®EOEPAJIbHOE ATEHTCTBO
NO TEXHUWYECKOMY PETYIIMPOBAHUIO U METPOJTIOIUU

HAUWOHATNBbHbBIN TOCTP
CTAHOAPT 71146—
POCCUMCKOWM
OEOEPALUMU 2023

OGopyanoBaHue xMmMmmn4yeckoe
n HecpTerasonepepabartbiBaloLiee

PACYET HA NMPOYHOCTb
3NIEMEHTOB HAIMPEBATEJIbHbIX MEYEMW,
PABOTAOLWKXX NOA4 AABINEHUEM

U3paHme opmumanbHoe

MockBa
Poccuickui MHCTUTYT cTaHAapTU3aumu
2024



FOCT P 71146—2023

Mpeaucnosue

1 PABPABOTAH AxunoHepHbiM ob6uectBoM «Hay4yHo-uccnegoBaTenbCKUn U NMPOEKTHO-KOHCTPYKTOpP-
CKUI UHCTUTYT HedTsiHOro mawmnHocTpoeHus «BHUMHE®TEMALL» (AO «BHUMHE®TEMALL»), 3akpbiTeiMm
akumnoHepHbim o6wectBom «METPOXUM UHXUHUPUH» (3A0 «MXW») n degepanbHbiM rocyaapCTBEHHbIM
OHDKETHBIM yupexaeHneM « POCCUACKUIA UHCTUTYT cTaHgapTusaummy (Prby «MHCTUTYT cTaHgapTusaumnm»)

2 BHECEH TexHu4veckum komutetom no ctangaptusauumn TK 023 «HedTsiHas 1 razoBasi npOMbILLNEH-
HOCTb»

3 YTBEPXIOEH W BBEJEH B AEWCTBVE lMpukasom denepanbHOro areHTCTBa MO TEXHUYECKOMY
perynupoBaHuio 1 MmeTponoruu ot 11 gekabps 2023 r. Ne 1544-ct

4 BBEJEH BINEPBbIE

lMpasuna npumeHeHUs Hacmosiwea2o0 cmaHoapma ycmaHosneHbl 8 cmamse 26 @edepanibHO20 3aKoHa
om 29 uwHsi 2015 2. Ne 162-®3 «O cmaHdapmu3ayuu e Pocculickol ®edepayuuy». UHgopmayusi 06 us-
MeHeHUsIX K Hacmosiujemy cmaHOapmy nybnukyemcs 8 exe200HOM (110 cOCMOsIHUK Ha 1 siHeapsi meKywe2o
2o0a) uHgopmayuoHHOM ykaszamerne «HayuoHanbHble cmaHOapmebl», a oguyuanbHbIl mekcm u3dmeHeHul
U rorpasok — 8 exeMecssYHOM UHGOPMayuoHHOM yKazamerne «HayuoHanbHble cmaHOapmbl». B criyyae
rnepecmompa (3aMeHbl) unu omMeHbl Hacmosiu,e2o cmaHdapma coomeemcmesyruwee ygedomneHue bydem
onybnukogaHo 8 bnuxalweM 8bIlyCKe eXeMeCcsYHo20 UHGOPMayUOHHO20 ykazamerns «HayuoHanbHble
cmaHdapmebl». Coomeemcmeayowasi UHghopmayusi, yeedoMieHue U meKCmbl pa3Mew,atomesi makxe 8 UH-
gopmayuoHHoU cucmeme obuje20 nonb3o8aHusi — Ha oghuyuanbHoM calime ®@edepanbHO20 aeeHmemea o
MexXHU4YeCcKoMy peaynupos8aHuro U Memporoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdbopmneHue. IrBY «MHcTuTyT cTangapTusauuny, 2024

HacTosiwuii ctaHaapT He MOXET BbiTb MOMHOCTLIO UMM YaCTUYHO BOCMPOU3BEAEH, TUPAXMPOBaH 1 pac-
npocTpaHeH B kayecTBe ouumansHoro nsgaHust 6es paspeluenust degepanbHOro areHTCTBa Nno TeXHUYeCKo-
My PErynupoBaHuiO 1 METPOSOTUN
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HAULUWOHANbHBLIA CTAHOAPT POCCUMNCKON ®PEOEPALUUMU

OGopynoBaHue xMMmuyeckoe u HedpTerasonepepabarbiBalollee

PACYET HA MPOYHOCTb 3NIEMEHTOB HATPEBATENbHbIX NEYEN,
PABOTAKOLWKX NMOo4 OABJIEHUEM

Chemical and oil and gas processing equipment. Strength calculation of heating furnaces
pressure elements

Oata BBegeHusa — 2024—06—30

1 Obnactb NnpUMeHeHus

Hacrosiwuin cTaHaapT ycTaHaBnvMBaeT METOAUKY pacdera Ha MPOYHOCTb ANIEMEHTOB HarpeBaTerbHbIX
neyei, paboTaLLMX Nog BHYTPEHHUM U3ObITOYHBIM AABNIEHUEM, MPUMEHSIEMbIX B XMMUYECKON, HepTexnmm-
yeckou, HedbTerazonepepabaTtbiBatoLLel MPOMbILLEHHOCTU.

2 HopmaTuBHbIE CCbINKU

B HacTosleM cTaHgapTe UCnonb30BaHbl HOPMATUBHbIE CChINKW Ha CReayloLie CTaHAapThl:

FOCT 550 Tpy6bbl cTanbHble GecloBHble Ans HedTenepepabaTbiBaolwen u HeTEXMMUYECKON NpPOo-
MbILUNIEHHOCTU. TEXHUYECKNE YCrOBUS

[OCT 1050 MetannonpogyKkums 13 HenernpoBaHHbIX KOHCTPYKLUMOHHbLIX KaYeCTBEHHbIX U cnewuuanb-
Hbix cTanen. ObLme TexHNYeckme ycnosus

[OCT 5632 HepxaBetowme ctany n cnnaBbl KOPPO3NOHHO-CTOWMKME, KAPOCTOMKNE U KapOMPOYHbIE.
Mapku

FOCT 8731 Tpy6bl cTanbHble 6ecluoBHbIe ropsyeaedopMmpoBaHHble. TexHuveckue TpeboBaHus

FOCT 9940 Tpy6bl 6eclioBHble ropsyenedopMUpOBaHHbIe U3 KOPPO3UOHHO-CTOMKON cTanu. TexHuye-
CKue ycrnosusi

FOCT 9941 Tpy6bl 6eclioBHble XONOAHOAEOPMUPOBAHHbIE N3 KOPPO3NOHHO-CTOMKUX BbICOKONErMpo-
BaHHbIX CTanen. TexHn4yeckme ycnosus

FOCT 19281 [lpokat noBbileHHOW Npo4HOCTU. OBLLMe TeEXHNYEecKMe ycrnoBmus

FOCT 20072 Cranb Tennoyctonymsas. TexHn4eckume ycrioBus

FOCT 34233.1 Cocyabl v annapatbl. Hopmbl 1 MeTOAbI pacyeTa Ha NpoYHOCTb. O6Lwume TpeboBaHus

FOCT 34233.2 Cocyabl n annapatbl. HOpMbl 1 MeTOAbl pacyeTa Ha NpPoYHOCTb. PacyeT uunuHgpuye-
CKUX 1 KOHMYeCKnx obevaek, BbIMyKMbIX 1 NIIOCKMX AHULL U KpbILLEeK

[OCT 34233.3 Cocyapbl v annapatbl. HOpmbl 1 MeToAbl pacyeTa Ha MPOYHOCTb. YKpeneHme oTBepcTui
B obeyvankax u AHULLAX NPU BHYTPEHHEM 1 Hapy)XHOM AaBneHusix. Pacyet Ha npo4HoCTb o6evyaek 1 AHULL Npu
BHELLHUX CTaTUYECKNX Harpyakax Ha wTyLep

FOCT 34233.4 Cocygbl n annapaTbl. HOpMbl 1 MeTOABI pacyeTa Ha NPOYHOCTL. PacyeT Ha NPOYHOCTL U
repMeTU4HOCTb (hriaHLEeBbIX COEAVHEHUN

[OCT 34347 Cocygbl 1 annapartbl cTanbHble cBapHble. ObLwue TexHu4eckne ycrnoBus

FOCT 34951 (EN 1020:2000) Ctanb. Onpegenenune u knaccudukayumsa no XMMuU4eckoMy COCTaBy U
Knaccam kavecTsa

FOCT P 57423 Tpy6bl Ansa KOTENbHOro 1 TennoobmeHHoro obopyaosaHus. Yactb 2. Tpybbl cTanbHble
HeclioBHble ansa paboTbl nog AasneHvem 6onee 6,4 Mla v npu Temnepatype Bbiwe 400 °C. TexHudeckue
ycnosusi

U3paHue ocpuymnansHoe
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MpwumeyaHune—Ipunonb3oBaHUN HACTOSALLMM CTAHAAPTOM LienecoobpasHo NPOBEPUTL AENCTBUE CChINTOYHBbIX
CTaHAapToB B MH(POPMAaLMOHHOM cucTeMe 0bLLEero Nonb3oBaHns — Ha ouumansHom cante PegepanbHOro areHTcTBa no
TEXHUYECKOMY PEryNMpPOBaHMIO ¥ METPONOrMKM B ceTu IHTEPHET 1nun no exerogHoMy MHdopMaunoHHOMY ykasaTenio «Ha-
LMOHarnbHble CTaHAapThbl», KOTOPbIA ONyGNMKOBaH No COCTOSAHMIO HA 1 AHBaps TEKyLLEro roga, v no BbiMyckaM exXemecsay-
HOro MHOPMaLMOHHOIO yKasaTens «HaunoHanbHble cTaHgapThbi» 3a TeKyLmi rod. Ecnv 3ameHeH CCbINoYHbIN CTaHAapT,
Ha KOTOPbI JaHa HedaTUpOBaHHAsA CCbifika, TO peKOMEHAYEeTCH UCMOoNb30BaTb AENCTBYIOLLYI0 BEPCUI0 3TOr0 CTaHaapTa
C Y4ETOM BCEX BHECEHHbIX B JAaHHYIO BEPCUIO U3MEeHEHUI. ECnu 3aMeHeH CCbINOYHbIN CTaHAapT, Ha KOTOpPbIM AaHa Aatu-
poBaHHas CCbifika, TO PEKOMEHAYETCA UCMOSb30BaTh BEPCUID 3TOMO CTaHAApTa C yKasaHHbIM BbilLe ro4oM YTBEpPXAeHMUs
(npuHATUSA). Ecnv nocne yTBep)AeHNs HacTOALLEro CTaHAapTa B CCbINTIOYHbIN CTaHAapT, Ha KOTOPbIN AaHa aTMpOoBaHHas
CChifka, BHECEHO U3MEHEHUE, 3aTparvBatoLLee MoNoXeHne, Ha KOTOPOe AaHa CChifka, TO 3TO MOMoXEHNe peKoMeHayeTcst
npumeHaTb 6e3 yyeTa JaHHOro U3MeHeHUs. Ecnm ccbinoyHbivi cTaHaapT OTMEHEH 6e3 3aMeHbl, TO NMOMOXeHUe, B KOTOPOM
[aHa ccbinka Ha Hero, peKoMeHZyeTCsi MPUMEHSTb B YaCTU, He 3aTparvBatoLLen 3Ty CCbISIKY.

3 TepMuHbI, onpeaeneHUa U 0603Ha4YeHUsA

3.1 B HacTosilem cTaHgapTe NpYMEHEeHb! crieayroLlme TEpMUHbI C COOTBETCTBYOLLMMU ONpeaeneHusMu:

3.1.1 HarpeBaTenbHas ne4b: Tun TpybyaTton neyu, NnpegHa3Ha4eHHON ANs Harpesa NpoayKTa, Haxo-
Asuerocs B Tpy64aToM 3amMeeBuKe, C MOMOLLbIO pagnaummn n/munvm KOHBEKLMM 3a CHET UCMONb30BaHMS TEMMTOBON
3Hepruun, obpasyloLlencs npu cropaHun TonnvMea B neyun.

3.1.2 anemMeHTbI Neyu, paboTatolwme noa AaBneHMeM: ONeMeHTbl, KOTOPbIMY SIBASIOTCA TPYObl, OTBO-
[bl, KONMeKTopsbl, hraHubl 1 T. 4.

3.1.3 ncnonHutTenbHas ToNLWMHA CTEHKU: [N BHOBb KOHCTPYMPYEMbIX 3/IEMEHTOB NeYn — TOMLMHA,
Ha3Ha4YeHHasi KOHCTPYKTOPOM U yKa3aHHasi B TEXHUYECKON JOKYMEHTaLMN; NS YXKe U3rOTOBMEHHbIX 3eMeH-
TOB NeYn — TOMLMHA, NOMYYUBLLAACS NPU U3TOTOBMEHUN.

3.1.4 HeWTpanbHasA CTOPOHa OTBOAA: Y4YacTOK OTBOAA, PACMONOXeEHHbIN nof yrnoM 15° B o6a Hanpas-
neHns oT NPOAOMbLHOrO CPeaHEero cevYeHns oTBoAa.

3.1.5 monyckaemoe ycrnoBHO-ynpyroe HanpshkeHue: [lonyckaemoe HanpspkeHue, UCrnornb3yemoe npu
OUEHKe pe3ynbTaToB pacyeTa, BbINMOMHEHHOrO B NPeanonoXeHun, Y4To npu nioborn gedopmaumm coxpaHaeTcs
NVHenHasa 3aBWCMMOCTb MeXAy HanpshkeHnem u gedopmaumen ¢ KoapdULMEeHTOM NPonopLMOHanbHOCTH,
paBHbIM MOAYI0 NPOAOMBLHOM YNPYrocT Matepuana.

3.1.6 sappo noToka B 3meeBuKe: LleHTpanbHasa yacTb TypbyneHTHOro Te4eHnss Harpesaemon paboyen
cpegsbl.

3.1.7 TennoBOW NOrpaHUYHbIN Cron: ToHKas obnacTb Te4eHus Harpesaemon paboyen cpedbl, Npu-
neratoLiasi K NOBEPXHOCTU TPyObl, B KOTOPON TeMMepaTypa TENNOHOCUTENSA MEHSETCA OT TeMnepaTypbl CTEHKU
Tpy6bl 4O TEMNepaTypbl SApa noToka.

3.1.8 NMPUCTEHOYHbIN CIOW XUAKOCTU (NamMMHapHbIA noacnou): [oacnon norpaHNYHoOro cnos, B
KOTOpoM HarpeBaemasi pabouyas cpeda aswxketcs 6e3 nynbcauui us-3a Hanumuus GNM3KO PacrnonoXeHHOW
CTEHKW.

3.2 B HacTosilem cTaHaapTe NnpuMeHeHbl cnegyoue 0603HayeHus:

a — 0BaNbHOCTb MOMNEPEYHOro ceveHnsi oteoaa, %;

B — ©e3pa3mMepHbIi napameTp;

b — BCroMoraTterbHbI KO3 PULMNEHT;

b, — obwas AnvHa pacToyku CTbIKyeMbIX ANIEMEHTOB, MM;

4 — npubaBka Ans KOMNeHcauum Koppo3uu, Mm;

Cy — npubaBka Ans KoMNeHcauum M1UHYCOBOIO I0MNYCKa TOMLUHbI CTEHKU, MM;

Cp — yAenbHas maccoBas TEMMOEMKOCTb XUAKOCTU Npu TemnepaTtype sagpa notoka B 3amee-
Buke, x/(kr - K);

D; — BHYTPEHHU/ AnaMeTp dfieMeHTa; B Cllydae KOHMYECKOro rnepexoda BHYTPEHHWUW Auna-

MeTp 60onbLUEro 0CHOBaHNUS KOHUYECKOTo nepexona, Mmv;

D, — HapyXHbIA AnaMeTp dreMeHTa, MMm;

Domax — HaubonNbLUNIA HapYXXHbIN AMAaMETP NOMNEepeYyHOro CeYeHUs 0OTBOAA, MM;
Domm — HaUMEeHbLUUA HapyXHbI AuamMeTp NonepeyYyHoro ceYeHust 0TBoaAa, MM;
E — MoAynb NPOAONbLHONW ynpyroctn matepuana, Mla;

f — KO3 PULMEHT CHMXKEHNSA NpubaBKu st KOMNEHcaUUn KOppPo3nu;
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KO3 PULIMEHT, y4MTHIBAIOLLMIA N3MEHEHUS TENMOBOro NOTOKA MO OKPYXHOCTU TPYObI;
KO3 PULIMEHT, yHUUTbIBAIOLLMIA U3MEHEHWNSI TENIOBOro NOTOKAa B MPOAONbHOM Hanpaene-
HUK TpyOhl;

KO3 PMLMEHT, yUnTbIBaKOLNIA BNUSTHUE TemnepaTypbl matepuana Tpybbl Ha Tennosown
NOTOK U3NyYeHneM;

mMoaynb casura matepuana Tpyoel, Mla;

TOpOBblEe KO3(PDULNEHTHI;

rokasaTernb CTEMeHN B YypaBHEHUW ANINTENbHON MPOYHOCTH;

KO3 PMLMEHT 3anaca NPOYHOCTN MO Npeaeny AMUTENbHON NPOYHOCTH;

KoadbpMLMEHT 3anaca NPOYHOCTU MO Npefeny TeKyyecTu;

pacyeTHoe BHyTpeHHee n3bbiToyHOe AaBneHune, Mlla;

yucno MpaHaTns;

BCMOMOraTesibHbIN KO3 OULIMEHT;

CPEeAHUI KOHBEKTUBHBIN TENIOBOW NOTOK Ha HAPYXHOWN NOBEPXHOCTM TPyBbI, BT/MZ;
MacCcOBbIil pacxof XMAKOCTH, Kr/(M2 - ¢);

CpeaHuit TeNMoBOM NOTOK U3NyYEHMEM Ha HapyXHOI NOBEPXHOCTU TPy6bl, BT/MZ;
MaKCVMarbHbI TEMMOBON MOTOK U3Ty4EHNEM Ha HapYy>XHON NOBEPXHOCTU B Nt06ON TOY-
ke ameeBuka, BT/mZ;

yOEenbHbIN TENMOBOW MOTOK HA HAPYXXHOW NMOBEPXHOCTU TpYObl, BT/Mm2;

paavyc KpMBU3HbI OCEBOW NWHUK 0TBOAA, MM;

yncno PenHonbaca;

MUHUMarbHOE 3Ha4YeHve npegena Teky4yecTu nNpu pacyetTHon Temnepartype, MlMa;
MUHUMarnbHOE 3Ha4yeHue npefena TeKky4yecTu npu octatodyHom yanuHeHun 0,2 % npwm
pac4yeTHou Temnepartype, Mla;

— MWHMMarbHOE 3Ha4YeHne npegena AnuTerbHOM NPOYHOCTU 3@ pacyYeTHbIN CPOK Cﬂy)KGbI

npu pacyetHon Temneparype, Mlla;

KO3 PULMEHT 3arpsi3HeHUst BHYTpy TpyObl n3-3a Hanuuns noboro BHyTPEHHEro 3arpsas-
HeHUs, Kokca Unu Hakunu, M2 - K/BT;

UCMONHUTENbHAsA TOMNLWMHA CTEHKN TPyObl, MM;

NCMOMHUTENbHAA TOMLMHA BHELLUHEN CTOPOHbLI OTBOAA, MM;
UCNOoNnHUTEerNnbHaa TorwunHa BHyTpeHHeVI CTOPOHbI OTBOAA, MM;

UCMONHUTENbHASA TOMLWMHA HENTPanbHOW CTOPOHbI OTBOAA, MM;

pacyeTHasi TomnLMHa CTEHKN TPyObl, MM;

UCMONHUTENbHANA TOSMLLMHA CTEHKM OTBOAA B MECTE PacTOuKM NOA NOAKMaAHbIe Konbua,
MM;

MUHMMarnbHas UCMOMHUTENbHAs TOMLWUHA CTEHKU TPYObl, MM;

ONUTENbHOCTL 3TanoB 3KCMfyaTauun B YCIOBUSIX NMOM3YYeCcTU Mpu i-M COMETaHUN TeM-
nepatyp v Harpy3ok (i =1, 2, ..., n), 4;

abcornoTHast TemnepaTypa sapa noTtoka rasa, K;

Temnepartypa sapa noToka XWAKOCTU B 3MeeBuke, °C;

pasHuua TemnepaTyp npu nbom BHYTPEHHEM 3arpsisHeHuu, °C;

pasHuLla TemnepaTyp B TEMNNOBOM NOrpaHUYHoMm croe, °C;

MaKcuMarnbHas TemrnepaTtypa npucTEHOYHOrO Crnosi xugkoctu, °C;

pacyeTHoe 4oMyCTMMOe BpeMs dKChnyaTauun npu i-Mm codeTaHumn TemnepaTyp v Harpy-
30k (i=1,2,...,n),y;

MaKcuMarnbHasi Temnepartypa noBepXHOCTU pafauaHTHbIX Tpy6, °C;

cpefHss Temnepartypa AbIMOBbIX ra30B B paauaHTHON cekuuu, K;

Temnepartypa matepuana Tpybbl B paccmatpuBaemMoin Touke, K;

cpenHss Temnepartypa Matepvana paguaHTHbix TpyO, K;

abconTHaa Temnepartypa cTeHku Tpybsl, K;
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AT, AT,,, ~— nepenaj Temneparyp no TomnwmHe cTeHkn Tpy6sl, °C;

y — ©Ge3pa3MepHblii napameTp;

Yy Yo, Y3 — Ko3ahdmuMeHTbl (hopMbl OTBOAA;

w, — MaccoBas 4oNs XUAKOCTU B AByX(da3HOM NOTOKe;

w, — MaccoBas gons rasa B AByxda3HoM NOTokKe;

o — TemnepaTypHbI KOA(PDULNEHT NMHENHOTO paclunpeHns matepuana Tpy6sl, 1/°C;

. — TOSI0BMHA yrna npu BepLUMHEe KOHUYECKOro nepexoaa, rpag;

*2p — ko3achULMEHT TennooTaaun AByxcasHoro notoka, Br/(m2 - K);

Cff — k03th(PULIMEHT TEMNOOTAAYM B MOrPAHNYHOM CFIOE Ha BHYTPEHHE CTeHke TpyBbl, BT/(M? - K);

oy — KO3 PULMEHT TeNnnooTaaum Xuagkom dpaxkumum, BT/(M2 - K);

oy — ko3(ULMEHT TEMNOOTAAUM razoobpasHom dpakuum, Bt/(M2 - K);

¢ — TOMLWMHA Cros KOKca U/unv oKanuHbel, MM;

Ag — TennonpoBOAHOCTb Matepuana Tpybbl, BT/(m - K);

kf — KO3 PULMEHT TEMNOMPOBOAHOCTU KOKCA Unu okanuHel, Bt/(m - K);

Kf, TH — TennonpoBOAHOCTb XUAKOCTW Mpu TemnepaTtype sapa notoka, Br/(m - K);

Am — Koa(bPULUMEHT TENNONPOBOAHOCTN MaTepuana Tpybbl Npu cpegHen TemnepaType CTeH-
kn, Bt/(m - K);

He 71 — KO3(pPMLUMEHT OUHAMUYECKOW BSI3KOCTM XXMAKOCTM MpW Temnepatype sapa noToka,
Ma-c;

Hf T — KO3(PPULUMEHT AMHAMUYECKON BA3KOCTM XUOKOCTU MpU TemnepaType CTEeHKU TpyObl,
Ma-c;

v — koadpdumumeHT MNMyaccoHa matepuana Tpyobl;

o — obwune membpaHHble HanpshxeHus, Ma;

op — o6wue nsrnbHole HanpshxeHus, MMMa;

OT max — MakcvMarbHble TemMnepaTypHble HanpshkeHus B obnactu ynpyrmx gedpopmauumi, MMa;

[o] — [onyckaeMoe HanpsbkeHve npu pacyetHom Temnepatype, MMa;

[o] — [onyckaemoe YCMOBHO-YMpPYroe HanpspkeHue npu pacyeTHon Temnepartype Ans OLeHKN
HanpspkeHWn, onpegensiemMblx No cyMMam MmeMOpaHHbIX U M3rmbHbIX Hanpshxerun, MMMa;

[clg — [Jonyckaemoe 3Ha4yeHve CyMmMapHbIX MeMBpaHHbIX, N3rMBHBIX M TeMnepaTypHbIX Hanps-
xeHun, MMMa;

[o] — [ponyckaemble TeMnepaTypHble HanpsikeHus, Mla;

A — ©Oe3pa3mMepHbIvi napameTp.

4 OOLwme nonoxeHus

4.1 PacyeT Ha NMpPOYHOCTb 06OrpeBaembIX CHapPYyXW 3MEeMEHTOB HarpeBaTesbHbIX NeYei BbIMOMHAT B
COOTBETCTBMM C pa3genamu 7 u 8, npunoxexnuamm A, b, B 4na anemMeHToB C OTHOLUEHMEM UX TOMNLUMUHBI CTEHKN
K Hapy>xHOMYy AnameTpy, paBHbiM 0,15 n meHee.

4.2 PacyeTHylo TemnepaTtypy CTeHKM oborpeBaeMbiX CHapyXu 3NeMEHTOB ONpeaensitoT Ha OCHOBaHUK
TEeNNOTEXHNYECKMX PACYETOB C Y4ETOM HEPaBHOMEPHOCTU pacnpeaeneHns TENMoBbIX NOTOKOB UMY MO pe3yrb-
Tatam MCMbITaHUN (NPSIMbIX M3MepeHuit). PacyeTHyto TemnepaTtypy CTEeHKM UCMOoMb3ylT ANs onpegeneHus
NPOYHOCTHBIX XapakTepUCTUK MaTepuarna u onyckaeMbiX HanpshXeHun, a Takke npy pac4yeTe Ha MPOYHOCTb C
y4eTOM TeMnepaTypHbIX BO3OENCTBUN.

4.3 TemnepaTypy CTEHKW 3NIEMEHTOB 3MEEBUKOB ONpeaensoT C y4eToM BUAa Tennonepeaayv v rngpas-
NVKN NMOTOKOB, MPOTEKAKLLMX B TPyHax, CKOPOCTU OBMXKEHUS AbIMOBbLIX ra30B, PACMONOXEHNSI 1 KOMMOHOBKM
Tpy6. TpyObl paguaHTHOW CEKLMN BOCMIPUHVMAIOT OCHOBHYO TEMMOBYIO Harpy3Kky; TpyObl KOHBEKLIMOHHOM CEK-
U1K, B KOTOPOW WMCMONb3yeTcs TEnno NpoAyKTOB CropaHusi, BbIXOASLUMX U3 PaaMaHTHOW CeKuMnm — ocTaB-
LytoCs YacTb Tenna, BblAensemMoro npu ropeHun. PekomeHgauum no pacyety MakcMMarnbHOW TemnepaTypbl
NMOBEPXHOCTW pagunaHTHbIX TPpy6 npeacTaBneHbl B npunoxexun I

4



rOCT P 71146—2023

4.4 PacyeTHOe OaBreHue A4nsi BCeX 3NIEMEHTOB HarpeBaTenbHbIX MevYein NPpUHNMaKT B COOTBETCTBUN C
[OCT 34233.1.

4.5 PacyeT Ha NpoYHOCTb He 0BorpeBaeMbIX CHapPYXu 3NEeMEHTOB HarpeBaTernbHbIX NeYen (KonnekTo-
poB, chriaHueB v Ap.) BbINOMHAWT B cooTBeTcTBUM ¢ TpeboBaHuammn MOCT 34233.1—OCT 34233.4. B kave-
CTBE pacyeTHOW TemnepaTypbl CTEHKM MPUHMMAKOT MakcumarsnbHylo Temnepatypy paboyei cpefpbl, Haxoas-
LLecs BHYTPU 3reMeHTa 1 ConpuKacatoLLencs C ero CTEHKOW; AOoMyCKaeMble HanpsKeHUst U KO3 PULNEHTbI
3anaca npoYHOCTU nNpuHUMatoT B cootBeTcTBumM ¢ TOCT 34233.1.

4.6 [onyckaeTcsa BblNOnMHeHMe pacyeta oborpeBaeMblX CHapyXu 3NIEMEHTOB HarpeBaTenbHbIX neyemn
YUCIEHHbIMW MeTo4aMu Mpu yCrioBuM cobnioaeHnst MPUHUUMNOB noaxoda K pacyeTy, y4eTy nonsyyectu, Anuv-
TenbHOW NPOYHOCTU M KO3 ULMEHTOB 3anaca, aHanorM4HbIX UCMNofb3yeMbiM B pasgene 7.

5 Martepuansbl

5.1 OcHoBHble MaTepuarnbl, NpUMeHsieMble A1t U3roTOBMNeHUs1 060rpeBaeMbiX CHapyXu 3NeMeHTOB Ha-
rpeBaTenbHbIX NeYel, U MakCuMarbHble pacyeTHble TemMnepaTypbl CTEHKU, NMPU KOTOPbIX BO3MOXEH pacyeT no
HacTosieMy cTaHaapTy, NnpuBeaeHbl B Tabnuue 1.

5.2 MakcumanbHble pacyeTHble TeMMepaTypbl CTEHKU OMPEAensoTCs BEPXHUM NpeaenoM AoCToBep-
HOCTU AaHHbIX MO Npefeny ANUMTeNbHON NPOYHOCTM ANS KaXAoro matepuana, NnpefcTaBneHHoro B npunoxe-

Hum A.

5.3 [Insa u3rotoBneHns aNemMeHToB HarpesaTellbHbIX neyven NPUMEHAKT 6ecCLUOBHbIE pr6bl.

Tabnwu ua 1 — OcHoBHblE mMarepuanbl ana 060FpeBaeMbIX CHapyXu 3r1eMeHTOB neyeun

CraHpapTt MakcumansHas pacyeTHas

Mapka matepuana TeMneparypa CTEHKU dIeMeHTa,
Xumuyeckuin coctas TexHuueckue TpeboBaHus °C
10 Mo MOCT 1050 o MOCT 550, rpynna A unun b 475
20 Mo TOCT 1050 [Mo FOCT 550, rpynna A unu b 475
20 Mo MOCT P 57423 Mo NOCT P 57423 475
09rac Mo MOCT 19281 [Mo FOCT 550, rpynna A unn b 500
09rac Mo OCT 19281 Mo MOCT 8731, rpynna B 500
15XM Mo MOCT P 57423 Mo FOCT P 57423 560
12X1M® Mo MOCT P 57423 Mo MOCT P 57423 575
10X2M1 Mo OCT 550 Mo MOCT 550, rpynna A unn b 650
12X8B® Mo MOCT 20072 Mo MOCT 550, rpynna A unu b 650
156X5M Mo MOCT 20072 Mo FOCT 550, rpynna A unn b 650
15X5MY Mo MOCT 20072 Mo MOCT 550, rpynna A unu b 650
10X9Mdb Mo MOCT P 57423 Mo FOCT P 57423 650
13X9M1 Mo MOCT 550 Mo MOCT 550, rpynna A unu b 650
08X18H10T Mo rOCT 5632 Mo MOCT 9940, NOCT 9941 650
08X18H12b Mo FOCT 5632 Mo FOCT 9940, NOCT 9941 650
12X18H10T Mo FOCT 5632 Mo FOCT 9940, FOCT 9941 650
12X18H12T Mo MOCT P 57423 Mo NOCT P 57423 650
10X17H13M2T Mo FOCT 5632 Mo MOCT 9940, NOCT 9941 700

5.4 ﬂOI’IyCKaETCﬂ NPUMEHATb ApYyrne Mapku cTanemn, ecnvm ux npumMmeHeHune npeaycMoTpeHo COOTBEeT-
CTBYyHOLLMMUN HOPMATUBHbIMU OOKYMEHTaMM Ha 3N1eMEeHThbl HarpeBaTelibHbIX neyven, pa60Ta|ou.|.v1x noa aAaene-

HUeMm.
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6 [Jonyckaemble HanpskeHUs, KoadduumeHTbl 3anaca nNPo4YHOCTU

6.1 [onyckaemble HanpspkeHus npu pacdyetHon Temnepatype [c], MIla, oborpeBaembix CHapyxwu
3M1EMEHTOB HarpeBaTesbHbIX NeYen, U3roTaBnMBaeMbiX U3 MaTepuanos, NPUBEAEHHbIX B Tabnuue 1, ¢ yuetom
K03(hpMLMEeHTOB 3anaca NPOYHOCTU MaTepuanos, NPUBEAEHHbIX B Tabnuvue 2, onpeaensitoT no opmyrne

[6] = min Relt nm Rpo.21t . Rimmini10"1t . -
n; N, - ng

Tabnunuya 2— KoadpduumeHTsbl 3anaca NpOYHOCTY MaTepranos

KoadbcpuumeHTbl 3anaca npoyHoOCTH
Maregugl no npeaeny no npeaeny ANUTENbHO
TeKy4ecTu nT NpOYHOCTH nn
HenervpoBaHHble 1 NerMpoBaHHbIe KPEMHUEM U MapraHuem cTanu, neru-
pPOBaHHbIE XPOMOM U MOnMMBAEHOM 1nn Xxpomom, monubaeHom n BaHaguem 1:5 1,0
crann®)
HepsxaBetoLLye cTanu ayCTeHUTHOro krnacca?) 1.1 1,0

N Knaccudukaums matepuanos npuseaeHa B cootBetctBum ¢ FOCT 34951. Mo NOCT 34347 paHHble matepuanbi
KnaccuuLmMpyrT Kak yrinepoaucTyto cTarnb, HU3KONErmpoBaHHY MapraHLOBUCTYHO U MapraHLEeBO-KPEMHUCTYIO CTalb,
TEennoycToNYMBYH XPOMOMONUBAEHOBYO U XpOMOMOnNubaeHoBaHaaneBYo CTanb.

2) Knaccudukauma matepuanos npveeaeHa B cootBetctBum ¢ FOCT 34951, TOCT 5632. Mo MOCT 34347 paHHble
MaTepuanbl Knaccu@ULMPYOT Kak ayCTEHUTHYIO CTarb.

6.2 [ins ctanen, WMPOKO UCMOMNb3yeMbIX B XMMWUYECKOWN, HedTexmMmyeckon n HedTerasonepepaba-
ThiBalOLWEN NPOMBbILLNEHHOCTU (CM. Tabnuuy 1), Jonyckaemble HanpsbkeHus oborpeBaeMbIX 3NIEMEHTOB Ha-
rpeBaTenbHbIX neven, paboTarlwmnx Noa AaBrneHnem, onpeaensoT no rpadvkam, npeacTaBneHHbIM B npu-
noxeHuun A. 3HayeHus JonyckaeMblX HaMNPsKeHUn Ansi pacyeTHbIX cpokoB cnyx6bl 20 000; 40 000; 60 000;
100 000; 200 000 4 6GbINM Nony4YeHbl C NPUMEHEHMEM MapaMeTpuyecknx Kpusbix JlapcoHa—Munnepa, uc-
nornb3yembix Ans onpeaeneHns MUHUMAanbHOIO 3HaYeHUs npeaena AnMTenbHOW NPOYHOCTU B 3aBUCUMOCTH
OT cpoka cnyx0bbl 1 pacyeTHON TemnepaTypbl.

6.3 MexaHunyeckne xapakTepUCTUKN cTanen Ansa onpegeneHus onyckaemblX HanpskKeHWn npu Temne-
patype 20 °C (npegen Teky4yecTu), NpUMeHsieMbIX NMpu pacyeTe oborpeBaemMbix 3rIeMEHTOB HarpeBaTerbHbIX
neyen Ha ycrnoBus rMapaBnnMYecKux UcnbiTaHUi, NMPpUHUMaOT NGO B COOTBETCTBUM CO CTaHAapTamu, coaep-
XalwmmMm TexHuyeckue TpeboBaHusa K matepuanam, npuseaeHHbIMu B Tabnuvue 1, nubo no ceptudukaram Ha
MaTepuarnbl.

7 PacuyeT Ha Npo4YHOCTb 06orpeBaemMbiX TPy6 3MeeBUKOB

7.1 PacyeTHyio TOMLLMHY CTEHKM oBorpeBaemMoin Tpybbl 3MeeBUKa S,, MM, ONpeaensioT no opmyrne

P
-D,

S =51 -IEc]ip' (2)

7.2 VicnonHUTEnNbHYIO TOMLLMHY CTEHKM 0borpeBaemMoi Tpybbl 3MeeBuKa S, MM, onpeaensioT no opmyne

sZsp+f~c1+02. (3)

7.3 VicnonHuTenbHyo TOMNLWMHY CTeHKM o6orpeBaemMoit Tpy6bl 3aMeeBrKa pekoMeHayeTcs NpuHUMaTh He
MeHee 3HayeHui, NpuBeaeHHbIX B Tabnuue 3.

Tabnunua 3 — PekomeHaoyemble MUHUMarbHbIE UCMOMHUTENbHbIE TOMLMHBI CTEHOK TPY©O

Dy, mm 73 76 89 102 | 108 | 114 | 121 | 127 | 133 | 152 | 159 | 168 | 219 | 273 | 325

SminnMM | 45 [ 50 ] 50 | 50 | 50 | 55 55| 55| 60|60 )60 ] 60| 70 8,0 | 80
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7.4 Ecnv pacdeTHasi TemnepaTypa CTEHKU 3fIeMeHTa 3MeeBMKa He NPEBbILLAET 3HAYEHUI, NPY KOTOPbIX
Jonyckaemoe HanpshkeHue maTtepuarna arieMeHTa B COOTBETCTBMM C rpachmkaMu npunoxeHnst A onpeaensior
Ha 6a3e He 3aBUCALLUX OT BPEMEHU XapaKTepPUCTUK (Npeadena TekyyYecTn), To KO3IMMULNEHT CHUKEHUS Mpu-
0aBku 4nst KOMMEHCALUMM KOPPO3UKN NPUHUMAKT paBHbIM 1.

Ecnu gonyckaemoe HanpspkeHWe matepuana anemMeHTa onpegensioT Ha 6ase 3aBUCALLMX OT BPEMEHU
XapakTepucTuK (npeaena AnMTenbHOW NPOYHOCTU), TO KOIMPULMEHT CHKEHUSA NpubaBkn ANS KOMNeHcauum
KOppOo3uu onpeaensitoT B 3aBUCMMOCTU OT 6e3pa3mMepHOro napamerpa B 1 nokasaTens cTeneHu B ypaBHEHUN
ANUTENbHOWM MPOYHOCTU N MO rpadvkam, NpeacTaBneHHbIM Ha pUcyHke 1.

3HayeHve 6e3pa3mepHoro napameTpa B onpeaensitoT no hopmyrne

B= )

Sp

3HayeHve nokasaTtensi CTeNeHn B ypaBHEHUN AMUTENbHON NPOYHOCTU N ANS PasnUYHbIX Mapok cTanu
onpeaensioT no rpadukam, npeacTaBneHHbIM B NpunoxeHunn b.

[Mpu oTCYTCTBMM BO3MOXHOCTU ONpeeneHns 3Ha4eHust KoaduumneHTa CHKeHUs npubasku AN KOM-
neHcauuy KOppo3umn A cTanen, He ykasaHHbix B Tabnuue 1, AaHHbIA KO3 DULNEHT NPUHMMAIOT paBHbIM 1.

7.5 [Ins oborpeBaemMbix Tpy6 3MeeBMKOB, AONyCKAEMOe HanpshXeHne matepuana KoTopbix B COOTBET-
CTBUM C rpadukamMu, NpMBeAEHHbIMY B MPUNOXeHUn A, onpedensioT npu TemnepaTypax, OrpaHUYeHHbIX 3Ha-
YEHUSAMU, NMPU KOTOPbIX HE YYUTLIBAKOT NON3y4yecTb Matepuana, Tpebyercs NpoBeCT! NOBEPOYHbIN pacyeT ¢
y4eTOM TemnepaTypHbIX HanpshkeHun B Tpybe. ®opMynbl ANs onpedeneHns n OLeHKU TeMnepaTypHbIX Ha-
NPSPKEHUIA C NCMOMNb30BaHNEM MPUHSATON UCMONMHUTENBHON TOMLWMUHBLI CTEHKM TPYObl NpeacTaBneHbl B NpuUo-
XeHun B.

7.6 MunumanbHyo npubaBky ANS KOMMEHcauuMu KOppo3uu Ans paCyeTHOro pecypca 3aKchnyaTtauum
anemeHToB 200 000 4 pekomeHAyeTCA NPUHUMATb:

- 3 MM Ans HenervpoBaHHbIX U NEerMpoBaHHbIX MapraHueM 1 KpemHueM cranew (Hanpumep, mapok 10,
20, 09r2C v gp.);

-2 MM Ons NerMpoBaHHbIX XPOMOM U MONMMBGAEHOM MMM XPOMOM, MOnubAeHOM, BaHagvem cTanen
(Hanpumep, mapok 15XM, 12X1M®, 10X2M1, 12X8Bd, 15X5M, 15X5MY, 10XOM®E, 13X9M1 u ap.);

-1 MM Onsa HepxaBewLWNX cTanen ayCTeHUTHoro knacca (Hanpumep, mapok 08X18H10T, 08X18H12b,
12X18H10T, 12X18H12T, 10X17H13M2T v ap.).

Mpwn pacyetHom pecypce meHee 200 000 4 npubaBky AonyckaeTcs NpUHUMAaTh YMEHbLLEHHOW Mo CpaB-
HEHWIO C MPUBEAEHHBIMU BbIlLE 3HAYEHUAMU.

7.7 Ecnu B ycnosusx nonsy4ectu anemeHTbl paboTatoT nNpu pasHbliX pacyeTHbIX Temnepartypax u gas-
NeHNsX B TedeHune nepuoaa Bpemern T, To TpebyeTcsi NpoBeCTU pacyeT Ha KaXaoe U3 BO3MOXHbIX COYeTaHuM
Harpy3ku 1 onpegenuTb COOTBETCTBYIOLLUMIA CPOK CMyXbbl — 3HaYyeHne pac4yeTHOro AOMYCTUMOro BpeMeHu
aKCMnyaTaumm npw i-M coveTaHnm Temneparyp v Harpysok (i=1, 2, ..., n) [T];, 4, npx 9TOM JOMKHO cobntoaarh-
cs ycrioBue

T,
;[T]ist (5)

Mpu onpeaenexnu 3HadeHns [T]; cnegyeT NpUMHUMAaTL AONYCKaeMble HanpshkeHus, onpeaeneHHble B Co-
oTBeTCTBMU C 6.1 Ha Gase 3aBUCSILLMX OT BPEMEHU XapaKTePUCTUK (Mpeaena AnNUTenbHON NPOYHOCTH).

B cny4ae HenpepbIBHOrO U3MEHEHUs TeMrnepaTyp B MpoLecce 3KchnyaTauum pekoMeHayeTcs NpuHu-
MaTb 3Tanbl 3KCMfyaTaluumn nNpy pasHon TemMnepaTtype CTEHKM MO MHTepBanam TemnepaTypbl, He NpeBbiLLato-
wmm 10 °C.
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8 Pacuert Ha NMPOYHOCTb o6orpeBaeMblx OoTBOAOB U KOHUYEeCKUX nepexoanoB
3MeeBUKOB

8.1 PacueTHyto TOMLUHY CTEHKM ob6orpeBaemMoro oTBoga 3MeeBuka onpegenstoT no popmyrne (2).
8.2 VcnonHuTEenbHY TOMLWUHY CTEHKU BHELUHEN CTOPOHbI 06orpeBaemMoro oTBoAa 3MeeBMKa 301, MM,
onpegensioT no opmyne

So, 2 8p <Ky -Yy+f-ci+0Co. (6)

1
8.3 VcnonHuTenbHy TOMLWUHY CTEHKU BHYTPEHHEWN CTOpPOHbl 06orpeBaemMoro oTBoda 3mMeeBuKa Soy
MM, onpeaensoT no dopmyrne

So, 28y Ky - Yo +f-cy+Cy. (7)

2
8.4 MCHOﬂHMTeﬂbHy}O TONWWUHY CTEHKN HenTpanbHon CTOPOHBI 060rpeBaeM0ro OTBOAa 3MeeBUKa SOS,

MM, onpeaensioT no opmyne

Soszsp'K3'Y3+f'C1+C2. (8)

8.5 VcnonHuTenbHy TOMLWMHY CTEHKM oborpeBaemMoro oTBoda 3MeeBMKa criefyer NpuHuMaTtb Hau-
6onbluen M3 3Ha4YeHuin, nonyveHHbix no dopmynam (6), (7), (8), HO He MeHee 3Ha4YeHWil, NPUBEOEHHbIX B
Tabnuue 3.

8.6 3HaudeHue koathuumneHTa CHKEeHUA NpubaBkM ANS KOMNEHcauum Koppo3uu f onpegensoT B COOT-
BeTCTBUM C 7.4.

8.7 [nsi oborpeBaemMbix OTBOAOB 3MEEBUKOB, KOT1a HE YYUTLIBAKOT MON3y4eCcTb Matepuana, koadpuum-
eHTbl hopmMbl 0TBOAA Yy, Yy, Y3 onpeaenstor no gopmynam C y4eTom f, paBHoro 1:

Y, = max{0,12[1+1/1+0,4%q} 1,0}; Yo=Yy Vs :max{0,12(1+ ,’1+0,4%J;1,0}. 9)

8.8 [Ins oborpeBaembix OTBOAOB 3MEEBMKOB, KOrAa HEOOXOAUMO y4uUTbiBaTb MON3y4yecTb maTtepuana,
K03athhrUMeHTbI hopMbl 0TBOAA Yy, Yy, Y3 ONpeaensoT no opmynam:

Y, :max{0,4[1+ '/1+0,015%q]; 1,0}; Yo=Yy Y3 = max{0,4(1+ ‘f1+0,015%];1,0}. (10)

8.9 TopoBble KO3 PULMEHTBI AN BHELLHEW, BHYTPEHHEN 1 HelTpanbHon CTOpoH Ky, K,, K5 oborpesa-
eMOoro 0TBOAa 3MeeBVKa ONpeaensoT no opMmynam:
4R+ D, . 4R-D, .

1=4rR+20, (27ar-ap, =1 ()

8.10 OBanbHOCTb NonepevHOro ceyeHuss oborpeBaemoro oTBoAa 3MeeBMKa a, %, OnpefensoT Mo
dopmyrne

Domax B Domin
g=2 e __min .00, (12)
Omax - Omin

8.11 BcnomorartenbHble ko3 duLmneHTsl b, g onpeaensioT no popmynam:

_ il \ R[50 R L,
b —max{z[c’}rp, 0,03}, q —mln{2b D, + 2,1}. (13)

8.12 WcnonHutenbHas TOSMLWMHA CTEHKN OTBOA4A 3MEEBMKA B MeCTe PacTO4KM nog nogknagHbie Konbua
Sy, MM, [1OIMKHa OTBEYaTh yCrnoBuio
()

P-Do max{Ky-Yy; Ky Yo, Kz-Ya}+f-ci+cy A=

Sb, = 2c|(1+A)+p (14)
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8.13 PvaeTHyl'O TONWMKMHY CTEHKM KOHUYECKOro nepexoa npu nofioBuHe yrna npuv BepLinHe KOHN4YeCcKo-
(S —C— Cz)

i

ro nepexopa oc,, pasHom 15°n meHee, n 0,003 < < 0,350 onpepgenstoT no popmyne

p-D

% = 2-[o]|cosx, —p° (15)

8.14 VcnonHutenbHas TOMLMHA CTEHKNU S, MM, KOHUYECKOro nepexoga AOMKHA OTBeYaTb YCNOBUIO

§25s,+Cq+Cp (16)

10
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lMoka3aTenb cTeneHu B YpaBHeHUn AnuTenbHOMn npoYHOCTKU ANnA cTanew Pa3nINYHbIX MAapoK

MpunoxeHue b
(o6sa3aTenbHoeE)

rOCT P 71146—2023

Ipachukmn onpegeneHnsa nokasarens CTeneHn B ypaBHEHUN ANUTENbHOW NPOYHOCTM N ANS CTanew pa3nuyHbiX Mapok
npeacTaBneHbl Ha pucyHkax b.1—b.12.

n
9
8 \
\

7
6 \
5 1 i 1 A 1 i " A

375 400 425 450 475

Temneparypa T, °C

PucyHok B.1 — 'pacduk onpegeneHns nokasartens CTeneHy B ypaBHEHUN ANUTENbHON
npoYHocTn Ans ctanen mapok 10, 20

475 500
Temneparypa T, °C

PucyHok B.2 — pacduk onpegeneHns nokasartens CTeneHy B ypaBHEHUN ANUTENbHON

NPOYHOCTM Ana cTany Mapku 09IM2C
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24

70

6,5

6,0

55

5,0

4,0

7,0

6,0 \

5,5 r e

'\

420 440 460 480 500 520 540 560
Temnepatypa T, °C

5,0

PucyHok b.3 — pachuk onpeneneHusi nokasarens cTeneHn B ypaBHEHUN ANUTENbHOW NPOYHOCTH
ansa ctany mapku 15XM

n
£
S
\\
\\
\\
\
-
420 440 460 480 500 520 540 560 575

Temneparypa T, °C

PucyHok b.4 — pachuk onpeneneHuns nokasarens cTeneHu B ypaBHEHUN ANUTENbHOW NPOYHOCTH
ansi ctanu mapku 12X1Me
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7,0

|

6,0 \

5,5 \\

Y PO FUTTTE PUTDUTITEN PO PO
420 450 500 550 600

PucyHok 5.5 — Npachuk onpeneneHusi nokasarens cteneHu B ypaBHEHUN ANUTENbHOM NPOYHOCTH

11

650

Temneparypa T, °C

ans ctanu mapku 10X2M1

N

N

"

PucyHok b.6 — pachuk onpeneneHus nokasarens cteneHn B ypaBHEHUN ANUTENbHOM NMPOYHOCTH

475

500

525

550 575

600

625

650

Temneparypa 7, °C

ansi ctanu mapkv 12X8B®
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6,0

N \\\

: T~

40 U S S U S T U - F U s (I 8 U S ' S -
’

475 500 525 550 575 600 625 650
Temneparypa T, °C

PucyHok B.7 — Mpacuk onpegenexHust nokasartens CTeneHy B ypaBHEHUN ANUTENbHOM MPOYHOCTH
ans ctanen mapok 15X5M, 15X5MY

1

5L1Ax ¥ - T . (YN S TR (A S 1NN T - T YO T

475 500 525 550 575 600 625 650
Temneparypa 7, °C

PucyHok B.8 — pachuk onpeneneHusi nokasarens cTeneHn B ypaBHEHUN ANUTENbHOW NPOYHOCTH
ans ctanu mapkv 13X9M1
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14

13 N

12 \\

1 | \\

10| \\

9 N

U S T— Ak 4 U Y Ad a4 ..‘.A..A\

475 500 525 550 575 600 625 650
Temneparypa T, °C

PucyHok 5.9 — pachuk onpeneneHust nokasarens cTeneHu B ypaBHEHUN ANUTENbHOM MPOYHOCTH
anst ctany mapku 10X9MOb

11

10\

475 500 525 550 575 600 625 650
Temneparypa T, °C

PucyHok B.10 — padhuk onpegeneHns nokasatens CTeENEHN B ypaBHEHUW ANUTENbHOM NPOYHOCTH
ansi ctanen mapok 08X18H10T, 08X18H12b6

27



FOCT P 71146—2023

7,5

6,0

55 \

5 0 I i 1 i 1 A 1 i A It 1 i 1 1 1 I A I i 1 1 1 1 1 It 1 1 "
il

475 500 525 550 575 600 625 650
Temnepatypa T, °C

PucyHok 65.11 — padhmk onpegeneHus nokasarens CTeneHy B ypaBHEHUN ONUTENBHON NPOYHOCTH
ansi ctanen mapok 12X18H10T, 12X18H12T

7.0

6.5
=

6,0

5,5 ——

50 S ey LA P ) P e e Y ey S O e ! ¥ T G | ot 3
v

525 550 575 600 625 650 675 700
Temnepatypa T, °C

PucyHok B.12 — padhmk onpegeneHnsa nokasaTens CTeNeHn B ypaBHEHUU ONUTENbHON NPOYHOCTU
ans ctanu mapku 10X17H13M2T
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MpunoxexHue B
(o6sa3aTenbHoe)

PacueT u KpuTepui oLeHKM TeMnepaTypHbIX HanpsKeHUN
npu paboTte B o6nacTtu ynpyrux gedopmauum

B.1 PacyeT B COOTBETCTBUM C HACTOSALUMM MPUIIOXKEHNEM BBIMOMNHAT ANA TeX Cryyaes, Korga onpeaensiowum
ANS HasHa4YeHVs JoMnycKaeMblX HanpshKeHWN B COOTBETCTBUM C pasfenoM 7 ABAAETCA MUHMMArbHOE 3HaveHune npeaena
TeKy4ecTu npu pacueTHoi Temneparype Ry, Mla, unn npegena Teky4ecTu npu octato4HoM yanuHeHun 0,2 % npu pac-
YeTHON Temneparype Rp0 o MMa.

[na Tex cnyyaes, Korga onpeaensowmnM Ana HazHa4YeHUs [OMyCcKaeMblX HanpsbKeHWn ABNSeTca MUHUMAanbHOe
3HayeHue npegena AnUTENbHOW MPOYHOCTU 3a PacyeTHbI CPOK Cryx6bl MPU pacyeTHOW Temneparype Rm TO
pacyeT B COOTBETCTBUM C HACTOSILLUM NPUIIOKEHNEM HE BbIMOMHSIOT.

B.2 MakcumanbHble TeMnepaTtypHble HanpsXXeHus B obnactu ynpyrux agedgopmavuii OT Mra, onpegensT no

min/107 /¢’

dopmyne
2 2
L X[[yzy_J'”y‘q’ (B.1)
[ aE |[aT]_[ oE [asDs
He X_{Z(‘I—v)}{lny} [4(1-”“ N } (R
y =D, /D, (B.3)

B.3 KoadduuueHT MNMyaccoHa matepmana Tpybbl v ANsi BbICOKMX TEMNEpATyp onpeaensioT no opmyne
v =(ER2G)-1. (B.4)

B.4 CeoicTtea matepuana Tpy6bl (a, E, v, L) onpeaensiot no cpeaHen TOMLWMHE CTEHKM 1 NO cpeaHeii Temnepa-
Type TpyObi.

B.5 YcnoBusi ctatuyeckoii MPOYHOCTM NpK pacyeTHbIX TeMMepaTypax Hibke TemnepaTyp, npy KOTopbix gornyckae-
Mbl€ HanpsKeHUs onpeaensioT no npeaenam AnUTENbHON NPOYHOCTM, BbIMOMHAOTCS, €CMK

6, < [ol, (B.5)
R
roe [o]= Reit unn —P%2/t.
n, n;
Sy, tops[o],0,*to,+ o . < [c]p (B.6)
roe [6],, = 1,5[0]; [c]g = 3[c].
CnepoBaTernbHo,
OT i = [67=[clg =0, —Op. (B.7)
Tak kak obLee membpaHHOe HanpshkeHue Ans Tpydbl paBHO
R
Gm=£ y_+1 < MW—MM (B.8)
2(y-1 n; n;

1 cymma o6Lero Mem6paHHoOro 1 U3rMGHOTO HaMpPSKEHWN G, 6, MIMa, paBHa

R Rpo,21t
O +0p = Yo, < y[nL“ unm pn— : (B.9)
{2 T

To Ans ctanen mapok 10, 20, 09r2C n 15XM, 12X1M®, 10X2M1, 15X5M, 15X5MY, 12X8B®, 10X9IMPB, 13X9M1

R R
R N y[%g vnm ‘;Lsz”] = 0,67y(Re,, nm RpO,Z/!)' (B.10)
R Rpo2st
[o]x =3[G]=3[%g Mnm’;’—s =2(Re,, unu Rpo,z,,); (B.11)

29
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ans cranein mapok 08X18H10T, 08X18H126, 12X18H10T, 12X18H12T, 10X17H13M2T

Re  Rpoa
G +0, <Y 1—’|/|J'w|1—fI =O,9y[Re unm Rp0,2]; (B.12)
: : & i
R Rpo21t
[c]s =3[c]= 3(%’; nm ‘;—1 =2,7(Rgjt W Rpg ) (B.13)

B.6 [onyckaemble TemnepatypHble Hanpsbkenus [c7], Ma, onpegensiot no dopmynam:
- ans cranen mapok 10, 20, 09I2C n 15XM, 12X1M®, 10X2M1, 15X5M, 15X5MY, 12X8Bd, 10X9M®dB, 13X9M1

[o7]1=(2,00 - 0,67y)(Rgys unnt R 5p); (B.14)
- ans ctanen mapok 08X18H10T, 08X18H12B, 12X18H10T, 12X18H12T, 10X17H13M2T
[o7] = (2,7 = 0,9y)(Rg); unm Rp0,2/t)- (B.15)

30



rOCT P 71146—2023

Mpunoxexue I
(pekomeHayemoe)

PacueT MakcumanbHOW TeMnepaTypbl NOBEPXHOCTU pafUaHTHLIX TPY6

1 B HacTosiLeM NpunoxeHun npyveeaeH NpuMbnKeHHbIN pacyeT MakcMmarnbHOW TemnepaTtypbl MOBEPXHOCTU pa-
OMaHTHbIX Tpy6.

Pacyet yuutbiBaeT Takve aktopsbl, kak KOaULIMEHT TENNOOTAAYN MEXAY CTEHKOW TPYObl U MEHKOW XUAKOCTH,
TENNOBOW NOTOK NpW TeMnonepefaye U3nyyYeHnem, pacrnonoxeHve Tpy6, cTeneHb 3arpsisHeHNs1 BHYTPEHHEN MOBEPXHOCTH
Tpy6 1 XxapaKTepUCTUKK NOTOKa XKMOKOCTU B Tpybax.

B HekoTopbIX criyyasix Ansi onpeaeneHusi MakcmMarnbHOW TemnepaTypbl NOBEPXHOCTU paamnaHTHbIX Tpy6 Heobxo-
OVMO MPOBOAWTL aHanua rnocnegoBaTtensbHo, Tpyba 3a Tpyboin, oT BXxoga XMOKOCTU A0 AOCTMXKEHUS HayanbHOM TOYKM
KUMNEHWS.

MeTop pacyeTa MakcumanbHON TemrnepaTypbl MOBEPXHOCTU pagnaHTHbIX TpyO, NpUBEAEHHbBIV B HACTOALWEM Mpu-
NOXEHUW, ABNSETCS NPUONMKEHHBIM U UCMONb3YeT pPsia AOMNYLLEHWI, XapakTepHbIX Ans 60nbWNHCTBA HarpeBaTerbHbIX
neyen, Ncnonb3yembix B XMMUYECKON, HEDTEXUMUYECKON, HedhTerazonepepabaTtbiBatoLLel MPOMbILLIEHHOCTY.

Hanpvmep, noTok XuaKkocTu B Tpy6ax B NPUBOAUMBIX HUXKE 3aBUCUMOCTSAX CYMTAOT TypOyneHTHbIM, Tak Kak namu-
HapHOE TeYEHWE XNOKOCTU B Tpybax HarpeBaTenbHbIX NeYe, UCMOMNb3yeMbIX B XMMUYECKON, HehTEXMMUYECKON, HedTe-
rasonepepabarbiBaloLLen NPOMBILLNIEHHOCTM, BCTPEYaeTCs KpaiHe peako.

[onyckaeTca BMeCTO pacHeTa MakcuMarbHOW TeMnepaTypbl NOBEPXHOCTU paguaHTHbIX TPYO Mo NpUBOAVMBIM HbKe
hopmyrnam ncrnonb3oBaTb Honee To4HbIE METOAbLI pacyeTa, B TOM Yucie MeToAbl, MCMOMb3yoLLme YUCNIEHHOE MOAENUPO-
BaHWe rmaporasoavHaMuKm 1 npouecca Tennonepeaayy B paavaHTHbIX 3MeeBMUKax HarpeBaTenbHbIX NeYen.

2 KoadbpumumeHT TenNnooTAaum oT XKMOAKOCTU K METansy Ha BHYTPEHHEW MOBEPXHOCTU TPy ABNSETCS OCHOBHbLIM
hakTopom, HeoBXOANMBIM AN pacHeTa MakcuMarnbHOW TemnepaTtypbl NOBEPXHOCTU TPyO.

Yucno PeriHonbaca Re onpegensioT no opmyne

o=—Didma (1)
1000 - pys 7p

Yucno Mpanatna PronpegensoT no oopmyne

c, LI
pr——2_1Tb,

(r2)
MiTh

[na ogHodasHbIX XUOKUX cpef Ko3PUUMEHT TENNOOTAAYN PacCYUTBLIBAIOT NO OQHOMY M3 ABYX MPUBEOEHHbIX
Hwxe ypaBHeHun (I.3) nnwn (I4).

KoadhduLmeHT Tennootgaum Xuakon pakumm oc;, BT/(M2 - K), Anst pexuma TeueHus ¢ Re Gonee 10 000 onpene-
NSAT No dopmyne

0,14

A

#=23. | LB | RePA. pORA., Mo | (r3)
b HeTw

KoadhdmumeHT TennooTtaaun rasoobpasHoi pakumm o, BT/(M2 - K), ana pexuma TeueHus ¢ Re Gonee 15 000
onpenensioT no popmyne

A T 0,5
ox,=21- _BT_" J -Re%8 . p04. [T_b] \ (r4)
1 w

[na aByxdasHbIX NOTOKOB KOIMAMULMEHT TENNIO0TAAYM ABYX(A3HOTO NOTOKa o,y 5 BT/(M2K), npuBnmkeHHo onpe-
OensitoT no dopmyrne

= Wy +, Wiy (r:5)

KoathprumneHTbl TeniooTaaum XuakocTu v napa o, U o, HEOBX0AMMO paccuuTaThb C UCTOMb30BaHWEM MaCCOBOIO
pacxoga CMeLLaHHOW ra3oxXmMaKoCTHOM Cpefbl U C UCMOMb30BaHWEM CBOWMCTB XXMOKOCTU U Napa COOTBETCTBEHHO.

[Mpn AByxcha3HOM MOTOKE MENKOAUCMEPCHOrO Tuna («TyMaH»), BO3HMKAIOLLEM U3-32 Hanu4yns B3BECU MENKUX Ka-
nenb XXWAKOCTU B MApOBON «OCHOBHOW» (ha3de (Hanpvmep, Ha BbIXOAe U3 BaKyyMHON neyun), KoapduumeHT TennooTaaum
paccynTbIBalOT HA OCHOBE CyMMapHOro pacxoaa ¢ ucnons3osaHuem gopmynsl (I-4), a He (I.5).
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Takke cnegyeT umeTb B BUAY, 4To B hopmyne (I.5) npumeHnTenbHO K ABYX(ha3HbIM NOTOKaM B BEPTUKAmbHbIX TPY-
6ax npu peanusauum pexvMa KonbLieBOro TeY4eHUs AN BOCXOAALLErO M HACXOAALLEro Te4eHUn KoaduumneHTsbl Tenmno-
oTAaun pasnuyHble. KoadhduumeHT Tennootaaum Ans HACXOOSLEro NoToka, kak NpaBuno, HWXe, YeM Ans BOCXOASALLEero
noToka.

[onyckaeTcst ucnonb3oBaTh ANs onpeaenenus koadduumneHTa Tennootaaqm ans AByxdasHbix NOTOKOB Gonee Tou-
Hbl€ U CNOXHbIE METOAbI pacyeTa.

3 MakcumanbHbI NoKanbHbIN TEMOBOW NOTOK B Nt06OI TOYKe 3MeEBUKa MOXHO OLIEHWUTb MO cpeaHeMy TensoBo-
My MOTOKY, paBHOMY TENOBOW MOLLHOCTU B paAnaHTHOW CeKLMK, AeNeHHON Ha obLyto nnoLwaib Hapy»XHOWM NOBEPXHOCTU
3MeeBUKa B CeKLMM Unu 3oHe. MakcumanbHbIi NoKanbHbIA TEMMOBOW MOTOK MUCMOMb3YHT AMA pacyeTta MakcMMmarbHOM
Temneparypbl NOBEpPXHOCTU Tpy6.

JlokarnbHble TENOBbLIE MOTOKM 3HAYUTENBHO Pa3nMyaloTCs Kak no AnvHe 3MEEBUKA, Tak U B KaXAOM CEYEHUU TPyObl
MO OKPY>XHOCTU. 3HAUMTENbHbIE Pa3nuyunsl B TENSIOBOM MOTOKE MO OKPYXXHOCTU TpyObl SIBNAIOTCA CNeaCcTBUEM pasnnyunii B
NMOTOKE U3NyYeHUs N3-3a 3aTEHEHUS APYrUMK TpyGamu nnu pasmeLLeHns Tpy6 psgomM co cTeHKor. Beicokas TennonpoBoa-
HOCTb MeTanna Tpyb 1 KOHBEKTUBHbIV TENNOOOMEH OT AbIMOBbIX ra30B, Kak NPaBuIlo, YMEHbLLAIOT Pasnnyns B TEMNOBOM
MOTOKE MO OKPY>KHOCTU. MNpoadosbHbIE Pa3nuyunsi B TENOBOM NOTOKE 06ycrnoBneHbl 6rM30CTbio K ropernkam 1 konebaHusiMm
Temneparypbl U3NyyaroLlen TONKM U TemnepaTypbl XUAKOW cpeabl. B AononHeHne k u3aMeHeHMsM TemnepaTypbl B pagu-
aHTHOW ceKkumn ans Tpy6 B KOHBEKTUBHOW YacTu NeYn MMEETCS BbICOKUIA KOHBEKTUBHbIN TEMNMOBOM NOTOK.

MakcumarbHbIA TeNnoBov NOTOK U3MYYEHNEM Ha HAapYXKHOW MOBEPXHOCTU TPYGbI Gg max: BT/M2, st BHELLHel no-
BEPXHOCTM B MO0 ToUKe 3MeeBUka onpeaenstoT no opmyne

AR max = Feir" FL - Fr- ARr,ave * 9conv: (r'6)

KoathprumneHT, yunTbiBaKOLLNi N3MEHEHUS TEMIOBOTO NOTOKA MO OKPYXHOCTU TpYBbl F;, NPUBEAEHHBIN HA PUCYH-
ke 1, aBnseTca yHKUMen pacctosHua Mexay Tpybamu u reomeTpum 3meeBvka U npeactaBnser cobor OTHoLeHWe
MaKCMMarnbHOro NoKanbHOro TEeMMOBOrO NOTOKa HAa MOMHOCTLI0 OTKPLITOM MOBEPXHOCTU TPyObl K CPpeAHEMY TEnnoBoMy
MOTOKY BOKPYT TPyObl, paccynMTaH TonbKo Ans Tennonepeayy usnyyeHnem. Takue aktopsl, Kak BblCOKasi TENnonpoBoa-
HOCTb MeTanna CTeHKM TpyObl U KOHBEKLMSI AbIMOBbIX ra30B, CHKAIOT €ro 3HadeHue. MNockonbky B JaHHOM pacyeTe 3Tu
(haKkTopbl He y4UTLIBAIOT, TO pacHETHOE 3HAYEHNE HECKOMNbKO NpeBbIlLaeT PakTU4YEeCKMA MakCuMarbHbIA TEMMOBOW MOTOK.

padwmkn onpeneneHns koaduLmeHTa y4eTa U3MeHeHUsa TENNOBOro NOTOKa No OKPYXXHOCTW TPyObl NpeacTaBneHbl
Ha pucyHke 1. [laHHble rpadmkn NOCTPOEHbI B NPEANONOXEHUN, YTO pacCTosHWe Mexay LeHTpamu Tpyb 1 CTeHkon B
nontopa pasa 6onbliue HOMUHaNLHOro AvameTpa Tpybbl U C y4eTOM TOMNbKO TennoobMeHa uanyyeHmem n 6e3 yyeta KoH-
BEKTUBHOrO TennoobmeHa. [laHHble rpaduki NoKasbiBaloOT 3aBUCHMOCTb MakCUMarnbHOMO NOKanbHOro U CpeaHero Tenso-
BOrO MOTOKOB OT LLara pacrnonoxeHus Tpyb n guametpa Tpybbl.

KoahpnumeHT, yunThiBaoLmMin M3MEHEHNS TEMIOBOrO MOTOKA B MPOAOSbHOM HarnpaeneHun F;, UCmornbayoT Ans
yyeTa U3MeHeHUst TeNMoBOro MoToka rno AnvHe dakena: oT ropernku Ao Bbixoda M3 Tonku. Kak npaBuno, 3Ha4yeHne atoro
KoadpuumeHTa npuHumaroT pasHbiM oT 1,0 4o 1,5. B Tonke ¢ MakcumanbHO paBHOMEPHbIM pacrnpegeneHnem TenioBoro
noToKa ero 3HayeHne MoxeT ObiTb paBHO 1,0. B 3aBMCMMOCTU OT COOTHOLLEHWUS CTOPOH TOMKU U BbICOTbI NaMeHVN Mak-
cMMarnbHoe 3HayeHue 3Toro KoadduumeHTa MoxeT npesbiwatb 1,5 (06bIMHO Ha BbICOTE, COOTBETCTBYIOLLEN 2/3 ANUHbI
nnamenu) n coctaenate 0,7 BHM3Y 1 0,5 HaBepxy pagvaHTHOM CEeKLUK Neyu.

Bonee To4HO 3TOT KOAPDULMEHT MOXKET ObITb OLIEHEH C NMOMOLLBI0 METOAOB MaremMaTU4ecKoro MoaenvpoBaHus
npouecca ropeHnst N U3ny4eHus.

B cyLwiecTBytoLmx nevax Ans oueHky npoduns TennoBoro notoka MoXeT ObiTb UCNONb30BaHO MHdpakpacHoe ns-
MepeHue Temneparyp Tpyb n onop Tpy6 BAOMb «NyTU» MramMmeHu.

KoadhmumeHT, yunTbiBatoLLnil BIsHWUE TemnepaTypbl MeTanna Tpy6bl Ha TEnnoBoii NOTOK UanyyeHnem Fr, coctas-
nsiet meHee 1,0 BGnu3u Bbixoaa u3 3meeBrka 1 B 06nacTax ¢ MakcMMarnbsHoOW TemnepaTtypor metanna Tpyb v npesbillaet
1,0 B obnactsax c 6onee HU3kMMU TemnepaTypammn metanna Tpy6. [ina 6onblmnHcTBa cnyvaeB KOapdULMEHT MOXET ObITb
annpoKCUMMPOBaH no opmyne
T<;,ave _Ttﬁv

A A 7a—
Tq,ave T Ttm,ave

Fr (r7)

KOHBEKTVBHBIN TennoBon NOTOK B GONbLUMHCTBE YY4aCTKOB PaAnaHTHON CeKLMM 0ObIYHO HEBEMUK MO CPaBHEHUIO C
TENNOBbIM NOTOKOM u3nyyeHnem. OgHako B KOHBEKTUBHOW CEKLUM KOHBEKTUBHBIVA TEMMOBOW MOTOK MOXET ObiTb 3HAYM-
TenbHbIM, MO3TOMY €ro crnegyeT A06aBnATb K TEMNOBOMY MOTOKY U3My4YeHWeM, KOr4a OLEHUBAOT MakCUMarbHbI Tenno-
BOW MOTOK B KOHBEKTMBHOW cekumn. CriegyeTr o6paTnTb BHUMaHWE Ha TO, YTO YacTO MECTOMOMOXEeHNEe MaKCuMarnbHOro
KOHBEKTMBHOrO TEM0BOro NoToKka He CoBNagaeT ¢ MakcMarnbHbIM TeMNOBbIM MOTOKOM U3MNyYeHUeM.

4 [nsa pacyeta MakcuMarnbHOW TemnepaTypbl NOBEPXHOCTU pagnaHTHbIX TpyO B AOMOMHEHUE K KO3 DULMEHTY
Tennonepeayv 1 MakcMmanbHOMY TeMnfoBOMY MOTOKY HEOBXOAMMO 3HaTb TeMnepaTypy sapa noToka XuakocTu B 3me-
eBUKe 1 ee N3MeHeHune BOOMNb ANWHbI 3MeeBuKa. Temnepatypa sgpa noToka XUAKOCTU B 3MeeBUKe MOXET ObiTb B3siTa U3
NPOEKTHON AOKYMEHTALMN UMW paccymTaHa cneumanbHo.
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OTHolleHve wara Tpy6 K HapyxHOMy AuameTtpy Tpy6bi:

1 — [BOWHOW PSf y CTEHKKW, pacnonoxeHve Tpy6 no BepluMHaM TPeyronbHUKOB; 2 — ABOVHOW psig Tpy6

C OMHAaKOBbLIM W3ny4yeHneM ¢ 06enx CTOPOH M PacCcTOsIHUEM MeXAy psiAamu, paBHbIM ABYM AuameTpam

Tpy6; 3 — oanHapHbIn psa TPYO Y CcTeHkn; 4 — oanHapHbIi psg Tpy6 ¢ 0AMHAKOBLIM U3nyyYeHnem ¢ obenx
CTOPOH

PucyHok 1 — 'padumku onpegenerus koapdurumeHTa yyeta uaMeHeHusi TeNoBoro Notoka
M0 OKPY)XXHOCTU TPYObl

MakcumanbHyto Temnepartypy noBepxHocTu Tpy6 T, °C, onpegensitot no opmyne

max’
Toox = Tor* AT+ AT+ AT, (r:8)
roe
Al AR, max [D_OJ; (r9)
i i

ATy =q e D (r.10)

f R,max f Di —Sf ! .

D, -In&

A ahN D (1)

PINT™™ | 20002, | '

MpUBAMKEHHO MOXET BbITb MPUHATO g =0y .
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5 BnusiHve BHYTPEHHEro 3arpsi3HeHUst Ha Temnepartypy matepuana Tpybbl MOXHO paccyuTaTb, €Cru onpeaeneH
KO3 (PULMEHT 3arpsa3HEHUS.
Mpu Hanr4mm Kokca nnu okanuHbl KOAMULIMEHT 3arpA3HEHNs Ry onpeaenstoT no dopmyne

B2t (r12)

Mpy OTCYyTCTBUM [AaHHbIX O TEMMOMNPOBOAHOCTU 3arpsi3HUTENST MOXHO WCMONb30BaTh CrieayloLmnin AuanasoH
3HaAYEHUN:

- ansa HedpTaHoro kokca — ot 4,91 po 5,89 Bt/(m - K);

- okanuHbl (okeupa xenesa) — ot 0,87 go 1,05 Bt/(m - K).

MakcumanbHyto TemnepaTypy NpUCTEHOYHOrO crost xuakoctu T, °C, onpeaensioT no dopmyne
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YK 66.023:006.354 OKC 71.120
75.200

KntoueBble crnoBa: pacyeT Ha NPOYHOCTb, 3MEEBUK, Tpyba, 0TBOA, HarpeBaTernbHasa Tpybyatasi neyb, gonyc-
Kaemble HanpskeHus, kKoaPULMEHT 3anaca NPOYHOCTH
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