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Mpeancnosune

Llenn, ocHOBHble NpUHLMNLI 1 06LWMe npaBuna npoBefeHus paboT Mo MeXrocyfapCTBEHHOW cTaHaap-
Tnsaunu yctaHosneHol NOCT 1.0 «MexrocygapcTeeHHaa cucrema crtaHgaptusaunm. OCHOBHbIE MOJTOXEHNA»
n roCT 1.2 «MexrocygapcTBeHHaa cuctema crtaHgaptusaunn. CtaHgapTbl MeXrocygapcTBeHHble, npasuna
N pekoMeHaaunn no mexrocygapCcTBeHHOW cTaHgaptusauun. MNMpasuna pas3paboTku, NPUHATUA, 0OHOBNEHNSA
N OTMEHBbI»

CBefeHna o cTaHpapTe

1 PABPABOTAH MexrocygapCTBeHHbIM TeXHUYECKMM KOMWUTETOM MNo cTaHgaptm3auynm MTK 523
«TexHuka W TexHonorum [o6blun n nepepaboTkm HedTM n rasa», 3akpbiTbiM akLMOHEPHbIM O0O6LW,ECTBOM
«MNETPOXUM  UNHXWNHUPUHI» (BAO «[MXW»), AKuMoHepHbIM obuiectBoM «Bcepoccuiicknii  Ha-
YYHO-uCCefoBaTe/ibCKUA M NPOEKTHO-KOHCTPYKTOPCKUIA ~ MHCTUTYT  HEdTAHOI0  MallUHOCTPOEHUS»
(AO «BHWMHE®TEMALL»), O61,eCTBOM C OrpaHWYEHHO! OTBETCTBEHHOCTbIO «Hay4yHO-TEXHUWYECKOe npej-
npuatne LEHTPXUMMAL» (OO0 «HTM LUEHTPXWMMALL»), AKUMOHEPHBIM 06LLecTBOM «Hay4yHo-uccne-
[,0BaTeNbCKNI N KOHCTPYKTOPCKUIA MHCTUTYT XMMMUYECKOro MalunHocTpoeHusa» (AO «HUUXUMMALL»)

2 BHECEH ®epgepaibHbiM areHTCTBOM NO TEXHUYECKOMY pPeryimpoBaHuio 1 MeTposiornm

3 MPUHAT MexrocygapCTBEeHHbIM COBETOM MO CTaHgapTu3auuu, MeTponorum wun ceptugukayunm
(npotokon oT 14 uonsa 2017 r. Ne 101-M)

3a NpuHATNE NPOorosiocoBasu:

KpaTkoe HavmeHoBaHWe CTpaHbl Kog, cTpaHbl no MK CokpalLeHHoe HayMeHOBaHVe HaLMOHa/IbHOTO opraHa
no MK (MCO 3166) 004—97 (NCO 3166) 004—97 o CcTaHgapTv3aLum

Benapycb BY lFoccraHpapt Pecnybnivkn bBenapycb

Knprusus KG KblprbisctaHgapT

Poccus RU PoccraHgapt

YkpanHa UA MWH3aKOHOMPAa3BUTUA YKpaviHbI

4 Tpukasom depepanbHOro areHTCTBa NO TEXHMYECKOMY peryimpoBaHuto n MeTposiornn ot 14 gekabps
2017 r. Ne 1996-cT mMexrocygapcTBeHHblin cTaHgapt FTOCT 34233.8—2017 BBeAeH B AeiCTBME B KayecTBe
HaunoHanbHOro ctaHgapta Poccuiickoin ®epepaunn ¢ 1 aBrycta 2018 T.

5 B HacTosiwem ctaHgapTe yu4TeHbl OCHOBHble HOPMATUBHbIE MOJIOXEHUSA CrieAyLWnX MeXAyHapo4HbIX
CTaH4apTOB:

- ISO 16528-1:2007 «KoTnbl v cocynbl, paboTatowme nog gasneHnem. Yacte 1. TpeboBaHus K pabounum
xapakTtepuctukam» («Boilers and pressure vessels — Part 1: Performance requirements», NEQ);

- 1ISO 16528-2:2007 «KoTnbl 1 cocyabl, paboTawuime nog gasneHuem. Yactb 2. MNMpouenypbl BINOIHEHNS
TpeboBaHuii 1ISO 16528-1» («Boilers and pressure vessels — Part 2: Procedures for fulfilling the requirements
of ISO 16528-1», NEQ)

6 HacTtoswuii cTaHgapT NoAroToB/ieH Ha ocHoBe nNpuMmeHeHus TOCT P 52857.8—2007*
7 BBEJAEH BIEPBbIE

8 NMEPEN3OAHWE. Anpens 2019 r.

* MMprka3om PefepanbHOro areHTCTBa No TEXHWYECKOMY PerynMpoBaHuio 1 meTponorun oT 14 pekabps 2017 r.
Ne 1996-ct NOCT P 52857.8—2007 oTmeHeH ¢ 1 asrycta 2018 .
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VHdopmauns o BBefeHun B AelicTBUe (npekpalieHnn AelCTBUs) HACTOsALWero ctaHaapra 1 nsme-
HEHWI K HEMY Ha TEPPUTOPUM YKa3aHHbIX Bbllle rocyfapcTB nNybanMkyeTcs B ykasaTenax HaluMoHaNbHbIX
cTaHfapTOB, M3JaBaeMblX B 3TUX rocygapcrTBax, a Takxe B ceTu WHTepHeT Ha caliTaXx cooTBeT-
CTBYIOLLMX HAUMOHA/IbHLIX OPraHoB MO CTaHAapTu3auum.

B cnyvyae nepecmoTpa, M3MEHEHWSs WM OTMEHbl HacToflWero cTaHgapTa cOOTBeTCTBylOLW,as
NMHpopmauma 6ygeTt onybnmkoBaHa Ha ohuuManbHOM MHTEpPHEeT-caiTe MeXrocyaapCTBEHHOro coeeTta
no ctaHgapTusauuun, MeTponorun u cepTudmnkauum B katanore «MexrocygapcTBeHHble cTaH4apThbl»

© CrtaHpapTtuHhopm, ochopmnerune, 2018, 2019

B Poccuiickoii ®epepauun HacTosiWwmii ctaHgapT He MOXET 6biTb NOMHOCTbIO UK
YacTUYHO BOCNPOU3BEAEH, TUPAXUPOBAH U PacnpoCTpaHeH B KayecTBe 0pULMaNLHOTO
n3gaHus 6e3 paspelleHus depepasbHOro areHTCTBa N0 TEXHMUYECKOMY PeryiMpoBaHuio
1 MeTposiorumn
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M E X T O CY o AP CTUBEHH bl W C T A HAAPT

Cocyabl 1 annapartbl
HOPMblI N METOAbl PACUETA HA NMPOYHOCTb
Cocyabl 1 annapaTthl C py6alwkamu

Vessels and apparatus.
Norms and methods of strength calculation. Jacketed vessels and apparatus

[ara BBegeHna — 2018—08—01

1 O6nacTb NnpuUMeHeHns

HacTosawumn ctaHgapT pacnpocTpaHseTcss Ha cocyabl ¢ U-06pasHoit mnm uuamHgpuyeckon pybéatu-
KO, ¢ py6allkoi, CONpsHKeHHO aHKepHbIMW Tpybamu nnAm oTOGOPTOBKONM, a Takke C pybalkoi B BuAe
3MEeeBUKOBbIX WUAN PErncTPOBbLIX KaHanoB A8 oborpeBa WM OoxNaxAeHus cocypa, HarpyXeHHble n3bbl-
TOYHbIM faBneHnem B cocyge n/unu B pybawke, COGCTBEHHON Maccoil U CTECHEHHOCTbIO TeMnepaTypHbIX
pecdopmauyuii.

HacTosawuii ctaHgapT npumeHsieTca coBmecTHO ¢ TOCT 34233.1.

2 HopmaTunBHbIE CCbINKN

B HacTosAwWem cTaHAapTe UCMNosib30BaHbl HOPMAaTUBHbLIE CCbINIKU Ha cnefylolwmne cTaHgapThl:

FOCT 34233.1 Cocygbl 1 annapaTbl. HOpMbl 1 MeTOAbl pacyeTa Ha NPOYHOCTb. Ob6LMe TpeboBaHMS

FOCT 34233.2 Cocyabl n annapatbl. HoOpMbl M MeToAbl pacyeTa Ha NPOYHOCTbL. PacuyeT uunuHgpude-
CKUX U KOHMYEeCKMX ob6eyvaek, BbIMyK/bIX U MNOCKUX AHULLY U KPbILLEK

FOCT 34233.3 Cocyabl v annapaTtbl. HopMbl U MeTOAblI pacyeTa Ha MPOYHOCTb. YKpPEnsieHue oTBepcTuii
B 06euvalikax u gHuwax npu BHyTPEHHEM U HAPYXHOM faBfeHusax. PacyeT Ha NpoOYHOCTb 06eyaek U AHULLY Npu
BHELLUHMX CTATUYECKMX Harpyskax Ha wTryuep

FOCT 34233.6 Cocyabl v annapatbl. HopMbl 1 MeToAbl pacyeTa Ha NPOYHOCTbL. PacyeT Ha MPOYHOCTb
npy ManouuKNOBbIX Harpyskax

MpumedyaHue — [lpu NONb30BaHUM HACTOSLLMM CTaHAAPTOM LienecoobpasHo NpPoBepuUThL AENCTBUE CCbInou-
HbIX CTaHAAPTOB M KNaccuMKaToOpoB Ha OhULMa/IbHOM MHTEpHET-caiiTe MeXrocyaapCTBeHHOro CoBeTa Mo cTaHaapTu-
3auUmM, MEeTposiornn 1 cepTudmkaumum (Www.easc.by) nim no ykasatensiM HauMOHa/IbHbIX CTaHAapTOB, M34aBaeMbiM B
rocyaapcTBax, ykasaHHbIX B MPeAUCoBUM, UM Ha O(MLIMANBbHBIX caliTax COOTBETCTBYHOLMX HaLMOHA/IbHLIX OPraHoB Mo
CTaHaapTusaumn. Ecnm Ha JOKYMEHT JaHa HefaTMpoBaHHas CCblfika, TO CefyeT UCMO/b30BaTb AOKYMEHT, AelCTBYIOLLMIA
Ha TEKYLLMA MOMEHT, C YUYEeTOM BCEX BHECEHHbIX B HEF0 U3MEHEHWA. EC/M 3aMEeHEH CCbINIOYHbI JOKYMEHT, Ha KOTOPbIN
[aHa JaTupoBaHHas CCbl/iKa, TO CMefdyeT MCMOMb30BaTh YKa3aHHYl0 BEPCUI0 3TOro AoKyMeHTa. Ecnv nocne npuHSATUS
HaCTOSILLErO CTaHAapTa B CCbIIOYHbI AOKYMEHT, Ha KOTOPbLINA AaHa AaTMpOBaHHas CCbiika, BHECEHO M3MeHeHue, 3aTpa-
rvBaoLlee NosiokeHNe, Ha KOTOPOe AaHa CChlsika, TO 3TO MOMOXKEHVE NPUMEHSIETCA 6e3 yueTa AaHHOro U3MeHeHus. Ecnm
[IOKYMEHT OTMeHeH 6e3 3aMeHbl, TO MOJIOKEHNEe, B KOTOPOM AaHa CCbifika Ha HEro, NpPYMEeHsIeTCs B YacTu, He 3aTparvBa-
IOLLIEA 3TY CCbI/KY.

M3paHue ochuymanbHoe
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3 O0603HauyeHus

B HacTosiLiem cTaHgapTe NpUMeEHeHbl creaylouime 0603HaYeHNs:
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KO3 (PMLUMEHT OCEBOro YCUNUs;

nnowasb NONepeyHoro ceYeHns kaHana, Mm2;
pasmep CBapHOro wBea, MM;

KO3 (PULNEHT CONPSIKEHNA C MOMOLLbIO KOHYCa,;

Han6o/bLWNIA CBOBOAHBLIN MHTEPBAN MEXAY ABYMA XECTKUMK 3/1eMeHTaMUu ANa unnmHapuye-
CKO o6eyvalikm ¢ KonbLaMn XeCTKOCTU, MM;

WMpMHA KoMbLa, MM;
TOJIWMHA NIEHTbI HanpasnsawoLeli cnupanm, mM;

WMpMHa KaHana, Mwm;

cymMa BCex npubaBOK K pacyeTHbIM TO/ILMHAM CTEHOK, MM;
BHYTPEHHUIN AnameTp cocypa, MM;

BHYTPEHHU anameTp pybawku, Mm;

cpefHuii gnametp cocyga (D3=D1+ s”, Mm;

cpefHuii gnametp pyb6awku (D4 = D2+ s2), MM;
Han60bLlWNA BHYTPEHHUA AnaMeTp KOMNeHcartopa, MM;

pacyeTHbIi guameTp, MM:
ANa umnuHgpuyeckoi obevaiikn Dp = D.,,
ana gunwa Dp =

HapYXHbIli AnamMmeTp OTOOPTOBKM UMAN aHKEPHON TpyObl, MM;

AViaMeTp OKPYXHOCTU COMpPsKeHUs pyGallku C AHWLLEM COCyAa, MM; ecnu pyballika npuco-
eAnHeHa He K gHuuy, To d1 NpuHUMaloT paBHbIM HYIO;

MOZy/Nb YNPYrocT matepuana cocyga npu pacyeTHoil Temnepatype, MMa;
MOoAyNb YNPYroctn matepuana py6aliku Uav KaHana npu pacyetHoin temnepatype, MMa;
paccTosiHWe OT cepefuHbl CTEHKU pybBalliku A0 HAPYXHOW CTOPOHbI CTEHKM cocyna, MM;

paccTosiH/e OT LieHTpa TAXEeCTW NOMepeyHOro CeYeHUss CTEHKU KaHanafo cepefuHbl CTEHKM
cocyaa, MM;

oceBOe ycunue oT CO6CTBEHHOrO Beca, H;

0CeBOe ycunme Ha KomneHcartop, H;

KO3 (pMLUMEHTbI NPOYHOCTM CONPSXKEHUI NPU NOMOLLM KOHYcCa,;
KO3 (pUUMEHTBI NMPOYHOCTN COMPSXKEHUN aHKEPHbIMU TpyGamMun 1 OTGOPTOBKAMMU;
COBCTBEHHbIN Bec cocyga v ero cogepxumoro, H;
COOGCTBEHHLIN Bec pybawku n ee cogepxummoro, H;
OTHOCUTENbHbIA pa3mep KonbLa;

NCNOMHUTEbHAsA TOMWMUHA KOMbLa, MM;

pacuyeTHas To/WMHA KoMbLa, MM;

LWIMPUHA NeHTbl HanpaBnswLWerh cnupanu, MM;

BbicoTa kaHana [h2=r3 (1 - cosy)], mMm;

MOMEHT WHepuunnm nonepevyHoro ceyeHuda KaHala OTHOCUTE/IbHO OCH, I'IpOXO,EI.HLLI.eVI yepes
LeHTp ero TsAXKecTn napanienbHoO CTeHKe cocypa, Mm4;

KOa(hhMUMEHTbI ANA pacyeTa HaNPsXXeHWn B 30HE CONPSHKEHUS C NOMOLLbI0 KOHYCa;

K3, K4, K5, K6, K7, K8 — koaphmumeHTbl gnsa pacyeTa Hanps)XeHUin B CONPSXKEHNN aHKePHbIMKU Tpyb6amu nnm

0T6OpPTOBKOA;
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KO3t (hUUMEHTHI 4719 pacyeTa HanpsHkeHuii B kaHanax;
pacueTHas AnvHa py6aliki, MM;
pacyeTHble A/IMHbI UMIUHAPUYECKUX o6evaek C KoMbLamMu XecTKoCTU, MM;

OMHA MPUMbIKAKOLWEro afieMeHTa, yuynTbiBaeMas npu onpegeneHun pacuyetHol ANWHbI, MM;
onpegensatoT no NOCT 34233.2,

aphekTuBHaA ANMHA CTEHKM obeyaiiku, yunTbiBaemas npu onpegeneHnn apPekTMBHOro Mo-
MeHTa UHepuun Konbla WAK KaHana, Mm;

UCNONHUTENbHASA O/IMHA YKPEN/ieHUsl CTEHKU py6allku B MEeCTe COMPSXEeHUs C MOMOLLbI KO-
Hyca WM paccTosiHue OT NMepBOro KO/bLEeBOro LWBa A0 OTGOPTOBKU, MM;

OTHOCUTENbHbLIA MOMEHT Harpy>XeHus,
OTHOCUTENIbHblE peaKTUBHble MOMEHThHI;

OTHOCUTE/IbHbIN PeakTUBHbIA MOMEHT B MECTE CONPSHKEHUS aHKepHbIMKU Tpy6amMu unm oTbop-
TOBKamu;

uncno pabounx LMKIOB;

Aornyckaemoe 4Mc/io paboymx LUKIOB paccMaTpMBaeMoro mMarepuana npu pacyeTHoW Temne-
patype u pasmaxe HanpshxeHuii Jo,-(/ =0, 1,2, ..., 6);

4YMCN0 BUTKOB HanpasfisioWen cnupanu;
4YMCNO BUTKOB 3MEEBUKOBOIO KaHana,
4YMNCNO0 3aMblKaHWn 3MEEBNKOBOI0 KaHana;
OoTHOCUTeNnbHOe fAasneHune, Mla;

pacueTHoe JaBfieHMe B COCyAe Mpu akcnayatauum uam ucnbitaHuu, MMa. Ecnu abcontotHoe
haBneHune 60nble aTtMocdepHoro (M36bITOYHOEe AaBneHue), To pl > 0; ecnn abconTHOE
JaBrieHne MeHblle aTMocdepHoro (Bakyym), 1o p1<0;

pacyeTHoe JaBfieHue B pyballke WM B KaHasle B COCTOSAHMM 3KcnayaTauuy uaum ucnblTaHus,
MMa;

[onyckaemoe BHYTpeHHee M36bITOYHOE AaBfieHne B pyballke nnm B kaHane, MMa;
reoMeTpuyecknin napameTp Ko/bLa;

paguyc KpMBM3HbI B BEPLUMHE AHULLA cOCyAa MO BHYTPEHHE NOBEPXHOCTU,MM;
paguyc KpMBM3HbI B BEPLUMHE AHULWLA pyballuky Mo BHYTPEHHEH NOBEPXHOCTU, MM;
BHYTPEHHUI paanyc KPpUBU3HbI OTOOPTOBKM A1A KOHUYECKUX CONPSHKEHUN, MM;
BHYTPEHHUI pagunyc KpMBU3HbI OTGOPTOBKM A1 COMPSXEHUN C OTOOPTOBKOW, MM;
HapyXHblli pagnyc KkaHana, Mu;

cpeaHuin paguyc kaHana (r3=r2- 0,5s2), MMm;

UCMONHUTENbHAA TOJMHA CTEHKM aHKepPHOW TpyObbl, MM;

pacyeTHas TOMULMHA CTEHKN aHKEPHOW Tpybbl, MM;

UCMOMIHUTENbHAA TOJMLMHA CTEHKM LMAUHAPUYecKkoi obeuvalikm cocyga, MM;
pacyeTHas TOMLWMHA CTEHKN LUNMHAPUYECKOW obevaiiky cocya, MM;

UCMOSIHUTE IbHASA TOJLLMHA CTEHKM LUIMHAPUYECKO obeyvaliku pyGallku U KOHyca Wan KaHa-
na, Mmm;

pacueTHasi TOMWMHA CTEHKU LUVHAPUYECKOW obeyaliku pyGallki U KOHyca Uau KaHana, M,
NCNOMHUTENbHAA TOMLWMHA CTEHKM AHULLA cocyaa, MM;
NCNOMHUTENbHAA TOMWMHA CTEHKM SHUWA py6allku, MM;

pacyeTHas TONWMHA CTEHKU pyb6alLku, MM:
Ha UuanHapudeckoin obevalike sp = s2,
Ha BbINYKNOM AHULLE Sp = s4;
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pa3HOCTb Mexay cpegHeli paboueli TemnepaTypoli CTEHKM cocyfa v Temnepartypoi 20 °C;

pasHOCTb Mexay cpegHein pabouyeli TemnepaTypoii CTeHKM pyballku uam KaHasaa n temnepa-
Typoli 20 °C;

30 (heKTUBHbIN LWar aHKEPHbIX TPY6 UAM OTOGOPTOBOK, MM;
pacyeTHbIli Wwar aHKepHbIX TPY6 1M oT6OPTOBOK, MM;

lwar aHKepHbIX TPY6 unn oT6OPTOBOK BAO/b OCU, MM:
Ha uMnuHgpuyveckoli obevaiike L — no pucyHkam A.4, A.8, A.10 (npunoxeHue A);
N

Ha gHuwe t = (R, +R2)$\n§o;

war aHkepHbIX TPY6 WM 0T6OPTOBOK MO OKPYXXHOCTU, MM:
Ha LUMAMHApPUYecKoil o6euaiike * = 0,5(0, + Oz?sin-s",

Ha aHuue fT = (R, +R2)sm-*,

paccTosiHue BAOMb OCKU OT Kpasi pybalkum A0 NepBOro psiga aHKepHbIX TPy6 mMam 0TGOPTOBOK
[cm. pucyHok A.8 (npunoxeHue A)], Mm;

paccTosiHME MO OKPYXHOCTU OT Kpas pyballku [0 NepBOro psfaa aHkepHbix TPy6 nam oT60pTO-
Bok fK =0,5(0,+D2)sinM wmwm;

war HanpasnsAwLWen cnupanu UM 3MeeBNKOBOro KaHana [CcM. pucyHkn A.6, A.9a, A.11 (npu-
noxenue A)], mm;

KO3 MULMEHT NOHMXKEHUS NMPOYHOCTU NPU HaNYUM OTBEPCTUI B KaHase B 30He LITYLEepoBs;

MOMEHT CONPOTUBJ/IEHNA CBApPHOrO LWBa Ha efuHULY ero A/IMHbI MexXxAy KOpnycom cocyga u
KONbUOM, MM2;

MOMEHT COMPOTUBJ/IEHNS CBApPHOro LIBA Ha €AWHWULY €ro A/IMHbl MEeXAY KO/MbLOM 1 pyball-
KON, MM2;

BCMOMOraTe/sibHble BEINYNHBI;
Yronl KOHUYECKOTO COMPSXEHUs, rpag;

KO3 (hMUMEHT TEMNepPaTypPHOro yanMHeHnss matepmnana cocyga, 1/°C;

KO3 hMUMeHT TemnepaTypHOro yasMHeHns matepunana pybawkn wam kaHana, 1/°C;
appekTuBHbIE KOIPMPULNEHTbI KOHUEHTpaUuu;

06WmniA 3P EKTUBHBIN KOIPMPNUNEHT KOHLEHTPALUN;

NosI0OBMHA LLEeHTPasbHOro yrna kaHana, rpag,;

Yyron wara aHKepHbiXx Tpy6 unm oTH6OPTOBOK HAa LUIMHAPUYECKON obeuvaiike MO OKPYXHOCTM,
rpaa;

Yyron wara aHkepHbIX Tpy6 nnm oT60PTOBOK Ha AHuLLe, rpag;

Yyron no OKPYXHOCTM OT Kpas pyballkym A0 NepBOro psafa aHKepHbIX Tpy6 wam OoTGOPTOBOK,
rpag;

pasmaxu HanpsokeHuii (/=0,1,2, 6), MMa;

OTHOCUTENbHOE NPOAONbHOE YANIMHEHNE B pyb6allke;

Jonyckaemoe OTHOCUTe/IbHOe NMPOoAOJ/IbHOE YA/IMHEHNE B pyballke;

pa3HOCTb TeEMNEepPaTypPHbIX OTHOCUTENbHbIX YOAJINHEHWNI;

KO3 (hMUMEHT, yUnTbIBAKOLW NI pacCTOsTHUE MeXAY KOpPNycoMm cocyfa u pyballukoii;

KO3 (PULMEHT HarpyxeHus;

KO3h PUUMEHT ANVHBI CONPSXEHNS;

OTHOCMTeNbHasa agphekTuBHaa Hecyulas AMHa KOHYCa;

Koadh(hULUEHT paanyca oT6OPTOBKY;
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oa — amnanTyga HanpsxkeHuin, MMa;

[0]0 — [onyckaeMoe HanpsikeHne A5 Kofbla COMPsHKeHUS WA aHKEPHOW Tpybbl Mpu pacyeTHOoiA
Temneparype, MMa;

[0]1 — J[onyckaeMoe HanpshkeHue AN CTEHKM cocyfa npupacyeTHol Temnepatype, Ma;

[a]2 — JOonycKkaemoe HanpshkeHue A8 CTEeHKU pyballku WM KaHasa npvpacuyeTHOn TemmnepaTtype,
MnMa;

[oa] — pjonyckaemas amnauTyga HanpsihkeHuss paccMaTpuBaeMoro matepuasia npu pacyeTHoOn Tem-
nepatype v npu yncne pabounx yuknos J¥, MMa;

[al, — ponyckaemblii pasmax Hanpsbkenuid (/ =0, 1,2, ..., 6), MMNa;

®0 — pacyeTHblil KO3(hPMLUMEHT NPOYHOCTN CBAPHOTrO LIBA Ha HanpaBAsAwLEeld cnupany;

ol — KO3 (PULUNEHT CHUXEHUA [0NYCKAEMbIX HANPsHKeHUA Npy pacyeTe Ha YCTOWYMBOCTb;

®2 — KO3(hpUUMEHT NPOYHOCTU CBAPHOrO LWIBA;

®3, ¢4 — KO3 OULMEHTbI MOHUXEHUA MPOYHOCTU KaHana;

OPL>chp2>Pps> Ppd>Pp5>Pp6 —  pacyeTHble KO3 MULMEHTbI NPOYHOCTU CBAPHBIX LLIBOB;

®no — KO3 (pULUMEHT NPOYHOCTN CBAPHOIO pajnasibHOro LWBa B KOJIbLE COMPSHXEeHUs;

oyl — K03dhpMUMEHT NPOYHOCTU CBAPHOrO NPOAO/LHOINO LWBa COCyAa;

®rn2 — KO3 (PUUMEHT NPOYHOCTM CBAPHOIO NPOAOLHOIO WBa pybaLlku;

®T1 — KO3(hhnyMeHT NPOYHOCTN CBAPHOTIO KO/IbLEBOro LWBa CoCcyaa;

»T2 — K03thhuuMeHT NPOYHOCTM CBAPHOIO KO/bLLEBOro WBa pyballku;

X — KO3 (PUUMEHT OTHOLIEHNSA MPOYHOCTU KOopnyca cocyfa u pybaliku;

) — nonoBuHa yrna obxeata pybalwky C COMpPsHKEeHNWeM aHKepHbiMu Tpy6amu wnnm oT6OpPTOBKOIA,
rpag.

4 YcnoBusa NPUMEHEHUS pacyeTHbIX hopMyn

4.1 O6uwmne ycnoBusa NpUMMEHEHNs pacyeTHbIX opmyn

4.1.1 dopmynbl NPUMEHUMbI, ecnn B pyballke [eWCTBYET TONIbKO M3ObITOYHOE BHYTPEHHEee faBneHne
(P2* 0).

4.1.2 ®opmynbl 4N NPOBEPOK MaOLMKIOBON NPOYHOCTU NMPUMEHUMbI, ecnn paboune TemnepaTypbl He
npeBbIWalT 3HAYEHNA, NPY KOTOPbIX C/eAyeT yunTbiBaTb NOA3y4YeCcTb MaTepmasnos.

Ecnn OTCyTCTBYIOT TOYHbIE [AHHblEe N0 3TUM Temnepartypam, TO0 QOPMY/bl NPUMEHUMbI MPU PacUYETHbIX
TemnepaTtypax, KoTopble He npeBbiwakT 380 °C gns yrnepoaucTtbix ctanen, 420 °C — AN HU3KONErmpoBaH-
HbIX W TIerMpoBaHHbIX cTanei, 525 °C — ans aycTeHuTHbIX cTtanei, 150 °C — gna asloMUHUA 1 ero CniaBos,
250 °C — pgna mean n ee cnnasos, 300 °C — ang tutaHa n ero cnjiasoB.

4.1.3 dopmyna ana onpefeneHus LONyckaeMoro pasmaxa HanpshkeHwid [a] peiictButenbHa, ecnm paguychl
KPWBW3HbI, NONyYeHHble METOAOM X0n04HONM gecdhopmaunn (r0, rv r2), 60nblue YeTblPEXKPATHOW TOMLWMHbI CTEHKN.

4.1.4 TlpoBepka Ha ManouuKIOBYI MPOYHOCTb MpuBefeHa TOJIbKO A/19 MEeCT CONpsXeHua cocypa c py-
6alkoil M kaHanoM. lna Bcex APYrux 3/1IEMEHTOB, UCMbITbIBAKOLWNX LUKANYECKYI0 Harpy3ky, pacyeTt cnegyeTt
nposoguTb no MOCT 34233.6.

4.1.5 MNpoBepka Ha MasOUUKNOBYI MPOYHOCTb NpMBEAEHa AN1A HaNpsXeHWW, Bbl3blBAEMbIX U3MeEHe-
HUAMKU cpefHUX TeMnepaTyp CTeHOK. Ecnu BO3HMKawwWwaa pasHuua Temnepartyp mMexay cocefHUMn Toykamu
cocTaBnset 6onee 15 °C, To pacyeT Ha MasioyMKIOBYH NPOYHOCTb NpoBoaAaT no NOCT 34233.6.

4.2 YcnoBus npumeHeHusa gopmyn gnsa cocyaoB ¢ U-o6pa3Hoil M unAnHApMYECcKon pyballkol
4.2.1 CDOpMbeI NPMMEHNMbI MPU COOTHOLIEHUN:

- nameTpos <12;

- TONUWMWHbI CTeHKU 1 gnameTpos 0,001 n — < 0,5
nn DR

- TO/IWNH CTEHOK — < 1,2,
S
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4.2.2 dopmynbl 41 CONPSHKEHUIA C MOMOLbIO KOHyca NpuMeHuMbl ansa yrnos a = 30°, a = 45° n paguyca
0T60pPTOBKM
e0-0,Ss2
0" 1- cosa

4.2.3 ®opmynbl ANA CONPSHXKEHMUI C MOMOLLbI0O KOHyca MPYMEHMUMbl NPW YC/I0BMM NOMIHOCTbIO NMPOBapeH-
HbIX CBapHbIX WBOB, a ANA yncna uuknos HarpyxxeHna N > 103— npu ycioBuu ABYCTOPOHHErO CBApPHOro WWBa
MeXxay KOHycoM u pyb6alikoi [cM. pucyHok A.l (npunoxexHue A)].

4.2.4 dopmynbl ANA COMPSHKEHUA C NMOMOLLbIO KOMbLA NPUMEHWMbI NPY TOMLWMHE KoNbLa

h0> 1,5 s9— ans U-o6pasHoii pybaLluku,

0,57 >hQ>52— ONA UMNNHAPUYECKol pybaluku.

4.2.5 ®opmynbl ANA CONPSHXEHNA C NOMOLbIO KOMbLA NPUMEHUMbI NPYU YCIOBUW NOMHOCTbHIO NMPOBAapPeEH-
HbIX CBapHbIX LIBOB MeXAY KOMbLOM U pybalikoin [cM. pucyHok A.2 (npunoxeHue A)].

4.2.6 ilnameTp OKPY>XXHOCTU conpsixxeHus pyballku ¢ AHULWEM cocyfa LO/KEH YA0BNETBOPATb YCNOBUIO
1< 0,402.

Pacuyet conpsxeHus pybawku ¢ AHWWEM cocyda He MPOBOAAT, €C/iM OHO COOTBETCTBYET pUCYHKY A.3
(npunoxeHue A).

4.3 Ycnosua npumMeHeHna GopMyn ANA COCYA0B C pybalkaMu, CONPAXEHHbIMU aHKEPHbBIMMK
Tpy6amu nam oT6opToBKaMM

4.3.1 Yron wara 8T conpshXeHus aHKepHbIMW Tpyb6amu uaM OT6OPTOBKAMU [O/DKEH YyAOBNETBOPATb
yCnoBuio

8T S 30°minjl; 4 ~ ~ -
4.3.2 ®opmynbl No 7.3—7.5 NpMMEHUMbI NPU COOTHOLLEHNN LLAaros

08 £—<125
g
4.3.3 dopmyna gns conpsxXeHus oTOOPTOBKON nNpuMeHuMMa npu yriax otéopTtoBku 30° u 45° [cm. pucy-
HOK A.4 (npunoxeHue A)] 1 Npu CBapPHbIX WBAX C NOJIHLIM NPOMAaB/eHNEM.
4.3.4 dopmynbl ANA aHKEPHBIX TPYO NPUMEHMMbI NpY pasmepe CBapHOro LwBsa

a>0,7min{s0;s2}.

4.3.5 PacyeT Ha ycTasioCcTb No 7.6 NPpMMEHUM MpPU COOTHOLIEHUU TONLWWUH CTEHOK

4.4 Ycnosusa npumeHeHusa OpMyn ANa COCYyAOB C KaHanamu

4.4.1 PacueTHble chopmMynbl No pasgeny 8 npUMeHUMbI:

- Npu WwupuHe kaHana d2- 0,10.,

- BbicOTe KaHana h2 > s2;

- NONIOBUHE LeHTpanbHoro yrna kaHana 20° <y < 90°.

4.4.2 dopmynbl ANa KaHasnoB NPUMeEHUMbI Npy V-06pa3sHbiX CBapPHbIX LWBaxX C NOMAHbLIM MPOnaaBieHNeM,
a ANg KaHasioB MOJIYKPYT/IOr0 CeYEeHUA TakKXe W Npu YrioBbIX LUBaXx.

4.4.3 PacyeT Ha MasioynKIoOBYH MPOYHOCTbL NO 8.6 MPUMEHMM NPU COOTHOLIEHUN TOMWMH CTEHOK s2/sl
He 6onee 0,5.

5 Cocyabl ¢ U-o6pa3Hoii pybalukon

5.1 Unnuuapuyeckme obeuvaliku

5.1.1 Pacuetr uumnumHpgpuyeckux obeyaek Ha BHYTpeHHee W30bLITOYHOE [AaBneHue npoBoAAT Mo
FOCT 34233.2. PacyeTHOe gaBrieHne ans pybalkn paBHO p2 U pacyeTHoe JaBfieHue Ansa cocyga pasHO p X
ecnu pl>0.

6
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5.1.2 PacuyeT unnMHApUYECKON obeyvaikn cocyfa Ha HapyxHoe gaBneHue nposogaTt no FOCT 34233.2.
Mpn pl< 0 3a pacyeTHOe gaBaeHue ans cocyga BHe pybawku npuHumatoT |pll a gna obevaiku kopnyca nog
pybalwkoin pacyeTHoe faBneHne Ans cocyja paBHO p2 + |pll

Mpu pl> 0 pacyeTHoe JaBfieHUe B 30He pyballku paBHO p2 unm p2- p”~ ecnu obecneymBaeTca OfHO-
BpEMEHHOe felicTBue gaBneHus plu p2.

PacueTHylo agnunHy L cnegyet onpegenatb no FOCT 34233.2.

5.1.3 UnunmHapuyeckyo CTEHKY cocyaa C KofibLuaMu XXeCcTKOCTU paccyuTbiBaloT no NOCT 34233.2.

Hanpasndwwue cnupannm MOXHO paccMaTpuBaTthb Kak KOJibLa XXeCTKOCTU, eC/M BbINOJIHEHbI Crieayouime
ycnosus:

a) war cnupanun “gonxeH 6biTb He 6onee 0,30.,. Ecnn nl< 1, To yMNMHAPUYECKYD 0Gevaiiky cnegyeT
paccumnTbiBaTb Kak rnagkyt obeualiky;

6) 3a pacuyeTHyl ANMHY /2 NPUHMMAKOT paccTosiHWE BAOMb OCM COcyAa OT KOHEYHOW TOYKM pacyeTHOW
OUHBbL [CM. pucyHOK A.5 (npunoxeHue A)] O TOYKM 3aMblKaHWS NEPBOr0 BUTKA Hanpasislowen cnupanu,
OXBaTbIBAMLLETO BCO OKPYXHOCTb cocyfa. [ns HanpaBnsowWwmx cnupasneid, BbIMOMHEHHbIX C KOHLEBLIMU KOJb-
uamu, gelicteutensHo onpegenexnne /2 no FOCT 34233.2;

B) pacuyeTHble AnuHbl b, /1un /e npn pacuete no NOCT 34233.2 BbIYNCAAT N0 hopmynam:

b= max{fs - by, 2- 0,5/x,}, ®

B =minjfs; by +1,1Md1(sl-c)J; 3)

r) nonepevyHoe ceuvyeHue HanpaBAswolWel cnupanu [CM. pucyHok A.6 (npunoxexue A)] fOMKHO yAOBNET-

BOPATb YCNOBUIO — < 8, UYTO6bI UCKNUYUTb nortepko yCTOﬁ'—IVIBOCTVI N3 MJTIOCKOCTW;

bl o
4) ona obecrieyeHna NPOYHOCTU 06OUX YIrNOBbIX LWBOB Ha Hanpasnswwen cnupanu LOMKHO ObiTb Bbl-
NoJIHEHO yCnoBMe
0> 1Y H 4)
W01
KoadhdpmuymeHT cBapHOro wea ¢0 onpeAensatoT kak OTHOWEHWE AJIMHbI CBApHOro LWBa K O6LEN AnvHe
cnupanu. MNpu 3TOM paccTosiHue Mexay ABYMS KOHLAaMW NpepBaHHOrMO WBa He A0/KHO NpeBbllaTh BOCbMU-
KpaTHOI TONUWIMHbLI CTEHKM obeyalikum s.,, a cymMma A/IMH CBapHbIX LWBOB He A0/KHA GblTb MEHee MOJI0BUHbI
OKPYXXHOCTWU Hanpasfisilouleli cnmpanu Ha ogHom BUTKe. O6a KOHUa cnupanu AO0/MKHbl HAYMHATLCS LUBOM.

5.2 [OHnwa

5.2.1 PacyeT BbINYKIbIX [AHULL HA BHYTPEeHHee W3ObLITOYHOE U HapyXHoe AaBfeHus NpoBOAAT No
FOCT 34233.2. PacyeTHble gaBneHnsa npuHumarT cornacHo 5.1.1 n 5.1.2. ina gHuulia cocyga, HarpyXeHHoro
M36bITOYHLIM AaB/eHWEM P2, fOoNyCKaeTCA NMPOBOAUTL pacyeT No APYyrMM MeTofdam, KOTopble yuuTbiBalOT OT-
CyTCTBME faB/IeHUs Ha yyacTKe B npefesiax AnameTrpa OKPY>XXHOCTU COMPSXeHua pyballku ¢ gHuwem d.,.

5.2.2 Mpun pacyeTe gHuwa pybalwkn oTBepcTne guaMeTpoMm 1 He yunTbiBaloT.

5.3 ConpsxeHne py6aliky ¢ KOpNycoM cocyfa C NOMOLW b0 KOHyca

5.3.1 BcnomoraTesibHble napamMeTpbl

KoahpmumeHTbl ANna pacyeTa y3na conpsbkeHusa pyballikm ¢ KOpnycom cocyfa C NOMOLLbI KOHyca
[cm. pucyHok A.1 (npunoxeHue A)] BbIYNCAAT Mo hopmMynam:

a) KoahpUUMEHT 0CEBOro ycunus

®)
6) KO3(hDMUMEHT, yunTbiBaKOLW NI paccTosHMe MeXAy KOpnycoM cocyaa v pybGalukoi

£= (6)
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B) KO3(h(pMUMEHT paanyca KOHMYECKOW OTOGOPTOBKM:

-p=0 015 KOHYCOB, NpuUBeAEeHHbIX Ha pucyHkax A. la, 6 (npunoxeHune A)
m +0,5s~ (7)
p= n ONS KOHYCOB, NpUBELEHHbIX HA pucyHkax A.1B, r (npunoxexHue A)
Pr(s2“c)

r) KO3 PULNEHT ASINHBI CONPSKEHUSA:
X=2e+0,25p pgna a=30°
()
X=en2+0,45p pgna a =45°)

[l) KO3 (hULMEHT OTHOLIEHNS NPOYHOCTU Kopnyca cocyda v py6atuku

X=1,25 M (si * c)"D\(s”~C) i pa , L (pi-p2)°i 9)
[el2(=2- 0-wi(s2~g i 2MI~-Q v 2K 1-~9

Ecnu B cocyge Bakyym (pl1< 0), To B hopmyny (9) noactasnsawT pl=0;
€) pacyeTHble KO3 PUNLUNEHTbI MPOYHOCTN CBAPHOrO LWBA:

opL=oTL (10)

-4NA KOHYCOB, NPpUBEAEHHbIX Ha pucyHkax A.1B, I (npunoxeHneA),
Pp2 = P12>
-0NA KOHYCOB, NPMBELEHHbIX HAa pucyHkax A.la, 6 (npunoxeHneA), (11)
4>p2 = 9T2- eC/INIR S0,52D2(s2 - c)

dp: =1, ecam IR >0,5"D2(s2-c)

X) OTHOCUTENBHYIO 3P EKTUBHYIO HECYLLYIO A/IUHY KOHYyCa

A =T1hbl |_e ; Jgflﬁmz (12)

sina y 4cosa

5.3.2 lonyckaemoe n3bbiTOUHOE AaBfeHne B pybawke
Jonyckaemoe n36bITOYHOE AaBfieHNe B pyballke BblUMCASIOT Mo popmyne

2[a]r (s2~c)(pe B
bl = Do4(s2-¢0) A (13)

5.3.3 KoadhpnymeHT conpsixxeHnsa ¢ NOMOLW b KOHyca
KoaphUuMEHT coNpsi>XeHUs C MOMOLLbI0 KOHYca BblYUCSAT No chopmyne

B = X2; X3} (14)
roe X1= cosa (15)
4cosa
*2 ,_/\2/\ +<a)2' (16)
(
Opl+ Pp2
x3 _Xm+ o (17)
V4]|cosa
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KoadppuunenTsl fv f2, /3 n f4 onpegensitoT B 3aBUCUMOCTM OT BCMOMOraTesibHbIX NapamMmeTpos.

KoadpdpunuymeHT fy

k d (x-1)2
- s X > £=- _
2 1+ X+ x AX
- ansa %< M f\ = A+ min(1;x).
KoadpcpuuymeHT f2:
-ana a= 30° f2=1,22(1+0,51p + 2ez),
- ana a = 45° N =0,71+0,52p + ez,
2(e0/e) npn e>e0;
z=<
1+ (80/e) npu 8<BO;
e0 = 0,381 +0,54p +0,15p2 npu a = 30°%
e0 = 0,60"1 +0,83p +0,37p2 npu a = 45°.
KoadppuuymeHT f3: 1,34p3(¥)r
-ana a = 30° f =n/3
24e +p2maxj o |7| )
Yy
. n
- Ans a = 45° h =14 2o ("T
12e+p2maxj0;

KoadppuuneHT f4:
-ana a = 30°

f4 =n/3tax« I mini 0,8+ "M l+-min< 1
100eJ

3 " 1+en/3[1 +eT3(1 +9,5¢e)]

-4ona a =45e

f4 =Tax<p; minijl;0,8 + — +-min-n;
P JI' 100e5

5.3.4 OnpegeneHne pasmepoB CONPSAXEHNA C NOMOLWbIO KOHYCa

" 1+ e[l +e(1+5,5€)]

TonuWMHA CTEHKM KOHYCa A0/KHA 6biTb HE MEHEE TOJLLUHbI CTEHKU COMPSHXKEHHON LUAMHAPUYECKOW py-
6awkn. Ecnm Heo6xXo4MMO YBENNYNTL TOJILLMHY CTEHKM KOHyca, TO criefyeT O4HOBPEMEHHO YBEMUUTb U TOS-

0,7p2{s2-c) A[nNa KOHycoB, NpMBEAEHHbIX Ha pUCyHKax A.la, 6 (npunoxeHune A),

IR

0,Sp2(Sl-0) AnA KOHycoB, NpMBEAEHHbLIX HAa pUcyHkax A.1B, I (npunoxeHue A).

TONWWHY CTEHKM KOHYCa BbIYMC/AIOT METOLOM uTepauum no opmynam:

n2N2 ]
S2p ¢

2\.°\% 2--I>2

% 2 2p +C.

(18)

19)
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KoadppuumeHT N1 BbluncnsaoT no popmyne (5), a B— no popmyne (14), npn 3TOM B Ka4ecTBe UCXOLHOrO
3HayYeHnsa ANA S2 NPUHUMAT UCMNOJTHATENIbHYIO TOWMHY CTEHKM LMIUHAPUYECKOR pybaluku.

5.4 ConpsixeHue pybaliku ¢ KOPNycom cocyfa C NoOMOLW b Ko/bla

5.4.1 BcnomoraTtenbHble napameTpbl

KoapomumeHTbl AN pacyeta y3na COMpsXeHus pyballkym C KOpnycoM cocyga C MOMOLLbH Kofbla
[cm. pucyHok A.2 (NpunoxeHue A)] BbIYMCAAT No hpopMynam:

a) pacyeTHble KoahdUyMeHTbl NPOYHOCTU CBAPHOrO LWBa

®pl =1 ana konew, NpuBeeHHbIX Ha pucyHkax A.2a, 6, r (npunoxeHue A)

% (20)
OPL ®TL ansa Koneuy, NpMBEAEHHbIX HA pUCYHKax A.2B (NnpunoxeHue A)
\.hQJ
®p. = dy2 ana Konew, NpuBeLEHHbIX Ha pucyHkax A.2a, 6, r (npunoxeHune A) 1
(21)
dp2=0 pana koney, NpUBEAEHHbIX Ha PUCYHKe A.2B (NpunoxeHue A) i
6) napameTpbl KoMbLa
hO-c
H = . (22)
\(s~Q
p= P (23)
Mo'Pno’
o
Q= L. (24)
o W
B) OTHOCUTE/IbHbIi MOMEHT HarpyxeHus
MO =¢° Pl (25)
"~ B0 2D, (s, - ©)
r) OTHOCUTENbHbIN peaKTUBHbIN MOMEHT B CTEHKE cocyaa
n,(®1-c - o
U = @®1-c) , pA  JB ' {P,-P2)°1/P (26)
2H *n A 272W i(si ~°)j 212W i(si- cL
ecnu p2>Pi >0, T0 B popmyny (26) noacTaBaAsOT 3Ha4YeHue pv pasHoe 0;
[) OTHOCWUTE/IbHbI/ peaKTUBHbIA MOMEHT B CTEHKE pyb6aluku
M 2(s2-ch P2Pr(ar-c
[912( ( ) 27)
2Wo MO0  °1 (@ - c)
€) OTHOCUTE/IbHbI/ peakTUBHbIA MOMEHT B MECTE COMPSHKEHUsA KO/Mblia CO CTEHKOW cocyaa
M3 =min{QH2;(1+2H)M1}. (28)
5.4.2 lonyckaemoe n3bbiTOUHOE AaBfeHne B pybawke
[Jonyckaemoe 1M36bITOUHOE faBneHne B pyballke BbIYMCAAKT Mo hopmyne
[p2]=(H2+M2+M3)r=T.. (29)
MO
5.4.3 Konbuo conpsiXxeHna Kopnyca cocyga ¢ pybawkoi
BbICOTY KOMbL@ BbIYMCAAT N0 popmyne
PMI- M,
Mop = nF1 (S1- c)Tax 1+Q IPMQ- M - M2+Mf -M 1 (30)
hO >hOp+c. (31)
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Mpu Hannunm B dopmyne (30) oTpuuaTeNbHOrO 3HaYeHWs NOJ 3HAKOM pajukana COOTBETCTBYHLLMUIA
Yy/leH npu onpefesieHnn Makcumyma He yuuTbiBaloT. Ecnu B 060MX YneHax 3HauYeHWs noj 3HakoM pajukana
oTpuuaTesibHbl, TO TOMLWMHY KOMbLa onpeaenstoT no 4.2.4.

5.4.4 PacyeT cCBapHbIX LLIBOB

Pa3mep cBapHOro wBa Mexay COCyfoM W KOJIbLLOM Mpu CONPSXeHuax [CM. pucyHok A.2a, 6, r (npunoxe-
Hue A)] BbIYMCNAT Mo popmyne

5.5 BecoBasi Harpyska oT cO6CTBEHHOI Macchl cocyfa ¢ pybalikoi

BecoBble Harpysku ot co6CTBEHHOI Macchl cocyna G1lu py6alkm G2 Bbi3biBalOT B KOHYCe U/IM B KOMbLE
oceBoe ycunue

+ G2, ecnau onopbl Ha cocyfe,
-G,, ecnun onopbl Ha pyb6allke.

MpoBepKy Hecylieit cnoco6HOCTM OT COBMECTHOrO AeliCTBUS OCEBOr0 YCUANUS U U3GLITOYHOIO AaBneHun
B pybalike cnegyeTt npoBoAuTb No hopmyne

P2 4F
bl k[p2]°2a

(33)

roe [p2] — ponyckaemoe M36bITOYHOE AaBneHue no popmyne (13) ANa CONPsAXEHUs C MOMOLLbI0 KOHyca 1 no
dgopmyne (29) — ana conpskeHns ¢ NOMOLLbI KosbLa.
5.6 NMpoBepka Ha ManouMKNOBY MPOYHOCTb

Pa3max HanpsixeHuii NPUGAMXKEHHO BbIYMCAAIOT N0 hopMyne

I WP
A0 = HbIZ?K P2+ E2'E ['6] (34)

rnredE=T1axl; 0,7'R,s3; 0,7"R2s4};

[p2] — ponyckaemoe M36bITOYHOE faBneHue no opmyne (13) ANa CONpPsHKEHUsT ¢ MOMOLLbIO KOHyca, no
opmyne (29) — Ana conpskeHusa ¢ NOMOLLbIO KofbLa.
5.6.1 Pa3HOCTb TeMNepaTypHbIX OTHOCUTE/NbHbIX YAJIMHEHWIA BbIYNCAAKT No dopmyie

£y —(0jA "™ m-otjjiATjj™ (35)
3a pacyeTHoe NpuHUMaKT Hambonbliee abCcoNOTHOE 3HAYEHWE €T, KOTOpPoe MnosiyyaeTcst 3a Bpemsl pa-

6o4ero yukna.
5.6.2 O6wunit achhekTUBHbIN KO3(hMUMEHT KOHUEHTpaLn yk onpeaenstwT no tabnuuye 1.

Tabnunuya 1— 3ddekTnBHbIE KOIPPULNEHTBI KOHLEHTpaLUMK

Tun cocypa Homep pucyHka Pxi (=% Yk

Cocyapl ¢ U-o6pasHoii py6allkoit o PucyHok A. 1a (Npunoxenue A) — —
pucyHky A.5 (npunoxeHve A)
PucyHok A.16 (npunoxeHue A) — —
4,0
PucyHok A. 1B (NpunoxeHune A) — —

PucyHok A. 1r (npunoxeHue A) — —
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OkoHuaHve Tabnuubl 1

Tvin cocypa Homep pucyHka R P2 YK
Cocygbl ¢ U-o6pasHoini py6awikoin no  PucyHok A.2a (npunoxeHue A) — — 35
pucyHky A.5 (npunoxeHue A)
PucyHok A.26 (npunoxeHve A) — — 35
PucyHok A.2B (npunoxexue A) — — 3,0
PucyHok A.2r (npunoxeHue A) — — 55
Cocyabl C UMIMHAPUYECKOA pybawwkoid  PucyHok A. la (npunoxeHue A) 25
no puUcyHKy A.7 (npunoxexue A)
PucyHok A. 16 (npunoxeHve A) 25
2,0 1,6
PucyHok A.1 B (npunoxexue A) 2,0
PucyHok A1t (npunoxeHue A) 2,0
PucyHok A.2a (npunoxeHue A) 2,0 1,6 25
PucyHok A.26 (npunoxeHve A) 1,6 1,6 25
PucyHok A.2B (npunoxexue A) 2,0 1,2 2,0
PucyHok A.2r (npunoxeHue A) 2,0 2,0 35
Cocygabl ¢ py6aLlKoi, CONPSHKEHHON aH-  PucyHok A.4 (npunoxeHne A) 2,0 — —
KepHbIMK Tpyb6amu nm oTOOPTOBKOIN No
pucyHky A.8 (npunoxeHue A) PucyHok A. 10 (npunoxexune A) 2,0 — —

Cocyapl ¢ kaHanamu no pucyHky A.9a, 6 PucyHok A. 11 (npunoxeHne A)

(npunoxenune A) 2.0 - -

5.6.3 TlpoBepKy Ha ManoOLUKIOBYH NPOYHOCTb MPOBOAAT U3 YCNOBUA
Aal < [a]0 nan N < [/1/]0. (36)

[Jonyckaembiin pa3amax HanpshkeHuli [a]0 BbluMcasaT no opmyne

M 0:2|>f| (37)

Jonyckaemyto amnautygy HanpshxkeHuss onpegenstoT no NOCT 34233.6. lonyckaemoe 4nciao paboumx
umknoB [JV]0 onpegensatoT no FOCT 34233.6 AN COOTBETCTBYHLWEN aMNINTyAbl HANPSXEHUNA

[ao
<*a="T (38)

6 Cocypabl C UMNNHOPUYECKUMN pybawKkamMmm

6.1 Unnuugpuueckme obevaiiku

LimnuHapuyeckne obeyaiikm paccumTbiBaloT B cooTBeTCTBMM ¢ 5.1.1—5.1.3.

6.2 ConpsXxeHne c NOMOLL LI KOHYyCa

KoHunueckne conpsikeHns [cM. pucyHok A.1l (npunoxeHue A)] ya0BNeTBOPSIOT TpeboBaHUAM MPOYHOCTH,
€C/IN OHW BbIMOJ/IHEHbI C TOMIWMNHON CTEHKN, PABHOMN TO/MWMNHE CTEHKN LUANHAPUYECKOW ob6euvalikm pyballku, 1
€C/IN OHW COOTBETCTBYIOT TpeboBaHUAM 4.2.2 U yCNOBUSAM (DOPMY/bl

€0~ 1,8yj©2 (€2" o (39)
12
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6.3 ConpsaxeHue c NOMOLWbI KOJbUA

6.3.1 KosnbuoO conpshXeHns kopnyca cocyga ¢ pybalukoi
[na conpsbkeHMs ¢ NOMOLbI0 KoMbLa [cM. pucyHOK A.2 (npunoxeHue A)] BbICOTY KO/bLa BbIYUCASOT
no chopmynam:

hO £ max{s2;>0p + c}. (41)
6.3.2 CBapHble WBbI

Pa3mep cBapHOro LwBa Mexgy COCYAOM W KOMIbLOM MPU COMPSAXEeHUAX, NpuBefAeHHbIX Ha PUCYH-
kax A.2a, 6, T (npunoxeHune A), BbIYNCAAKT no hopmye

g (V
LY ni,,{woz/\15m>a
mn{y =1}

Ona Konew npu conpsbkKeHWW, NPUBEAEHHOM Ha pucyHke A.2B (MpunoxeHue A), pasmep CBapHOro LWWBa
cocTaBnset

a> 0410 (42)

a = hO. (43)
6.4 KomneHcaTtopbl

Ecnu no pesynbtaram pacyeta Ha mManouuKNOBYK MNPOYHOCTb HEOOGXOAMMO BCTPOUTHL B pybaluky KOM-
neHcartop (cMm. 6.6.3), TO 3HayeHMe gonyckaemoro u3bbITOYHOro AasrsieHUs [p2] B pybalike BblUUCNAT AN
COMpPsAXeHNI i C NOMOLLbI0 KOHyca no chopmyne (13) n 4na conpsxeHuii ¢ NOMOLWbIO KosbLa no gopmyne (29).
Mpn aToM KOahhpMUMEHT 0CeBOro ycunms A BblYNCAAT no dhopmye

dk +d2

(44)
20,
KomneHcaTop paccyuTbiBalOT MPU HarpyXeHun gaBneHuem p2 U CUIOW peakuun

FK =-~P 2D2A

6.5 BecoBasa Harpy3ka oT CO6CTBEHHON Macchbl cocyga c pybalwkon

MpoBepKy HecyLeil cNoCOGHOCTU MPU HAarpyXXeHWM KOHUYECKUX WU KOJbLEBbIX COMPSHXKEHWI BeCOBOIA
Harpy3koi oT co6CTBEHHOI Macchl cocyfa c py6alukoii npoBoAAT no opmyne

|F|<iof[p2]A (45)

roe [p2] — ponyckaemoe M36bITOYHOE fasneHue no opmyne (13) 4NA CONPAXEHUA C MOMOLLbIO KOHyca 1 no
opmyne (29) Ana conpsHkeHus ¢ NOMOLLbI KosbLla.
Mpyn HannuMmM KomMneHcaTopa Ha pybawke copmyna (45) npyuMeHMMa nNpu ycroBUKU, eCin ONOpHbIe ane-
MEHTbl COCya He pacnosioXeHbl Ha pybaluke.

6.6 TllpoBepka Ha ManoOUNK/IOBYI NPOYHOCTb

6.6.1 ConpsxeHune pyballikm ¢ KOpNycoM cocyga C NOMOLLbI KOHyca [cM. pucyHok A.l (npunoxe-
Hue A)]
OTHOCUTENbHOE MPOAOSAbHOE yaANnHEeHne B pyballke BblYMCAAKT No opmyne
£d — bl (46)
14 242 K-
DasL

roe 8T onpefensaoT corsiacHo 5.6.1;

13
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(47)
roe e BbluncnsaT no popmyne (6).
OTHOCWTENIbHOE NPOAOSIbLHOE YAJSIMHEHUEe py6allku AO/MKHO YA0BNETBOPATh YC/I0BUKO
Ep <[ep] - (48)
PacueTHblli KO3thPUUMEHT NPOYHOCTU CBAPHOrO LIBA
[1 Npn Ey >0, (49)

PB= 91 npu er <0,

roe (pl— ko3 ULMEHT CHUXEHUA [OONYyCKAEeMbIX HanpshXKeHWin npu pacyeTe Ha YCTONYMBOCTb MO
FOCT 34233.2, onpefesieHHbIn Ansa pybaliku.
Pa3smax HanpskeHuii B CBaApHOM LUBE MeX/Jy COCYAO0M W KOHYCOM BblYMC/AOT No hopmyne

Ral= ePE#K K1+ Fs) [TK’ (50)
roe (X1, yk — cm. Tabnuyy 1;
4- -U
1-—1-- 7 (51)
12 AL+ (3ectga)d  ga 2457 N

+0,41 pgna a = 30°
roe e, = (52)

[re8+6,0 pagna a=45°-
Pa3max HanpsXxeHuii B CBApPHOM LUBE MexAy pybalukoii 1 KOHYyCcOM, NMpuBeAeHHbIA Ha pucyHkax A.la, 6
(npunoxeHue A), BbIYUCIAT N0 popMynam:

p0DO
Ag?2 = 8pE2PK2A2 + 2(s - c) YK’ (53)
roe (X2, yk — cm. Tabnauyy 1;
o
f
K* =1 + (54)
2si  s2 "1+ (2e ctgot)d
MpoBepKYy Ha ManouMKIOBYK MPOYHOCTb MpoBOoAAaT no copmyne (55), a AN KOHYCOB — MO PUCYH-
kam A.la, 6 (npunoxeHne A), 4oNONHUTENBLHO No opmyne (56)
Ao, < unn N < [A/]f (55)
Ac2” [6]12nm N < M 2 (56)

[Jonyckaemble pasmaxu HanpshxeHuin [0]1 un [a]2 nan gonyckaemoe 4yucno paboumx ymknos [JV]1 n [JV]2
onpefensoT cornacHo 5.6.3. MHAEKC 1 OTHOCUTCS K CBAPHOMY LLBY MeX/y KOpnycOM cocyfAa W CONpsiKeHnem
C NOMOLLbK KOHYCa, a MHAEKC 2 — K CBAPHOMY LUBY Mexay pyballkoil n conpsxeHnem C NOMOLLbI KOHYyca.

14
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6.6.2 ConpsaxeHune pyballkym ¢ KOpNycom cocyjia C NOMOLW b0 KONAbLUa [CM. pUcyHoK A.2 (npunoxe-

Hue A)]
OTHOCUTENbHOE NMPOAO/IbHOE YANNHEHUE B pyballke BblYMCASAT No hopmyne

Ed — bl (57)
vV
( a2 &S,
D3S1 L V3ft0 + 'VD3S1J \ S2+0,SS2y

roe er — cMm. 5.6.3.
OTHOCUTENbHOE MPOAOJ/IbHOE YANUHEHNEe py6allky LO/IKHO YAOBETBOPATbL YC/N0BUIO

ep " [ep] = 1,5"-b-chp4. (58)
c2

PacueTHblli KO3thdNUMEHT NPOYHOCTU CBAPHOrO LWBA BbIYUCAAT No opmMysie
V. =<p2 — 4™ eT>0! (59)
Ppd = — [ANA et <of

roe gl — Ko3a(pPULMEHT CHUXEHUA [OMyCKAaeMblX HanpshkeHwii npu pacyete Ha YCTOWYMBOCTb MO
FOCT 34233.2, onpeAenieHHbln gnsa pybaliku;
g2 — no Tabnuue 2.

Ta6nuuya 2— lMNOroHHbIE MOMEHTbLI COMPOTUB/IEHUS CBAPHbIX LUBOB U KO3((PULIMEHT NPOYHOCTM CBApPHOrO LIBa

COI'Ipﬂ)KeHVIe C NMOMOLLIbKO KO/MbLa
Mo pucyHky A.2 (Mpunoxenie A) W, w2 @

CM. pucyHoK A.2a (npunioxeHue A) 3 (:]/("?:g)z % o2
a
%
CM. pucyHok A.26 (npunoxexue A) h::—a s or
a2 *
CwMm. pucyHok A.2B (MpunoxeHune A) 5 5 o2
CM. PUCYHOK A.2r (NpunoxeHme A) 8 (Flooizd Eé_ 0,5
a

Pa3smax HanpsixeHuii B CBAPHOM LUBE MeXJy COCYAOM W KO/MbLOM BblYMCASAT MO hopmyne

D
Acrl- epEIpKl 200s2 4+ . P2 (60)
N * . 1
WA 2+ -2 (si-c)
Vsi J

Pa3max HanpsikeHuii B CBapHOM LIBE Mexay py6allkoii 1 KOMbLOM BbIYMCASIOT MO hopmye

egs, 3h0+jDQ2+.&2‘,2
K" Q)

0°2 " APR2AK2 (61)

x, 1+2]| 812
)

MpoBepKy Ha ManoOLUKAOBYH MPOYHOCTb NpoBoAAT no dopmynam (55) mn (56), npu 3TOM AonyckaeMmble
pasmaxu HanpsxkeHuin [a]lu [a]2 unu gonyckaemoe uucno pabounx uuknos [JV]1 un [JV]2 onpegensitoT cornac-
HO 5.6.3. MiHAEeKC 1 OTHOCMTCS K CBAPHOMY LUBY MeX/Ay KOpMycoMm cocyja W KO/bLOoM, a UHAEKC 2 — K CBapHO-
MYy LUBY MeXAy pyb6allukoi 1 KOMbLOM.

15
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6.6.3 Ecnm He ypoBneTBopsAlTCSa TpeboBaHWA ManouMKI0OBOW npoyHOCcTM no 6.6.1 wnnm 6.6.2, Heobxo-
AVWMO MPOM3BECTU KOHCTPYKTUBHbIE U3MEHEHWA, Hanpumep npeaycmoTpeTb KoMmneHcaTtop. B atom cnydae oH
O0/KEH BOCNPUMHUMATL TeMnepaTypHoe yainHeHne, pasHoe L mer, npy paboyem yucne yuMknos. fanbHenwmni
pacueT cnegyeT BbINONHATL NO 6.4.

6.6.4 [lonyckaetca onpefenAaTb yTOYHEHHOE 3HayYeHWe pasmaxa HanpsikeHuii, a Takke [0onycKkaemyto
aMmnanuTyny wam gonyckaemoe ymcno uuknos B cootBeTcTBun ¢ FOCT 34233.6.

7 CocyAbl, 4aCTMYHO OXBayeHHble pybalikaMu, CONPSXEeHHbLIMKU C KOPMyCcOM
aHKepHbIMU Tpy6amu Unn oT6OpPTOBKaAMMU

7.1 Unnnugpuyeckas obevalika

7.1.1 UnnuHgpuyeckyt obeuaiiky cocyga paccumTbiBatoT no 34233.2 Ha BHYTpPeHHee u36biTOYHOE AaB-
NleHne c pacyeTHbIM JasfieHnem pv ecam pl> 0.

7.1.2 Ecnu p1< 0, TO UMANHAPUYECKY0 06eyaiiky cocya paccyMTbiBalOT Ha HApPYXXHOe JaBfeHne c pac-
yeTHbIM gaBneHuem \pP\ no FOCT 34233.2.

7.1.3 Yactn ynnmnHapuyeckoi obevalikm cocyga, oxBadyeHHble pybalukoi, n LuanHapuyeckme 4yactu py-
Gallkn NpU Harpy>XeHnn gaBneHuem p2 pacCcunTbiBalT N0 7.3, Kak NI0CKNE ydyacTKu.

Ecnu pl1< 0, cnegyeT AONOAHUTENbHO BbINOMHATL ycoBue no cdopmyne (62) n tpeboBaHue 7.3.1, 4Tto-
6bl UCKNHOUYUTL NOSIBAIEHNE BMATUH Ha UMAMHApu4Yeckol obeualike cocyna

\2

“noa5P (62)
360°

sl-

7.2 [Aunwa

7.2.1 Bbinykable gHuwa paccuntbiBaloT no NOCT 34233.2 Ha BHyTpeHHee M36bITOYHOE faB/ieHue C
pacyeTHbIM AgaBfieHWeM p.,, ecnu pl> 0, n Ha HapyXHOe AaBfieHWe C pacyeTHbIM gaBneHunem \pM\, ecnu
Pi <O0.

7.2.2 YacTn gHuwa cocypa, oXxBadyeHHble pyballikoid, n yactu pyballku B 30HE AHWLLA NPU HarpyXeHuu
JaBfeHnem p2 paccuuTbiBalOT No 7.3, KakK naockue ydyacTtku. MNpu 3TOM B POPMYJibl BMECTO TOJLUHbI CTEHKU
unnuHapuyeckoln obevaikn sl noacTtasnaloT TONWMHY AHMLWA cOCyAa S3 U BMECTO TOJLWMUHbI CTEHKUA UWANH-
Apuyeckoli obevalikn s2 — TONWMHY AHWWa pybalknu s4.

7.3 Tlnockue yyacTku

7.3.1 Jonyckaemoe u3bbITO4YHOE gaB/ieHne B pybalike
[onyckaemoe n36bITOYHOE AaBneHne B pyballke BbIYMCAAKT Mo popmMynam:
- ANsA cTeHkn cocypa

- W ] (63)

- 0N CTeHKU pyb6aluku
(64)
Vt

KoahpuumneHTbl npoyHocTu f5u f6 onpepensitoT B 3aBUCMMOCTM OT oTHOowWweHMs dOItO n oT oTHOoCUTENbHO-
ro peakTMBHOrO MOMEHTa T U BbIUYMCASAIT No oopmynam (66),

<0 =N, (65)
1npu onpepeneHun f5 n npu onpepeneHun AN CONPAXEHUA OTOOPTOBKON;
T=x< a2 fg f

min-J 1;
\ S2 N2,

npu onpegeneHun f6 ons conpsHkeHWi aHKepPHbIMKU TpyGamu.

16
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0]
18+2,3—
H= 1+ 1,3 (66)

13+” +(1+1,3m)"
fa-£ 1+13— 2 f
In-5

7.3.2 PacyeT pasmMepoB MMOCKMX yYaCTKOB
LWar BblyncnAOT No hopmynam:

2
*1=(sl1~c) M.t AA ! 67)
p2 5 Ne ],(«!-c)d
t2=(s2- 6: (68)
>minjh Ay (69)

Ons 3apaHHoro otHoweHus d@tQu T onpegensatT KoadpduumeHTsl npoyHocTu f5 1 fQ Ecnm 3apatben
anameTtpom dO, To L, n t2 MoXxHO nonyuynte Metofom ntepauuu. Mpu onpepenedun fpu fTno oopmynam (69) u
(65) HeobxoguMo yumuTbiBaTb TpeboBaHue 4.3.2.

TONWMHY CTEHOK BbIYMCAAT Mo dOpMyam:

A ® T Pep A, (70)
p=fiH>e4 K\J
£,>s,p+c, (72)
P2
- (72)
7 pye
S2 >s2p+c. (73)

Ans cocynoB c py6allkaMy Ha aHKepHbIX Tpyb6ax 3HauyeHue s2 onpefensT MeTOA4OM nocfefoBaTesb-
HbIX MPUBANXEHWI C y4eTOM 3aBUCMMOCTK S2 0T T no dhopmyne (66).

7.3.3 KpaeBble 30Hbl pyballek, CONpPsHXXEeHHbIX C KOPMYCOM aHKepHbIMK Tpy6amu nnu oT6opToBKaAMU

Pasmepbl COMpshKeHW A C MOMOLLbIO KOHyca onpegenstoT no 6.2 u pasmepbl CONPSHKEHWUA C MOMOLLbIO
Konbua — no 6.3.

PaccTosiHuA OT kpas py6allks A0 MepBOro psaga aHKepHbIX TPy6 uaM oTOOPTOBOK AOJKHbLI YAOB/ETBO-
pPATb YCNOBUAM:

tL < tpmin (74)

tK <tr min (75)

roe f6 BoiuncnaT no popmyne (66).

17
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7.4 OnpepeneHue ToNWMHbI 0T6OPTOBOK

ToNwmnHy OTGOPTOBOK [CM. PUCYHOK A.4 (npunoxeHune A)] BbIUMCAAIT No hopmyne

- o (76)
2p  0,7)t(cf0-s 2)min{[<j]1;[a]2}’
raoe s2=a>s2p+ec, (77)
\2
o= 4.n(d0 ' (78)
4U J
fO BbluncnaT no dpopmyne (65).
7.5 OnpepeneHne TONWMUHbI aHKEPHbIX TPYy6
TONWMHY aHKepHbIX Tpy6 [cM. pucyHok A.10 (npunoxeHne A)] BblUMCAAKT No popmyne
PryTy
s, = T | (79)
Op >t(d0- 2sO)min{[o]0;[0],;[<i]2}’
roe N\ BbluucnsAwT no dopmyne (78).
S0 NS 0p +C. (80)
Pa3mep cBapHOro LwBa A0/KEeH YA0BNETBOPATb YCNOBUIO
a>1,41s0p+c. (81)

Onpegensemble no ggopmynam (80) n (81) pa3mepbl Yr10BbIX LUBOB M aHKEPHbIX TPYO AO0/MKHbI OTBEYaTb

Tpe6oBaHuo 4.3.4.

18

7.6 TlpoBepka Ha ManoOUMKNOBY MPOYHOCTb

7.6.1 Pa3max HanpsHXXeHWn B CBapHbIX LIBaX BbIYMC/SAKT No popmMynam:

a) conpshkeHne oT6OPTOBKOM
oI5
H sp

6) conpshkeHne aHKepHbIMKW Tpyb6amu

Aoz= YT © * (83)
ndQ,7aPK\K 3+K4 akK5

KoadppuumneHtol K3 n K4 BbiuncnsawT no hopmynam:
-4Nna pybawkn Ha uunmHapuyeckoi obevalike

- ) 84
K3= o5 (84)
(85)
- ANs py6allkn Ha BbINYKOM AHWLLE
*3 (86)
*4 87)
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KoadhprumeHT K5 fna conpskeHUs aHKepHbIMW Tpy6aMu onpefensioT no napametpam

. ra /8
o}

r-
- ~TY =111
vV*0;

K _ 101~x2+y(0>7+1'3y2)
5 ' x2(4-x2)-4Inx-3

7.6.2 Pa3zmax HanpshXeHuii B NAOCKMX ydyacTKax BblYUCASAOT no dhopmyne

E U Yy
! (88)
ng  *6Sp
1-x2+y(0,7 +1,3x2)
roe K6 = 4,2
1-x4+y(0,7+3,3x4)- 4x2[y + (1,3y-1)Inx]
Kg = K7 gns pybawkn Ha umnuHapuyeckoli obeuvaiike,
R s
K8 =1+- 2 4 gna py6allky Ha BbINYKJIOM AHULLE, (89)
R1S3
— Y, Jl
e k7 =HM g¥ L/l (082
pasy 4180 0
7.6.3 T[poBepKy Ha MasoOLUKIOBYK NMPOYHOCTb MPOBOAAT MO hopmynam:
a3 < [p]3unn N < [A]3, (90)
[ad < [a]4vnm N <[w]4. (91)

[onyckaemble padmaxu HanpsbkeHuii [a]3 n [6[ wnn gonyckaemoe uucnio pabounx uyuknos [JV]3 n [J1]4
onpegensT cornacHo 5.6.3. MIHAekc 3 OTHOCUTCS K CBAPHOMY LUBY MeXJy KOpMycoM cocyfa U CONpsiKeHuem
OTGOPTOBKOWN WM K CBAPHOMY LUBY Mexay pyballkoil n aHKkepHOW Tpy6oli, MHAEKC 4 OTHOCUTCA K pybaluke.

7.7 Cocypabl, NONTHOCTb OXBa4yeHHble pybalikaMun C CONPSXXEHNEM aHKEPHbIMU Tpyb6amu
nnn oT60pPTOBKOWA

[na npnbamxeHHOro pacyeta COCyA0B, NOJIHOCTbI OXBAa4Y€HHbIX pyballkaMun ¢ CONPSXXEHUEM aHKEepHbI-
M1 Tpyb6amu unm oT60pPTOBKON, AoNycKkaeTcs NpUMEHeHne MeTOAMKN pacyeTa CoCcyAoB, YAaCTUYHO OXBaYEHHbIX
py6alikaMmy ¢ CONps)XeHNeM aHKepHbIMU TpybGamu unnm oT60pTOBKOI, NpeacTaB/feHHOW B pasgene 7.

8 Cocyabl CO 3MeeBUKOBLIMW UAN PETUCTPOBbLIMW KaHanammu

8.1 Unnungpuyeckasa obeyalika

8.1.1 Limnungpuueckyi obeuaiiky cocyga paccuutbiBaloT no NOCT 34233.2 Ha BHyTpeHHee M36bITOu-
Hoe flaB/ieHne C pacyeTHbIM AaBneHnem ecim pl>0.

8.1.2 Ecnu p1< 0, TO unnMHApUYEcKyo obeyaiky cocya paccymTbiBalOT HA HApYXXHOe AaBneHune ¢ pac-
yeTHbIM gaBneHunem \p*\no NOCT 34233.2.

8.1.3 B cocypax co 3MEeBUKOBbIMW KaHanamu [cM. pucyHOK A.9a (npunoxeHue A)] kaHas MOXHO pac-
cMaTpuBaTb Kak KOJbLO XECTKOCTU U LUAnHApuYeckyto obevaliky paccumTbiBaTb, KakK yKPeneHHY Konbuamm
xectkocTu no FOCT 34233.2, npy yc/i0BUM, YTO YUUTbIBAKOTCA cnefyrolime oco6eHHOCTH:
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a) war 3MeeBUKOBOr0O kaHana £ gos/mkeH 6biTb He 6onee 0,30.,. Ecnm N2 n3 + 1, TO UMANHAPUYECKYIO
obeuaiiky paccunTbiBalOT, Kak rnagkyt obeuvariky;

6) pacyeTHyl AnuHY /2 npu pacyeTe no NOCT 34233.2 onpefensawT, KaKk 0CEBOe pacCTosHMWE OT Havyana
WA KOHUA pacyeTHON ANMHbI [cM. pucyHoK A.9a (npunoxeHue A)] 4O MecTa OKOHYaHWA MepBOro BUTKa 3Mee-
BMKOBOIO KaHasa, oxBaTblBaloLWero BCO OKPYXHOCTb pyballku;

B) pacueTHble 3HayeHunsa b, /1u e npn pacyete no NOCT 34233.2 BbIUUCAAKT N0 hopMynam:

b=Tax{?$-b2;/2-0,5b2;b2}, (92)

93

n2-nr-\ ©9

le=min|fs;2(s2- c)+bB2+ 1,1"0,(sl-c); ts -b 2+ 11"D1(s1l-c); 2(s2- ¢)+ 1170, - C)J; (94)

r) wucnonb3dyemble B FTOCT 34233.2 BeNuUMHbI €, /K 1 AK BbIYUCAT No hopMynam:

S —C
e=e2= +0,65/12; (95)
/K =r3ft§(s2-¢)0,3JC (96)
r3(s2 -c)n” pa» Pis°.
(97)

B(% -C*A-~AT JRB2 A" P1>0.

8.1.4 Lununapuyeckyto obevaliky cocyfa npu HarpyxxeHuu gabfieHnemM p2 B KaHasiax BblUMCNAT, Kak
nosiocy obevaiiky wmpuHoin b2 no 8.3.
8.2 [Hnwa

8.2.1 Bbinyknble gHuwa paccuutbiBatloT no FOCT 34233.2 Ha BHYTpeHHee K306bITOYHOE AaB/ieHune ¢
pacyeTHbIM faBreHnem p1? ecnu pl > 0, 1 HA HapyxHoe fAaBfieHWEe C pacyeTHbIM gaBneHuem |pll ecnu

Pi <0.
8.2.2 Bbinyk/nble gHULWA MPU HarpyXXeHun gaBAeHUEeM p2 B KaHasax BblYMCAAKT, Kak nosocy obedaliku

LWNpUHOI b2 no 8.3.2.

8.3 Tlonoca obeuvaiiky nof KaHanamu

8.3.1 KaHanbl N0 OKPYXHOCTU UMAMHAPUYECKON obevaiikym AOMKHbI OTBEYATb YC0BUIO

FQ(D a: 4[gli(s ~e2 L 98)

b2+4'3(si- o)cosy[ 20,(s,-c)y

Ecnm pl1< 0, TO 4O/HKHO AOMNOSIHUTENILHO BbIMOJ/IHATLCA YC/1I0BUE

L Lo -
! T Di(sl-c)+b
2 4.0 8= | DUsl-)+b] (99)
bl AW |(S|.~C)_ D| (Sl- C)+O,5b|
Ecnv p2>pl1l> 0, TO JO/KHO JOMNO/IHUTE/IbHO BbINOJIHATLCA YCNOBUE
P2~pP1 A PI°1 (100)

03 14Mi(§- o)/
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8.3.2 KaHanbl BOOMb OCU UUNUHAPUYECKOWH 06evaiku 1 KaHanbl Ha AHULLE BbIYMCASIOT No opmMyne

on
° 'ppp-2prrocoby’
r. 1 4[°1|(sl c) 1 (101)

LPZJ" H§ y 2[011(81“ C) J

8.4 KaHanbl

8.4.1 BcnomoratenbHble napamMmeTpsbl

KoadhhuuymeHT noHMmXeHnsa NpovyHocTM V B 30HE COMpPAXEeHMs wTyuepa C KaHa/loM paccyuTbiBaloT Mo
FOCT 34233.3. Ecan kaHan v wTyuep BbINO/HEHbI U3 TPpyObl O4MHAKOBbLIX pa3MepoB M matepuana, T0 Koag-
GuyneHT V BblUUCNAKT N0 hopmyne

V = (102)

KoathunuymeHT NpoYHOCTM CBApPHOrO LWBA:
- ana \/-o6pas3Horo wea [cM. pucyHKu A.lla, B (NnpunoxeHue A)]

Pp5 = Ppb = BT (1°3)

- ANA yrnosoro wea [cM. pUcyHOK A.116 (npunoxeHune A)]
ap5 = Min (104)

<Pp6=0x4 (105)
KoahnuMeHTbl MOHMXEHNA MPOYHOCTM KaHanoB B 1 d¥ BbIUMCAAT N0 PopMynam:

®3 = min{v; 4p5}; (106)

W =1 'n{n 1>p6}- (107)
8.4.2 lonyckaeMoe n3bbITOYHOE AaB/ieHNE B KaHasle BblYUCAAT Nno hopmyne
w = [z k kif)P3. (108)

r3

8.4.3 ToNWy HY CTEHKN KaHana BblYMCNAKT No hopMynam:

P 2r2p2
(109)
2P 2[a]2qh + p2’
S2 >s2p + 0, (110)
npu 3TOM pa3Mep CBapHOro LWBa A5 Yr10BbIX LWBOB
a£0,6s2p (111)
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8.5 PacnpegenuntesibHble KaHasbl B cocyax C perucTpoBbIMW KaHanamu

Pacyet pacnpefenuTtesibHbIX KaHa/n0B B COCyfax C PerucTpoBbIMW KaHanamu [CM. pucyHok A.96 (npu-
noxeHune A)] NnpoBoAAT B COOTBETCTBUM C 8.4, npuyemM UCNONb3YHOT BeNUUUHbL Y, 4B, @4, NoNyyYeHHble no
opmynam:

B0
Yy =1—- (112)
P3="/ W5 <113>
U4 = V PpB <114>

8.6 [lpoBepka Ha ManoOUNKIOBYIO MPOYHOCTb

8.6.1 PasmMax HanpsHkeHWii B CBApHbIX LUBAX MEeXAY COCYAOM W KaHafioM BbIUYMCAKT No popmye

[ct5 (115)
rpe K9=1,6- 1+15 1— -cos0,8y (116)
V.  h2 N
/C10 =1 pgna Y~o6pa3Horo cBapHoOro wsa no pucyHkam A.1lla, B {npunoxexHue A),
(117)
/C10 =3 +3,5—2 ANA YrNoBOro CBapHOro wBa no puUcyHky A.116 (npunoxexnune A);
S
Kn =\ pna Y-o6pa3Horo cBapHoro wsa no pucyHkam A.lla, B {npunoxeHune A),
/c.\2 (118)
K » - ONA Yyrio0BOro cBapHOro wea no pucyHky A.116 (npunoxeHue A).
Vay
8.6.2 Pasmax Hanpsi)XeHWin B NONepevYHOM CeYEeHUN KaHana BblYMCAAT no hopmyne
P é\S, +E2\rm\
Aab = ------- 1 (119)
1+ 732
*«m 90°
8.6.3 TpoBepKy Ha ManoOLUK/IOBYH MPOYHOCTb MPOBOASAT U3 YCNOBMWIA:
n<s <lalsum NV <[N/]5 (120)
[oe <[6]6unm N < [A/]6. (121)

[onyckaemble pasmaxu HanpsbkeHuii [c]5 v [g]6 unn gonyckaemoe uncno paboumx umknos [JV]5 un [JV]6
onpegensalT cornacHo 5.6.3. MHAeKC 5 OTHOCMTCA K CBAPHOMY LUBY MeXAy KOpnycom cocyfja W kaHasom, a
NHAEeKC 6 — K KaHanam.
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MpunoxeHne A
(cnpaBoyHOE)

PucyHkM, nosicHAl W Me TEKCT cTaHgapTa U pacyeTHble pasmepbl

PucyHok A. 1 — ConpskeHre pyballki C KOpnycoM cocyfa C MOMOLLbH KOHyca

PucyHok A.2 — ConpsixeHve pyballky ¢ KOpnycom cocyzia C NOMOLLbIO KO/bLa

a — KOHun4eckoe 6 — KonbueBoe

PucyHok A.3 — ConpsixeHue pyballkm ¢ AHULLEM
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PucyHok A.4 — ConpsixeHne pyballky ¢ KOpnycom cocya 0TOOPTOBKONA

a— C COMpsXEHNEM C MOMOLLbI0 KOHYCa; 6 — C COMpPSHKEHMEM C MOMOLLbIO KOMbLa

PucyHok A.5 — Cocygapbl ¢ U-06pasHoii pybalukoi
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PucyHok A.6 — HanpasnswoLiaa cnvpasib

a— C conps>XeHnem C NoOMOLLbI0 KOHYCa, 6—c conpsbkeHnem C NoOMOLLbH Kosbla

PucyHok A.7 — Cocyfpl C LMANHAPNYECKON pyGaLlKoi
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a— C OTOOPTOBKOI; 6 — C aHKepHbIMK Tpybamu

PucyHok A.8 — Cocyapl ¢ py6allkamu, conpsXeHHbIMU
C KOpPNycoMm COoCyAa aHKepHbIMW Tpyb6amun uim oT6opTOBKOW
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PucyHok A.96 — Cocyabl C perucTpoBbIMU KaHasiaMu

PucyHok A. 10 — ConpsixeHue pyballky ¢ KOpnycom cocyia aHKepHbIMU Tpyb6amu

LleHTp TakecTn LleHTp TshkecTn

a— Monykpyrsioe ceyeHve ¢ \/-06pasHbIM LIBOM; 6 — MOJYKPYT/I0€ CEYEHME C YI/IOBbIM LLUBOM,;
B— CErMEeHTHOEe CeyeHuve

PucyHok A.11 — KaHauibl
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