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[lpeaucnoBue

Llenn n npuHumMnel ctTaHgapTusauum B Poccunickon ®egepaunn yctaHoBneHsl PegepanbHbIM 3aKOHOM
oT 27 aekadbps 2002 r. Ne 184-P3 «O TeXHUYECKOM perynmpoBaHnumn», a npasmna npUMeHeHnst HauMoHanbHbIX
ctaHgapTtoB Poccunckon egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccumnckon ®epgepanmin.
OCHOBHbIE NOMNMOXEHUAY

CBepneHUA o cTaHaapTe

1 NMOArOTOBJIEH OTKpbITEIM akUUOHEPHBLIM ODLLIECTBOM «BCEepOCCUNCKMA HayuYHO-UCCneaoBaTeNb-
CKMN, TMPOEKTHO-KOHCTPYKTOPCKUA U TEXHONMOTMYECKUA  WUHCTUTYT KabenbHoOW MPOMLILLNEHHOCTHU
(OAO «BHWWKI1») Ha ocHOBe cOBCTBEHHOIO ayTEHTUYHOrC NepeBoaa ctaHgapTa, ykasaHHOro B nyHKTe 4

2 BHECEH TexHuyeckum komuteToM no ctaHaaptusaunm TK 46 «KabenbHble n3genusa»

3 YTBEPXOEH N BBEAEH B OENCTBWE Mpukazom PefepansHOro areHTcTsa no TEXHUYECKOMY
perynupoBaHuio U metponorum ot 26 uroHa 2009 r. Ne 218-cT

4 HacTtosawmn ctaHaapT UAeHTUYeH MexayHapoaHomy cTtaHgapty MOK 60287-2-1:1994 «Kabenwu
anekTpudeckne. PacyeT HOMUHaANbLHOM TOKOBOW Harpys3ku. Hactb 2-1. TennoBoe conpoTtueneHune. Pac4yer
Tennosoro conpotueneHmna» (IEC 60287-2-1:1994 «Electric cables — Calculation of the current
rating — Part 2-1: Thermal resistance — Calculation of thermal resistance») ¢ lameHeHuamum Ne 1 (2001 r.),
Ne 2 (2006 r.) nnonpaskon Ne 1 (2008 r.), kKOTOpbIE BblAeNeHbl B TEKCTE ClneBa ABOUHOW BepTUKaIbHOW NMHUEN.

[Tpn NpUMeHeHNN HacTodAWero ctaHgapTa PeKoMeHAyeTCa UCMOoNb3oBaTbh BMECTO CChINTOYHbLIX MeXay-
HapodHLIX CTaHO4apPTOB COOTBETCTBYOLWME UM HauMoHanbHble cTaHgapTel Poccuinckon egepaunn, ceeae-
HAA O KOTOPLIX NpuBeaeHbl B AONONMHUTENTbHOM MPUNOXeHUN A

5 BBEAEH BI'NEPBbIE

VIHpopmayua 0b UsMeHeHUsIX K HacmosuwieMy cmaHoapmy rybnukyemcss 8 eXe200H0 u3oasaeMoM
UHPOPpMaUUOHHOM yKa3lamerne «HalyuoHanbHbie cmaHOapmhbi», @ mekem U3MeHEeHUU U NMorpasok — 8 exe-
MeCSYHO u30asaeMbix UHOPMaUUOHHLIX yKalzamensix «HauuoHanbHbie cmaHOapmei». B cniyyae nepe-
cMompa (3aMeHbl) Uiu OmmMeHbl Hacmosuweao cmaHoapma coomeemcmeyrujee yeeodoMiieHue byodem
onybrnuKo8aHO 8 eXXeMeCSIYHO L1I30asaeMOoM UHOpMaUyUOHHOM YKa3zamerne «HalyuoHanbHbie cmaHoapmabi.
Coomeemcmeyrouiast UHGhbopMalus, yeeOoMIIeHUE U MeKCcmbl pa3Meliaromcs makxe 8 UHGbopMalUOHHOU
cucmeme obLiezo rnosb3o8aHus — Ha oghuyuansHoM caume QeodeparnibHo20 azeHmemea rno MmexHU4YeCKomy
peaynupoesaHuro U Mmemporsoauu 8 cemu VIHmepHem

© CraHgaptuHdopm, 2009

HacToawumn ctaHaapT He MOXeT ObITb MNOMHOCTLIO UITU YacTUYHO BOCTNIPOU3BEAEH, TUPaXXMPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHma o6es paspeweHns PegepanbHOro areHTCTBa Mo TEXHUYECKO-
MY PeryrimpoBaHUio N MeTPOSIoru
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[[OCT P M3K 60287-2-1—2009
BBenoeHue

CtraHgapTt M3K 60287 pasgeneH Ha TpU YacTu Anga Toro, 4Todbbl Npu ero nepecMoTpe UMM BHeCeHUU
M3MEHEHMNIA C 3TUM JOKYMEHTOM ObINno yaobHo paboTtaTsh.

Kaxkgas YacTb COCTOUT U3 pasaenos, onybnnMKoBaHHLIX B BUAE OTAENbHLIX CTaHAapTOB;

YHacTte 1 — PopmMynbl ANA pacdyeTa HOMUHaNbHLIX TOKOBLIX HArpy3oK U notepb 3HEepPruu;

Yacte 2 — Popmynbl ANA pacyeTa TENNOBOIro CONpPOTUBIEHUS;

YHacTb 3 — Pasgenbl No yCcnoBMAM akcnnyartaunn.

HacTodawmm ctTaHagapT coaepXUT MeTodbl pacueTa BHYTPEHHEro U BHelIHero TenoBbIX CONPOTUBNEHU
Kabenew, NpPonoXeHHbIX Ha BO3ayXe, B KaHanax n semrne.

dopmynel, pekoMmeHagyemble B cTaHgapTax cepun MOK 60287, cogepXaT BeNUYMHBI, U3MeHAoLWNeCq B
3aBUCUMOCTM OT KOHCTPYKLUMK Kabena n npuMeHsaeMbIX MaTepmranoB. YKaszaHHble B Tabnuuax AaHHbIX CTaH-
0apTOB 3HAYEHUA COOTBETCTBYIOT YCTAHOBNEHHBLIM MeXayHapoaHbIM (Hanpumep, sanekTpnuieckme yaenbHble
COMPOTUBNEHNS U TEMNepaTypHble KOSPPULMEHTHI CONMPOTUBIEHUS) NMNDOO ODLLENPUHATBLIM B NPaKTUKE 3Ha-
YeHUaAM (Hanpumep, TeNnoBble yaenbHble CONPOTUBMNEHUA N ANBNEKTpU4eckne NocTodaHHbIe MaTepunanoBs).
Ecnun ykazaHHble B TabnuMuax 3HauYeHUs1 OTHOCATCH K ODLLIENPUHSATLIM B NMPaKTUKe, TO HEKOTOPLIE U3 HUX HE
ABMSILOTCS XapakTepUCTUKOW KavecTBa HOBLIX Kabenen, a OTHOCATCA K Kabensim nocne AnMTenbHOro nepnoaa
akcnnyaTtauun. ng Toro 4todbbl MOXHO ObINO NONYYNUTb 0AHOPOAHLIE U CpaBHUMbLIE pe3ynbTaThl, He0OX0oaU-
MO pacCUnTbIBaTb HOMUHAlbHLIE TOKOBLIE HAarpy3ku no sHaveHUaAM, ykasaHHbIM B cTaHOdapTax AaHHOW cepun.
Ecnu TOYHO U3BECTHO, YTO KOHKPEeTHLIM MaTepuanam U KOHCTPYKUMUAM COOTBETCTBYIOT Apyrue 3HavyeHud, To
MOXXHO UCMONb30BaTh 3TU 3HAYEHUS, NMPU YCNOBUKM, YTO OHU, a TakKke COOTBETCTBYHOLME HOMUHANbHBLIE TOKO-
Bble Harpysku, byayTt ykasaHbl.
3Ha4YeHUs, OTHOCALLIMECS K YCIIOBUAM aKcnnyaTaunum kabenen, MoryT 3Ha4YUTENbHO OTNUYaTbLCA APYr OT
apyra B pasHbIX cTpaHax. Hanpumep, UTo KacaeTcs TeMnepaTypbl OKpyXatoLlen cpedbl U yaenbHOro Tenno-
BOrO COMPOTUBIIEHUS MOYBbI, UX 3HAYEHUS B pasHbIX CTpaHax onpeaensitoT, UICXoad U3 pasnnyHbiX coobpaxe-
HUN. [1OBEPXHOCTHbIE CpaBHEHUA 3HadYeHUU, NPUMeHAEeMBIX B pasHbIX cTpaHax, MOryT nNpuBecTU K
OLUMOOYHBIM 3aKNYEeHUAM, €Cln OHW HE OCHOBAHbI Ha 0bLLEM KpUTEpUU (Hanpumep, MoryT ObiTb pasnnyHbI-
MW NpeanonaraemMsle CPoKU Crnykobl kKabeneun, B HEKOTOPbLIX CTpaHaX KOHCTPYKLIUSA OCHOBaHa Ha Makcumarsb-
HbIX 3HAYEHUAX TENNOBOIC YAENbHOro CONPOTUBIIEHUA NOUBLI, B TO BPEMS KaK B APYrxX cTpaHax UCNoNb3yoT
cpeaHue 3HaveHud). B 4acTHOCTU, UTO KacaeTcs TENNOBOro yaenbHOro ConpoTUBNEHUS NMOYBbLI, U3BECTHO,
YTO 3Ta BENMMYMHA OUYEeHb 3aBUCUT OT codepXaHus Brnarn B no4vBe M MOXeT 3Ha4YUTENbHO U3MEHATLCH C TeYe-
HUEeM BPEeMEHN B 3aBUCMMOCTM OT TUMNa NOYBLI, Tonorpadouuecknx 1 MeTeopoiorMyecknx yCerioBuUn, a Takke
Harpy3kun kabens.

[ns BbIOOpa 3HAYEHUN pas3nNUYHBIX NapaMeTpoB HEOOXOAMMO UCNONBL30OBaTh CeaAyYoLYo npoLeaypy.

Uncnosble 3Ha4YeHUNA OOMMKHBI OCHOBLIBATLCH, MMaBHbIM 0Opa3oM, Ha pesylbTaTax COOTBETCTBYIOLLIMX
n3MepeHnin. HacTto okasbiBaeTCs, YTO 3TN pe3ynbTaThl Y)Ke BKMNOYEHbI B HALMOHANBHBIE TEXHUYECKME Tpebo-
BaHWA B KAYeCTBE peKoMeHAayeMbIX 3HAUYEHWNN, TaK UTO pacyeT MOXKET OblTb OCHOBaH Ha 3Ha4YEHUAX, UCMOSIb-
3yeMblX B AaHHOWN cTpaHe (0630p Takux 3HadeHnin npusogmtcs B [1]).

[TlepedeHb MHGOopMaLUK, HeobxoaMMoKn ANs Bbibopa COOTBETCTBYOLWLEro Tuna kabenga, npueeaeH B [1].

IV



[OCT P MOK 60287-2-1—2009

HAUUWOHANBbHBIN CTAHOAPT POCCUUCKOMWN PEOEPALNMN

Kabenu anekrpuyeckue.
PacyeT HOMUHaNbHOU TOKOBOU Harpy3Ku

YacTtb 2-1

TEMNJIOBOE COINPOTUBJIIEHUE.
PACUHET TENNOBOIO COMNPOTUBIJIIEHUA

Electric cables. Calculation of the current rating. Part 2-1. Thermal resistance. Calculation of thermal resistance

[lata BBegeHnsa — 2010—01—01

1 O0LwWwuMe nonoXxeHus

1.1 ObnacTtb NpUMEeHeHuUs

HacTtosalwmnA ctaHaapT paccMaTpuBaeT YCMOBUSA YCTAHOBMBLLErocs pexmma paboThl Kabenen npu
NtodoM nepeMeHHOM HanpsKeHU 1 NOCTOSAHHOM HanpsKeHnn Ao 5 KB, NponoXXeHHbIX HenocpeaCcTBEHHO B
3eMre, B KaHanax, xkxenobax nnu ctanbHbIX Tpybax, ¢ YaCTUYHBLIM OCyLLUEeHUEM NOYUBLI UMK Be3, a Takke Kabe-
neun, NPoNoXeHHbIX Ha Bo3ayxe. TepMUH «YCTAHOBUBLLUMNCA PEXUM» O3HaAYaeT TOK NOCTOAHHOU BENUYUHGL
npn HenpepblBHOM pexmnme paboThl (100 Y%-HbIN KO3 PULUMEHT HarpysKkn), 4OCTaTOUHbIA OANS TOro, YTo0OL
AaCUMMTOTUYECKM CcO3daTb MaKCUMarbHYHO TemMnepaTtypy Xunbl NMPU NOCTOAHHBLIX YCINOBUAX OKPpyXaroLlleWn
cpeasbl.

HacTtodawu ctaHgapT coaep XUt popmMynbl ANs pacyeTa Ten1IoBOro ConpoTUBNEHUS.

®opmMynbl, NpMBeAeHHbIE B HACTOSALWEM cTaHgapTe, ABNAKTCA A40OCTaTOYHO TOYHBLIMU U B TO XXE BPeMs
NO3BONAIOT BapbUPOBaTbh HEKOTOPLIE BaXKHbIe NapaMeTpbl. ITU NapaMeTpbl MOXXHO pa3gennTb Ha rpynnbi;

- NapaMeTpbl, OTHOCSLMECS K KOHCTPYKLUUKX Kabensa (Hanpumep, yaenbHoe TennoBoe COnpoTUBNEHUE
N3ONSLNOHHOIO MaTepuana), Ans KOTopbIX ObINU BbIOPaHbl XapakTepHble 3Ha4YeHUs, OCHOBaHHbIE Ha onybnu-
KOBaHHbLIX paboTax;

- NapaMeTpbl, OTHOCALLUMECS K YCIOBUAM OKpyKatoLlleWn cpeabl, KoTopble MOTYT ObITb O4YeHb pPa3Ho00-
pasHbl, BLIDOP 3TUX NapamMeTpoB 3aBUCUT OT CTPaHbI, B KOTOPOW UCNONb3YHOTCHA UK AOMMKHBI UICMONb30BAaTLCH
Kabenu;

- NapaMeTpbl, KOTOPbLIE NPUHUMAIOT NO COrnalleHno MeXxay U3roToBUTenemM 1 NnoTpebuTenem, n KoTo-
pble KacaloTcs 3anaca HaaeXHOCTU paboThl Kabens (HanpuMmep, MakcumMmanbHaga TeMmnepartypa Xunbil).

1.2 O003HavYeHuUA
B HacTosiLeM cTaHaapTe npuMeHeHbl cnegyoumne obo3HavYeHus:

D, — HapyXHbli gnameTtp OpoHN, MM;
D, — BHYTPeHHNX AnameTp KaHana, MM;
D, — HapyxXHbln gnameTp Kabena MM SKBUBaNeHTHbIA AMamMeTp rpynnbl U30NUPOBaHHBLIX XU B

Kaberse, NPoNoXXeHHOM B Tpybe, MM;
Hapy>XHbI anameTp Kkabensa, ncnonbayemoin B 2.2.1, m;

>
|

— HapYXHbIA AnamMeTp KaHana, MM;
— HapyXHbIW gnamMmeTp MeTanimyeckomn odonovkn, Mm;

anameTp BoobpaXaeMoro COOCHOro UMnMHApa, Kacarwowerocs BbICTYNOB roddpupoBaHHOW
0OONMOUYKA, MM;

¢ — QAuameTp BooODOpaaeMoro COOCHOro LunuHapa, KacarwLwerocs HapyXHoW NoBepxXHOCTU BMa-
AVH roppupoBaHHon o0bonodku, Mm, D= Dy + 2t;

C 0
O

O DOD
|

O

U3paHune odbmumnanbHoe
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anameTp BooDpaxaemoro LMNKMHApPa, Kacatoweroca BHYTPEeHHEeU NoBEPXHOCTU BbICTYMOB
rodopmpoBaHHon obonoukn, My, D;. = D, . — 2f;

anameTp BoobpaxaeMoro uunuHapa, KacarLlerocd BHyTPpeHHeW NoBepXHOCTU BNagnH rod-
PUPOBAHHON ODONOYKA, MM;

KOHCTaHTa, ncnonbsyemasa B 2.2.1.1;

KoadhdnumeHT anga kabenenm ¢ NoACHOU nsonsaunen, onpegeneHHbin B 2.1.1.2.2;
KoaddbnumeHT anga Kabenenm ¢ NosACHOU nsonsunen, onpegeneHHoin B 2.1.1.2.5;
reoMeTpudecknid akTop ans kabenen ¢ NOSACHON N3oNsLUen:;

reoMmeTpudeckuin daktop Ansa kabenen ¢ otaenbHO OCBUHLIOBAHHBIMUA U3CNUPOBaAHHBIMA
Xunamu (kadenu tuna SL) 1 ana kabenen ¢ otaenbHbIMUA antOMUHUEBLIMXA 0BONOYKaMK MO
KaXKJ0W U30NUPOBaHHOW Xune (kabenu tuna SA);

MHTEHCUBHOCTb COSMTHEYHOro U3ny4deHus (cm. 2.2.1.2), BT/m2;
KO3 PULIMEHT 3KPaAHMPOBaHUSA ANS TENNIOBOro CONPOTUBNEHUSA 3KpaHUPOBAaHHbLIX Kabeneu;
KO3pPULMEHT, ucnonb3yembln B 2.2.1;

rmybunHa npoknaaky Ao ocu Kabenst N LeHTpa TpeyrofbHuKa (Npy pacnonoXkeHnum kadbeneu
TPEYroNbHUKOM), MM;

pacCcTodAHME OT MOBEPXHOCTK 3eMSIN A0 LeHTpa rpynnbl KaHarnos, MM;
4yucno Kabenen nNog Harpyskom B rpynne KkaHanos (cMm. 2.2.7.3);
TeNnoBOe CONPOTUBMEHNE Ha dpasy Mexay Xunou n obonoukon, K- m/BT;
TENSIOBOE CONPOTUBMIEHMNE Mexay obonoukon n opoHen, K- m/BT;
TeNoBOE COMNPOTUBMEHNE HAPYXXHOTO 3aLlLUUTHOro nNokpbiThs, K- M/BT;

TENMOBOEe COMPOTUBIIEHNE OKpyXatowen cpedbl (OTHOLWEeHMe MNpeBbilleHUA TeMnepaTyphl
MOBEPXHOCTU Kabena Hag TeMrnepaTtypon oKpyXarwen cpeibl K NoTeEPSAM Ha eanHULY ONK-
Hbl), K- M/BT;

TENNMOBOE CONPOTUBIIEHUE OKpyXarolwen cpedbl C NONpaBkoM HA CONMHEYHOE U3NydeHue,
K-M/BT;

TennoBoOe CONpPoTUBNEHNE MeXxay Kabenem 1 kaHanom (Tpyoon), K- m/BT;
TennoBoe ConpoTuBneHne KkaHana (Tpyosl), K- M/BT;
TennoBOe CONPOTUBNEHUE cpeabl, oKpyXatoLlen kaHan (Tpyby), K- m/BT;

KOHCTaHThI, UCNonb3yeMble B 2.2.7.1;

ON3NeKTpUYecKkne noTepn Ha eanHULy anvHel Ha gpasy, BT/m;

noTepu, paccensaemble B Kabene k, BT/m;

obLlasa aHeprusl, paccenBaemas B xenobe, Ha eguHULY ANUHBI, BT/M;
KOHCTaHTa, ucnonbdyemasa B 2.2.7.1;

KOHCTaHTa, ncnonbsyemada s 2.2.1.1;

HapPY>XHbI AUnamMeTp NOACHOW U3ONALUN, MM;

HapPY>XXHbIN AnaMeTp XUnbl, MM;

MUHUMaNbHbIA AUaMeTp OBanbHOW XWIbl, MM;

MaKcUManbHbIA AMamMeTp OBallbHOW XUIbl, MM;

MaKCUMaribHbIA gnamMeTp aKkpaHa UM obonoYvkn Npn oBanbHOW XUne, MM;
MUHUMaNbHbIA gMamMeTp 3KpaHa Ui obonoYkn Npr oBanbHOW XUNe, MM;

anameTp 3KBUBANEHTHOW KPYTTIOWU XKUIbl C TAKOW e NoLwaabio nonepeyvyHoro cevyeHnUa 1 cte-
NeHbIo YNJTIOTHEHNUA, YTO U paCOoHHAada XXuna, MM;

KOHCTaHTa, ucnonbsyemasa s 2.2.1.1;

KoahPULIMEHT TeNnoBoro paccesaHus, BT/m2K>/4;
HaTypanbHbIM Iorapugm (10rapuem no 0CHOBaHUIO €);
YUCIIO XN B Kabene;

yacTb nepumeTpa KabenbHoro xenoba, 3gpdPekTUBHOrO B 4YacTM paccesHUa Tenna
(CM. 2.2.6.2), M;
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pagnyc OKPY>KHOCTU, ONMUCAHHOW BOKPYT ABYX UK Tpex daCOHHbIX XU, MM;

paccTosiHNEe MexXay OCAMU cocegHNX Kabenen, pacnonoXeHHbIX B rpynne 13 Tpex He conpu-
KacaroLmMxca gpyr ¢ Apyrom kabenen, NponoXeHHbIX rOpU3oOHTaNbHO, MM;

TONWMHA N3ONALUN MeXay KUNamMn, MM;
TONWMHA N30NALUN MeXay Kunamm 1 o6onoYKon, MM;
TONWMHA NOAYLKNA, MM;

TONMLUMHA 3aLUTHOrO NOKPLITUSA, MM;

TOJMWWKHa W30NAUNA KATIbl, BKITHOYAA 3SKPaHUPYHOWWE JNEeHTbl NMIKC MoNoBUHa TOJIWMHBI
NOBbIX HEMeTaMMYEeCKUX NeHT NOBEPX CKPYHEHHDBIX XKWUJ1, MM,

TONMWMHA ODONMOYKNA, MM;

2L (em. 2.2.2);

De

el (cM. 2.2.7.3);

b

CTOPOHLI rpynnbl KaHanoB (y > Xx) (CM. 2.2.7.3), MM;

cpeaHsada Temnepartypa cpeabl Mexay kabenem un kaHanom (tTpybon), °C;

OOMNMyCcTUMOe NpeBbilleHe TeMnepaTypbl XUkl Hag TeMnepaTypou oKpyxatLlen cpeasl, K;

KO3PPULNEHT, XapaKTepusyoLnin AUaneKTpnieckie notepu npu onpegeneHnn T, Ans
Kabenen, NPonoXXeHHbIX Ha Bo3ayxe, K:

KO3 DULMEHT, XapakTepusyoLWUn AU3neKTpnieckme notTepn U NpssMoe conHevyHoe nany4e-
He npu onpeaeneHun T, Ana kabenei, NPONOXeHHbLIX Ha BO3AyXe, C UCMOMb30BaHNEM

pUCyHKa 8, K;

PA3HOCTb MeXay cpegHen TemMnepaTypon Bo3gyxXa B KaHane n teMnepaTtypon oKpyXXaroLlen
cpefbl, K;

PAa3HOCTb MEeXay TeMMnepaTypon NOBEPXHOCTN Kabensd Ha BO3ayXxe N TeMnepaTypon oKpyKa-
loLen cpeasl, K;

MNOBLILLEHWE TeMnepaTypbl BO3ayxa B kKabenbHOM xenobe, K;

COOTBETCTBEHHO, OTHOLWIEHNe ODLWMX NoTepb B MeTananmyecknx obonodvkax n oTHoWeHune
oOLLMX NOTEPL B BpoHe K obLWMM NoTEPAM B XunaxX (N NoTepb B 04HON 000No4Ke nnm opo-
He K moTepaAM B O4HOW Xune);

"-l'ﬁ

KO3 PULMEHT NoTepb Ana cpeaHero Kabe-
ng;

Tpn kabend, pacronoXeHHble B OOHOW
MNIOCKOCTN Be3 TpaHCcno3nuumn, ¢ obonoYvka-
MW, cOeaNHEHHbIMU Ha 0BOUX KOHLaX.

KoadbdbULUMEHT NoTEPb ANS BHELWWHEro kabe- |
na ¢ HaMdoNbLUMMIN NOTEPSAMU;

ko3 dnLKMEHT NoTepb A9 BHeLHero kabe-
M C HAUMEHbLUMMN NMOTEPAMU; ’

yAenbHoe TenyioBoe conpoTuBneHne nsonaumm, K- m/BT;
yaenbHOe TeNnMoBoe CONPOTUBNEHNE MaTepuana 3anonHutens, K- m/BT;
yaenbHOE TENNOBOE CONPOTUBMNEHNE 3EeMIN, OKpYyXatoLWen rpynny kaHanos, K- M/BT;

yaenbHOe TEMMOBOE COMPOTUBMNEHNE OeToHa, WUCMOMNb3yeMOro AN rpynnbl KaHanos,
K-mM/BT;

yaenbHOe TEenioBoe COMNPOTUBIIEHNE METaNNUYECKNX 3KPaHOB MHOTOXWUMNbHBLIX Kabenen,
K-mM/BT;

yAenbHoe TensoBoe conpoTmuereHne martepuana, K- M/BT;

KO3t dULMEHT NOrNOLLEHNS COMTHEYHOro N3NYy4YeHNsa NOBEepPXHOCTbIO Kabens.
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2 PacyeT TennoBbIX CONPOTUBIEHUN

2.1 TennoBoe conpoTUBrieHUe 3N1EMEHTOB, COCTaBNAKLWMUX Kabenb, T4, Tou T,

B naHHOM pasaene npueedeHbl opMynbl AN pacyeTa TenOoBbIX CONPOTUBNEHNN Ha eAUHULY OANUHBI
pasnu4YHbIX anemMeHToB Kkabena T,, T, n T, (cM. MOK 60287-1-1, noapasaen 1.4). YaenbHble Tennosble
COMNPOTUBMEHUS MaTeEPUANOB, UCMONb3YEMBIX B Ka4YeCcTBe U30NALUMN U 3aLUTHBIX MOKPLITUA, NpUBedeHbl B
Tabnuue 1.

[1p1 BLINONMHEHU paCcYEeTOB TEMMOBLIX COMPOTUBAEHUN MPUHATO, YTO 3KpaH U3 MeTannmMuyecKnxX NeHT
ABNSIETCA COCTABHOW YacCTbio XUNbl UMY 0OONMOYKNU, a 3MEeKTPonpoBoadaLLIMe CNou (BKMoYas NeHThl N3 3NekK-
TPONPOBOASALLEN DyMarn) cCHNTAOTCSH COCTABHOW YacTbio U30NsLUMA. B 3TON CBA3U cneayeT MUSMeHUTb onpeae-
NeHHble pasMepbl 3lIEMEHTOB Kabens.

2.1.1 TennoBoe conpoTUBNeHUe MeXay OAHOU XXUNou u obonoukoun T,

2.1.1.1 OaHoOXUNbHble Kabenu

TennoBoe CONpPOTUBNEHUE MeXAY OQHOW XUITon U 0bonoYvkon T4 onpeaensaoT no popmyne

T.=Pn|1+ 40| (1)
2T d.

rae pr — YyAenbHoe Tennosoe conpoTusneHne nsonauumm, K- m/BT;
d. — AnameTp Xunbl, MM;
t, — TONWWHA U3oNALUN MeXAY KUMON N 0OONOYKON, MM.

[TpunmeyaHwune—OnarodppupoBaHHbiX 060MoYeK {1 onpeaensioT Ha OCHOBE CPEAHENo BHYTPEHHEro AnameTpa

0DOMOYKM:
[f)ﬁ +£)oc]__t
2 s
2.1.1.2 Kabenu ¢ nosacHon nsonaumein
TennoBoe conpoTuBnieHne T, Mexay OAHOWN XXUNoWn 1 0605104KoU onpeaensatoT no gopmyne

Ty = gT G, (2)
T

rae G — reomeTpudecknid pakTop.

[TpumeyaHwune—OndarodppupoBaHHbiX 060MoYeK {1 oNpeaensoT Ha OCHOBE CPEAHEro BHYTPEHHErNO AnameTpa

0B0ONOYKI:
([)H +[)oc] f

2 S

2.1.1.2.1 OByxKUNbHble Kabenn ¢ KpyribIMn XXMnamum n NnOACHON N30NsiLNeEN
[[eomeTpuiecknn paktop G NpMBedeH Ha pUCyHke 2.

2.1.1.2.2 [BYyX>KUNbHble KAbenn ¢ CerMeHTHbLIMMN XUnamum U NOACHOW U3onaumen
[[leomeTpuyeckn paktop G onpedensaroT no popmyne

G = 2F,In da | (3)

2.2t

2n(d , + 1) -t

d, — HapyXHbl AnameTp NOACHOWN U3ONALNU, MM;

r{ — pajgnyc OKPY>XHOCTU, ONMNCAHHOU BOKPYT KU1, MM;

d, — AnaMeTp KPYriou XXusbl € TakoW Xe Nowaabio NonepeyHoro ceveHnsa n cteneHbto YNnoTHEeHUS, YTO U
dbacoHHas XXuna, MM;

{ — TOnWKMHa U3oNALNKN MeXay Xunamm, Mm.

2.1.1.2.3 TpexKkunbHble Kabenu ¢ KpyribiMn XXnnamum 1 nosiICHOW N30NaLUEN
Ana TpexkunbHbIX Kabenen ¢ KpyrnbiMy Xnnamm U noscHoOu usonauumen T, onpeaensaoT no gopmyne

o, 0,67:;1
— M1
T, > G+ 0,031 (ps—p; Je C | (4)
1
rae p; — yaelbHoe TennoBoe conpotmueneHne usonaunu, K- m/BT;
pr— YyAenbHOe TennoBoe ConpoTUBNeHue MaTtepuana 3anonHurtens, K- m/BT.

rae koadpdpuuneHt F =1+




[OCT P M3K 60287-2-1—2009

['eomeTpudecknmn paktop G npmBegeH Ha PUCYHKe 3.

[TpunmedyaHune—[nakabenen ¢ bBymaHON NPpoNUTaHHOW U30NALNEN pr = p;, CrieaoBaTenbHO, BTOPOW YIEH B
NnpaBon 4YacTu BblWENPUBEOEHHOIO YPABHEHNA MOXHO HE YYNTLIBATS.

Insa kabenen ¢ aKCTPYAMPOBAHHOW U3ONAUMEN yOENbHOE TENNMOBOE CONPOTUBIIEHME MartTepuana 3anofHUTENS
MOXET HaxoanTbCA B npegenax ot 6 4o 13 K- m/BT, B 3aBUCMMOCTM OT Martepuana 3anonHuTens n ero yniotHeHus. ns
BONTOKHNCTOrO NONMMNPONMNEHOBOro 3anonHuTens pekomeHayertcs 3aHadvedmne 10 K- m/BT.

BoiwenpvBeaeHHOE ypaBHEHNE NPUMEHSETCH ANs Kabenen ¢ 3KCTPyaAnpPOBaHHOW U30NALUEN, B KOTOPLIX Kaxaas
N30NTNPOBAHHAs Xuna uMeeT OTAerNnbHbIM NPOBONOYHbIWM 3KpaH, U ANd kabenen ¢ obwmm MmeTannn4Yecknm SKpaHoM No
TPEM U3ONUPOBAHHBLIM XUINAaM.

2.1.1.2.4 TpexKunbHble Kabenn ¢ oBalibHbIMU XXUNaMMN 1 NOSICHON N30NALNEN

[aHHbIN Kabenb paccMmaTpuBaeTcs Kak kKabenb ¢ KpyribIMU XnUNamMmui 3KBUBaNEHTHbIM gnameTpom d..,
MM,

d.=+Jdey - dem » (5)

rae d.y — MakcuManbHbIi AuaMeTp OBanbHOW XUrbl, MM;
d.,, — MUHUManNbLHLIA AnameTp OBaribHOW XUMbl, MM.

2.1.1.2.5 TpexKunbHble Kabenn ¢ CEKTOPHLIMU KNMaMn 1 NOACHOW N30NALnen
[[eomeTpudecknin paktop G Ang AaHHbIX Kabenen 3aBUCUT OT POPMbI CEKTOPOB, KOTOpast MOXET ObITb
pasnM4YHOW B Kabensix pasHbiX nsrotosutenen. @akrop G onpegensoT no gopmyne

da (6)

G=3FIn| 2|
|2

3t |

2n(dy + 1) -t

d, — HapyXHbIM AnamMeTp NOACHON U30NALUU, MM;

r{ — pagnyc oKpY>KHOCTWU, ONUCaHHOU BOKPYT XU, MM;

dy — AWaMeTp KPYrnou XXuUnbl ¢ TakoW e nnowaabio nonepeyHoro ceveHnsa U CTeNeHbo YNnoTHEHUS, YTO U

dbacoHHas xuna, MM;
{ — TONWMHaA U3ONALMKN MeXay Xunamm, Mm.

rae kKoappuumeHT £, =1+

2.1.1.3 TpexxKunbHble kKabenu, aKpaHNPoBaHHbIE METaNNMMYECKON NEHTON
2.1.1.3.1 3KpaHupoBaHHblIe Kabenu ¢ KpyrnbIMn1 XX1Unamu
Kabenu ¢ bBymakHon nsonsuuen gaHHoro Tina MoXXHO paccMaTpuBaTh Kak Kabenu ¢ NoACHOU N3onsiumen,

ONsl KOTOPbIX tlj =0,5.

[1ns Toro YTobbl y4ecTb TENNONPOBOAHOCTb METaNNIMYECKOro 3KkpaHa, pe3ynbTaT cnegyeT YMHOXUTb Ha
ko3 duuuneHT K, HasbliBaeMblil KO3 DPULNEHTOM 3KpaHUPOBaHUA, 3Ha4YEeHUA KOTOPOro NpuBeaeHbl Ha PUCYH-

o
Ke 4 Ana pasnniHbIX 3Ha4YEeHUN d—1 N pasnnUYHbIX XapakTepucTuk kabens. Takmm obpasom:
C
T, =K G (7)
2T

TpexKunbHble Kabenn ¢ 3KCTPYANPOBaHHOW N30NsLMeNn U OTAENbHBIMWU 3KpaHaMn U3 MeaHbIX NEHT MNo
KaXkaou N30NMMPOBaHHON XKUNe cneayeT paccMmaTtpuBaTth Kak kabenu tuna SL (em. 2.1.1.5, 2.1.2.2).

Ona Tpex>knnbHbIX Kabenen ¢ 3KCTpyanpoBaHHOU U3onaumnein n otaenbHbIMAU 3KkpaHaMn M3 MeHbIX Mpo-
BOMOK MO KaXXAoW N30NMMPOBAHHON XUMe 1Unu odLmmM MeTannmM4yeckum 3KkpaHoM no Tpem U3oNMpOBaHHbLIM
Xunam cm. 2.1.1.2.3.

2.1.1.3.2 3KpaHMpoBaHHbIE Kabenu ¢ oBaribHbIMU XXUMamMu

[daHHBIN Kabenb paccMaTpMBaOT KakK 3KBUBANEHTHLIN Kabenb € KPYrMbIMA XUNMaMUN, C HAPYXXHBIM Aua-
METPOM Xunbl d, = /gy - Ao

2.1.1.3.3 3KpaHupoBaHHble Kabenn ¢ CEKTOPHbLIMU XXUMamMu

T, paccunTbIBalOT TaK Xe, Kak Anda kabenen ¢ CeKTopHbIMU XUnamm 1 NOACHOW N3oNALnen, Npmu 3Tom d,
paBeH AMaMeTpy OKPY>XHOCTU, ONUCAHHOW NOBEPX CKPYYEHHbIX WM. Pe3yneTat yMHOXalOT Ha KOS PULIMEHT
3KpaHUpoBaHWUA, NPUBEeAEHHBIN HA PUCYHKE 5.

2.1.1.4 MacnoHanonHeHHble Kabenn

2.1.1.4.1 TpexKunbHble Kabenun ¢ KpyrnbiMU XXnnamu, ¢ sKkpaHamm U3 MeTannm3nmpoBaHHbIX OYyMaXKHbIX
NEeHT Mo U30TMPOBAaHHBLIM XKUNam, C MacnonpoBOAALLMMN KaHanaMmmy Mexay >Xunamu
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TennoBoe conpoTUBNEHWEe MexXay OAHON Xunon n obono4vkon T, onpedensatoT no opmyne

2L; 8
C {

rae d, — guameTp Xunbl, MM;
t; — TONWUHA N30NALMUN XUNbI, BKITOYaaA TONWMHY CIIOA CaXXn N MeTannnMs3npoBaHHbIX Oy MaXXHbIX NeHT
NAOC NONOBMHA TONWKUHEI MIOBLIX HEMETANNMUYECKUX NEHT NOBEPX TPEX CKPYHEHHBIX XU, MM:;
pr— YyAenbHoe TennoBoe conpoTuBneHne usonauuum, K- m/BT.

Ona doopmynel (8) NpeaAnoNoXeHo, YTo MeTannundeckme KaHanbel 1 Macno, Haxoasuweecd B HUX, UMEIOT
O4YeHb BbICOKYIO MO CpaBHEHUIO C U30NALMeN TENNONPOBOAHOCTbL, M MO3TOMY (POPMYY MPUMEHAIOT He3aBUCU-
MO OT MeTanmna, U3 KOTOPOro N3roTOBNEH KaHar, 1 OT ero TONWMHBI.

2.1.1.4.2 TpexKkunbHble Kabenu ¢ KpyrnbIMn XXUnamu, ¢ akpaHaMmnu U3 metannmieckmux NeHT no N3onun-
POBaHHLIM XXWMaM, ¢ MacnonpoBOAALLMMN KaHanamMmm Mmexay >Kunamu

TennoBoe conpoTUBMEHNe MexXay o4HON KUnon 1 obono4vkon T, onpeaensatoT no gopmyne

_ d (9)
T, = 0923 c
1= 0,99 pT{ 2T +2t,-]’

rae t; — TonwmMHa N3oNALNN XWUIbl, BKIOYAs TOMWUHY MeTanMYecknx 3KpaHUpYyoLWKUX NEHT U MONOBUHY
TONLMHBI MOOBIX HEMETaNNUYEeCKMUX NEHT, NOBEPX CKPYYEHHbBIX XKW1, MM.

[TpnmeyaHune—[daHHyo dopmyny NPUMEHAIOT HE3ABUCUMO OT UCMOMb3yEMbIX METaNMNoOB NEHTOYHbIX Kpa-
HOB 1 MacnonpoBOASLLMX KaHArOoB.

2.1.1.4.3 TpexKkunbHble Kadbenu ¢ KpyrnbIM1 XXUnamm ¢ sKkpaHaMmm N3 MeTanmmyueckmnx neHT no N3onunpo-
BaHHbIM XXunnam, 6e3a sanonHuTenenm n MacnonpoBoAsiLLnNX KaHanoB, ¢ cbMOTKOW NNeTeHON MeaHOW NMEHTON No
CKPYYEHHBIM U30NTUPOBAHHLIM XXMUNaM 1 B antoMUHUEBON roppUpoBaHHOU 0boNovKe

TennoBoe conpoTuBneHne T, Mexay o4HOW TOKOMPOBOAALLEN XUIToN U obonoukon onpeaensroT Mo

opmyne

-, 10,62
7= A5 [ 19 |7 oy, [de =28, (10)
' pl74 | D, 2 d, )

rae tg — CcpeaHN HOMUHAaNbHbLIN 3a30Pp MeXay MeTannM4eckKMMi NeHTamMm akpaHa rno n3oIMpoBaHHON XKuse
N CpeaHUM BHYTPEHHUM ANamMeTpoM O0BONoYKN, MM;

tg: 0,5{ Dt ;ch —216DC]; (11)

D.— AnameTp aKkpaHa 13 MeTanindeckux NeHT, HanoXeHHbIX Ha U30NTMPOBAHHYHO XY, MM;
&y — TONWNHa MeTann4ecKkoun NeHTbl 3KkpaHa no N3oMPOBaHHOW XUNe, MM.

[MTpumeyvaHnune— dPopmyny (10) NPUMEHSAIIOT HE3ABUCUMO OT UCNONBb3YEMOIO METANa NEHTOYHbIX 3KPAHOB.

2.1.1.5 Kabenu tunos SL n SA

TennoBoe conpoTuBrieHWe T, onpefensatoT Tak Xe, Kak Ansa oOHOXKUNbHBIX Kabenen.

2.1.2 TennoBoe conpoTUBNeHUe Mexay obonoukon u 6poHen T,

2.1.2.1 OgHOXUNbHBIE, ABYXKUMbHBIE U TPEXKUMbHbIE Kabenu, nmerowne obLLyle MeTannu4eckyto
000OUKY

TennoBoe conpoTUBNeHUe Mexay obonoykon n bpoHen T, onpeaenaoT No popmyne

1 2t (12)

T, = In| 11 :
2 an’ D¢

rae t, — TonwMHa NoAyLIKU, MM;
D, — HapyXHbl agnameTp obBONOYKU, MM.

2.1.2.2 Kabenu tnnoB SL n SA
TennoBoe conpoTUBNEHUE 3anoTHUTENS 1 NoayLWwKn nog 6poHen onpeaensoT no gpopmyrne

T,=G (13)

rae G — reomMeTpuUYecKknn pakTop, nprueedeHHbIN Ha PUCYHKE 6.

6
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2.1.3 TennoBoe conpoTUBNeHNEe HaPYXXHOro 3alUTHOro NoKpbITUA I,
TennoBoe cCoONpoTUBNEHMNE HAPYXXHbIX 3aLUTHBIX NOKPBLITUN T4, HANOXEHHbIX KOHLUEHTPUYECKUMMN CIOS-

MW, ONpeaengaroT no gpopmyne
1 2 (14)
T-=—prin|1+ 23|,

roe fo — TONWnHa 3aWMUTHOrO NMNOKPbLITUSA, MM;
D, — HapyXHbI guameTp 6POHU, MM.

[TpumeyaHune— [naHebDpoHMPOBaHHLIX Kabenen 3a D, NpUHUMAaIKOT HAaPYXXHbIN QUaMeTp anemMeHTa, pacrnona-
raemoro 0bbIYHO HENOCPEACTBEHHO Mo DPOHEN, T. €. 0BONOYKKM, 3KPaHa NN NOAYLLKM.

Ana roppupoBaHHbIX obonovek T, onpeaenaoT no popmyne

1 DA~ + 2t
T,= ' prln|_2oct2s |
3 27 pT (DOC + DH’] (15)
> + {

2.1.4 Kabenu B TpybonpoBoaax
Ona TpexknnbHbIX Kabenen gaHHOro Tuna MMeeT MecTo cneaytoLllee:
a) TensoBoe conpoTuBIeHne T4 U3ONALNN KaXKAoU U30TTMPOBAHHOW XXUNbl MEXAY XUNOW U 3KPaHOM. T
onpepenseTcs MeToaoMm, npueedeHHsIM B 2.1.1 ANg oAHOXKUMNbHBIX Kabeneu;

b) TennoBoe conpoTuBneHne I,, coctosllee N3 AByX KOMNOHEHTOB!
1) TennoBOro ConpPOTUBNEHMSI NIODOro HApPYXXHOMo NOKPLITUA MO 3KpaHy UK 0boNoYKe KaXkaon N3onun-
pOBaHHOW XWUnbl. 3Ha4YeHWe, nogcraBnaeMoe Ana AaHHOro KoMnoHeHTa I, B popMyJly HOMUHANbHOU
TokoBOW Harpy3ku no MOK 60287-1-1 (noapasaen 1.4), assnsieTcs sHa4YeHMeM ang kabensd B Lenom, T. e.
NaHHOe 3Ha4YeHne Ang TpexXKMNbLHOro kabens coctaBuT 1/3 OT 3Ha4YeHUA AaHHOW BeNMUYnUHLI A4N1s1 04HON
N30TMPOBAaHHOW XU,

3HaveHWe TenMOBOro CoONpPoTUBNEHUA HaPYXXHOIMo NOKPLITUA ANd OAHOW U3ONMPOBAHHOW XUNbI
onpeaensitoT No MeToay, NnpuBedeHHOMY B 2.1.2 ANga noaywKy oaHOXUNBbHBIX Kabenen. Npn aTom, npn
OBallbHbIX XUNax 3a gnameTp 0DONOYKN KPYrnowu XXMnbl NPUHUMAKOT cpeaHereoMeTpuieckoe MaKkcu-

MasibHOro ¥ MUHUManNbLHOTO AUamMeTpoB dy, 1 d,, (\/dy - dp );

2) TennoBOro CONpOTUBMEHUA rasa UM Macna, HaxoasilWMxXcs Mexxay NoBepXHOCTAMU N30NTUPOBAHHLIX
XUN n tpyoon. laHHoe conpoTUBNEHNE ONpeaensatoT Tak Ke, Kak KOMMOHEHT TEMNMOBOro CoNnpoTUBMNEHUS
T4, NpeacTaBNALWMA TENITOBOE CONMPOTUBIIEHUE BO3AYLLUHOIO NPOMEXyTKa MexXxay kabenem U BHyTpeH-
HEN NOBEPXHOCTbIC TPYDLI, Kak ykasaHo B 2.2.7.1.

PaccuntaHHoe 3HaveHne byaeT OTHOCUTLCH K Kabento B LienoMm, 1 ero cneayet npubaBnTh K 3Ha-
YeHUo, BbIYMCIIEHHOMY B COOTBETCTBMM C NepedncneHmnem 1), ana nocneayrollen nogcrtaHoBKA MoJy-
YEeHHOW CYyMMbl B Ka4vecTBe 3HavyeHua [, B POPMYyJly HOMMUHaNbHOWM TOKOBOM Harpyskm no
MOK 60287-1-1 (noapasgen 1.4);
C) TenrioBoe conpoTuBrieHne T4 Hapy>XHOro NoKpbITUA TPYObI. PacyeT T4 npuBeaeH B 2.1.3. TennosbiM

COMPOTUBIIEHMEM CaAMON MeTannMM4eckon Tpyodbl MOXHO NpeHebpeusb.

2.2 TennoBoe conpoTUBIeHUe OKpyXatoleun cpeabl 7,

2.2.1 KaGenu, nponoxeHHble Ha BO3ayXe

2.2.1.1 Kabenu, 3alimieHHbIe OT NPSAMOro CONMHEYHOro U3nyvyeHus

Tennosoe conpoTuBneHune T, cpeabl, OKpyXatolen kabenb, NPonoXXeHHbIN Ha Bo3ayXe U 3alUMLEeHHbIN
OT NPAMOro CONMHEeYHOro U3nydeHus, onpeaensawT no gopmyne

1
I = | (16)
4 xD:h(ae, )
‘e h=% +E (17)
(Deg )’

D, — HapyXHbI AnameTp kabens, m; ans roppupoBanHblx obonovek D; = (D, .+ 2t;)- 1073, m.

[TpnmedaHune—B popmynax nyHkra 2.2.1 D; N3MEPAETCH B METPAX;

h — kKo3oPULMEHT TENNOBOro paccedaHust, Nony4YeHHbIN No BeillenpuseeHHOW doopmMyre, rae UCnosb-
3YHOTCH KOHCTaHThI Z, E n g n3 Tabnuubl 2, nnn No KpyUsbiM, NpUBEeAEHHBLIM Ha pUCYHKax 7a, /b n 7c,
Bt/m2 - Ko4
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Kabenn ¢ HapyXHbIM 3aLUTHBIM MOKPLITUEM U Kabenu, nMeroLlne HeMeTanMUMYEeCcKyo NOBEPXHOCTD,
crneqyeT OTHECTU K Kabensim ¢ YepHOW NOBEPXHOCTLIO. Kabenun 6e3 HapyKHOMO 3aLMTHOMO NOKPbLITUS, C He3a-
LL|MLLIEHHOW CBUHLUOBOW OB0OYKOW NI BpOHMPOBaHHbIE AOMKHbI UMEeTb 3HadeHue h, paBHoe 88 % 3Ha4YeHus,
COOTBETCTBYHOLLEro Kabensim ¢ YepHOM NOBEPXHOCTLIO;

AB, — npeBbIlUEHNe TeMmnepaTypbl NOBEPXHOCTU Kabena Haa TemMnepaTypon oKpyxXatolen cpebl (CM.
MeTon pacyeTa), K.
[1na kabenen B He3anoHEeHHbIX Xenobax cMm. 2.2.6.

Pacuet (AD, )14 MmeTogoM nocneaoBaTtenbHbIX NPUBNMKEHUIA NPpUBEAEH HMKE. ANbTEepHaTUBHLIN rpa-
dunieckmn metoa npmBeaeH B 3.2.

OnpeaensaoT KOIPPULNEHT Kx:

_  nmbih [T, ] (18)
= FTo(14+ 2q) + Ta(1+ g + 2o ) |
AT v+ 1)L n o(1+ 1) + T3(1+ 1,4 2)_
3aTeM NpoBoAsAT pacyeT no popmyne
- 0,25
1714 _ AO + AB, (19)
(ABs )y, 17 1/4 ’
1+ Kp(AOg )y ™
yCcTaHaBMBad HadanbHOe 3HadeHue (,ﬁdi%)s)”’4 = 2 W TMNOBTOPSAA BbIMUCNEHUA A0 OOCTUXKeHUS
14 1/4 .
(ABg) . , —(ABs), " < 0,001. Tpn sTom:
i ) 20
A9d= Wd 1 1 7:1 n?\,sz , ( )
_1+?v]+?u2 2 1+?v]+?u2_

AB — gonycTumoe npeBbllleHne TeMnepaTypbl XUkl HaJ TeMnepaTypon oKpyXKatoLlien cpebi.

KoadbpuuneHT A6, nMmelownun pasmepHOCTb PasHOCTU TemnepaTyp, y4uTblBaeT ANSMeKTpuyeckue
notepun. Ecnu guanekTpuyeckne notepu He NPUHUMAOT BO BHUMaHWe, To A6, = 0.

2.2.1.2 Kabenu, nogsepratowimecst npsiMomMy BO34eUCTBUIO CONMTHEYHOro U3Ny4YeHUs
2.2.1.2.1 TennoBoe CONPOTUBIEHNE oKpyXatoLwen cpeapbl T,

B cnyyae, ecnn kabenu HenocpeacTBEHHO MOABEPraloTca BO3AEWCTBUIO COMHEYHOW paauauuu, T,

paccYMTLIBalOT Mo Metoay 2.2.1.1, 3a UcknodeHnem Toro, 4To pacyeT (A6 )14 meTogom nocnegoBaTeNbHbIX
NPUONMXKEHNIN NPOBOAAT NO opMyne

14 _AE) + AQ4 + AO 1929 (21)
(ABg) " .= e
S n+ 1 1 K 174
T A(ﬁes )n _

[1pn 3TOM:

; 22
oDeH | T - To(14 hq) + Ta(1+ g + o) | (22)
(1-|-?\,1-|-?\,2) n

Aeds —

roe ¢ — KOSPPULUMEHT NOrNoLWeHNs1 CONMHEYHOro N3NyvYeHnst MNOBEPXHOCTLIO Kabensa (cM. Tabnuuy 3);
H — WHTEHCUBHOCTb CONTHEYHOTO U3NYYEHUS, KOTOPYIO NPUHUMAaLOT pasHoi 103 BT/mM2 ans 60nbLUNHCTBA
LLUNPOT (pekomMeHaOyeTCd, No BO3SMOXHOCTU, YCTAHOBUTbL MECTHOE 3HaYeHune);

D, — HapyXHblin AnameTp kabens, m; Ans rogppuposaHHbix obonodek Dy = (D, + 2t;)- 1073, m.
KoagpdpuuneHT AB,, MMELWNA pasMepHOCTb Pa3HOCTU TeMnepaTtyp, y4UTbiBaeT NpAMOe CONHEeYHoe
n3nyyeHue.
AnbTepHaTUBHLIN rpaduiecknn MeToa npueeneH Ha pucyHke 8.
2.2.2 OANHO4YHbIE N30NTMPOBaHHbIe Kabenu, NponoXeHHbIe B 3eMre

T, = 21 o7 In [u +u? - 1], (23)
TC
rAe pr — ﬁfeanoe TernnoBoe conpoTueneHne semnu, K- m/BT;
U = D—e:

[ — paccTofHMe OT NoBepXHOCTU 3eMIN 10 OCK Kabens, MM;
D, — HapyXHbl AnameTp Kabenda, MMm; Ana Kabeneun c roppupoBaHHon obonodkon D, = D, + 215.
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Ecnu 3HaveHWe u npeBbilWwaeT 10, gocTaTouHYO annpokcumauuo (¢ TodHocTho Beille 0,001) naeT cne-
ayrowasa gpopmyna
_ ] 24
T4= prin(2u) (24)
2.2.3 lpynnbl Kabeneu, NponoXxeHHbIX B 3eMne (He conpukacarwLwwmuxca)
[na ykasaHHoro cnocoba nNpoknaaku pacyeT NpoBOAAT, UCNOMb3YHA NPUHLKM HANOXKEHUNA, NCXOOALL NN
N3 AONYLWEHUSA, YTO Kaxkabl Kabenb AeUCTBYET KakK NMMHENHBIN UCTOYHUK U HE UCKaXKaEeT CBOE TENJIOBOE MNMone
nN3-3a NPUCYTCTBUSI OpYrnx kabenen.
DTU cnydaun Npoknagku noapasgensaoTcd Ha ABa OCHOBHbLIX BMAa:
- NepBbIA U Hanbonee oOWKMKA cnyvyan — 3TO rpynna HeoAUHaKOBO Harpy)XeHHbIX Kabenen pasHowu
KOHCTPYKUWK. nst 3TOoro cny4vasa Moryt ObiTb AaHbl TONLKO 0OLLME yKa3aHUs Mo METOAY pacyeTa;
- BTOPOW, YaCTHLIA crnyYan — 3TO rpynna oanHaKoBO HarpyXeHHbIX MOEHTUYHBIX Kabenen, Ang aToro
criydyag pacyeTbl MOTYT ObITb NPOBeAeHbI AOCTATOYHO MPOCTO.
2.2.3.1 HeoanHakoBO HarpyXeHHble Kabenu
MeToa, npeagnaraemMsin AN rpynnbl HEOAUHAKOBO HarpPy>XeHHbIX N pasnnyHbIX MO KOHCTPYKUWN Kabe-
Nnen, 3akn4vaeTcs B pacueTe npeBbileHUdA TeMnepaTypbl Ha NOBEPXHOCTU OQHOT0O Kabens, obyCcnoBNeHHOro
NPUCYTCTBUEM APYrux Kabenen, 1 nocneayrowero BelMUTaHUA 3TOMO NpeBbilleHnsa N3 BeNU4nHbl AB, UCNOMb-
3yeMoun B popmMyrnie HoMUHansHou TokoBoWu Harpyskn no MOK 60287-1-1 (nogpasgen 1.4). [lpeasapuUtenbHoO
HeobXxoanUMo NPpUBNN3UTENBHO ONPeaeniTb MOLLHOCTbL, pacCenBaAEMYIO Ha eANHNLE ANUHBI KaXKAoro kabens,
aTa BeNnYMHa BNOCNEACTBUN MOXET ObITb CKOPPEKTUPOBAHA NyTEM pacyYeTOoB, eCli B 3TOM BO3HUKAET HEOD-
XOOUMOCTb.
Takmm obpasom, npeBbileHUE TeMnepaTypbl NOBEPXHOCTU p-ro Kabens A6, HOMUHanbHas TokoBas
Harpyska KoToporo noaneXxuuT onpeaeneHnto, Hag TeMnepartypon okpyKatroLwen cpeabl, 00ycnoBneHHoe pac-
cesiHneMm Tenna ocrtanbHbIMK (g — 1) Kabenamu B rpynne, onpeaensietcd no gopmyne

Aep=A91p+A92p+ Aka+ ... AB

(YneH Aepp npy CYMMUPOBaHNN UCKITIOYaeTC4),

rae Aekp — rMpeBbIlIEHNE TeMNepaTyphbl Ha MNOBEPXHOCTU Kabend, obycnoBneHHoe paccessiHMEM MOLLIHOCTI
W,, BT Ha eguHULYy ANUHLL, B Kabene K,
T
_ d pk (26)
Aekp = ﬁpT W, In o

qp (29)

\M PK )

PaccToaHus dpk ndpy N3MEPSALOT OT OCK p-ro kabensi 4o ocn kabens k 1 A0 0CK 3epKasibHOro N3obpaske-
HUA Kabena kK No OTHOLWIEHUIO K rpaHuLLEe 3eMNSi—BO34yX COOTBETCTBEHHO (CM. PUCYHOK 1).

3aTteM BellM4nHy AB B (popmMyrie HoMUHanbHoM TokoBou Harpysku no MOK 60287-1-1 (noapasagen 1.4)
yMeHbLUIaloT Ha AB, 1 ONpeaensaT HOMUHamNbHYH TOKOBYIO HarpysKy p-ro kKabensa ¢ UCNOoMNb30BaHNUEM BENNYN-
Hbl T,, COOTBETCTBYIOLLEN N30NNPOBAHHOMY Kabeslto B MoMnoXKeHUn p.

OTOT pacyeT NpoBOANTCH ANs BcexX kabenen gaHHOW rpynnbl U BbINOTHASTCA NOBTOPHO B TEX Crnydasix,
Korga HeobXoa4UMO UCKMHOYNTL BOSMOXKHOCTL NeperpeBa Kakoro-nnubdo kabens.

2.2.3.2 OanHaKoBO HarpyXeHHble UaeHTUYHbIE Kabenu

[1pn rpynnoBoU npoknagke BTOPOro BMaa HOMUHaNbHaA TOKOBaA Harpyska HeCKONbKUMX O4WMHaKOBO
Harpy>XeHHbIX UAeHTUYHbIX Kabeneu onpegenaeTca N0 HOMUHaNbHOM TOKOBOW Harpyske Hanbdosnee HarpeToro
M3 HUX. OBbIMHO pacnonoXxeHue kabenen NO3BoNdAeT onpeaennTb, Kakon kabenb dyaeTt Oonblle HarpeT, U
paccynTaTb TOKOBYHO HArpysKy 4ns atoro kabend. B saTpyaHUTENbHLIX CNy4asX, B AOMNONHEHUE K 3TOMY pac-
4yeTy, MOXeT NOHaa0bnTbCAa pacydeT TOKOBOW Harpyskn Kakoro-nmbo gpyroro kabena. Metoa saknoyaeTtcd B
pacyeTe YyTOUHEHHOro 3HayeHunsa T,, y4uTbiBaoLWero B3anMHbl Harpes rpynnbl kadbeneu, n octaBneHnsa bes
M3IMEHEeHUA 3Ha4YeHNa AB, UICNONb3yeMoro B (popMyne HOMUHaNbLHOW TOKOBOW Harpysku no MoK 60287-1-1
(nogpaspen 1.4).

YTOUYHEHHOe 3Ha4YeHne BHeLLHEero TennoBoro conpoTueneHns T, p-ro kabens onpeaenatoT no popmyne

r N TRAYS" IR £ g F a0 N
T4_ 1 pT|n<[u+\/u2—1j d—p1 sz dﬂ dpq ' (27)
T N _\dmz‘\dﬁ'?) Dok, kdm)_J
9 pp
(B kBaApaTHBLIX CkobKax (g — 1) 4neHoB, YreH = Ucknio4aeTcs).
pp

PaccToaHung dpk — Te Xe, YTO U NpuBegeHHbIe Ha PUCYHKe 1 Ang nepBoro metoaa.
BmMecTo BhipaXeHua u + \/uz — 1 MOXET ObITb NPUMEHEHO YNPOLLIEHHOE BhIpaXeHue 2u (cMm. 2.2.2).
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[ns npocThIX KOHUrypauun kabenen ata popmMmyna MoXeT ObITb 3HAYUTENBHO ynpolleHa. Hmxkenpu-
BeJeHHblIe NMpuMepsbl YNpoLWeHUs Oblny NonyvyeHsl ¢ UCNOMb3oBaHUEM NMPUHLMNA HANOXEHNS.

2.2.3.2.1 [1Ba kabens ¢ oanMHaKoBbIMW NOTEPAMN, PACMNONIOKEHHbIE B rOPU3OHTaNbHOW NITOCKOCTU, Ha
pPacCTOAHUM APYr OT Apyra

— —

r 2 28)
1 1 oL (
T,=— In[u+ u2—1j+ln 1+ | — 3
4= 5 PT? \/ 5 [ ]

S+

L. — -

2L
rae u= —
DE
[ — paccTodHUe OT NOBEepPXHOCTN 3eMSIN 40 OCU Kabend, MM;
D, — HapyXHbll AnameTp oAHOro Kabena, Mm;

S|4 — MeXOoCeBOoe paccToAHUe Mexay Kabenamu, Mm.

Ecnn 3HaveHWe u npesbliwaeT 10, YneH u + \/u:2 — 1 MOXeT ObITb 3aMeHeH Ha 2u.

2.2.3.2.2 Tpn kKabenst ¢ NpudbrmM3nTeribHO paBHLIMW MOTEPAMU, PACNONOXEHHbIE B rOPU3OHTabHOW
MIOCKOCTU, paBHOyAaneHHble gpyr oT gpyra

- — —

2 29)
1 ; oL (
T,= In[u+ U —1j+ln 11 e
4= 5 PT \/ (31]

L - Sy

BenndynHa T, OTHOCUTCA K LEHTpanbHOMY Kabeno W HenocpeAcTBEHHO UCMoNb3yeTca B dopMyne
MOK 60287-1-1 (nyHkT 1.4.1).

2.2.3.2.3 Tpunkabens c pasHbIMAN NOTEPAMIN B 0OOMOYKE, pacnoNoKXeHHbIE B TOPU3CHTalIbHOW NNOCKOC-
TW, paBHOYAarneHHbIe Apyr OT gpyra

Korga notepu B obonovkax OoOaHOXKWUIMbHLIX Kabenen, NponoXKeHHbIX B ropuU3oHTaNbHOW MNMNOCKOCTH,
CYLLLECTBEHHBI, a 0DONOYKN NPONOXKEHBI be3 TpaHCNo3NLUUK U/UN coeMHEHbI BO BCEX TOYKaX, TO UX HEpPaBEH-
CTBO BNUSIET HA BHELLHEee TensoBoe CONpPoOTUBNEHNE Hanbonee HarpeToro kabens. B Takom cnyvae BennMunHa
T4, KOTOPYIO NOACTaBNAT B YNCINTENb POPMYNbl HOMUHaNbHOWU TOKOBOW Harpysku no MOK 60287-1-1
(NyHKT 1.4.1), OyaeT Takon, Kak ykazaHo B 2.2.3.2.2, a B 3HaMeHaTene Ucnonb3yeTcst USMeHeHHoe 3HavyeHue
T4, onpeaendaemMoe no oopmyne

— T

r - RTINS 2 (30)
T4— 1 pT<In[u+\/u2—1j+ 1+ 05(AM1 + M) In| 14 2L ,
1+?xﬁm S

.. - B — —

[ — paccTosdgHMe OT NOBEepXHOCTN 3eMSIN 40 OCKU Kabens, MM;
D, — HapyXHbl AnameTp oAHOro Kabena, Mm;
S1 — MeXoceBoe pacCcTosaHUe Mexay coceAHUMN Kabenamu, Mm;
Nqq4 — KoathdununeHT noTepb B 060M104UKe ANsl 0AHOro BHeLWHero kabensi;
N1o — KO3 PULUMEHT nNoTepb B 0boNoYke Anga Apyroro BHewHero kabeng;
Nim — KoadhdpUuMeHT noTepb B 060N0YKe Ans cpeagHero kabensi.

Ecnn 3HavyeHWe u npesbilwaeT 10, yneH u + \/u2 — 1MOXeT ObITb 3aMeHeH Ha 2u.

[loapasymeBaeTcs, YTO LeHTpanbHbI Kabenb ABnsaeTca Hanbonee HarpeTbiM. BennunHa A, koTopas
ncnonb3yetca B oopmMyne HoMMHanbHoOU TokoBoW Harpyskum no MOK 60287-1-1 (nyHKT 1.4.1), oTHOCUTCA K
LLleHTpansHOMY Kabernto.

2.2.4 [pynnbl Kabenewn, NponoXeHHbIX B 3eMI1e U OAUHAKOBO HarpyXeHHbIX (conpukacarwLmuxcs)
2.2.4.1 [1Ba 0gHOXMNbHBIX Kabensi, pacnonoXeHHbIX B 04HOW NIOCKOCTH
2.2.4.1.1 Kabenu c metannnyeckomn obono4vkomn

[TpnmeyaHune—Kabenn ¢ metannm4eckon obonoYkKon OTHOCAT K Kabensam, Ans KOTOPbIX MOXHO caenaTtb

OONYLWEHNE, YTO Y HUX UMEETCH MeTann4yeckum crnon, obecneunBatolmmn N30TEPMy Ha UNKU HENOCPEACTBEHHO NOA
HaPY>XHOWN 0DONMOYKON.

Ty= PT (In(2u) — 0,451) npn u =>5. (31)

1
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2.2.4.1.2 Kabenu c HemMeTannmyieckom obonovKkon

[TpnmedyaHune—Kabenn ¢ HemeTannnMyeckon 0bONoOYKOM OTHOCAT K Kabensm, B KOTOPbIX MeTann4veCckun
CIOW HepgocTaToveH ans obecneyveHns N30TEPMbI HA UMM HENOCPEACTBEHHO NOA HAPYXXHOWN 0DONMOYKON.

T, =T (In(2u) - 0,295) npu u > 5. (32)

TU
dopmyna (32) ncnonb3yeTcs AnNa kabenen ¢ HemeTannM4eckon obonovkon, UMeELLINX 3KpaH U3 Me-
HbIX MPOBOMOK, N ANA BHELWIHEro TENMIOBOro CONPOTUBNEHUSA HEMETaNMMYeckmnx conpukacaroLmMxca KaHa-
noBs (cm. 2.2.7.3).
2.2.4.2 Tpu OOHOXUNbHBLIX Kabensa, pacnornoXeHHbIX B 0AHOW MIOCKOCTU
2.2.4.2.1 Kabenu ¢ metannmyeckmnmm odornodkamm

[TpnmeyaHune—Kabenn ¢ metannn4eckon 0bonovYKon OTHOCAT K Kabensam, Ans KOTOPbIX MOXHO caenaTtb

OONYyLWeHWe, YTO Y HUX UMEETCH MeTanmnyeckum cnon, obecnevmBaoWmMm N30TEPMY HaA UIMN HENOCPEACTBEHHO NOA
HaPYXHOWN 0DONOYKOWN.

T,=p7(0,475 In(2u) — 0,346) npn u = 5. (33)
2.2.4.2.2 Kabenun ¢ HemeTanimyeckmmm obonovkami

[TpnmeyaHne—Kabenn ¢ HemeTannnyeckon 0bONOYKONM OTHOCAT K Kabensim, B KOTOPbIX MeTaninmn4eckun
CIOW HepgocTaToYeH ans obecneyveHns N30TEPMbl HA UMM HENOCPEACTBEHHO NOA HAPYXXHOWN 0DONMOYKON.

T, =p7(0,475In(2u) - 0,142) npn u = 5. (34)

bopmyna (34) ucnonbiyeTca Ang kabenen ¢ HemeTannMYeckon odONOUKON, UMEKLLNX 3KpaH U3 Mea-
HbIX MPOBONMOK, U AN BHELIHEro TennoBOro CONPOTUBNEHNUS HEMETaNnIMYeCcKMX conpukacaroLmxcs KaHa-
noes (cm. 2.2.7.3).

2.2.4.3 TpexKunbHble Kabenu, pacnofioXeHHble TPeyroNbHUKOM

[Tpn gaHHOM pacnonoXkeHnn kabenen L — paccTosHue 4o LeHTpa TpeyronbHuKa, 0bpasoBaHHOMo rpyn-
non kabenen, a D, — AauameTp ogHoOro Kabend; T, — BHeLLHee TeNnIoBOe CONpPOoOTUBNEeHUe Noboro U3 Kabe-
nen HesaBUCUMO OT TOrQ, rae pacnonaraeTtcs BepllnHa TpeyrofibHUKa — BBEPXY UMM BHU3Y FPYMMbI.
Ona kabenen c roppunpoBaHHbIMK cbonovkamu D, = D, . + 2t,.
2.2.4.3.1 Kabenu ¢ metannmyeckumm odonovdkamum

T, =12 o [In(2u) - 0,630] (35)

T

B naHHOM criyvae TennoBoe ConpoTUBNEHUE HapYXXHOIo NOKPbITUA No 000n04Ke U bpoHe T4, onpeae-
nsaemoe no 2.1.3, cnegyet yMHOXUTb Ha KoadpdounuymeHT 1,6.

2.2.4.3.2 Kabenun ¢ HeCcnnowHbIM MeTanM4ecknm noKpbITUEM (Koraa cnuparnbHO HanoXkeHHast OpoHS
NN 3KpaHupyrowme npoBonokn nokpsisatoT oT 20 % Ao 50 % noBepxHOCTU Kabens)

dopmyna (36) basmpyeTtca Ha Kabene ¢ 3KpaHOM N3 MeaHbIX NPOBONOK AnameTpom 0,7 MM, ¢ 6ONbLLIUM
lHarom HanoxexHust (B 15 pas npesbllUaOWMM AUaMeTp Nod NPOBONOYHBIM 3KpaHOM), ¢ obLen nnowaabio
nonepeyvyHoro cevyeHns B agnanasoHe 15—35 mm?2.

T, =12 o [In(2u) - 0,630]. (36)

T

B naHHOM cnyyae TensioBoe conpoTuBnenne usonauun T4, onpeagensaemoe no metoay, npuseaeHHOMY
B2.1.1.1, n TennoBoe ConpoTUBIEHNE HAPY>XHOTO 3aLLIUTHOTO NOKPbITUA T4, onpeaenaemMoe rno MetToay, npu-
BeaeHHOMY B 2.1.3, cneayeTt YMHOXWUTb Ha cneayowme KosgpPULNEHTHI:
| - ansa T, ans kabenen go 35 kB Ha 1,07; ansa kabeneit ot 35 ao 150 kB Ha 1,16;

- ana T, Ha 1,6.

2.2.4.3.3 Kabenu c HeMeTannn4eckumm obonovykamm

T, = 21: o+ [In(2u) + 2 In(u)]. (37)

dopmyna (37) ncnonbayetcd ang kabenen ¢ HemeTanIM4eckomn oBONMoOYKoON, UMEOLLUX 3KpaH 13 Mef-
HbIX MPOBOSIOK, pasaeneHHbIX PacCTOAHUEM, U ANSA BHELWHEro TENSIOBOro CONPOTUBIEHUS CONPUKacatoLLnX-
CA KaHanoB (CM. 2.2.7.3).

2.2.5 TpybonpoBoabl, NPONOXEHHbLIE B 3eMIe

BHellHee TennoBoe CONPOTUBNEHME TPpyOONpOBOAOB, MPONMOXKEHHLIX B 3eMfle, UCMOoNb3yeMbiX Ans
kabeneu B Tpybax, pacCYNTbIBAETCS TaK Xe, Kak 1 Anst obbl4HbIX Kabenen no dopmyne (23). B atom cnyvae

11
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rnybuHa npoknagku kabena L — pacctosaHue o LeHTpa Tpybbl, a D, — Hapy>XHbl AnamMeTp TpyObl, BKIOYas
AHTUKOPPO3NOHHOE NMOKPLITUE.

2.2.6 Kabenu B 3aKpbITbIX XXenobax

2.2.6.1 3aKkpbITble Xenoba, 3anoNHEHHbIE NEeCKOM

[Tpyn npoknaake kabenewn B xxenobdax, 3anofIHEHHbIX NECKOM, KOTOPLIE MOTYT ObITb NONMHOCTLIO MOKPLITHI
3emMnen Unm MoryT BbiTb 3aKpbIThl KPBILLKOW BPOBEHb C MOBEPXHOCTLIO 3EMIN, €CTb BEPOATHOCTb TOMQ, UTO
1eCOK BbICOXHET 1 DyAeT oCcTaBaTbCs CYXMM B TeUYeHUe NpoaoIKUTENTIbHOIO BpeMeH. B aToM cnyvae BHelLl-
Hee TennoBoe CONPOTUBNEHUE Kabenst MOXET CTaTb 04YE€Hb BBICOKUM, a ero TeMmnepaTtypa MOXeT 3HaUNUTENb-
HO noBbICUTLCA. [1pn pacyeTe HOMWUHANBHOW TOKOBOW Harpyskm kabens pekomMeHOyeTcsd 3a 3HadeHue
TEMNMOBOro CONPOTUBNEHNS Necka nNpuHumaTtse 2,5 K- M/BT. Ecnu ncnonesyetca apyron sanonHUTenb, TO A0J-
)KHO ObITb M3BECTHO 3HAYEHME ero TEMNMOBOro CONPOTUBMNEHUSA B CYXOM COCTOSIHUN.

2.2.6.2 He3anonHeHHble Xenoba noboro Tuna ¢ KpbiLKOW, pacnonaratowencs BpoBeHb ¢ MOBEPXHOC-
TbHO 3eMJTN U Haxoadlwenca B HenocpeacTBEeHHOM KOHTaKTe C BO3AYXOM

[To opmyne (38) onpeaenatoT nNpeBbilLEHUE TeMnepaTypbl Bo3ayxa B Xenobe Hag TemnepaTtypou
OKpyXatLen cpeabl:

A6, = Mot (38)
3p
rae Woor— oblas MOLWHOCTL paccesdHns B XXenobe Ha eauHULy AnnHbl, BT/m;
p — Ta 4acTb nepumeTpa xenoba, yepes KOTOPYH MHTEHCUBHO OCYLLIECTBNSETCS paccedHne Ten-
na, m.
IMtobaga yactb nepumeTpa, NoABEPXKEeHHAA BO3AEUCTBUO CONMMHEYHOro U3Ny4YeHUs, He BXOAUT B BENMNYN-
Hy p. Takum obpasom, HOMUHaNbHasl TOKOBad Harpyska kabens, NponoXXeHHOro B Xenobe, paccunTbiBaeTCS
TaK Xe, Kak Ana kabens, nponoXeHHoro Ha Bosayxe (cMm. 2.2.1), 3a UCKMHOYEeHMEeM TOro, Yto TemMnepaTypa
OKpy>XatoLlel cpebl A0JDKHa ObITh yBennveHa Ha Ab,.
2.2.7 Kabenu B kKaHanax unu Tpybax
BHellHee TennoBoe conpoTuBNeHne Kabens, npoioXXeHHOro B KaHane, cknaabiBaeTcs U3 TpexX KOMIMOo-
HEeHTOB:
a) TennoBOro CONPOTUBNEHNS BO3AYLIHONO NPOMEXYTKa MeXay NOBepXHOCTbIO Kabens U BHYTPEHHEN
MOBEPXHOCTbLIO KaHana Ty4;
b) TennoBoro conpoTUBNEHUA camoro kaHana . Tennosoe conpoTUBNEHNUE MeTannM4eckou Tpyobl He
YUNTLIBAETCS;
C) BHelUHero TennoBOro conpoTUBNeHNa kaHana Ty
3HadeHue T,, KoTopoe AO/MKHO ObiTb NOACTaBAeHO B popMyny HOMUHANBbHON TOKOBOW Harpysku (CM.
M3K 60287-1-1, nogpasgen 1.4), obyaet npeactaBnaTbe CYMMY OTAENbHbBIX KOMMNOHEHTOB:

Tp=Ta+T4+T) (39)

[MTpunmeyaHune—Kabenun, nponoxXeHHble B KaHanax, NONHOCTbIO 3anonHEeHHbIX Marepuanom, obnagatoLmm
CbINMyYeCcTblo, YAENbHOE TENNMOBOE CONMPOTUBNEHNE KOTOPOIro He NPEBbIWAET YAEenbHOro TENNOBOrO CONPOTUBNEHUS OKPY-
KaoWwen 3eMIn (B CyXOM UINN BAAXXHOM COCTOSIHMK ), MOXXHO paccMaTpuBaTbh Kak kabenu, NponoXeHHbie HENOCPeaCTBEHHO
B 3EMIE.

2.2.7.1 TennoBoe conpoTUBNEHUEe MexXxay Kabenem n kaHanom (Tpyoon) T,

ona kabenen gnameTtpom o1 25 Ao 100 Mmm, NpONOXeEHHLIX B KaHaNax, Ao/MKHa NPUMEHATLCA opMY-
na (40). OHa ncnonb3yeTtca Takke Ana onpegeneHns TennoBOro CoOnpoTUBIIEHNSA NMPOMEXYTKA MeXay U30Nn-
POBAHHbLIMU XUNaMU U NOBEPXHOCTLIO TPYDObI Kabens B Tpybonposoae [cM. 2.1.4, nepevncneHune b)], ecnu
9KBUBANEHTHLIA AnamMeTp TpeX N30MNPOBaHHLIX XXM B Tpyde HaxoauTcsl B npeaenax o1 75 Ao 125 Mm. OKBU-
BaNeHTHLIN AnaMeTp onpeaensroT, Kak ykasaHo HUXKe.

T = v | (40)
1+ 0,(V + YB,,)D¢
U
rae V. — KOHCTaHThbI, 3aBUCALLIME OT YCIOBUIN NMPOKNAaaKn, nX saHaveHus Y npuBeaeHsl B Tabnuue 4;
Y,J
D, — HapyXHblih guameTp Kabens, Mm.

Ecnu dpopmyny npumeHatoT ana kabenen B Tpybonposoaax [cM. 2.1.4, nepeuncneHue b)), To D, — 310
OKBUBANEHTHLIN gMaMeTp rpynnbl U3ONUPOBAHHBIX XKW, KOTOPbLIM oNpeaensitoT crneayrowmm obpasom:
- [1B€ N30NUPOBaHHbIe Xunbl: D, = 1,65 YMHOXWUTb Ha Hapy>XHbI AUaMeTp U30TTMPOBAHHOW XXUbl, MM;
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- TPW N30NNpoBaHHbIe Xunbl: D, = 2,15 YMHOXNTb Ha HAPYXHbIM AMaMeTp U30NTUPOBaHHOM XUIbl, MM;

- YyeTblpe Ku3onupoBaHHble Xunbl: D, = 2,50 YyMHOXWUTb Ha HapyXHbln AnameTp W30NMPOBaHHOM
XXUNbl, MM;

6,,— cpeaHAa TemMnepaTtypa cpefbl, 3anonHAwLWen NpoCcTpaHCTBO MexXay Kabenem n kaHanom. CHava-
na pacyeT NpoBOAAT Npu nepBoHaYanbHO NMPUHATOM 3HAYEHUN U, eCnn HEODXOAUMO, pacyeT NMOBTOPSIOT C
OTKOPPEeKTUpOoBaHHbLIM 3Ha4YeHnem, °C.

2.2.7.2 TennoBoe CONPOTUBIEHNE CaMOro KaHana (Tpyosbl) T,
TennoBoe CONpoTUBNEHNE CTeHKMN KaHana T4 onpeaensoT no popmyne

;o D (41)
T, = In| =9 |
t T {Dd]

rae D, — HapyXHbl AnameTp KaHana, MM;
D, — BHYTPeHHUN AnamMeTp KaHana, MM;
pT— YyAenbHoe TENnnoBoe CONpoTUBNEHNE MaTepunana, U3 KoToporo UsrotoneH kadan, K- m/BT.

[1na meTannuyeckux KaHanoB 3HavyeHne pr MPUHUMAIOT 3a HOMb, a AN KaHaroB, U3rOTOBMNEHHbIX U3
OPYrMx MmaTtepmanoB, COOTBETCTBYOLWME 3HaYeHUs npuBeaeHbl B Tabnuue 1.

2.2.7.3 BHellHee TennoBoe CoONpoTUBIIeHNE KaHana (Tpyobl) T4

[Onst oQHOHUTOUYHBIX KaHanoB (TpyD), NPONoXeHHbIX He B DeTOHe, BHeLLHee TenMoBoe CoNpoTUBIIEHUE
KaHanoB (TpyD) onpeaensatoT Tak XKe, Kak anst kabeneun ¢ UICNONbL30BaHUEM COOTBETCTBYHOLLMX DOPMYI, NMPKU-
BeAeHHbIX B 2.2.1, 2.2.2, 2.2.3 nnn 2.2.4, HO ¢ 3aMeHON Hapy>XHOro paguyca Kkabensi Ha HapyXXHbI pagnyc
KaHana unu Tpyobl, BKNoYaa nwoboe sawunuTtHoe nokpbiTue. MNpu npoknagke kaHanoB B BeToHe pacyeT MX
BHELLUHero TenfoBOro CoNpoTUBNEHUA NPOBCANTCA, UCXOOA U3 NPUHUMAEMOro AONYLUEHUS, YTO OKpyXKaroLad
cpeja KaHanoB ogHopoAdHa, a yaenbHOoe TennoBoe CONpoTUBNEHME KaHaloB paBHO yaeNnbHOMY TENOBOMY
COMPOTUBNEHUIO BeTOHA. 3aTeM anredbpanyeckm BHOCUTCA nonpaeska (ecnm HeobxoanumMo) Ha pasHOCTb MexXAay
yaernbHbIMA TENMOBLIMU COMPOTUBNEHUAMM DETOHA 1 3eMMNN ANA TOW YacTu TENSIOBOW LEMnn, KOTopas Haxo-
ouTcHa BHe KabenbHOro 6noka.

[MonpaBKy K BHELLHEMY TEMNnIoBOMY COMPOTUBNEHNIO onpeaensanT creayowmm obpasom:

:’(pe —pe) IN(u + \/UZ - 1), (42)
e

rae N — Jucrno HarpyXeHHbIX kabenein B KabenbHoOM Brioke;
P, — YOenbHOe TenyioBoe ConpoTUBIIEHNe 3eMIT1 BOKpYr KabenbHoro broka, K - M/BT;
p. — YAOenbHOe Tennosoe conpoTtusneHne betoHa, K- M/BT;

[ - — rnybuHa npoknagku Ao LueHTpa kabenbHoro 6roka, Mm;
r, — 9SKBMBaneHTHbIN paguyc beToHHOro bnoka, MM, onpeaensemMbii Mo opmMyne:
1 x {4 x] " [y (43)

X
N r. = 11 + |n—.
b 2y\m Yy X )(2/ 2z

BenuuunHel x 1 y 0603Ha4YatoT KOPOTKNE N ANUHHBIE CTOPOHBLI CeKLMn KabenbHoro 6yioka cooTBETCTBEH-
HO, HE3aBUCUMO OT UX PacroSIOXKeHUS.

[lpuBegeHHaqa popmyna cnpaBeanmea TONbKO Npu Y <3,
X

3 UndpoBon pacuyeTt BeriMYUH, NnpuBeaeHHbIX rpadnyecku

3.1 O6Wwune nonoxeHus

B naHHom pasgene npuBeaeHbl dopMyInbl U MeTodbl LM pOBOro pacyeTa BeIMYNH, NPpUBEAEHHbIX Ha
PUCYHKax 2—6, a Takke MeToanka pacdeta A, C MOMOLLbLIO pUcyHKa 8. NpuMeHeHHbIM MeTo pacyeTa sIBNS-
eTcs annpokcumMmaumen ¢ UCnonb3oBaHMeM anrebpandyeckmx BbIpaXKeHWI, ¢ rnocneayollen KksagpaTtuyiHOm
ANU NMUHENHOW MHTepnonauMen, ecnu Heobxogmmo. B kaxkaom crydae npmBeaeHa MakcumarbHas olmbKka B
npoLeHTax, npealwecTByoLWas MHTEePnonaLmm.

13
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3.1.1 lTeomeTpuveckumn cpaktop G AnNa ABYXXKUNbHbIX Kabenen ¢ NOACHON U3ONALUEN U C KPYT-
NbIMU XUnamMmum (PUCYHOK 2)
ObosHauum X = t,/d,
Y =(2t,/t) -1,

Torga G = MG,
roe
M= in| 1708 11— a)(1-p5)1" | (44)
_ o =Pb _
oL = — 1 > (45)
. X
1 X/(1+Y)
B_1+Y 2
o X 3
1+Y 2

G.= G (X Y), T. e. aBnaeTca PyHKUMEeN ogHOBPEMEHHO X 1 Y.
PaccuntbiBatoT Tpn 3HadeHna G (X; 0), G(X; 0,5) n G(X; 1),

rae G.(X; 0) = 1,060 19 — 0,067 1778 X + 0,017 9521 X2,

G.(X; 0,5)=1,067 98 — 0,065 1648 X + 0,015 8125 X 2,

G.(X; 1)=1,067 00 — 0,055 7156 X + 0,012 3212 X 2.

G (X, Y) nony4atoT KBagpaTU4HOW MHTepnonaunen no cneayowen popmyne:

G.(X: Y)= G(X; 0)+Y [ 3 G(X: 0) + 4 G (X; 0,5) = G(X: 1] +Y2[2 G(X; 0) — 4 G(X: 0,5) + 2 G(X; 1)]
(47)

MakcumanbHoe pacxoxgeHne paccunTaHHbIX G(X; 0), G (X, 0,5) n G (X; 1) cocTtaBndaeT meHee 0,5 %
Mo CpaBHEHUIO C COOTBETCTRBYIOLLMMU 3HAYEHUAMN, NONYYEHHBIMU rpadpUyecKn.
3.1.2 lTeomeTpuveckun cpaktop G Ana TpexXKUNbHbIX Kabenen ¢ NOACHON U3oNALUEeN U C KPYr-
NbIMU XUnamm (PUCYHOK 3)
ObosHauum: X = t./d.,
Y =(2t,/t) -1,

Torga G = MG,
roe
M= in| 17 0B+ [(1-a®)(1-p2)0° | (48)
_ o =P _
o= 1 . (49)
. 2X
2 (2
V3L 1Y)
2 (. 2X ] _, (50)
B V3L 1+Y
o 2 2X |
\E(”ny]'s

G.=GJ(X;Y), T. e. aBndeTca pyHKUMEN oAHOBPEeMEeHHO X 11 Y.

PaccuntbiBatoT Tpn 3HaveHna G (X; 0), G(X; 0,5) n G (X 1),
rae Gy (X; 0)= 1,094 14 — 0,094 4045 X + 0,023 4464 &

G.(X; 0,5) =1,096 05 - 0,080 1857 X+ 0,017 6917 X2

G(X;1)=1,098 31-0,072 0631 X + 0,014 5909 &3

3HadeHne G (X, Y) nony4atoT KBagpaTU4HOU UHTeprnondaunen mexagy Tpemsa paccHuUTaHHbIMU 3HaYe-
HUSAMMW.

14
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OT0 MOXHO caenatb, noactaBnB G (X, 0), G.(X; 0,5) n G,(X; 1) B cnegytoLyto qoopmyny:
G5(X; Y) = Gy(X; 0)+Y [- 3 G4(X; 0) + 4 G4(X; 0,5) — G4(X; 1)] +Y2[2 G4(X; 0) — 4 G4(X; 0,5) + 2 G¢(X; 1)].
(51)

MakcumanbHoe pacxoxaeHne paccumntaHHbiX G(X; 0), G(X; 0,5) n G (X, 1) coctaBnaeT meHee 0,5 %
No CpaBHEHUIO C COOTBETCTBYHOLWMAMUN 3HAYEHUAMW, NOTTYHYEHHBIMU rpadPUYEcKn.

3.1.3 TennoBoe CONPOTUBIIEHNE TPEXXKUTNBbHbIX 3KPaHUMPOBaHHbLIX Kaberneun ¢ KpyrinbiMU Xunamu
NO CpaBHEHUK C TensIOBbLIM COMNPOTUBMEHUEM COOTBETCTBYWLWUX HE3KPAaHUPOBAHHLIX Kabenew
(pucyHoK 4)

Ob6osHaunm: X = (3;p)/(dp,n),

Y==t/d.

KoadpdpuumeHT akpaHupoBaHua K asngaetca oyHKkumenn X 1 Y. 3HadeHusa K(X; 0,2), K(X; 0,6) n K(X; 1)

paccyUTbIBaOT No cnegyrownm doopmynam npn 0 < X <6 Unnm 6 < X <25:

0<X<6  K(X:0,2)=0,998095— 0,123 369 X + 0,020 2620 X2 — 0,001 416 67 X3,
K(X: 0,6) = 0,999 452 — 0,089 6589 X + 0,012 0239 X2 — 0,000 722 228 X3,
K(X: 1) = 0,997 976 — 0,052 8571 X + 0,003 452 38 X 2. (52)

6<X<25 K(X:0,2)=0,824 160 — 0,028 8721 X + 0,000 928 511 X2 — 0,000 013 7121 X3,
K(X: 0,6) = 0,853 348 — 0,024 6874 X +0,000 966 967 X2 — 0,000 015 9967 X3,
K(X: 1) = 0,883 287 — 0,015 3782 X + 0,000 260 292 X 2. (53)

3HadeHue K(X; Y) nony4yaloT KBagpaTUiHOU MHTepnonaumen mexay TpemMs paccyMTaHHbIMUA 3HAYEHUS-
MW. OTO MOXHO caenaTb NOACTAaHOBKOW B clieaytoLlyto popmyny:

KOG Y) = KX 0,2)+Z[- 3 K(X: 0,2) + 4 K(X; 0,6) — K(X: 1)] +Z 2[2 K(X: 0,2) — 4 K(X: 0,6) + 2 K(X: 1)], (54)

roe Z=1,25Y—-0,25.

MaKkcumanbHoe pacxoXaeHue paccyYUTaHHBLIX 3HAYeHWU NOoMnpPaBoYHOro KoadduUMEeHTa cocTaBNAeT
MeHee 0,5 % no cpaBHeHWUO CO 3HAYEeHUAMK, NONYyHYEeHHbIMU rpadoruyecku.

3.1.4 TennoBoe COMNPOTUBIMEHUE TPEXKUIMbHbLIX 3KpPaHUPOBAHHLIX Kabeneun ¢ CEeKTOPHLIMWN
XUNamMu no cpaBHEHUIO C TENNOBLIM COMNMPOTUBJIEHUEM COOTBETCTBYIOLLUMX HE3IKPaHNUPOBaHHbIX Kabe-
nen (pUCyYHoOK 5)

O60o3Haunm: X = (5;p)/(d,p,,),

Y=t,/d,.

KoadpdpuumeHT akpaHupoBaHua K asndaetca oyHkumen X n Y. 3HadeHna K(X; 0,2), K(X; 0,6) n K(X; 1)

paccyHUTLIBAOT No cneayrowum dpopmynam npn 0 < X <3, 3 < X <6 nnm 6 < X <25:

0<X<3  K(X:0,2)=1,00169—0,0945 X + 0,007 523 81 X2,

K(X: 0,6) = 1,001 71 — 0,076 9286 X + 0,005 357 14 X2,
K(X: 1) = K(X, 0,6). (55)

3<X<L6 K(X; 0,2) n K(X; 0,6) onpegenstoT no popmynam, npuseaeHHbIM Bhbille
(T.e.npn 0 < X <3)
K(X:1)=1,001 17 — 0,075 2143 X + 0,005 333 34 X 2. (56)

6<X<25 K(X:0,2)=0,811646— 0,023 8413 X + 0,000 994 933 X2 — 0,000 015 5152 X3,
K(X: 0,6) = 0,833598 — 0,022 31 55 X + 0,000 978 956 X2 — 0,000 015 8311 X3,
K(X: 1) = 0,842 875 — 0,022 7255 X + 0,001 058 25 X2 — 0,000 017 7427 X 3. (57)

[Mpn 0 < X <3 1n0,2<Y<0,6 K(X; Y) MOKHO NONy4YUTb NUHENHON UHTepnonaunen mexay K(X; 0,2) v
K(X; 0,6) cnegyowmm obpasom:
KX Y) = K(X; 0,2) + 2,5(Y - 0,2) [K(X; 0,6) — K(X; 0,2)]. (58)

[Tpn 3 < X <25 K(X; Y) MOXHO NMONy4YnTb KBaapaTU4HOU MHTepnonsaunen mexay Tpemd paccinTaHHbIMIA
3Ha4YeHnaAMM No cneayoLwen popmyne:
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KOG Y) = K(X: 0,2 )+ Z[- 3 K(X: 0,2) + 4 K(X: 0,6) — KO 1)] +Z 2[2 K(X: 0,2) — 4 K(X: 0,6) + 2 K(X: 1)], (59)

roe £=1,25Y—-0,25.

MakcumanbHoe pacxoXaeHne paccHYMTaHHbIX 3HaAYeHW nonpaBo4vHOro KoadpduumeHTa coctaBnseT

meHee 1 % no cpaBHEHUIO CO 3Ha4YeHUAMN, NONYyYEeHHbIMN rpagUYEecKu.

3.1.5 KpuBasa G gnsa nony4eHus TeNNOBOro CONPOTUBNEHUA 3aNONMHAIOLEro Marepmana Mexay

obonouykamu n 6poHen kabeneun TunoB SL n SA (pUcyHoK 6)

O603Ha4Mm 4vepe3 X TOMWKMHY MaTepuana mexagy obonodykamu n BpoOHENr, BbIPAXKEHHYIO KaK YacTb

HapY>XHOro anameTpa obonoYKu.

AaHHOU NIMHUM ANA COOTBETCTBYHOLLEro 3HadeHnsa A0+ AQ, + A0,

HWKHAA KpnBasa aAaHa npu:
0 < X<0,03, G = 2a(0,000 202 380 + 2,032 14 X — 21,6667 X 2),

0,03 <X <0,15 G = 2n(0,012 6529 + 1,101 X — 4,561 04 X< + 11,5093 X 3). (60)

MakcuMmarnbHoe pacxoxaeHue npu pacyete G coctasnsieT MeHee 1 %.
BepxHaa Kkpneaa gaHa npu:
0 <X<0,03 G=2n(0,000 226 19 + 2,114 29 X — 20,4762 X 2),

0,03 < X<0,15 G =2n(0,014 2108 + 1,175 33 X — 4,497 37 X2 + 10,6352 X 3). (61)
MakcumanbHoe pacxoxaeHue npu pacyeTte G coctaBnsieT MeHee 1 %.

3.2 PacueTt A6, npu nomMmoLuu rpaduka (pMCyHOK 8)

PacueT AB, Nnpou3BoAAT crieayowmnm obpasom:
a) onpeaensalT 3HadeHue K, no cneaytowein dopmyne
D:h |T
K,=_""“e Vb To(l+ M)+ Ta(1+ hq + 2o) |
AT 0 2 1)+ T3( 1+ 22)

(62)

b) HaxoAAaT NUHUIO Ha pUcyHKe 8 no 3HaveHUto K, B KavecTBe opAuHaThl, a 3aTeM HaxoasaT TOUKY Ha

= const;

c) onpepnenaT abcuMccy 3TOM TOYKU AN NoyvYeHUs (ABS)TSM:
1) kabenu, 3aULLEHHbIE OT CONHEYHOrO U3NYy4YEeHUS

1 1 Mo T 63
A9d=Wd 'ﬂ] 22 _ ( )
14—}\,14—?\,2 2 1—|—?\,»|—|—?\,2_

Ecnu npeHebpeyb ananekTpudecknmm notepamu, A6, = 0, A6, = 0;
2) Kabenu, nogeepraroinecd CoIHeYHOMY U3NyYEHUIO

I ] 64
AB, = W, 1 Ny o Ml | (64)

i 1—I—?v1—l—?\,2 2 1—I—?v1—l—?u2_

T+ n(1+ )T + n(1+ dq + 200 Ts (65)

Aeds — GD; H

n(1+ }\,1 + ?\,2)

Ecnn npeHebpeub ananekTpuyeckummn notepsamm, Ao, = 0.

Tabnwuya 1 —YaenbHoe TENNOBOE CONPOTUBNEHNE MaTepuanoB

YaoeneHoe TennoBoe
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Matepuar conpoTtusnenue p,, K- m/BTt

30nauyuoHHbIe Mamepuarbs!™
bymakHasa naonsayms B kKabensx ¢ NponmTaHHOW U30nsiunen 6.0
bymaxkHasa nsaonsyms B MacrnoHanonHEHHbIX Kabensax 5.0
bymaxkHasa naonaymsa B Kabensix ¢ BHEWWHUM AaBlTEHUEM rasa 5,5
bymakHasa naonsayms B kKabensix ¢ BHYyTPEHHUM OaBlNEHUEM rasa:

a) c npeaBapuTENbHOW MPONUTKOW; 5,5

b) ¢ BA3KOW NPONMUTKON 6,0
[Tonnatunen (PE) 3,5
Cwuntbin nonnatuneH (XLPE) 3,5

| Monunponunen (PPL) 5,5

"TonuBmnHUNXNopuaHbin nnactukar (PVC):

ansa kabenen Ha HanpsixeHne go 3 KB Bknou.; 5,0

ansa kabenen Ha HanpsiXeHne cB. 3 KB 6,0
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OkonyaHue mabnuusi 1

MaTtepuan

YaenbHOE TENnNoBoe

conpoTusnenue p,, K- m/Bt

ITunennponuneHoBas pesvHa (EPR):
nnsa kabenen Ha Hanpsixenne go 3 KB Bknou.;
nns kabenen Ha HanpskeHne cB. 3 KB

byTunkay4yk
PeanHa

3awumHeie MTOKPBIMUA

KomnayHanpoOBaHHbLIM OXXYT U BONOKHUCTbIE MaTepuarnsl
Pe3nHoBoOe NOKpbITUE, HANOXEHHOE NOCMONHO
[TonnxnoponpeH

[1BX:
nns kabenen Ha HanpskeHne ao 35 kB BKItOMY.;
nnsa kKabenenm Ha HanpsixeHme cB. 35 kB

[ToKpbITUE M3 NONMBUHUNXNTOPUAHOIO NacTukaTta n butyma no ropupoBaHHON antOMUHN-
eBOW 0D0NoYKe
[Tonunatnnen (PE)

Mamepuanb;, UCTIONb3YyeMble 6 KOHCMPYKUUU KaHaroe

beToH

BonokHa

AcbecT

Kepamuka

[TonuBmHunxnopunaHein nnacrtukat (PVC)
[Tonunatnnen (PE)

3,9
5,0

5,0
5,0

6,0
6,0
5,9

5,0
6,0

6,0
3,9

1,0
4,8
2,0
1,2
6,0
3,9

N30NALUMOHHBLIX MaTepuanoB, NPUBeAEeHHbIX B HACTOSALWEN Tabnuue.

* [ns1 pacyeTa HOMUHaNbHbBIX TOKOBbIX HArpy30K NPUHATO AONYLWEHME, YTO 3KPAHUPYIOWME 3NEKTPONpoBoOas
LIMe MmaTepuarnbl UMEIOT T€ e TENMOBbIE XapakTEPUCTUKU, YTO U MPUMbIKAIOLLIME K HUM OU3NEKTPUYECKNE MaTepuarnsi.
B Tex cnyvasix, rae B Ka4ecTtBe 3aWMUTHbBIX MOKPbITUMA NCMONb3YIOTCH 3NacTOMEpPb! UM MNAacTMAacChl, X yAenbHbIe Ter
NOBbI® COMPOTUBNEHUST CrieAyeT CUUTaTbh MAEHTUYHbIMU YAEINbHbIM TENMOBbIM CONPOTUBMNEHUSM COOTBETCTBYIOLMX

Tabnwuua 2— 3HadyeHns KOHCTaHT Z, E n g ans YepHbIX NOBEPXHOCTEN Kabenewu, NPONOXEHHbIX HA BO34yXe

2 a) Kabenu, nponoXeHHble Ha BO34yXe, YNOoXeHHble Ha oTAeNbHble nornepeyHble ckobbl, Onopbl, pel-

ki, D- , He Bonee 0,15 m

TarnbHOW MNOCKOCTU 0,29 2,35 0,50

Cnocob npoknagku V4 E g KoHdurypauyms
OanHOYHBIN Kabenb 0,21 3,94 0,60 > 0,30;‘
[1Ba conpukacawwmxcsa kabensi, NPornoXXeHHble B TFOPU30H- > 0.5D*

e
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Okon4yaHue mabnuubi 2

Cnocob npoknaaku Z E g KoHdhurypauyms
Tpu kabens, pacnonoXeHHble TPEYrorIbHUKOM 0,96 1,25 0,20 ‘ > O,SD;’
Tpn conpukacarowmxess Kabens, nponoXeHHble B FOPU30H- > O,SD;
TarnbHOW NNOCKOCTU 0,62 1,95 0,25 %—%
[1Ba conpukacawwmxesa kabens, NponoXeHHbIe B BEPTUKATb- > 0,5D;‘r
HOWM MINOCKOCTU 142 | 0,86 | 0,25 %—5
[1Ba Heconpukacalowmxcss kabens, NpPonoXeHHble B BEePTU- zO,SD;
KanbHOWM MMOCKOCTM C 3a30pom D, 0,75 | 2,80 | 0,30
£ @
Ok
Tpu conpukacatowmxes Kabens, NponoXeHHble B OQHON BEp- > 1,0D;
TUKaNbHOW NNOCKOCTHU 1,61 0,42 0,20 %—g
Tpn Heconpukacawwmxcs kabensi, NPonoXeHHble B OOHOW > 0.5D*
- % - ) e
BEPTMKANbHOW MMOCKOCTU C 3a30pom D, 1,31 | 2,00 | 0,20
* QO
Q
X @
Q

1} Bnavennsa ansa oaMHOYHOIO Kabens Takke NPUMEHNMbI K KXXO0MY U3 kabenew rpynnbl, €Crv OHW NMPONOXEHb!

rOPU3OHTAaNbHO C 3a30pOM MeXAay HUMM He meHee 0,75 oT Hapy)XHOro gnamertpa kabens.
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2 b) Kabenu, npukpenrneHHble HenocpeacTBEHHO K BepTukansHon cteHe (D, He Gonee 0,08 m)
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OOnHOYHBIW Kabenb

1,69

0,63

0,25

P

Tpu kKabens, pacnonoXeHHble TPEeyronbHUKOM

0,94

0,79

0,20

Tabnwuya 3 — KoathdnymeHt nornoweHnsa ConHevyHon pagmaumm noBEPXHOCTbIO Kabens

MaTtepunan o
bUTyMHO-4)KYyTOBOE NOKPbITUE 0,8
[TonnxnoponpeH 0,8
[TonueBmHunxnopungHsin nnacrtukat (PVC) 0,6
[Tonnatnnen (PE) 0,4
CBuHeLU 0,0
Tadbnwnmua 4 — 3HaveHnsa KoHCcTaHT U, Vin Y
Yenosus npoknagku U V Y
B meTtannnyeckom Tpybonpoeoae 5,20 1,40 0,0110
B BONOKHUCTOM KaHarne B BO3gyxe 5,20 0,83 0,0060
B BONOKHUCTOM KaHasne B beToHe 5,20 0,91 0,0100
B acbouemeHTe:
KaHan B BO34yXe,; 5,20 1,20 0,0060
KaHan B beToHe 5,20 1,10 0,0110
[[a30HanonNHeHHbIN Kabenb B Tpybe 0,95 0.46 0,0021
MacnoHanonHeHHbIW Kabenb B Tpybe 0,26 0.0 0,0026
| TlnacTtmaccoBbie KaHarnbl 1,87 0,312 0,0037
Kepamunyeckmne KaHanbl 1,87 0,28 0,0036
1! '
O
o q’
n) Q
iy ~ o
-
Boaayx
3emns
o
o -
- -
-

&
0 k

Kabenb N2 1

PUCYHOK 1 — Cxema ¢ naobpaxeHuem rpynnosl N3 g kabenem n nx oTpaXeHMn B NNOCKOCTU 3EMNA—BO34yX
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PucyHok 8 — ['paduk pacyeTa BHELWHEro TENTOBOIro CONPOTUBNEHUSA Kabenen, NPonoXeHHbIX Ha BO3QyxXe



[OCT P M3K 60287-2-1—2009

[MpunoxeHwve A
(cnpaBo4HOe)

CBegeHnAa o0 COOTBETCTBMU HaLUOHamNbHbLIX cTaHgapToB Poccuuckoun Pegepaumm
CCbINMOYHbIM MeXAYHapo4HbIM cTaHOapTam

Tadbnwuua A.1

OBo3HavYeHUe CCbINOYHOro MEXAYHAPOOAHOro
craHpapTa

Obo3Ha4YeHue n HaMMeHoOBaHue COOTEBETCTBYOLWEero HauMoHaNnbHOro CraHaapTa

MOK 60287-1-1:2006

[OCT P MOK 60811-1-1—2009 Kabenu anekrtpuyeckne. Pacyet HOMUHanNb-
HOW TOKOBOW Harpyskn. Yacte 1-1. YpaBHeHne ans pacdetra HOMUHaNbHOW

TOKOBOW Harpy3kn (100 %-Hbi KOS(PDOUUMEHT HArpy3Kku) n pacyeTt NoTepsb.
Obwre nonoxeHus
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[OCT P MOK 60287-2-1—2009

budnuorpadua

[1] MOK 60287-3-1:1995 INeKTpuYeckmne kabenn. Pacyetr HOMMHaANBHOW TOKOBOW Harpy3ku. Yactb 3-1. Paspensl,
KacatoLwmecs ycnoBum akcnnyartaumn. CtaHgapTHble YCNOBUA SKennyataymm n Belbop tmna

Kabens

(IEC 60287-3-1:1995) (Electric cables — Calculation of the current rating — Part 3-1. Sections on operating
conditions — Reference operating conditions and selection of cable type)
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[OCT P M3K 60287-2-1—2009

YAK 621.315.6.001.4:006.354 OKC 29.060.20 E49 OKIT 35 0000

Knto4yeBble crioBa: IJ1EKTPUHECKHNE Kabenu, metofa PpacHyeTa, HOMWHaNbHBLIXA TOK, TEMMOBOE conpotmeneHne
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CnaHo B Hatbop 07.10.2009.

[TlevyaTh ohceTHas.
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