FOCT 8.586.4-2005
(UCO 5167-4:2003)

Mpynna T86

MEXTIOCYOQAPCTBEHHbLIA CTAHOAPT

FocypnapcTBeHHas cuctema obecneyeHus eAMHCTBA U3MEepPeHUn

W3MEPEHMUE PACXO[A N KOJIMYECTBA XXUOKOCTEN WTA30B
C NOMOLLBbIKO CTAHOAPTHbBIX CYXXAKOLWUNX YCTPOUCTB

Yactb 4
Tpy6bl BeHTypu. TexHunyeckue TpedoBaHus

State system for ensuring the uniformity of measurements. Measurements of liquids
and gases flow rate and quantity by means of orifice instruments.
Part 4. Venturi tubes. Technical requirements

MKC 17.020
[arta BBegeHus 2007-01-01

MpeaucnoBue

Llenn, oCHOBHbIE NPWHLMMbLI 1 OCHOBHOW MOPSAOK MpPoBeAeHMs paboT Mo MEXrocyAapCTBEHHOW CTaHAapTv3aumnmn
ycTaHoBneHbl FOCT 1.0-92 "MexrocygapcTBeHHasi cuctema ctangaptudaumm. OcHoBHble nonoxenns" n FTOCT 1.2-97
"MexrocypapctBeHHas cuctemMa crangapTtusaumu. CtaHgapTbl MEeXrocy4apCTBEHHbIE, MpaBuna 1M pekomeHgauum no
MeXrocyfapcTBeHHoW ctaHgapTm3auun. Nopagok pa3paboTku, NPUHATUSA, NPUMEHEHNS, OBHOBNEHNSA N OTMEHbI"

CBeaeHus o cTaHpapTe

1 NOAINOTOBNEH O6uecTBOM C OrpaHUYEHHOW OTBETCTBEHHOCTbIO "OTpacneBor MEeTPOSIOrMyYeCcKUn LEHTP
"lasmeTponorug” (OO0 "OML, [asmeTtponorus"), ®PepepanbHbiM roCy4apCTBEHHLIM YHUTAPHBIM  NPEANnpUATUEM
"Bcepoccuinckuin  Hay4yHo-uccneaoBaTenbCkuid - MHCTUTYT — pacxogometpun" (Pryrn BHUWP), rocyaapCTBEHHbIM
npeanpuaTMem "BceykpavHCKMI rocyAapCTBEHHbIN Hay4yHO-NMPOU3BOACTBEHHBIN LEHTP CTaHAapTu3auuu, MeTponoruu,
ceptudmkaumm 1 3awmTtel npaB notpebutenen" [locnotpebctaHoapta YkpauHbl  (YKpMeTpTecTcTaHaapT),
HauunoranbHbIM yHUBEpcuTeTOoM "llbBOBCKasA NonuTexHmka"

2 BHECEH ®egepanbHbiM areHTCTBOM MO TEXHUYECKOMY perynupoBaHuio n metponorum Poccuiickon ®eaepavimm

3 MPUHAT MexrocynapCTBeHHbIM COBETOM MO CTaHAapTusaumu, MeTpororumn u ceptudumkaumm (npotokon N 28 ot 9
nekabps 2005 r.)

3a NpuUHATNE Nporofnocosanu:

KpaTtkoe HaumeHoBaHWe CTpaHbl Kopa ctpaHbl CokpalleHHoe HaMMeHoBaHWe HauMoHanbHOro
no MK (MCO 3166) 004-97 no MK (MCO 3166) 004-97 opraHa no ctaHgapTusaumu
ApmeHus AM MUWHUCTEPCTBO TOProBMM U 3KOHOMMWYECKOrO

pa3suTust Pecny6nvkn ApmeHus
Benapycb BY lFocctanpapT Pecnybnuku Benapycb

KasaxctaH Kz locctanpapT Pecnybnuku KasaxctaH




KblpreiactaH KG HauuoHanbHbIl ~ UHCTUTYT  CTaHOapToB U
mMeTponoruu Keiprbiackon Pecnybnukm

Monpgosa MD MonpgoBa-ctangapTt

Poccuickas ®epepauuns RU defepanbHoe areHTCTBO MO TeXHUYECKOMY
perynvpoBaHuio 1 MeTponorum

TapXukucTaH TJ TapxukctaHgapt

TypkmeHucTaH ™ masroccnyxba "TypkMeHcTaHaapTiapb!”
Y3bekucrtaH uz AreHTCTBO "Y3cTaHgapT"

YkpanHa UA locnotpebeTrangapT YkpauHbl

4 Hactoswwmi ctaHgapT SBnseTcs MOAMMULMPOBAHHBIM MO OTHOLUEHUIO K MexayHapogHomy ctaHgapty WCO
5167-4:2003 "MamepeHne pacxoga cpefbl C NMOMOLLBI YCTPOWUCTB NEPEMEHHOro nepenaga faBrieHusl, NOMELLEHHbIX B
3anosfiHeHHble TPyOGoNpoBOAbl KpYrnoro ceyverus. Yacte 4. Tpy6bl BeHtypu" (ISO 5167-4:2003 "Measurement of fluid flow
by means of pressure differential devices inserted in circular cross-section conduits running full - Part 4: Venturi tubes")
nyTeM BHECEHUSI TEXHNYECKNX OTKNOHEHUN, 06 bSCHEHME KOTOPbIX NPUBEAEHO BO BBEAEHMM K HACTOsILLLEMY CTaHAapTy

HaumeHoBaHWe HacTosiLero craHgapTa W3MEHEHO OTHOCUTENIbHO HaMMEHOBAHMS YKa3aHHOIMo MeXAyHapO[HOro
cTaHgapTa ans npueegeHus B cootBetcteme ¢ FOCT 1.5-2001 (nogpasgen 3.6)

5 Mpwukasom PenepanbHOro areHTCTBa MO TEXHUYECKOMY perynupoBaHuio U meTpororun ot 31 oktabpsa 2006 r. N
237-cTt MmexrocygapcTBeHHbin crtaHgapT [OCT 8.586.4-2005 (MCO 5167-4:2003) "locypapcTBeHHas cucTema
obecneveHns eamMHCTBa U3MepeHui. MiamepeHne pacxofa v KonmyecTsa XUOKOCTEN N ra3oB C MOMOLLBIO CTaHOAPTHBLIX
cyxawowux yctponcts. Yacte 4. Tpybel BeHTypu. TexHudeckue TtpeboBaHus" BBeoeH B [OEWCTBME B KavecTBe
HaumoHanbHoro ctaHaapTa Poccuickon epepaumm ¢ 1 auaps 2007 r.

6 BBEOEH BINEPBbIE

UWHbopmayusa o eesedeHuu 8 Oelicmeue (npekpauwjeHuu Oelicmeusi) Hacmoswez2o cmaHOapma mnybnukyemcsi 8
ykasamerne "HauuoHanbHble cmaHOapmabl”.

UHpopmayussi 06 u3MeHeHusx K Hacmosiulemy cmaHOapmy nybnukyemcsi 8 yka3amene "HauyuoHarbHble
cmaHOapmbi”, @ mekcm u3MeHeHUul - 8 UHGOPMaUUOHHbIX yKasamessax "HauuoHanbHbie cmaHOapmbi”. B criyyae

rnepecmompa unu OmMeHbl Hacmosiue2o0 cmaHOapma coomeemcmeyrwas uHgopmayusi 6ydem onybrnukosaHa 8
UH¢bopmayuoHHOM ykaszamerne "HayuoHarnbHbie cmaHOapmabi”

BeeneHue

Komnnekc mexrocygapctBeHHbix ctaHgapToB TOCT 8.586.1-2005 - FTOCT 8.586.5-2005 nog, o6Wwmym HanmeHoBaHWEM
"ocypapcTBeHHas cuctema obecneveHns eanHCTBa U3MepeHnii. MiamepeHue pacxoaa v KOnm4ecTBa XUAKOCTEN U ra3oB
C MOMOLLbIO CTaHAAPTHbIX CyXatoLLMX YCTPONCTB" (4anee - KOMNIeKc CTaHAapToB) COCTOUT U3 CNeayroLmX YacTeu:

- Yactb 1. MNpuHumMn meToaa nsmepeHni n obime TpeboBaHus;

- YacTtb 2. Anadparmel. TexHuveckme TpeboBaHus;

- Yactb 3. Conna n conna BeHTtypu. TexHnyeckne TpeboBaHus;

- Yactb 4. Tpy6bl BeHTypu. TexHunyeckne TpeboBaHus;

- Yactb 5. MeToauka BbINONHEHUSA U3MEPEHUIA.

Komnnekc cTaHOapTOB pacnpoCTpaHseTcs Ha M3MEpPEHWe pacxofda M KONM4ecTBa >KWAKOCTENW U ra3oB METOAOM

nepemMeHHOro nepenaga 4aBneHus Npy NPUMEHEHNN CReayoLMX TUNOB CyXatoLmX YCTPoNCTB: Anadparmel, conna NCA
1932, annuncHoro conna*, conna BeHTypu n Tpybbl BeHTypu.




* B mexayHapoaHom cTaHgapTe [3] annuncHble conna HasBaHbl connamMu GonbLLoro paguyca.

Komnnekc cTaHOapToB YycTaHaBnvMBaeT TpeGoBaHUS K FeOMETPUYECKMM pasmepam W YCrOBUAM MNPUMEHEHUS
CYXKaloLMX YCTPOMCTB, MCMOSb3yeMblX B TPyGOMpoBodax KPYrNoro CeYeHWsl, MOSIHOCTbIO 3aroSIHEHHbIX OOHOMa3HOM
(>kvakoii Unm rasoobpasHoii) cpesioi, CKOPOCTb TEYEHUSI KOTOPO MEHEe CKOPOCTYM 3BYyKa B 3TOW cpefe.

YacTtn 1-4 aBnsaoTca MOANMULIMPOBaAHHBLIMY NO OTHOLLEHMIO K MeXAyHapoaHbIM cTaHaapTam [1]-[4].

B nepsow yacTn npegcTaBneHbl TEPMUHBLI U ONPeAeneHns, YCroBHble 0603HaYeHUs, NPUHLMN MeTOAa U3MEpPEHUNn,
ycTaHoBrneHbl obLye TpeboBaHNs K YCNOBUAM M3MEPEHUI NPY MPUMEHEHWUN BCEX TUMOB CYXXatoLLMX YyCTPONCTB.

BTopasi, TpeTbss M 4yeTBepTas 4YacTu yCTaHaBMMBAKT TeXHMYEcKMe TpeboBaHUSI K KOHKPETHbIM TuWMam CyXarLmx
YCTPOWCTB: BTOpas 4YacTb - K Avadpparmam, TpeTbs - k connam WCA 1932, annuncHelm connam u connam BeHTypw,
yeTBepTas - kK Tpybam BeHTypw.

B naton 4actn npencrtaesneHa MeToauka BblINOJTHEHUA I/I3MepeHI/II7I C NOMOLLUBbK YKa3aHHbIX Bbllle TUMNOB CyXXarLwnx
YCTPONCTB.

HacTtoawwmin ctaHgapT OoT MexayHapoAHOro ctaHaapTa [4] oTnnyaeTcsa cnegyrowmm:
- yBENWYEH AuanasoH Yncen PeliHonbaca, Npy KOTOPbIX AonyckaeTcs npuMeHeHne Tpyb BeHTypu;

- npvBeaeHbl TpeboBaHMsI K OnpegeneHuio HeobxoauMON ANMHbI NPSIMONIMHENHbLIX YYaCTKOB U3MepUTESbHBbIX
TpyGONpPOBOAOR AJ1s LUMPOKOIO psija MECTHbLIX COMPOTUBIEHNIA;

- BKIOYEHO fonosnHuTenbHoe npunoxeHune A "Knaccudmkaums BnOoB MECTHbIX COMPOTMBIIEHNI".

YBenunyeHne puanasoHa u4ucen PenHonbaca, ponyckaemMmblX npu  MCNonb3oBaHUA TDYG BeHTpr, no3sondaeT
pacwnpunTb obnacTb nx NMPUMEHEHUA.

PacwvpeHne cnucka BMOOB MECTHbIX COMPOTUBMEHUN M BKIHOYEHME B HACTOSALWMW CTaHOApT npunoxeHus A
No3BONSET PacCLUMPUTbL BO3MOXHOCTM MOHTaxa TpyO BeHTypu u MCKMIOUMTb OWMOKM Npu onpedeneHun Heobxoanmblx
OJTMH NPSMOSTMHEVHbIX Y4ACTKOB U3MepUTENbHbLIX TPy6onpoBoaoB.

BBeneHHble gononHuTenbHble TpeboBaHWSA BblAeNeHbl B HACTOSILEM CTaHAApTe MyTEM 3aKIOYEHUS B paMKu U3
TOHKUX NINHUA.

HavmeHoBaHUsi BUAOB MECTHBIX COMPOTUBIIEHWIA, OOMONHUTENBHO BKIOYEHHBIX B HACTOSILLMIA CTaHAapT, BblOeneHb
KYpPCUBOM.

1 O6nacTb npuMeHeHusA

HacTosiwmiA ctaHgapT ycTaHaBnuBaeT TpeboBaHMS K reOMETPUYECKUM XapakTepuUcTukam K YCNOBUSIM MPUMEHEHNS
Tpy® BeHTypu, ycTaHaBnMBaeMbix B TpybonpoBodax Kpyrioro ceyeHusl ¢ Lenbio onpeaenexHns pacxoga M Konuyectsa
)KVIJJ,KOCTeﬁ 1 ra3os.

CTaHgapT NpMMEHSIOT COBMECTHO ¢ TpeboBaHusmu FOCT 8.586.1.

CtaHgapT pacnpocTpaHsaeTcsl Ha Tpu pasHOBMAHOCTM Tpyb6 BeHTypu, oTnuyarowmxcs cnocobom u3roToBrneHus
BXOJHOW KOHNYECKOW YacTu:

- Tpy6bl BeHTypy ¢ nuTon (63 06paboTkun) BXOOHON KOHNYECKOW YaCTbHo;
- Tpy6bl BeHTypy ¢ 06paboTaHHON BXOOAHOW KOHUYECKOW YacTblo;
- TpyObl BeHTypy co cBapHO BXOOHOW KOHUYECKOW YacTblo U3 NTIMCTOBOW CTanw.

Kaxpgyto n3 atux pasHoBugHoOCTeN Tpy6 BeHTypu MOXHO NPUMEHSATb TOMBbKO B TOYHO YCTaHOBMEHHbIX npeaenax
AvameTpoB TPyObl, NX LLEPOXOBATOCTU, OTHOCMTENBHOIO ANameTpa 0TBepCTUs 1 yicna PeliHonbaca.

HacTtoAawwmin ctaHagapT He pacnpocTpaHseTcss Ha TpyObl BeHTypw, ycTaHOBMeHHble B TpyGonpoBogax BHYTPEHHUM

. 4
aouametpom meHee 0,05 m unu 6onee 1,2 M 1 Npu 3HayeHuax Yicna PertHonbaca meHee 2-10 .



2 HopmaTuBHbI€ CCbINKN
B HacToAweM CTaHOapTe UCNOJib30BaHbl CCbIJTIKM Ha cneayruimne MexXrocyaapCrtBeHHble CTaHa4apThl:

FOCT 8.586.1-2005 (MCO 5167-1:2003) NocyaapcTBeHHasn cucteMa obecnevyeHnss eanHcTea uamepeHuin. MiamepeHne
pacxoga v KOnmyecTBa XMAKOCTEN U ra3oB C NOMOLLbIO CTaHAAPTHbLIX CyXaloLmx yeTporcTs. YacTb 1. MNpuHuun meTtoaa
namepeHun un obwme TpeboBaHua (MCO 5167-1:2003 "UsmepeHue pacxoda cpedbl C MOMOWb ycmpolcms
rnepemeHHo20 repernada 0asnieHus, MOMEUW,eHHbIX 8 3arofTHeHHbIe mpy6onpos8odsi Kpyenozo cedeHusi. Yacmsb 1. Obuwue
npuHyunsl u mpebosarus”, MOD)

FOCT 8.586.5-2005 locypapcTBeHHas cucTtema obecneyeHus eOuHCTBa u3mepeHun. MamepeHune pacxopga u
KONMM4YecTBa >XUOKOCTEN M ra3oB C NMOMOLLBI CTaHOAPTHbBIX CyXalolmx ycTponcTB. Yactb 5. Metoguka BbINOMHEHWS
namepeHumn

FOCT 17378-2001 (MCO 3419:1981) [Hetanu TpybonpoBoaoB 6ecCLUOBHbIE MpMBapHbIE W3  YrNepoancTon u
Hu3KonernposaHHon ctanu. MNepexoabl. KoHcTpykumnsa (MCO 3419:1981 "®umuHeu u3 neasuposaHHoU U HeneauposaHHOU
cmarnu, npusapusaembie ecmbik", MOD)

FOCT 24856-81 (MCO 6552:1980) Apmatypa TpybonpoBoaHas npombilunieHHasd. TepmuHbl U onpeaenexusa (MCO
6552:1980 "KoHOeHcamoomeodyuku asmomamuyeckue. OnpedernieHue mexHudeckux mepmuHos", MOD)

Mpumevarne - [llpn MNONb30BaHUMM HACTOSALMM CTaHO4APTOM LenecoobpasHo MpOBepuTb AEWCTBUE CCbINIOYHbIX
CTaHA4apTOB M KnaccudukaTtopoB B MHOPMaLMOHHOMW cucTeme obliero nonb3oBaHusA - Ha oduumanbHOM cante
®efepancHOro areHTcTBa MO TEXHWYECKOMY PEerynvpoBaHuMio M MeTponornm B ceTu WHTepHeT unu no exerogHo
nsgasaemMomy MHOPMaLMOHHOMY yKkasaTenio "HaumoHanbHble cTaHAapThl", KOTOPLIN Oony6nmMkoBaH NO COCTOSHUIO Ha 1
AHBaps TeKywero roga, M NO COOTBETCTBYWLIMM EXEeMECAYHO Uu3aaBaemMbiM  WH(POPMALMOHHBIM  yKa3aTensm,
onybnunKoBaHHLIM B TeKyLeM rogy. Ecnu cCbinoyHbli cTaHAapT 3aMeHeH (U3MEHEH), TO MPU MOfb30BaHUMN HACTOSALLUM
CTaHOapTOM credyeT PYKOBOACTBOBATbCA 3aMEHEHHbIM (M3MEHEeHHbIM) cTaHgapToMm. Ecnu ccbinoyHbIi cTaHAapT
OTMeHeH 6e3 3aMeHbl, TO NOMOoXeHWe, B KOTOPOM AaHa CCbifika Ha Hero, NPMMEHSETCA B 4acTu, He 3aTparvBaioLlen aty
CCbIfIKY.

3 TepMVIHbI, onpepeneHus, 00603HauYeHUs n COKpaLueHusA

B HacTosiLem ctaHgapTe NpMMeHeHbl TEPMUHBI, onpeaeneHns, 0603HavYeHns u cokpalleHus B cooteeTcTeum ¢ FTOCT
8.586.1.

4 MpuHUMNbI MeToAa U3MEepPeHUs U pacyeTa

4.1 MpuHUMN meToaa n3amMepeHus

4.1.1 MeToa uamepeHus pacxopa cpenbl, npoTekawoulen B T, OCHOBaH Ha co3gaHuy ¢ noMoLblo TpyObl BeHTypu
MECTHOIO CYXXEHMWS MOTOKa, YacTb NMOTEHUMAanNbHOW 3HEpPruM KOTOPOro MepexofuT B KMHETMYECKyt aHepruio. CpefHsis
CKOpPOCTb MOTOKa B MECTE €ro CYXeHWs MOBbILLIAEeTCA, a CTaTU4eckoe [aBfneHne CTaHOBMTCH MEHee CTaTUYecKoro
fasnexusa go Tpybel BeHTypu. PasHocTb faBneHus (nepenag gasnexus) Tem 6onblue, yem Gonblie pacxod cpegsl, u,
cnepoBaTernbHO, OHa MOXET CMYXUTb Mepon pacxoaa.

4.1.2 MaccoBbIl pacxod cpefbl B 00LeM criydae paccunTbiBatoT no dopmyne

dm = (md 2 A EC(2000)" | (4.1)

BeiBoa chopmynbl (4.1) npueefeH B FTOCT 8.586.1 (npunoxeHue A).

4.1.3 CBsi3b MaccoBOro pacxofa cpefbl, 06beMHOr0 pacxoga cpefbl Npu pabounx ycroBUsiX U 06 bEMHOrO
pacxopa cpefbl, NPYBEeAEHHOrO K CTaHAAPTHLIM YCIIOBUSIM, YCTaHaBnMBaeT hopMyna




m “d0 TG00 (4.2)

4.2 PacueT pacxopga cpeabl

MaccoBbIli pacxon cpefgbl paccuuTbiBaoT no cdopmyne (4.1) nocne onpefeneHns napameTpoB, KoTopble Nnbo
N3MepSIT HENOCPeACTBEHHO, MO0 BbIYMCNSAIOT N0 pe3dynbTatam U3MePEHUI APYrx NapaMeTpoB.

KoachcpmumeHT nctedenust Tpy6 BeHTypu 3aBucut oT uncna E.& , koTopoe camMo 3aBMCMT OT pacxoaa cpefsl, o3ToMy
ypaBHeHVEe Ans pacyeTa pacxofa fABnseTcA HesiBHbIM. B aTOoM criyyae 3HayeHue pacxoga MOXeT ObiTb MonyvyeHo
MeToaom uTepauui. Mopsigok npoeenenust ntepaumii npueeaeH B NOCT 8.586.1 (npunoxenne B) n TOCT 8.586.5
(pa3gen 8).

dopmynbl Ana onpegeneHvs o6beMHOro pacxoga cpefbl npu paboumx ycnoBusx namMepeHun n o6 bLemMHoOro pacxoaa
cpenbl, NPMBEAEHHOro K CTaHgapTHbIM ycnosusam, npuseaeHsl B FOCT 8.586.5 (pasgen 5).

5 Tpy6bl BeHTypHn

5.1 M'paHUUbI NpUMeHeHuUs1

5.1.1 O6wume nonoxeHus

MpumMeHeHre TpyG BeHTypu 3aBMCUT OT MX PasHOBMAHOCTW, OGYCNOBMEHHOW CMOCOBOM U3roTOBIIEHWUSI MX BXOAHOM
KOHMYECKOWM YacTu 1 Npoduns nepecedyeHnsl BXOOHOro koHyca v roprioBuHbl. Cnocobbl n3roToBneHus Tpye BeHTypu u
rpaHnLbl UX NpUMEeHeHns npueeaeHsl B 5.1.2-5.1.4.

5.1.2 Tpy6bl BeHTypu ¢ nuton (6e3 06paboTkn) BXOAHOM KOHUYECKOW YacTbo

Tpy6y BeHTypu U3roTOBRSIIOT NUTLEM B NECOYHYI0 hOPMY UNM ApyruMu criocobamu, KOTOpble He NpedycMaTpuBatoT
06paboTKy BXOOHOWM KOHUYEeCKoW YacTu Tpybbl BeHTypu. MoprnosuHy Tpybbl BeHTypu obpabaTtbiBatoT, a MecTa nepexoaa

Mexay KOHUYeCKUMU U LMNUHApUYeCKUMN anemMmeHTamMmum 3akpyrnaroT.

[aHHyt0 pa3HOBMAHOCTb TPYyObl BeHTypu NpyMeHsIoT nNpy crneayowmx yCnoBusix:

010me D 2080 m;

0,302 52075,

Re > 410

5.1.3 Tpy6bl BeHTypu c 06paboTaHHOM BXOAHOW KOHMYECKOM YacTbio

Tpyby BeHTypu M3roToBnsAlT nutbeM. BXogHy0 KOHMYECKYIO 4YacTb, FOProBUHY M BXOAHYIO LMNMHOPWUYECKYIO YacTb
o6pabaTbiBatoT. [lepexodbl MeXOy KOHUYECKMMU WU LUMIUHAPUYECKMMMW 3reMeHTamMu MOryT ObiTb BbIMOSHEHbI C
3aKpyrneHmaMu unun 6es Hux.

[aHHyto pazHOBMAHOCTb TPyObl BeHTypu NpyMeHsIoT Npy creayowmx yCrnoBusix:

0,05mE D2025m;

04025 <075,



41048 <Re <10°8

5.1.4 Tpy6bl BeHTypu co cBapHOW BXOAHON KOHUYECKOW YacTbIo U3 IUCTOBOM cTanu

Tpyby BeHTypu 0Obl4HO M3roToBnsOT cBapkow. [Ons Gonbwwux gnametpoB UT Tpyba BeHTypu MOXET He MMEeTb
MexaHu4eckon o6paboTkun, ecnu BbiNonHeHbl TpebosaHus 5.2.4. Y Tpy6 BeHTypw, npegHasHaveHHbIX 415 NPUMEHEHNs B
T manoro gnametpa, obpabaTbiBatoT FOPMOBUHY.

[aHHyto pasHOBUAHOCTb TPYObl BEHTYPM NPUMEHSIIOT NPU CrEAYIOLLMX YCIOBUSIX:

0,20m £ 0 21,20 m;

04025 20,70,

Ee 2 4-10%

5.2 NMpodmnb Tpy6 BeHTypm

5.2.1 Ha pwucyHke 1 npuBegeH paspe3 Tpybbl BeHTypu B mnockoctu, npoxogsiuen vepe3 ee ocb. O603HaueHust
3MEeMEHTOB N reoMeTpuYecKknx napameTpoB Tpybbl BeHTypu, npuBedeHHble Ha pUCyHKe 1, NPUMEHSOT B HACTOALLEM
pasgene.
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& - andbdysop; T - ropnoeuHa; & - cyxarowasncs koHMueckas YacTb; 1 - BXoaHO LMNUHApUYEecKnin
y4yacToK; & - nnockocTn coeanHeHNs anemeHToB TpyObl BeHtypu; & -cm. 5.4.7

PucyHok 1 - FeomeTpuyeckmin npocuns Tpyobl BeHTypu

Tpyba BeHTypu COCTOUT M3 BXOAHOMO LMMMHAPUYECKOrO YyyacTtka A, cyXaloLencs KOHMYEeCKON 4vacTu g,

UMMWHAPUYECKO! ToprioBuHbl ' 1 auddysopa & BHYTpeHHsI MoBepXHOCTb TpyObl BeHTypu sBnsertcs

UUINTMHOPUYECKON M KOHLeHTprYeckorh K ocn UT. COOCHOCTb CyXKaloLWENCa KOHUYECKOW YacTu Eon LMANHAPUYECKON
rOpriIOBUHbI Z NpOBEPSIOT BU3YyarbHO.

5.2.2 MuHumansHas gnvHa BXOAHOMO LUINMHAPUYECKOro yyacTka A, n3mMepeHHas oT MecTa ero coeguHeHus ¢ UT po

NNOCKOCTU nepeceyeHnst BHYTPEHHNX NOBEPXHOCTEN A v B pomxna cootBeTcTBOBaTH TpeboBaHusim 5.2.8, 5.2.9 n
5.2.10.

Ovavetp I} onpenensioT W3MEPEHWSMU BHYTPEHHWX AMAMETPOB BXOAHOMO LMMMHAPUYEcKOro yuyactka A B
NMOCKOCTM OTBEPCTUIA Ans oT6opa AasneHust. MUHUManbHoOe YMCNO M3MEPEHUI OOMKHO ObiTb PaBHO YMCIy OTBEPCTUN
Ans oTOOpPOB AaBneHust (HO He MeHee YeTblpex). MamepeHuss NpoBoaAaT BONU3NM OTBEPCTUN ANt oTGopa [aBfieHus, a
Takke Mexay HAMU B AMaMeTpasibHbIX MIOCKOCTAX, PACToNOXEeHHbIX MPUGIM3UTENBHO Mo OAMHAKOBLIMU YrnaMu Opyr K



apyry. CpefHee 3HaueHWe pesynbTaToB M3MEpeHWUil MPUHUMAOT 3a 3HadyeHne L' . [pu 3TOM OTHOCUTEnbHas
HeonpeaernieHHOCTb pesyrbTaTa U3MepeHusi, BHOCMMast M3MepPUTENbHLIM MHCTPYMEHTOM, He AoMkHa npeBbiwaTh 0,1%.

,D,mameTp BXOOHOro unnmHgpu4eckoro ydacrtka _ﬂ TaKke OOMKeH ObITb n3mMepeH B NII0CKOCTAX, pasdMeLleHHbIX B ero
Ha4ane n KoHue. Hu ogHO M3 3HaAYeHUN OUMaMeTPOB, U3MEPEHHLIX MO ASIMHE BXOAHOrO LMAVHAPUYECKOro yyacTka, He
[OIMKHO oTnm4YaTtbes bonee yem Ha 0,4% cpenHero sHa4YeHus.

5.2.3 Cyxatollasca KoHndeckas yactb 5 Ans Bcex pasHoBMaHOCTeN Tpy6 BeHTypu [OMmxHa WMeTb Yron KoHyca
21°+1° (cM. pucyHok 1). OTa YacTb orpaHuyYeHa Ha BXOAe NMOCKOCTbO, MPOXOASLLEN Yepes nepeceyveHne NoBepxHoCcTen

E v A (unn vx npogomkeHnem), M Ha BbIXOZE - MIOCKOCTbIO MepeceyeHwst nosepxHocTeir & u T (unm ux
NPOACIKEHNEM).

O6lwas [nMHa CyXKaloWelncs KOHMYeckoir uyactu 5 | u3aMepeHHas napannenbHo ocu Tpybbl  BewTypwu,
npnbnuantensHo pasHa 2, /(L —d).

MecTo nepexofa CyXatoLLeics KoHUYeckoi YacTn & Bo BXOAHOW LMNMHAPUYECKUi yyacTok A umeeT paguyc Rl ,
3HayeHne KOTOPOro 3aBUCUT OT pa3HOBUAHOCTU TPyGbl BeHTypu.

[Mpounb cyxatowencs KOHMYECKOM 4acTtu E 1 mecta ero nepexoga BO BXOL4HOW UMAVHAPWUYECKUA Y4acTOK M
roprioBuHy MpoBepsitoT WabnoHoM. OTKMOHeHUEe Npodunsi CyxatoLencsi KOHUYECKON YacTu OT npocuns wabnoHa B

NoBOM MecTe He JOMMKHO npeBbilwath 0,004 £ .

3a BHYTPEHHIO MOBEPXHOCTb CYXKaloLEencs KOHUYECKON YacTu MPUHUMaOT MOBEPXHOCTb BpallleHUs, Ans KOTOpoW
OBa aAuMameTpa, U3MepeHHble B OOHOW MMOCKOCTM, NEepneHAMKYNSPHOM K OCU BpallleHUsl, OTNUYalTCA OT CpeaHero
3HayeHus anameTpa He 6onee Yem Ha +0,4%.

5.2.4 TopnosuHa ' pomxHa 6bITb uunuHapmnyeckon. Ha Bxoge roprioBMHa orpaHuyeHa MrocKoCTblo, NpoxoasLlen
yepes nepecevyeHne 4actu Hoec rOprioBUHOM L (MMM MX NPOAOMKEHUSIMUM), Ha BbIXOZE - MIIOCKOCTLIO MepeceyeHus
roprnoBuHbl 7 ¢ MOBEpXHOCTbIO Auddy3opa £ (Unu UX NpoaormKeHUsiMK). [nNuHa TOproBUHLI - , T.e. paccTosiHue
MeXAY YKa3aHHbIMU NIOCKOCTAMMU, AOSMKHA ObITh paBHa (1 T D,3]cf HE3aBUCUMO OT Pa3HOBUAHOCTU TpybObl BeHTypu.

B MecTe coeMHeHns ropriouHbl U ¢ cyxatolleiics KoHMYeckon yacTbio 5 MMeeTcs 3akpyrneHue C paavycom
K1, a B MecTe conpsikeHs roprioBuHbl 1 Anddy3opa - 3akpyrieHne ¢ pagnycom Kz . Benuumnbl fg n Fz sasucat
OT pasHOBMAHOCTU TPy6bl BeHTypu.

3HayeHne guameTpa roprosuHbl 2 paccunTbiBatoT no FTOCT 8.586.1 [chopmyna (5.4)]. 3a 3HaueHne auameTpa cfgn

NPUHUMAIOT CpefHee 3Ha4YeHne pPesynbTaToB M3MEPEeHW BHYTPEHHEro AuameTpa roproBuHbI B MIIOCKOCTU OTBEPCTUNA
Ans otbopa AasneHns. MMHMManbHOE YMCNO U3MEPEHNIA AOMKHO GbiTb PAaBHO YMCITY OTBEPCTUI ANs OTOOPOB AaBneHns
(HO He MeHee uyeTbipex). MamepeHusa NpoBOAAT BOGNM3M OTBEpPCTM Ans oTOopa AaBfeHus, a Takke Mexay HUMU B
AvameTpanbHbIX MIOCKOCTSAX, PACMONOXeHHbIX nog MpubnuautensHO pasBHbIMW yrmamu Apyr k gpyry. lNpu aToMm
OTHOCUTENMbHAA  HeonpedeneHHOCTb  pesynbTata W3MepeHun  auvameTtpa, obycnosneHHas  U3MepuTernbHbIM
WHCTPYMEHTOM, He AorxHa npesbiwaTs 0,02%.

[nameTpbl roproBWHbI A0MKHbI Takke ObiTb M3MEPEHbI B MIOCKOCTAX, pa3MeLLeHHbIX B ee Hayane v koHue. Hu oaHo
13 3HAYEHU ANaMeTpPOB, U3MEPEHHbIX MO AJSIMHE FOPfIOBUHbI, HE AOMKHO OTNMYaTbLCS OT CpedHero 3HayeHust 6onee Yyem
Ha £0,1%.

[opnoBuHa Tpyb6bl BeHTypy gomkHa 6biTb 06paboTaHa Ha CTaHkKe UnNu MMeTb NO BCEW OSIMHE rMafKyt MOBEPXHOCTb,
yncTota o6paboTkmM KOTOPOM OOMMKHA COOTBETCTBOBAThL TpeboBaHmsam 5.2.7.

Kpusble ¢ paguycom 7 u Rz, conpsratowme ropnosuHy ¢ AMddy3opoM 1 BXOGHON KOHNYECKON YacTbio, [AOMKHbI

SIBNSATLCA 0OpasyoLLMMU MOBEPXHOCTSIMU BpalleHusl, kak ykazaHo B 5.2.3. 3To TpeGoBaHWe CUMTAOT BbINOMHEHHbIM,
€CIN1 3HaYeHus1 ABYX OUaMeTpPOB, N3MEPEHHbIE B OAHOW MIOCKOCTW, NEPNEHANKYSPHON K OCY BpalleHUsi, OTNMYalTCs
OT 3HayeHus cpeaHero anameTtpa He 6onee yem Ha +£0,1%.

3HaueHus paguycos K3 n Az BOMKHBI GbITb MPOBEPEHbI WaBNoHOM.



Ona kaxpgoro paguyca, npubnuantensHO B cpefHeln vactu npodwuns wabnoHa, onpeaensioT ero MakcumarbHoe
OTKMOHEHMe OT Npoduns Tpy6bl BeHTypu. 3HaueHne MakcMManbHOro OTKIIOHEHUS He A0MKHO npeBsbiwath 0,02 .

5.2.5 ucbcpy3op & pomkeH MMeTb yron @ (CM. pucyHok 1) B mpegenax oT 7° 4o 15°.

PekomeHpyeTcsa BeIOMpaTh yron He 6onee 8°.

HaumeHblunii guameTp anddysopa AomkeH ObiTb HE MeHee AuamMeTpa roprioBUHbI.

5.2.6 Tpyba BeHTypu HasbiBaeTcsl "yKOpPOYEHHOW", ecnu BbIXoAHOW AuameTp auddpysopa mMeHee amameTpa .
Onddysop moxeT 6biTb ykopoyeH Ha 35% ero AnvHebl.

5.2.7 Yuctota 06paboOTKM TOPMIOBUHBI U TMOBEPXHOCTEN COMPSPKEHUS [OMMKHA YAOBMETBOPSTH  YCIOBMIO:

-4 . .
R £1077d . BHyTpeHHsist noBepxHOCTb Anddy3opa He TpebyeT MexaHUueckoi o6paboTku, HO AOMKHA BbiTb YUCTON
1 rnagakoit. YncTtoTa 06paboTku ApyrX YacTel TpyBbl BEHTYpY 3aBUCKT OT ee pasHOBUAHOCTY.

5.2.8 Mpodunb TpyGbl BeHTypu ¢ nutont (6e3 06paboTkM) BXOAHOW KOHWYECKOW YacTbld WMeeT criefyolue
XapaKTePUCTUKN:

- BHYTPEHHSASA NOBEPXHOCTb BXOAHOWN KOHNYECKOW YacTu AorkHa ObiTb 6e3 pakoBuH, TPELLUWH, BbIGOWH, HEPOBHOCTEN 1
. -4
sarpsisHennn, R 210770

- MAHUMAarbHast ANNHA BXOAHOTO LIMIMHAPUYECKOTo yyacTka A [ormkHa GbiTb paBHA MEHbLUEMY U3 [BYX 3HAYEHUI -

D v 0,250+ 250 wmm (em. 5.2.2);

- BHYTPEHHAA NOBEPXHOCTb BXOAHOro uunuHgpa A MOXeET OblTb He o6p360TaHa, €CIin ee Ka4yeCTBO TaKoe Xe, KakK
Ka4eCTBO NOBEPXHOCTU BXOZHOW KOHWUYECKOW YacTun B )

- Ry =13750+02750;,
- Ry = 36254 £ 01254 ;
- ANVHA UMIMHAPUYECKOI YaCTI FOpIIoBIHbI AOMKHA BbiTh He MeHee & /3 ;

- ANVMHA UMIMHOPUYECKON YacTy ropJioBMHbI, HAXOOSALENCst MEXAY KOHLIOM paguyca Rz M NIOCKOCThI0, MpoXoasiLuen
yepe3 ocuM OTBepCTUSA AN OTOOpa [OaBneHusl, Tak Xe Kak U OJIMHA LUITMHOPUYECKOM YacTu MeXay MNITOCKOCThbHo,
NPOXOAsiLLEN Yyepe3 OCuM OTBEPCTUN ONA OTOOpa AaBIEHWsl, U Ha4yanom paguyca R3 [OIMKHa OblTb HE MeHee dfﬁ
(AN AnvHbI FOPrIOBUHbLI Takke CM. 5.2.4);

- paguyc Rg pomkeH 6biTb oT 5@ 1 oo 15 & , onTumanbHoe 3HaueHue paBHo 10 & (ecru BbIGpaHO He

onTuMmanbHoOe 3Ha4YeHue, TO peKoOMeHAyeTCsa MNpu ManblX yrnax g ycTaHaBnuMBaTb 3HAYeHWe paguyca RE bonee

104).
5.2.9 Mpodunb Tpybbl BeHTypn ¢ 06paboTaHHOM BXOAHOW KOHUYECKOM YacTbio MMEET CrieflytoLLnNe XapaKTePUCTUKK:

- MMHUManbHas ANVHA BXOAHOIO LMIMHAPUYECKOro y4acTka JOoIkHa BbiTh paBHa £}

- Ry pomxeH 6biTb MeHee 0,25 L) 1 npeanouTuTenLHO paBeH Hyrio;
- Ry pomkeH 6biTb MeHee 0,25@ 1 NPeANOYTUTENBHO PABEH HyIio;

- ANVHA LNMMHAPUYECKO YacTU rOprOBMHbI, HAXOAALLECA MeXay KOHLOM paguyca £ 1 NnockocTbio, NpoXoasLLen

yepes ocu OTBepCTUS ANst 0T6opa AaBMEHUs!, AOMkKHa GbiTb He MeHee 0,25 ;



- papnyc F5 pomkeH 6biTb MeHee 0,25 1 NPeANOYTUTENBHO PaBeH Hyrlio.

[MoBEPXHOCTb BXOAHOIO UMAVHAPUYECKOTO WM CYXKalLLEerocsi KOHMYeCcKoro yvactkoB obpabaTtbiBaloT Tak e, Kak M
NOBEPXHOCTb FOPfIOBUHBI (CM. 5.2.7).

5.2.10 Mpodpunb Tpybel BEHTYpn co cBapHON BXOAHOW KOHWYECKOW YacTbio M3 NIMCTOBOW CTann UMeeT criegyowne
XapaKTepUCTUKN:

- MMHUManbHaa arnnMHa BXoAHOro UMnnHOpu4yecKkoro y4yacTtka A [ormkHa ObITb paBHa i )

- MeXOy UMIMHApUYeckuM ydacTkoMm A 1 BxogHbIM KoHycoM & He AOMKHO GbiTb MEPEXOAHBLIX KPUBLIX, KPOME
obpasyeMmblx 3a CHET CBapPKY;

- MEX/1y BXOAHBIM KOHycOM & 11 roprioBuHoii ' He JOMKHO GbiTh NEPEXoHbIX KPUBbIX, KDOME 06pa3yeMblX 3a CHET
cBapku;

- Mexay roprnoBuHoii ' 1 audcpyzopom £ He AOMKHO GbITb NEPEXOAHBIX KPUBBIX;

- BHYTPEHHAA NOBEPXHOCTb Y4YaCTKOB A n £ pomkHa ObiTb yncTon, 6e3 OTNOXEHUMM U HanmbiBOB CBapKu,

JONyCKaeTCs LMHKOBAHMeE 3TOM noBepxHocTh, M & 3¢ 10740 :

- BHYTPEHHME CBapHbIe LBbI AOMKHbI OblTb 3aMoAnNUUO C NPUMEralLWmnMn NoBEPXHOCTAMU U HE OOMMKHbI HAXOAUTLCA
BGNU3N OTBEPCTUIN ANA oT6opa AaBneHus.

5.3 MaTtepuan 1 usrotoBrneHue

5.3.1 Tpyba BeHTypu MoxeT ObITb M3roTOBfieHa M3 NOOro Martepmana, cooTBeTcTBylowero TpebosaHuam FOCT
8.586.1 (nognyHkT 6.1.2), 1 nobbiM cnocoboMm npu yCnoBuMu, 4YTO OHa OyaeT COOTBETCTBOBATb TEXHUYECKUM
TpeboBaHusim 5.2.

5.3.2 PekoMeHyeTCsi BXO[HYIO KOHMYECKylo YacTb & 1 roprnoeuHy T W3roToBRsTE kak ofHO Lenoe. FOproBuHY

' muacte & Tpy6bl BeHTypyn ¢ 06paBoTaHHON BXOAHOI KOHMYECKO YacTb0 PEKOMEHYeTCs U3roTOBMSTL U3 OfIHOM
3arotoBku. Mpy M3roToBrneHun aTUX geTanen M3 ABYX OTAENbHbIX YacTei nx cobmpaloT 4o oKoHuYaTenbHoW 06paboTku
BHYTPEHHEN NMOBEPXHOCTM.

5.3.3 O6pallaioT 0coboe BHUMAHWE Ha LIEHTpUpOBaHWe Auddysopa £ OTHOCUTENLHO rOPrOBUHBLI. YCTYM B MecTe
coeauHeHus auddysopa M ToprioBuHbl He ponyckaetcs. OTCyTcTBMe yCTyna ycTaHaBMBAOT MasibnvpoBaHUEM
NoBEPXHOCTEN Nocre cOOpKu roproBuHbI U Auddy3opa A0 YCTaHOBKU TpyObl BeHTypw.

5.4 OT60p HaBneHus

5.4.1 OT6op AaBneHus 0o Tpybbl BeHTypu 1 B ropnoBuHe NpoBOAAT Yepes3 OTAefbHble OTBEPCTUS, COeAMHEHHbIE NO
cxeme, npueegeHHon B [OCT 8.586.1 (pucyHOoK 1), mnM C MOMOLLbI KOMbLEBOW KaMepbl YCPEAHEHUS, WK
nbe3omMeTpuyeckoro konbua. Micnonb3oBaHve Ans otbopa AaBreHust CNIOLWHbIX KOMbLEBLIX LUEenei unM paBHOMEPHO
pacnpegerneHHbIX No roproBvHE Nas3oB He AOMNycKaeTcs.

5.4.2 Ecnu ¢ He meHee 33,3 MM, TO OuameTp OTBepCTUi Ans 0Toopa AaBneHus omkeH ObiTb oT 4 4o 10 mm. Mpu
3TOM AnameTp OTBEPCTWN Ans oT6opa AaBneHus A0 TpyBbl BeHTypu AorkeH 6biTb He Gonee 0,1.L), a B ropnosuHe
Tpy6bl BeHTypu - He Gonee 0,13& . Ecnu & - meHee 33,3 MM, TO AnameTp OTBepCTMil Ans oT6opa AaBMneHWs B
roprioBuUHe AOMKeH BbiTb B npegenax o 0,14 no 0,134 , a anameTp oTBepcTUit 4o Tpy6bl BeHTypu - ot 0,1 go

0,100,

Mpu BbIGOpE 3HAYeHUs AuameTpa OTBEPCTUI JOMOSHATENbHO YYUTLIBAIOT HEOGXOAUMOCTb UCKITHOUEHUS CryYaitHoro
UX 3aCOPEHNSI.



5.4.3 [lo Tpy6bl BeHTypu 1 B ee roprioBrHe JOJHKHO ObiTb HE MEHEE YeM MO YeTbIpe OTBEPCTUS ANt 0TOOpa AaBIeHus.
Ocv oTBEpCTUIA JOMMKHbI O0Gpa3oBbIBaTL MeXay CoOoi paBHble YrMbl M AOJDKHbI OblTb PaCMONOXEeHbl B MIIOCKOCTH,
nepneHauKynsapHOM k ocu TpyGbl BeHTypu.

5.4.4 B mecTe BbIxO4a BO BHYTPEHHIOIO NOMocTb Tpybbl BeHTypyn oTBepcTue [OMKHO ObiTb KpyrnbiM. Kpomku
OTBEPCTUSA AOMKHbI BbiTb 3anNoAnMUO C BHYTPEHHEN MOBEPXHOCTbIO Tpybbl BeHTypu. [ns nukeupgaumm 3ayceHues Ha
KpOMKe OTBEPCTUS AOMYyCKaeTCcsa ee nNputynneHme pagnycom He ornee ogHOM AECATON AuaMeTpa OTBEPCTUS.

He gonyckatoTca Kakue-nnGo HEPOBHOCTM Ha MOBEPXHOCTM OTBEPCTUSI U BHYTPEHHEN MOBEPXHOCTW TpyObl BeHTypu
BGM3M OTBEPCTUN.

5.4.5 OtBepcTvie Ona oTbopa AaBreHust JAOSHKHO OblTb LMIMHOPUYECKMM Ha rMyGrHe He MeHee 2,5 BHYTPEHHUX
[AMaMeTPOB 3TOr0 OTBEPCTHUSA.

5.4.6 CooTBeTcTBME OTBEPCTUI TpeboBaHWAM, NpuBeAeHHbIM B 5.4.4, MOXeT ObITb YCTAHOBMEHO BU3yarnbHO.
5.4.7 PaccTosHus, yKkasaHHble Ha pucyHke 1, 4O MecTa pa3MelleHns OTBepCTui Ansa otbopa AaBneHus U3MepSsoT No
NPAMON NMHWK, NapannenbHoW ocu Tpybbl BeHTypw, Mexay ocbito OTBEpCTMI Ans oTbopa AaBMeHMS M MIOCKOCTbIO,

onpeaeneHHom HUxXe.

Onsa Tpy6el BeHtypu ¢ nutoii (6e3 06paboTkm) BXOAHOM KOHNYECKOW YaCTbl0 PacCTOSIHNE MeXAY OCbio OTBEpPCTUS Ansi

oT6opa AaBMEHUs, PachONOKEHHOMo 0 TPY6bl BeHTypu, 1 MnockocTbio nepeceyerus noepxHoctei A n & (unn nux
NPOAOIMKEHNSMUN) AOIMKHO BbITb PaBHO:

(0520250 -gna 01lm2 2 20,15m;

0,50% 35p -ans 015D 08 m.

IOns Tpy6 BeHTypu ¢ 06paboTaHHOW BXOAHOW KOHWYECKOW YacTblo UMK CO CBapHOW BXOOHOW KOHUYECKOW 4YacTbio U3
NMCTOBON CTanu paccTosiHWe MeXAy OCblo OTBepcTusl AnsA oTbopa AaBneHusi, pacnoroXeHHoro Ao Tpybbl BeHTypu, un

MNMNOCKOCThIO Nepeceyerust nosepxHocTei A u 5 (unn ux npogomkenusiMin) JomkHo 6biTb pasHo (0,3 E 003700

[ns Bcex pasHOBMAHOCTel TPy6 BeHTypu pacCTOsHME Mexay NNOcKOCTHIO MepeceyeHus nosepxHoctein 5 u
roproBuHbl & (MUNM MX NPOLOIMKEHNSIMM) N OCLIO OTBEPCTUIA ANS OT6Opa [ABMEHMUs, PacronOXeHHbIX B roprioBuHe,
[OMKHO BbITb paBHo (0,5 + 0,004 .

5.4.8 lMnowanb cBOGOAHOMO CeveHUs KOMbLEBO KaMepbl YCPeaHEHUs! U Nbe30MeTPUYECKOro KombLa AoMmkHa BbiTb
He MeHee MOoNoBUHbI 06LLel NnoLwaan oTBepcTUin oTeopa.

PeKomeH,qyemﬂ NPUMEHATb KOosbLeBble KamMepbl UMK Nbe3oMeTpUdecKne Kosbua, nnowlaib KOTOPbIX B ABa pasa

Gonblue ykasaHHOi, ecnu TpyGa BeHTypu ycTaHoBneHa nocrne MC, co3fatowmx acuMMeTpUYHY0 AedOopMaLmio anopsbl
CKOpOCTel MoToKa.

5.5 KoacpcbuumeHT nucreveHums
5.5.1 OrpaHnyYeHns NO NPUMEeHeHUo

He3aBWCMMO OT pasHOBWUOHOCTM TPyBbl BeHTypu Heo6xoauMmo u3beraTb OAHOBPEMEHHOTO COYETaHUsl KpaiHWX
ponyckaemblx 3Havennin L, 5 u Ee .

BHe npepgenos, onpegenerHbix B 5.1.2, 5.1.3 n 5.1.4 gnsa D8 nEe, TpyOy BeHTypu MOXHO NPUMEHSATL TOSNbKO
nocne onpegerneHns ee KO3OULMEHTa NCTEYEHNS B YCIOBUSAX, COOTBETCTBYIOLLMX YCIIOBUSIM €€ 3KCMIyaTaumm.

Mpy npuMeHeHM TpyGbl BeHTYpU ANs M3MepeHus pacxoaa rasa BbICOKOro AareHus (' £ 1 Mra) pekomeHayeTcs

ee rpaayvpoBka npmu pa6oqu AaBleHnn n 4ymcnax RE , COOTBETCTBYIOLLUX YCNOBUAM 3KCNyaTaunn.



Tpy6bl BeHTypu npumeHsitoT Ha UT, ons KOTopbIX OOMYCKAKT LWMPOKWUIA AnanasoH 3HayYeHui Rﬂfﬂ , 6e3 BBegeHus
NnonpaBoYHOro KoadpuLmeHTa, yunTbiBaloLLEro LWepoxoBaToCTb BHYTPEHHEN noBepxHocTu UT (cm. 6.4.2).

5.5.2 KoadbcpuumeHT ncteueHms Tpyobl BeHTypu ¢ nuton (6e3 o6paboTkn) BXOAHOM KOHUUYECKOWN YacTbio

KoadpdpmumeHT nctedeHunsa tpyobl BeHTypu ¢ nutoii (6e3 06paboTkM) BXOAHOW KOHUYECKOWM YACTbo pacCYMTbIBaOT MO
dopmynam:

C=0,991-0,0014-10° /Re npu 4:10% <Re < 2:10° 5.1)

€' =0,984 npn Re 22107, (5.2)

5.5.3 KoadhdpmumeHT ucteyeHus Tpyobl BeHTypu c o6paboTaHHON BXOAHOM KOHMYECKOM YacTbio

KoadpdpmumeHT wucteveHns Tpy6 BeHTypu C 00OpaboTaHHOW BXOAHOM KOHWYECKOW YacTbl pacCYMTbIBAKOT MO
dopmynam:

106 -0,013
¢ = 1,0m9[ﬁR—] nou 2°10%8 < Re < 51078 (5.3)
g
' =0,9950 npu 5-10°8 < Re < 10%8. (5.4)
€' =1,000 npu 10%8 <Re < 2-10%8. (5.5)
' =1010 npu 2-10°8 < Re < 10%8 . (5.6)

5.5.4 KoadhdpmumeHT ucteyeHus Tpyé BeHTypu co cBapHOW BXOAHOM KOHUYECKOW YacTbio U3 IUCTOBOM cTanu

KoaddpmumeHT ncreyenms Tpyd BeHTypu co cBapHON BXOAHOW KOHUYECKOWM YacTbio M3 JIMCTOBON CTanu pacCumTbIBaOT
no popmynam:

C=0992-0001310% /Re npu 4:10% < Re < 2-10°; 5.7)

' =0,985 npn Re 2 210° . (5.8)

5.6 KoadpchbmumeHT pacwmpeHus

KoadbdpuumeHT paclumpenns ans Bcex pasHoBugHocTen Tpyb BeHTypu paccunTeiBatoT no chopmyne

zj'lK 1 _I84 1 _ TI:K—].:U'IK

T

) 5.9
x =1 1—54T3f“ 1-7 59)

me T=1-2p/p.



®opMyy NPUMEHSIOT TOMBKO Mpu coGriopeHit yenosusi: £ £ 0,25

5.7 HeonpepgeneHHOCTb KoO3adh¢uumeHTa ucteyeHms

5.7.1 HeonpegeneHHocTb koadbduumeHTa nctedeHus Tpyool BeHtypu ¢ nuton (6e3 06paboTkM) BXOOAHOW KOHNUYECKOW
YacTbio paccyMTLIBaOT MO hOpMyram:

Up =27 -Ref10° pu 4+10% <Re < 2107,

Up =07 non Be > 2107

5.7.2 HeonpepeneHHoCTb koadpduumeHTa ucteveHusi Tpybsl BeHTypu ¢ ob6paboTaHHON BXOAHOW KOHUYECKON YacTbio
paccunTbiBalOT No hopmyrnam:

Ue =32-Ref(10°6) npn 2°10%8 < Re <5 10°4.
Ug, =1 npu 5-10°§ < Re £ 1058
Ue, = npn 10%8 < Re < 2:10%8,
Ue = npn 2-10%8 < Re <10%8 .

5.7.3 HeonpegeneHHocTb koaduumeHTa mctedeHmss Tpyd BeHTypu co cBapHOW BXOAHOW KOHWYECKOW YacTbio M3
NIMCTOBOW CTanu paccyuTbIBaloT No popmynam:

Ue =32-Ref10° npu 4°10% <Re < 2107,
U =15 npu 2:10° <Re < 2-10°.
Ue =2 npn Re > 2:10%.

5.8 HeonpeneneHHocTb KO3 cpuumeHTa paclumpeHus

HeonpegeneHHocTb  KoadbduUMeEHTa pacluMpeHuss Bcex pasHoBugHocTen Tpyd BeHTypu npu  ycnosuu, u4To
HeonpepeneHHocTn I, Qf’,rrp M ¥ paBHbl HYMIO, paccuynTbIBaloT No hopmyne

U= @4+1008% 2
i r

5.9 MNoTepu paBneHusn

MoTepu nasneHus Ha TpyGe BeHTypu MoryT GbiTb paccuuTaHbl No hopmyne




fey = ECP B by (5.10)
rae kKoadULMEHT rMapaBMYecKoro ConpoTUBNEHUS paccunTbiBaloT No dhopmyne

£=1014K 5.

3HayeHusa KoadhdULUNEHTOB A, Kl 7] ‘51 npvBeaeHsl B Tabnuvuax 1 v 2.

Tabnuua 1 - Hauenms koadduumenta A 1 koapduumenta £ npu Ee/f = 2 10°

iz 5° 7° 10° 12,5° 15°
A 1,080 1,095 1,1320 1,165 1,145
51 0,10 0,10 0,11 0,13 0,16
Tabnuua 2 - 3HaveHns koapduumneHTa Kl
il 3Havenna £y npn @
5° 7° 10° 12,5° 15°
0,80 0,59 0,55 0,48 0,40 0,33
0,67 0,81 0,81 0,78 0,77 0,66
0,57 0,90 0,89 0,85 0,81 0,77
£050 1,00 1,00 1,00 1,00 1,00
Mpu npoBegeHUn pacyeToB Anis RE,."',S <2 '105 3HayeHue koadpduLmeHTa El MOXeT ObITb BbIYUCIIEHO B
COOTBETCTBMUM C [9].

Mo>HO NpWHATL, YTO OTHOCUTENbHAsH NOTepPs AaBneHus B obem cnyyvae coctaBnseT oT 5% Ao 20%.

6 TpeboBaHUA K yCTaHOBKe

6.1 O6OLwmMe nonoxeHus

O6bwue TpeboBaHusa k yctaHoBke CVY, npuBegeHHble B TOCT 8.586.1 (pasagen 7), cnegyeT NPMMEHATb COBMECTHO C
OONOMHUTENBHBIMU CReLnanbHbIMU TPeboBaHNAMM HAacTosILLEro pasaena K ycTaHoBke Tpyb BeHTypu.

HeobxoamMmyto MUHUMarnbHYO ONVHY NPSIMONMUHENHbIX yyacTkoB UT onpegensioT B 3aBucumocTy oT Buga MC, umx
pasmeLleHns Ha UT n oTHocutensHoro avameTtpa oteepctus Tpydul BeHTypu. Knaccudmkaumnsa sngos MC npusegeHa B
npunoxexuu A.

|MpuMeyaHue - YcTaHOBKa TepMoMeTpa B COOTBeTCTBMM C TpeGosaHusiMu TOCT 8.586.5 (nogpasgen 6.3) He|




nsmeHset Tpebyembix npsMonuHenHbix ydyactkos WUT ana apyrux MC, T.e. nepsudHbIi npeobpasosaTernb
TemnepaTtypbl, TEPMOMETP WIM UX MUNb3y (MPY ee Hanu4YmMKn) He paccmaTpusatoT kak MC.

Ecnu He wcnonb3yloT crtpyesbinpamutens wunn YMIM, ToO MUHUManbHy0 ANVHY NPSMONWHERHbIX ydacTkoB UT
yCcTaHaBnuBalT Ha ocHoBe TpeboBaHuUi, MPUBEAEHHbIX B 6.2.

B cnyuyae npumeHeHus ctpyeBbinpamuTens unu YT MyuHMManesHyto JonyckaeMyo ANVHY NPSMONUHENHBIX Y4acTKOB
WT ycTaHaBnmBalT Ha OCHOBE pe3ynbTaToB WX UCMbITaHWUN Ha cooTBeTcTBUE TpeboBaHusm FOCT 8.586.1 (npunoxeHue
).

MpumeHaTb cTpyesbinpamuTens unu YIIN He pekomeHayeTcs, ecnu Heobxoaumas AnvHa NPSMONIMHENHBIX Y4aCTKOB
WT moxeT BbITb 06ecneyveHa 6e3 nx ycTaHOBKU.

6.2 MuHMmanbHasa AnNvMHa NPAMONIMHEeMHbIX Y4aCTKOB U3MepPUTEernbHbIX TPYO6ONpoBOoAOB

6.2.1 Heobxoammas MUHMManbHas AnvHa nNpsMonvHenHbIx yyactkoB T go u nocne TpyGel BeHTypu B 3aBMCUMOCTH
OT 3HaYeHUs1 ee OTHOCMTENbHOro AnameTpa roprnosuHbl 1 Buaa MC npusegeHa B Tabnuue 3.

Tabnuua 3 - Heobxoanmasi HaMmeHbLlast AfIMHA NPSIMOSIMHENHBLIX yyacTkoB UT mexay Tpybor BeHtypn n MC 6Ges
npuMeHeHuns cTpyesbinpamuTens unn YTl

Bua MC HaumMeHbllas oTHocUTenbHasa AnuHa npsamonuHenHoro yyactka UT npmﬁ ,
paBHOM
0,30 0,40 0,50 0,60 0,70 0,75
AlzI 52:' AlzI 522I AlzI 52:' AlzI 52:' AlzI 522I AlzI 52:'

IOna MC, pacnonoxeHHbix oo CY

3 8 3 8 3 9 3 10 3 14 3 16 8

KoneHo

} a4 8 - 8| - (9| - 10| -] 14 - 116 -
TPOMHWK C 3arnyLLKOiA
[Ba nnn 6onee koneH B ogHOW unu| 8 3 8 3 10 | 3 10 3 18 3 22 8
pasHbIX MIOCKOCTSIX
Mepexon ot 1,33 L) po I} wHa| 4 - 4 - 4 | - 4 - 4 - 4 -
anvie 2,3 1)
Mepexos ot 31 po I wa gnune| 25| - |25 - |55/25/85)25]105 | 25| 115 3,5
3,51
Mepexod om 2L} do L) Ha dnune| 4 - 4 - 6 | - 6 - 7 - 7 -
om 1,51 9031} 4
Mepexon ot 0,67 &} po I} wHa| 4 - 4 - 5| 4|6 |4 7 5 7 6
anvie 2,500
Mepexog ot 0,75 1) po L} wa| 25| - |25] - |25 - |35/25] 55 35 65 4,5
AnvHe 1)

Mepexod om 0,5 L) do I} hHa| S - 10| - 14| - | 16| - 17 | - | 18 -




dnuxe om L} do 2 4

BanopHblill knanaHd unu eeHMulb 41 ) 16 ) 181 - 16 ) 18 ) 19 )
LLlapoBon kpaH unu 3agsuxka 2,5 - 2,5 - 35(25145 25| 55 |35 55 3,5
KomycHbii kpan Ly 14 - 16 - 16 - 16 - 16 - 16 -
CummempuyHoe peskoe cyxeHue| 25 - 25 - 25| - 25 - 25 - 25 -
unu 6ornbwasi eMKoCmb 4

CummempuyHoe peskoe| 40 - 40 - 40 - 40 - 40 - 40 -
pacwupeHue 4

Cmewusarowjuti rnomoku| 30 - 30 - 30 - 31 - 34 - 35 -
MPOUHUK 4

Passemensiowjuti rmomok| 13 - 13 - 14 - 16 - 20 - 21 -
MPOUHUK 4

4 23 - 23 - 23| - | 23| - 23 - 23 -
Bameop (3acnoHka)

IOna MC, pacnonoxeHHbix nocne CY

Jobown Bug MC ffcf > d

1 y .
) B «konoHkax A npuBedeHbl 3HAYeHWUs! ANWHbI, COOTBETCTBYIOLLME HYNEBOW  AOMOMHUTENbHOM
HeonpeaeneHHoCTH KoahduumeHTa ncteyenms (cm. 6.2.3).

2 .
) B konoHkax B npuBedeHbl 3Ha4YeHWUs1 ANWHbI, COOTBETCTBYIOLLME [OMONHUTENbHON HeonpeaeneHHOCTH
koadpdumumeHTa ncteveHus, pasHom 0,5% (cm. 6.2.4).

3

Pagwnyc narmba koneHa formkeH ObiTe Gorblie unu paseH amameTtpy UT.

4 .
) JaHHble npuBefeHbl Ha OCHOBE pe3yrbTaToB 3KCMEPUMEHTarbHbIX MccrnefoBaHuid apyrmx BugoB CY ¢
YYETOM MEHbLLEW YyBCTBUTENLHOCTU TPY6 BEHTYpU K UCKaXeHW0 NPOunsi CKOPOCTEN NoToka.

MpumeyvaHuna
1 MNpaAmonuHeriHble yyacTkn Ao Tpyobl BeHTypu AOMKHBI ObITb M3MepeHbl OT OCY OTBEPCTUIN OTOopa AaBneHus,
pacnomnoXeHHbIX Ha BXOAHOM LMNMHAPUYECKOM ydvacTke A (cMm. pucyHok 1), mocne Tpy6el BeHTypu oT ocu

oTBepcTUit oTGopa AaBneHus B ropsioBuHe E (cM. pucyHok 1).

2 lNpoyepk "-" B rpadhe ykasblBaeT, YTO AaHHbIE MO COKpaLLeHuWto AnuHbl T oTCyTCTBYIOT.

[INsi IPOMEXYTOUHbIX 3HAYEHNA {3, He yKa3aHHbIX B Tabnnue 3, HaUMEHbLLYIO ANUHY NPSIMOMUHENHBIX YYaCTKOB
T paccunTbiBaloT METOAOM NIMHENHON MHTEPNONSALMK AaHHbIX Tabnuubl no dopmyne

f LI_LE
—=————F -5y +1a, (6.1)
i) .81_#32 2 2




roe 91, £y - 6nuxaiwee 6onbwee k [ 3HaueHne oTHocuTenbHoro anametpa CY 1 cOOTBETCTBYIOLEE EMY
3HaYeHWe OTHOCUTENBHOM ANMHBI NPAMONUHEHoro yyacTka UT, ykasaHHble B Tabnuue 3;

'82' Lz - Onunxanlee MeHbluee K |8 3Ha4YeHne OTHOCUTENTIbHOro gnameTpa CYwu CooTBeTCTBYylOLLlEee emy
3HayYeHne OTHOCUTENBHOM ANWHbLI NPSMONMHENHOro yyactka VT, ykasaHHble B Tabnuvue 3.

[NpumeyaHne - Ecnu pacyeT NpoBOASAT MO AaHHLIM KONOHOK B, TO npu oTCyTCTBMM AN |82 3Ha4YeHuA Lz ero
NPUHUMALOT paBHbIM 3HaYeHW0, NMPUBEAEHHOMY B KOMOHKe A.

Pesynbtat pacyeta no dopmyne (6.1) OKpyrnsT [0 3HAYeHMsl, COCTaBMAIOLWEro MNOMOBUHY eauHULbI
nocnepHero paspsaga Lenon 4yactu yncna.

Ona MC, He ykasaHHbIX B Tabnuue 3, Heobxoanmas MUHUManbHasa ANuHaA NpAMonuMHenHblx yyactkos AT oo

Tpy6bl BeHTypu gomkHa 6biTb HE MeHee 4000 CokpallleHne AnuHbl NPSAMONUHENHoro ydactka UT ona aaHHbIX
MC He pgonyckaeTcs.

MpumeyaHmne - YcTaHOBNEHHas HACTOALMM CTaHAAPTOM HeobxoAMMas MMHUManbHasa AnnHA NPSAMONMHENHbBIX
yyactkoB UT pgna MC, He ykasaHHbix B Tabnuue 3, sIBNsSeTCA MakCMManbHOW ANMHOM W3 [A0MyCKaemblX
MUHMMAanbHLIX ANWH NPAMONMHENHbIX ydYacTtkoB WUT nepen Tpybonm BeHTypu, nostomy ana psga MC, He
BKIIOYEHHbIX B Tabnuuy 3, yka3aHHasa AnvHa yctaHoBneHa c 3anacom.

6.2.2 Ecnn Tpy6a BeHTypu npumeHsieTcs A4ns BbINOMHEHNS UcCeaoBaTenbCkux paboT nnm ncnonb3yeTcs B KayecTse
aTanoHHoro CU npu kanumbpoBOYHBIX MNM MOBEPOYHbIX paboTax, pekoMeHOyeTCs yBenMuuTb He MeHee Yem B 2 pasa
3HayeHns AnuH npsMonuHenHsix yqactkos T go CY, ykasaHHble B Tabnuue 3.

6.2.3 Ecnn pnuHa npamonuHenHoro yyactka UT He meHee 3HayeHusi, yka3aHHOro B KoroHke A Tabnuvupl 3, TO
HeonpeaeneHHoOCTb ko3 urumeHTa ucteveHusa Tpyobl BeHTypu cooTBeTCTBYET YKazaHHow B 5.7.1, 5.7.2 1 5.7.3.

6.2.4 Ecnv anvHa npsMonuHenHoro yvactka UT go wnu nocne Tpybbl BeHTypu MeHee 3HayeHwsi, ykazaHHOrO B
KONMOHKe A, HO He MeHee 3HayeHus, NpuBedeHHOro B KonmoHke B Tabnuubl 3, cnegyet apudmetnyeckn [obasutb
AononHuTenbHylo HeonpegeneHHocTb 0,5% Kk HeonpegeneHHocTn koaddmumeHTa wuctevenns Tpybel BeHTypw,
ykasaHHon B 5.7.1,5.7.2 n 5.7.3.

6.2.5 He ponyckaeTcs:

- yCTaHaBnuBaTb NPAMONMHENHbIE y4acTkn T, AnvHa KOTOpbIX MEHee yka3aHHOWM B KOnoHke b Tabnuvupl 3;

- OOHOBPEMEHHO yCTaHaBnuBaTb 0 U nocre Tpyobl BeHTypu npsmonuHenHble yyacTkn UT, anvHa KOTopbIX MeHee
yKa3aHHOW B KOMoHke A Tabnuupl 3.

6.2.6 PekomenayeTcsa perynMpoBaTb pacxod MOTOKa apmaTypoOu, pacrnonoXeHHow nocne Tpyobl BeHTypu. 3anopHasa
apmatypa, Haxogswascs Ha UT go Tpybbl BeHTypu, gomkHa ObITb MOMHOCTBIO OTKPbLITA.

6.2.7 Ecnu gnameTp NpOXOgHOro OTBEPCTUS 3anopHOW apmatypbl oTnvyaeTca ot AnameTpa VT He 6onee yem Ha 1%,
TO Takasi 3anopHasi apmaTypa MOXeT paccMaTpyBaTbCs Kak YacTb NPSAMOnUHEHoro yyacTtka UT.

3anopHasi apmatypa, npuBeeHHast B Tabnuue 3, MeeT Takol e HOMUHanbHbI anameTp, kak u UT, a auameTp ee
NPOX0OAHOro OTBEPCTMS OTNnYaeTca oT avameTpa T Ha 3HaveHue Gonee 1%.

6.2.8 [InvHa npsamonuHeriHbix ydactkoB UT, yka3aHHaa B Tabnuue 3, onpeaeneHa aKCnepuMeHTanbHO B YCNOBUSIX
cTabnnmManpoBaHHOrO NOTOKa HEMOCPeACTBEHHO nepen nccnegyembim MC. Ha npaktuke gaHHoe ycnoBue MOXeT ObiTb
YYTEHO NMyTeM BbINOMHEHWS CneayoLwmx TpeboBaHun:

a) ecnu go Tpy6bl BeHTypu ycTaHoBNeHO nocnegoBaTtenbHO Heckonbko MC, To BbIMOMHAT credytoLuee:

1) AnvHy npsiMonuHeriHoro yvactka T mexay Tpyboi BeHTypu n 6nmxanwmnm k Hen MC onpegensitot no 6.2.1-6.2.7;

2) npamonuHerHbin yyactok UT mexay asyms bnvxkanwmmun k Tpy6e Bentypn MC gomkeH mmeTb ANWHY, pPaBHYHO
nornoeuHe Unn Gonee NOMOBUHLI 3HAuYeHWs, onpefensemoro no Tabrmue 3 ans [, pasHoro 0,70 (HesaBMCUMO OT



dakTuyeckoro 3HadveHns {3) u Tuna sToporo MC, HauBonee ymanenHoro oT Tpybbl BeHTypu. Mpu 3ToM paccTosiHue
mexgy MC asnsaetca kpaTHbIM BHYTpeHHeMy AnameTpy ydactka UT mexay atumu MC. Ecnn anvHa npsaMonmHenHoro
yyactka UT gns g= 0,70 BbIOpaHa M3 KOMOHkM A Tabnuubl 3, TO HeonpedeneHHOCTb Ko3ahdUUMEHTA UCTEYeHUs
COOTBETCTBYET yka3aHHou B 5.7.1, 5.7.2 n 5.7.3. Ecnu anvHa npamonuHenHoro yvactka T ans =070 BblOpaHa 13

konoHkun B Tabnuupl 3, TOo K HeonpedeneHHOCTM KOo3hULIMEHTa UCTeYeHUsl criegyeT apudMeTudecku [o6aBuTb
[OMONMHUTENBHY HeonpeaeneHHocTb 0,5%.

Ecnu pacctosiHne mexay BTopbimM 1 TpeTbm MC MeHee 5 Lo TpeTbe MC TpebyeT GonbLiero NnpsMoNMHERHOro
yyacTka, TO NPsSIMONIMHENHbIA y4acTok mexay AByms 6nvxanwummn k CY MC onpenensitoT kak MOMoBUHY UNn

Goree MONOBWHLI 3HAYEHUs, onpefensemMoro no Tabmvue 3 Ans @ , pasHoro 0,70 (HesaBUCUMO OT

haKkTUYeckoro 3HaueHus {3 ) 1 Tuna TpeTbero MC;

3) ponyckaeTcs YaCTUYHOE MIM MOJIHOE COKpaLleHWe paccTosiHuA mMexay asymst MC, 6nvxanwumm k Tpy6e BeHTypwy,
3a CYeT COOTBETCTBYHOLLEro yBenuueHus anuHel UT mexay Tpyboi BeHTypu u Gnkanwmm neped HAM MC (CM. pucyHOK
2). Mpu 3TOM JOIHKHO BLIMONHATLCSA YCIOBME NepeyncrneHns 6);

6) MC Buga "[1Ba nnn 6onee koneH B 04HOM MNW pasHbiX NnockocTax" (cMm. Tabnuuy 3) OMKHO ObITb MOMELLEHO Ha
paccTosHumM OT TpyObl BeHTypu He meHee Tpebyemoro mexay atum MC n Tpy6oii BeHTypu, B cooTBeTCTBUM C Tabnuuen
3, HesaBucumo oT uucna MC, Haxogswmxca mexgy atum MC un Tpybon BeHTypu. lMpu aTomM pacctosiHne snseTtcs
KpaTHbIM BHYTpeHHeMy pguameTpy yyactka WT, pacnonoxeHHOro HenocpeAcTBEHHO nepen Tpybon BeHTypu, un
nsmepsetcsa oT Tpybel BeHTypu oo rpanuusl MC (Bkmtovasa anvHel MC, Haxogswmxcs mexay Humn). Ecnm paccrosiHue
onpeneneHo no 3HavyeHuaM, NpUBeAEHHbIM B KOMNoHke b Tabnuubl 3, To kK HeonpeaeneHHOCTN KO3 ULMEHTa NCTEHEHNS
pormkHa ObiTe apudmeTnyeckun gobaBneHa AononHutenbHast HeonpegeneHHocTb 0,5%. MNpu aTtom He ponyckaeTcs
cokpalwiaTb ANVHY ApYrMx npsMonuHenHblx ydactkoB WT, T.e. gononmHuTensbHass HeonpeaeneHHOCTb He [OoIbkHa
pobaenaTbcsa Gonblue o4HOro pasa, UCXoAs U3 YCNoBUIM nNepedncneHnii a) u 6);

B) Npu Hanuymm AByx unu 6onee koneH nx cnepyeT paccMmaTpueaTh kak oguHodHoe MC (cm. Tabnuuy 3), ecnu anuHa
Mexay nocriefoBaTenbHbIMM KoreHamn MeHee 15 £ .

o

2
/ ..

3,50 4,50

i

a2

2
I ..

8D |
1 - pudbcpysop; 2 - LapoBoW KpaH unu 3aasmkka; 3 - Tpyba BeHTypu

PucyHok 2 - CxemMa pacnosnoXXeHusi LiapoBOro KpaHa unmn 3agBukk/ npu =06

6.2.9 Ha pucyHke 3 npuBeaeHbl ABa npymMepa npumeHeHust TpeboBaHUii, ykasaHHbIX B nepeymcneHusix a) u 6) 6.2.8.

B kaxagom npumepe BTopoe MC (cM. pucyHok 3) oTHocuTenbHO TpyObl BeHTypu npeacraensiet cobort MC Buaa "[OBa
unu 6ornee KoneH B OOHOM MMM pasHbIX MOCKOCTAX", @ OTHOCUTENbHbLIA AnaMeTp Tpyobl BeHTypu paseH 0,75. OnuHy



NpsIMONMHENHbIX y4acTkoB WT onpedenstoT M3 yCcrnoBusi HEAOMNYyCTUMOCTWM [AOMOSIHUTENbHOW HeonpeaeneHHOCTH
KoahpULmMeHTa UCTEYEHNS.

Ecnun nepeoe MC - wapoBoW kpaH (CM. pUcyHok 3a), To:

- ANWHA NpPSMONMHEHOro yyacTka VT mexay Tpybon BeHTypu u KpaHoM ormkHa ObiTb HE MeHee 5,5 L (cm. Tabnuuy
3);

- AnvHa npsimonuHenHoro ydactka T mexay MC Buaa "[iBa vnu 6onee KoneH B OAHOW UMW pasHblX NockocTsx" n
KpaHOM [OJSKHa BbiTb He MeHee 91 (cM. NyHKT 2) nepeuncnerus a) 6.2.8);

- pacctosiHne mexay MC Buga "[iBa vnuv 6onee KoneH B OAHON MM pasHbIX NIIOCKOCTSX" U Tpybon BeHTypu LOMKHO
6bITb He MeHee 22 I (cMm. nepeuncrieHve 6) 6.2.8).

~
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PucyHok 3 - MpumMepbl onpeaeneHns HeO6XoAMMbIX ANWMH NPSAMONMHeNHbIX yyacTkoB UT (cm. 6.2.9)

Takum obpa3oM, ecnu LapoBON KpaH MMeeT AnuHy 1 P TpebyeTcs [OOMNOMHUTENbHLIA Y4acTOK ANUHON
B.000=220-10-90-550 | 3101 yyactok UT MoxeT GbiTb pacnorioxeH Nn6Go MOMHOCTbIO [0 MMM mocre

LLapOBOro KpaHa, B0 YaCTUYHO A0 M YaCTMYHO NOCIEe Hero.

PekomeHgaumn nepeuncnenus a) 6.2.8 no3sBonsAT nepemecTutb WwWaposon kpaH k MC npu ycnosum, 4To pacctosiHne
mexay MC v Tpy6oit BeHTypu He meHee 22 £} (cM. pucyHok 36).

Ecnu nepeoe MC - nepexonHuk (auddysop) ot 0,67 £} no I} na pgnvme 2,5 £ (cm. pucyHok 3B), To:

- AnvHa npsiMonuHeriHoro yyactka UT mexgy amddysopom n Tpybon BeHTypu gormkHa ObiTb HE MeHee 7.0 (cm.
Tabnuuy 3);

- ANuHa npsaMonuHenHoro ydactka AT mexay MC Buga "[Ba unu 6onee KoneH B OAHON MM pasHbIX NockocTax" m



IMdy30poM OoIKHa BbiTh, Mo KpaiiHei mepe, 2 06712 = 610 (cm. nyHKT 2) nepeuncnenus a) 6.2.8);

- pacctosiHme mexagy MC Buga "[lBa nnu 6onee koneH B OAHON Uy pasHbiX NnockocTsx" u Tpybor BeHTypu gomkHo
GbITb, MO KpaiiHeit Mepe, 22 £} (cMm. nepeuncnerme 6) 6.2.8).

Takum o06pa3oM, ¢ yd4eToM [OnuHbl auddysopa 2,5 L} TpebyeTcs [OONOMHUTENbHbIN ydacTok WT  AnvHOM
6,000 =220 -T70D-60-2510 koTopblit MOXeT 6bITb NMMGO MOMHOCTBLIO 40 UMW NOCHE KpaHa, NGO YacTUYHO A0
WM YacTMYHO NOCIE Hero.

6.3 CTpyeBbINpAMUTENUN N YCTPOUCTBA NOArOTOBKM NOTOKA

Ona  ymeHbleHUs AnvHbl  MPAMOMUHENHbIX yyactkoB WT o Tpybel BeHTypu MoryT OblTb  NpUMEHEHbI
cTtpyesbinpamuteny unu YT, Jonyckaetca ncnonb3oBaTb TOMbLKO Te BUAbI cTpyesbinpamuTenen unu YII, koTopble
NPOLLNN MCnbITaHUA Ha cooTBeTcTBME TpeboaHusm MTOCT 8.586.1 (npunoxenune XK). B niobom crnyvae uvcnbiTaHus
cnepyeT NPOBOAUTL C NPUMEHEHWeM TpyObl BeHTypu.

6.4 [lononHuTenbHble TPpeboBaHUA K ycTaHOBKe Tpyo BeHTypu
6.4.1 OkpyrnocTb U LUIIMHAPUYHOCTb TPYObI

6.4.1.1 Ha yyactke UT pnvHOM He MeHee ZD, pacnonoXeHHOM HernocpeacTBEHHO nepeq BXOOHOW TOpLEBOW
UMNMHOPUYECKOW YacTblo TpyObl BeHTypu, HM oOHO 3HayeHue guameTpa B NoOON NMOCKOCTU Ha AaHHOM OTpe3ke He
[OOIDKHO OTNNYaTLCS OT CPeaHEero 3HayeHns BHyTpeHHero avameTpa AT Bonee yem Ha 2%.

6.4.1.2 CpepHee 3HauyeHue BHyTpeHHero auameTpa WT, npumbikatowero k Tpybe BeHTypu, OOMKHO OTNMYaThCsa He
6onee yeM Ha 1% 3Ha4veHWs cpegHero AnameTpa BXOOHOrO LIMITMHAPUYECKOro yyacTka Tpybbl BeHTypm (cm. 5.2.2).

6.4.1.3 BHyTpeHHun auameTtp AT, pacnonoxXeHHbln HenocpeacTBeHHO 3a Tpybon BeHTypu, fomkeH ObiTb HE MeHee
90% puameTtpa Ha cpese ee auddysopa. ATO O03Ha4aeT, YTO MOryT ObiTb MCNONb30BaHbl TPYHONPOBOALI C TaKUM Xe
AvamMeTpoM OTBEPCTUS, KaK U Yy BbIXOOHOIO ceveHus auddysopa Tpybsl BeHTypw.

6.4.2 LllepoxoBaTocTb

OTHOCUTenNbHas LepoxoBaTocTs UT Ha anvHe He MeHee 2 L) [0 Tpy6bl BeHTypu [OMKHA YAOBNETBOPATL YCHOBMIO

RafD £32-107%
6.4.3 KpenneHue Tpy6bi BeHTypu

CwmelleHne ocu T nepep TpyGoin BeHTypyu OTHOCWUTENBHO OCKU TpyObl BEHTypu, M3MepeHHOe B MIOCKOCTM CThiKa

TpybonpoBoaa ¢ LMMUHAPUYECKMM YHaCTKOM A Tpybbl BeHTypu, fomkHo 6biTb He 6onee 0,005 L) . B3aumHblii nepekoc
ocelt Tpy6bl BeHTypu n UT gonxeH 6biTb He 6onee 1%. Cymma yKkasaHHOrO 0CEBOro CMELLEHNS U MOMOBUHBI OTKMOHEHWS

Ouametpa (cMm. 6.4.1.2) UT oT cpegHero 3HadyeHusi anameTpa LMIMHOPUYECKOro yvacTtka A ponxHa 6biTb He Gonee
0,0075 L.

MpunoxeHue A
(obs13aTenbHOE)

Knaccudumkauma BuaoB MeCTHbIX CONPOTUBINEHUN

A.1 KoneHo u rpynna koneH

A.1.1 "KoneHo" - n3rné TpybonpoBoga paBHOro ce4eHus B OQHOW NIIOCKOCTW Noj yriom ¥ , paBHbIM oT 5° go 95° (cm.
pucyHok A.1a).
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PucyHok A.1 - KoneHo u rpynnbl KoneH

A.1.2 "[1Ba nnu 6ornee KONeH B OAHON UNKN pasHbIX NAOCKOCTAX" - ABa nnun 6onee KoneH, 0Cu KOTOPbIX PacrnoNoXeHbl B
O[HOM MIIOCKOCTM UMK pasHbIX MIIOCKOCTSAX (CM. pucyHkn A.16, B, T, A, €), Creaywmx HenoCcpeacTBEHHO OAMH 3a OPYrUM

Ha pacctosinum { + 1500,

A.1.3 MpaHnuen mexay KoneHom (rpynmnomn KoneH) u NpsMONMHENHbIM yyacTkom UT cumtaloT ceveHue, B KOTOPOM
n3rnmb Tpybonposoaa nepexoauT B NPSMON Y4acCTOK.

A.1.4 BHyTpeHHU pagunyc nsrmba koneH AomKeH ObiTb HE MeHee paguyca Tpybonposoaa.
A.2 TporiHUKM

A.2.1 TPOMHWK - OUTUHI, COCTOSALLMNA U3 TPEX COEAMHEHHbIX 3BEHLEB TPYOOMPOBOAA, OCU KOTOPbLIX NexaT B O4HON
NOCKOCTW.

"TPOVHUK C 3arnylwkon" - TPOWHWUK, COCTOSLUMA M3 OAHOrO 3arfylEeHHOro 3BeHa M ABYX OTKPbITbIX 3BEHbLEB (CM.
pucyHkn A.2a, 6).
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PucyHok A.2 - TporiHuku

Ecnn gnameTp 3arnyweHHoW Tpybbl TPOMHMKA, HE M3MEHSOLWEro HanpaeneHue notoka (CM. pucyHok A.26) meHee
0,13 ri , TO AaHHbIN TPOMHUK He aBnsietca MC.

"Pa3BeTBNAOWNA NOTOK TPOUHUK" - TPOMHMK, NOTOK B KOTOPLIN BXOAUT Yepe3 oO4HO 3BEHO (CM. pucyHkn A.2B, T), a
BbIXOOWT Yepes ABa 3BeHa.

"CmeLunBaoLWnA NOTOKN TPOMHUK" - TPOMHUK, NOTOK U3 KOTOPOro BbIXOOUT M3 OOHOro 3BeHa (CM. pucyHku A.2a, e), a
BXOOWT B ABa 3BEHa.

A.2.2 TMpu onpegeneHnn OnuHbl NPSMOSIMHENHOTO yYacTka neped TPOMHUKOM WK 32 HUM PacCTOsiHUE U3MepsitoT OT
TOYKW NepeceyeHnst ocei 3BeHbEB.

A.2.3 Ecnun pacctosiHe mMexay TpOoWHMKamMu, KOTopble pas3BeTBMISAKT MNOTOK, He npesbillaeT 51}, 10 BCe TPOWMHUKN
o6beauHsaoT B ogHo MC - "Pa3seTBnsitoLniA NOTOK TPONHMK" (CM. pUCYHOK A.2X).

A.2.4 Ecnu paccTosiHie Mexay TPOMHUKaMM, KOTOPble CMELLMBAIOT MOTOKM, He mpeBbiaeT 54}, To Bce TPOMHWKM
06beanHsaT B ogHO MC - "CmelumBaroLLmii NOTOKN TPOMHKK" (CM. pUCYHOK A.21).

A.3 MNepexogHble yyacTku Tpyo

A.3.1 Anddy3op - KOHycHoe paclumpeHne Tpybonposoaa ¢ NPSAMOMMHENHOW NN KPUBOMMHENHON obpasyloLlen (CM.
pucyHok A.3a).
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PucyHok A.3 - NepexoaHble y4acTku 1 3anopHasa apmaTypa

Oundbdpysop xapakTepusytoT KOHYCHOCTbIO K,. 1 oTHoweHnem guameTpa UT nocne guddysopa k guametpy T go
anddysopa. KoHycHoCTb Avddy3opa pacCcunTbiBalOT Kak OTHOLIEHUE pa3HOCTU AMaMeTpoB ABYX MPSMONMHEWNHbIX
Y4aCTKOB TPYGONPOBOAOB, COEAMHEHHBLIX KOHYCOM, K ANWHe { 3TOro KoHyca no cdhopmyne

E, =D{(Dyf Dy -1l (A1)

roe n L5 - npnameTpsl ABYX NPAMONMHENHBIX y4acTKoB TpyGonposoaa, npudem Llq > .
2 2

Oundbdysop, umetowmin koHycHocTs (0,13+0,01) n oTHoweHue gnametpos (1,49+0,03), otHocAT k MC Buaa "lMNepexos



010,674 po f) wapnune 2,500,

Oudhdysop, nmetowmin koHycHocTb (0,25+0,03) n oTHoweHne grnameTpos (1,331+0,03), otHocaT kK MC Buaa "Mepexof
010,75L no L} wapgnumwe 1.

IOndbdpysop, nmetownii KOHycHocTb B Npeaenax ot 0,25 o 0,5 n oTHoweHue anameTpos (2+0,04), otHocAT kK MC Buaa
"Mepexogn o1 0,5 no I} Hapgmuwe ot L) po 2.0,

Oudpdpysop cumTaloT NPAMONMHENHBIM YH4aCTKOM NPU BbINOMHEHUW YCNOBUN:

DL K, 202 (A.2)

1< Dy /0y <11, (A3)

B atom cnyyae anuHy npsiMonuHerHoro yyacTtka T paccuntbiBatoT 6e3 yyeta guddpysopa kak MC.

A.3.2 CummeTpuryHOE peskoe paclumpeHune (cM. pucyHok A.30) - ycTyn unu auddysop, yaoBneTBOPSIOLLMIA YCNOBUSIM:

K, »05; (A.4)

Dyl Dy > 11, (A.5)

A.3.3 KoHdysop - koHycHoe cyxeHue TpybonpoBoda C MPSIMOSIMHENHOW WNW KPUBOMUHEWHOW obpasytollen (cwm.
pucyHok A.3B).

KoHdpy3op xapakTepuayoT KOHYCHOCTbIO .4 KOTOpYyto paccuutbiBatoT no popmyne (A.1), 1 OTHOLEHNeM avameTpa
WT po auddysopa k guametpy UT nocne auddysopa.

KoHdpysop, nmetowmin koHycHoctb (0,14+£0,015) n oTHoweHnne guameTtpos (1,33+0,03), otHocaTt k MC Buaga "Mepexoq
ot 1,335 pno I} wapgnuwe 2,300

KoHdy3op, umetowmii koHycHocTs (0,8+0,03) 1 otHoweHne amnameTtpos (3+0,06), otHocaT k MC Buaa "lMepexop ot
3. po ' wa pgrvne 3,550,

KoHdy3op, nmetomn koHycHocTb B npegenax ot 0,33 go 0,67 n oTHoweHwe anameTpos (2+0,04), otHocaT k MC Buaa
"Mepexog ot 2} go £} wapnvne ot 1,55 po3 i)

KoHy30p cumTaloT NPSMOSIMHEHBIM Y4aCTKOM MPY BbINMOSTHEHWM YCIOBUIA:

0< K, £0.2; (A6)

L0<Dy 1oy <11, (A7)
A.3.4 CnMmmeTpurUHOE peskoe Cy>KeHUe - KOHPY30p unu yctyn (CM. pucyHok A.3r), ecnn OH oTBeYaeT YCNoBUSIM:

K, » 087, (A.8)

DyiDy >l (A.9)

A.3.5 lpaHuuen mexay Ouddy3opoM unu KoHdY30pOM U MPSAMOSNUMHENHbIM ydyacTkom WT cuuTaloT ceyeHue, B
KOTOPOM KOHYC NepexoauT B NPSIMON KPYriblA LMNUHAP.

A.3.6 MNepexogHble yyacTkn UT pekoMeHayeTCsi M3roTOBMSATb C KPMBONMHENHOW 0OpasytoLler B cootBeTcTBMM ¢ TOCT
17378 ¢ yueTom TpebOBaHWIN HACTOSILLLETO NPUIIOXKEHUS.

A.4 3anopHasa apmaTtypa



A.4.1 3anopHyto apmatypy knaccuduumupytot B cootBetcTBumn ¢ FOCT 24856.

Ha pucyHke A.3 npeacrtaBrneHbl B Ka4ecTBe NPYMEPOB CXeMbl 3aMOpHOW apMaTtypbl: 3aABWKKM (CM. pucyHok A.34);
LLapoBOro kpaHa (CM. pucyHok A.3e); KOHYCHOro kpaHa (cM. pucyHok A.3n); 3aTBOpa (CM. pUcyHkM A.3X, K); KnanaHa (CMm.
pucyHok A.3n).

[MpumevaHne - B TexHuyeckom nutepaTtype 4acto BMECTO TepMuHa "knanaHn" MCnonb3yeTcs TEPMUH "BEHTUNBL',
BMeCTO "3aTBOp" - "3acnoHka".

A.4.2 ['paHunLEen Mexay 3anopHow apmatypow noboro Tuna u AT cumMTaloT MecTo ux coeguHeHus.

A.5 CoBMeLLeHHble MeCTHbIe conpoTuBneHus

B oaHO mecTHoe conpoTuefeHne crnenyet 06beMHATL TPOVHUKM C KOSleHaMu B Cryyasx, NpUBeAeHHbIX Ha PUCYHKe
AA4.

< 150

/AN i/

VT

¥ / ] - <70
/ Q KCY @
v
darnywka /
/ O
() KCY¥

3arnywka KCY

a e X

PucyHok A.4 - MecTHble CONpOTUBIEHMS, KOTOpbIE crieayeT 06beanHsaTb B ogHo MC

MC, npuBeneHHble Ha pucyHke A.4, oTHocaT kK MC Buaa "[1Ba n 6onee KoneH B OAHON UK pasHbIX NITOCKOCTAX".
A.6 OcobeHHOCTM onpeaeneHUs ANVH AN CMeLIMBaloLWEero NoToKU TPOMHUKA

Ecnu nepen CY yctaHoBneHo MC Buaa "CmelumBatoLmin NoTOKU TPOMHKMK", TO COOTBETCTBME TPeOOBaHMSAM K ANMHAM
NpsIMONMHENHbIX yyacTkoB WUT HeobxoguMMo npoBepsATb MO BCEM 3BEHbsIM TpyO, oOpasylolwum 3TO MeCTHOoe



COMNpOTMBIIEHME, HaNpUMep Mo CXeMe, NPeACTaBIIeHHOW Ha pucyHke A.5.

Mapaxop o1 30 go O
Ha anuHe 3,50 .
3‘\ N
E ] [ e = o, T | i
f- L
CMBLUMBIINLMA MOTOKM cy
TPORHAK
BeHmune

PucyHok A.5 - BosamoxHas cxema yctaHoBkM MC "CmelumnBatowwmii NoTokn TporHuK" nepeq CY

B cootBeTcTBUM C Tabnuuen 3 un TpeboBaHusiMK 6.2.8 nocne BeHTUNS HEOOXOAMM y4acTOK AMMHON 9l) , a nocne MC

Tvna "MNepexon oT 30 o D ha anviHe 3,5D" -5257) . Ecnn ONVHBI NPAMOSIMHENHBIX Y4aCTKOB nepes TPOMHUKOM
COKpalleHbl B 00OMX HanpaBneHusX WAM TOMIbKO B OOHOM HanpaBfieHWu, K HeomnpedeneHHOCTU KoadhduumeHTa

ncTeyeHus: apudMeTYeckn o0GaBNAT AONOMHUTENbBHYIO HEONPEAENeHHOCTb, paBHyto 0,5%.
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(2]

MexayHapoaHbI cTaHgapT
MCO 5167-1:2003

(International Standard ISO
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5167-2:2003)
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