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Mpepgucnosune

Llenn v npvHumnsl cTaHgapTu3auyun B Poccuiickoin ®efepauyun ycTaHoBneHbl ®efepanbHbiM 3aKOHOM
0T 27 pekabps 2002 r. Ne»184-93 «O TEXHUYECKOM PErynMpoBaHum», a npasuna NnpUMMeHeHUs HauMoHaIbHbIX
cTtaHgapToB Poccuiickoin ®epepaunm — FOCT P 1.0—2004 «CrtaHgapTusauua B Poccuiickoli ®epepauuu.
OCHOBHbIE NOMOXEHNA»

CBejeHusi o ctaHgapTte

1 NMOArOTOBJIEH OTKpbITEIM akLMOHEPHbIM 06LWecTBOM «Bcepoccuiickuii Hay4Ho-uccnegoBaTenb-
CKW.  MPOEKTHO-KOHCTPYKTOPCKWIA 1 TEXHOMOrMYECKUA  UHCTUTYT  KabenbHOW  NPOMBbILLIEHHOCTM
(OAO «BHUWK/1») Ha ocHOBe COGCTBEHHOrO ayTEHTUYHOrO NepeBoja ctaHapTa, ykasaHHOro B nNyHkTe 4

2 BHECEH TexHuyeckum komuTeTom no ctaHgaptusaumm TK 46 «KabenbHble nsgenvs»

3 YTBEPXJEH W BBEAEH B AENCTBWE [Mpukasom defepanbHOro areHTCTBa No TeXHNYEeCKoMy
perynuposaHuio U metponornn ot 26 noHa 2009 r. No 218-ct

4 HacToswWwmii cTaHfapT WAEHTUYEH MexAyHapofHoMy cTaHfapTy M3K 60287-2-1:1994 «Kabenu
afekTpuyeckne. PacyeT HOMUHANbLHON TOKOBOW Harpysku. Yactb 2-1. TennoBoe conpoTuBneHue. Pacuyer
TennoBoro conpotueneHua» (IEC 60287-2-1:1994 «Electric cables — Calculation of the current
rating — Part 2-1: Thermal resistance — Calculation of thermal resistance») ¢ iameHeHusmu No 1 (2001 r.),
No 2 (2006 r.) n nonpaskoii No 1 (2008 r.), KoTopble BblAe/IEHbI B TEKCTE C/ieBa ABONHOM BEPTUKA/IbHON MHKE.

Mpy NnpYMeHeHnn HacToALEero cTaHgapTa pekoMeHayeTCs UCNob30BaTb BMECTO CChITOYHBIX MeXay-
HapoAHbIX CTAHAAPTOB COOTBETCTBYIOLWME UM HaLMoHalbHble cTaHAapTbl Poccuiickoli ®epepaunn, ceefe-
HVS O KOTOPbIX NPUBEAEHbI B 4ONONHUTE/TbHOM NPUIOXKEHUN A

5 BBEJEH BIEPBbIE

MHdopmauns 06 n3MeHeHNaX K HacTosILeMy cTaHgapTy nybnvkyeTcsa B eXerofHo usgasaemom
MHOpMaLMOHHOM yKasaTene «HaunoHanbHble CTaHAapThi», @ TeKCT W3MEHEHWI 1 MONPaBOK — B exe-
MecsYHO M3faBaeMblX UH(OPMAaLMOHHBIX ykasaTenax «HauuoHanbHble cTaHgapTbi». B cnyyas nepe-
cMOTpa (3aMeHbl) UAM OTMEHbl HACMIOALWBIO CTaHfapTa COOTBeTCTBYylOLWee yBefoMmaeHne 6yaeT
ony6/IMKOBaHO B eXeMecAa4Ho n3fasaemMom MHhopmaLMoHHOM yka3aTene «HaunoHanbHble cCTaHAapThi».
CooTBeTCTBYyLWas nHdopmaLusi, yBeoMeHne n TeKCTbl pasMellanTCcsa Takke B UH(OpMaLMOHHOW
cucTeme 06LEero nonb30BaHNa — Ha oduumnanbHoM caiTe ®PefepasibHOro areHTCTBa N0 TEeXHUYEeCKOMY
perynmpoBaHuio 1 MeTposiornv B ceTu IHTepHeT

© CtaHgapTuHgopm. 2009

HacTosuii cTaHAapT He MOXeT 6biTb NO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MPOCTPaHEH B kayecTBe ohuLanbHOro UsgaHus 6e3 paspelleHns ®eflepasibHOro areHTCTBa No TEXHUYECKO-
My perysiupoBaHuio 1 MeTposiornm
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BsepeHune

CtaHpgapT M3K 60287 pasfgeneH Ha Tpu yacTu 418 TOro, YTo6bl NPy ero nepecMoTpe UM BHECEHUU
N3MEHeHN C 3TUM JOKYMEHTOM 6b1710 yA06HO paboTaTh.

Kaxpas yacTb COCTOUT U3 pasfesios, onyb/MKOBaHHbIX B BUAE OTAE/bHbIX CTaHAapToB:

YacTb 1— ®opmy/ibl AN pacyeTa HOMUHabHBLIX TOKOBbLIX HArpy3oK 1 notepb 3Hepruu;

YacTb 2 — ®opmynbl ANA pacyeTa Tens10BOro ConpoTUBEHNS;

Yactb 3 — Pasgensl no yc/ioBUAM 3KcnayaTtauuu.

HacTosawuii cTaHAapT COAEPXUT MeToAbl pacHeTa BHYTPEHHET0 U BHELLHETO TEM/0BbIX CONPOTUBNEHWIA
Kabenein, NPoNoXEHHbIX HA BO3AyXe, B KaHanax u semne.

dopmynbl, pekoMeHayeMble B cTaHAapTax cepun M3IK 60287, cogepxaT BENNUNHDI, NU3MEHALWMeCA B
3aBMCUMOCTW OT KOHCTPYKUUW Kabens u npuMeHseMbix MaTepuanoB. YkasaHHble B Tabnvuax AaHHbIX CTaH-
[apTOB 3HAYEHNSA COOTBETCTBYIOT YCTAHOB/IEHHLIM MeXAYHapoAHbIM (Hanpumep, anekTpuyeckme yaenbHble
CONPOTUB/IEHNA 1 TeMnepaTypHble KO3(MULMEHTLI COMPOTUBIEHUSA) MO0 OOLLENPUHATLIM B NPaKTUKe 3Ha-
YeHuAM (Hanpumep, TenaoBble yAe/lbHble COMPOTUBAEHUS U AN3NEKTPUYECKMe NOCTOSHHbIE MaTepuanos).
Ecnu ykasaHHble B Tabnmuax 3HauyeHNs OTHOCATCA K OOGLLENPUHATLIM B NPaKkTVKe, TO HEKOTOPbIE N3 HUX He
ABNSATCSA XapakTepuCcTMKON kayecTBa HOBbIX kabenell, a 0THOCATCA K kabensam nocne A4AUTeNbLHOrO nepuoaa
akcnayataummn. na Toro YTo6bl MOXHO ObII0 NOSYYUTb OAHOPOAHbIE U CPaBHVMbIE pe3y/bTaTbl, He06Xoau-
MO paccuuTbiBaTb HOMWUHA/IbHbIE TOKOBbIE HArpPy3Kku No 3HAYEHUSIM, YKka3aHHbIM B CTaHAapTax fAaHHol cepum.
Ecnun ToO4HO U3BECTHO, YUTO KOHKPETHbIM MaTepuanam n KOHCTPYKUUAM COOTBETCTBYIOT Apyrue 3HayeHus, To
MOXHO UCMO/Ib30BaTb 3TU 3HAYEHUSA, NPU YC/IOBUU, YTO OHU, & TakKe COOTBETCTBYIOLLE HOMUHASIbHbIE TOKO-
Bble Harpysku, 6yayT ykasaHbl.

3HayeHns, OTHOCALLMECS K YCTOBMAM aKcnnyaTaummn kabeneid, MOryT 3Ha4MTeNbHO OTAMYaThCs ApYyr OT
Apyra B pasHbIX cTpaHax. Hanpumep, 4To KacaeTca TemnepaTtypbl OKpyXatoLein cpefpbl U yaenbHOro Tenso-
BOIO CONPOTMB/IEHNS MOYBbI, UX 3HAYEHNSA B Pa3HbiX CTPaHax onpeaenstoT, UCX0As U3 Pas/IMYHbIX coobpaxe-
HWIA. TOBEPXHOCTHbIE CPaBHEHWA 3HAYEHWIA, MNPUMEHSAEMbIX B pasHbiXx CTpaHax, MOryT MpuBECTU K
OLWNBOYHBIM 3aK/TIOYEHNSAM, €C/IM OHU He OCHOBaHbl Ha obLeM kpuTepun (Hanpumep, MOryT 6bITb pa3/InYHbI-
MV npegnonaraemble cpoku cnyx6bl kabenei, B HEKOTOPbIX CTpaHax KOHCTPYKLMSA OCHOBaHa Ha MakcMMasb-
HbIX 3HAaYEHMAX TeNI0BOro yAeIbHOro CONPOTUB/IEHUS MOYBbI, B TO BPEMS Kak B pYrnx cTpaHax UCcnosb3yoT
cpefiHme 3HayeHus). B yacTHOCTW, UYTO kacaeTcs TeMns0BOrO yAEesIbHOr0 CONPOTUB/IEHNA MOYBbI, U3BECTHO,
4YTO 3Ta BE/IMYMHA OYEHb 3aBUCUT OT COAEPXaHUS Briaru B NoYBE U MOXET 3HAUMTENIbHO U3MEHATLCSA C Teye-
HVeM BpPeMeHMW B 3aBWCMMOCTM OT TNa MoYBbl, TONOrpaddMuecknx U MeTeoposIorMyecknx YCNoBuii, a Takke
Harpysku kabens.

[nsa Bbl6opa 3HaYeHWU pa3NnyHbIX NapamMmeTpPoB HE06XO4MMO MCMOb30BaTbL CNEAYIOLLYIO0 nMpoLeaypy.

Uncnosble 3HaYEHNS JO/MKHBI OCHOBbLIBATLCS, I/1aBHbIM 06pa3oM, Ha pesysibTarax COOTBETCTBYIOLLNX
n3mepeHwuii. Yacto okasblBaeTCH, YTO 3TV pe3ynbTaTbl Y)Xe BK/IOYEHbI B HALMOHabHbIe TeXHUYeckme Tpebo-
BaHWS B KAUecTBe PeKOMEeHYeMbIX 3HaYeHWl, Tak YTO pacyeT MOXET GbITb OCHOBAH Ha 3HAYEHUSAX, UCNOSb-
3yeMbIX B laHHOI cTpaHe (0630p Takux 3HauyeHuii npusoauTcs B [1]).

MepeyeHb nHdopMauun, HeobxoanMON 4715 Bbibopa COOTBETCTBYOLLEro Tuna kabens, npuseseH B [1].
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HALUWOHANBbHDLIN CTAHOAPT POCCUNCKOMN GELEPALUMN

Kabenu anektpuyeckue.
PacueT HOMVHaNbHOI TOKOBOW Harpysku

YacTtb 2-1

TEMJIOBOE COMNMPOTUBJIEHUNE.
PACYET TEM/10OBOIoc CONPOTUBAEHNA

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

JNata BBegeHmna — 2010—01—01

1 O6uwue NonoxeHus

11 O6nacTb NPUMEHEHUSA

HacToawwuii ctaHgapT paccmaTpuBaeT YCNOBUSI YCTAHOBMBLUErocA pexuma paboTbl kabenei npw
NO60M NepemMeHHOM HanpsHKeHUM U MOCTOSHHOM HanpshxeHun Ao 5 KB. NposioXeHHbIX HeENOCPeACTBEHHO B
3emse, B kaHanax, xenobax uam ctanbHbiX Tpy6ax, ¢ YaCTUYHbIM OCYLLEHNEeM NoYBbI MK 6e3. a Takke kabe-
nei. NPONIOXEHHbIX Ha BO3AyXe. TEPMUH «yCTaHOBUBLLUICS PeXVM» O3HayaeT TOK MOCTOAHHONW BenYWHbI
npu HenpepbiBHOM pexumMe paboTbl (100 %-Hblili KO3 ULUEHT HArpyskun), fOCTATOUHbIA A5 TOro, YTOObLI
acMmMnToTMYeckn co3faTb MakCUMasbHyl TemnepaTypy XWibl NpU MNOCTOSAHHbLIX YCOBUAX OKpYyXatoLuein
cpefbl.

HacTosAwwuii ctaHaapT coaepXxut dopMybl A8 pacyeTa TeNI0BOro CONpPoOTUBEHNS.

dopmy”bl, NpMBEeAEHHbIE B HACTOALLEM CTaHapTe, ABAAIOTCA AOCTAaTOYHO TOYHBIMU U B TO Xe Bpems
No3BOJIAOT BapbMpoBaTb HEKOTOPbIE BaXHble napameTpbl. DTN napameTpbl MOXHO pasfesimTb Ha rpynnbi:

- napameTpbl, OTHOCSILMECS K KOHCTPYKUMK kabena (Hanpumep, yaenbHoe TeNI0BOe COMPOTUBIEHUE
N30MALMOHHOI0 MaTepuana), 418 KOTOpbIX 6bIN BbIGPaHbI XapakTepHbI 3Ha4YeHNs, OCHOBaHHbIe Ha ony6/iun-
KOBaHHbIX paboTax;

- napameTpbl, OTHOCALLMECH K YC/IOBMSAM OKpYXatoLlel cpefpbl, KOTopble MOryT 6biTb OYeHb pa3Ho06-
pasHbl. BbIGOP 3TUX NapamMeTpOB 3aBUCUT OT CTPaHbl, B KOTOPOI MCNOMb3YTCS UMW JOMKHbI UCMO/Ib30BaTLCS
Kabenu;

- napameTpbl, KOTOpbIe NPUHVMAIOT MO COrNalleHnio MexXay U3rotosuTenem u notpebutenem, n KoTo-
pble kacalTca 3anaca HagexHocTn paboTbl kabens (Hanpumep, MakcMManbHas Temnepartypa Xunbl).

1.2 O603Ha4YeHuns
B HacTosilwem cTaHAapTe NMpUMEHEeHbI cnegyowme o603HaYeHns:

Dj — HapyxHblii AnameTp 6GPOHU, MM;

Dd — BHYTpPeHHWI1 AnameTp kaHana, mw;

De — HapyxHblli gnameTp kabens Wan SKBUBANEHTHbIN AnaMeTp rpynnbl U30ANPOBAHHbLIX XU B
Kabene, NponoXxeHHOM B Tpybe, MM;

D’ — HapyxHblii AnameTp kabens, ucnonb3yemblii B 2.2.1, M

DO — HapyxXHbIil AnameTp kaHana, Mum;

Ds — HapyXHblil juameTp MeTanInyeckoin 060104k, MM:

Doe — pavameTp BOO6GpaxXaeMoro COOCHOrO LWIMHAPA, Kacatollerocsi BbICTYNOB ropuUpOBaHHON
060/104KM, MM;

Dot — puameTp BOOGpakaemoro COOCHOr0O LUAVHAPA, KacaloLwerocs Hapy)XHO NoBepxHOCTU Bna-

[AVH rodprpoBaHHoi 060104kKM, MM. Dol = Dit + 2ts;

N3paHne opuymnanbHoe
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AvameTp BOO6Gpaxaemoro UWanHApa, Kacatllerocs BHyTPEHHEeR NoBepXHOCTW BbICTYMNOB
rocdopupoBaHHO 060104kn, MM. D)C= Doc- 2ts;

AvameTp Boo6pakaemoro LuanHapa, kacatLlerocsi BHyTpeHHeli NOBepPXHOCTW BNanH rod-
pUpOBaHHO 060/104KK, MM;

KOHCTaHTa, ucnosb3yemas B 2.2.1.1;

Ko3athhuuMeHT ANns kabenei c NOSICHON usonauueid, onpegenexHolii B 2.1.1.2.2;
Ko3athhuumeHT ANns kabenei c NOSICHON usonauuei, onpegenexHsolii B 2.1.1.2.5;
reomeTpuyecknii oaktop Ans kabenei c NOACHOW nsonsAumei;

reomMeTpuyeckuin dpaktop AN kabeneli ¢ OTAENbHO OCBMHLOBAHHBLIMW N30/IMPOBAHHbLIMU

Xunamu (kabenu tuna SL) u ana kabenei ¢ oTAeNbHbIMW aNlOMUHWEBBLIMI 060104KaMKN NO
KaxJ0i N30NnpoBaHHON xune (kabenu tuna SA);

WHTEHCUBHOCTb COJTHEYHOrO M3nyyeHuns (cMm. 2.2.1.2). BT/m2;

KO3 (PULMEHT SKpaHNPOBaHWA /19 TENI0BOIO CONPOTUB/IEHNA 3KPAHMPOBAHHbIX Kabeneii;
KO3hhNUMEHT, NCNONb3yeMbI B 2.2.1;

rny6uHa npoknagku 40 ocu Kabens uam LueHTpa TpeyronbHuka (Mpu pacnonoXeHun kadenei
TPeyrosibHUKOM), MM,

paccTosiHne OT NOBEPXHOCTU 3eMN [0 LLeHTpa rpynnbl KaHaM0B, MM;

yncno kabenei nof Harpyskoi B rpynne kaHanos (cm. 2.2.7.3);

TenjoBoe CONpoTMB/IEHME Ha ha3y Mexay Xuiol n 060104koin. K «m/BT;

TenjoBoe COMpPOTUB/EHNE MeXay 060104Koin 1 6poHeii. K «Mm/BT;

TennoBoe CONPOTMB/IEHWE HAaPYXHOTO 3aLUMTHOIO NOKpPbITUSA. K *M/BT;

TEennoBoe COMPOTMB/IEHME OKpyXatweir cpefbl (OTHOWEHME NPEBbLILEHUS TemrepaTypbl
NnoBepXHOCTU Kabens Hag TeMnepaTypoii okpyxalowei cpeabl K NoTepsim Ha eguHULY ANu-
Hbl), K *M/BT;

TenjoBoe CONPOTMB/IEHME OKpYXawllel cpefbl C MONPaBKOW Ha CO/THEYHOE WU3NTyYeHue.
K ™m/BT;

TEenjoBoe CONpPOTUB/EHNE MeXAy kabenem u kaHanom (Tpy6oit). K m/BT;
TensoBoe conpoTuBrieHne KaHana (Tpyosbl). K «m/BT;
TensioBoe CONPOTMB/IEHNE Cpefbl, OKpyXatowei kaHan (Tpyoy), K mw/BT;

KOHCTaHTbl, ucnonb3yemble B 2.2.7.1,;

OV3neKTpuyeckne Nnotepu Ha eanHULY AUHbL Ha dasy. BT/m;

notepu, paccevBaemsble B kabene /c, BT/wm;

o6Lwas aHeprus, paccenBaemas B xenobe, Ha eguHULY ANWHBL. BT/m;
KOHCTaHTa, ucnonb3lyemasn B 2.2.7.1;

KOHCTaHTa, ucnonb3yemasn B 2.2.1.1;

Hapy>XHbI AraMeTp NOSACHON WU30MALUN, MM;

HapyXHbIli guameTp XW/bl, MM;

MWHUMAaNbHbIA AnameTp 0BasbHOMN XUMbl, MM;

MaKCMMasIbHbI AuameTp 0BasIbHOM XWNbl, MM;

MaKCcMMasbHbIA AgnaMeTp akpaHa UM 060/104KN NPU OBaNbLHOW Xune, Mm;
MUHUMasIbHBIA AnameTp akpaHa uan 060104KN NPU OBASILHOW Xune, Mm;

anameTp 3KBMBA/IEHTHOW prrn017| XW/bl C TaKol xe nnowanbio nonepevyHoro cevyeHna ncrte-
NeHbKo YNJIOTHEHUA, HTO U CbaCOHHaFI Xuna, Mv;

KOHCTaHTa, ncnosblyemas B 2.2.1.1;

Ko3athhULMEHT TENIOBOroO paccesHus. Bt/m2h 4,
HaTypasbHbI norapudm (norapugm no 0OCHOBaHUIO €);
4yncno Xun B kabene;

YyacTb nepumMeTpa KabeflbHOro esoba, 3PMEKTUBHOIO B HaCTU paccesHus Tenna
(cm. 2.2.6.2). m;
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pasnyc OKPY>XHOCTM, ONUCAHHON BOKPYT ABYX UM TpeX DaCOHHbLIX XU, MM;

paccTosiHue Mexay OCSIMU COCefHMX kabeseii, pacrnofioKeHHbIX B rpynne 13 Tpex He conpu-
KacatoLuUxcs Apyr ¢ Apyrom kabeneil, NPoNOXeHHbIX TOPU30HTANILHO, MM;

TOUMHA N30NALUN MEXAY XUnamu, Mum;

TO/UMHA U30NSALMN MEXAY XMnammn 1 060/104KON, MM;

TONWMHA NOAYLLKA, MM;

TOMWMHA 3aWUTHOTO NOKPbITUS, MM;

TOMUMHA M30ASLMN XW/bl, BKIKOYAs 3KPaHUPYHOLME NEHTbI MOC MNOOBUHA TOJLMHbI
N06bIX HEMETaNIMYECKUX NEHT NMOBEPX CKPYUEHHbIX XU/, MM;

TO/WMHA 060/I04KM, MM,

— (cm. 2.2.2);
*>,

(cm. 2.2.7.3);

b
CTOPOHbI rpynnbl KaHasnnos (y > X) (cMm. 2.2.7.3), MMm.

cpefHss TemnepaTypa cpefbl Mexay kabenem v kaHanom (Tpy6oi), °C;

[0MycTUMOE MpeBbIeHVe TemnepaTypbl XuUbl Hag TemnepaTypoii okpyxatoLeii cpegbl. K;

KO3(hOMLMEHT, XapaKkTepusywLLnii AMaNekTpuyeckue noTepu npu onpegeneHun 4 ans
kabenei, NPONOXeHHbIX Ha Bo3ayxe. K;

KO3h(PMLIMEHT, XapakTepusyoLuii AnanekTpuyeckne noTepu v NPsIMoe COSTHEUHOE U3fyye-
HWe npu onpegeneHun M4 ans ka6eneii, NPOMOXEHHbIX HA BO34yXe, C UCMO/b30BaHUEM

pucyHka 8. K;

pas3HOCTb Mex/ay cpefiHeil TemnepaTypoli Bo3Ayxa B kaHane n Temrnepartypoii okpyxatoLuei
cpeabl. K;

pa3HOCTb MexXAay TemnepaTypoil NMOBEPXHOCTU Kabesisi Ha BO3AyXe U TeMnepaTypo okpyxa-
owein cpeasl. K;

noBbIlIeHWe TeMnepaTypbl Bo3ayxa B ka6enbHOM xenobe. K;

COOTBETCTBEHHO, OTHOLWIEHME O0OLWMX NOTepb B MeTan/Myeckmx 060104kax U OTHOLLIEHNEe
06LUMX NOTEpPb B GPOHE K 06LLUMM NOTEPSAM BXuUnax (M1m noTepb B 0fHOK 060/104Ke unu 6po-
He K NoTepsiM B OAHOI Xune);

KoahhULMEeHT noTepb AN cpefHero kabe-

ns;

| Tpwn kabens, pacnofioxXeHHble B OAHOWA
NJ10CKOCTN 6e3 TpaHcno3nuun, ¢ 060104Ka-
MW, COEUHEHHBLIMWN Ha 060MX KOHLLaX.

K03(hpMLMEHT NOTEPb A5 BHELLUHEro kabe-
ns ¢ HanboNbLWUMM NOTEPSAMY;

Ko03a(ppnUmMeHT noTepb 47159 BHELUHEero kabe-
NS C HAVMEHbLUUMY NOTEPAMYU;

y4enbHoe Tens0Boe ConpoTuBeHne nsonayuu. K mi/BT;
yAenbHOoe TenjoBoe CONpoTuBAeHne MaTepuana 3anonHutens. K wm/BT;
yAenbHOe TenjoBoe CONPOTUB/IEHNE 3EM/IN, OKpYXatoL el rpynny kaHanos. K M/BT;

y4enbHoe TenjoBoe COonpoTMB/ieHMe 6eTOoHa, WCMNOSb3yeMOro ANAs rpynnbl  KaHasoB.
K ™M/BT;

yOEeNbHOE TEN0BOE COMPOTUB/IEHUE METAI/IMYECKUX IKPAHOB MHOTFOXMW/IbHbIX Kabenei.
K ™m/BT.

yfenLHoe TenjoBoe ConpoTuB/eHne MaTepuana. K m/BT;

KO3(pPMLMEHT NOTNOLWEHNS CONTHEYHOTO U3/TyHEHNS NOBEPXHOCTLIO Kabens.
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2 PacueT TennoBbIX CONPOTUBIEHNI

2.1 TennoBoe COMPOTUB/IEHNE 3/IEMEHTOB, COcTaBAsAWUX ka6enb, TV T2u 3

B naHHOM pa3sgene npusefeHbl GOpPMybl 415 pacyeTa TeNI0BbIX CONPOTUBAEHWA HA e 4UHULY ANTNHBbI
pasnn4yHbIX 3eMeHToB Kabens I,. T2 u '3 (cm. M3K 60287-1-1, nogpasgen 1.4). YaenbHble TennoBble
COMPOTUB/IEHNA MaTepuanos, UCNONb3YEMbIX B KAYeCTBE M30NALUN W 3alUTHBIX NOKPbLITWA, NpuBefeHbl B
Tabnuue 1.

Mpn BbINOMIHEHWN PacyeTOB TEMJIOBbIX COMPOTUBAEHWA NPUHATO, YTO 3KPaAH U3 MeTaNIMYecKnx NeHT
ABNSETCA COCTABHOM YaCTbo XWU/bl MM 060I0UKK, @ 31eKTPONpoBoAALLMe CNon (BKIOYASA EHTbl U3 anek-
TponpoBoALL el 6ymarn) cuuTarTCa COCTaBHON YacTblo 30nsuun. B aToi cBA3M cneayeT U3MeHUTL onpeje-
NeHHble pa3Mepbl 3/IeMEHTOB kabens.

2.1.1 TennoBoe CONPOTUBMEHUE MEXAY OAHOW XUNON n o6onoukoii I,

2.1.1.1 OpfHOXUNbHblEe Kabenu

TennoBoe cONPOTMBAEHNE MeXAY OA4HOI X0 n o6onoukoit ThonpeaensoT no goopmyse

r= 0)

— In[l+— _.
2n tfcd
roe pr — yaenbHoe TenaoBoe CoOnpoTmMBeHNE N30NALnn. K M/BT;
dc— AnamMeTp Xunbl, MM;
— TONWMHA U30NALUN MEXAY XWUI0 U 060I0YUKONA, MM.

MpumevyaHne — [Ansa rodpupoBaHHbix 060/104eKk MNonpeaensitoT Ha OCHOBE CPeAHEro BHYTPEHHETo AnameTpa
060104KH.

|On r |_ (
2 S
2.1.1.2 Kabenu c nosicHoli usonsumei
TennoBoe conpoTusneHue I, MeXxay O4HOW XWIO0W 1 060104KOI onpeAensoT no dpopmyne

7\=£LG. )
1 2n

rae G — reomeTpuyeckuii oakTop.

MpumeuyaHne — [na rodhpupoBaHHbix 060104eK (, oNpeaenatoT Ha OCHOBE CpefHero BHyTPEHHEro guameTpa
060104KHK:

(01 'Poc)
| i I s

2.1.1.2.1 [BYyXXuWbHble kabenn ¢ KPyrabiMu Xunamum u NosiCHow nsonsyuelt
FeomeTpuyeckuii haktop G npuBeAeH Ha PUCYHKE 2.

2.1.1.2.2 [ByxXW/bHble Kabenm ¢ CEerMeHTHbIMW XWUaMun 1 NOSCHON n3onauune
FeomeTpuyeckuii chaktop G onpegensatoT no chopmyne

G=2F1In'£i.L i<
roe koadppuuneHt F, = 1 ¢ —— — -——-;
! 2n<dx + /}-r
da— HapyxHblil guaMeTp NOSICHON U30MALUN, MM;
r, — pagnyc OKPY>XHOCTW, ONUCAHHON BOKPYT XU/, MM;

dx— AuameTp KpYrfioi Xusbl ¢ Takoli Xe naowabto nonepeyHoro Ce4YeHmnst N cTeneHbto YNaoTHeHNs, Y4To U
hacoHHas xuna, mm;
t— TONWMHA N30NALUN MEXAY XUTaMU, MM.
2.1.1.2.3 Tpexxu/bHble Kabenu ¢ KpyriabiMu Xmnamu 1 NosicHoi nsonsiyueit
LNns TpexKubHbIX Kabenei ¢ KpyrnbIMy Xunamu 1 NosicHo nsonsiymein T, onpegenstoT no popmyne

067
r, :En G +0,031 (pf-p,)e d, 4>

roe p,— yaenbHoe TenoBoe CONPOTUBAEHNE U3oNALMN. K mv/BT;
pf — yAesnbHoe TensoBoe CONpoTMBIEHNE MaTepuana sanonHutens. K m/BT.
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reomeTpuyecknii chaktop G nNpMBELEH Ha PUCYHKO 3.

MpumeuvyaHne — [AnA kabeneli c 6ymMaxHoli NpoNUTaHHON nlonsumein =p, cnefoBaTenbHO, BTOPOU YneH B
npaBoil 4acTu BblWENPUBEAEHHOTO YPABHEHUSA MOXHO HE YYUTbIBaTb.

[na ka6eneii ¢ aKCTPyAMpPOBaAHHOW M3onsunei yaenbHoe TennoBOe CONPOTUBMIEHWE MaTepuana 3anofiHnTens
MOXeT HaxoAuTbCA B npeAenax ot 6 4o 13 K «M” BT, B 3aBUCMMOCTM OT MaTepuasna 3anosHUTeNsa v ero ynnoTHeHus. Ana
BOJIOKHUCTOrO NOMMNPONUIEHOBOrO 3aN0NIHUTENS pekomeHayeTcs 3HavyeHne 10 K m/8T.

BblwenprvBeAeHHOe ypaBHEHME NpuMeHseTca Ans kabeneli ¢ aKCTPyAUPOBaHHON U30nsaumnein, B KOTOPbIX Kaxaas
N30NMPOBAHHANA XMUNa UMEEeT OTAENbHbI NPOBONOYHbIA 3KpaH, U ANS kabenei ¢ o6WMUM METanANYeCckum 3KpaHoM Nno
TPEeM M30/IMPOBAHHbLIM XUaM.

2.1.1.2.4 TpexxunbHble Kabenu ¢ oBasibHbIMMW XUnamu 1 NOSICHON n3onsaumei
[LaHHblli kabenb paccMaTpmBaeTcs Kak kabesb € KPYribIMy XunaMu 3KBMBaSIEHTHbIM AuameTpoM dc.
MM.

roe dcM— MakcumanbHblli guameTp 0BaslbHOW XWMbl, MM;
dcm— MWHMMAanbHBIA AnaMeTp 0BasibHOM XUbl. MM.

2.1.1.2.5 TpexxunbHble Kabenu c CeKTOPHbIMU XuUnammn 1 NOSICHOW n3onsaunen
FeomeTpuyeckunii paktop G ANnAa AaHHbIX Kabenei 3aBUCUT OT hOPMbl CEKTOPOB, KOTOpas MOXET ObiTb
pas3nunyHoil B kabensx pasHbix n3rotoButeneii. Pakrop G onpegensoT no opmyne

G=3F2In — . 6)
I*i1
rae KoagUUNEHT F, = 1 + ---mmmeememeee .
2x(dx ~ 0 -f
da— HapyXHbIii uameTp NOACHON U301ALNKN, MM;
r, — PaAnyc OKPYXXHOCTU, OMUCAHHON BOKPYT XWU/1. MM;

dy — AvameTp Kpyrniol Xunbl ¢ Takoli Xe naolLafsto NonepeyHoro CeYeHNs 1 CTENEHbLIO YNIOTHEHNS, YTO 1
thacoHHas xuna, mm;
f— TOonwWMHa n3oNAUUM Mexay Xunamu, MM.

2.1.1.3 TpexxunbHble Kabenu, aKpaHMpOBaHHbIE MeTa/lSIMYEeCKO TIEeHTOM
2.1.1.3.1 3kpaHuMpoBaHHble Kabenn ¢ KpyrabIMy Xunamm
Kabenu c bymaxHOW n3onsumnein faHHOro Tna MOXHO paccMaTpuBaTh kak kabenu ¢ NOACHOW n3onauneil.

Ans kotopbixj - 0.5.

[ns Toro uto6bl yyecTb TeNIONPOBOAHOCTb META/IIMYECKOTO 3KpaHa, pesynibTaT ciefyeT YMHOXUTb Ha
KoappmumeHT K, HasbiBaeMblii KO3 P ULNEHTOM 3KpaHNPOBAHUSA, 3HAYEHUS KOTOPOTO NPUBEAEHbI HA PUCYH-

Ke 4 ANA pasnMyHbIX 3HAYEHUI — W Pa3/IMYHBIX XapaKTepucTrk kabens. Takum o6pa3om:
<c

M=K— G w
2x

TpexxkunbHble kabenun ¢ aKCTPYAUPOBaAHHON nsonsaumeli n oTAeNbHbIMU 3KpaHamun 13 MeAHbIX TEHT No
KaX[ol 1301MpOBaHHOW Xnne cnegyeT paccmaTpvBaTth kak kabenm tuna SL (cm. 2.1.1.5. 2.1.2.2).

LN TpexKnbHbIX Kabenew ¢ aKCTPYANPOBaHHON n30nAuMell 1 OTAENbHLIMW 3KpaHaMM U3 MeHbIX NPo-
BOJIOK MO KaXA0V M30NMPOBaHHON Xune nan obwum metanimyecknuMm 3KpaHoM no TPEM M30/IMPOBaHHbLIM
Xunam cm. 2.1.1.2.3.

2.1.1.3.2 3kpaHuMpoBaHHble Kabesnn ¢ 0BasibHbIMWN XuUiamm

[JaHHblIli kabenb paccMmaTpmBaloT Kak 3KBUBAJIEHTHbIV kabenb C KPYrabIMU XUamMu, C HapyXHbIM Auna-

MeTpoM xunbl dc ="~dcM mdem.

2.1.1.3.3 DkpaHupoBaHHble Kabenu ¢ CeKTOPHbIMU Xuaamm

I, paccunTbIBAOT TaK Xe. Kak AN5 kabenei ¢ CEKTOPHbIMMW XnaamMu 1 NosiCHoM nsonaunei, npy atom dO
paBeH fuameTpy OKPY>XHOCTU, ONUCAHHO NMOBEPX CKPYUYEHHbIX Xu. Pe3ynbtat yMHOXatloT Ha KoadpnuneHT
9KpaHWpOBaHMUSA, NPUBEAEHHbIN Ha pUCYHKe 5.

2.1.1.4 MacnoHanosiHeHHble Kabenu

21141 TpexxunbHble kabenn ¢ KpyrnabiMu Xunamm, ¢ skpaHamv U3 MeTasiIM3NPOBaHHbLIX BYMaXHbIX
NIEHT MO U30/IMPOBAHHBIM XW1aM, C Mac/I0NPOBOAALLUMUN KaHanamm Mexay xunamm
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TennoBoe COMPOTUB/IEHNE MEXAY OAHON XWIoi n o6onoykoin I, onpeaensoT no dpopmyne

raoe dc— puameTp Xunbl, MM;
t, — TOMWMHA N30NALUN XUSbl, BK/OYAS TOJLLMHY CNOA CAXN U METa/I/IM3NPOBaHHbIX GYMaXKHbIX TEHT
NAC MOSIOBMHA TOMLWMHbI II06bIX HEMETa/IIMYECKUX NIEHT NOBEPX TPEX CKPYUEHHbIX XU, MM;
pT— ypAenbHoe TensoBoe COnpoTUBAEHUE U30MAUMKN. K *M/BT.

[ns cdopmynbl (8) NpeanonoxeHo, 4TO MeTaIMYeckne KaHasabl ¥ Macno, HaxoAsLWeecs B HAX. UMeT
04Y€eHb BbICOKYIO M0 CPaBHEHUIO C U30N5LMeli TENNONPOBOAHOCTb, ¥ NO3TOMY hOPMYNY NPUMEHSIOT He3aBuUCK-
MO OT MeTasna, U3 KOTOPOro U3roTOB/IEH KaHasl, U OT €ro TOJLMHBI.

21.1.4.2 TpexkubHble Kabenu ¢ KpPYrbIMY Xunamu, ¢ akpaHaMu U3 MeTaIMyecknx NeHT no N3osnu-
POBaHHbIM XWnam, C Mac/oNPOBOAALLUMM KaHanaMm Mexay xunamm

TennoBoe conpoTUB/EHNE MeXAy OAHOI Xunoii n o6onoukoii I', onpeaensaT no opmyne

r=035pr[0923- £i |. 9>

rae t-— TOo/WKWHA U30MALNK XWUbl, BKNOYAA TOJLWMHY METaI/IMYECKUX IKPAHUPYIOLWMUX NEHT U NOJIOBUHY
TONTWNHBI NI06LIX HEMETaNINYECKUX NEHT, NoBePX CKPYYEHHbIX XWUN. MM.

n pnmMmeyaHne — ,ﬂaHHy}O d)OpMyl'Iy NMPUMEHAT HE3aBUCUMO OT UCMOJIb3YyEeMbIX MeTa/JioB JIEHTO4YHbIX 3Kpa-
HOB M MacnonpoBoAAW KX KaHanos.

21143 TpexxKunbHble kKabenu ¢ KpyrabIMy Xunamm ¢ akpaHaMmu U3 MeTanInyecknx NeHT No N3oampo-
BaHHbIM Xuniam, 6e3 3anofiHUTeNen 1 MacnonpoBoAALLNX KaHaN0B, C 0OMOTKON NieTeHo MeHOW NeHTO No
CKPYYEHHbIM M30/IMPOBaHHbIM XWam 1 B allOMUHNEBON rodhprpoBaHHOW 060104Ke

TennoBoe CONPOTUB/IEHUE 7, MeXAy OAHOI TOKOMPOBOAALLEN XWUI0N 1 060M104KO/ onpedensitoT no
dopmyne

475 K1°- (10)

620— In
2*

roe ta— Cpe,ﬂ,HI/IM HOMWHAJIbHbIN 3a30p Mexay metaninyeckKumMmn NneHtTamMmm aKkpaHa no I/I3OI1I/IpOBaHHOVI xune
n cpegHNM BHYTPEHHUM aMaMeTpoM 060/104KM, MM;

S0.5f[5s"j-216D O; (12)

Dc— panameTp 3kpaHa U3 MeTalNIMYeCcKNX NEHT, Ha/IOXEHHbIX HA U30/IMPOBAHHYIO XUY, MM;
S — To/MWMHa MeTan/IMyecKomn NeHTb 3KpaHa no VISOI'WIpOBaHHOVI Xune. Mm.

NMpumeyvyaHune — dopmyny (10) NPUMEHAIOT HE3ABUCUMO OT UCNONL3YEMOro MeTanfia NeHTOUYHbIX 3KPaAHOB.
2.1.1.5 Kab6enu tunos SL n SA

TennoBoe CONpPOTUB/IEHNE 7, ONPeaensoT Tak Xe. KakK A1 OAHOXU/bHbIX Kabenei.

2.1.2 TennoBoe cONpOTMBAEHUE MeXay 060/104KON 1 6GpoHenn 72

2121 OfHOXWMbHbIE, ABYXXU/bHbIE W TPEXXKU/bHble Kabenu, umerowmne oOLLYI0 MeTanInvyeckyto
060/104Ky

TennoBoe CONpoTUBNIEHNE MeXay 060/104Koi 1 6poHelt T2 onpegensioT no hopmyne

(12)
rge 2 — ToMWMHA NOAYLWKKN, MM;
Ds — HapyxHblii guameTp 060/104KN, MM.
2.1.2.2 Kab6enu tunos SL n SA
TennoBoe CONPOTUB/IEHNE 3aNONHUTENSA U NOAYLIKM Nog 6GpoHel onpenenatT no gopmyne
T2=— G, (13>

6n
roe G-— reomeTpuyeckunii hakTop, NpMBELEHHbI HA PUCYHKE 6.

6
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2.1.3 TensoBoe COMPOTUBJIEHNE HAPYXHOFO 3aLLMTHOFO NOKPbLITUA I3
TennoBoe CONPOTUBNEHNE HAPYXKHbIX 3ALLUTHBIX MOKPLITUIA 3. HANIOXKEHHbIX KOHLEHTPUYECKUMU COos-
MU. onpeAensiioT no hopmyne

2r, (14)

roe f3— TonwmHa 3almnTHOro NOKPLITUSA, MM;
On — HapyXHblil auameTp 6poHU, MM.

MpumeyaHue — 1 HEOPOHNPOBaHHLIX kabenei 3a O™ NPUHUMAKOT HapPYXXHbI AnaMeTp 3N1EMEHTa, pacrnona-
raemoro 06bIMHO HENOCPEACTBEHHO MO OPOHEN, T. €. 060/10UKM, 3KPaHa U MOAYLLK.

[Onsi rodhpupoBaHHbIX 060/10uek 3 onpeAensioT no hopmyne

_ C + 213
3=+ p1,n (15)
/ Ooc

2.1.4 Kabenu B TpybonpoBoaax
Lns TpexxkunbHbIX kabenei 4aHHOrO TMNa UMeeT MecCTo creAyloLiee:
a) TensoBoe conpoTusaeHune I, N30A9LUN KaxX A0l N30/IMPOBAHHOMN XWUbl MEXAY XUol 1 akpaHom. I,
onpegensetca MeToAoM, NnpuBeAeHHbIM B 2.1.1 ANa 0f4HOXWUbHBLIX Kabene;

b) TennoBoe conpoTuBneHne T2.cocTosuLee U3 ABYX KOMMOHEHTOB;
1) TennoBOro coOnNpoTVBAEHUS THOHOr0 HAPYXXHOIO MOKPLITUS MO 3KPaHy UM 060/104Ke KaxXA0Nn n30nu-
POBaHHOM XW/bl. 3Ha4YeHve, noAcTaBnseMoe s AaHHOro KOMMoHeHTa T2 B 0OpMyly HOMUHABbHOM
TOKOBOW Harpy3ku no MK 60287-1-1 (nogpasaen 1.4). ABnseTcsa 3HauYeHNeM 415 kKabens B Lesiom, T. €.
[JaHHoe 3HayYeHne AN TPEXXKUNbHOTo kabens cocTaBuT 1/3 0T 3HaYeHWA JaHHOW BEeNNYUHBI NS OAHOW
N30/IMPOBAHHO XWJbI.

3HayeHne TenjoBOro CONPOTUBAEHUS HAPYXXHOFO MOKPbLITUA ANS OAHON WU30NMPOBAHHOW XWUNbl
onpeAensloT No MeToay, NpMeefeHHoOMyY B 2.1.2 A4nA NOAYLIKM OAHOXMWbHbLIX kabeneli. Mpu atom, npu
OBa/lbHbIX XWU1ax 3a guameTp 060/104KN KPYrIOi Xunbl NPUHUMAKT cpeAHereoMeTpuyeckoe Makcu-
MasibHOro M MUHUMasbHOro AnameTpos du 1 dmQdM mdm);

2) TensoBOro CONPOTUB/IEHUS Ta3a UM Macna, HaxoAALWNXCS MeXAY NOBEPXHOCTSMU U30IMPOBaHHbIX
XU 1 TPYy6Ooii. [laHHOE CONPOTUB/IEHNE ONPeAensioT Takke, kak KOMNOHEHT TEMI0BOro CONPOTMBEHNS
Tn. npeacTaBNsAOLW M TENNOBOE CONPOTUB/IEHNE BO3AYLLIHOIO MPOMEXyTka Mexay kabenem n BHyTpeH-
Heli NOBEPXHOCTbIO TPY6bI, KakK ykasaHo B 2.2.7.1.

PaccuutaHHoe 3HauyeHue 6yAeT OTHOCUTLCS K KaGenio B LesioM, 1 ero ciedyeT npubaBnTb K 3Ha-
YEHUI0. BbIYMCIIEHHOMY B COOTBETCTBUM C NepedncneHnem 1). ans nocnegytllei noacTaHOBKM Nony-
YEHHOW CyMMbl B KayecTBe 3HaueHuss T2 B OpMysly HOMWHAaNbLHON TOKOBOW HArpyskm Mo
M3K 60287-1-1 (noapasgen 1.4);
C) TennoBoe conpoTuBieHne 3 HapyXXHOro NokpbITMs TPy6bl. PacueT T3npuBeseH B 2.1.3. Tens0BbIM

COMNPOTMBIEHNEM CaMOIl MeTaNIMYecKoin TpyObl MOXHO NpeHe6peYb.

2.2 TennoBoe cONpPOTUBJIEHME OKpYyXatoLiei cpeabl T

2.2.1 Kabenu, nponioXeHHble Ha BO3ayXxe

2.2.1.1 Kabenu, 3awyiieHHble OT NPSAMOro CO/THEYHOr0 N3yYeHus

TennoBoo conpoTuBneHne T4cpeabl, OKpyxatLlei kabenb, NPONOXKEHHbI Ha BO3AyXe 1 3aLUULLEHHbI
OT MPSAMOr0O CO/IHEYHOrO U3Ny4YeHus, onpeaensoT no dopmyne

A fommeeeee 06)

roe N=_£_e&£,; a7)

Dp — HapyxXHblii fuameTp kabens, M; 4N rodprpoBaHHbix 06onodek De = (Doc ¢ 2f3) «10_3, m.
MpnmeuvaHune — B dopmynax nyHkta 2.2.1 D" n3mepsieTca a MeTpax:

h — koadhduumeHT TennoBoro paccesHUs, NoNy4YeHHbI No BbilenpuBeAeHHO! hopmyne, rae Ucnosb-
3YITCA KOHCTaHTbl Z. E 1 A u3 Tabnumupl 2. nan No KpYBbIM, NPUBEAEHHbIM Ha pUCYHKax 7a. 7Tb n 7c.
BT/M2 «KN'4.
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Kabenu c HapyXHbIM 3alUWTHbIM MOKPbITUEM W Kabenu, umerolme HemeTanIMyeckyto NoBepPXHOCTb,
cnepyeT OTHECTU K kabensiM ¢ YepHO NOBEPXHOCTLI0. Kabenn 6e3 HapyXHOro 3aLiMTHOro NOKPbITUS, C He3a-
L MLLEeHHOV CBMHLL0BO 060/104KOM NN 6POHUPOBaHHbIE JO/MKHBI UMETb 3HaveHue h, paBHoe 88 % 3HayeHus,
COOTBETCTBYIOLLEIO KabensiMm ¢ YEPHOI NMOBEPXHOCTLIO;

[05— npeBbileHne TemnepaTypbl NOBEPXHOCTU Kabens Hag TemnepaTypoii okpyxatowei cpefbl (CM.
meTon pacyeta). K.

[ns kabenei B He3anoMHEHHbIX Xenobax cm. 2.2.6.

Pacuert (008 )14 MeTOAOM NOCNeAOBaTENbHbIX NPUONMXEHWI NPUBEAEH HWXKEe. ANbTEePHATUBHbIV rpa-
dhunuecknii metog nprBeseH B 3.2.

OnpegenstoT koadduumeHT KA:

181
3aTteM NpoBOAAT pacyeT no opmyne
va posaua. 19
NoghoL 1 Kn<dO>n
ycTaHaBnMBas HavanbHoe 3HauveHue (0514 = 2 © nNOBTOPAS BbIUUC/EHUS [0 AOCTUMXKEHUS
4o, ,"(40O, C £ 0.001. Mpwn atom:
no,= @0

JO— ponycTumoe npeBbileHne TeMnepaTypbl XWibl Haf TeMNepaTypoil okpyxatoLein cpefbl.
KoatbchmuymeHT AOrf. nmelowmini pasmepHOCTb pasHOCTM Temnepartyp, y4uTbiBaeT AM3INEeKTpUuyveckme
notepu. Ecnv ananektpuyeckne notepu He NpUHMMaloT BO BHMMaHue, 1o JOM= 0.
2.2.1.2 Kabenu, nogseprawLinecs npssMomMy BO34eACTBUIO CONTHEYHOTO U3TyYeHNs
2.2.1.2.1 TennoBoe CONpPOTUB/IEHNE OKpYXatolleli cpeabl M4

B cnyvae, ecnm kabenu HenocpencTBEHHO MOABEPraloTCS BO3AENCTBMIO COMHEYHOW paguauuu, M4

paccumTbiBaloT Nno MeTtoAdy 2.2.1.1. 3a NCKIOYEHUEM TOro, 4YTO pacyeT (40,)ll MeToAOM nocfefoBaTesibHbIX
nNpuGAMKEHNI NPOBOAAT No chopmMyne

v4 _ [0 - AOd T A0, (21)
enn e
(A ne1 1+ka<p«a'4
Mpn aToMm:
(22)
— + 201+ Xn) + T3(L+ /m + a2)
1+A, +/2).n

raoe o — KoaguLMeHT NOrNoLWEeHNs COTHEYHOTO U3/y4YeHUsi MOBEPXHOCTbIO kabens (cm. Tabnuuy 3);
H — WHTEHCUBHOCTb CO/THEYHOIO U3/TyYeHMS], KOTOPYIO NPMHUMAtOT pasHoi 103 BT/M2 ana 60nblUMHCTBA
LUNPOT (PEKOMEHAYEeTCS, N0 BO3MOXHOCTU, YCTAHOBUTb MECTHOE 3HaueHwue):

O' — HapyXHblili gnameTp kabens, M; 459 rodppupoBaHHbIX 06o104ek OF = (Doc + 2f3) «t0 -3. M.

KoadpcpuymeHT AOds, meloluii pa3sMepHOCTb Pa3HOCTH TemnepaTtyp, yuuTbiBaeT NpsiIMOe COMHeuHoe
U3nyyeHue.
A/NbTepHaTUBHbIN rpaduuecknii MeTo NpuUBeAEH Ha pUCyHKe 8.

2.2.2 OAWHOYHblE U30/1MPOBaAHHbIE Kabenu, NPoNoXeHHbIE B 3eM/e

rA~ AE T i) 3>
rae pr — yaenbHoe TenaoBoe ConpoTuBaeHne semnn. K mi/BT;
2L,
n- 57

L — paccTosiH/e OT NOBEPXHOCTU 3eM/IM 10 OCK Kabens, MM,
Op— HapyXHblii gnameTp kabens, Mv; nsA kabenei ¢ roppupoBaHHoi o6onoukoin Dg=D, ,.* 2ty
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Ecnu 3HauyeHune v npesbiwaeT 10, 4OCTATOUHYO annpokcMMauuto (C TOYHOCTbH0 Boiwe 0,001) faeT cne-
aywouwan popmyna

74=1"Pri2n). (24)

2.2.3 T[pynnbl kabeneii, NPONOXEHHbIX B 3eMJle (He conpuKkacawLLmxcs)

[ns ykasaHHoro cnocoba npoknagki pacyeT NpPOBOAAT, UCMOMb3YS MPUHLMN HANIOXEHUS, UCXOAALLNIA
13 [ONYLEeHNs, YTOo Kaxablii kabenb AeliCTBYET Kak IMHEHbIA UCTOYHUK U He UCKaXaeT CBOe TenioBoe nose
13-3a NPUCYTCTBUA APYTruX kabenei.

3T cnyyav Npoknagkn NnoApasfensioTcs Ha ABa OCHOBHbIX BUAaA:

- nepBblii 1 Havbonee obwwmii cnyyal — 3TO rpynna HeOoAMHAKOBO HarpyXeHHbIX kabenei pasHoii
KOHCTPYKUMW. [lN5 3TOro cayyas MoryT 6bITb AaHbl TOIbKO 06LiME yKa3aHus no MeTofy pacyeTa;

- BTOPOM, YaCTHbI cnyyalt — 3TO rpynna OAUHAKOBO HarpyXeHHbIX UAEeHTUYHbIX Kabenen, ans aToro
cnyyas pacyeTbl MOTyT ObITb MPOBEAEHbI 4OCTATOYHO MPOCTO.

2.2.3.1 HeopnHaKoBO Harpy>eHHble kabenu

MeToga, npegnaraembliii ANA rpynnbl HEOLWHAKOBO HAarpy>XXeHHbIX U Pas/INyHbIX N0 KOHCTPYKUUK kabe-
nei, 3aknyaeTcs B pacyeTe NpesbllleHNsA TemnepaTypbl Ha MOBEPXHOCTW OAHOM0 Kabens, 06ycnoBIeHHOro
npucyTcTBNEM ApYyrux kabenei, 1 nocneayoLwero BblYATaHUSA 3TOr0 NPEBbILIEHUS U3 BeNNYMHbI JO. ncnonb-
3yemoii B popMyfie HOMUHAaNbHO TOKOBOI Harpysku no M3K 60287-1-1 (nogpasgen 1.4). MpepsapuTensHO
Heob6xoAnMO NpnGIN3NTENBHO ONpeaeMTb MOLLHOCTb, paccemBaemMyto Ha eAnHMLE A/IMHbI KaXKA0ro Kabens,
3Ta Be/IMYMHA BNOCNEACTBUN MOXET ObITb CKOPPEKTUPOBAHA NYTEM PaCcyYeToB, €C/IN B 3TOM BO3HUKaeT HEOb-
XOAWMOCTb.

Takum 06pa3om, NpesblilleHne TemnepaTypbl NOBEPXHOCTU p-ro Kabensa JI0p. HOMUHabHas TOKoBas
Harpyska KoTOporo NnoAnexuT onpefesnieHnto, Haf TeMnepaTypoii okpyxatoLei cpefbl, 06ycnoBneHHoe pac-
cesiHnem Tenna octanbHbiMu (p - 1) kabensmu B rpynne, onpegensietcs no gpopmysne

f0p=AOIp+ [0rp & ... I0*p # ... JI0pp (25
(4neH OOpp Npu CyMMUPOBaHMU UCKOHaETCS).
rae JO0kp — npeBblleHne TeMnepaTypbl HA NOBEPXHOCTU Kabens, 06ycnoBfeHHoe paccesHUEM MOLLHOCTM
Wk, BT Ha egnHuLy ANnHbI, B Kabene .

(26)

PacctosHusa dflk u dpk nsmepstor ot ocu p-ro kabensa go ocu kabens Jim 4o ocu 3epkanbHOro n3obpaxe-
HMA kabens K N0 OTHOLIEHWIO K rpaHuLe 3eM/1S—BO3/yX COOTBETCTBEHHO (CM. PUCYHOK 1).

3aTtem BenunuuHy [0 B hopMyne HOMWUHaNbHOW TOKOBOW Harpy3ku no M3K 60287-1-1 (nogpasgen 1.4)
yMeHbLaloT Ha [0p v onpefensoT HOMVHAaIbHYI0 TOKOBYHO Harpy3sKy p-ro kabesns ¢ MCnosib30BaHNeM Benyn-
Hbl 4. COOTBETCTBYIOLLEl N30/IMPOBAHHOMY Kabesito B NOSIOXEHNUM P.

3TOT pacyeT NpoBOAUTCA ANA BCeX kabenei aaHHON rpynnbl 1 BbIMOMHAETCA NOBTOPHO B TeX Cyyaskx,
Korga Heobxo4MMOo UCKIIYNTL BO3MOXHOCTb Neperpesa Kakoro-nnmbo kaéens.

2.2.3.2 OpAMHAKOBO HarpyXeHHble UAeHTUYHbIe Kabenn

Mpn rpynnoBoil nNpoknagke BTOPOro BuAa HOMWHa/IbHAs TOKOBas Harpyska HecKO/IbKMX OAMHAaKOBO
Harpy>eHHbIX MAEHTUYHbIX Kabenelt onpeaenseTcs no HOMUHaNLHO TOKOBOI Harpy3ke Hanbosee HarpeToro
13 Hux. OBbIYHO pacnonoxeHve kabenei No3BonseT onpefennTb, kakoi kabenb 6yaeT 60nblle HarpeT, n
paccuntaTb TOKOBYIO Harpysky /19 3T0ro kabens. B 3aTpyAHUTENbHbIX Cyvasx, B AONO/HEHNE K 3TOMY pac-
4yeTy. MOXeT NOHaA0bMTbCA pacyeT TOKOBOW Harpysku kakoro-nn6o apyroro kabens. Metog 3aknoyaeTcs B
pacyeTe yTOYHEHHOro 3HaveHus 4, yunTbiBaloLLLEro B3anMHbI HarpeB rpynnbl kabenen, n octasneHus 6es
n3MeHeHusi 3HaveHns JO. ncnonb3yemoro B hopmysie HOMUHaNbHOM TOKOBOI Harpysku no M3K 60287-1-1
(nogpasgen 1.4).

YTOUYHEHHOE 3HaYeHne BHELLHEro TenioBoro conpoTueierns T4p-ro kabens onpegenstoT no hopmyne

(B KBagpaTHbIX CKOBKax (q - 1) 4neHoB, YneH -*uckaryaeTcs).

PacctosiHna dpk — Te e 4TOo 1 NpuBeAeHHbIE HA PUCYHKe 1 418 NepBoro MeToAa.
BmecTo BblpaXeHus U + 12 -1 MOXeT 6bITb MPUMEHEHO YNPOLLEHHOE BbipaxeHne 2u (cm. 2.2.2).
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[ns npocTbix KOHUrypauuii kabeneii aTa hopmyna MoxeT 6bITb 3HAUYUTENBHO ynpoleHa. Hmkenpu-
BeleHHble NpUMepbl YNPOoLLEeHNs BblIN NoNyYeHbl C UCMOMb30BAHMEM NPUHLMMNA HANO0XEHNS.

22321 [Ba kabensa ¢ oAMHaKOBbLIMW NOTEPSAMU, PACNOIOKEHHbIE B TOPU30OHTA/IbHON MIOCKOCTH, Ha
paccTosiHuu Apyr oT gpyra

(28)
roeuy=
L — paccTosiH/e OT NOBEPXHOCTN 3eM/IN A0 OCK Kabens, MMm:
De — HapyXHblii guamMeTp O4HOro kabens, M,
S, — MeXoceBOoe paccTosiHue Mexay kabensamu, mm.
Ecnu 3HayeHne v npesbiwaeT 10. uneH n + 2142 - 1 MOXeT ObITb 3aMEHEH Ha 2W.
22322 Tpu kabena ¢ NpM6AN3NTENBHO PaBHLIMU MOTEPAMU, PACMONOXKEHHbIE B rOPU30HTa/IbHON
NJ0CKOCTN, paBHOyAaNeHHble 4pyr OT Apyra
(29)

Li<i +

BennunHa T4 OoTHOCWTCA K LEHTpanbHOMY kabeni W HenocpeACTBEHHO MCNonb3yeTca B opmyne
M3K 60287-1-1 {nyHkT 1.4.1).

22323 Tpun kabens ¢ pasHbIMU NOTEPSIMU B 060/104KE, PACMNONOXEHHbIE B TOPU30HTaA/IbHOM NI0CKOC-
TW. paBHOyAasieHHble Apyr oT gpyra

Korga notepu B 060/104Kax OAHOXWUMbHbLIX Kabenein, NpoIOXKEHHbIX B FOPU3OHTasIbHOM MI0CKOCTH,
CYLL,eCTBEHHbI, @ 060/104KM MPONOXEHbI 6€3 TpaHCNO3UL MK U/MNKN CoefUHEHBI BO BCEX TOYKaX, TO UX HEPaBEH-
CTBO B/IMSAET Ha BHELLHEe Ten0BOe CONPOTMB/IeHe Hanbonee HarpeToro kabens. B Takom cnyvae BenmumHa
4, KoTOpyl0 MOACTABASAT B YMCIMTENb (DOPMYJSbl HOMWHANBLHON TOKOBOM Harpys3ku no M3K 60287-1-1
(nyHKT 1.4.1). 6yfeT Takoii, kak ykasaHo B 2.2.3.2.2, a B 3HaMeHatesie CNoJib3yeTcs NU3MEHEHHOE 3HayeHne
74, onpepensemoe no popmyne

L — paccTosiHme OT NOBEPXHOCTU 3eMNUN [0 OCK kabens, Mm;
D, — HapyXHblii guameTp OAHOro kabens, Mm:
S, — MEeXO0CeBOEe pacCTOsiHNe MeX/y COCeiHUMUN Kabenamm, MM:
X'n — KoahhumumeHT noTepb B 060/104Ke AN1A OAHOIO BHELIHero kabens;
J12 — ko3aphpmumeHT noTepb B 060/10UKe ANS 4PYrOro BHELWHero kabens;
t.\m — koapduumneHT noTepb B 060/104Ke ANA CpefHero kabens.

Ecnun 3HaueHne n npeBbiwaeT 10. uneH n * du2 - 1MoxeT 6bITb 3aMeHeH Ha 2.

MopgpasymeBaeTcs, YTO LeHTpa/bHbll kabenb ABNsSeTCa Hanbonee HarpeTbiM. BenuunHa X,. KoTopas
ucnosnb3yetcsa B (hOpMysie HOMUHa/IbHOW TOKOBOW Harpysku no M3K 60287-1-1 (nyHkT 1.4.1), OTHOCUTCA K
LeHTpanbHOMy Kabento.

2.2.4 Tpynnbl Kabenei, NPONOXEHHbIX B 3eMJ/ie M OMHAKOBO HarpyXeHHbIX (ConpukKacarLwmxcs)

2.2.4.1 [iBa 0fHOXW/bHbIX Kabens, pacnofioXeHHbIX B OAHON NI0CKOCTH

2.2.4.1.1 Kabenu c meTanimyeckoli 060/104KOM

MpumeyaHne — Kabenun ¢ metannmyeckoin 060104YKON OTHOCAT K Kabenam, AN KOTOPbIX MOXHO cAenatb

AOnylueHne, 4To y HUX MMeeTCs MeTannvecknii cnoii, o6ecneynBaloWwnini N30TeEPMy Ha MU HENOCPEACTBEHHO MOA
Hapy>XXHOW 060104KOI.

Ta=£1- (In(2u) - 0,451) npn n in 5. (31)

10



FOCT P M3K 60287-2-1—2009

2.2.4.1.2 Kabenu c HemeTanan4yeckoli 060104Koi

MpumeyaHune — Kabenn c HemeTtannmyeckoit 060104KON OTHOCAT k kabenAam, B KOTOPbIX MeTannnyeckui
cnoii HepocTaTtoyeH Ans o6ecneyeHns M30TEPMbl HA WU HEMNOCPEACTBEHHO NOJA HapPYXHOW 060104KOIA.

ra= Ic(In(2|/|)- 0.295) npn nab. <)

dopmyna (32) ncnonblyeTcsa AN kabenei ¢ HemeTaIMYeCcKoli 060104KOW, UMEILLMX 3KpaH N3 mea-
HbIX MPOBOJIOK, W AN1 BHELUHEro TEM/0BOr0 COMPOTUB/IEHNA HEMETa/l/IMYECKMX COMPUKACAIOLNXCA KaHa-
nos (cm. 2.2.7.3).

2.2.4.2 Tpwv OOHOXWNbHbIX Kabens, pacnosioXXeHHbIX B OAHON NI0CKOCTM

2.2.4.2.1 Kabenu c metannmyeckumm ob6ono4kamu

MpumeuyaHnune — Kabenn c metannnyeckoit 060104KOA OTHOCAT K kabenam, NS KOTOPbIX MOXHO caenatb
AonyuweHne, 4TO y HUX MMeeTca MeTannuyeckuii cnoii, obecneynBalwLwmnii N130TEPMY HaA MU HENOCPEACTBEHHO MO,
Hapy»XHO 060/104KOIA.

T4=pT (0,475 1n(2v) - 0.346) npu n £5. (33)
2.2.4.2.2 Kabenu c HeMeTan/iMyeckmumMmu o6oao4kamu
MpumeyvyaHune — Kabenu c HemeTannmyeckoit 060/104K0l OTHOCAT K Kab6ensam, B KOTOPbIX MeTann4yeckuii
cnoii HepocTaToyeH ANna obecneyeHns M30TepMbl Ha UM HENOCPEACTBEHHO NOJA HapyXHOU 060104KOW.
M4 =pr(0.4751n(21)-0,142)npnmn£>s. (34)

dopmyna (34) ncnonblyeTcs Ana kabeneli c HeMeTaIMYeCcKoli 060/104KON, UMEKLLMX 3KPaH U3 Mes-
HbIX MPOBOJIOK, 1 A1 BHELIHEro TEM/IOBOrO COMPOTMB/IEHUSA HEMETa/I/IMYECKUX CONPUKACAKLUXCA KaHa-
nos (cm. 2.2.7.3).
2.2.4.3 TpexxunbHble Kabenu, pacnosioXXeHHble TPeyrobHUKOM
Mpu faHHOM pacnonoxeHnn kabeneii L — pacctosiHve [0 LeHTpa TpeyrosbHuka, 06pasoBaHHOro rpyn-
noii kabenei, a Oc— gnameTp ogHoro kabens; M — BHelHee Tenn10BOe CONpoTUBIeHMe nboro n3 kabe-
neil He3aBUCUMO OT TOr0, re pacnosiaraeTcs BepLUMHA TPeyrosibHMka — BBEpPXY Wn BHU3Y Tpynmbl.
[na kabenei ¢ rodopupoBaHHbiMM 060n04kamu De = Dac + 2f3.
2.2.4.3.1 Kabenu c metannmyeckumm o6on04kamu

r4=1£ Pr(ln(2v)- 0.630]. 85>
A

B faHHOM cniyyae Ten0BOe CONMPOTUB/IEHNE HAPYXHOIO NOKPLITUS NO 060104Ke unn 6poHe T3, onpege-
nsemoe no 2.1.3, cnegyet yMHOXUTb Ha KoadydoumumeHT 1,6.

2.2.4.3.2 Kabenu ¢ HecniowWHbIM MeTa/I/IM4eckMM MOKpbITUEM (Korga cnmpasibHO HasloXeHHas 6poHs
NN aKpaHupyoLwme npoBosIokn nokpbiBaoT oT 20 % [0 50 % noBepxHOCTU Kabens)

dopmyna (36) 6asupyeTcs Ha kabene ¢ 3KpaHOM U3 MeHbIX NPOBOIOK AnameTpom 0.7 MM, ¢ 60/1bLINM
LwaroM HanoxeHus (B 15 pas npeBbllaOWMM AnaMeTp no4 NPOBOIOYHLIM 3KpaHOM), ¢ 06LWein naowaabio
nonepeyHoro cevyeHus B gnanasoHe 15—35 mm2.

Tn= 1)25 pT (1n(2n) - 0.630]. 36>

B naHHOM cflyyae TensioBoe COnpoTuBEHME usonauuu I, onpegensemMoe no MetToay, NpuBeLeHHOMY
B 2.1.1.1. n TEN/I0BOE COMPOTUB/IEHNE HAPYXXHOIO 3alUMTHOro NokpbiTUS 3, onpegensiemoe no metoay, npu-
BefleHHoMy B 2.1.3, cneflyeT YMHOXWUTb Ha cregytolmne KoaphuLneHTbl:
|| - ansa [, ana ka6eneii go 35 kB Ha 1,07: ana ka6eneit ot 35 o 150 kB Ha 1,16;

- ana Tr Ha 1.6.

2.2.4.3.3 Kabenu c HemeTan/iMyeckmumMmy ob6oso4vkamu

74 ="P rtin(2u) + 2'n<u)]. 37>

dopmyna (37) ncnonblyeTcs Ana kabeneii c HeMeTaIMYeckoli 060/104KON, UMEKLLUX 3KPaH U3 Mes-
HbIX MPOBOJIOK, pa3fe/ieHHbIX PACCTOSTHMEM, Y 418 BHELLIHErO TEM/I0BOr0 COMPOTUB/IEHNS CONMpUKacatLLnx-
ca kaHanos (cm. 2.2.7.3).
2.2.5 Tpy6onpoBofAbl, NPONOXEHHbIE B 3eM/e
BHelwHee TensioBoe CONPOTUB/IEHME TPyOOMPOBOAOB, MPOJIOXKEHHbLIX B 3eMJe, UCMOMb3yeMbIX ANS
kabenei B Tpy6ax, paccumTbiBaeTCa Tak Xe. Kak U A5 06bluHbIX Kabenei no chopmyne (23). B aTom cnyyae

7
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rny6buHa npoknagkn kabens L — pacctosHue fo ueHtpa Tpybbl, a Da— HapyXHbIli guameTp Tpybbl, BKIoYas
aHTUKOPPO3MOHHOE MOKPbITHE.

2.2.6 Kabenu B 3aKpbITbIX Xenobax

2.2.6.1 3akpbiTble xenoba, 3ano/HEHHbIE NECKOM

Mpu npoknagke kabenen B xenobax, 3ano/IHEHHbIX NECKOM, KOTOPbIe MOTYT 6bITb NOTHOCTLIO NOKPbITHI
3emeil UM MoryT ObITb 3aKpbIThbl KPbILIKOV BPOBEHb C MOBEPXHOCTbLIO 3€M/IM, €CTb BEPOATHOCTb TOrO, YTO
NecoK BbICOXHET 1 6yfeT ocTaBaTbCA CYXMM B TEYEHWE MPOAOMKUTENBHOIO BpeMeHU. B 3TOM cnyyae BHeLl-
Hee TennoBoe CONpoTUBEHNe Kabens MoXeT CTaTb OYeHb BbICOKMM, @ ero TeMmneparypa MoxeT 3HaunTe lb-
HO MoBbICMTbCA. [lpn pacyeTe HOMMHANBLHON TOKOBOW Harpysku kabens pekomMeHAyeTCs 3a 3HauyeHve
TEn/0BOro CONPOTUBEHUS Necka NpuHumaTth 2,5 K M/BT. Ecnun ncnonb3yeTcs apyroli 3anofiHUTeNb, TO 4,0/1-
XKHO ObITb M3BECTHO 3HAYEHVE ero TenJ0BOro CONPOTUB/IEHUS B CYXOM COCTOSIHUW.

2.2.6 2 HesanonHeHHbIe Xenoba boro Tmna ¢ KpbILWKOM, pacnosiaralLeincsa BpoBeHb C MOBEPXHOC-
TbH0 3EM/IM U HaXOAsLLElicA B HENOCPEACTBEHHOM KOHTAKTe C BO34YXOM

Mo copmyne (38) onpegensaT nNpeBbilleHWe TeMnepaTypbl BO3ayxa B Xxenobe Hajg TemnepaTypoi
oKpyxatoleli cpegpl:

JO = Wror 38>
3p
roe WTOT— o6Llwas MOLWHOCTb paccesiHus B Xenobe Ha eanHuLy ANnHbl, BT/m:
p — Ta 4YacTb nepumeTpa xenoba, yepes KOTOPYI MHTEHCMBHO OCYLLECTBAAETCS paccesHue Ten-
na. m.
Nob6as yacTb NnepumeTpa, NoABEPXEHHAA BO3AEWCTBUIO COTHEYHOTO U3/TyHYEHNS, HE BXOAUT B BENYU-
Hy p. Takum 06pa3oM, HOMWHa/IbHasA TOKOBas Harpyska kabens, NponoXeHHOro B enobe, paccunTbiBaeTcs
Tak Xe. Kak Ana kabens, NpofioOKeHHOro Ha Bo3gyxe (cm. 2.2.1), 3a UCKNKOYEHNEM TOro, 4YTo TemnepaTypa
OKpy>atoLLein cpefbl f0/MKHA ObITh YBEnMyeHa Ha AlLl,.
2.2.7 Kabenu B kaHanax unu tpybax
BHellHee Ten0BOe conpoTvBAEHNe kabens, NPO/IOXEHHOro B kaHane, ckiajblBaeTcs U3 Tpex KoMmno-
HEHTOB:
a) TennoBOro CONPOTUBIEHNSA BO3AYLIHOrO NPOMEXYTKa MexAy NOBEepPXHOCTbIO Kabens n BHyTPeHHel
NoBEpPXHOCTbIO KaHana Ti;
b) Tenno0BOro cCONpPoOTUBAEHNSA camoro kaHana T£. TennoBoe conpoTUBAEHNe MeTanInyeckoi Tpybbl He
yunTbiBaeTcs;
C) BHeLUHero TenaoBoro conpotusnenus kaHana Tf.
3HaueHune 4. KOTopoe AO0/HKHO 6biTb NOACTAB/EHO B (DOPMY/Ty HOMWUHA/IbHOW TOKOBOW Harpysku (M.
M3K 60287-1-1, nogpasgen 1.4), byget npeAcTaBnsATb CyMMY OTAE/bHbIX KOMMOHEHTOB:

TN=T<+7T; 4TZ (39)

MpnmeyaHune — Kabenu, nponoxeHHble B KaHanax, MO/HOCTbIO 3aNO/IHEHHbIX MaTepuanom, obnajawLum
CbIMy4YecTbl0, YeNbHOe TENNOBOE CONPOTUB/IEHNE KOTOPOro He NnpeBbllaeT yAeNbHOro TeN0BOr0 CONPOTUBAEHNSA OKPY-
xatouieid 3eMan (acyxom uam BliaXXHOM COCTOSAHWMW), MOXHO paccMaTpuBaTh kKak kabenu, NnponoXeHHble HenocpeacTBEHHO
B 3eM/ie.

2.2.7.1 TennoBoe conpoTUB/IEHNE MeXAy kabenem v kaHanom (Tpyboii) T4

[ns kabenein guameTpom oT 25 Ao 100 MM. MPONOXEHHbIX B KaHanax, AO/HKHA NPUMEHSATbLCA hopMy-
na (40). OHa ncnosnb3yeTca Takxke ANS onpefeneHuns TeNI0BOro CONPOTUBAEHNSA NPOMEXYTKa MeXAy N30au-
POBaHHbIMMN XuUnamv 1 NOBEPXHOCTbIO TPybbl kabens B TpybonpoBoge [cM. 2.1.4, nepeuuncneHne b)), ecnn
3KBMBAJIEHTHbIN AUaMeTp TPex N30/IMPOBaHHbIX XU B Tpybe HaxoanTcs B npegenax ot 7540 125 Mm. 3kBu-
Ba/IEHTHbIV AnaMeTp onpefenstoT, Kak ykazaHo HUXe.

7-:= " . «°>
T+ 0,I<V -"Y01 )00
n)
roe VI—  KOHCTaHThl, 3aBUCALLUE OT YC/IOBUIA NMPOKNAAKM, UX 3HAUEHUS Y NpuBEeHbl B Tabnuue 4,
yl

Dc — HapyXHblii guameTp kabens, M.

Ecnun dhopmyny npumeHsiioT Ansa kabenei B Tpy6onpoBogax [cM. 2.1.4, nepeuncnexme b)), To Op— 3To
SKBVBAJIEHTHbIN fnameTp rpynrbl U30/IMPOBaHHBIX XW/. KOTOPbIN ONpefensaoT caefyoLlmnm 06pasom:

- [Be N301MpoBaHHbIe Xunbl: Dc= 1,65 yMHOXUTb Ha HapyXHblli AnaMeTp N30NPOBAHHOW XWbl, MM;

12
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- TPW M30IMPOBAHHbIE XWAbl:  =2,15 yMHOXUTb HA HAPYXHbI/ AMaMeTp U30/IMPOBAHHON XW/bl, MM;

- yeTblpe M30AMpOBaHHble XWabl: De = 2,50 yMHOXWUTb Ha HapyXHbIA gnameTp W30/MPOBaHHON
XWUAbl, MM;

0T — cpefHAs TeMnepatypa cpefbl, 3ano/HsLLeli NPOCTPaHCTBO Mexay kabenemM n kaHanom. CHauva-
na pacyeT NpPoBOAAT NPV NepBOHaYaslbHO NPUHATOM 3HAYEHUU U, CNIN HEOBXO0AMMO, pacyeT NOBTOPSIOT C
OTKOPPEKTUPOBAHHBLIM 3HaveHunem, °C.

2 2.7.2 TennoBoe conpoTMBIEHNE camoro kaHana (Tpy6bl) '

TennoBoe CONPOTMBAEHNE CTEHKN KaHana 7? onpegenstT no yopmynie

roe DO— HapyXHbIii AnameTp kaHana, Mwm;

Dd— BHyTpeHHwWii guameTp KaHana, Mmm;

Pr— ypnenbHoe TensioBoe cONpoTMBAEHNE MaTepunana, U3 KOTOporo N3roToBneH kaHan. K m/BT.

[Ona meTannmyeckux kaHanoB 3HayeHwe pr npuHUMAlOT 3a HOJb, a A1 KaHanoB, U3roTOBJIEHHBIX U3
Apyrnx maTepmanos, COOTBETCTBYIOLLME 3HAYEHNS NpuBeAeHbl B Tabnnue 1.

2.2.7.3 BHellHee Tenq0BOe CONpPOTUB/IEHME kaHana (Tpy6bl) 4

[na ofgHOHUTOUYHBIX KaHanoB (Tpy6), NPONOXEHHbIX He B 6eTOHEe, BHELLHee TeN0BOe CONPOTUB/EHNE
KaHanoB (Tpy6) onpefensiT Tak Xe, Kak Ans kabesnei ¢ ucnosb3oBaHMEM COOTBETCTBYOLWUX QOPMY, Npu-
BeAEeHHbIX B 2.2.1, 2.2.2, 2.2.3 unun 2.2.4. HO C 3aMeHOI HapPY)XHOro paguyca kabess Ha HapyXHblii paguyc
KaHana wnu Tpyobl, BKIOYaa N0b60e 3alMTHoe NokpbiTue. MNpu nNpoknagke KaHanos B 6eToHe pacyeT ux
BHELLHEero TensioBoro ConpoTMB/IEHUA NPOBOAUTCS, UCXOAS U3 MPUHMMAEMOro JONYLEeHUs, YTO OKpyxXakLas
cpefia KaHa/i0B OHOPOAHA, a YAe/lbHOe TeMn0Boe COMPOTUB/IEHNE KaHasIoB PaBHO yAe/lbHOMY TenjioBoMy
conpoTuBneHunto 6etoHa. 3atem anrebpanyeckn BHOCUTCS nonpaska (ecim Heob6XoANMO) Ha Pa3HOCTb Mexay
YAENbHLIMW TENOBLIMU COMPOTUBNEHNSIMW 6eTOHa U 3eMu A4S TO YacTu TensIoBON Lenu, KoTopas Haxo-
AnTcAa BHe kabesibHOro 6/0ka.

MonpaBKy K BHELUHEMY TENI0BOMY CONPOTUB/IEHUIO ONPeAEeNsaoT cneyLwmum o6pasom:

£<pe-pc)in(u+ T/71iA). 42>

rae N — 4nCio HarpyXXeHHblX Kabeneli B kabenbHOM 6/10Ke;
Pe— YAeNbHOE TensoBoe CONPOTUBAEHNE 3EMIM BOKPYT KabesibHoro 6510ka. K «M/BT;
Pc- YAErbHOE TennoBoe conpoTueneHve 6etoHa. K m/BT;
"=
.
Lg— rnybuHa npoknajku 4o ueHTpa kabenbHoro 6s0ka, MM;
b — 3KBUBAMEHTHbIN pagnyc 6eTOHHOro 6/10ka, MM. onpeaensieMblii no popmyne:

1x 2 (43)
Inmb = + In—

BenunumHbl X 1y 0603Ha4aloT KOPOTKUE N AJSINHHBIE CTOPOHbI CeKL MM KabenbHOro 6,10ka COOTBETCTBEH-
HO, HE3aBUCNMO OT UX PacnoioXXeHus.

MpuBeaeHHas hopMyna cnpasea/iMBa TobKO Npu << 3.

3 Uwundposoii pacyeT BENUYNH, NPUBEAEHHbBIX rpatuyeckn

3.1 O6wwme nonoxeHus

B paHHOM pa3gene npuseeHbl hopmy bl U MeToAbl LMKPOBOro pacyeTa BEMUYNH, NPUBEAEHHbIX Ha
pucyHkax 2—6, a Takxe meToauka pacyeta [05c nomoLbio pucyHka 8. MpUMeHEHHbI MeTos pacyeTa aBNs-
eTcs annpokcuMauueil ¢ MCNoNb3oBaHWeM anrebpanyeckmx BblpaXKeHWi, ¢ nocneaylowen ksagpaTuyHo
WAV TIMHEHON nHTepnonsaunen, ecnu Heobxogumo. B kaxaom cnyvyae npusefeHa MakcumanbHas owmnbka B
npoueHTax, npejLecTeyroLas MHTepPnoaauum.
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311 FeomeTpuueckuii paktop G AN ABYXXKUNbHbIX Kabenel ¢ NOACHON usonauuen u c Kpyr-
NbIMW Xunamu (PUCYHOK 2)

O603Hauum X =t,ldc.

yBOA4/N)-*I.
Torga G = MGe,
rae
M _T1r*-<d* t(1- ° 2)(1-p 2)i° 8] 44>
u-p J
a- ! , 45>
JE-.1 T
p_1*y 2
7" X 3-
1-Y *2

Gs= GS8X; Y), T. e. aBnsieTca PyHKUMEN OAHOBPEMEHHO X 1 Y.
PaccunTtbiBaloT Tpu 3HaveHna GSX: 0), GJIX; 0.5) n GYX; 1),

roe Gs(X:0) = 1,060 19-0.067 1778 X * 0,017 9521 X 2.

GgX; 0.5)= 1,067 98 - 0,065 1648 X +0.015 8125 X 2.

Gs(X; 1) = 1,067 00 - 0.055 7156 X 0,012 3212 X 2.

GYX; ¥Y) nonyyatoT KBaapaTM4HO MHTepnonsaumeii no cneaytowen opmyne:

GYX; ¥) = GYX; 0)+¥Y (- 3GSYX; 0) +4 GSX; 0,5) - GIX; 10 +Y2(2 GaX; 0)- 4 GJIX:0,5) + 2 GYX; 1)].
(47)
MakcumMmanbHoe pacxoxaeHue paccuntanHbix GX: 0), GSX: 0,5) n Gx(X: 1) coctasnsiet meHee 0,5 %

Nno CpaBHEHUIO C COOTBETCTBYHOLWUMN 3HAYEHNAMK, NOJTYHYHEHHBIMUN Fpa(#)VILIeCKVI.

3.1.2 FeomeTpuyeckunii haktop G ANa TpeXXKUabHbIX kabenein ¢ NOSCHON n3onAuuein n c Kpyr-
NbIMU Xunamm (pucyHok 3)
O603Haunm: X = f,/dc.

y=(2f,/0- 1,
Torga G = MGS
roe
M=TI[<-‘©>l]- a2K1-p2))°51 (48)
| -P J
(49)
.3
2X
1+
2X
1+ 1+
1-y
1+ X 5 (50)
13\ HY
2 14 2X
IS H oy !

Ga= GYX: Y), T. e. ABnseTca PyHKUneli O4HOBPEMEHHO X 1 Y.

PaccunTtbiBatloT Tpu 3HayeHns GSX: 0), GSX; 0.5) n GYX; 1),
rae GSX: 0) = 1,094 14 - 0,094 4045 X + 0,023 4464 X 2,

GYgX; 0,5)= 1,096 05-0,080 1857 X +0.017 6917 X 2.

Gs(X;1) =1.098 31-0,072 0631 X 0,014 5909 X 2.

3HaueHne GSX; Y) mosyvaroT KBaApaTUUHOW VHTEPROSUME Mexay Tpemsi paccuMTaHHbIMU 3Have-
HUSIMUA.

14
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3710 MOXHO caenaTb, nogctasnB GYX; 0), GSX; 0.5) n GYX; 1) B cnegytowyto popmyny:

GYX; ¥Y) = GYX; 0)+Y (- 3 GYX; 0) ¢4 GYX 0,5)- GYX; D1 *Y 2[2 GYX. 0) - 4 GYX, 0.5) ¢ 2 GIX. 1)J.
(51)

MakcumanbHoe pacxoxaeHune paccumtaHHbix GSX, 0), GSX; 0.5) n GJX: 1) cocTaBnsieT meHee 0.5 %
NO CpaBHEHWIO C COOTBETCTBYIOLMMUN 3HAYEHUAMU, NONYYEHHbIMU rpadmyecku.

3.1.3 TennoBoe CONPOTUBNEHMNE TPEXKMN/IbHbIX 3KPAHWPOBAHHbIX Kabenew ¢ KpYrnbIMu Xunamu
no CpaBHEHWI C TensoBbIM CONPOTUBAIEHWEM COOTBETCTBYKLWNX HEIKpAHMPOBAaHHbIX kabenei
(pucyHok 4)

O603Haunm: X = (8|PrY (4AnxK

Y=tildc.

KoadhdpuumeHT akpaHupoBaHusa K asnsetca dyHkumneid X n Y. 3nadeHus K(X: 0.2). K{X: 0.6) n K(X, 1)
paccunTbiBalOT MO cneayowmm dopmynam npn 0 < X<6 unm 6 < X £ 25:

0<X56 K(X. 0.2) = 0,998 095 - 0.123 369 X #0.020 2620 X 2- 0,001 416 67 X 3.

K(X; 0.6) = 0,999 452 - 0.089 6589 X 0,012 0239 X 2- 0.000 722 228 X 3.

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 X 2- 0,000 013 7121 X 3.
K(X, 0,6) = 0,853 348 - 0,024 6874 X *0,000 966 967 X 2- 0.000 015 9967 X 3,
K(X: 1) = 0,883 287 - 0,015 3782 X * 0.000 260 292 X 2. (53)

3HaueHune K(X: ¥Y) nonyvyatT KBagpaTuyHOW nHTepnonsaunein Mexay Tpems paccyMTaHHbIMU 3HaYeHns-
MU. DTO MOXHO caenaTb NOACTAHOBKON B creAyoLyo hopmyny:

K(X: Y) = X(X; 0,2)+Z[- 3 K(X; 0.2) ¢4 K(X; 0.6) - K(X; 1) +Z2[2 K{X, 0.2) - 4 K(X; 0.6) + 2 K(X; 1)1, (54)
roe Z - 1,25y -0.25.

MakcumasibHOe pacxoxjeHne pacCUMTaHHbIX 3HAYEHUI NonpaBOYHOro koadhduumeHTa coctasnseT
MeHee 0,5 % No cpaBHEHMIO CO 3HAYEHUAMU, NONYUYEHHbIMU rpaguyecku.

3.1.4 TennoBoe COMPOTUBNEHNE TPEXXKMUbHbIX 3KPAHUPOBAHHbIX kabeneli C CEKTOPHbIMU
Xnnamy No cpaBHEHMWIO C TEMJIOBbIM CONPOTMB/IEHNEM COOTBETCTBYIOLWUX HEIKPAHMPOBAaHHbIX Kabe-
new (pucyHok 5)

O603Hauum: X = (S,pr)(</p m).

YaN -
KoadhdpuumeHT akpaHupoBanusa K sensetca doyHkumen X n Y. 3naveHns K(X: 0.2). K{X: 0.6) n K(X\ 1)

paccunTbIBalOT MO cneayowmnm dopmynam npu 0<Xin3, 3<X<6 uim 6 < Xii 25
0<XE£3 K(X: 0,2) = 1,001 69 - 0.0945 X 0,007 52381 X 2.
K{X: 0.6) = 1,001 71 -0.076 9286 X ¢ 0,005 357 14 X 2,
K{X. 1) = K(X. 0.6). (55)

3<X<.6 X(X: 0.2) n X(X; 0.6) onpefensawT no opmysiam, NpuBeLeHHbIM Bbllle
(T.e.npn 0 < XS3)
X(X: 1) = 1,001 17-0.075 2143 X+ 0.005 333 34 X 2. (56)

6 <X£25 K(X:0,2)=0,811 646 - 0,023 8413 X + 0,000 994 933 X 2- 0,000 015 5152 X 3.
K(X: 0.6) = 0,833598 - 0,022 31 55 X+ 0.000 978 956 X 2- 0.000 015 8311 X 3,
K(X: 1) = 0,842 875 - 0,022 7255 X * 0.001 058 25 X 2- 0.000 017 7427 X 3. (57)

Mpn 0 <X £3 n 0,2 <Y <0.6 K(X, ¥) MOXHO NOnyuntb NuHeHon nHtepnonsauuneii mexagy K(X\ 0.2) n
K(X\ 0.6) cnepytowmm obpasom:
K(X; ¥) = K(X: 0.2) ¢ 2.5(Y- 0.2) [K(X; 0.6) - K(X; 0.2)). (58)

Mpun 3 <X <25 K(X: ¥Y) MOXHO nony4nTb KBaAPaTUUYHON UHTEPNONSALMER Mexay TPOMS paccUMTaHHbIMN
3HayeHnaMU no cnegytoleli popmyne:
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K(X\ ¥) = K(X: 0,

2 )+ [ - 3K(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)J. (59)

rpeZ - 1,25y -0.25.
MakcmmanbHOe pacxoxfeHvWe pacCUMTaHHbIX 3HauYeHWli MonpaBO4vHOro KoadduureHTa coctasnset
mMeHee 1% no cpaBHEHMWIO CO 3HAYEHUAMMU, NONYUYEHHbIMU rpadruyecku.

3.1.5

Kpusaa G gns nonyyvyeHuna TensioBOro CONpoTUB/IEHUA 3aMoIHALWEero Mmarepnana Mexay

ob6onoukamun n 6poHeli kabenein Tnnos SL n SA (pUcyHOK 6)
0O603HaunM uyepes X TOMLWMHY MaTepuana mexay o060/04kaMu U B6POHEN, BbIPAXEHHYH Kak 4YacTb
HapyXHOro AnamMeTpa 060/104KN.

HWXHAs KpuBas faHa_npu:
0<X=,;0,03. G= 2n(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 2+ 11.5093 X 3). <60)

MakcumansHoe pacxoxgeHue npu pacyete G'coctaBnseT meHee 1 %.
BepxHsAs kpuBasa 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 X 2+ 10.6352 X 3). <61)

MakcumanbHoe pacxoxaeHue npu pacyete G cocTaBnset meHee 1 %.

3.2 Pacuet

J05 npu nomolum rpaduka (pUCyHokK 8)

Pacuet [IO, npon3BogAT criefyowmm o6pasom:
a) onpepnensT 3HadeHue Kn no cnegywoueli hopmyne

= 34X, 1 ]-+12(1+ X,) - 73(1- x1- x23y; (82)

b) HaxoASAT NMHMWIO HA pUCyHKe 8 Mo 3HauyeHuto KA B kayecTBe OpAuHaThl, a 3aTeM HaxoAAT TOUKY Ha
[aHHOU NMHUKM ONs COOTBETCTBYHOLLEro 3HauYeHus 0 e AQd * AOd = const;
c) onpegenstoT abcuuccy aToli Toukn Ansa nonyyexus (40,)'/4;

1) ka6enu, 3almLeHHble OT COIHEYHOrO U3yyYeHus

ax,r, 1 (63)
1+ Y] + X, +x2

Ecnn npeHe6peyb AnanekTpuyeckuMm notepsmu, J0A= 0. AOds = 0:
2) kabenu, noAseprawLiecs COTHEYHOMY U3/yYEHUIO

AU IV [ Lo r. - ¢ 1 ©4)
d d [ALX, +>2 2|1 1- X, f X2J
J0ds = nD 'H r,tn(lw )2 »n(l:Xj + X2)rs | (65)
n(1* X + x2)
Ecnu npeHebpeyb gnanektpuyeckumn notepsmu, Aod = 0.
Tab6nunuya 1— YaensHoe Tens0Boe CONPOTUB/IEHNE MaTepUasioB
YaerneHoe Terviosoe
Marepran conpotvierenve ¢f. K miBt
M30M151LUMOHHbIE MaTepuasbl*
ByMaxkHasA 13071aupMa B kabensix C NPoNUTaHHON n3onsuviel 6.0
BymaxxHas U3015UmMa B Mac/IOHaNoIHEHHbIX Kabessx 5.0
BymaxHas n3onaumsa B kabensx ¢ BHELUHMM AaB/IeHNeM rasa 55
BymaxHasn n3onaums B kabensix ¢ BHyTPEHHUM JaB/ieHWeM rasa:
a) ¢ npeaBapuTesIbHON MPOMUTKOI; 58
b) C BA3KOI NPONUTKOIA 6.0
MonuatuneH (PE) 35
CumTblii nonmatuneH (XLPE) 3S
Monvnponunen (PPL) 55
MonveuHUNXNOpUAHbIA nnactukar (PVC):
AnA kabenei Ha HanpshkeHne A0 3 KB BK/tou.; 5.0
onsa kabeneii Ha HanpsbxeHve ce. 3 KB 6.0
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OkoHuaHue Tabnuybl 1

YpaensHoe Tensosoe

MaTtepuan
P conpotusnexnne pr. K m.'Br

ATunennponuneHosas pesnHa (EPR):

ansa kabenei Ha HanpsxeHue Ao 3 kB BkAOY.; 3.5

ans kabenei Ha HanpsbkeHue ce. 3 kKB 5.0
ByTtunkayuyk 5.0
Pe3nHa 5.0
3awWwmnTHbIe NOKPbLITUA
KoMnayHAMpOBaHHbI AXYT M BOIOKHUCTbIE MaTepuansi 6.0
Pe3nHOBOE NOKpPbITUE, HANIOXKEHHOE MOC/OWHO 6.0
MonuxnoponpeH 55
MnBX:

onsa kabenein Ha HanpsbxeHue Ao 35 KB BKItOY.: 5.0

nns kabenei Ha HanpaxeHue ce. 35 kB 6.0

MoKpbITUE N3 NONMBUHUNXIOPUAHOTO NAAcTMKaTa W 6MTYMa No rod pUPoOBaHHON antoMUHN-
eBoil o60n04ke 6.0
Monuatunen (PE) 3.5

MaTtepuansbl, UCNONb3yeunble B KOHCTPYKL UMW KaHanoB

BeTtoH 1.0
BonokHa 4.8
Acbect 2.0
Kepamuka 1.2
MonueBuHuUAxNopuaHbIn nnactukat (PVC) 6.0
Monunatunexn (PE) 3.5

* ONs pacyeTa HOMWHAa/bHbIX TOKOBbIX HAarpy3oKk MPUHSATO AOMYLLEHWE, YTO IKPAHMPYIOLLME 3NEKTPONPOBOAA-
wre matepuasbl UMET Te Xe TENI0Bble XapakTepUCTUKUA, YUTO U NPUMbIKAIOLLNE KHUM 4UINEKTPUUECKUe MaTepuans.
B Tex ciiyyasx, r4e B Ka4ecTBe 3alWUTHbIX NOKPbLITUIA NCNOMb3YIOTCS 31aCTOMEPLl WU NAACTMACCHI, UX YAEeNbHble Ten-
NoBble CONPOTUBNEHUS clefyeT cuuTaTb UAEHTUYHBIMW YAebHbIM TEMNMOBbIM COMPOTUB/IEHUSIM COOTBETCTBYIOLLNX
M30AUNOHHBIX MaTepuasnos, NPUBEAEHHbIX B HACTOsAW el Tabnuue.

Ta6nuya 2 — 3HAYEHMS KOHCTaHT 2. £ U 4 ANsA YepHbIX NOBEPXHOCTEN Kabesnei, NPONOXKEHHbIX HAa BO3AyXe

2a) Kabenu, nponoxeHHble Ha BO34yXe, YIOXKEHHbIE Ha OTAe/bHble MonepeyHbie CKobbl, ONopbI, peli-
kn. D*, He 6oneB 0,15 ™

Cnoco6 npoknagku z E 9 KoHdpurypaums

OAUHOYHbIN Kabenb™ 0.21 3.94 0.60 ro.»:

O

[lBa conpukacalowmxcs kabens, NpPoNOXeHHble B TOPU3OH-

TaNnbHOW nnockocTn 0.29 2.35 0.50 bOfiDi

0O
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OkoHuaHue Tabnuuybl 2
Cnoco6 npoknagkn r

Tpu Kabens, pacnofioXXeHHble TPeyrobHUKOM 0.96

Tpu conpukacawlwmxca kabens, NPoOSOXeEHHbIE B TOPU3OH-
TanbHON NAOCKOCTH 0.62

[Ba conpukacawumxcs kabens, NponoxXeHHble B BEpTUKab-
HOW nnockocTn 1.42

ABa Heconpukacawlwmxca kabensd, MNPONOXEHHble B BepTu-
KanbHON NNOCKOCTK C 3a30poM Da 0.75

Tpu conpukacawwnxca kabens, NponoXeHHble B O4HOW Bep-
TUKanbHOW NNOCKOCTH 1.61

Tpn Heconpukacawuwmuxca kab6ens, NpoNOXeHHble B OAHOI
BEPTMKANbHO NIOCKOCTU € 3a30pOM D’ 131

E 9 Kondpurypaums

1.25 0.20 ropga;

{6b

1.95 0.25
200

*opo,;
0.86 0.25

ronoc
2.80 0.30
0.42 0.20

i

r-o,60;

2.00 0.20

| cn

N 3HayeHus 415 OJUHOYHOTO Kabensa Takke NPUMEHUMbl K KaXAOMY U3 Kabeneil rpynnbl, €CAN OHU NMPOOXKEHbI
rOpU3OHTaNbHO C 3a30POM MeX/Jy HUMU He MeHee 0.75 0T HapyXHOro guameTtpa ka6ens.
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2 b) Kabenu, npukpenneHHble HENOCPEACTBEHHO K BepTUKasbHOl cTeHe (D* He 6onee 0.08 m)

OAVHOYHBLIN Kabenb 1.69

Tpu kabens, pacnonoxeHHble TPeyronbHUKOM 0.94

J

Tab6nunya 3— KoadhduymeHT NOrnoweHnsa cCoNHeYHon pagnanmum noBepxHocTbio kabens

Matepuan

BUTYMHO-AXYTOBOE NOKPbITUE
MonuxnoponpeH

MonueBuHUNxNopuAHbIR nnactukat (PVC)
Monunatunexn (PE)

CsuHey

Tab6bnnuya 4 — 3HayeHua koHCcTaHT U, Vn Y

Ycnoaunsi npoknagku n
B metannunyeckom Tpybonposoge 5.20
B BO/MIOKHNCTOM KaHane B BO3gyxe 5.20
B BONOKHUCTOM KaHane B 6eToHe 5.20
B ac6ouemeHTe:
KaHan B BO3fyXe; 5.20
KaHan B 6eToHe 5.20
Fa3oHanonHeHHbIli kKabenb B Tpy6e 0.95
MacnoHanonHeHHbI# kKabenb B Tpy6e 0.26
|| MnacTmaccosblie kaHanbl 1.87
Kepamunyeckue kaHasbl 1.87
IUwibNBI

PucyHok 1— Cxema c n3o6paxeHuemM rpynnbl U3 q kabenei 1 UX 0OTpaxXeHUin a N10CKoCTN 3eMAsi— BO3AYX

1.40
0.83
0.91

1,20
1.10

0.46

0.312
0.28

0.0110
0.0060
0.0100

0.0060
0.0110

0.0021
0.0026
0.0037
0.0036
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-- TONWMHA U30NALUN MEXAY XUNaMU. |, — TONWNHA N30AALNN MEXAY KUNOK U 060104KON. dC — AnaMeTp XUNbl (KPYrnoi)

PucyHok 2 — FeomeTpuueckuii cdaktop G ANsS ABYXWUNbHOTO Kabens ¢ MNOACHOW u30NAuMER W KPYrIbIMU Xunamu
(cm. 2.1.2.1)
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PucyHok 3 — leomeTpuyeckunin haktop G ANns TPEXKUNbHOro kabens c NOACHOW M3onaunein n KPYrnbiMu xunamu
(cm. 2.1.2.3)
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K — ko3 puLUMeHT aKpaHUpoBaHuUsA; — TONWMWHA MeTannM4yeckoro kpaHa No W30NUPOBAHHON Xune, py— yfjenbHOoe Tennosoe
conpoTuBneHue nsonaynn. dc — agnameTp Xunbl (Kpyrnoii); I, — TONWMHA N30NALUM MEXAY XUNOI N IKPAMOM;pro — ylefibHOe Tenno-
BOe CONPOTUBAEHNE 3XpaHupyl Ll eromatepuana.

27 10"*K MJBr - ansmepnu;
48 10“*K M.BT — gnsa anioMuWHuSA

PncyHok 4 — TennoBoe CONPOTUBNEHNE TPEXXKUNbHbIX 3KPEHUPOEAHHbIX kabeneil ¢ KPYrNbIMU XNNaMu No CpaBHeHUIO

C TENNOBbLIM CONPOTUBAEHNEM COOTBETCTBYO LU UX HEIKPAHUPOBAHHbLIX kabenei (cm. 2.1.1.3.1)
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ft Pr
K — koadpchuLMeHT aKpaHUpOBaHUA, N, — TOJILMHA 3KpPaHa; py — yAeNbHOEe TenqoBOe CONPOTUBAEHNE n3onayuu; d* — anameTp Kpyr-
noi Xunnsl, MMeIOUJ'eﬁ TyXe nnauwagb ce4yeHna ncrteneHb ynJi0OTHeEHNA; — TONWNHa n3onaunum mexay Xunoi N 3KpaHoMm i'm— yAenb-

HOoe TennoBoOe CONPOTUBNEHNE IKpaHUpPYO W Eero maTepuana
27 «M K M.BT — ana mvmean
48 KW K M/BT — andantomMuHusa

PucyHok 5 — TennoBOe CONMPOTUBJIEHNE TPEXXKMUIIbHbIX IKPAHUPOBAHHbIX Kabenei CCeKTOPHbIMMW XUAaMU MO CPABHEHUIO
C TensoBbIM CONPOTUBAEHNEM COOTBETCTBYIOLMX HEIKPAHNPOBAHHbIX Kabenei
(2.1.1.3.3)
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PucyHok 6 — FeomeTpuuyecknii haktop G ANs onpegeneHns TensoBbiX CONPOTUB/IEHWI 3anosiHAWLWEro Matepuana,
Haxogsuweroca mexay o6ono4ykamu n 6poHeit kabenei Tunos SL n SA (cm. 2.1.2.2)
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«

axAreoa eH XI9HHaxovodu ‘oiaLooHxdagou yoHdah 2 auagex KU BMHES32Oed 0logorual LHannnddeoy — e ¥oHAInd
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axATeoqa eH x19HHaxovodu ‘oiaLooHxdagou yoHdah 9 yauageyr BUl BMHBB2oed OlJogoUUaL LHaMNU eoy — 92 ¥oHAdUd
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PucyHok 8 — padhuk pacneta BHeLWHeEro TeNs0BOro CONPOTUBNEHUs kabenei, NPONOXEHHbIX Ha BO3fyxe
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MpunoxeHue A
(cnpaBouHoe)

CBefieHns 0 COOTBETCTBUM HaLMOHANbHbIX CTaHAapToOB Poccuiickoii ®epepaunn
CCbIIOYHBIM MEXAYHAPOAHLIM CTaHgapTam

Ta6bnunua Al

O603HayeHne CCbINOYHOTO MEeX/YHapoaHOro
cTangapta O603HayYeHne M HaMMeHOBaHMe COOTBETCTBYIOL €0 HALMOHANbHOW CTaHaapTa

M3K 60287-1-1:2006 FOCT P M3K 60811-1-1— 2009 Kabenun anektpuyeckne. PacyeT HOMUHANb-
HOl TOKOBOW Harpysku. YacTb 1-1. YpaBHeHWe AnA pacyeTa HOMWHaNbHOM
TOKOBOW Harpy3ku (100 %-Hblii KO PULNEHT HArpy3kn) U pacyeT noTepsb.

O6wue NonoxXeHUs
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[1]

30

M3K 60287-3-1:1995

(IEC 60287-3-1.199S)

Bubnunorpadusa

OnekTpuyeckme kabenu. PacueT HOMUHaNbHOW TOKOBOW Harpysku. YacTb 3-1. Pasgensl,
Kacalwlwmecs ycnosuii akcnayataymm. CTaHgapTHble YCN0BUA aKcnayaTauuy n Bbi6op Tuna
Kkabensa

(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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YK 621.315.6.001.4:006.354 OKC 29.060.20 E49 OKM 35 0000

KntoueBble cnosa: anekTpuyeckue kabenw, MeTo/[ pacyeTa, HOMWHA/bHbIN TOK. TeN0BOE conpoTtueBneHne
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