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MpeaucnoBue

1 PASPABOTAH AkumoHepHbIM obliecTBoM «HayuyHo-uccnenoBaTenbCKUA U MPOEKTHO-KOHCTPYKTOP-
CKUWA MHCTUTYT HedTsaHoro mawwmnHocTpoeHus «BHUAHEGTEMALL» (AO «BHUWAHEDTEMALL»), 3akpbiTbim
akymnoHepHbIM 0bwecteoM «MMETPOXUM MHXUHUPWUHM (BAO «MNXWM») n ®egepanbHbiM rocyaapCcTBeHHbIM
BlomKeTHBIM yyYpexaeHuemM «POCCUICKUIA MHCTUTYT cTaHdapTuaauumy» (PrbY « HCTUTYT cTaHaapTuaaumMmy)

2 BHECEH TexHunuyeckum komuTeToM no ctaHaaptusaumm TK 023 «HedTsaHas n razoBas NpoMbILLNEH-
HOCTb»

3 YTBEPXOEH W BBEAEH B OEWCTBWE Mpukasom ®eaepanbHOro areHTCTBa Mo TeXHU4ecKoMy
perynMpoBaHuio n metponorun ot 11 nekabpsa 2023 r. Ne 1544-cT1

4 BBEJEH BINEPBbIE

lMpasuna npumeHeHUsa Hacmosuweeo cmaHdapma ycmaHosneHbl 8 cmambse 26 @edepanbHO20 3aKoHa
om 29 uwoHsa 2015 2. Ne 162-03 «O cmaHdapmu3auuu e Pocculickoll ®edepayuus». MHopmalus ob us-
MEHEHUSIX K HacmosiemMmy cmaHdapmy nybnukyemcs 8 exe200HOM (M0 COCMOSIHUK Ha 1 SHeaps mekyLwieao
200a) uHopMaUUOHHOM yKkazamene «HauyuoHanbHbie cmaHdapmbi», a oghuyuansHeIl meKkcm U3MeHeHUl
U MonpasoKk — 8 eXeMecAYHOM UHOPMayUOHHOM ykasamerne «HauyuoHanbHble cmaHOapmbi». B cnyyae
nepecMompa (3amMeHbl) unu ommMeHbl Hacmosaweso cmaHdapma coomeemcmaeytouee yeedomneHue bydem
onybnukoeaHo 8 OrnuxaliuieM 8bINycKe eXeMecsYHo20 UHOPMayuOHHO20 ykasamersns «HayuoHanbHble
cmaHdapmel». Coomeemcmayiowas UHhopMayus, yeedoMmeHue U mekCcmbl paMeLlarmcs makxe 8 UH-
ghopmauuoHHoU cucmeme o0bLea20 nonb3oeaHus — Ha oguuuansHoM catime @edepansHo20 azeHmemaa o
MEeXHUYECKOMY PezynuposaHuo U Memponoauu 8 cemu MieHmepHem (www.rst.gov.ru)

© Odhopmnenue. ®IBY «HCTUTYT cTangapTusauuu», 2024

Hactoswmin ctaHgapT He MOXeT ObITb NOMHOCTBLI UMW YaCTUYHO BocCnpouniBeaeH, TMpaxnpoBaH U pac-
NMPOCTpPpaHeEH B Ka4veCTBe ocbmu,naanoro nagaHna 6es pa3peleHns G)e,u,epanbﬂoro areHTCTBa Nno TeXxHU4eCKo-
MY PerynupoeaHui) 1 MeTpornorun
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HAUMWOHANBbHBLIN CTAHOAPT POCCUMUCKOWN OEOEPALUMU

Oﬁopynosauue XUMHU4YeCKoe n HedJTerasonepepaGaTblaammee

PACYET HA NPOYHOCTbL 3NIEMEHTOB HATPEBATENbHbIX NEYEMN,
PABOTAKOLWKXX NOO OABNEHUEM

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

Darta BBegeHnn — 2024—06—30

1 O6nactb npuMeHeHUsA

HacToslwuiA cTaHdapT ycTaHaenvBaeT METOAMKY pacdeTa Ha MPOYHOCTL 9NEMEHTOB HarpesaTeNbHbIX
neyeit, paboTaloWmnx Nog BHYTPEHHUM U3BLITOYHLIM OaBReHneM, NMPUMEHSIeMbIX B XMMUYECKOoin, HedTexrMu-
YecKoW, HedpTeraszonepepabaTbiBaloLLed NPOMbILLNEHHOCTU.

2 HopmaTuBHbIe CCbINKKU

B HacToswem cTaHgapTe UCMNoNb30BaHbl HOPMATUBHbIE CCbIMNKW Ha cnegyrle cTaHaapThbl:

FOCT 550 Tpy6bl cTanbHble BeclloBHele Ana HedTenepepabaTbiBalowein U HeTEXMMUYECKOA Npo-
MbILLUNEHHOCTU. TeXHUYecKne ycrnoBums

FOCT 1050 MetannonpoOyKuMs M3 HenerMpoBaHHLIX KOHCTPYKUWOHHBIX Ka4eCTBEHHLIX W crneuuans-
HbIx cTanen. ObLne TEXHNYECKNE YCIIOBUA

[OCT 5632 Hep:aBewllue ctand U cnnaBbl KOPPO3UOHHO-CTOMKME, XXapOCTOMKNE W XKaponpodHble.
Mapkn

FOCT 8731 Tpybbl cTanbHble GeclloBHbIe ropAvenedopMUpOBaHHble. TexHudeckue TpeboBaHus

FOCT 9940 Tpybbl becloBHble ropsayenetopMupoBaHHEIE U3 KOPPO3UOHHO-CTOMKOM cTanun. TexHude-
CKWe yCroBus

FOCT 9941 Tpy6bl GecloBHbIE XONOL4HOAEhOPMUPOBAHHbIE N3 KOPPO3UOHHO-CTOMKUX BbICOKONErMpo-
BaHHbIX CTanen. TexHU4YecKMe yCcrioBus

FOCT 19281 lMpokaT NoBbILWEHHOW NpoYHoCcTU. OBLLIMEe TEXHNYECKUE YCNOBUS

FOCT 20072 Crtanb TennoycToiunBas. TeXHUYECKMe YCIoBUs

FOCT 34233.1 Cocyabl v annapatkl. HopMmel U MeToabl pacyeta Ha npovHocTs. O6wne TpeboBaHus

FOCT 34233.2 Cocyabl 1 annapaTbl. HopMbl 1 MeToabl pacyeTa Ha NPOYHOCTL. PacuyeT uunuHapude-
CKMX M KOHWYeCKnx obe4vaek, BbINYKbIX U NIOCKUX OHWULL U KPbILLIEK

FOCT 34233.3 Cocygbl v annapatbl. HopMbl M MeTOObl pacyeTa Ha NPOYHOCTL. YKpenneHwe OTBepCTMI
B obevaikax 1 gHWLLAX NPy BHYTPEHHEM WM HapyXHOM AaBrneHusax. PacyeT Ha NpoYHOCTb obevaek u QHWL Npu
BHELLHMX CTAaTUYeCKUX Harpyskax Ha Wwrylep

FOCT 34233.4 Cocyabl u annapaTbl. HopMbl M MeETOABI pacyeTa Ha NPOYHOCTL. PacyeT Ha NPoOYHOCTL U
repmMeTUYHOCTb ONaHLEBLIX COeQUHEHWN

FOCT 34347 Cocyabl M annapatbl cTanbHble cBapHbie. Oblne TexHUYeckue ycrnoBus

FOCT 34951 (EN 1020:2000) Cranb. OnpegeneHne W knaccudmkayms no XMMUYeCKOMY COCTaBy W
Knaccam Kadectsa

FTOCT P 57423 Tpybbl ons KoTensHOro v TennoobmeHHoro obopynoeaHus. YacTe 2. Tpybbl cTanbHbie
BecwoeHble ana paboTel nog aaeneHvem bonee 6,4 MlMNa u npu Temnepatype Boiwe 400 °C. TexHuyeckue
YCroBUSA

M3paHue ochbnumnansHoe
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MpuMeyaHue—Tlpy Nonb3oBaHWK HACTOALLUM CTaHAAPTOM LienecoobpasHo NpoBEpUTL AEWCTBUE CCbINOYHbIX
CTaHAapTOB B MH(OPMALIMOHHON cucTeMe 0BLUEro NoMnb30BaHUA — Ha odimumansHoMm caite defepansHOro areHTCTea no
TEXHUYECKOMY PErynupoBaHUI0 U METPOMOrUK B CETU VIHTEPHET 1N Mo exerogHoMy MHGopMaLMoHHOMY ykasaTenio «Ha-
UMOHanNbHbIE CTAHOAPThI», KOTOPLIWA ONyBNMKOBaH NO COCTOAHUIO Ha 1 AHBApPS TEKYLLEro rofa, U no BbINycKam eXemMecsaq-
HOro MHGOPMALIMOHHOTO YKa3aTens «HalWoHanbHble cTaHOapThI» 33 TEeKyLWMiA rod. Ecnu 3ameHeH cebinoyvHbIi CTaHaapT,
Ha KOTOpPbIV JaHa HedaTMpoBaHHas CChlfka, TO PEKOMEHAYETCH WCMOMNb30BaTh AEHCTBYIOLLYI0 BEPCUID aTOrO cTaHpapTa
C Y4ETOM BCEX BHECEHHbIX B JaHHYI0 BEPCUID MU3MEHEHMIA. ECni 3aMeHeH CCbINOYHbIM CTaHaapT, Ha KOTOpbIA AaHa AaTw-
pOBaHHas CChINKa, TO PEKOMEHOYETCs UCNONb30BaTh BEPCUIO 3TOTO CTaHOApPTa C YKa3aHHbIM Bbille rOfoM YTBepKOeHWUs
(npuHaTUS). Ecnn nocne yTBepKAeHUs HACTOALLETO CTaHAAPTa B CCbIMNOYHbIA CTAHAAPT, HA KOTOPLIA faHa AaTUpoBaHHan
CChbINKa, BHECEHO N3MEHEHWE, 3aTPar1BaloLLee NonoXeHWe, Ha KOTOPOEe AAHAa CChIMNKa, TO 3TO MOMOXEeHNE PEKOMEHOYETCS
npuMeHsaTs Be3 yyeTa AaHHOrO U3MeHeHUsl. Ecnu cobiNoYHbIM CTaHaapT OTMEHeH 6e3 2aMeHbl, TO MONOXKeHUe, B KOTOPOM
[aHa CCbifka Ha Hero, pekoMeHAYeTCcsl MPUMEHSTb B YaCTW, HE 3aTparMBatoLLe 3Ty CChINKY.

3 TepmuHbl, onpegeneHusa u 0603HauYeHUA

3.1 B HacTosleM cTaHOapTe NpMMEHEHbI CreayrolMe TEPMUHbBI C COOTBETCTBYHLLMMUW ONPeaeneHUsIMU:

3.1.1 HarpeBaTenkHas ne4yb: TUn TpybyaToW neyun, NpefHas3Ha4YeHHOW NS HarpeBa NpoayKTa, Haxo-
gdulerocs B TpybuaTtoMm aMeeBuKe, ¢ NOMOLL LI paguauny U/Mnm KOHBeKLUK 3a CYET UCMNOoMNb30BaHUS TEMMOBOMW
3Hepruu, obpaszyrlLenca Npyu cropaHuK TONIMUMBA B MeYn.

3.1.2 anemeHTbI Ne4n, paboTarwwme nog gaBneHnemMm: NeMeHTbl, KOTOPbIMK ABMAKTCA TPyObl, OTBO-
[Obl, KONNEeKTopbl, (hnaHubl U T. A.

3.1.3 ucnonHUTenbHaA TONWMWHA CTEHKK: [INA BHOBb KOHCTPYMPYEMbIX 3MEMEHTOB NeYn — TOMLWMHa,
Ha3Ha4YeHHas KOHCTPYKTOPOM U yKa3aHHas B TEXHWYECKOW OOKYMEHTaLWUW; O YKe U3TOTOBNEHHbIX 3NeMeH-
TOB Ne4Yu — TOMLUMHA, NOMY4YMBLLASCS MPU U3rOTOBINEHUN.

3.1.4 HenTpanbHas cTOpPOHA OTBOAA: Y4YacTOK OTBOLAE, PACMNONOXEeHHbI nog yrnom 15° B oba Hanpae-
NeHus oT NPoJONbHOMO CPeAHEro CeYeHns 0TBoaa.

3.1.5 ponyckaemoe yCroOBHO-yNpyroe HanpsxeHue: [lonyckaeMoe HanpsXeHne, NCNonb3yemMoe npu
OLEHKe pe3yfibTaToB pacyeTa, BbiNMOMHEHHOro B NpeanonoKkeHnn, 4To npu niobon gedopmayumn coxpaHseTcs
NUHEeRHaa 3aBUCUMMOCTE MeXOy HanpsbkeHueM u gedopmaumei ¢ koaddULNeHTOM NPOMopLMOHANbLHOCTH,
paBHbIM MOOYMO NPOLONBLHON YNPYrocTu Matepuana.

3.1.6 appo noTtoka B 3MeeBMKe: LleHTpanbHasa YacTe TypbyneHTHOro TeuyeHus Harpeeaemoin pabovei
cpeasbl.

3.1.7 TennoBoW norpaHW4YHbLIN crion: ToHKasa obnacTb Te4eHUsa HarpeBaemMol pabodei cpefbl, NpU-
neratolasi K NOBEPXHOCTU TPyObl, B KOTOPOI TemnepaTypa TeNIOHOCUTENS MEHSAETCS OT TEMMepaTypbl CTEHKKU
TpyObl 4O TeMNepaTypbl Aapa NoToKa.

3.1.8 NpucTeHOYHLIA CAOW XUAKOCTU (MaMUHapHbIA nogcnown): Moacnol norpaHWYHOro cnosl, B
KOTOpOM HarpeBaemas paboyasa cpefa ABwxkeTcs ©e3 mynbcauuini U3-3a Hanuuug BrvM3kKo pacnonoXeHHON
CTEHKM.

3.2 B HacToseM cTaHgapTe NpUMeHeHsl crieqyolmne o6o3HadveHns:

a — 0BanbHOCTb NOMNEpeYHoro ceveHus oTeoaa, %;
B — ©Oes3pa3mepHbIid napameTp;
b — BCMoMoraTtenbHbIn KO3ULMEHT;
b, — obLas onMHa pacToYKU CThIKYEMbIX 3NTIEMEHTOB, MM;
4 — npubBaeka ons KOMNeHcaunn KOppo3auu, MM;
Cy — npubaBka 4na KoMAeHcaumm MUHYCOBOIO AOMYCKa TOMNWMHBI CTEHKN, MM;
c, — yaenbHas MaccoBas TeNNOeMKOCTb XUAKOCTU Npyu TeMnepaType sapa notoka B amee-
Buke, x/(kr - K);
D, — BHYTPEHHWA OuamMeTp 3NeMeHTa; B Cly4yae KOHWYEeCKOro nepexoga BHYTPEHHWA aua-
MeTp BonblUEero OCHOBaHWA KOHMYECKOro Nepexona, MM;
D, — HapyXHbIn OUamMeTp anemMeHTa, MMm;
Domax — HavbonblWKA HAPY>XKHBIN OMaMeTp NOMNepeyHoro ce4eHUsa oTeoaa, MM;
DOmin — HaWMEeHbLLUMWA HapPYXHbIA MamMeTp nonepeYHoro cevdeHnsa oTsoaa, Mum;
E — MOAyNbL NpoAornkLHOW ynpyrocty matepuana, Mlla;
f — Ko3thdULNEHT CHUXKEHNA NpUbaBKKU NS KOMNeHcaLUum KOppPo3uu;
2
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KO3h(PULMNEHT, YHUTBIBAKLLMIA N3MEHEHUA TEMMOBOrO NOTOKA MO OKPYXKHOCTW TpyObI;
KO3 PULMEHT, y4UTHIBAOLLWA U3MEHEHWS TENNOBOro NOTOKa B MPo4oNbHOM Hanpasne-
HUW TPyObI;

KO3h(PULMEHT, YYNTbIBAKOLLWIA BNMAHWE TeMrnepaTypbl Matepuana Tpybbl Ha TennoBon
NOTOK N3NyYeHUeM;

mMoZynb caBvra matepuwana Tpybel, MMa;

TOpOBbIe KO3 HULNEHTHI;

nokasaTenb CTENEeHW B ypaBHEHUWU ANUTENBHON NPOYHOCTH;

Ko3adhUUMEHT 3anaca NpPoYHOCTW NOo Npefeny ONUTENbLHOM MPOYHOCTMY;

Ko3hUUMEHT 3anaca NPoYHOCTK NO Npefeny TeKy4ecTi,

pacdeTHoe BHyTpeHHee n3bbiTouHoe AaeneHue, MlMa;

yucno MNpaHgtns;

BCMOMOraTenbHbIi KO3 pULNEHT;

CPEeAHWA KOHBEKTUBHbIN TENMOBOM MOTOK HA HAPY>XHOW NOBEPXHOCTH TPYyDbI, Br/mZ;
MAacCOBbIA pacxod XWOKOCTH, Kr,’(m2 : B

CpegHUit TENMOBON NOTOK U3NYYEHUEM Ha HaPYXXHOI NOBEPXHOCTU Tpy6bl, BT/MZ;
MaKcumaneHbI TENNOBOW NOTOK U3NY4YeHMEM Ha HapyXXHOW NoBepxHOCTH B Noboi Tou-
ke ameeBuKa, BT/mMZ;

yAenbHbIi TENMOBO NOTOK HA HAPYXXHOM NOBEPXHOCTU TPy6Gbl, BT/MZ;

paaunyc KpMBU3HBI OCEBO NUHWKM OTBOAA, MM;

yucno PenHonbaca;

MWHUMarnbHOe 3HavYeHWe npegena Teky4vecTn nNpu pacHeTHon Temnepartype, Mlla;
MWHUManeHOE 3HadYeHWe npefena TeKyYecTu Npu ocTaTodMHOM yanuHeHuwn 0,2 % npw
pacyeTHoW Temneparype, Mla;

— MWHMMalbHOE 3Ha4YeHWe npegena anuTerbHOW NPOYHOCTU 3a PacyYETHbIA CPOK CJ'Iy}KGbl

npu pac4yeTHon Temneparype, Mlla;

R¢ KO3 PULNEHT 3arpa3HeHus1 BHYTpW TpyObl M3-3a HanuWumus noboro BHYTpEeHHero 3arpsia-
HEHUS, KOKCa UMK Hakunu, M2 - K/BT;
S MCNONMHUTENbHaA TONWwWWHa CTeHKK pr6bl, MM;
SO-I MCNONMHNUTENbHAaA TONWWHAa BHELLHEN CTOpPOHbLI OTBOAA, MM;
302 MCMONMHNUTENbHAA TONWMHAa BHyTDEHHEﬁ CTOPOHbLI oTBOOA, MM;
303 ACMNONMHNUTENbHAA TONWKWHAa HeﬂTpaJ‘leOPl CTOpPOHbI OTBOOA, MM;
Sp pacyeTHaa TonwmHa CTeHKH pr6b|, MM;
Sbo MCNoNnHUTeNnbHaA ToNwKHa CTEHKKM OTBOAA B MeCTe paCTOMKM nog noaknagHble Komnbla,
MM,
Smin MWHKUMalnbHasA UCNONMHUTEeNnbHaA TONMWKUHA CTEeHKK prﬁbl, MM,
Tf ONMATENBHOCTL 3TanOB 3KCNyaTtauuy B YCNOBUAX NON3y4eCT Npu i-M COYETaHUWN TEeM-
nepatyp v Harpysok (i=1, 2, ..., n), y;
T, abconoTHaa TemnepaTypa sgpa noToka rasa, K;
Tor TemnepaTypa agpa NnoToka XuakocTu B 3ameesuke, °C;
AT, pasHuua TeMnepartyp npu nobom BHYTPeHHeM 3arpssHeHuu, °C;
ATg pasHuua TeMnepaTtyp B TEMMOBOM norpaHu4Hom croe, °C;
Tfm MaKCMMaribHaa TteMneparypa npucTteHOYHOro cnoA XMaxKocTu, c’C;
[T]; pacyeTHoe JoMNycTUMOe BpeMs 3KcnnyaTauuu npu i-M codeTaHun Temnepartyp U Harpy-
30k (i=1,2,...,n),y4;
 — MakKcMManbHasi Temneparypa NoBepXHOCTU paguaHTHbIX Tpy6, °C;
Tq:ave cpeaHas TeMmnepaTypa AbIMOBLIX ra3oB B pagMaHTHOW cekumnu, K;
Tim TeMnepaTtypa martepuana Tpybbl B paccMaTpuBaemon Touke, K;
Timiana cpegHas TemnepaTtypa matepuana paguvaHTHbeix TpyO, K;
T abcontoTHas TemnepaTypa cTeHKn Tpyobl, K;
3
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AT, AT,,, ~— nepenaj Temneparyp rno ToJm1He CTeHkn Tpybbi, °C;

)% — Gespa3mMepHbIi napaMeTp;

Yy Yo, Y3 — KO3hMUMEHTEI (DOpMbI 0TBOAA;

w, — MaccoBas 40N KUAKOCTW B ABYX(PasHOM NOTOKE;

w, — MaccoBas 40N rasa B ABYX(a3HoM MOTOKE;

o — TeMnepaTypHbIN KO3 ULMEHT NMHENHOIO paclunpeHnss matepuana Tpybel, 1/°C;

Ay — MONOBUWHA yrna npu BepLUMHE KOHWYECKOro nepexoaa, rpag,;

X2p — KO3hpUUMEHT TennooTaadn AByxdasHoro noToka, BT;’(M2 - K);

o fr — K03dhhULMEHT TennooTaaqM B NOrpaHWYHOM CII0e Ha BHYTPEHHEW CTEeHKe TPpyObl, BT/(M2 -K);

oy — KO3hULMEHT TENMOOTAAUN KUAKON DpakUmn, BT.’(M2 - K);

oLy, — KoadhdpMUMeHT TennooTaa4ym razoobpasHon dpakuuu, BT.’(M2 - K);

Of — TOMLWMHA CNOosA KOKCa W/UIu oKamnuHbl, MM;

Ag — TennonpoBOOHOCTE MaTepuana Tpybbl, BT/(m - K);

lf — KO3(hhMLMEHT TennonpoBOAHOCTM KOKCa MW oKanuHel, BT/(m - K);

lm-b — TEennonpoBOAHOCTbL XUAKOCTW NPKW TeMnepaTtype agpa noTtoka, Br/(m - K);

A — K03(hMLMEHT TENNONPOBOAHOCTU MaTepuana Tpybbl Npu cpefHen TemnepaType CTeH-
ku, BT/(m - K);

Ke 1p — KO3(pULUNEHT OAMHAMUYECKOW BA3KOCTU XUAKOCTW MpW TeMnepaType saopa MoToka,
Ma - c;

Ut Ty — KO3(hPUUMEHT OMHAMUYECKOW BA3KOCTWU KWIAKOCTW MPWU TemnepaType CTeHKW Tpybbl,
Ma - c;

v — KoadpduumeHT MNyaccoHa maTepuana Tpyohl;

O — obwwne membpaHHble HanpskeHusa, MIMa;

Cp — obuwue na3rnbHeble HanpsxeHusa, MMa;

OT max — MakcuMmarnbHble TeEMNepaTypHble HanpshkeHusa B obnactu ynpyrux gedopmaumia, MMa;

[o] — [onycKkaeMoe HanpsbkeHue npu pacdeTHown Temneparype, Mla;

(o], — [Jonyckaemoe YyCnoBHO-YNpyroe HanpsikeHWe Npu pacyeTHoON TeMnepaType Ans OLEeHKK
HanpsXKeHWin, onpegensemMblx Mo CyMMaMm MeMOpaHHbIX U M3rMbHbIX HanpsbkeHuin, MMMa;

[clr — [O0MycKaeMoe 3HaYeHne CyMMapHbBIX MeMBpaHHbIX, U3rMbHbIX 1 TeMNepaTypHbIX Hanps-
weHunn, MlMa;

[64] — [Jonyckaemble TeMneparypHble HanpshxeHus, Mla;

A — ©GespaamMepHbIil napameTp.

4 O6wue nonoxeHus

4.1 PacyeT Ha npo4HOCTb o6orpeBaeMbIX CHapy»XW 3NEeMEeHTOB HarpeBaTenbHbIX NeYei BbIMONHAKT B
COOTBETCTBMM C pasgenamu 7 n 8, npunoxeHuamu A, b, B ons anemeHToB ¢ OTHOLIEHWEM UX TOMNLLWHBLI CTEHKK
K HapyxHoMy gnameTpy, paBHbiM 0,15 n meHee.

4.2 PacuyeTHylo TemnepaTypy CTEHKM oBorpeBaeMblX CHapyKW 3aNeMeHTOB ONpeAensdoT Ha OCHOBaHUK
TennoTexHN4ecknx pacyeToB C y4eTOM HEPaBHOMEPHOCTU pacnpeaeneHuns TenoBbIiX MOTOKOB UMW NO Pe3ynkb-
TataMm UCnbITaHUA (NpAMbIX M3MepeHuid). PacyeTHylo TeMnepaTtypy CTEHKW WCMOMb3YT OANA onpeneneHus
MPOYHOCTHLIX XapakTepUCTMK MaTepuana v AonycKaeMblX HAaNpsXKeHWi, a Takke Npy pacyeTe Ha NPOYHOCThb C
y4eToM TemnepaTypHbIX BO34ENCTBUM.

4.3 TemnepaTypy CTEHKWA 3NleMeHTOB 3MEEBWUKOB ONPefensoT ¢ y4eToM Buaa Tennonepeaayv u ruapas-
NWKK NOTOKOB, NPOTEKaKLLMX B TpyDax, CKOpOCTU OBMKEHUS ObIMOBbLIX FAa30B, PACMOMNOKEeHUS N KOMMOHOBKK
Tpy6. TpyObl paaMaHTHOW CEKLUN BOCTIPUHUMAIOT OCHOBHYHO TEMMOBYH Harpyaky; Tpybel KOHBEKLIMOHHOW CEK-
U1K, B KOTOPOW UCMOMb3YeTcs TEMnno NpoayKToB CrOpaHWus, BbIXOOSLWMWX W3 paauaHTHOW CeKUuMW — ocTae-
LWyOCH YacTb Tenna, BelAenaemMoro npu ropeHun. PekoMeHgauum no pacyety MakcumarbHOW TeMneparypel
MOBEPXHOCTW paguaHTHbIX TPyD npegctaeneHsl B npunoxexum I

4
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4.4 PacyeTHoe gaBneHue NS BCeX 3NeMeHTOB HarpeBaTerbHbIX neverd NpUHMMalT B COOTBETCTBUM C
[OCT 34233.1.

4.5 PacueT Ha NpoYHOCTL He 0DOrpeBaeMbIX CHapyXK 3NeMeHTOB HarperaTenbHbIX neyYei (KonnekTo-
poB, hnaHueB 1 Ap.) BLINOMHSAT B cooTBeTcTBUM € TpeboBaHuamu MOCT 34233.1—TOCT 34233.4. B kave-
CTBE pacYeTHON TemMnepaTypbl CTEHKW MPUHMMAKT MakcuManbHyl Temnepatypy paboyei cpefbl, Haxoas-
Leca BHYTPU 3NeMeHTa U CoNnpuKacatoLlencsl C ero CTeHKOW; JoNYyCKaeMble HanpsKeHUsa n KoaduLMeHTsI
3anaca npoYHOCTKU NPUHMMAaKT B cooTBeTcTBMM ¢ TOCT 34233.1.

4.6 [onyckaeTcsa BbiNOMHEHWE pacdeTa oborpeBaeMbIX CHapyXW 3MeMeHTOB HarpeBaTenbHbIX Nevyein
YUCMNEHHLIMW METOAAMW NPKU YCNOBUX COBNIDAEHUA NPUHLUMINOB NOOX0Oa K pacyeTy, y4eTy Non3y4yecty, Onu-
TENbLHOW NPOYHOCTU U KO3 DULMEHTOB 3anaca, aHanorM4yHbIX UCNomnbayemMeiM B pasgene 7.

5 Martepuansbl

5.1 OCHOBHble Martepuansbl, NpuMeHAaemMble ONnA N3roToBneHnA OGOI’DEB&EMHX CHapyxu anemMeHToB Ha-
rpeBaTeribHbIX nevyen, U MakcMmMmarbHble pacHeTHble TeMnepaTypbl CTEHKK, NMPW KOTOPbIX BO3MOXEH pac4HeT no

HacTosLWeMy cTaHaapTy, NpuBeneHsl B Tabnuue 1.
5.2 MakcuMarnbHble pacdeTHble TemnepaTypbl CTEHKM ONpeaensawTca BepxXHWM NpeaenoM [ocToBep-
HOCTM AaHHLIX N0 Npegeny ANMUTeNLHOM NPOYMHOCTY ANA KakKA4oro MaTepuana, npeacTaBleHHoro B Npunoxe-

H1K A.

53 ﬂﬂﬂ W3roTOBNEHUA 3NEeMeHTOB HarpesaTelibHbIX neyemn NMPUMEeHAKT GeclUloBHbIE pr6b|.

Tabnuua 1-— OcHoBHble MaTepuansl Ana oborpeBaeMeiX CHapyXn aNeMeHTOB neven

Cranpapt MakcumaneHas pacyeTHas
Mapka matepuana TEMNepaTypa CTEHKW 3nemMeHTa,
XUMU4ecknin coctae TexHu4eckune TpeboBaHus °
10 o MOCT 1050 Mo MOCT 550, rpynna A unun b 475
20 Mo MOCT 1050 Mo MOCT 550, rpynna A unn b 475
20 Mo MOCT P 57423 Mo FOCT P 57423 475
oara2c Mo MOCT 19281 Mo MOCT 550, rpynna A unn b 500
oarac Mo MOCT 19281 Mo MOCT 8731, rpynna B 500
15XM Mo MOCT P 57423 Mo FOCT P 57423 560
12X1MD Mo MOCT P 57423 Mo MOCT P 57423 575
10X2M1 Mo MOCT 550 Mo MOCT 550, rpynna A unn b 650
12X8B® Mo MOCT 20072 Mo MOCT 550, rpynna A unu b 650
15X5M Mo MOCT 20072 Mo MOCT 550, rpynna A nnu b 650
15X5MY Mo MOCT 20072 Mo MOCT 550, rpynna A nnn b 650
10X9MDB Mo MOCT P 57423 Mo MOCT P 57423 650
13X9M1 Mo MOCT 550 Mo MOCT 550, rpynna A unu b 650
08X18H10T Mo NOCT 5632 Mo FOCT 9940, NOCT 9941 650
08X18H12B6 Mo MOCT 5632 Mo FOCT 9940, NOCT 9941 650
12X18H10T Mo MOCT 5632 Mo FOCT 9940, NOCT 9941 650
12X18H12T Mo MOCT P 57423 Mo MOCT P 57423 650
10X17H13M2T Mo MOCT 5632 Mo MOCT 9940, MOCT 9941 700

5.4 ﬂOI'IYCI{BETCFI NpUMeHATeL Opyrne mMapku cTanen, ecnv Ux NpuUMeHeHue npeqycmMoTpeHo COOTBEeT-
CTBYHOLWNAMW HOPMAaTHUBHBIMW JOKYMEHTaMKM Ha SNeMeHTbl HarpeBsaTellbHbIX neden, p860T8+OLLI,MX noa aaene-

HUeM.
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6 [donyckaemble HanpsixeHUA, KO3 pULUMeHTbI 3anaca NPo4YHOCTU

6.1 Jonyckaemble HanpshkeHusi npu pacdeTHoW Temnepartype [o], Mla, oborpeBaembix cHapyxwu
3NeMeHTOB HarpeBaTellbHbIX NeYell, U3roTaBNMBaeMbIX U3 MaTtepuanos, NPUBEAEHHLIX B Tabnuue 1, ¢ yueTom
kKo3chULMEHTOB 3anaca NpoYHOCTU MaTepuanoe, NPUBeAeHHbIX B Tabnvue 2, onpedensoT no gopMyne

R Rpo,21t . Rmininol it
[]=min{ ~¢t yay P22~ Tmin : (1)
n; Ny 1y
Tabnuua 2— KoadpuumeHTbl 3anaca NpodHOCTM MaTepranos
KoadhhuumeHTsl 3anaca npodHocTH
MaTepuan no npepeny no npegeny ANUTENEHOW
TEeKy4ecTu I?T NPpO4YHOCTH nﬂ
HenermpoBaHHble U NErMpoBaHHbLIE KPEMHMEM 1 MapraHueM cTanu, neru-
pOBaHHbIE XPOMOM WM MONMBAEHOM MM XPOMOM, MONMBAEHOM 1 BaHagMem 1.5 1,0
cranu!)
Hep:kaBetolme cTanw aycTeHWTHoro knacca?) 1.1 1,0

1) Knaccudukauums matepmanos npuseneHa B cootsetcteum ¢ FTOCT 34951, Mo TOCT 34347 gaHHble matepuansi
KnaccuuuUpyIoT Kak yrnepogucTyo CTanb, HU3KONErMPOBAHHYK MapraHUoBUCTYHK U MapraHLeBO-KPEMHUCTYH CTanb,
TENNOYCTOMYMBYIO XPOMOMONUBAEHOBY M XPOMOMONUBAEHOBaHaAWEBYO CTarb.

2) Knaccudpukaums MaTepuarnos npvseaeHa B cooteeTcTenm ¢ FTOCT 34951, MOCT 5632. Mo MOCT 34347 AaHHble
MaTepuansl KnaccuuLMpyrT Kak ayCTEHUTHYH cTarnkb.

6.2 [Ina ctanel, LUMPOKO MCMNOMb3yeMbIX B XMMWYECKOW, HEeTEXMMMYECKON N HedTerazonepepaba-
ThiBAKOLLEN NpOMbILLNEHHOCTU (cM. Tabnuuy 1), gonyckaemble HanpsikeHus oborpeBaembix 3NEMEHTOB Ha-
rpeBaTenbHbIX Meven, paboTakwlwmMx nog AaBneHueM, OnpefensioT no rpadwmkam, npeacTaBneHHbIM B Npu-
noxeHun A. 3HadeHNs JONYCKaeMbIX HaNpsbKeHUn ANA pacyeTHbIX cpokoB cnyx6bl 20 000; 40 000; 60 000;
100 000; 200 000 4 BbINMM NonyYeHbl C NPUMEHEHUEM MapameTpuyeckux kpusbix llapcoHa—Mwunnepa, wc-
Monb3yemMbix AN onpefeneHns MUHUMAIbLHOTO 3HAYeHWUs1 Npedena ANUTENBHOW NPOYHOCTH B 3aBUCUMOCTH
OT cpoka cnyxbbl U pacYyeTHON TEMMNEPATYPHI.

6.3 MexaHuuyeckne xapakTepuCcTUKKL cTanen Ana onpefeneHnsl 4onycKaeMbiX HanpsbkeHWn npu Temne-
patype 20 °C (npegen Teky4yecTu), NpUMeHseMbIX NpU pacdeTe 0BorpeBaemMbIX 3NEMEHTOR HAarpeBaTenbHbIX
neyen Ha ycrnoBWs rMApaBnMYecKUX UCMbITAHUA, MPUHMMAKT NMBOo B COOTBETCTBUM CO CTaHAapTamu, coaep-
XalKMMKn TexHu4eckne TpeboBaHuA K MaTepuanam, npMeedeHHbiMKU B Tabnuue 1, nubo no ceptudurkaTam Ha
MaTepuansl.

7 PacyeT Ha npo4HOCTbL oborpeBaemMsbIxX Tpyb 3MeeBUKOB

7.1 Pac4yeTHyl TONWMHY CTeHKkU oborpeBaemoii Tpybel 3MeeBKKa S, MM, onpefensaoT no dopmyne

p’
p-Dg

S = 2-[c]+p’

(2)

7.2 VcnonHUTENbHYH TOMLWMHY cTeHk oBorpesaemMoit TpyBbl ameeBrKa s, MM, ONpeaensatT no hopmyre

sZsp+f-c1+r;2. (3)

7.3 VicnonHuTenbsHy TOMNWWHY cTeHkn oborpeBaemMoit TpyGbl 3MeeBMKa pekoMeHayeTcsl NPYHUMAaTL He
MEeHee 3HaYeHUn, NpuBeneHHbIX B Tabnuue 3.

Tabnuua 3— PekomeHOoyeMble MUHUMANbLHBIE UCNOMNHWUTENBHLIE TOMNWWUHBI CTEHOK TPYD

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

0

mm || 45 | 50 | 50 50 | 50 55|65 |55 |60 )| 60| 60|60 )| 70| 80| 80

min’
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7.4 Ecnu pacueTHas TemnepaTtypa CTeHKM afieMeHTa 3MeeBMKa He MpeBbIllaeT 3Ha4YeHu, Npm KOTopbIX
OonyckaeMoe HanpsbkeHue matepuana areMeHTa B COOTBETCTBMM C rpadhukamy NpUnoxeHua A onpegensioT
Ha Gase He 3aBUCALLMX OT BPeMeHU XapaKkTepucTuK (Npegena Teky4yecTu), To KO3(ULMEHT CHIKEHUS NPK-
BaBKM ANA KOMNEHCaLUMM KOPPO3UA MPUHUMAIOT paBHbIM 1.

Ecnu gonyckaemoe HanpsikeHue MaTepuana aneMeHTa onpefensioT Ha Gase 3aBUCALLMX OT BpeMeHU
XapaKTepucTUK (Npefdena ANUTENsHON NPOYHOCTH), TO KO3 ULIMEHT CHUKEHUA NpUBABKM ANA KOMNeHcauum
KOpPPO31KM ONpeaenstoT B 3aBUCMMOCTK OT BeapaamepHoro napameTpa B 1 nokasatensi CTENEHW B ypaBHEHUM
ONUTENbLHOI NPOYHOCTM N Mo rpadkam, NpeacTaBneHHbIM Ha pucyHke 1.

3HaveHune GeapazmepHoro napaMeTpa B onpenenstoT no opMmyne
¢4

5 (4)

B =

3HauyeHWe NokKa3aTens CTeneHW B YpaBHEHWUU OMUTENbLHOW MPOYHOCTU N AN PasnMYHbIX MapoK cTanu
onpegensloT no rpadmkam, NnpeacTaBneHHbIM B NpunoxeHun b.

lNpw OTCYTCTBMM BO3MOXHOCTW ONpedeneHns 3HavyeHnsa KoadduLumMeHTa CHIKeHUA NnpubasBky Ans KOM-
neHcauuy KOppo3uu ONns ctanei, He yKasaHHblX B Tabnuvue 1, gaHHbIA k03P PULMEHT NPUHMMAaKT PaBHbIM 1.

7.5 [na oborpeBaeMbix TpyD 3MeeBMKOB, 4OMNYCKAEMOe HanpsXeHWe mMmarepuana KoTOpbiX B COOTBET-
CTBUK C rpadpukamu, NPMBEOEHHbIMM B NPUNOXKEHUA A, ONpedensioT Npy Temneparypax, orpaHWYeHHbIX 3Ha-
YEHUAMM, NPU KOTOPbIX HE YYUTLIBAKOT NOMN3y4ecTb Matepuana, TpebyeTca NpoBECTU NOBEPOYHLIA pacyeT C
y4yeToM TemnepaTypHbIX HanpskeHwid B Tpybe. ®opmMynbl 4fsi onpegenieHnss U OLeHKW TeMmnepaTypHbiX Ha-
NPSKEHUA C UCMONb30BAHUEM MPUHATON MCMOMHUTENBLHOM TOMWWHBI CTEHKU TPy6Obl NpeacTaBneHsLl B NpUIo-
weHuun B.

7.6 MuHumanbHyto npuwbaBky ONA KOMMEHcaluMW KOppo3uu ONs pacyeTHOro pecypca 3Kchnnyatauuu
anemeHToB 200 000 4 pekomeHayeTCs NPUHUMATD!

-3 MM Ans HENerMpoBaHHbLIX M NEerMpoBaHHbIX MapraHUemM 1 KpemHuem ctanen (Hanpumep, mapok 10,
20, 09r2C v gp.);

-2 MM ONSA NerMpoBaHHbIX XPOMOM M MONMBOeHOM unu XpomoM, monubaoeHoM, BaHagWeMm cranemn
(Hanpumep, mapok 15XM, 12X1M®, 10X2M1, 12X8Bd, 15X5M, 15X5MY, 10X9M®E, 13X9M1 v gp.);

-1 MM AN HepaBekLWKUx cTanen aycTeHUTHOro knacca (Hanpumep, mapok 08X18H10T, 08X18H126,
12X18H10T, 12X18H12T, 10X17H13M2T u gp.).

Mpwu pac4eTHoM pecypce meHee 200 000 4 npubaBky gonyckaeTcs NPUHUMAaTL YMEHbLUEHHOW MO Cpag-
HEHMIO C NPMBEOEHHbLIMU BbllLE 3HAYEHUAMM.

7.7 Ecnuv B ycrnoBUsIX NOM3y4ecTu 3ieMeHTbl paboTaloT Npy pasHbiX pacyeTHbIX TeMnepaTypax 1 gae-
NeHnsX B Te4eHne nepuoaa BpemeHn T, To TpebyeTcst TpOBECTH pacyeT Ha KaX4oe U3 BO3MOXKHbBIX COUETaHuii
Harpysku 1M onpegenuTb COOTBETCTBYIOLIMA CPOK CnyxObl — 3Ha4yeHue pacHeTHOro 4OMyCTUMOTO BPeMeHM
3KCNMyaTaumu npw i-M codeTaHum Temnepartyp v Harpysok (i= 1, 2, ..., n) [T];, 4, npu 3TOM AOMKHO cobnofaTts-
cqa ycnosue

- T
;[T]jg‘l. (5)

Mpw onpeaenennn 3Hadvenns [T]; cnegyeT NpMHUMAaTL AONYCKAeMble HaNPsXXeHWs, OnpeaeneHHbLIe B Co-
oTBeTCTBMM ¢ 6.1 Ha Baze 3aBUCALLNX OT BPEMEHU XapaKkTepucTuK (Mpegena AnUTensHOM NPOYHOCTH).

B criyyae HenpepbiBHOTO U3MEHEHWs TeMNepaTyp B NMPOLEcCe 3KChfyatalun pekoMeHOyeTCs MpuHM-
MaTb 3Tansbl IKCNyaTauMm Npu pasHol TeMnepaType CTeHKU No MHTepBanam TemrepaTtypbl, He Npeeblato-
wum 10 °C.
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8 PacuyeT Ha NPOYHOCTbL OGOI’pEBaeMbIX OTBOAOB U KOHU4YEeCKUX nepexonoe
3MeeBUKOB

8.1 PacueTHyt TOMLLMHY CTeHKM 06orpeBaemMoro oTBoAa 3aMeeBuKa onpeaensoT no dgopmyne (2).
8.2 VcnonHUTenbHYH TOMLUMHY CTEHKW BHELUHeN CTOpoHbl 06orpeBaeMoro oTBoAa 3MeeBurka So,0 MM,
onpefensoT no dopmyne

So, 28y - Ky - Yy +f-ci+co. (6)
8.3 McnonHuTenbHylo TOMWWMHY CTEHKM BHYTPEHHEN CTOPOHblI 0BorpesaeMoro oTBofa 3mMeeBuKa So,

MM, onpedenstoT no opmMyne

So, 28y Ky Yo +f-ci+0s. (7)

02
8.4 VCnonHUTENbHYI TONWKWHY CTEHKW HENTpanbHOW CTOPOHbI oborpeBaeMoro oTBoga 3MeeBuka 503,
MM, onpegenstT no popmyne

So, 2Sp Kz Y3 +f-ci+cCy. (8)

8.5 McrnonHuTenbHy TOMWMHY cTeHkn oborpeBaemMoro oTBOga 3MeeBWKa cregyeT NpPUHWMaTth Hau-
Bonbluen M3 3HaYeHWn, nony4YeHHelx no dopmynam (6), (7), (8), HO He MeHee 3HaYeHWI, NpUBeOEeHHbIX B
Tabnuue 3.

8.6 3HauyeHue KoathULUMEHTA CHMKEHMA NPUDaBKK ANsl KOMMNEeHCAUNKU KOppo3uu f onpenensoT B COOT-
BETCTBUWN C 7.4.

8.7 [Onsa oborpeBaemMbix OTBOAOB 3MEEBMKOB, KOra He y4MTbIBaloT NON3y4ecTb maTtepuana, koadphuuu-
eHTbl hopmbl oTBOAA Yy, Yy, Y Onpedensot no opmynam ¢ yyetom f, pasHoro 1:

Y = max{0,12(1+ /1+o,4%q}1,0}; Yo =Yy Ya = max{0,12[1+ f1+o,4%}1,0}. (9)

8.8 [na oborpeBaembix OTBO4OB 3MEEBUKOB, KOrga HeobxoAMMO y4MTeiBaTk NMOM3y4ecTb Marepuana,
koadhduLmeHTEl hopMbl 0TBOAA Yy, Yy, Y3 OnpeaensoT no hopmynam:

Y, max{0,4[1+ ’1+0,015%q]; 1,0}; Yo=Y Y, max{0,4(1+ /1+0,015%};1,0}. (10)

8.9 TopoBble KO MOUUMEHTHI ANA BHELWHEN, BHYTPEHHe!N 1 HedTpanbHoi cTopoH K, Ky, K, oborpesa-
€MOro 0TBoJa 3MeeBMKa ONpefensioT no popMynam:

4R+ D, . 4R-D, .

Ky=oo 0 =0
" 4rR+2D," "% 4R-2D,’

Kz =1. (11)
8.10 OBanbHOCTbL MoMepeYHoro cedeHwss oborpeBaemoro oTBoda 3meeBuka a, %, ONpedensalwT no
dopmyne
D, -D, .
a:ZDma"im"‘ﬂDO. (12)

+ .
Omax Omin

8.11 BcnomorateneHble KoadULUMeHTh! b, g onpenensaT no gopmynam:

_ p . . " R 1,
bmax{m,o,%}, qmln{2bD—o+E,1}. (13)

8.12 WMcnonHutenbHasa ToNWMHA CTEHKA OTBOAA 3MEEBMKA B MeCTe pacTOYKM Nog nogknagHble Konbua
Sbo, MM, OOJTKHa oTBeYaTk YCNoBUH

k) Amax{m-\q; Ko - Yo; K3-Y3}+f-c1+02; A=

by = 2c|(1+A)+p (14)
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8.13 PaCL{ETHyI-O TONWWHY CTEHKM KOHUYECKOro nepexoda npy nonosByHe yrna npwv BeplinHe KOHU4YecKo-

— G4 *02}
D

ro nepexoga o, paBHom 15° n meree, n 0,003 < (e < 0,350 onpenengoT no popmyne

i
p-D;

% = 2-[c|cosx, —p’

(15)

8.14 WcnonHutenbHasa TONWMHA CTEHKW S, MM, KOHUYECKOTO nepexona OonXHa OoTBeYaTb YCINOBUKO

S2s,*cqt oy (16)
10
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Mpunoxenune b
(o6sazaTensHoe)

MokaszaTenb CTeNeHU B YpaBHEeHUHN ONUTenbLHOW NpPOYHOCTKU AnNA cTaneu Pa3nU4HbIX MapokK

padhmkn onpegenernst nokasaTens CTENEHN B ypaBHEHWW ANMTENBHOM NPOYHOCTA N ANs CTanen pasnuyHbIx Mapok
npencraeneHebl Ha pucyHkax b.1—b.12.

n
9

375 400 425 450 475
Temneparypa T, °C

PucyHok B.1 — Npaduk onpegeneHns nokasaTens cTeNeHn B ypaBHEHUN ANUTENbHON
npoyHocTy Anga ctanen mapok 10, 20

—~

|
_ !
| -

6
4 ; {
375 400 425 450 475 500

Temneparypa T, °C

PucyHok B.2 — paduk onpegeneHns nokasaTens cTeneHu B ypaBHEHUW ANUTENbHOW
NMPOYHOCTK A4nA ctanu mapky 09r2C
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7,0

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

Pucyrok B.3 — Mpadhmk onpegeneHus nokasaTtens cTeneHy B ypaBHEHUN ONUTENBHOW MPOYHOCTU
ana ctann mapkmn 15XM

7.0

65 *

55 S ——

5,0

4 ,0 t v T T T T T T T T T T T T T T T Y Y Y T Y T T T T
420 440 460 480 500 520 540 560 575

Temnepatypa T, °C

PucyHok B.4 — Mpachuk onpeneneHns nokasaTens cTeneHy B ypaBHeHWUN ONNTENbHOM MPOYHOCTK
ana ctanu mapku 12X1Mo
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7.0

6!0 \
5:5 \
50 PO U T S W NN N U U W U W T WA W N T S W W W U T U T S WA S U U S U S W W O S S S O
L]

420 450 500 550 600 650
Temnepatypa T, °C

PucyHok B.5 — Mpaduk onpegeneHna nokasaTensa CTeNeHn B ypaBHEHUN OUTENbHON NPOYHOCTH
ana ctanu mapku 10X2M1

(S SO S GO S U O AU U S S S S i

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

PucyHok B.6 — pachmk onpegeneHuna nokasarens cTeneHy B ypaBHEHWW ONMTENBHOW NPOYHOCTH
ans ctanu mapku 12X8Bo
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w L
475 500 525 550 575 600 625

650

Temneparypa T, °C

PwucyHok B.7 — MNpadhuk onpeneneHns nokasaTtens cTeneHy B ypaBHeHWUN ONWTENbHOW MPOYHOCTK
ana ctanei mapok 15X5M, 15X5MY

"

10\

/
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7 : \
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[ N
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475 500 525 550 575 600 625 650

Temneparypa T, °C

PucyHok B.8 — Mpaduk onpegeneHnsa nokasaTensa CTeNeHn B ypaBHEHUN OUTENbHON NPOYHOCTH
ana ctanu mapku 13X9M1
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Temneparypa T, °C

PucyHok B.9 — Mpaduk onpefeneHns nokasaTens cTeneHy B ypaBHEHUW ONUTENbHOW MPOYHOCTU

ana cranu mapkn 10X9Maob
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625
Temnepartypa T, °C

PucyHok b.10 — Mpadomk onpegeneHns nokazaTtens cTeneHu B YpaBHEHWW ANUTENbHOW NPOYHOCTH

ana cranen mapok 08X18H10T, 08X18H12B
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7.5

7.0 \
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475 500 525 550 575 600 625 650
Temnepartypa T, °C

Pucyrok B.11 — padhmk onpeneneHua nokasatens cTeneHy B ypaBHEHUMN ONUTENBHON NPOYHOCTU
ana ctanein mapok 12X18H10T, 12X18H12T
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6,5 \
o0 I \

= e
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525 550 575 600 625 650 675 700

Temneparypa T, °C

PucyHok B.12 — padhmk onpegeneHus nokazaTens cTeneHy B ypaBHEHUM ONUTENBHON NPOYHOCTY
ansa ctanu mapku 10X17H13M2T
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MpunoxeHune B
(obaszaTenwHoe)

PacuyeT ¥ KpUTepurii OLleHKU TeMNepaTypPHbIX HanpsXKeHUiH
npu paboTe B obnactu ynpyrux gecgopmaumn

B.1 PacyeT B COOTBETCTBUM C HACTOALLMM MPUIIOKEHWEM BLIMOMNHAKT AN TEX CMy4YaeB, KOrga onpedensowmnm
ONA Ha3Ha4YeHUs JOMNYyCKAaEMbIX HAMNPSKEHUA B COOTBETCTBMM C pa3fenioM 7 ABNSETCA MMHUMAarnbHOe 3Ha4YeHne npegena
TEKY4eCTu Npu pacHeTHon Temneparype R, Mla, unn npegena Teky4ectu npy octatodHoM yanuHenun 0.2 % npu pac-
YeTHOW TemnepaType RpO‘th’ MMa.

[na Tex cnyvaes, korga onpenensllMM ANA HasHa4YeHWs OOMyCKaeMblX HanpsKeHWn ABNAETCH MUHMManbHOe
3HadeHWe npefena ANUTENBHOW NMPOYHOCTU 3a pacyHeTHbIR Cpok cryxBbl NpW pacyeTHOW Temnepatype R , TO
pacyeT B COOTBETCTBMU C HACTOALLMM MPUINOXKEHNUEM HE BbIMOJHSAIOT.

B.2 MakcuMmanbeHble TemMnepaTypHble HanpsbkeHus B obnacTtu ynpyrux gedopmami Or MMMa, onpegenatT no

Mpmin /107 /t

dhopmyne
2y2
- -Xﬁyz _J'”Yﬂ’ (B.1)
| aE AT | | _aE g0
W X{zﬁv)}[lny}[mv)“ g } B
y=D,/D;. (B.3)

B.3 Koadhdmument MNyaccona matepuana Tpy6bl v ANA BbICOKMX TEMNEpPATYP ONpeaensoT no dopmMyne
v =(E/2G) - 1. (B.4)

B.4 Ceoiictea matepuana Tpybbi (o, E, v, ;) ONpeaensioT no cpeaHei TOoNWKMHE CTEHKW 1 N0 cpedHein Temnepa-
Type TpyOhi.

B.5 Ycnosus cTaTMyeckol NpoYHOCTH NP PacyeTHbIX TEMNepaTypax HUKe TEMMEpaTyp, Npy KOTOPbIX AonycKkae-
MbI€ HaNpsKeHWs ONpeaensioT no npegenam AnUTEnNBHON NPOYHOCTH, BEIMOMHAKTCS, €Crv

o, <o, (B.5)
R
roe [o] = Reit oy Zpo2it d
n; n.
o, *a,<[al, 0, +Gb+chaxS [6]p (B.6)
roe [o],, = 1.5[0]; [o]k = 3[c].
CnepoBaternsHo,
O o S [ =[olg— 06, — Cp (B.7)
Tak kak obulee MembpaHHoe HanpseHue Anst TpyObl paBHO
1) (R R
o = 2| L | <| Delt yy, TRO21 (B.8)
2l y-1 n; n;

1 cymma o6Liero memGpaHHOro U U3rMBHOMO HaNPSXeHui o, 6. MIMa, paBHa

R R
O +0p = YO, <y[nL” unu %J, (B.9)
T T

TO Anga ctanen mapok 10, 20, 09M2C n 15XM, 12X1M®, 10X2M1, 15X5M, 15X5MY, 12X8B®P, 10XOMPE, 13XOM1

Rert . Rpoait
O +0p < J/[ﬁ s |~ 0=67y(ReH win Rpo,zft)' (B.10)
Reit , Rooant :
I:G:IR = 3[6] = 3[ 1,5 nnun 1’—5 = Z(Reft nnu RpO,th)’ (811)
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ans cranen mapok 08X18H10T, 08X18H12B6, 12X18H10T, 12X18H12T, 10X17H13M2T

Re  Rpoz
Gy +0p <Y ﬁ M — ’1 = O,Qy[Re unm RPD,ZJ; (B.12)
d ! t T
R Rpo21t
[o]p =3[c]= 3(%;’ nnm 1—1 = 2,7(Re” unm RpO,ZH)' (B.13)

B.6 Jonyckaemble TemnepatypHble Hanpsikenus [ 4], Mla, onpegensiot no dhopmynam:
- Anga ctanen mapok 10, 20, 09r2C n 15XM, 12X1M®, 10X2M1, 15X5M, 15X5MY, 12X8B®P, 10XIM®PE, 13X9M1

[GT] = (2,00 - O,ST"]/)(,‘?E!,r Wunum Rpo,zn); (B.14)
- ana cranein mapok 08X18H10T, 08X18H12B6, 12X18H10T, 12X18H12T, 10X17H13M2T
[GT] =(2,7- 0,9y)(Re” Wnm RpO,Z!t)‘ (B.15)
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MpunoxeHue I
(pekomeHayemoe)

PacuyeT makcMMmansHou TemMnepaTtypbl NTOBEPXHOCTU pagMaHTHbIX pr5

1 B HacTosAWweM NpunoxeHWn npuBeaeH NpubnKeHHbIM pacqeT MakcMMarbHOW TemnepaTypbl MOBEPXHOCTH pa-
OWaHTHBIX Tpy6.

PacueT yuntbiBaeT Takve hakTopbl, Kak koadUUUEHT TENNOOTAAYM MeXOy CTEHKOW TPyDbl U NNEHKOW XWUAKOCTH,
TEMNMNOBOW NOTOK NPW TENMNONEPEAAYE N3NyYeHEM, pacnonoxeHne Tpyb, cTeneHe 3arpA3HEHUs BHYTPEHHEN NOBEPXHOCTH
TpYB M XapakTepUCTMKKA NOTOKA XMAKOCTU B TpyDax.

B HekoTopbIx cnyyaax Ans onpefeneHns MakcumansHoW TemnepaTypbl NOBEPXHOCTW PaaUaHTHbIX Tpy6 Heobxo-
AWMO MPOBOAWTL aHanu3 nocnegoBaTensHo, Tpyba 3a Tpyboi, oT BXoda KWAKOCTW A0 OOCTUMNKEHUS HAYaNbHOW TOHYKW
KMNeHus.

MeTtog pacyeTa MakcumansHOW TemnepaTtypbl MOBEPXHOCTU PaavuaHTHeIX TpyO, NPUBEAEHHEI B HACTOALLEM NpU-
NOXeHUW, ABNAETCA NpUBNMKEHHBIM U MCNOMbL3yeT pad AONYLLEHWH, XapakTepHbIX Ana BonbWWHCTBA HarpeBaTenbHbIX
neyei, UCNOMNb3ayeMblX B XMMUYECKOW, HedTexmMuyieckoin, HedpTerazonepepadaTtbiBaoLllein NpoOMbILLNEHHOCTH.

Hanpumep, NoToK »uakocTn B Tpybax B NPMBOAMMBIX HUXKE 32BUCUMOCTAX CYMTAKOT TYpPOYNeHTHBIM, Tak KaKk namu-
HapHOe TeYeHue XMAKOCTU B TpyDax HarpeBaTenbHbIX NeYen, UCNoMb3yeMbiX B XMMUYECKOW, HediTexmmuyeckon, Hedite-
rasonepepabarbiBaloLLeli NPOMEILLNEHHOCTY, BCTPEYAETCH KpaiHe peaKo.

[onyckaeTca BMeCTo pac4eTa MakCcumarnbHOW TemMnepaTypbl MOBEPXHOCTH pagnaHTHLIX TRY6 No NpUBOAUMBIM HIKe
dopmynam ucnone3oBatb Honee ToMHbIE METOABI pacyeTa, B TOM YWCMe MeTodbl, MCNOoMb3yoLWKWe YUCNEeHHOe MOOennpo-
BaHWe rngporascavHaMyK/ W npouecca Tennonepenayun B paguaHTHeIX 3MeeBUKax HarpeBaTerbHbIX NeYei.

2 KoadhpuumeHT Tennootaady OT XKMOKOCTU K MeTanny Ha BHYTPEHHel NoBepxHoCcTU Tpy6 SABMAETCH OCHOBHLIM
dakTopoM, HeobXxoAMMbBIM AN pacyeTa MakcMMansHoOW TemnepaTypbl NOBEPXHOCTH Tpyo.

Yucno PerHonbaca Re onpegensoT no popmyne

Re—_Dima (r1)
1000 - pt 7

Yucno MNpaHgTtna PronpegensioT no gopmyne

_ Cp " HrTb

Pr (r2)

Lt Th

Ins ogHodhasHbIX KMakMx cpen KO3 UUWEHT TENMOOTAAYM PACCUUTLIBAIOT MO OAHOMY W3 ABYX MPUBEAEHHbLIX
HKe ypaBHeHu (I.3) nnn (I4).

KoathdpmumeHT Tennootgaqm XKuaKon ppakumm o, Bt/(m2 - K), ons pexxuma Teuenus ¢ Re Gonee 10 000 onpege-
nAwT No hopmyne

014

by
ory=23 - MTb | pg08 'PrU’SS | Prp _ r3)
b Bf Tw

KoadhdhmumeHT Tennootaaqm razoobpasHon dpakumm «,,, BT/(M2 - K), Ansa pexuma TeueHus ¢ Re Gonee 15 000
onpegensT no dopmyne

0.5

A T,
o, =21 —g” -Re08 . p 04, T—b : (T.4)
) w

[Ons aByxdasHbiX NOTOKOB KO3(MUUMEHT TeNnooTaaqu AByxda3Horo noToka Kop B1/(M2K), npnbnuxeHHo onpe-
JensoT no dopmyne

Lop=o, Wy +oc, W, (r.5)
KoadhhmumeHTsl TENNOOTAEHM HKMOKOCTU U Napa o, W oc,, HEOBOXOAMMO paccumMTaTh C UCMOJb30BAHMEM MACCOBOMO
pacxofa cMeLLaHHON ra3oKWaAKOCTHOW cpedbl U C UCNOMNB30BAHWEM CBOWCTB KUMAKOCTU U Napa COOTBETCTBEHHO.
Mpu AByxdasHOM MOTOKE MENKOAWCMNEPCHOro TMNa («TymMaH»), BOZHWKAIOWEM WU3-38 Hanv4ms B3BECW MEnKux Ka-
nenb XWAKOCTW B MapoBOW «OCHOBHOWY dhase (HanpuMmep, Ha BbIXoAe U3 BakyyMHOW neyu), koaduumeHT Tennootaayuu

paccuynTbIBAKOT HA OCHOBE CYMMAapHOro pacxoda c ucnons3osaHuem gopmynel (I4), a He ([.5).
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Takxe crnegyeT UMeTb B BUAY, YTO B hopmyne (I.5) NpuMeHUTENBHO K ABYXMa3HbIM NOTOKaM B BEPTUKAIbHLIX TPY-
Bax npw peanusauun pexuMMa KorbLEBOro TEYEHUA ANA BOCXOASALEr0o U HUCXOAAWEro TeYeHnin kKoadhuUmMeHTsl Tenno-
otgaum pasnudHele. KoachdmumeHT Tennootagaym Ans HUCXOASLWEro NOTOKa, Kak NPaBumo, HWKe, YeM ANs BOCXOASLIEro
noTokKa.

[onyckaeTca ucnonb3oBaTe ANs onpefeneHua koadduumMeHTa TennooTaayn ona AyxdasHeix NOTOKOB Gonee Toy-
HbIE U CNOXHbIE METoAb! pacyeTa.

3 MakcumManbHbIf NoKanbHbIA TEMIOBOW NOTOK B NOB0IR TOHMKE 3MEEBKKA MOXKHO OLIEHUTL MO CPEAHEMY TEMOBO-
MY MOTOKY, paBHOMY TEMMOBON MOLLHOCTH B PaAUaHTHOW CEKUUK, OeNeHHOW Ha obLLyo nnoLlaab HapyXKHOW NOBEPXHOCTU
3MeeBMKa B CEKUMU Mnu 30He. MakcuManbHblii NoKansHbIA TENMOBOW NOTOK UCNOMNL3YKT AMA pacyeTa MakcuMarbsHOR
Temneparypbl NoBepxHocTh Tpyo.

NokankbHble TEMMOBLIE NOTOKWM 3HAYUTENBHO Pa3NM4aloTCa Kak Nno AfMHE 3MEEBUKA, TaK U B K2XKO0M Ce4YeHnn TpyDbl
Mo OKPYXHOCTU. 3HAYMTENbHLIE PA3NMYKA B TEMMOBOM MOTOKE MO OKPYXKHOCTW TpyObl ABNSAIOTCS CNeacTBUEM pasnuyvii B
MOTOKE M3NYYEeHWUs M3-3a 3aTeHEHUA ApYrMU TpyGamu unmn pasmeLleHns Tpyb psagom co cTeHkol. Beicokas Tennonposoa-
HOCTb MeTanna Tpyb 1 KOHBEKTMBHbLIA TennoobMeH OT AbIMOBLIX ra30B, KaK MPaBuIio, yMEHbLUAKT pasnnyus B TEMNNOBOM
MOTOKE MO OKPY>KHOCTU. [pofonsHbIe pa3nvyMs B TENNOBOM NOTOKe 06ycnoBneHs! BrnnaocTsio K ropenkam 1 kornebaHusimu
TeMMNepartypbl U3Ny4aloLen TOMKW U TEMNepaTyphbl XUAKOW cpeabl. B oononHeHve K M3aMeHeHWsM TemnepaTypbl B pagu-
aHTHOI cekuun anst Tpyd B KOHBEKTMBHOMW YacTK MeYn MMEEeTCA BbICOKUI KOHBEKTWUBHbIM TEMMOBOW NOTOK.

MakcumaneHbIA TENNOBOW MOTOK U3NYYEHNEM HA HAPY>XHOW NOBEPXHOCTU TPYOhI AR max: BT/M2, Ans BHELUHEN no-
BEPXHOCTU B NGO TOYKE 3MEEBUKa ONpeanensaT no dopmyne

9R max = Fcir' FL . FT' Arave T Geony- (re)

KoapthMUMEHT, YUMTHIBAKOLLMA U3MEHEHWUA TENMOBOTO NOTOKA MO OKPYXHOCTU TpYBbI F ., NPUBEAEHHBIA HA pUCYH-
ke I.1, AaBnaetcs pyHKUMEn paccTosaHUA Mexay Tpybamu v reoMeTpumn 3MeeBUKa W npeactaenseT cobor OTHOLEeHue
MaKCUManbHOMo NoKansHOro TEMMOBOro MoTOKAa Ha MOMHOCTBI OTKPBITOM NMOBEPXHOCTW TPYObl K CpeaHeMy TennoBOMY
MOTOKY BOKPYT TpyObl, paccyuTaH ToNbKO AN Tennonepenayv nanyyeHnem. Takme cakTopel, kak BbICOKasi TENNONPoOBOA-
HOCTb MeTanna cTeHkW TPybbl M KOHBEKLWA ObIMOBLIX ra30B, CHWXAKT €ro 3HadeHue. [1ockonbKy B JaHHOM pacyeTe aTu
haKTopbl HEe YYUTLIBAKOT, TO PAaCc4ETHOE 3HaYeHNe HeCKOMNbBKO NpeBbiaeT hakTUYeCcKknii MakcUMarnbHbIA TeNOBOW NOTOK.

Ipadmkm onpegenerHuns koaddUMEHTa yYeTa MU3MEHEHWS TEMNMOBOMO NOTOKA NO OKPYXHOCTW TPyBbI NpeacTasneHsl
Ha pucyHke 1. [aHHble rpaduky NOCTpoeHbl B NPEANONOKEHUW, YTO PACCTOAHWE MEXOY LUeHTpamu TpyS v CTEHKOW B
nontopa pasa 6onblue HOMWHaNEHOTO AuameTpa TpyDObl U C y4eTOM TONbKO TennoobmeHa uanyyeHuemM u 6e3 yveta KoH-
BEKTMBHOro TennoobmeHa. JaHHble rpadiuki NoKaselBaloT 3aBUCMMOCTE MaKCUMAarbHOMO NOKansHOro U CPeaHErc Tenmno-
BOrO MOTOKOB OT Luara pacrnonoxeHus Tpyb n anametpa Tpybel.

KoathUUMeHT, y4UTLIBAIOWWA U3MEHEHUA TENnoBoro NoToka B NPOAONbLHOM HanpasneHun F;, UCTOoMbayoT ans
y4yeTa U3MEHEHWS TEMNOBOMO NOTOKa No AnvHe dakena: OT ropenky Ao Bbixoga U3 Tonku. Kak npasuno, 3Ha4eHwe 3T1oro
koadpmumeHTa npuHumaroT paeHeiM oT 1,0 go 1,5. B Tonke ¢ MakcMMansHoO paBHOMEPHBIM pacrnpegeneHvemM TennoBoro
MoToKa ero 3HadeHne mMoxeT ObiTe paeHo 1,0. B 3aBUCMMOCTM OT COOTHOLLEHUS CTOPOH TOMKW W BbICOThI NNaMeHn Mak-
cUManbHOe 3Ha4YeHue 3Toro KoadpprumveHTa MoxeT npesbiwats 1,5 (06biMHO Ha BbICOTE, COOTBETCTBYHOWEN 2/3 ONUHEI
nnameHun) U coctaenate 0,7 BHU3Yy 1 0,5 HaBepXy paaUaHTHOW CeKLUU NeYdn.

Boree To4HO 3TOT KOIPDUUMEHT MOXET BbITb OLEHEH C NOMOLLBI METOAOB MareMaTW4ecKoro MoAenupoBaHus
npouecca ropeHnsa U N3ny4yeHus.

B cyLuecTBytoLWMX Nevax Ans oUeHkn npouns TENNOBOro NOTOKa MOXET BbITk MCMOMbL30BaHO UHpakpacHoe n3-
mMepeHue Temnepatyp Tpyb v onop Tpy6 BOOMb «NyTU» NNaMeHu.

KoathprumeHT, yunThIBaOLMIA BNNAHKE TEMNEPaTypbl MeTanna Tpy6bl Ha TENMOBO NOTOK U3NyYeHUeM Fy, cocTas-
nset meHee 1,0 BEBnNuan Bbixoga M3 ameeBrKa 1 B 0BracTax ¢ MakcvmManbHoOW TemMnepatypon metanna Tpy6 v npesbiwaet
1,0 B obnactax c bonee HU3KMMK TeMnepaTypamu metanna Tpy6. [Ina 6onbwmnHCTBa cnyqYaeB KoadprUMeHT MOXET ObiThb
annpoKcUMMpoBaH no dopmyne

B Tc?,ave 7Tt?n
-

T4 4 :
Tq,ave _Ttm,ave

(F.7)

KoHBEKTUBHEIA TENNOBOW NOTOK B GOMBLUMHCTBE YYACTKOB PafWaHTHON cekuun 0BbIYHO HEBEMWK NO CPaBHEHUIO C
TENMoBbLIM NOTOKOM M3ny4eHweM. OOgHaKo B KOHBEKTMBHOWM CEeKLWW KOHBEKTUBHBIA TENNOBOW MNOTOK MOXET DObiTb 3HaYM-
TEMbHLIM, NO3TOMY ero criegyeT AoBaBnaTb K TENNOBOMY MOTOKY M3NYyYEHWEM, KOTAa OLEHUBAIOT MakCUManbHbIA Tenno-
BOW NOTOK B KOHBEKTMBHOW cexkuuun. CnegyeT obpaTuTe BHUMaHWe Ha TO, YTO 4acTO MeCTOMOMOXEeHNe MakKCUMansHOro
KOHBEKTWBHOIO TEMNMOBOro NOTOKa He COoBMagaeT C MakCUMarbHbBIM TENMOoBbIM NMOTOKOM U3MNyYeHUeM.

4 [na pacyeta MakcuMarnbHOW TeMMNepaTypbl MOBEPXHOCTM paguaHTHeIX TpyD B AononHeHwe K koadbdununeHTy
Tennonepegayy v MakCcMManeHOMY TennoBOMY NOTOKY HeobXoAMMO 3HaTb TeMnepaTypy sgpa MoToKa KUOKOCTW B 3Me-
€BWKE W ee n3mMeHeHWe BAOMNb ONVHbI 3MeeBuKa. TemnepaTypa f4pa NoToKa XUOKOCTW B 3MeeBUKe MOXET BbiTb B3ATa 13
NPOEKTHOW AOKYMEHTaLMK UNu paccunTaHa cneumansHo.
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OTHOoweHWe wara Tpyb K HapyXHOMY AnameTpy TpyObi:

1 — OBOWHOW psAA Y CTEHKKW, pacnonoxeHve Tpyb no BepluMHaM TpPeyronbHUKoB; 2 — ABOWHOW psad Tpyb

C 0OAVMHAKOBbLIM W3NYyYeHMEeM C 0BeUX CTOPOH U PacCTOSHWMEM MeXay psAaMun, pasHbIM ABYM Auamerpam

TpyD; 3 — oavHapHbIv psAg Tpy6 v CTeHku; 4 — oguHapHbIW pag Tpyb © OAMHAKOBLIM U3nyyeHvem ¢ obeunx
CTOPOH

PucyHok 1 — padukm onpegeneHns KoaduuneHTa y4eta M3aMeHeHUs TEMMOBOro NoToka
No OKPYXHOCTW TpyObl

MakcumanbHy TeMmneparypy NoBepxHOCTU TpyD T, °C, onpegensioT no opmyne

max’*
Tmax = be+ ATJ‘T+ ATf+ ATIW’ (r8)
roe
R, max | D,
ATy =————| 2|, .
" i [Di ] (rg)
ATy =q, Ry | 2|, r.10
f R,max f Dj —Sf ! ( . )
D, -In&
tw R, max 2000 - ktm E .
MpUBNMKEHHO MOXET BbIT MPUHATO o g =C; .
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5 BnusiHwe BHYTPeHHero 3arpsasHeHns Ha TeMmnepaTtypy maTtepuana Tpybbl MOXHO paccyuTaTh, €Cru onpegeneH
k03 hMUMEHT 3arpA3HEHNUS.
Mpu HaMU4MK KOKCa UNWU OKaNUHbI KO3ULMEHT 3arpasHeHnsa Ry onpeaensioT no dopmyne

R, ==L (r12)

[Npyv OTCYTCTBMM OaHHbIX O TEMNMOnNpPOBOAHOCTM 3arpsa3HUTEns MOXHO WCMNOMb30BaTh CredytolwWid AuanasoH
3HAYEHWURA:

- ansa HedpTaHoro kokca — oT 4,91 go 5,89 Br/(m - K);

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

MakcumaneHyto Temneparypy npucTeHoYHoro cnos xuakoctu 7, °C, onpenensioT no dopmyne

Ton = Tt ATx (r13)
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YOK 66.023:006.354 OKC 71.120
75.200

KnioyeBble cnoBa: pacyeT Ha NPOYHOCTbL, 3MEEBMUK, pr6a, OTBOA, HarpeepartesribHadA prﬁanaﬂ nevyb, gonyc-
Kaemele HanpsaxeHna, KoadUUMeHT 3anaca npodYHoCcTU
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PepakTtop f1.C. 3umurnoesa
TexHuueckun pepaktop B.H. lpycakosa
Koppektop E.4. AdynbHesa
KomneloTepHasa Bepctka f1.A. Kpyzoeol

CpaaHo 8 Habop 07.02.2024. TlMognucaHo B nedars 29.02.2024. ®dopwmat 60%84%. [apHutypa Apuan.
Yen. ned. n. 4,65. Y4y.-u3p. n. 3,72.

MoaroToBneHo Ha OCHOBE 3MEKTPOHHO BEPCUK, MPeaocTaBneHHon paspaboTumkoM cTaHgapTa

Co3pgaHo B eAMHWYHOM ucnondeHu B @IBY «HCTUTYT cTaHgapTuaaumnm»
ans KkomnnektoaHnsa ®egepansHoro MHhopMaunoHHoro doHaa cTaHaapToE,
117418 Mockea, Haxmmorckuia np-T, 4. 31, K. 2.
www.gostinfo.ru info@gostinfo.ru
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