh t) (B.29)
o (En —2y)
Ana uunmHgpuyecknx
dit +23 Fig
mB=ln8 "m oy gIE T (B.30)
d}[(:T ig ~iy

rie OPUEHTUPOBOYHOE 3HAYEHME R}f npuHUmaeTcs no Tabnuue B.3.

_dg (8-1)
2

&

3

PaccMOTpeHHbI METOA SBMSETCS NPUGIKEHHbIM. Bonee TouHble pesynbTaThl
MOTYT BbITb MOMyYeHbl METOA0M NOCNeAoBaTENbHbLIX NPUGTIKEHUI.
PacyeT BbInonHseTcs no gopmyrne

Iy ~ip
In ~ly

a5 + 2848
ag

: 2 . (B.31)

In oty (ST + 28p1)




3afaBasicb HavarbHLIM 3Ha4YEHeM TOSLLYHBI M3oNALUK S, M, ONpeaenseMsim
TpebyeMoi TO4HOCThIO pacyeTa, Hanpumep, 0,001 M, nocneaoBaTenbHbIMM Laramv

1,2, 3, ..., i Ans TonwmH wsonauuv: 8y = dgl; 89 = dp2; 83 =dg3, .., &; = dgi
MPOU3BOANTCS BbIYMCTIEHNE BEMUUMH:

b E b — & t ¢ b — &
En 2= 22| = no ypaBHeHuio (B.31).
b ) e )y L )5 ty iy ),

i &
Ha kaxgoMm Lare BbIMUCIIEHUA i MPOM3BOAUTCA CpaBHEHWE [: zn] c
n ot )y

t —t
3aAaHHbIM 3Ha4YeHnem [ =

f’l‘[
e — & A 4
uc A3 R - B (o) (5 (B.32)
in=ty ), lin iy 4

BbIYMCMEHWsT 3aKaHYMBAlOTCSl, a HaliAeHHas BenuuuHa &; = dpi  sBnsetcs ¢
TOYHOCTbIO A0 1 MM 3agaHHoWl, obecneyuBaiollen Tpebyemyto Temnepatypy
NOBEPXHOCTU N30NAL UK.

PacyeTHble napameTpbl Mpy pacyeTe TOMNWWHbLI TEMMoBOW M30AALMKM MO
3aaHHoN TeMnepaTtype NOBEPXHOCTU NpMHUMAatOTCS no 6.7.

I
] . Mpw BbINOMHEHWN ycrioBUs
H

r

B.2.4 PacyeT TonwuHbl n3onsauMu, npeaoTBpallalolle i KOHAeHcauuio Bnaru
U3 Bo3Ayxa Ha ee NoBe pXHOCTU

[aHHbll  pacyeT  MNpou3BOAWTCS  ANs  U30MMPOBaHHbIX ~ OGBEKTOB,
PacronoXeHHbIX B MOMELLEHUSIX U COAEPXaLWX BELLECTBA C TEMMEPATYPON HIDKE
TemnepaTypbl OKPYXaroLLEro Bo3ayxa.

B aTtom cnyyae usonsuus gomkHa obecneumBaTtb Tpebyemblli pacyeTHbI
nepenag Mexay TemMnepatypaMy HapyHOTo BO3ayxa U MOBEPXHOCTbIO M30MALUM (

fy —ig), MPU KOTOPOM MCKIIIOY@ETCH KOHAEHCauust Brarn w3 Bosgyxa (Tabmvua
B.4).

Tabnuua B.4 - PacueTHbin nepenap & — i, °C

£ °C OTHocuTeNbHas BRaxHOCTb Bo3ayxa # , %
-
40 50 60 70 80 )
10 13,4 10,4 78 55 35 1,6
15 142 10,9 9,1 57 36 1,7
20 14,8 11,3 84 59 37 1,8
25 15,3 1,7 87 6,1 38 1,9
30 15,9 12,2 9,0 6,3 40 2,0
PacuyeTt BbinonHaeTca no q)opMynaM:
ana NrocKown NOBEPXHOCTU
i —E Mo (E - —f
Ro-mThp 5 lwlnh) (B.33)
!'H _zl'[ Ce}( (zf( _f'l'[)
ana Ll,VlJ'IVlH,D,pW-IeCKOl;I NOBEPXHOCTH
it A =
RE - plimp-2my RE R (B.34)
Iy ~in iy~



Tpebyemas TonWMHa M30NALMM OMPeaenseTca No METOAWKE, U3MOXEHHOW B
B.2.3.

B pacyetax TemnepaTypy HapyxHOW cpefbl £, CreayeT NMpUHUMaTb paBHOV
Temnepartype Bo3ayxa B MOMELLEHWN.

TeMﬂepaTypy BHyTpeHHeVI cpedpbl £, U OTHOCUTEINbHYI0 BMaXHOCTb BO3Adyxa B
noMeLlleHnn ¥ npuHMMaloT B COOTBETCTBUM C TEeXHUYECKMM 3adaHueM Ha
npoeKkTnpoBsaHue.

KoadpvLMeHT  TennooTAaun K HapyXHOW MOBEPXHOCTU  U3OMALWN oy
NPUHUMAETCS AN NMOBEPXHOCTEN C HA3KUM KO3ULMEHTOM n3nyyeHust - 5 BT/(m2

-°C), AN NOBEpPXHOCTEN C BbICOKMM KO3dMUMEHTOM U3nydeHus - 7 BT/(m2-°C)
(cm. npumevanve k Tabnmue B.2).

B.3 PacyeT TennoBo n3onsAummn Tpy6onpoBoOB TEMOBbLIX ceTei

B.3.1 Hap3emHas npoknaaka

Tennosble NOTEPU Yepes N30IMPOBAHHYIO MOBEPXHOCTb NOAALLMX U 0OpaTHbLIX
TpybonpoBOAOB TEMMOBbIX CETeNl Mpu Hag3eMHOW MpOKMagke, Mpu WM3BECTHOW

TonumHe  usonAummM dy;, M, crieayet onpedenate no dopmyne (B.17), a
TepMu4eckue ConpoTUBIIEHUs, BXxoasLme B 3Ty dopmyny, - no (B.6). B kauectBe

TeMnepaTyp BHYTPEHHEN W HapyXHOW Cped i, W &, NPUHAMAIOT pacyeTHble
TemnepaTypbl TEMMOHOCUTENS U  OKPYXaloWero Bo3dyxa, a KoadduuueHT

Tennootaaun ¢, - no Tabnuue B.2.

Mpv onpedeneHn TOMWMHBI M30MALMKM TPyGONPOBOAOB TEMSOBLIX CETel MNo
HOPMMPOBAHHBIM 3HAYEHMSIM MIIOTHOCTM TEMMOBbIX MOTOKOB OT MOAalouwyx U
obpaTHbIX TEnnonpoBOAOB WCMOMb3YETCA METOAMKA PacyeToB, MW3MOXeHHas B
pasgene B.2.1. MNpu 3TOM pacyeTHble TeMnepaTypbl TENSIOHOCUTENS B MOAAIOLLEM U
obpaTHom TpybonpoBoae npuHnMatoT no Tabnuue B.5.

Tabrmua B.5 - CpegHerofoBble Temnepatypbl TEMNOHOCUTENS B  BOASHbIX
TennoBbIxX ceTax, °C

TpyGonposog, PacueTHble TemnepatypHble pexumel, °C
95-70 150-70 180-70

MopatoLmi 65 0 110

O6paTHbIii 50 50 50

PacyeTHylo TemnepaTypy HapyxHoW cpeabl NPUHAMAKOT: NPU KPYrroroamyHow
paboTe TENnoBOW CETW - CPEOHErofoBYI0 TEMMEPATYPY HApPYXHOrO BO3AyXa, Npu
paboTe TOMbKO B OTOMNUTENbHbIN NEPUOS - CPELHIO TeMMepaTypy OTONMUTENLHOTO

nepuofa. PacueTHbIN KOadDMLIMEHT TeNnooTAaun ay - no Tabnuue B.2.

B.3.2 Moa3eMHasa npoknaaka B HENPOXOAHbIX KaHanax

TennoBble noTepu 4epes N30MNMPOBaHHYKD  MOBEPXHOCTb ,D,ByXpr6HbIX
TENnnoBbIX CeTew, npoknagbiBaeMblX B HENPOXOAHOM KaHane LIJMpVIHOVIf? n

BblCOTOW &2, M, Ha rnybuHe 5, M, OT MOBEPXHOCTWM 3eMiM OO OCW KaHana
onpefensoTca no opmyne

(o = £ VE
iy =gt +qf === B (B.35)
Ry + R,
TemnepaTypa Bo3ayxa B KaHarne iy, onpeaensiertcsi no gopmMyne
g1 2% L
I T ¥ I i3 t = 3
‘ _ le + RHI Rmﬂ +RH2 Rm + Rrp
xan 1 . 1 L1
Ret+ Ry Ry +Ry Ryt Ry, (B.36)
dy +28 dy + 28
rae Rb = A Pl gl o ] 82 P
2mh,, d 2mh,, d,
(B.37)
1 1
Ry = R (B.38)

Dmo(d + 280 ° 2meg(dy + 205,



R =
ax bk | (B.39)

Y
otk

3pechb qlL, qu - JMHEWHble MOTHOCTM TENnoBOrO MOTOKA OT MOAAOWEro U
obpaTHoro Tpy6onposoaos, BT/m;

dy, dy - HapyxHble AMaMeTpbl NOAaroLLEro U obpaTHoOro TpybonpoBoaos, M;

tx1, tx2 - TEMMepaTypbl nogatoLero n obparHoro Tpybonposoaos, °C;
X - k0adhdMLMEHT AONONMHUTENbHBIX NoTepb (Tabnuua B.1);

Rél , Rég - TEPMUYECKNE COMPOTUBIIEHMSI U3ONALMM NOAAIOLWETO 1 0GpaTHOMo
Tpybonposoaos, M-°C/BT;

R;ﬁ, R;Ez - TepMWYEecKue COmMpOTMBIIEHNS TenmnooTAade OT MOBEpPXHOCTU
usonsaumy nogatoLLero n obpatHoro Tpy6onposoaos, M-°C/BT;

Riaw - TEPMMYECKOE COMPOTUBIIEHME TEMIIOOTAAYE OT BO3AYXa K MOBEPXHOCTU
kaHana, m-°C/BT;

%, b - BbICOTa M LUMPMHA KaHarna, COOTBETCTBEHHO, M;

oty - KOI(PMLIMEHT TENMooTAauM B KaHare, npuHuMaeTcs pasHbiM 11 BT/(m 2
o
“C);

Hyp - TENMONPOBOAHOCTb U3OMALMM B KOHCTPYKUMKM, BT/(M-°C);

Biz1, Ogza - TONMWMHBI M3OMALMM NoAAIoLLEro U obpaTHoro TpyGonpoBoaoB, M;

pr - Tepmuyeckoe conpoTtusnenune rpyHta, Bt/(m-°C), onpepensietcs no
dopmyne

0,25
i 3,5£[E]
kL&
K

™ )
[17+05§]Am

(B.40)

?\Ip - TeNnonpoBOAHOCTb rpyHTa, BT/(M:°C), Tabnuua B.6.
H - rnybuHa 3anoxeHus, pacCTosiHWe OT ocu TpyObl 4O MOBEPXHOCTH 3€MIN, M.
Tabrmua B.6 - TennonpoBoAHOCTb rpyHTa

Bwpa rpyHTa CpegHsia BecoBoe Koaddmument
MroTHOCTb, Brarocopepxaque TennonpoBoaHOCTH,

Kr/m3 rpyHTa, % BT1/(m-°C)
MNecok 1480 4 0,86
1600 5 1,11
15 1,92
23,8 1,92
CyrnuHok 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

MUHUCTBIN 1300 8 0,72
18 1,08

40 1,66

1500 8 1,0
18 1,46

40 2,0

1600 8 1,13
27 1,93

Pacyer TpeGyemon TOMWWMHbI TEMroBOW W3OMALMM MO  HOPMMPOBAHHOM
MAOTHOCTM TENMOBOrO NOTOKA B 3aBUCMMOCTM OT TEXHUYECKUX TPeGOBaHWiA MOXeT
BbINOMHATLCS B 1BYX BapuaHTax:

a) Mo HOPMATMBHBIM JIMHEWHbIM MIIOTHOCTAM TEMNMoBOro qTIL notoka wu gTQL,
3afaHHbIM OTAENbLHO AN nofatoLlero U o6paTHoro TpyGonpoBoaa, B 3TOM cryyae
onpegenseTcs ToMWMHa M3onauun 4N Kaaoro Tpybonposoaa;

6) No cCymMmapHOM HOpPMaTWMBHOW NMHEMHOW MOTHOCTM TEMroBOro MOTOKa OT

L
nogatoLero n obpatHoro TpyGonpoeoda - @13, B 9TOM CIlyyae Onpeaensiercs
TOSLLMHA U30MALMW, OOVMHAKOBas A 06omx Tpy6onpoBoaos.
PacyeT TOMUWWHBbI M3OMAUMM MO HOPMATMBHBIM JIMHENHLIM  MIIOTHOCTAM

TEMNNoBOrO NOTOKA, 3aaHHLIM OTAEMLHO ANS MOAAIOWETO - §1- 1 0B6paTHOrO - Fi
TPYGONPOBOAOB BLINONHAETCA B CEAYHOLLeN NoCrefoBaTenbHOCTY.
Ha nepBom aTane paccunTbIBalOT TeMNepaTypy B kaHare no opmyne

for =t * K@i + 03 ) Reay * Rey). (B.41)

3artem Ans Kaxgoro TpybonpoBoAa BbIMUCIAIOTCA 3HaYeHus In 5; u ln £ no
dopmynam:

g —E
In B =2rh, [“—Lm— R ] ; (B.42)
q1



2 mr _pL], (B.43)

rAe NpubnmkeHHbIe 3Ha4YeHns R}fl " Ré npuHMMatoTcs no Tabrmue B.3.

[Hanee, nocrne BbluucneHus 5y un 55, no dopmyne (B.20) paccunTbiBaloT
Tpebyemble TOMUWMHLI M30OMSALMM ANS Mofatollero 1 obpaTHoro Tpy6onposoaos,
obecneuvBatoLLe HOpMaTUBHbIE JMHEHbIe NOTepU Tenra:

5 _ﬂ“l(fﬁ‘l)_6 _dalBy -]
wl 5 » Vemd 5 .

PacueT TonuwHbI M30OMAUMM Moparolero U obpaTHoro TpyGonpoBoaoB MO

~ - - —L
CYMMapHON HOPMaTtuMBHOW NMHENHOW MIIOTHOCTM TEMoBOro noToka - 4132, BT1/m,
BbIMNONHAETCA MEeTOA40M nocrieaoBaTeNbHbIX I'IpVI6FIVI)KeHVII7I (MeTO,ClOM nop,6opa).

Ha nepBoM 3Tane 3afakTcA HayanbHbIM 3HAYEeHMEM TONLWMHLI M30NALUU

81 = 82 = S0, OQMHAKOBOM ANs nMopakoLero n obpaTtHoro Tpy6onpoBoaos, U No
dopmynam (B.36)-(B.39) paccuuTbiBalOT TemnepaTypy B kaHane. 3atem no
dopmyne (B.35) BbIYMCISIIOT CyMMapHYO MMHENHY0 NNOTHOCTb TEMSOBOro NoToka

a1,
[MonyyeHHOe pacyeTHOe 3Ha4yeHue CpaBHMBAKT C HOPMAaTUBHOW MUHENHON
MMOTHOCTbLIO TENMOBOro NoToka no Tabrmuam 8, 9.
Ha BTOpomM aTane yBenMUMBalOT WM YMEHbLUAIOT TOMWWMHY W30onsauum B
3aBNCUMOCTW OT pesynbTaTa CPaBHEHWA W MNOBTOPSIOT pacyeT B TON ke

L
nocneaoBaTeslbHOCTM 40 NOSyYeHUs HOBOTO PACYETHOro 3HaYeHuUst - 41 3.
PacuyeTr noBTOpstoT A0 Tex MOp, Moka pacyeTHoe 3HayeHue MNIIoTHOCTU

L L
TEMNroBoro noToka - ¢i3 6yAeT oTIM4aTbCs OT HOPMATUBHOMO 3HAYEHUs - §13 Ha
3afaHHylo CcTeneHb TOYHOCTM pacuyeTa, Hanmpumep, He Gonee, yeM Ha 1%.

MocrieaHee 3HaveHne &; NPUHUMAETCS B KAY€CTBE PACUYETHOMN TOMLLYHBI TEMNMOBOW
“3onsLmMM ANs nogatoLLero 1 obpartHoro TpybonpoBoaos.

Mpu pacueTe TenmnoBon Wu30NALMM OBYXTPYOHbIX TENroBbIX ceTel B
HenpoXoAHbIX KaHamnax pacyeTHyl TemnepaTypy TEnrnoHOCWUTens B NOAatoLmX W
obpaTHbIX TpybonpoBoaax npuHMmatoT no Tabnmue B.5.

PacueTHyio  TemnepaTypy HapyXHOW  cpedbl  MPUHUMAKOT  paBHOM
cpegHerofoBou Temneparype rpyHTa Ha rmy6buHe 3anoxeHus Tpybonpoeoaa.

KoadhdmuneHT AononHUTENbHBLIX TENMOBLIX NOTEPb X Npu pacyeTe TOMWMHbI
13onaL MM No HOPMMPOBAHHOWN NIIOTHOCTY TEMMOBOrO NOTOKA NPUHUMAETCSA PaBHLIM
1.

Mpy paccTosiHWM OT NOBEPXHOCTU FPYHTa A0 NepekpbiTUsA kaHana 0,7 M 1 MeHee
3a pacyeTHyl0 TemnepaTypy HapyxHOW cpeAbl OOIKHa MPUHMMATLCA Ta xe
TemnepaTypa Hapy>XHOro Bo3ayxa, 4To 1 NpU Haf3eMHOW NPOKIaaKe.

B.3.3 MNop3emHan 6eckaHanbHas npoknagka

Tennosble notepu  TpyGOMPOBOAOB  ABYXTPYGHbIX — TEMMOBLIX  CETEM
BeckaHarnbHOM NPOKMaAKKY, PacroNOXEHHbIX B MPYHTE Ha OAMHAKOBOM PacCTOSIHUM
OT NOBEPXHOCTM 0 OCY TPYS A , M, OnpedensoTcs no dopmynam:

i 1R + Riya) ~ (b ~ L) Ry 2 ©.44)
1 ) K
(Rt + RE Ry + REQ)~ Ri

s -t )Ry + Rigp) = (a1 ~ )Ry . 645
2 N .
(R + Ria)(Ripy * Riyy) = R§

iy =af +a7, (B.46)

K o
roe Rrp - TepMudeckoe COMPOTUBIIEHWE PyHTa Mpu GeckaHarbHON MPOKIaAKe,
m-°C/BT, onpepensieTcsi no dopmyne

(B.47)

rae ¢ - HapyXHbll AamMeTp M30MpoBaHHOro Tpybonposoaa, M; noJaroLero - dy,
obpaTHoro - dy;

?\m - TeNSoNPOBOAHOCTL rpyHTa, BT/(M-°C);
H - rnybuHa 3anoxeHus (paccTosiHue OT ocu Tpy6 40 NOBEPXHOCTU 3eMI), M;

Ay - TepMmMuyeckoe  COMPOTMBIIEHWE,  OOYCIOBMNEHHOE  TENMoBbIM
B3aumMogencTemem AByx Tpy6, M-°C/BT, onpeaenseTcsi U3 BblpaXxeHus
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rae 17 - paccTosHMa Mexay ocsamn Tpy6 No ropusoHTanu, M.

OcrTanbHble 3Ha4eHns BennymnH B (B.44), (B.45) Te xe, 4yto 1 B dhopmyne (B.37)
NS KaHarnbHON NPOoKaaKu.

Tak >e, Kak Mpu Mpoknagke ABYXTPYOHbIX TENnoBblX CeTeil B MPOXOAHbIX
KaHanax pacuyeT Tpebyemoln TOMLWMHbI TEMroBON M3OMALMM MO HOPMUPOBAHHOWM
MMOTHOCTM TENMOBOro MOTOKAa B 3aBUCMMOCTM OT TEXHUYECKUX TpeboBaHMIi MOXeT
BbINOSHATLCA B ABYX BapuUaHTax:

a) N0 HOPMATHBHBLIM 3HAYEHUAM JIMHEHOI NAOTHOCTY TEMNSIOBOrO NOTOKA quL " qTQL,
3aaHHbLIM OTAENbHO AM1S NOAAloLLEro U 06paTHOro TPyGoNpoOBOAOE;

6) Mo CymMMapHOM HOPMaTMBHOW FfMHEMHOW MIOTHOCTM TEMroBOrO MOTOKa OT

—L

nopaatoLlero 1 obpatHoro TpybonpoBOAOB - 1 3.
PacueT TonuwHbl M3onsuum TpyGonpoBOAOB TEMMoBbIX ceTen BeckaHanbHOM
NPOKMaAKN Mo HOPMATUBHBLIM 3HAYEHMSIM JIMHENHOW NNOTHOCTK TENSIOBOrO NOTOKA,

3afaHHbIM - OTAENbHO ANs  NOAAKLLEro q_rlL n obpaTHoro ngL Tpy6onposoaa
BbINOSHAOT MO hopMynam:

di 4281 _ 2Thothep [t =t T Ra e |
— T ~ 1 | (B.49)
dy }‘rp Mgt 41

In

o B+ 20m T R e

5
= 2] (B.50)
dq Arp ~ Aa2 75 i
dy + 28,5
Onpegerve ¢ nomouwpto (B.49), (B.50) 3HadeHua & = —
1
dy + 28y
277 BOIMMCIIAIOT TONUMHBI M3ONALMN TaK Xe, kak 1 And KaHanbHoM
2

npoknaaku B pasgene B.3.2.
Pacyer TOonumHbl um3onAUMM nogawolero u obpartHoro TpyBonposodos
OBYXTPYOHbIX TennoBbix ceTen 6eckaHanbHOW MPOKMaAKM Mo CymMMapHoW

. Lo I
HOPMaTMBHON IMHEVHO NIOTHOCTM TennoBoro notoka 417, BT/m, BbinonHsetcs
METOAO0M MnocriefoBaTeNbHbIX NPUBNMKeHWA (MeTogoM noabopa).
Ha nepsom aTane 3agaioTca HayarbHbIM 3HAYEHWEM TOJWMHBI M30MALUK

Oimt = Oima = dp, OAMHAKOBOM ANA Nogatowwero u obpaTHoro TpyGonpoBoAOB, U Mo
dopmynam (B.44)-(B.46) paccuuTbiBalOT CYMMapHY JMHENHYI MMOTHOCTb

L
TEMnoBoro notoka i 7.
Mony4yeHHoe pacyeTHOe 3HavyeHue CpaBHMBAKOT C HOPMATMBHOW JIMHENHOW

L
MrOTHOCTbLIO TENNOBOro NoToKa 1.2 (no Tabnmuam 11, 12).
Ha BTOpoM aTanme yBenuMUMBalOT UMM YMEHbLLAIOT TOMWWHY W3ONALMM B
3aBMCMMOCTM OT pesynbTata CpaBHEHUS W MOBTOPSIIOT pacyeT B ToW e

I
rnocriefoBaTensHOCTY A0 NOMYyYeHUs HOBOrO PacHETHOTO 3HaYeHNst ¢17 .
PacueT noBTOPAT [0 Tex MNop, MoKa pacyeTHOe 3HaYyeHWe MIIoTHOCTM

L =L
TennoBoro noToka 412 6y,C|,€T OTNM4aTbCA OT HOPMATUBHOIO 3HaYeHUs 212 Ha
3aaHHy0 CTeneHb TOYHOCTW pacyeTa, Hanpumep, He b6onee, 4yem Ha 1%.

MocrenHee 3HaueHne &; NPUHUMAETCS B KAYeCTBE PACHETHO TOMLLWMHBI TEMNoBOM
usonsaumy Ans nogatoLuero n obpaTtHoro Tpy6onpoBoaoB.

PacyeTHble napameTpbl TENOHOCUTENSt U HapyXHON cpedbl Ans pacyeTa
usonsuuMm - TpybonpoBoAoOB  ABYXTPYOHbIX TennoBblx ceTen BeckaHanbHoun
NPOKIIaAKN NPUHUMAIOTCS TaKUMU Xe, Kak U B HEMPOXOAHbIX KaHarnax.

MpunoxeHue I' (pekomeHayemoe).
MpepenbHble TONWWHBbI TENION30NALMOHHbIX
KOHCTPYKLMM ANA o60pyaoBaHUA U
TpybonpoBoaoB

Mpunoxexune I
(pexomeHayemoe)

Tabrmua .1 - MpeAenbHble TONWWHbLI TENMOU3ONSALMOHHBIX KOHCTPYKLMMK
Ans obopyaoBaHus U TpybonpoBoaoB

HapyxHbin Cnocob npoknagku Tpybonpoeoaa
avamertp, MM



HaA3eMHbIN

B TOHHEnNe

B HENnpoxogHom
KaHane

MpenenbHasi TOMNLWHA TENMOM30MSALMOHHOIO CIosi, MM, Npy
Temneparype, °C

19u 20m 19n 20wmn no 150 151 n
HDKE 6ornee HKe 6onee BKJ1. 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
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
1020 1 320 320 320 260 140 220

6ornee




MNpymeyaHus

1 Ons TpybonpoBoAOB, PacMONOXEHHbIX B KaHamax, TOmnwyHa u3onaumm
yKkasaHa Ans MoSioXWTENbHLIX TemnepaTyp TpaHCMopTUMpyemblX BelecTs. Ons
TpyGONpoBO4OB C OTPULUATENbHLIMA  TEeMMepaTypamy  TPaHCNOPTUPYEeMbIX
BELEeCTB MpefenbHble TOMWMHbI CrefdyeT MpUHUMaTb TakuMK ke, Kak npu
npoKnagke B TOHHEMNSIX.

2 B cnyyae, ecnu pacuyeTHas TonwHa w3onsiuum Gonblue npenenbHown,
crnegyet npuHumatb 6ornee 3dpeKkTUBHBLIA TEMNMOU3ONALMOHHBIN MaTepuan u
OrpaHNYUTLCS NPeaeribHON TOMLLMHOW TENMOBOW M30MAL MK, €CN 3TO AONYCTUMO
no yCrnoBMAM TEXHOMOIMYECKOro npolecca.

MpunoxeHue [1 (cnpaBo4yHoe). OnpeneneHue
TOJILWMHBbI U 06 bEMA TENNOU3ONALUOHHbIX
u3genum M3 ynnoTHAKLWMXCA MaTepuanoB

Mpunoxexune O
(cnpaBo4Hoe)

a1 TOJ'ILLu/IHy TEennon3oNAauMOHHOIo n3genua 13 ynroTHAKLWKMXCA Matepuarnos A0
YCTaHOBKM Ha WU30MpyemMyo MNOBEpPXHOCTb creayet onpeaendatb € y4eTom

K03¢ppuLIMeHTa yNnoTHeHUs £, no chopmynam:
ANS LUNMHAPUYECKOi NOBEPXHOCTM

d+d
8 = 6K, ——, A
1 oy (1))
[0S NNOCKomn NOBEPXHOCTU
3y = 8K, (0.2)
roe 31, 82 - ToNnwMHa TennousonAauMoHHOro wmu3genua [0 YCTaHOBKUM  Ha

N30M1pyemyto NoBepPXHOCTb (6e3 ynrnoTHeHus), M;

3 - pacuyeTHas TOMWMHA TENMOU3ONALMOHHOIO CMOS C YNSIOTHEHWEM B
KOHCTPYKLUK, M;

d - HapyxHblll AuameTp nsonmpyemoro obopyanoBaHus, Tpybonposoaa, M;

K, - KO3MLNEHT YNMOTHEHUS TEMIOU30NALMOHHBIX U3LENWiA, NPUHUMAaeMbIii
no Tabnuue O.1.
Mpumeyanus

d+d
1 B cnyyae, ecrm B cpopmyrne (0.1) npoussegeHve £, T MeHbllUe eAuHULLbI,
OHO [I0JPKHO NPUHUMATLCS PaBHbIM eAUHMLLE.

2 Tpy MHOTOCHONHOW M3ONALUM TOMWMHY U3AENUA OO0 ero YnioTHEHUs crieqyet
orpedenaTb OTAENbHO [AnA  Kaxgoro criosi. [lpy  onpeaeneHun  TOMWMHbI

nocneayoLLero TeNIOM30NALMOHHOIO Cros 3a HapyXHbIn AnameTp (& ) NpuHUMaloT
AvamMeTp M3oMALUN NPeabiayLLero Crnos.

3 O6bem TennousonsiLMOHHBIX W3LENUA U3 YNMOTHSIIOLWMXCS MaTepuanoB Ans
TENION30SALMOHHOIO CIIoA A0 YNIIOTHEHUS CrieayeT onpeaensTs no opmMyne

V=, (8.3)

roe ¥ - 06bem TennousonsiLMoHHOro MaTepuara unv u3genusi 4o ynnoTHeHus, M3 ;
¥, - 0bbem TennousonsaLMOHHOTO MaTepuana Unm U3fervst B KOHCTPYKLUM C

Y4ETOM YNroTHeHUs!, M3 .

Tabrnmua O.1
TennonsonsauMoHHble MaTepuans! 1 usgenus KoadpdmumeHt
ynnotHewusi, £,
MaTbl MUHepanoBaTHble MPOLUMBHbLIE CX/MAEMOCTbIO 1,2

He 6onee 55%

MaTbl MUHeparoBaTHble PYIOHMPOBaHHbIE 1,35-1,2
CXMMaemocTblo He 6onee 55%




MaTbl M XOncTbl M3 CynepTOHKOro Ga3arnkToBoro
BOIOKHA MpWM  YKnagke Ha  Tpybonposoabl U
060pyAoBaHyie YCMOBHBLIM MPOXOA0M, MM:

100, 150

v < 800 npu cpeaHen nnoTHoCTM 23 Kr/im3 3.0
To e, npu cpeaHen nnotHocTn 50-60 kr/m3 15
Hv 2 800 npu cpeaHen nnoTHoCT 23 Kr/m3 20
To e, npu cpeaHer nnotHocTn 50-60 kr/m3 15
M3penus BepTuKanbHO-CIoUCTbIe  (Mamenna-marbl),

MaTbl MPOLMBHbIE TO(PUPOBAHHON CTPYKTYpbI M3

CTEKMSIHHOTO ~ BOMOKHA U KaMeHHoM BaTbl

CXXMMaeMOCTbIO:

He 6onee 30% 1,0-1,1
MaTbl pySiOHMPOBaHHbIE U3 CTEKIISIHHOTO LUTaNensHOro

BOMOKHA CXMMAEMOCTbIO:

He 6onee 55% 1,4-1,6
55-70% 1,6-2,6
6onee 70% 2,6-3,6
MnuTel  MUHeparioBaTHble  Ha  CUHTETUYECKOM

CBsi3ytoLLeM Mapku

35, 50 1,5
75 1,2
100 1,1
125 1,05
MNWTBI M3 CTEKIISIHHOTO LUTanesibHOro BOOKHA MapKu:

M-30 1,1
Mn-15, M-17 n n-20 1,2
[Necok nepnuTOBbLIA BCMYYEHHbIN MENKWA Mapku 75, 1,5

OnEKTPOHHbIV TEKCT AOKYMEHTa
noarotosneH 3A0 "Kogekc" n cBepeH no:
oMy mansHoe n3gaHue

M.: MuHpervion Poccum, 2012
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