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Mpeancnoeue

1 NOOTOTOBINEH Accounauunein «mgpoaHepreTnka Poccumn» Ha 0CcHoBe COGCTBEHHOrO NepeBoda Ha
PYCCKWIA S13bIK aHIMOA3LIYHOW BEpCUW CTaH4apTa, YKazaHHOro B MyHKTe 4

2 BHECEH TexHn4yecknm KOMUTETOM no cTangaptM3auun TK 016 «DnekTpoaHepreTuka»

3 YTBEPX/EH W BBEJEH B IEMCTBWE Mpukasom ®enepanbHOro areHTCTBa No TEXHUYECKOMY pe-
rynupoBaHuio U MeTponorum ot 24 Hoabpsa 2021 . Ne 1551-cT

4 HacToslwmii cTaHAapT MAeHTUYEH MexayHapogHomy ctaHgapTy M3OK 62364:2019 «MawwuvHbl rugpas-
nuyeckue. PykoBoasLlme yKkaszaHua no paccMoTpeHuto ruapoabpasmeHon apo3un B TypbuHax Kannana, ®paH-
cuca u lMenTtoHa» (IEC 62364:2019 «Hydraulic machines — Guidelines for dealing with hydro-abrasive erosion
in Kaplan, Francis and Pelton turbines», IDT).

HaumeHoBaHue HacTosLWero ctaHaapTa M3MEHEeHO OTHOCUTENbHO YKa3aHHOro MeXAyHapodHOro CTaH-
napta ansa npuesegeHus B cooteetcteue ¢ FOCT P 1.5—2012 (nyHkT 3.5)

5 BBE[JEH BIEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepanbHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmu3sayuu & Pocculickol ®edepayuu». Mugopmayus ob u3-
MeHeHUSX K HacmosuwieMy cmaHdapmy nybriukyemcs e exe200HOM (M0 COCMOSHUK Ha 1 AHeaps meKyuwieao
2o0a) uHghopmayuoHHOM ykazamene «HayuoHanbHble cmaHOapmei», a oghuyuanbHbil MeKcm usmMeHeHul
U MONPasoK — 8 eXeMeCcisYHOM UHOPMaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) unu ommMeHbl Hacmosue2o cmaH@apma coomeemcmayouwee ygedomneHue bydem
onybnukoeaHo 8 6ruxaliweM 6bINyCKe eXeMeCsYHO20 UHGOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmei». Coomeemcemayiou,as UHGopmayus, yeedoMieHUe U meKkcmbl pa3Mewalomcs makxe e UH-
hopmayuoHHOU cucmeme obueao nofib3o8aHus — Ha oguluansHoM calime @edepanbHo20 azeHmemea no
MexHUYeCcKoMY peaynupoeaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© IEC, 2019
© OdopmneHue. ®IeBY «PCT», 2022

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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FOCT P M3K 62364—2021

BeegeHue

MexayHapoaHeli ctaHgapt MOK 62364 nogrotoeneH TexHudeckum komuTtetom M3IK TK-4 «wmgpas-
nuyeckne TypOWHbI». HacToslwee BTOpoe WM3gaHWe cTaHOapTa OTMEHSIET U 3aMeHseT nepBoe W3gaHue
M3K 62364, koTopoe noaBeprinock TeXHMYECKon nepepaboTke.

HacTosillee u3gaHue coaoepxuT crnefyiolne 3HaduTeNbHble TEXHUYECKUE U3MEHEHWUS! OTHOCUTENbHO
nepeoro U3gaHus:

a) moguduumpoeaHa dopmyna pacyeTta TBO ansa 3TanoHHON MOLENM KOBLLUOBOW TypOUHbI;

b) moguduumpoeaHa popmyna Ana pacdeTa HTepeBana otbopa npoo;

C) cywecTBeHHOW MoAMMKaUMmM NogBeprnack rmaea no CTOMKMM K ruapoabpasvBHON 3p03UN MOKPLI-
TUSM;

d) yoaneHo npunoXeHwe ¢ HaTypHbIMU AaHHBIMW O CTOMKKX K rapoabpa3nusHOn 3po3un MaTepuanax;

e) pobasrneHa ynpoLleHHas oueHKa ruapoabpasvBHON 3po3unn.

Mo BcemMy MUpY YBEMUUYMBAETCS KOMUYECTBO MMOPO3MEKTPOCTAHLMIA, HA KOTOPbLIX UMEKTCHA Npobnemsl,
CBSA3aHHbLIE C HANMM4YUeMm ruapoabpasvMeHon 3po3uun. [na MMHMMKU3aUuy BO30ENCTBUA 3TOMO ABMEHNS Heobxo-
aum obwmin noaxon. Ytobsbl oueHUTE 0OBEM 3p03MK U €€ BO3AEVCTBME HA 3KCMNyaTauuio, creqyeT NpoBoaUTh
ee OLEeHKY yXe B Hayarne CTaguv nnaHMpoBaHus. [1ns 370ro HeoGXo04uMO 3HaTb BAMSAIOLLME NapameTpbl U Ux
OencTBMe Ha aposnio. Heobxogumas Ans oueHKW MHOopMauusa BKIOYaeT NOMUMO MPOYero nnaHupyemyto
KOHCTPYKLMK, napamMeTpbl BOAbl C YacTulaMmu, koTopas OyaeT npoxoguTb vepe3 TypOWuHbI, CKOMMEeHWe Ha-
HOCOB B BOJOXPaHWUNULLE W NMaHMpoOBaHWe CODCTBEHHUKOM 3nekTpocTaHuuu Byayulen skcnnyatauyuu, T. e.
npoBefeHWe HEOBXOOMMOro PEMOHTa MO CHWXEHWK FOTOBHOCTM MIMM MaKCMManbHO AOMYCTUMOMY YDPOBHH
CHUXeHns koadduLmMeHTa nonesHoro genctens (ganee — Kra).

OnTtumaneHoe pelleHne MoxeT OblTb HaWgeHO Ha OCHOBaHWM OLIeHKM 3p03MK MOCPEeACTBOM aHanvaa
BCEX MEepPOonpuATUA OTHOCHTENbHO MHBECTUMLMIA U TakMX peLlalwmnx napameTpoB, kak BoipaboTKa anekTpo-
3HEprum M CTOMMOCTb TeXHWYecKoro obcnykuBaHuA. YacTo ucnonb3oBaHne Gonee CTOWKOW K 3pO3uMK KOH-
CTPYKLUWK BMECTO BbIDpAHHOM KOHCTPYKUMK TypBuHbI ¢ Hauebiclwum KM npueBoguT k nonyyeHuto bonee Beico-
KOW Npubbinu. Takown aHanua Hamny4dwiMm obpasom BLINONHAETCH reHepanbHbIM MPOEKTUPOBLLMKOM CTaHLUU.

3akazumkn ruapaBnUUYecKMX MallWH OOIBKHBI HANpaenATe NOTEHLMAaNsHLIM NoCTaBLMKaMm ceou Tpebo-
BaHWs (pekomeHgaummn), 4Tobbl Ha CTaguMu NPOEKTUPOBAHKUS MPU KOHCTPYMPOBaHuK Obino obpatleHo ocoboe
BHVYMaHMe Ha MUHMMWU3aLMK NHTEHCUBHOCTM W BO34ENCTBUS rMapoabpa3nBHON 3po3unn.

Mo Tem BONpocam, KOTOPble KOHCTPYKTOP MOT Dbl pelwvTs A5 YBENUYeHusl nepuoga MCcnofb3oBaHus
o6opynoBaHUA Nepen KanuTanbHbIM PEMOHTOM Y3MN0B TypBUHbI NPy UX 3KCNNyaTauum B yCNOBUAX MHTEHCUB-
HOW rMapoabpa3vBHON 3pP03UN, CYLLECTBYET OrpaHWYEHHbIA KOHCEHCYC U Q4eHb Mano KONMWYEeCTBEHHbLIX OaH-
HbIX. OTO MPUBOOMUT K BHECEHMK HEKOTOPbIMU COBCTBEHHUKAMU B CBOWM TEXHWYECKWEe ycnoBusa TpebosaHunm,
KOTOPble He MOTyT ObiTb BbINOMHEHb!I MOCPEACTBOM NPUMEHEHNS M3BECTHLIX METOLOB U MaTepuasnos.

v
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rOCT P M3K 62364—2021

HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

rMoPABINMYECKUE MALWWUHBI

PyKOBO,qCTBO no npepoTBpaweHno rM,qpoaﬁpa:;MBHoﬁ 3pPO3UN B NOBOPOTHO-NONACTHLIX,
pagnanbHO-0CeBbLIX N KOBLWOBLIX TypGVlHaX

Hydraulic machines. Guidelines for dealing with hydro-abrasive erosion in rotary-blade, radial-axial and bucket turbines

Oata BBegeHnna —2022—01—01

1 O6bnacTtb NnpumMeHeHnA

HacTtoswmi ctTaHOapT COa4epXUT PYKOBOACTBO ANSA:

a) npegctaBneHnss cobpaHHbIX C PasnuyHbIX TMAPO3HEePreTMYecknx 0BbLEeKTOB OaHHbIX O CTEMNEHU TU-
ApoabpasvnBHOW 3p03MKM ANs HEeCKONbKNX KOMBMHAaLMIA Ka4ecTBa BoAbl, PEXKMMOB 3KCnnyaTauMu, MmaTtepuanos
WU CBOWCTB COCTaBHbIX YacTen;

b) BbipaboTku ykasaHuit No MeTodam MUHUMU3AUWK rMapoabpasvBHCOW 3p03MK NOCPeACcTBOM MoaMdn-
KauWuil CNpPOEeKTMPOBAHHOW ONA YMCTOW BOALI MPOTOYHOM YacTh. 3TW yKa3aHWA He BKMOYaKT Takve noapob-
HOCTHK, Kak hopma rnapasnu4ecknx npodunen, KoTopble 4OMKHbI ONpedensATsLCa Ana aHHoro obbekTa aKc-
nepTamu no rugpasrvyecKkoMy NpPoeKTUPOBaHMUIO;

c) BbIpaboTKM OCHOBAHHbLIX Ha «OMbITHBIX AAHHbLIX» YKa3aHWi MO OTHOCUTENMbHOW CTOMKOCTM Marepua-
NoB, NPMMEHAKLWMXCA ANA peLleHns CBA3aHHbIX ¢ rnapoabpasuBHO 3po3unen npobnem;

d) BbIpaboTKkM yKasaHWn MO PeMOHTOMPUIOAHOCTWM MaTepuarnoB C BbICOKOW CTOMKOCTbIO K rugpoabpa-
3MBHOW 3P0O3UKN U TBEPAbIX MOKPbLITUIA;

e) BbipaboTku ykaszaHui No pekoMeHZyeMOoMy MOAXOAY, KOTOPbIA COBCTBEHHUMKA MOMNK Bbl NPUMEHUTL
u npuMeHunn 6bl Ana obecneyeHns Toro, YTOBbI TEXHUYECKMe YCNOBWS coepXanu TpebosaHusa, yaensawLme
ocoboe BHMMaHWe paccMaTtpuBaeMOoMy acnekTy rMapaBnuyeckoi KOHCTPYKLUMK CBOMX 0O0bekToB 6e3 ycTaHoB-
MeHWs KpUTEPUEB, KOTOPLIE HE MOTYT ObITh BLIMOMHEHb! M3-3a TOMO, YTO COOTBETCTBYOLLMEe cnocobbl HAaXoaaT-
CS 3a npegenamMmn BO3MOXHOCTEN NPON3BOAUTENEN;

f) BbipaboTKM ykazaHWi NO pexxMMy 3Kcnnyatauum ruapoTypbuH npu Hanu4MM B BoOe HAHOCOB ANs yBe-
NUYEHUA cpoKa UX akchnnyaTaumu.

B HacTodAwWwem cTaHgapTe npegnonaraeTcs, YTO BoAa Ha SIBMAETCS XMMUYeCKn arpeccuBHON. [NocKonbKy
XMMUYECKasa arpeccyMBHOCTb 3aBUCMT OT DOMNbLUOro paszHoobpasmsa XMMUYECKOro cocTaBa U NMPUMEHEHHLIX B
MallMHe MaTepuanos, OXBaT 3TMX BOMPOCOB HAXoOMTCA 3a npeaenaMu obnacTu AelcTBMA HAacTOALEro cTaH-
papta.

B HacToswem cTtaHgapTe npegnonaraercd, 4To B TypbuHe oTcyTcTBYeT KaBuTauma. Kasutauumsa u rugpo-
abpasnBHas 3po3ua MOryT ycunuBaThb Apyr Apyra TakuMm obpasom, 4To pesynbTUpyoLWwas 3po3ns CTaHOBUTCS
fonblie, 4YeM cymmapHas apo3us KaBuTauum n rugpoabpasmBHon 3po3nn. KonvyecTBeHHas CBA3b pe3ynbTu-
pylollen ruapoabpasvBHON 3p0O3MK HEM3BECTHA, U ee OLEeHKa HaxoguTcs 3a npefdenamu obnacTtu OeicTBUS
HaCTOSALLEro cTaHgapTa, 3a UCKIMHYEeHMEM pekoMeHaauum, YTobbl Ha cTagun NPpoOeKTUPOBaHWSA TypOUHbLI ONs
MWUHUMUW3ALMN KaBUTaL MK NpeanpuHMManincs cneymansHbie Mepbl.

MepeHocumble Bogon BonbluMe TBEpAble NpeaMeThl (HanpuMmep, KaMHW, OepeBo, nea, MeTannnyeckue
0BbeKTbl U T. O.) MOTYT BO34ENCTBOBaTb Ha YacTu TypOuHbl U NoBpeanTb Mx. [NoBpexaeHne MOXET B CBOH
ovepedb YBENWYUTH TypBYNeHTHOCTbL NMOTOKa M BCNeacTBMe 3TOro YCKOPWTh M3HOC M3-33 KaBUMTALWMOHHON 1
rmopoabpasuBHoi 3po3un. CTonkne K ruapoabpa3MBHON 3p03MK NOKPLITUA TaKKe MOryT ObITh NOKaNbLHO MNo-
BpeXeHbl yadapaMu TBepabix 0bbekToB. PaccmMoTpeHWe 3TUX BONPOCOB HAXoaouTcsa 3a npegenamMmu obnactu
OENCTBMA HACTOSALLEro cTaHgapTa.

MapaHune ochbuumnansHoe
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FOCT P M3K 62364—2021

HacToAwmwmin cTaHgapT pacnpocTpaHsieTcss Ha o6opyaoBaHne rMApPOsNeKTPOCTaHUMI, Ha KOTOPLIX YXKe
MMETCA CBA3aHHbIe ¢ ruapoabpasvBHON apo3neit Npobnembl (MNv NPy NPOEKTUPOBaHUM HOBOW MMAPOSnek-
TpoCTaHuuW nNpeanonaraeTca Ux nosieneHve). HekoTopkle YacTy pyKOBOACTEA MOTYT TaKXKe NPUMEHSTLCA ONS
NPOYUX TMAPABNUYECKUX MALLIUH.

2 TepMuHBI, onpeaeneHnsa U cokpalLeHus

2.1 B HacToslleM cTaHAapTe NPUMEHEHb! cneayolue TePMUHBI C COOTBETCTBYHLUMMK ONpeaeneHuns-
MW:

2.2.1 ypenbHasa rugpaBnu4yeckas 3Heprua mawwuHbl E, [x/kr (specific hydraulic energy of a ma-
chine): Pacnonaraemas ygensHas aHeprua BoAbl MeXOy KOHTPONbHbIMU CE4EeHUAMW BbICOKOTO 1 1 HU3KOTO 2
OaBreHns MalluHb.

MpumevyaHune — CM. MBK 60192.

2.2.2 yckopeHue cBoBoaHoro nagenus g, m/c2 (acceleration due to gravity): JlokanbHoe 3HaueHue
yCKOpeHUsi CBODOAHOrO NafleHusi B MeCcTe UCMbITaHuS.

Mpumeyanune — Cm. MBIK 60192.

2.2.3 Hanop Typ6uHbl/Hacoca H, m (turbine/pump head): Pacnonaraemblii Hanop y rpaHuLbl rmapas-
NUYECKON MaLLIUHBI.

Mpumevyarnne —H=Elg.

2.2.4 koHTponbHbIW auameTp D, m (reference diameter of the hydraulic machine): KoHTponbHbii gua-
METP rMApaBnMYeckon MallnHbl.

MpumeyvaHus

1 [Ona koBwoBbIX TypbUH 3TO AMaMeTp cpedHel OKPYXHOCTW KOBLUEW, ANns MOBOPOTHO-NONAcTHOM TypOMHLI 3TO
avameTp kamepel paboyero Koneca U gnsa paguanbHo-0ceBol TYpBUHbLI M paguansHo-0CeBOro Hacoca aTo AMaMeTp ceyve-
HKUa oboaa Ha CTOPOHE HU3KOTO AABMNEHUs nonacTei.

2 Cm. MK 60192.

2.2.5 pwametp BTYnku Dy, MM (the diameter of runner hub for Kaplan turbines): Onametp BTYnKK pa-
Bouyero Koneca NOBOPOTHO-NONACTHOW TYPOUHBI.

2.2.6 rnybuHa rugpoabpazuBHon spo3un S, mm (hydro-abrasive erosion depth): ImyBuHa BbieMku
BbIHECEHHOIO U3-3a rnapoabpasvBHON 3p0o3MK MaTepuana, uaMepeHHas neprneHankynapHo NnepBoHavansHoON
NOBEPXHOCTMU.

2.2.7 xapaktepHas ckopoctb W, m/c (characteristic velocity): XapaktepHas ckopocTb, onpegerneHHas
ONS KaXKZoW Y4acTi MalWHbl U UCMonb3yeMas A5 KONWYeCTBEHHON OLEHKW NoBpexaeHuin ns-3a rugpoabpa-
3UBHON 3pO3UN.

MpumeyvyaHue — CM. TakKe onpeneneHns TepMUHonorndecknx ctaten ¢ 2.2.20 no 2.2.24.

2.2.8 KoHUueHTpauusa yactuy C, Kr/m>2 (particle concentration): Macca TBepabIX 4acTuL, OTHECEHHASA K
06beMY CMeCcH YacTuL, U BOAbI.

MpumeyaHue — B cnyyae ecnu KOHLEHTPALWS YacTWL, BbIPaXKaeTCs B YACTAX HA MUNINWOH (ppm), peKoMeHay-
eTCA MCMOMb30BaTh MACCy 4acTuL, Ha o6beM Bodbl, Tak 4yTo 1000 ppm NpMBNU3NTENbHO cooTBeTcTRYET 1 Kr/M2.

2.2.9 abpa3uBHan Harpyaka PL, kr - u/m? (particle load): WHTerpan no BpemeHn oT npeobpasoBaHHOI
KOHLIEHTpaUWW YacTuL:

.
PL= IC(t) - Ksize (t)- Kshape () Khardness (t)dt
0

N
[” ch ‘Ksize,n ‘Kshape,n 'Khardness,n ‘Ts,n]

n=1
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MpuMmeyaHus

1 C(t) = 0, ecnu pacxog Boabl Yepe3s TypOUHY OTCYTCTBYET.

2 [Ina papuanbHo-oceBbiX TYpPOWH Npu BblMMcneHMn PL  ana pabodero koneca M NabUpWMHTHBIX YMNOTHEHWMA
C(f) = 0, ecrnn arperaT CTOUT CO CNMparneHOW KaMepol noa AasnerHuem, Ho C(f) # 0 npu BbluMcieHuK PL Ang Hanpaensio-
LLMX TONATOK 1 OBNULIOBOK.

2.2.10 koachdpmumeHT KpynHocTH K, (size factor): KoadhpuumeHT, KOTOpBIA XxapakTepuayert, Kak
rmgpoabpasmMBHasn 3po3nsa 3aBUCUT OT pasmMepa abpasnBHbIX YacTul, U paBHbIA MegMaHe pa3mepoB YacTuu
dPgq B MM.

2.2.11 koadpcpmumeHt dopmbl Kshape (shape factor): KoadhdpmumeHT, KOTOpbIN XapakTepusyeT, Kak
rmgpoabpasnBHasi 3po3nsi 3aBUCKT OT PopMbl abpasnBHbIX YaCTULL.

MpumedvyaHune — CMm. npunoxeHue D.

2.2.12 koacppuumenT TBEepAOCTU K| . 1. (Nardness factor): KoadbhuumeHT, KOTopbIin xapakTepusy-
€T, Kak rugpoabpasvBHasi 3p0o3unsi 3aBUCUT OT TBEPLAOCTH abpasnBHbIX YacTul,.

MpumevyaHus
1 [Ona Hepxasetowen ctanu 12.r4Ni K, ... COOTBETCTBYET (ppakumm YacTuy Teepxe, 4em 4,5 no Moocy.
2 [Inga noBepxXHOCTEN C TBEPABIM NOKPLITUEM: K ihess COOTBETCTBYET (Ppakuum Hactuy Teepxe, Hem 7,0 no Moocy.

2.2.13 koacpdpuumenT matepuana K, (material factor): KoaddmumeHT, KoTOpbI Xxapaktepusyer, Kak
rmapoabpasuBHasi 3po3nsi 3aBUCKMT OT CBOWCTB OCHOBHOIO Marepuana.

M- s> 5
2.2.14 koachdpmumeHT 06TeKaHusa K, — (flow factor): KoachduumeHT, KOTOpPbLIN XapakTepuayer,
Kr-4-M
Kak rugpoabpasvBHan 3po3ns 3aBUCUT OT TEYEHWUA BOKPYT KaX40W KOHCTPYKTUBHOM YacTu.

2.2.15 nepnoguvHocTb oT6opa Npob T, 4 (sampling interval). ViHTepBan BpeMeHn Mexay AByMs OT-
Sopamu Npob BoAkl ANA onpedeneHusa KOHUeHTpaLum abpasuBHbiX YacTuu,.

2.2.16 rogoBasn abpa3uBHas Harpyska PLyear, kr - u/m3 (yearly particle load): CymmapHas Harpyaka
(PL) 3a 1 rog akcnnyataumn, T. e. PL gnsa T = 8760 4, paccuntaHHasa B cOOTBETCTBUN C 2.2.9.

2.2.17 makcumanbHas abpasvBHas Harpyska PL__ ., kr/M2 (maximum particle load): MakcumanbsHoe
3Ha4YeHne MHTerpupyemoro B PL nHTerpane B yka3aHHOM BPEMEHHOM WHTepBarne, T. 8. MakCMMarnbHOe 3Ha-
YeHWe CriefyoLEero BblpaxKeHna:

PLax = C(t) - Kgize(t) - Kshape(t) * Khardness(f)-

2.2.18 MegnaHHbIA guameTp YacTul, dPs,, mm (particle median diameter): Megnana guametpos
abpasuBHbIX YacTuy B Npobe, T. €. TaKon AMaMeTp, Koraa YacTulbl C MEHBLUMM, YEM paccMaTpuBaeMbIi, pas-
mMepom cocTtaensoT 50 % obuien macchl YacTul B npobe.

2.2.19 yron ctonkHoBeHus (impingement angle), °: Yron wmexgy TpaekTopuei YacTuubl U NOBEpX-
HocTbl cybeTpara.

2.2.20 xapakTepHaf CKOpPOCTb B HanpaBnAKLleM annaparte pagvanbHoO-0CeBOW M MOBOPOTHO-NO-
nacTHOW TypGUHbI Wy m/c (characteristic velocity in Francis/Kaplan guide vanes): Pacxog 4epes arperat
npu Hauebicwem 3HaveHnn KIM[, nogeneHHbI Ha MUHUMAanNbHYO Nnowanb NoToka 4Yepes HanpasnAwLwnn

annapar.
MpumevaHune —ng=—o
a-Zy-By

2.2.21 xapakTepHasi CKOpPOCTb B COMJe KOBLUOBOW TYpPOWHbI Winj, m/c (characteristic velocity in
Pelton injector): CkopocTb UcTedeHusi Bogbl U3 conna.

Mpumevanue —W{nj=\/2-E.

2.2.22 xapakTepHasa CKOpocTb B pabouem Konece Typ6uHsl W, .. M/c (characteristic velocity in tur-

bine runner): OTHocuKTENbLHasA CKOPOCTb BOObl 1 nNONactn paﬁoqero Korneca npu HauebicweM 3HadveHun K.

MpumedaHue — OUEHUBAETCA MO HUKENPUBEOEHHBIM (DOPMYNam:

f 2 2
Wmn =JU5 +C3,

u2=n-r:-D,

4
Gy = Q—Dz Aanda paananbHoO-0CeBOro,
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Q-4

‘2= n-(Dz —Dg) L7151 NOBOPOTHO-MOMACTHOTO.

2.2.23 xapakTepHasi CKOpPOCTb B pabGouyem konece koBwoBon TypbuHel W, .. m/c (characteristic

velocity in Pelton runner): OTHocuTensHaa ckopocTh BOALI M KOBLUA pabodero koneca.
MpuMmevaHue — Wy, =05-4/2.E.

2.2.24 pacxopg Q, m3/c (discharge):. O6bem Bogbl, NPOXOAALWNIA Yepes Nboe ceveHre CUCTEMbI B eau-
HULY BpEMEHMW.

2.2.25 OTKpbITME HanpaBnsAKLWEro annapara a, MM (guide vane opening): CpegHee u3 HavkpaTt4ai-
LWMX PaAcCTOAHUA MeXAy CMEXHbIMW HanpaensoLwWwyMK nonatkamMmm (B KOHKPETHOM CeYeHuu, ecrnu Heobxo-
OVMO).

MpumevyaHune — Cm. MOIK 60193,

2.2.26 xonwu4yecTBO NONATOK Hanpaenswwero annapara z, (number of guide vanes). Obuwee konu-
4YeCTBO HanpasnawLWKX NonaTok B TypbuHe.

2.2.27 BbicoTa gucTtpubbloTopa B, (distributor height): Beicota auctpubbioTopa TypBuHbI.

2.2.28 ckopocTb BpauweHusa n, 1/c (rotational speed): Yucno o6opoToB B eANHKLLYY BpEMEHN.

2.2.29 xoadpuumeHT BGbICTPOXOAHOCTH Ng, 06/MuH (specific speed). MNoBcemMecTHO MCMONb3yeMbii
KO3 PULMEHT BLICTPOXOAHOCTH NMAPABIMYECKON MaLUVHbI, paccyuTbiBaeMbli No hopmyne
n. = 80-n-VP

s H5]4 .

rae P, KBT u H, M, COOTBETCTBYIOT PACHETHOW PEXMNMHON TOYKE.
2.2.30 BbixogHasa mowHocTb P, KBT (output): MowwHOCTE TYpOUHBI B paCYETHOW PEXMMHON TOYKE.
. 2.2.31 rnybwuHa rngpoaﬁpaaueuoro nsHocia NpPoeKTUpyemMoro arperara starggt’ MM (hydro-abrasive
erosion depth of target unit): OueHka dhakTnyeckon rmybuHbI BbieMkU rnapoabpasvBHON 3po3nn N3-3a yaane-
HUS MeTanna u3 KOHCTPYKTMBHOW YacTW MPOEKTUPyeMoi TypOuHbI.

M punMevYyaHUe — [ns Mcnonb3oBaHWA B 3TaNOHHOW MOAEnu.

2.2.32 rny6uHa ruapoabpa3nBHOro M3HOCa 3TaNoHHOro arperaTta S ¢, MM (hydro-abrasive erosion
depth of reference unit): MMybuHa BieMKu rMapoabpa3uBHON 3p031K, N3 KOTOPOKW BbIN yaaneH metann KoH-
CTPYKTVMBHOWN 4YacTu 3TanoHHON TYpOMHbI.

M puMmeHaHMe — [nsa ncnonb3o0BaHWs B 3TanoHHOW MOLENN.

2.2.33 konu4yecTBO conen z,,, (number of nozzles). Konu4iectso conen KOBLLOBON TYPOUHbI.

2.2.34 wwupuHa koBwa B,, mm (bucket width): LnpuHa KoBLein KOBLWOBOW TYPOWHbI.

2.2.35 xonu4yecTBO KOBLIeN Z, (number of buckets): Konu4yecTso koBLIei KOBLIOBOW TYPOUHBI.

2.2.36 MeXpPeMOHTHbIW Nepuoa NpoekTUpyeMon TypbuHbl TBO,, .. 4 (time between overhaul for
target unit): MpomexyTok BpeMeHn Mexay peEMOHTaMW NPOEKTUPYEMO TYpOUHGI.

I pupmedHaHne — ,D,J'Iﬂ MCMNONb30BaHUA B 3TanNOHHON Mogenu.

2.2.37 MeXpPeMOHTHLIW Nepuog 3TanoHHon TypbuHel TBO, , 4 (time between overhaul for reference
unit): MpomexyToK BpeMeHN MeXay pemMoHTaMKU 3TanoHHOW TYpBUHbI.

I pupmedHaHne — ﬂ]‘lﬂ MCMNONb30BaHUA B 3TaNOHHON Mogenu.

2.2.38 cnpaBo4HbIW pa3mMep Typ6uHbl RS, m (turbine reference size): CnpaBo4HbIi pasmep ans pac-
yeTa OelcTBMSA rmapoabpasrMBHON 3P03UN, 3AaBUCALLETO OT KPUBU3HbLI FeOMETPUM.

MpumevaHns

1 [Ona pagnaneHO-0CEBbIX TYPOWH 3TO KOHTPOMbHbLIA gnameTp D (cm. 2.2.4).
2 [Insi KOBLIOBbIX TYPBWH 3TO BHYTPEHHWA AUAMETp KOBLLEH B,

3 BHyTpeHHWI anameTp koeleit B, no M3OK 60609-2.

2.2.39 nokazaTenb cTeneHu pa3Mmepa p (size exponent): [Nokasatens cTeneHu npu oLeHke RS, KoTo-
pbIf ONUCLIBAET AeNCTBUE rmapoabpa3vBHON 3p03UK B 3aBMCUMOCTM OT pa3mepa TypOuHbI.

2.2.40 nokasaTenb cTeneHu a (exponent). YucneHHoe 3HadeHue 0,4-p, KOTOpOe ypaBHWBAET arpera-
Tbl N0 K.

4
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3 MpOrHo3 UHTEHCUBHOCTU r<MAPoadpasnBHON IPO3NN

3.1 Mogenb rmy6uHbl ruapoabpa3snBHOW 3pO3UK

Ans oueHku rmy6uHbI rMapoabpasnBHOM 3p03nK B paauanbHO-0CeBON TypGuHe MOXKeT NCNoNb3oBaThLCS
crnegyrowasa dopmMyna:

= WA PL - K. ~KJRSP, (1)

rne W — xapakTtepHasa CKopocTb, onpedeneHHas B 2.2.20—2.2.23. Ecnv noapobHbie JaHHble Ans Bblyucne-
Hust W OTCyTCTBYIOT, TO e OLeHKa MOXeT OblTb caenaHa Ha OCHOBe pUcyHKa 1,

PL, Km n RS onpenenexbl B 2.2.9, 2.2.13 1 2.2.38 COOTBETCTBEHHO,

K;: v p ans 4acten paguanbHO-0ceBoi TypbuHbl 6e3 MoKpLITUI BLIBUPAKOT U3 HUXKeNpuBeAeHHON Tabnn-
ubl 1.

HononHutensHasa nHgopmauyusa no obocHoBaHW 31O hopMynbl NpUBeAeHa B npunoxeHuu |. Mpumep
pacyeTa npueeaeH B npunoxeHun G.

. A
gE 2,5

&
2

4

B

g' 2,0 W un=(0,25+0,003-n,) (2-g- H)®®

= | |

I

g

g

o

-9
2 15

1,0
ng=0'55 (2 g ’_00,5
0.5
0 | | | | ] =
0 100 200 300 400 500 800 700 800G
KoadbduumeHT BeicTpoxogHOCTH TYPBKHEL, ng (¢ Ucnonb3oBaHWeM Npy pacyeTe M W KBT)

NMpumedaHne — 3Ha4eHUd ng U H Ha 3TOM PUCYHKE COOTBETCTBYIOT PACHETHOW PEXUMHON TOUKe, Torda Kak

XapakTepHble TOYKK NpyUBEOEHbI ONA TOYEK, OTMEMEHHbIX B pa3fgene 2,

PucyHok 1 — OueHka xapakTepHbIX CKOPOCTEN B HANpaBnsALWMX nonaTkax ng 1 paboyero koneca W, kak doyHKUmMM
KoacpcpmumeHTa BbICTPOXOAHOCTH

Tabnuya 1-— 3HadeHna K; 1 p ANs pasnuyHbIX 4acTei

YacTtb K; Mokasatens ctenenun p (ana RS)

Hanpasnsiowue nonatku pagMansHO-0CeBOW TypOuHbI 1,06 - 1079 0,25
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OkoHYaHue mabnuuysi 1

YacTtb K; Mokasarens cTeneHn p (ans RS)
OBnMLOBKM paguansHo-0CeBOW TYPOUHBI 0,86 - 106 0,25
JTabUpUHTHBIE YNNOTHEHWA pagmanbHO-0CEBON TYPOUHBLI 0,38 -10°% 0,75
Bxopg pabouero koneca pagvanbHO-0CceBOW TYPOWHbI 0,90 - 1076 0,25
Bbixog paboyero Koneca pagmansHo-0CeBor TYpOUHbI 0,54 - 1076 0,75

3.2 3tanoHHaa Mogenb

B npencraeneHHon B HacTOALLEM CTaH4apTe 3TaNrlOHHOW MOLENWU CPaBHUBAETCH BPemsl MexXay Kanwu-
TanbHbIMKM peMmoHTamu (TBO) aByx TypbuH. [Ina pacdeta TBO npoekTupyeMon TypbuHbl JOMKHbI BbiTe 13-
BeCTHbl TBO opHow TypbuHbI (Ha3bIBAEMOW 30E€Ch 3TANOHHON TYPOWHON) N pa3nu4ns BO BNUAKLWNX napame-
Tpax no OTHOLUEHWUIO K Apyron TypbuHe (Ha3biBaeMoi 3aeck NpoekTupyemon TypbuHoit). CrneagyeT oTMeTUT,
4TO Te e Camble KpUTepUM pemMoHTa HeoBX04MMO NPUMeHNATL AN obeux TypbuH — NpoekTUpyemon 1 aTta-
TNOHHOW.

Pacuet rnybuHel ruapoabpasvBHON 3po3un S He SBNAETCH Lenbi 3TanoHHon mogenu. [Noatomy ana
rnyBuHbl OTCYTCTBYET HEODXOAMMOCTb B KanubpoeaHHoW Mogenun. Kputepusamu ansg TBO moryT BbiTe OTHO-
cuTenbHas BenuumHa nospexgerns, notepsa KM unv HekoTopble Opyrve KpUTEpUK, KOTOPbIE AOMKHBI BbITh
OOWHAKOBLIMU ANA 0beux TypbuH.

CyuwlecTByIOT HEKOTOpble pa3nuyna B cnocobax BbiBoAa aToil hopMynbl Ans 3TanoHHON Mogenu 1 ab-
CONMIOTHOW MOAEnNM:

- TaK KaK B 3TanoHHOW MoAenu He paccyuTeiBaeTcs rmybuHa rugpoabpasvBHOM 3po3un oTAeNbHbIX Ya-
CcTel, BMECTO pasnu4YHblX KOHCTaHT AN pas3NuUYHbIX YacTel MCMOMb3yTCA KOHCTaHThI, AeNCcTByoWMe A4S
TypbuHbI B LEnom;

- Bonee kpynHble TypOKHbI MoryT 06bl4HO gonyckaTb 6OnbLWY0 rybuHy rmapoabpa3nBHOR 3po3nn ne-
ped HeoBXOAMMbBIM PEMOHTOM, YEM ManeHbkue TypOuHbl. Mo aTol npuyMHe B 3TanNOHHOW MOAENW NoKasaTenb
CTeneHu sTanoHHOro pasmepa TypObuHbl p BbIGMpaT pasHbIM 1;

- npegnonaraeTtcs, Y4TO ANA KOBLUOBbIX TYPOWMH KpPUTUYECKMM y3rnoMm ANs peMoHTa Asnsietcs paboyee
Koneco. B fononHeHne K BbiLWEONMCaHHLIM KO3 dULMeHTam npeanonaraercs, YTo K; Ans KOBLUOBbLIX pabo-
YKMX KoMnec NPonopLUOoHaneH KoNMYecTBY COMen U CKOPOCTWU 1 06paTHO NponopUMOHaneH KONMYecTBY KOBLUEW.

TBO npoeKkTmpyemon TypOuHbl MOXET BbITh paccyHMTaHo cnegytowmmM obpa3om:

TBO / TBO\g¢ = Wref3’4/ VVtargetS’4 ’ Km,ref/ K ’ Kf,ref} Kf,target ’ Rstargetp'f RS- (2)

target m,target

B atom paBeHCcTBE MCNOJb3YKTCA crneayroume 3Ha4eHna anda OTHOLUEHWA:
- 0NnA KOBLIOBbIX Typ6MH:

Kf,ref" Kf,target = Zietref (22,target 'I(Zjet, target - zz,ref); (3)

- Ana pagnanbHO-0CEBbIX M MOBOPOTHO-NONACTHBLIX Typ6MHZ

Kf, ref /Kf,target =1 (4)

MNokasaTenb cTeneHun pasmepa: p = 1.

TOYHOCTb 3TANOHHON MOZENM MOXET YMEHbLIATECA, €CNU PasnuUMa MeXOy 3TANOHHOM U MpoekTupye-
MOW TYpOUHaMK CTaHOBATCSA BONbLUMMM.

C npvMeHeHMeM 3Toi Ke hopMYyrbl TaKKe MOXEeT ObiTk M3ydeHa YyBCTBUTENbHOCTL pac4eTHOro 3Have-
HUst TBO k Bapuaumam BXOOHbIX NepeMeHHbIX. [pyuMep BulYUCNEeHUi NpuseaeH B NpunoxexHun H.

3.3 YnpouweHHas oueHKa ruapoabpa3nBHON 3p0O3UK

B nononHeHuwe K npueegeHHbIM B 3.1 1 3.2 dhopmynam npegnararoTcs ApyrMe Metodbl OLEeHKU rmgpo-
abpasvBHOW 3ap03uK, NOLOOHbIE codepKalumcs B TexHudeckon nutepatype [1], [2]. Kaxgbiil metoq moxeT
WMETL CBOW MPEVMMYLLECTBA U HEAOCTAaTKN.

6

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 10/62
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-62364-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=65184
https://gostexpert.ru/gost/gost-62364-2021?utm_source=pdf&utm_medium=65184&utm_term=page

FOCT P M3K 62364—2021

B kavectBe BbICTPOro v Nerkoro NpakTM4eckoro MeToaa A8 NpoBeAeHWs NepBoHa4YanbHOM OLEHKW MH-
TEHCUBHOCTM 3PO3UM Ha KOHKPETHOM 0ObeKTe peKOMeHOyeTCs OLeHKa Credylllero BbipaxeHWs, KOTopoe
rpadpuMyeckn nokasaHo Ha pucyHke 2.

Ecnu C - H!5 <150, To ruapoabpasunBHas 3poanst MoXeT BbiTb HE3HaUUTENbHA.

Ecnu 150 < C - H'5 < 1500, To rugpoabpasvBHas 3po3unst MOXeT GbiTb 3HAYNTENbHA.

Ecnu C - H15 2 1500, To ruapoabpasnBHas 3po3ust MOKeT BbiTb O4EHb UHTEHCUBHON.

KoHe4yHo, 3TO aMnMpuyeckoe npaBuno fABNAeTcA NpubnuanTenbHbIM, HO OHO MOXET MOMOYb NMPUHATH
pelleHne o0 LenecoobpasHoCT NPoBeeHUs NoCneayoLero aHanmaa.

H ™ A

200 - | — C-H¥=150

800 : — C-H¥=1500

700 :
Bricomii puck mmapoabpaivsHoi 3poaum

600 - ——1— ObsisatensH aHan1s YacTuy | S | P——
- KOHLIEHTpaLUA No roay
- TBEpPACCTE

500 - pasmMep
- hopma

400
300 |-
200 |- T 3HaYMTENbHbIA PUCK |
mapoabpasvBHOA 3p03umn |
100 PekomeHAYyeTeA aHanMa YacTvu
& OTcchfBMe 3Ha4YMMOTC pycka nippoabpa3vBHoi 3po3nn o

o 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0;9 0.1
CpenHss No rofly KoHUeHTpauwus Yactiu C, kifm®

PI/ICVHOI{ 2— yI'IDOLI.leHHaH OuUeHKa 3po3un ans I'IEDBOHE‘-IaJ'IbHDI;'I OUEeHKK pUCKa ee noAaBneHna

4 lNpoekTupoBaHue

4.1 O6wan yacTb

HwxenpuBegeHHble yKazaHusi coaepXaT HeKoTopble peKoMeHOyeMble MeToAbl MUHWMWM3aUuM ruapo-
abpasvBHOW 3po3un 1 ee ahPEKTOB NOCPEACTBOM MOOM(MKALMM KOHCTPYKUKMW, NpegHasHavYeHHon ans pa-
©oTbI B UMCTOM BOJE.

CnegyeT noHumaTth, 4To MO0 MPOEKT MMAPO3NEKTPOCTaHUMM ABNAETCA KOMMPOMMCCOM MEXOY He-
ckonbkumu TpeboBaHusmu. CrnpoekTupoBaTh arperat bonee CTONKUM K ruapoabpa3anBHOM 3p03UK BO3MOXHO,
HO 3TO MOXET OTpMLaTENBHO MNOBMWUATL Ha Apyrve napameTpbl TypOuHbl. HekoTopeiMu NpuMepamu 3Toro AB-
NALTCS:

- Donee ToncTbie NonactTy MOryT OblTh NPUYKMHOR NoHMKeHHoro KM u yBennyeHHOro pucka Bubpawmm
n3-3a suxpen Kapmana;
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- MeHbLUee KonM4yecTBO nonactei pabo4vero koneca (ons ynyyleHus OOCTyna K NoOBepXHOCTAM rnona-
cTeil npu obpaboTke NOKPLITUA NonacTel TEPMUYECKUM HamnbINMeHUEM) MOXKET DbITb NPUYUHON NOHWKEHHON
CTOWKOCTU K KaBuTauum,

- MOKPbITUA NPOTUB rMapoabpasnBHON 3pP0O3MWM MOTYT NMEePBOHaYanbHO Bbi3biBaTh MOBLILEHHYHO LLEpo-
XOBaTOCTb MOBEPXHOCTU, KOTOpas moxeT noHnante KIMA. NMepBoHavyaneHo yBenWYeHHas LepoXoBaToCTb MNo-
BEPXHOCTU MOXET DbITh YMeHbLUeHa 13-3a 3cdpekTa nonMpoeku npy paboTe c BOAOW, codepiKallein abpasme-
Hble YyacTuubl. KOHeYHo, ¢ TeyeHWeMm BpeMeHu TypbuHa ¢ nokpbiTmem byaet obecnednBaTb Bonee BbICOKUIA
KO no cpaBHeHuto ¢ TypbuHoih Be3 NokpbITHS;

- YMEeHbLUEHHbIA BEICTYN nonacTtei pabodero MoxXeT NPUBECTU K YXYALIEHUID KaBUTALMOHHLIX XapakTe-
PWUCTHMK, YTO B CBOIO OYepelb MOXET MOHU3WUTL BBIXOAHYH MOLLHOCTL, KoTopas morna 6bl BbITe 4OCTUrHYTa Npu
MoLepHM3auuu TYpOuHbl;

- MHOTWE KOHCTPYKTVBHbIE peLleHus, MPYMeHSIOLWMeCcs AN yMeHblUeHWs BO3AENCTBUSA BOAkI C BbICO-
KOW KOHUEHTpauuen YacTul, yBenuuveaoT oBLLYH CTOMMOCTb 34aHWs CTaHUWK.

CnepyeT ¢ y4eTOM 3KOHOMWUYECKOrO BO3AENCTBMSA Ha 001 MIA Neprog skcnnyaTawunmy aNeKTPOCTaHUUKM U C
YYETOM KOHKPETHbIX YCMOBWIA paccMaTpuBaThb U BbIBUpaTh ONs Kaxaoro obbekra onTuManbHy KOMOUHALNKD
KOHCTPYKTUBHBIX PELUEHWNI, MPMMeHSeMbIX AN yMeHbLUeHWA BO34eNCTBMSA BbICOKOW KOHLUEHTpaLmMu YacTuy, B
BOOE.

Kak o6lee npaBMno NnpoekTMpPOBaHuWs, NoABEPKEeHHAA AeACTBUIO BoAbl C abpa3vBoM nnowadb A0MKHA
ObITb KaK MOXHO MeHblwe. CnedyeT nsberaTb paspbIBOB W Pe3KMX NepexodoB UK U3MEHEHWI HanpaBneHus
noToka.

4.2 MokpbITUA U BLIGOP MaTepuanos ¢ BLICOKOW CTOMKOCTLIO K rTMapoabpasuBHON 3p0o3UM

BasxeH BbIGOp MaTepranos U BO3MOXHbIX MOKPLITUIA C BEICOKOM CTOMKOCTHIO K rnapoabpasvuBHON 3po3um
(cm. Takke pasgen 6).

MockonbKy KOpPO3WUsa yBENWUMBAET MHTEHCUBHOCTL rapoabpasuBHOi 3po3un, TO NPeanodYTUTENEH Bbi-
6op HepkaBetoLlein cTanu. [peanoYTUTENBLHO UCMONbL30BATh CBAPMBAEMbIE HEPXKABEKLLME CTanu.

B cnydae ecnu cToilkue Kk ruapoabpasvBHOR 9pO3UM MOKPLITUA NEPBOHAYanNbHO He NPUMEHSATNKUCh, PeKO-
MeHAYeTCsl MPOBECTW MMApPaBNM4eckoe M MexaHW4Yeckoe NpoeKTMpPOoBaHWe TON YacTu KOHCTPYKUWUM, roe Takue
MOKPLITUA NEerko MoryT BbITk NpUMeHeHbl Ha Bonee No3gHel ctaguu.

CaenaHHble M3 aniMUHWMEBOW BPOH3bI NabUpUHTHBIE YNNOTHEHUS MMEIT, B 06LeM, MeHbLUY0 CTOW-
KOCTb K rapoabpa3anBHON 3po3nu, 4em 13 Hepxasetollei ctanu. CylLuecTByIOT Taloke NpyMMepbl OTHOCUTENBHO
XopoLuei paboTbl coenaHHbIX U3 antoMUHUeBON BPOH3E! NaBUPUHTHBIX YNMOTHEHWA.

4.3 O6GnuUOBKa HepXaBewLWen cTanbK

Ecnu ctommocTb Hannaeku OGJ’IVILI,OBKM MeéHblle, YeM CTOMMOCTbL LElibHbIX HepXXaBelLWwmnx yacTten, To
BMECTO LENibHbIX HepXaBerLmnx netanen MOTYT MCNONb30BaTbCA HansmaBKK Hep)KaBEI-OLLIEF'I CTanbk gocta-
TOYHOW TOMLLMHbI.

4.4 MNpoTo4Hana 4yacTb

BaxHo npoun3seecTn yganeHuwe HanbonblUero Konv4ecTea 4acTuy, M3 NPOTOYHOIo Tpakta elwe oo Toro,
KaK OHW NOCTYNAT B 30HY BbICOKMX CKODOCTBH NOoTOKa BHYTPWU MaLLUUHbI.

Ona atom uenu MOTYT ObITb O4YeHb NoMne3Hbl bonbLIKe OTCTOMHMKN. YacTo 13 BOAbl MOXET ObITb yaanexHo
o4yeHb BonblUOE KONMMYecTBO YacTuu. Opru,aTeanoﬁ CTOPOHOW 3TOM0 peLleHns ABMNAETCH TO, YTO pesepBy-
apbl OTCTOMHWKOB MOTryT 6bECTpO HanonHaTbeA. B pes3ynbrate aToro BCce Sonble 1 Gonblle 4acTuu, a Takke
W bonblive no pasmMepy 4YacTulbl OOCTUTHYT Bo,u,osaﬁopa n 6yﬂ,yT NpoxXoanTb 4Yepes TypﬁHHy. CkonneHue
HaHOCOB, a)Xe €CIll OHO HE MOXET ObITb COBEPLWEHHO NpegoTBpalleHo, MOXKeT ObITb YMEHbLUEHO pa3finyHbl-
MK MeTogamn. Cpe,u,m BO3MOXHOCTEWN 3TO FﬂyﬁOKaH NMPOMbLIBKA, a TaKKe Ucnornb3oBaHue obxogHoro kaHana/
TYHHENA BO BpeMsA NaBoKa AnA 0TBOO4A BbICOKO HaCbILWEHHOW YacTuLammn BoAbl MMMO OTCTOMHMUKA B HKHWUIA
6be¢) rMapoaneKTpocTaHumn. NogaepxkKa akTMBHOIO obbemMa eMKoCcTH pe3epByapOB ABIAETCA O[HOW U3 BO3-
MOXHOCTEN COXpaHATL 3aTpartkl HA 3KCnnyaTauuio U pemMOoHT Typ6MHbI OTHOCUTENbHO NMNOCTOAHHbLIMMW.

Ecnu 6onbworo pe3epeyapa B Hann4um He MMmeeTcd, To y Bo,u,o3360pa MOryT BbITb NOCTPOEHLI NOBYLLKN
necka (Tal{)i(e Ha3blBaeMbie EMKOCTHMMfKaMepaMM-OTCTOF‘IHMKaMM), BO3MOXHO C npeaepapuTesibHbIMW INOBYLL-
KaMW rpaBma U gpyrumm yCTDO]:’ICTBaMVI OnAa UCKN4eHnd rmaBHbBIM 06D330M prGbIX HaHOCOB. I'Io-avn,u,mmomy,
npu HE3BI'IDETVITEJ'I!:HOI:‘I CTOMMOCTM U pa3mMmepe 3TUX COOpy)KEHVIFI MWHUMaNbHLIN pasamep 4vacTtul, KoTopbie
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MOTYT ObITE YAaneHbl STUMK COOPYXeHUsMM, cocTaensaeT npumMepHo ot 0,1 go 0,3 mm. PaccMoTpeHune getans-
HOW KOHCTPYKLUWM KaMep-OTCTOMHNKOB HAXO4MTCs 3a npefenamMiy obrnactu AencTBMA HACTOALLero cTaHaapTa.

Takke BaXHO, YToBbI N0GbIe NepexoaHble NPOLECChl, KOTOPLIE MOTYT MPOUCXOANTL Ha ANEKTPOCTaHLMK,
He 3aTparveBany Necok B NOBYLIKaX Necka Wiy Apyrux Mectax BO3MOXHOIO CKOMMeHus necka, Tak 4Tobbl oH
He saTarveancs B TypOuHy. [103TOMY KOHCTPYKLMS NOBYLIEK Necka AOIMKHa npegycMaTpuBaTh BO3MOXHYHO
paboTy B NepexofHbIX pexumMax.

Jaxe Mmanoe KonuuecTBO BOMbLUMX YACTUL, TAKUX KAK KAMHU, MOXET NMPUUMHNUTE 3HAYUTENLHLIN yilep6,
Tak Kak OHW, BO3MOXHO, HE CMOTYT NMPOWTK Yepe3 TypOMHy A0 MX paspylueHus Ha Gonee ManeHbKWe YacTu.
370 NpoucxXoguT KM3-3a LeHTPOoGEXHON CHUMbl BO BpallakLeincs mexay pabodvmM Konecom 1 Hanpaensiowumm
nonatkamu Boge. MoaToMy BaxHo, YToBbl TYHHENM M BOAOBOALI BbiNM YNCTBIMK M Npou3Bogunack ybopka npu
nepBOHa4anbHOM MycKe W MNocne PeMOHTHbIX paboT. B KoHUEe HeoBnMLUoBaHHbIX TYHHENeR 4OoMKHbl BbiTh B Ha-
NUYUM KaMHEYNOBUTENU, U COOEPXKUMOE UX AOIHKHO Nepuoguyeckn yaansThCs.

B camoil NpoToYHO YacTy, Kak NpaBuo, 13-3a HU3KOM CKOPOCTU pefKo HabnogaeTca aHaynTenbHas rm-
ApoabpasnBHasn 9po3ns, M AOCTATOYHO NPUMEHATL ANs 3aluThl 0BLIYHYI0 NOKPACKY CTanbHbLIX KOHCTPYKUWIA.

4.5 3artBoOp

4.5.1 Obwan yactb

B kayecTBe obulero npaeuna ecnv oxuaaeTcsa Hanu4ne rnapoabpasuMBHO 3po3uKn, TO BCe MecTa Me-
XaHUYECKMX BO3MYLLEHWUI MOTOKA MOABEPralTCcs CUMbHOMY AeWCTBUID ruapoabpasunsHoi 3po3un. Moatomy
nocTaBLUMKY U NOTpebuTento cnenyeT cornacoBaTth BeIGOP Mexay OUCKOBLIM W LIAPOBLIM 3aTBOPaMM, Tak Kak
AWCK AWCKOBOIO 3aTBOpa NOCTOSIHHO noaBep:keH abpasMBHOMY OEACTBMIO NOTOKA.

dPopma Kopryca BOKPYr YNMOTHEHWA pOTOpa MNW AWcKa OofmkHa ObiTb rmagkor, 6e3 ocTpbiX YrioB U
CUIBbHBIX U3MEHEHWUIA NO HanpaBlNeHUo NoTokKa.

B crny4ae HeCKOMbKMX arperatoB Ha OOWH BOAOBOL M MPW HanWyuKM B KadecTBe npegTypOMHHOIO Wa-
pPOBOMO UMW OWUCKOBOIO 3aTBOpa MpPegnoYTUTENbHO B AOMOMHeHWe K pabodemy MMeTb Takke M PeMOHTHOe
yNrAoTHeHWe. 3TO NO3BONUT NPOBOLUTE PEMOHT PACNONOXKEHHOMO HMXKE MO NOTOKY YNNOTHEHWS, KOrha apyrue
arperatbl HaxoaaTcsa B paborte.

KonbueBon 3aTBOp SBNSAETCA chneunanbHbIM TUNOM 3aTBOPA, U CXOOHbLIE PACCYKOEHUS NPUMEHUMbI K
KOMbLEBOMY 3aTBOPY U K IMaBHOMY BXOO4HOMY 3aTBOPY.

4.5.2 3awmTa (3aKpbiTMe) 3a30pa MeXay Koprycom 1 Landon

OcoBeHHo nopeepxeHa ruapoabpasuBHoi a3poann obnacTe mexay uandoii u kopnycoMm. Tak kak nepe-
X0 OT uandkl kK poTopy ABNAETCS OOHUM W3 Hauwbornee HarpyXeHHbIX y4acTKoB NpeaTypBUHHBLIX 3aTBOPOB,
TO 9Ta obnacTk AomkHa 6biTb 0coBeHHO 3almlieHa. PekoMeHAyloTca Landbl, BbINOMHEHHbIE NOMHOCTLI0 U3
HepXaBeLLen CTanu UNn ¢ HepxkasetoLen Hannaekoi. MoryT BbiTb NPeAnoXeHbl HECKOMbKO KOHCTPYKLMWIA;
Kak npvMep nepexodbl MOTYT ObiThk 3aLlULLEHBl OT NPAMOro 4elCcTBKUA rnapoabpas3nBHOR 3po3nK ¢ MOMOLLLIO
AONONHUTENbHOro NabupuHTa (CM. pUCYHOK 3).

k | Z
& i 74
® ‘ hd
s ot
PucyHok 3 — lMNpumep 3aluThel yyacTka nepexoga
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4.5.3 Ctonopbl, pacnonoXeHHble CHapyXu 3aTBopa

B ycnoBusix ruapoabpa3vBHOA 3p03UKM CTOMOPLI, OrpaHUYKMBaOLLKME YTron MOBOPOTa pOTOpa, peKoMeHay-
eTcs ycTaHaBnvBaTb BHe MOTOKa, B CEPBOMOTOPE UMK y phlvara.

4.5.4 [ocTaTO4YHOCTb NEepecTaHOBO4YHbLIX YCUINUIA NpuBoga npegTypObuHHOro 3aTtBopa

Kak npaBuno, npeatypbuHHbIE 3aTBOPbLI (POTOPA) OTKPLIBAKOTCH MMM 3aKPbIBAKOTCA C NPUBNN3NTENbHO
ypaBHOBELLEHHbIM AaBneHueM (Hanpumep, 100:74., koTopoe ycTaHaBnueaeTcs Hannacom Unu nogsuKHbIMU
KonbLaMu yNnoTHEeHUN.

Ecnu HabntopaeTtcs ypeaMepHas ruapoabpasnBHas 3po3usa HanpaensawLMX NONAToK, pasHuua aaene-
HWIA NPU OTKPLITUM WIK 3aKpbITUM NpeaTypbuHHOro 3aTBOpa MOXET ObiTh Bonblue AOMYCTMMON MNW ycTa-
HOBMEHHOW B MPOEKTHOW AOKyMeHTauuu. MNoatomy pekomeHgyeTcsl, 4ToObl KOHCTPYKUMA npegycmaTtpuBana
Donbluyk pasHuLy AaBneHWid Npu OTKPLITUKM W 3akpbiTun. Ecnv npeaTypOWHHBIA 3aTBOP CNPOEKTUPOBaH Kak
aBapuiHbIA 3aTBOP, TO OH MOXET YXKe UMeTb cnocobHOCTb K OTKPLITWIO Npu Bonbllem nepenaje AaBneHus.

4.5.5 YBenuyeHue pa3mepa 6annaca gnsa gonyweH1A OoNbLWKWX NPoTeYEK Yepe3 HanpaBnALWUNA
annapar

Kak yxe ynomuHanoch Beile, B 4.5.4, n3-3a ypes3mepHo# rmapoabpasnBHOi 3po3nKM HaNpaBAsHLWKMX
JIONaToK MPOTEYKU MOTYT YBEMWYUTHCHA A0 TAKOW CTEMNEeHW, YTO pacxol BoAabl Yepes bannac npeatypbuHHOro
3aTeopa b6yoeT HegocTaToyeH AnNs BbipaBHMBAHWSA OaBMEHWA HA BXOAeEe 3aTBopa W B CNUparnbHOW Kamepe.

lMo3Tomy B 3TOM CIly4ae peKoMeHAyeTcsl YBENMYMTbL MPONYCKHYH0 cnocoBHOCTE cucTeMbl Bannaca.

4.5.6 KoHcTpyKumMAa cuctemMbl bannaca

PekomeHayeTcsa MCNonb30BaTh CUCTEMY BHELLIHero 6annaca BMecTo BHYTPEHHETO.

4.6 Typbuna

4.6.1 O6wan 4yacTb
[aHHble ykazaHusi He cofepXaTt getany KOHCTPYKUUWK, Takue Kak opma ruapaBnvMyeckux npodunen,
KOTOPbIE AN AaHHOTo 06beKTa OOMKHBI ONpenenAaATbca IKCNepTamMum No ruopaBnMyeckoMy NpoOeKTUPOBaHHIO.

4.6.2 Mnapasnuyeckas KOHCTPYKUUA

4.6.2.1 Bblbop TMNa MalKWHbI

LlenecoobpazHo BbIOMpaTe TOT TUM MaLUWHbI, KOTOPLIN MMeeT HU3KYK OTHOCUTENBHYK CKOPOCTh BOAHI,
nerko obcnyxunsaetca U MoxeT bbiTe 06opyAoBaH CTOMKMMK K rMapoabpaavBHOM 3po3nn NoKpbITUAMU. Mime-
loTCH cneayowme HekoTopble obLme yKkasaHua:

- npw BeIDOpe MexXay BepTHMKanbHOW NOBOPOTHO-NMOMACTHOM W KancynbHOW MalluHaMu, MOBOPOTHO-NO-
nactHasa OyneT obbIYHO MMEeTh Bonee HU3KYH OTHOCUTENBHYH CKOPOCTL (CM. pucyHok 1). YoobeTeo akcnnya-
TauWu 1 NerkocTb HAHECEHWUS MOKPLITUIA MPUBNN3NTENBLHO OAWMHAKOBLI ANA obeux;

- npw BeIbope Mexay NOBOPOTHO-NIONACTHOW U pagnanbHO-0CeBOoW MallumHamu, paguanbHo-oceBas by-
AeT 06bIvYHO MMeTh Bonee HWM3KYI OTHOCUTENbHYHK CKOpocTk. C ApYrol CTOPOHbI, MOBOPOTHO-NONAcTHOE pa-
Doyee koneco nossonsdeT MMeTb Bonee Nerkuin 4OCTYN ANA HaHeCeHWa CTOMKUX K rnapoabpasvuBHON 3po3uvK
nokpbITUA. ¥YaobcTBO akcnnyaTauum npubnuanTenbHO ogMHakoso ans obeux;

- npu Beibope Mexay pagvanbHO-OCeBOW M KOBLLOBOW MallMHamu, paguansHo-ocesas byget obblvHO
umeTb Bonee HM3KYID OTHOCWUTENBHYH MaKCUMarnbHYH CKOPOCTb, KOTOpas npvBedeT Kk MeHbluen rugpoabpa-
3MBHOW 3p03MKM B paguansHo-oceBol TypbuHe. OgHako Te YacTu B KOBLLOBOW TypbuHe, KOTopble NoABEPKeHEI
MaKCHUManbHOW CKOPOCTW MOTOKa (T. €. OCTPUA UMM W ceana), Manbl 1 UMelT Ny4LWnid JOCTYN ANS HAaHeCeHuA
nokpbITUiA. KoBwosas TypbuHa Takke Bonee ygobHa B akcnnyarauumm.

4.6.2.2 KoatbdpunumeHT BbICTPOXOAHOCTH

YcTaHOBMNEHHbIE Ha OQHOW M TOW e CTaHUMW MalluHbl C HU3KUM K03duUMEHTOM BbICTPOXOOAHOCTH
0DBbIYHO KpynmHee u MMetoT Bonee HW3KMe CKOpPOCTM BOAbI HA Beixoge ¢ paboyero koneca. OgHako B Hanpae-
NAKLWKMX nonaTkax v Ha Bxoge B paboyee KONeco CKOpOCTW BOAb! HE HWKe. [INs NOBOPOTHO-NOMNAacTHbIX, Kar-
CYNbHbIX W HU3KOHAMOPHbIX pagnanbHO-0ceBbiX TYPOUH BOMNbLIMHCTBO NOBPEXAeHWUI 13-3a rnapoabpasnBHOW
aposun byget B paboyem kornece, ¥ NOITOMY BaxeH KOA(PPULUMEHT BbICTPOXOAHOCTH. [ANa BbICOKOHAMOPHbIX
paguanbHo-0CeBbIX TYpOuH Hanbonewwuii ywepb ot ruapoabpa3usBHon apo3umn OyaeT B HAaNpaengawLWemM anna-
pare, Tak 4YTo KoadpuumeHT BbICTPOXOAHOCTM HE CTOMb BaXKEH.

[ns KoBLWOBbLIX TYPOUH OTHOCUTENbHASA CKOPOCThL BOAbl HEe 3aBUCUT OT KoadduumeHTa BuicTpoXogHo-
ctu. OgHako None3Ho UMEeTb MeHbLUEE KONMMYECTBO CTPY# B KOBLLOBOW TypbuHe, Tak kak koBLuw ByayT 6onblue,
4YTO B CBCH Oovepedb cooBLmMT BOAE B KOBLUAX MEHbLUEE YCKOPEeHMe W Takum 06pa3omM HaHeceT MeHbLUME Mo-
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BpeXAeHUsa n3-3a rmgpoabpasuBHoi apo3nn. MeHbllee KONUMYECTBO CTPYM TakkKe yMeHbLlaeT BPeEMS Hamnon-
HEHWS KaXJ0ro KOBLUA BOOOWN.

4.6.2.3 MIameHsieMasi CKOpPOCTb

MaluvHEI ¢ UBMEHSAEMOR CKOPOCTLIO BPaLLEeHWA BCTPEUYAKTCS HE YacTo, HO OHU MEHEe CKMOHHBI K KaBW-
Tauuu, faxe Npu aKcnnyaTauuu B LUMPOKOM AMana3oHe HanopoB. brnarogaps cBoMM xapakTepucTukam mallun-
Ha C M3MEHAEMOW CKOPOCTbLIO BPALLEHUS MOXET Ny4lle CONPOTUBAATLCS rmapoabpasMBHON 3po3nn.

4.6.2.4 3arny6neHune TypOuHbI

KaButaumsa u ruapoabpasveHasa 3po3us MOryT B3aUMHO yCUNMBaTL Apyr gpyra. o 3Toi npuynHe pe-
KoMmeHOyeTcs, YTobbl ANA Tex cTaHUWii, rae oxXugaeTrca Hanuuve rmapoabpa3vBHoOM 3po3uu, 3arnybneHue
TypOuHbI Bbino Gonblue.

4.6.2.5 YBenudeHwe nnoliagn nonacrein pabodero koneca

Mpu MogepHU3auun paguanbHO-0CceBoM TYPOUHbLI MOLLHOCTL MHOIAA 3HAaYUTENbHO NoBblwaeTcs. OgHUM
u3 crnocoboB ABnNseTca npogonxkeHue oboda paboyero Koneca BHYTpPb KOHyca oTcachiBatolleil Tpybbl ans
yBENnuMYeHUs nnollann nonacTtei U TakuMm oBpa3oM ynydlleHWs KaBUMTALWOHHBIX XapakTepucTuK (CM. pucy-
HOK 4). OgHako 3TO NPUBOAMT K CO34aHWI0 JOMNOMHUTENbHOM TYpOYNEeHTHOCTH Y BXOAA B KOHYC OTCachIBaloLLen
TpyObl, KOTOpPasA NpW HaNU4YMK B BoAe abpasnBHbIX YacTWL, YBENWYUBAET BbIHOC MeTanna. BropuyHblin achdekT
YBEINMYEHHBIX NONacTeln 3aKro4yaeTcsl B CO34aHWM 30Hbl HU3KOTO OaBMeHWsi, PacnonoXeHHOW No MOoToKy OT
ynnotHeHus oboda pabodero koneca, M3-3a KOTOPOW CO34aKTCH NOBLILIEHHBIE NMPOTEYKN Yepes YNNoTHEHWS
u 6oneblias rugpoabpasveHas 3po3nd y ynnoTHenns oboga. Ecnu paboyee kKoneco MMeeT yBENUYEHHYH NMno-
Waab nonacTen, 3T HeraTuBHbIE 3hPEeKTLI BCeraa NpUCyTCTBYHOT.

CyuiecTBytolas obnuuoeka
oTcackiBatoLyen Tpybbi

PucyHok 4 — YBenuyeHve nnowanu nonacter paboyero koneca npu MoaepH1M3aLum

4.6.2.6 YTonuieHHble nonacty pabo4yero koneca

YBenuyeHHas TonwMHa nonacTten paboyero Koneca, B HaCTHOCTM Ha BbIXOOHOW KpomKke, obecneynBaeT
JOMOMHUTENLHBIV 3anac Nno yHocy Martepuana n obecnevyeHuto CTPYKTYPHOM LenocTHOCTU paboyero koneca.
CregyeT ¢ OCTOPOXHOCTHK MOAXOOWTL K MPOEKTUPOBAHUIO YTOMLEHHbIX nonacTei. YTonuweHHas nonactb
MoKeT ymeHbWw T KN Typ®uHEl 1 yBenMunTh pUck cxona Buxpen KapmaHa. Takke MOXET yBENUUYUTLCS PUCK
KaBUTaLMOHHLIX NOBPEXAEHUA Ha oboae paboyero Koreca, No NOTOKY OT FIONacTy (CM. PUCYHOK 4.. B faHHOM
KOHTEKCTE MOXHO YNOMSIHYTb, YTO CTOMKWE K rMapoabpasvBHOM 3p03WK NOKPBITUS MOTYT CIY»XWUTb crnocobom
NPOEKTUPOBAHUSA TOHKUX NMPOUNEN ¢ HE3HAYUTENBHLIM YBEMUYEHWEM TOJLLWHBI TOMLKO U3-32 MOKPLITUS.

4.6.2.7 YBenu4eHHbIN BLICTYN HanNpasnsaoLwWwmx nonaTok

Ecnu cywecTByeT yBenuyeHHbIA BLICTYM HanpaBnswoLWMX NonaTtok Kk paboyemy konecy, To obnacTe 3a
HanpaensawLierd nonaTkon ByaeT UCNbITbiBaTh BbICOKYHD TypOYneHTHOCTb, LUMPKYMSUUK, U B 3Tol obnactu
MOXeT HabrnwgaTbcsa 3Ha4uTenbHas rmapoabpasuBHasa apo3us. Beicokas TypOyneHTHOCTbL MOXEeT TalkkKe Mo-
BMWUSITL HA BXoZ B pabodee koneco y obona. PekomeHayeTtcs obecneumBaTe HAUMEHBLUWIA BO3MOXHbLIN BLICTYN
HanpaBnaKLUX NOMaTok.
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4.6.3 MexaHun4yecKas KOHCTPYKUMUA

4.6.3.1 Obwas yacTtb

Ecnu onpeneneH Tun TypBuHbl M oXugaeTcs nosieneHve rmapoabpa3nBHOR 3po3nv, TO HEe TOMbKO TU-
OPpaBnuyeckasn KOHCTPYKLUWS, HO TaKkKe U MexaHu4eckas MoXeT npegycMaTpuBaTh HEKOTOPbIe ynpexaatowue
Mepbl ANS yMeHbLUeHWsa CTeneHy rmgpoabpasmBHON 3po3nmn 1 onsa obecnevyeHns Nerkoro 4ocTyna npv pemMoH-
Te W 3aMeHe U3HOLLEeHHbIX YacTer. HekoTopble Mepbl NPUBOAATCS B AAHHOM NMyHKTE.

PucyHok 5 — lMpumep kaButaumm Ha oboae paboyero koneca vM3-3a YTONLWEHHbIX NonacTen

Ecnu npepnonaraetcsi NpUMEHWUTL CrieluManbHoe NOKPbITUE, TO KOHCTPYKLMSA TexX YacTel, Ha KoTopble
OHO HaHOCUWTCS, AOMKHA MO3BONATL €ro HaHeceHue.

MocnenywlMe NyHKTbI pa3geneHsl Ha HEMOCPEeACTBEHHEIE Mepkl MO YMEHbLUEHUHD rapoabpa3svBHOR
3p03MK U MepbI, MO3BOMNSAKLLMWE MErKo OCYLWECTBUTE paboThl MO AEMOHTaXY U3HOLIEHHbLIX YacTen.

4.6.3.2 HenocpencTBeHHbIE MEPLI MO YMEHbLUEHWIO r’Mapoabpa3nuBHOM 3p0O3UN UMK YBENUYEHWUD CPOKa
cny6bl Npy abpasvMBHOM BO34ENCTBUM

4.6.3.2.1 YNNoTHeHMs HanpaenswLWmUx nonaTtok

CyLecTBYIOT TPU pPasnUYHbIX TUMa YNNOTHEeHWUA: TOpLEBbIe YIITOTHEHWS, YNINOTHEHUSA MeX 4y BXOQHOW 1
BbIXOAHOW KPOMKaMM OBYX COCEQHUX HAaNpaensAwLLMX NONAToK, YNNOTHEHWSA Land HanpaensawoLWnx NonaTok y
KPbILLKW TYPBUHBI U HUXHETO KOMbLA.

TopueBble YyNNOTHEHWS MOTYT pacrnonaraTbCa Ha TOPLEBbLIX MOBEPXHOCTAX HANpaBnsLWMX NONaTok.
Takon TUM YNNoTHeHU adEeKTUBEH BO BCEX 3KCMMyaTauMOHHbLIX pexumax. Jpyron TN ynioTHEHWA pacno-
fnlaraeTcs B MpuneratoLen K TopLaM Kpbillke TYPOWHBI U HUKHEM KombLie. Takon TUN YMIIOTHEHWIA 3pdheKTUBEH
TONMbKO MPW 3aKpLITOM HanpasnsoweM annapate. Oba Tuna ynnoTHEeHW YMEeHbLUAKOT NPOTEYKM Yepes Marble
TOpLEBbIE 3a30pbl U YMEHbLLLAKT ruapoabpasyBHYD 3p03UI0 PACMONOXEHHLIX PSIAOM 4YacTel KOHCTPYKLUK.
OpHako oHM caMmy NoABEpPKEHbI AENCTBUIO rTMApoabpasvBHON 3p03nK, U CPOK CNYXBbl 3TUX YNNOTHEHUA MO-
XeT BbITb OrpaHnyeH.

[MpUMeHeHWe YNroTHEHUA Ha TOPLEBLIX NOBEPXHOCTAX HanpaBnsAwLWMUX NONaToK A5 YyCTpaHeHUs ru-
Opoabpa3nBHOM 3po3nK LienecoobpasHo TOMBKO B TOM Cry4vae, Korga CpoK cry0Obl yNNOTHEeHWUA NpeBbilaeT
nepuog Mexay peMoHTaMu UMK BO3MOXHA nerkasi ux 3ameHa. [ns ynnoTHEHWH, PacrnoNOXeHHbIX B KPbILLKe
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TYpBUHBI N HWXKHEM KOSbLe, Nerye npou3BoauTb 3aMeHyY, YeM Npu pacrnonoXeHWy YNNoTHEHUIA B TOpLax Ha-
NpaBrnsaoLnX NonaTok.

YNNoTHEHUA MeXAYy BXOAHLIMW U BEIXOAHBIMW KPOMKAMK HAanpaBnsaoLMX NonaTok YMeHbLUaT NpoTey-
KW Yepes3 3aKpbIThld Hanpaenaowmin annapat. MNpyUHUMN 30ech TaKoW Xe, Kak U ANs TOPLUEBLIX YNNOTHEHWUNA.
OTOT TWUN YNNoTHeHWI 3¢pdeKTMBEH NpW OCTaHOBNeHHOM Be3 3akpbiTUs NpeaTypOVMHHOIO 3aTBopa arperarte.

Ha pucyHke 6 npueBegeH oAvH NnpUMep YNaoTHEHWA Mexay uandor HanpaensoLwen NonaTky, KpbILKOn
TYPBUHBI U HWKHUM KOMbLOM. 3TW YNNOTHEHUS YMEHbLLIAIOT MPOTEYKM KaK B OTKPbLITOM, Tak U B 3aKPbITOM
NOMOXEHUN HAaNPaBnALLMX NONATOK M 0Ka3biBAKOT NONOXWUTENbHbLIA 3dEKT Ha CTeneHb rmapoabpa3nBHOR
3po3un. B kadvecTBe MaTepuarna Konew ynnoTHeHWW cnegyeTt NpMMeHsiTe TBEpPAY CTalk C OTHOCUTENBHO Bbl-
COKOWN CTOMKOCTbIO K ruapoabpasnBHO 3pO3nK UMK CTalb C HEPKaBEHLMM MOKPbLITUEM.

PucyHok 6 — MpumMmep KOHCTPYKLMK YNNOTHEHWIA Land Hanpaensaowen nonaTkm

Bce ynnoTHeHWs OOMKHbl UMETb OTBETHYIK YacCTb U3 HEepKaBewLwen cTanu Unu co CTOMKUM K rmgpo-
abpa3nBHON 3p03UMN MOKPLITUEM.

Bornee adhdeKkTUBHLIM METOAOM YMEHbLLUEHUs MpoTedYeKk Ha OCTAHOBMEHHOM arperaTte ABNAETCa npeg-
BapUTEmNbHLIA HATAr HANpaeBnswLWero annapaTta B 3aKpbiTOM NonoXxeHun. B gononHeHne ona KkomneHcauum
nedopmaumm Haxoodalencsa noa AaBrneHueM HanpapBnsawlle NonaTtki ee BbIXOAHaA KPOMKa MOMXeT ObiTb
BbINONHEHa WM30THYTOW TakuM obpas3om, 4yTobbl 3a30p nop OelcTBMEM AaBNEeHUs BOAbl Ha Hanpaensawlue
NMoNaTkn CMbIKanNcs.

4.6.3.2.2 PacnonoxeHue ynnoTHeHUi paboyero Koneca

[MpaBunbHOe pacnonoxeHue NabMpPUHTHLIX Konew, B paguanbHO-0CeBbIX TYPOMHAX MOXET Takke YMEeHb-
WwKTh abpasuBHoe Bo3OencTBME Ha HUX. CnenyeT v3beraTh CKONMEHWA U yBENMYEHUS KOHLUEeHTpauun abpa-
3MBHbIX YacTuL nepes NabupUHTHLIMKW KONbLAMM.

Ona TypbuH co cpegHUM U BbICOKMM KO3dpduumeHTOM BbICTPOXOAHOCTM MOXKET OKasaTbCs npeano-
YTUTENbHLIM pacnonarate NabuprHTHBIE KOMbLia HENOCPEACTBEHHO Y Nepexofa MeXay KpbIWKoW TypOuHsl,
HWXHUM KOMbLIOM W Hapy>XHbIM Kpaem cTynuubl Mnn oboga paboyero koneca. 3T0 MOXET NOMOYb M3bexaTb
cKonneHws YacTtuy neped nabupuHtamu.

Ecnu npn Takom pacnonoxeHun nabupuHTHLIX Konewl NosABATCA AOMNONHNTENbHbIE OCEBbLIE CUMbl, TO UX
cllefyeT KOMMEeHCMPOBaTb B KOHCTPYKUMK pasrpy304HbIX TpyD unu nognatHuka.

4.6.3.2.3 3awmMTa 6etoHa JONONHUTENLHOM CTanbHON 0BNMLOBKOR

Mpu 0ObIYHBIX 3KCMyaTalMOHHbBIX pexMMax 0e3 abpasvBHbIX YacTul, ecnM CKOpPOCTb noToka bonee
6—7 wm/c, cnegyeT npegycMaTpuBaTth HanuyuMe CTanbHOW OBNULOBKMA UMW MHOWM OOMNONHUTENBHOW 3alUTHI.
Ecnu Boga cogepxuT abpasvBHble YacTuLbl, TO CNedyeT NPUMEHATL OOMOMHUTENBHYO 3aLKUTY BETOHHBIX
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noBepxHoCcTen oT ruapoabpasuBHOi 3po3un. B aTom criyvyae pekomeHOyeMbld Npegen cKopocTu noToka co-
ctaBnseT oT 4 go 4.m/c.

4.6.3.2.4 MNMopaya 4yncton Bogbl B YNNOTHEHWE Bana

B ynnoTHeHWa Bana arperaToB, KOTOpble 3KCNNyaTUPYIOTCA C codepxallein abpa3vBHble YacTuLbl BO-
0OW, OOMKHa nogaBaTtbcs Ynctas Boga. Cnenyet naberatb, YToObl KOHTAKTHAs MOBEPXHOCTL UMW NOBEPXHOCTL
YNJIOTHEHWUSI BCTyNana B KOHTaKT ¢ abpasuBHbIMIK YacTuLamMu.

Bopa pomkHa BbITh 04MLLiEeHa NPK MOMOLLKM NOAXOAAWNUX (PUNETPOB UMK LIEHTPUAYT, YTO MHOr4a MOXET
oKasaTbcs npobnemMoi.

[Ons 3aWwuTbl yNnoTHEHWA Ha OCTAHOBMEHHOM arperate OT NOCTyNNeHWs cogepxalen abpasnBHbie
4YacTWubl BOObl PEKOMEHOYETCH MPUMEHSTb CTOSIHOYHOE ynnoTHeHue. Crnegyet obecne4ynTs nogady YMcTom
BOAbI B YMMOTHEHWE HA OCTAHOBINEHHOM arperate npu OTCYTCTBUM CTOSIHOYMHOTO YNMOTHEHWS U NMPpU AeACTBUK
Ha ynnoTHeHWe Bana JaBneHus HuxHero bbeda.

Cnepnyet obecneunTb BO3MOXHOCTL NErkon 3aMeHbl YyNNoTHeHWA Bana 6e3 pa3bopku ApyrMx YacTen.

4.6.3.2.5 OBNWLOBKM KPbILKWA TYPOUHBI U HUMKHETO KOmnbLa

OBNMUOBKK KPbILLKA TYPOUHBI U HUXKHETO KOMbLA Y KOHLOB HanpaensawLwWwmnx NonaTok AsnsoTcs addek-
TUBHBLIM CPeACTBOM yMeHblUeHUs ruapoabpasveHor 3po3un. OHKM JenarTcs CMEeHHbIMUW U 3aKpennsTca Ha
KpbILLKE TYPOUHBI U HUXXHEM KOnbLEe.

Ecnu oxugaeTtca nosblleHHas rngpoabpasvBHas 3po3us, obecnedmBaeTcs JOCTYNHOCTL 06MMLOBOK U
TpebyeTcs Ux YacTtas 3aMeHa, TO peKoMeHAyeTcs 3aKpennaTe 0brnMLoBkM BoNTamMmn CO CTOPOHbLI NPOTMBOMO-
TIOXHOIM MPOTOYHOM YacTH (C CYXON CTOPOHLI) KPLILWKK TYpBUHBLI UMW HWKHErO Konbla. bonTbl 4omkHbl BbITE
COOTBETCTBYHOLLMM 0Opa3oM yrnnoTHEHbI.

3aKpenneHo ¢o CTOPOHbI,
NPOTUBONOMOXHON
NPOTO4YHOMY TPaKTy

—

Kpbllwka TypOuHbl

! ‘ /

Pabouee

, ; Koneco
| |
e RN
MpOTOYHBIN TPaKT — / | \
QObnuuoBka

PucyHok 7 — lNpumep kpenneHns 0bnuuoBOK CO CTOPOHEI, MPOTUBOMNOMOXKHON NPOTOYHOMY TpakTy (BonT cneea)

Kak npaBuno, obnunuoBKM KPensaTcs K KpbllKe TYPOWMHbI UMW HMXKHEMY KOMbLy HepxKaeetowmmu bonTta-
MW CO CTOPOHBI MPOTOYHOrO TpakTa. [onoBkK 6GONTOB AOMKHLI BbITb MexaHu4eckn obpaboTaHbl 3ano4nuLo ¢
NMOBEPXHOCTLIO OBMULOBOK, 3a30poB criedyeT uzberatb. 3ameHa obnvUoOBOK 3Toro Tuna Tpebyet Gonbliero
BpEMEHU, YEM 3aMeHa OONULIOBOK, MMEILLMX KPENNeHWe C CyXOM CTOPOHbI, U ABnseTcA Bonee cnoxHONM,
ecnu NPUMEeHATCA 0BNULOBKK C MOKPLITUAMK. Ecnu npuMeHATCa 0BNULOBKM C NMOKPLITUEM, TO KpenneHue
OOMKHO BbITh C CYXOW CTOPOHBI (CM. PUCYHOK 7).

B cooTBeTCTBMM C OXMAaeMOWN CTeneHbio rapoabpaswBHOM 3p03MM BO3MOXKEH anbTepHaTUBHbLIA Ba-
puaHT. BMecTo 3ameHsieMbix OBMULOBOK BO3MOXHO MCMOMNb30BaHWE MOKPLITUA HEPXaBetollen cTansio. Ecnu
HanpaenswLue NonaTtkM OOCTaTOMHO Benuku K obecnedynBaeTca OOCTYN K HEPXAaBEHLEeMY MOKPLITUIO, TO
PEMOHT MOXET NPOM3BOAUTLECA Ha ObbekTe.

4.6.3.2.6 ToKpbITUA N3 HEPXKaBEILLIEA CTann B kKaMmepe pabodero Koneca

PekomeHayeTca BLINONHATEL KaMepy paboyero Koneca B NOBOPOTHO-NOMNACTHLIX W NPAMOTOYHbLIX TypOu-
Hax MOTHOCThLI0 U3 HEPXKABEHLUEN CTany N1 ¢ TONCTOM OBNULOBKOM U3 HEPXKABEKLWEN cTann. 3TO NpoanuT
CpokK cny»bbl Kamepbl paboyero koneca. PeMoHT ntoboi NOBpeAeHHOW 3p03neld MOBEPXHOCTU MOXKET BbINom-
HATLCA NPW NOMOLLKM HaMNMaBKX HOBOIO CrOS HepXaBerLen cTanu, NPUBapKkon Nornoc Hepxasekllen cTanu
UMW HAHECEHWEM MOKPLITUA TEPMUYECKUM HaMbINEHUEM.

4.6.3.2.7 TlOKpBITUA N3 HEPXKABEKLLEN CTaNW Ha KpbILWKe TYpOUHBI U HUXHEM KONbUe
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Conpukacawlimecs ¢ BOON NOBEPXHOCTU KPbILWKA TYPOUHBI M HWUXHErO KOMbLA Takke MOABEprawTcs
OencTBUIO rmapoabpasnBHOM 3po3nn. PekomeHOYeTCa NOKPLITUE M3 HEPXKABEKOLEN CTanu UNu yCTaHOBKA He-
p>XaBerLLMx 06nMuoBoK, 0COBeHHO B MecTax pe3knX U3MeHEeHUn reOMeTpum UM U3MeHeHWA NoToka. PeMoHT
Hep)KaBekLLero crnosi MoXeT BbIMONHATLECA MpKY MOMOLLW HamnfaBku HOBOMO CNOSA HepKaBelowwen ctanu, npu-
BApPKOW MONOC HEpPXKaBeloLWen cTann Uin HaHeceHUeM MOKPLITUSA TEPMUYECKUM HamnblineHneM.

4.6.3.2.8 YBenuyeHne TonwmMHbl CTEHKK

YBenuyeHue ToMNWMHblI CTEHKM KOHCTPYKTUBHOW YacTn SBNSAETCS OOHUM M3 METOAOB YBENUYEHUS Nepuo-
ga mexay Tpebyrolmmumca n3-3a rugpoabpasmBHON 3p03UK peMOHTaMW. YBENWYeHWe TOMNWMKHbI TMapaBnnuye-
CKUX 4YacTel, TakMx Kak nonactu pabodero koneca, paccMmatpusaeTtcs B 4.6.2.6.

[ns HegonylweHss paHHero oTkasa KOHCTPYKTUBHBIX YaCcTel 13-3a NOoBbILLEeHHbIX MEeXaHWYeCcKMX Hanps-
KEHWUA TOMLLMHA CTEHKU MOXET ObITh YBENUUYEHA B OTBETCTBEHHLIX MECTax TeX YacTel KOHCTPYKLMW, KOTOpbIe
He BnusAT Ha KIO. TunuyHsle Yactv — 37O Uandb! HaNPaenALWMX NONATOK, NOBbILEHHAsA TOMWMHAa CTEHKN
B MecTax pe3koro U3MeHeHUs reoMeTpUK KpbILWKA TYpBUHBI, HUKHErO KomMbLlla, HanpaBnsAwLWKUX NONaTokK U Ko-
NOHH cTaTopa.

OOHWMM 13 BaXHbIX MYHKTOB SABMAETCA HaNW4Yue OOCTAaTOMHOW TOIMLWHbLI CTEHKW 3aKknafHbIX CTalbHbIX
TpybonpoBonoB, 0COBEHHO Cnu 3TO pas3rpy304HbIE UMK YpaBHUTENbHbIE TPYDObl KPbILWKK TYPOUHLI. M3-3a BHe-
3aMHbIX U3MEHEHWIA HanpaBreHWsa MoToKa BoAbl M3rMbbl 3TUX Tpyd ocobeHHO nodBep:KeHbl CUMbHOMY BO3-
pencteuto abpasmea. MNMoatomy 3Tu TpybONpoBOAbl OOMKHLI UMETH YBENUYEHHYO TOMNWMHY CTEHKW, 8 U3rubbi
Tpy6 — Gonbwuin paguyc. Ha pucyHke 8 nokazaHbl TUNWYHbIE YpaBHUTENbHbIE TPYBONPOBOAKI.

Mpy MCNONb30BaHWK TakUX Pa3rpy304HbIX TPYOONPOBOOOR MX TakkKe cnedyeT NPOeKTUPOoBaTb AN HU3-
KOW CKOPOCTMW BOAbI, MPUHMMAasi BO BHMMaHWe Nbble NoBbILEHHbIE NPOTEYKM B NaBUPUHTHBIX YNNOTHEHWSAX.
PasymHo npegycmoTpeTh, YToDbl 06Las nnowans pasrpy3o4Hsix Tpy6 cocTaBnsina No KpalHel mepe Tpex-
KpaTHYH nnowiagb 3a30pa WM3HOLIEHHbLIX NMabUPUHTHBLIX YNMOTHEHWA. KOHEYHO, BMECTO UCMONb30BaHUA OT-
AernbHbIX pasrpy3oyHbix TpybonpoBoAoB AocTudb 3dpdpekTa pasrpysky Takke BO3MOXHO 4Yepes OTBepCTUs B
pabo4yem Konece.

)
| et

PucyHok 8 — TpyBonpoBofb! pasrpy3ku KpbILLKKA TYPOUHBI C M3arnbamu

4.6.3.2.9 lNMoagnaTHUK

B pagwanbHo-oceBbix TypBuMHAax OCEBOE YCUMWE MOXET 3aBUCETL OT BENMUYMHBLI MPOTEYEK Yyepe3 nabu-
PUHTHbIE YNIIOTHEHWS W, CriefoBaTeflbHO, OT 3a3opa B NabMpPWMHTHLIX yNnoTHeHuax. Ecnu nmeertcs ruapo-
abpasunBHas 3po3ud, TO NOANATHUK MOXET ObITb CKOHCTPYMPOBaH ANSA HECEHWUS] OOMOMHUTENLHOW Harpysku,
Tak 4YToObl arperat MOr 3KCNNyaTMpoBaTLCHA MPU HANMYMKU HEKOTOPOro M3HOoca NabUPUHTHBIX YNIOTHEHWIA 13-
3a rmapoabpasnBHOM 3PO3UN.

4.6.3.3 KoHuenuMm KOHCTPYMpOBaHMs anst obecnevyeHns Nerkoro TeXxHM4eckoro obcnyxKmBaHma unu 3a-
MEHHBI

15

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 19/62

Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-62364-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=65184
https://gostexpert.ru/gost/gost-62364-2021?utm_source=pdf&utm_medium=65184&utm_term=page

FOCT P M3K 62364—2021

4.6.3.3.1 Obwasa 4yacTb

Ecnu u3-za rmugpoabpa3nBHO/ 3p0O3MM MMEKOTCA MOBPEXAEHUA YacTeld KOHCTPYKLMKW WM npedycMmatpu-
BaeTCs UX 3aMeHa, ONS YMeHbLIEHUA BPEMEHW HAaxX0XOEHUs B PEMOHTE U NepepbiBa B 3KCMNyaTaluM O4YeHb
BaXKHO, YTODObI 3aMeHa UMW PEMOHT NPOBOAUNUCL BLICTPO W nerko. JJaHHoe obCToATENLCTBO cnefyer MMeTb
B BMAOY YK€ Ha KOHLeNTyanbHOoW CTaguv NnaHWupoBaHUA 3MEKTPUYECKON CTaHLUMW, U ee KOHCTPYKLMWS O0MmKHa
3TO Yy4YMTbIBaTb.

4.6.3.3.2 3ameHa 4acTel KOHCTPYKUUM

MaBHbIMUW YACTAMU KOHCTPYKLUMMW, KOTOPbIE AOMKHbI 3aMEHATLCH UMMM 4eMOHTUPOBATLCS MPY PEMOHTE
pagvansHO-0ceBbLIX TypbuWH, ABNATCA pabovee KOMeco, HanpaensawLline NonaTku, NabUpUHTHLIE YMMOTHe-
HUs 1 06nNuLoBKK. Belem paboyero koneca v HUKHErO KonbLa CHU3Y NO3BOMSET NPOBECTU BbICTPbLIA AEMOHTaX
6e3 pasbopku reHepaTopa, MexaH1uama PeryrvpoBaHns U KpbILWKKW TYPOUHLI.

Ecnuv no ocobeiM NpyiMHaM EMOHTAaX CHWU3Y arperata HEBO3MOXKEH, TO «A4EMOHTaX U3 CEPeaMHbI» B Ha-
npaeneHuK rnomna Ha oTMeTKe TypOuHbI No3eonAeT bonee npocTto (6e3 AeMoHTaXa reHepaTtopa) OCyLLEeCTBUTL
BbleMKy pabodero koneca. OfgHako HeobxoouM OEeMOHTaX KPbILLKK TYpOMHBI U MEXaHWn3Ma perynupoBaHus.

YTtobbl NponaBecTn aemoHTa)X pabodero koneca, chnaHuesoe coegvHeHue paboyero koneca v Bana
LOMKHO MO3BONATE NErkoe coeguHeHne U pasbearHeHne, ocobeHHo ecnu obcnyKuBalloWmiA NnepcoHan nna-
HUpYeT UcnonbL3o0BaTh ABa Koneca ANSA 04HOro arperata (Ha NnoAMeHy, OAHO B 3KCMnyaTalMu, OOHO B PEMOH-
Te). BoaMOXHBIM pelueHnem ABnsieTca NpuMeHeHue qnaHUeBbIX COeAUHEHUHA DPUKLUMOHHOMO TUMNa UM co-
eguHeHnin Be3 HeobxogMMOCTU MexaHu4eckoin obpaboTkn Ha oObekTe.

4.6.3.3.3 lMpucnocobneHHas 4na NOKPbITUA KOHCTPYKLMS

ConpoTrBneHe KOHCTPYKTUBHBIX YacTel K rnapoabpasnBHON 3p03nK MOXKET BbiTh 3HAYMTENbHO Yry4-
LWEeHO NOoCpeacTBOM MNOAXOAALLEro, CTOMKOro K rugpoabpasnBHON 3po3nun NOKpbITUA. B 3aBUCMMOCTH OT HeOb-
XOOUMOCTH 3aLUUTLI OT rMapoabpas3vBHOM 3p0O3KKM, JOCTYNA U IKOHOMUYECKMX (haKTOPOB MOTYT OnpeaensaThLes
KOHKPETHbIE MEpPbl MO HAHECEHWIO NOKPLITUA. YBEnMYeHne cpoka criy*bbl KOHCTPYKTMBHOW YacTW C NOKPbITU-
eM, KOTOpPOoe MOXET BbITb AOCTUrHYTO, 3aBUCKT OT HECKOMbBKMX (DakTOPOB, HanpuMep:

- TUNa KOHCTPYKTUBHOW YacTh U TYPOUHbI;

- Hanopa u pacxoga;

- KOHLEHTpauuKn U cocTaBa YacTul,

- ycnoBuWiA 0BTeKaHUst KOHCTPYKTMBHOWM HacTw.

CTovikue K ruapoabpa3svBHON 2p03UKM NOKPLITUSA 00bIYHO He adhdeKTUBHLI NPOTUB KaBuTauuu. B 3aBu-
CYMOCTU OT MHTEHCUBHOCTWU KaBWUTALMU YKe Yepez KOPOTKOEe BPEMsl MOKPLITUE MOXET ObiTh MOKanbHO pas-
pYLUEHO.

[MONHOCTLH UMK YaCTUYHO B COOTBETCTBMU C COBPEMEHHBIMM TEXHOMOMMAMM ANA HAaHEeCEeHWs1 NOKPbLITUSA
MOTyT ObITb pAcCMOTPEHbI CNEAYOLMe OCHOBHBIE, KNnacCudULMPOBaHHbIE NO TUNY TypOWHbI, COCTaBHbIE Ya-
CTH:

1) paguansHo-oceBas TypbuHa, Hacoc, Hacoc-TypbuHa:

- pabouyee koneco,

- NabupVHTHLIE YNIOTHEHUS,

- ecnu BO3MOXHO, TO BCE KaHalbl MPOTOYHOro TpakTa. Ecnu goctyn onst NnokpbiTUA 3aTpyaHeEH, TO
obnacTu NOKPbITUS MOMYT OrpaHMYnMBaTLCS CTOPOHOW oTcacbiBaHus paboyero koneca, 06040M WM BXOOOM
B pabouee koneco. CrnegyeT OTMETUTb, UTO YacTbHO, OMpeaensiollen cpok cnyxbel pagnansHO-0CEBOro
pabouero Koneca, Kak npaBuno, siBnNAeTcs HanopHasa (paboyas) ctopoHa nonacTu paboyero koneca,

- ctynuua u obop paboyero Koneca,

- HanpasnswLllMe nonaTku — Bce Nepo NonaTku, KonbLla ynnoTHeHW Land,

- KpbllWwKa TypOUHbI — NabWpUHTHBIE YNNOTHEHUS, 0BNULOBKH,

- HWXHEee KONbLo — NabupUHTHLIE YNMOTHEHUS, 0BNULOBKK;

2) koBloBas TypbuHa:

- pabo4dee KOneco — BHYTPEHHSS MOBEPXHOCTL KOBLUA, KpoMe 0bnacTi oCcHoBaHus, ecrnin TpebyeTcs
HepaspyLUaLWWid KOHTPONb,

- HaKOHEYHUK UMb,

- cegno conna,

- Kopnyc conna,

- pednekTop (ecnu UCnonb3yeTcs NPOAOIHKUTENbHOE BpEMS);

3) noBopOTHO-NoONacTHas, NponensiepHas U KancyneHas TypbuHa:

- nonactu pabodero koneca,

- BTynka pabouero Koneca (B kpalHem crny4dae),
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- HanpaenswLMe nonaTtku (B KpanHem cny4dae),
- 06nMLOBKK (B KpalHeM criy4dae).

[lna Tex KOHCTPYKTUBHBIX YacTel, KOTopble NOABEPKEHbI 3HAYUTENBHOMY PaCLUMPEHUIO, OBYCNOBMNEHHO-
MY MX (DYHKLMEN, cnefyeT TWaTenbHO NpoaHanmManpoBaTs NPUMEHeHe TEPMUYECKOro HanbineHus. B cnyyvae
cegna conna npu Hanope 6onee 1000 M pacwnpeHue ceana MoOXeT NPUBECTM K TPeLLMHaM B MOKPLITUM 1
Takum obpasom K 0TKasy AaHHON YacTu.

TONWMHY NOKPLITUS W AOMYCK Ha TOMLWMWHY MOKPLITUA HEODXOAMMO YYMTLIBATb ANS BCEX KOHCTPYKTWUB-
HbIX YacTeil, PyHKLNS KOTOPbLIX Hanaraet kecTkne TpeboBaHusa Ha UX JONycku. Takum crnyvaem, Hanpumep,
ABNAKTCA NAabUPUHTHBIE YIMNOTHEHWS, @ TAKXKe 3a30pbl Mexay 0bNMLOBKaAMKU 1 HANPaBNSALWUMYK onaTkamu.

OcTaTtouHble HanpskeHua B CNoAX TEPMWUYECKOro HamnbIMeHWs MOryT NPUBOOWTL K BLIKPALUMBAHUIO U
TPeLMHaM Yy OCTPbIX KpaeB M BbICTYNarwLWUX yrnoB. HanpumMep, Nnpu COBPEMEHHOM YPOBHE TEXHOMOTMMU AS
CNOEeB TEPMUYECKOrO HaMnbINIEHUA peKoMeHayeMbln paamnyc kpoMok coctaensaet 0,5 MM, a B yrnax — MUHUMYM
1 Mm.

4.6.3.3.4 Vcknw4uTenbHble criydan npMMeHeHns yrnepogucTon ctanu B Ka4ecTBe OCHOBHOMO MaTtepu-
ana

Kak npaBuno, pekoMeHayeTca WCNONbL30BaTh HepxaBewwy cTans. OgHako No 3KOHOMUWYECKMM MpU-
YMHAM TakKkKe MOXEeT paccMaTpuBaTbLCA WCMONb3OBaHWE YrmepogucTol cTann (C BO3MOXHLIM YBEMUYEHHBIM
PUCKOM KOPPO3WN 1 HapyLLeHWEM agresnn).

4.6.3.3.5 loctynHocTh cnocoba TepMUYecKoro HanbineHus

Onsa npUMeHeHWsi TePMUYECKOTO HanblNeHUss HeoBXogMMO HEKOTOPOE MUHMMarnbHOe NMpocTpaHcTeo. B
KOHCTPYKUWKW TMOPABMMYECKMX U MEXAHUYECKMX YacTen crefyeT YYMThIBATb OrpaHWYeHus no AOCTYMHOCTU
TEPMUYECKOTO HaMbINeHus.

pebeHuaTblie NabUPUHTLI UMET Manoe pacCTOsSHUE MeXAy BbICTynamu, No3TOMY MOTYT MPUMEHSATb-
Csi cneumanbHble peLleHns TUMNa KOHLEeHTPWYHO pasfeneHHbIX YyNnoTHeHWn. [ns cTyneHvaTtsix nabupuHToB
NPeMMyLLeCcTBOM SIBMSIETCA NPUMEHEHWE NPAMOro 3a3opa Mnn onTuMm3aumnsa opMbl CTYNeHbKM ansa obecne-
YEeHWA JOCTYMHOCTU TePMUYECKOro HanbineHus. OaQHaKo 3TO MOXET MNOBMNWUATL Ha 3OPEeKTUBHOCTb NaBUPUHT-
HOTrO YNNOTHEHWs (CM. pUCYHOK 9).

PucyHok 9 — CTyneH4yaTbl NabuUpUHT ¢ ONTUMU3UpoBaHHOW hopMOi ANA HaHECEHWA TBEPAOro NOKPbLITUS

5 JkcnnyaTtauusa U TeXxHUYecKkoe obcnyxxuBaHue

5.1 3kcnnyaTtauus

Mpu 3KcnnyaTauWMm arperaTtos PeKOMEHOYTCS A5l PACCMOTPEHUSI CNeQyoLIMe AeUCTBUS:

1) BpeMeHHbIit OCTaHOB arperaTos W 3akpbiTve BoL03abopoB B NEpUod HanMuynsl B BOOE BbICOKMX KOH-
LeHTpauMi n/unu rpybbix abpasnvBHbIX YacTul. TUMMYHAA KOHLUEHTpAaUWs, Npu KOTOpOi arperat ocTaHasnu-
BalOT, COCTABNAET Bbille OAHOM0 MNW HEeCcKOMNMbKO AecATKoB r/n. KoHueHTpauusa, npu KOTOPOoR arperaT ocTa-
HaBMNWBAalOT, onpeaensaeTca U3 cneunduyeckoin ansg obbekTa aKOHOMUYECKOH ONTUMKU3aLUK, KOTopas 0BbIYHO
OCHOBLIBAETCS Ha JKCMNyaTalMOHHON M PEMOHTHON JOKYMEHTaUMUW. 3TO MOXET NPeaoTBPaTUTL YPe3MepHYHo
rmapoabpasvBHY0 3pO3MI0 Ha arperarte npu Hebornblwon notepe BbipaboTku. Takas cTparernsi MOXeT BbiTb
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ocobeHHo noresHa npu paboTe No BOAOTOKY, KOrga MOXeT OblCTPO MPOU30WTM 3HAYMTENbHOE M3MEHeHue
KOHLEeHTpauum Yactul,. PekoMeHayeTcs yCTaHOBWUTbL CUCTEMY PaHHEro NpeaynpeXXaeHnst ¢ pyHHbIM MW aBTo-
MaTUYEeCKUM U3MepeHUeM KOHLeHTpaLUKUKM YacTuL B BepxHeM Beede U ocTaHaBNMBaTL arperat nepeg 1eM, Kak
BOOA C BbICOKON KOHLEHTpauMein yacTul 4OCTUTHeT Bogo3abopa;

2) B criy4ae ecnv Bofa C BbICOKOW KOHLUEHTpauuen YacTul, CTOWT B BOLOBOAE ANMTENbHOE BpeMs, Ya-
CTWUbI MOTYT CKannusaTbCsi BHU3Y BOAOBOAA WM 3aTeM ObiBaeT TPygHO OTKPbITh NpeaTypOuHHbIA 3aTBOp. B
3TOM Crny4ae Yyepes creunanbHyo CUCTEMY BO3MOXKEH NYCK CXKATOM0 BO34yXa C OTKPLITUEeM CMYCKHOro KnanaHa
BOOOBOAA ANA He3aMeaNUTENbHOro CMbIBa YacTuL nepen npeaTypBbuHHEIM 3aTBOpOM. [pK 3TOM BaXHO npo-
aHanuM3npoBaTh BO3MOXHLIE NMOCMNEACTBMSA Hanuuusi 6onbLIOro KONMYecTBa BO3AyXa B BOLOBOAE ANSl [MaBHbIX
3aTBOPOB, €CINN OHW UMEIOTCH;

3) MMHMMK3aLMS KONMWYecTBa Mycopa, Npoxoasilero Yepes arperar. bonbline TBepable npegMeTsl,
HanpuMmep GpeBHa, rpaBui (bonbwe 2 MM) U T. 4., MOTYT NOBpeAuTe o6Tekaemble MOBEPXHOCTM W Nobble
CToWKUe K rugpoabpasvBHON 3po3un NoKpbITUA. MoBpexaeHUs 06TekaeMbiX MOBEPXHOCTER MOTYT YBENUUYNTL
TypOyneHTHOCTb NOTOKa, KOTOPasi B CBOK OYepeb YBENWYNUT NOBPEXAEHMS OT rngpoabpasmBHON 3po3nK. ITO
OCOOEHHO BaXKHO AN1S BbICOKOHAMOPHbLIX PaaManbHO-0CEBbIX W KOBLUOBbLIX arperaTtoB, NOCKOMbKY CKOPOCTM
BOAbl OYEHb BLICOKW W B 3TWMX arperatax Afa COXpaHeHWst HU3KOoW TypByneHTHOCTM gomkHbl BbiTh rmagkue,
obTekaeMble MOBEPXHOCTH;

4) He aKcnnyaTMpoBaTh arperart B criy4ae, eciiv NoBpexXaeHns 13-3a ruapoabpasnBHON 3p03MK yrpoxa-
toT ©esonacHon akcnnayatauun. C pasBuTuem NOBPEXAEHWIA U3-3a rMgpoabpasvBHOM 3p0o3vK aKCNyaTaumsa
arperata ctaHoBMTCSA HebesonacHoi. Kak npumep 310 MOXKeT ObiTh N3-3a YBENUYEHUS NPOTEeYeK Yepes ynnot-
HEHWS [0 TaKOro YPOBHS, YTO LEUCTBYHLLEE OCEBOE YCUMWe NPEeBbICUMT OONYCTUMbIE Npeaenb! Unu ToNwmHa
KakoW-HMOyOb AeTanu CHU3WTCS HMKe JONYCTUMOW MUHUMANbHOW ToNwuHel. CneayeT no KparHen Mepe Kax-
ObliA rof NPOBOAWUTL perynspHble obcnefoBaHUsi OTBETCTBEHHbIX Y3/I0B W AeTanei M cpaBHMBaTb peaynbra-
Tbl C NpeABapuTensHO onpeaeneHHbIMKM KpUTepusamMu A0NYyCTUMOCTM M C pesynsraTtaMy nocnegHero n 6onee
paHHux obcrnenoBaHuii;

5) Ans KOBWOBLIX TYPOWH Haunyyliee OTHOLWEHMWE BbIpabOTKM 3NEKTPOIHEPruU K ruapoabpasmBHOM
3p03UKN OKA3bIBAETCSH MPW MOMHOM OTKPLITUM OAHOMO UMM HECKONbKUX conen. B mpoTMBONOMOKHOCTL APYTM
Tunam TypbwuH KOBLUOBbIE TYPOMHbBI NO3BONSIOT YMEHbLUWTL MMapoabpasnBHyO0 3p0O3NK0 C YMEHbLUEHWEM Ha-
rPY3KW MOCPELCTBOM MOMHOMO 3aKPbITUA OTAEMBHLIX COMEN, eCni 3TO NO3BONSAET KOHCTPYKUUS TYPOUHbI;

6) Ans KOBLIOBLIX TYPOWH MPOTEYKM Yepes 3aKpbiTbie conna MoryT 6biTe NPUYUHON MHTEHCUBHOW MO-
KansHoN apozuu cegen. [Ans yctpaHeHus 3Toi npobnemel co CTOPOHLI BepxHero beeda npu ocTaHoBKe arpe-
raTa 3aKkpbiBaloT WAapPOoBble 3aTBOPbl. B CrOXHbLIX YCNOBUSX MOXKET ObITb NPeanoYTuTenbHbIM u3berats paboThsl
HECKOMBbKMMW COMMamMu, Npu 3akpbiTbiX APYrMX COMMax — orpaHnuYyeHuss paboTel NpM YacTUHHORM Harpyske;

7) Ons Opyrux TUNoB TypBuH Hauny4dlee oTHOLWEHWe BelpaBoTK1 SNeKTPOIHEePrun K rngpoabpasmBHoOm
3p03UN nony4YaeTcs Npu MakCcUManbHOM OTKpbITUM. Mo BO3MOXHOCTH u3beraiTe paboTel HA XONOCTOM Xoay
UMK NpU HASKUX Harpyskax. Pexxumbl paboTel Ha XONOCTOM XOAY WK MPWU HW3KKUX Harpy3kax ABMATCS Hau-
XyOLWKMMW PEXMMaMK C TOYKW 3peHns rugpoabpasrBHOM 9po3ni Ana GonblUKMHCTBA TUNOB TYPOUH U MX YacTew;

8) ans pagManbHO-0CEBbIX TYPOUH, Y KOTOPbIX 3aKpbITUE OCYLLECTBNAETCS TONMbKO HanpaensawwWwnm an-
napaToMm, NMpoxoaaLlas Yyepes 3a30pbl HanNpPaenaLWKMX NONaTtok NpM OCTaHOBNEHHOM arperate Boga bynet
UMETb OYeHb BbICOKYH, Brin3kyto kK cBOBOOHOMY UCTEYEHUD, CKOPOCTh. 3To ByaeT npuymMHoOn rugpoabpasue-
HOW 3pO3UKM HanpaBnAwLLEero annaparta. YcTpaHeHue 3ToW ruapoabpasneHON 3po3vu NPOM3BOAMTCA 3aKphbl-
Tnem npegTypObuHHOro 3aTeopa. 3akpbiTue NpeaTypObrMHHOMo 3aTBOpa 0COBEHHO BaXKHO AN BblCOKOHAMOPHbIX
arperaTos;

9) TRepAble NOKPbITUS OYEHb YYBCTBUTENBHLI K KaBuTauuu. CnefoBaTtensHo, Heobxoamnmo usberats pa-
BOTbl MaLIWH C TAKUM MOKPLITUEM B PEXMMAaX C KAaBUTaLMEN:

- criegyet Y4eTKo NpUAepKUBaTbCs PEKOMEHAOBAHHOIO AMana3oHa pexnMoB paboTbl TypOuHbI,
- ONs KOBLUOBbLIX TYPOWH: cregyeT nogaepKmBaTh B XOPOLWEM COCTOAHUM BHYTPEHHNE NOBEPXHOCTM
conna, BKMo4as HakoOHEeYHWK comnmna 1 ceano, U NpoM3BOAUTE COOTBETCTBYHOLLYIO PErYNMPOBKY.

KacatensHo TpeboBaHWiA No KaBUTaLUK CM. pasaen 8.

5.2 3anacHble 4acTu u nepuogun4vyeckue OSCHEHOBEHHH

CnegyeT MMeTb B HanMU4MK OOMNOMHUTENbHLIE 3arnacHble YacTy AN NoABEPKEHHbIX rmapoabpasnBHON
9po3um YacTei. B cnyyae cunbHOM rnapoabpasvMBHOA 3p03UKM MOXHO XPaHWUTL NOMHLIA HABop 3aMeHsieMbIX
yacTel (Hanpumep, HanpaBnAKLWMX NoNaTok, 06NMLOBOK UMK KPbILWEK, HUXKHUX Koney 1 pabodyee koneco) u
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NpOW3BOAUTL MX MEPUOOMNYECKYID 3aMeHy. [leMOHTUPOBaHHbIE YacTu 3aTeM MOryT BbiTb OTPEMOHTMPOBaHbDI
6e3 npocToa obopyaoBaHus.

CrnenyeT no KpalHeil Mepe KaxAbll rod NpoBoauTs obcnefoBaHWe OTBETCTBEHHLIX Y3NOB U JeTanen,
CpaBHEeHWe pe3ynsLTaToB C NpeaBapuTenbHO ONpedeneHHbIMU KpUTEPUAMN OONYCTUMOCTK, a Takke pesynbra-
TaMmu nocnegHero u bonee paHHux obcnegoBadui. [Ana Kaxgon KOHCTPYKTMBHOW YacTW AOMKHbI BbITh gocTa-
TOUYHO MOIHLIE 3aNUCK KONMUYECTBA NOBPEXKAEHWIA U3-3a rMapoabpasvBHoOn 3po3nn. PekomeHayeTca namepaTb
M 3anucbiBaTh MakcMManeHyto rmybuHy BbiHOCA MeTanmna BMecTe ¢ dpoTorpadusaMmn Kaxaon noepexaaemMon
rmapoabpasnBHON 3po3nen YacTu.

5.3 O160p Npo6 YacTUy U MOHUTOPUHT

Ba)xHO BECTW NOCTOSHHLIE 3AMMCH KOHLEHTPaLUKM U CBOWMCTB HaxXoOAaLWXCcs B BoAe abpasnBHbIX YacTull.
Mpobbl BoAbl MOXHO BpaTh C YCTAHOBMEHHOW NEPUOLMYHOCTBIO M aHanuauposaTth B nabopartopun. B gonon-
HEHWE K 3TOMY MOSIBMIOCH HECKONbKO TMMOB NPWMGOPOB ANA NMOCTOSHHOIO MOHWTOPUWHIE KOHUEHTpauun 4va-
CTUL, OOHAKO TOYHOCTE NMPOBOAUMbIX HA OGbEKTE M3MEPEHUA KOHLEHTPAaLMK YacTuL, oyeHb mana. OHKU mMoryT
6bITb MCMONb30BaHbI ANA NPUHATUA ONepaTUBHBLIX pelleHuid, 4Tobbl M3bexaTb paboThl B Nepuoabl ¢ KpanHe
BbICOKOW KOHLUEeHTpauunein yactuy. Ecnu oHn npegHasHadeHbl 405 3TOW Lenu, To cneayeT NpoBecTH TuwaTtesb-
HblA BbIBOP M3MEPUTENBHOWM CTAHLKUK, CNOCODHOM BblAaTh AOCTAaTOMHO paHHee NpeaynpexaeHne, 4Tobbl Mox-
HO BbINO OCTAHOBWUTL arperaT 40 TOro, Kak BoAa C BbLICOKOW KOHLEHTpauuen YyacTul, 4oCTUrHeT Bogosabopa.

BaxHo genartb pasnuuve mexay KOHLeHTpaLMeil YacTul, B BOAE PEKU W KOHLEeHTpauueln YacTul, B Boae,
KOTOpasi NpoxoAuT Yepe3s TypbuHy. Ha MmHornx o6bekTax, oco6eHHo ecnu nMmeeTcsl 6onbLIOE BOAOXPaHWUMLLE,
MEXOY HUMKW MOXeT BbITb 3HaUMTENbHAs pasHuLa. B HEKOTOPLIX Cry4yasax 3T0 MOXeT NoTpeboBaTh YCTaHOBKK
ABYX pasnuuHbIX cuctem otbopa npob.

Kak npaBuno, Ha ctaHuun ByaoyT HabnwogaTe nepuoa(bl) ¢ BbICOKOW KOHUEHTpauuen yactuy v nepuop(bl)
C HU3KOI KOHLUEeHTpauuen Yactuy (cMm. pucyHok 10). M3 pucyHKa MOXHO BMAETb, Y4TO 38 O4EHb KOPOTKOE BPEMS
KOHLEHTpaLWUsl MOXET U3MEHUTBLCS.

A M3MopeHMs KOHLOHTPALIMK YacTuL
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PucyHok 10 — MpumMepHbIA rpachuk 3aBUCUMOCTU KOHLEHTPaUMK YacTul OT BpeMeHH

B nepwuopn, korga KoHUEHTpauusa YacTuy mana v abcomnoTHble Bapuaunn KOHUEHTPaLuun o4eHb Marnsl,
oTBop Npo6 MOXeT NPON3BOAUTLCA OOUH pa3s B AeHb UK Hederno.

B nepuog, korga kKoHUeHTpauus YacTuL, Benuka, oTbop Npob AoMmKeH NpoM3BOAMTLCA C YacTOTOM OT 0f-
HOTO A0 WeCTK pas B Yac, B 3aBMCMMOCTW OT Pa3HOCTU B KOHLEHTpaUUM Mexay nocrnenosatenbHeIMU n3mepe-
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HuAmKW. OKOHYaTenbHbIA MHTEPBan cnegyeT BbiOMpaTh TakuM, 4ToObl NO KpalHen Mepe TPU TOUYKU M3MEePEHNUS
onpeaensny Kaxabli NMK KOHUEeHTpauWm 4YacTul,.
PacueT uHTepBana otbopa nNpob Ans yxKe UMEKLLMXCA OaHHbIX O CBOMCTBAX YacTul 3a NpeaLllecTByHo-
LKA Nepuoa aKcnnyaTauuu npMeedeH B npunoxeHun E. [ins 6onee nonHon nHdopMauum cM. npunoxeHue C.
[Ons namepeHns opMbl, TBEPAOCTU U pasmepa YacTul, B NepBbIA rof 3Kcnnyatauum pekoMeHOoyeTcs
BpaTb no kpanHen Mmepe ofgHy npoby B mecau. Ecnn Bapnauma K, qness: K. n K meHee 4em 10 %, To

shape size
nocrne nepBoro roga uHTepean otbopa npob MoxeT BbITk yBenuyeH Basoe. Ecnuv Baprayus Khardness' K

"
Bonee uyem 20 %, TO, Kak TONbLKO 3TO 0BHapyxuMTCs, cnedyeT BABOE YMEHbLUUTL MHTEpBan 0T60pasr|1|?)pc?6.
Takxe pekoMeHAyeTCs BECTU NOCTOSHHbIE 3anNUCH PEXUMHBLIX NapaMeTpoB Kaxaoro arperata. Kak mu-
HUMYM cnieayeT perncTpupoBaTh creayloLlue napaMmeTpsbl:

- BBLIXOOHYH MOLLHOCTb;

- pacxopg (ecnu BO3MOXHO);

- yOenbHyl rMAPaBnuMYeckyto 3Hepruio (Unu Hamnop);

- OTMETKY YPOBHSA HUxHero bbeda;

- Yron OTKPbLITWSA HaNPaBMAKLLEro annapara UM Xof LWToka CepBoMOTOpa;

- yron noeopoTa fnonacTei pabo4yero koneca (ecnuv umeercs);

- Konu4ecTso conen B paboTe (4N KOBLUOBLIX arperaTtos);

- AasneHve BoAbl MOA KPbILWKOW TYpBUHLI (ANS pagnanbHO-0CEBbLIX arperatos). 3To AaeT nokasatens
ruapoabpa3nBHO apo3nn NabupuHTOB;

- pacxof Yepes ypaBHUTENbHbIe TPyObl pasrpyaku (ecnv umerotcs). 370 faeT nokasartens U3Hoca na-
OUPUHTHBIX YMNOTHEHW;

- OCeBOE ycunue (ecnu aTo NPUMEHUMO UMM UMEETCS CPEACTBO U3MEPEHUS).

[omkHa 6bITe 0becneveHa BO3MOXHOCTbL COOTHECTU NapaMeTpbl PEXKUMa C 3anucsamMmn KOHLUEHTpaLum u
CBOMCTB 4acTul. Takas UHOpMaLUs MOXEeT UCMOMNb30oBaTbCA ANs YCTAaHOBMEHWA CBA3W ¢ HabnwaaembiMu
noBpexaeHUAMN.

MokazaTensamu rugpoabpasnBHON 3pO3NK TakKe MOTYT BbiTh BUOpALMA W LIYM.

Ksize

6 MaTepuanbil c BbICOKOM CTOMKOCTbH K ruagpoabpa3nBHON 3po3un

6.1 YkazaHuA, KacarwMecs OTHOCUTENbLHOrO CONPOTUBMNEHUA MaTepuanoB K rugpoabpasMBHON
3po3MH, BKNIOYasA CTOMKKUE K ruapoabpa3svBHOA 3p0O3UK NOKPLITUSA

6.1.1 O6wan yacTb

BbinK BbINOMHEHBI HECKOMbKO CPaBHUTENbHbIX UCMLITAHWUA, MPUMEHAEMbIX NPOTUB rmapoabpasnBHON
apo3un matepuano. OgHako pesynbTaThl pa3nU4YHbIX OMNbITOB TPYAHO NOAAAKTCHA cpaBHeHuto. [oatomy no-
TNydeHHble pe3ynbTatbl MOryT BbiTb NPOTUMBOPEYMBLI. BbiNO MPUHATO pelleHWMe B HacTosiweM cTaHaapTe pe-
3ynbTaThl 3TUX UCMLITAHUIA HE MPUBOAUTE.

Mpw BIBOPE CTOMKOrO K rmapoabpasnBHON 3po3ni NOKPLITUSA B JONOMHEHWE K CTOMKOCTW NPOTUB rMapo-
abpa3nBHOWM 3p03UK CrielyeT pacCMaTpUBaTb HEKOTOPbIE NPOoYKMe (PaKTOpbl, TAKNe Kak:

- NEerkocTb HaHeCeHWs NOKPbLITUS;

- NErkocTb peMOHTA MOKPbLITUS;

- TOMLWWMHY CNOS MOKPbITUSA. TONCTBIA CNOW C HU3KUM NoKasaTenem CTOMKOCTU k rmgpoabpasuBHOM apo-
3MN MOXKEeT UMeTb DoMblKKA CPOK cryxObl, YeM O4YeHb TOHKWA CMOW C BbICOKMM MOKasaTeneM CTOWKOCTM K
rnapoabpasnBHON 3PO3UK;

- AOMYyCK Ha pasMep MOKPbLITUS;

- NerkocTb yaaneHus NoKpbITUS.

6.1.2 AprymMeHTbl U BbiBOAbI

3awunta 0bopyaoBaHNA TMAPOSNEKTPOCTAHUMN C UCMOMNb30BaHUEM UMEIOLLMX BbICOKYH CTOMKOCTb K M-
Opoabpa3anBHOW 3p031K MaTeEPUAnoB UMM CTOMKUX K rnapoabpa3nBHON 3p03MK MOKPLITUA YacTo MOXET yBe-
NUYNTE CPOK cNyBbl MeXay KanuTanbHbIMU PEMOHTaAMMU.

B HacTosulee BpemMs Hanbonee 0bbl4HbIM, MPUMEHSLMMCA B TMOPaBIMYeCKMX MallWHaX, CTOAKUM K
rmapoatpa3vBHOM 3p03MK MaTepuanom ABNseTca TepMUYeckoe HanbineHne kapbuaom Bonbdpama KobanbsT-
xpomoM (WC-CoCr). MiHorga ncnonb3yoTcs Takke pasnuyHble TUMbl NONMMEPHbBIX MOKPLITUA (MHOTAA Ha3bl-
BaeMble «MATKUMU NMOKPBITUSMUY).
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TepMuUYecKkoe HamnblNeHne NoKPbITUA, YacTO HasbiBaeMoe «TBEepAOoe MOKPbITUE», MOXKEeT DObiTb NpUMeHe-
HO K BONbLUMHCTBY NOABEP)KEHHbIX abpa3uBHON 3po3umn YyacTein. OgHUM BaXKHBIM UCKMOYeHUeM SBNATCA pa-
OuanbHo-oceBble pabodne Koneca Manoro U cpegHero pasmepa, roe OHo He MOXeT NPUMeHATbCSA U3-3a orpa-
HU4eHWin gocTyna. MNpu NpaBUILHOM HAaHECEHWUWM Takoe MOKPLITUE NMOKA3blBAET OYEHb XOPOLUYH CTOWKOCTL K
rugpoabpaszuBHOn 3po3nun. CTOMT 3aMeTUTb, YTO MEXAY PasfUYHbIMW BapWaHTaMu NOKPbITUA, NOMYYEHHbIX
nyTeM TEPMUYECKOTO HaMbINEeHUsl, UMEOTCA CYLeCTBEHHbIE PasnMuMsa B CTOMKOCTM K ruapoabpasmeHoi 3po-
31UKn. 3TO NPOMCXOQMT M3-3a BapuMaluid B cOCTaBe NopoLUKa, YCroBMIA OKpyKatoLwein cpeabl NpyM HAaHECEHUN 1
napameTpoB HamnbINeHus.

WHorga Takke kak BapuaHT MOTyT BbITh NPUMEHEHbI NMONMMMEpPHbIe NOKPLITUS, HO TOMNBKO AnA He Tpeby-
IOLLIMX XKEeCTKUX OOMYCKOB noBepxHocTer. Mo3aToMy npuMeHeHWe TakuxX NMOKPbITUA, eCrM OHW UCMONb3YTCH,
OrpaHWYeHo NPOTOYHBIMU TPaKkTaMn paamanbHO-0CEBEIX U MOBOPOTHO-MOMNACTHLIX TYPBUH.

Mo cpaBHEHWUID C YrNepoaMCTON CTanbi HepXaBelwmre cTanbHble OOnMMUOBKA MMW HanmnmaBKku U3 He-
pXKaBerLlein cTanu MOryT YBenuYUTbL CTOMKOCTE K ruapoabpasusHoi apoaun. OBbIYHBIM ABMAETCS, Hanpwu-
Mep, 3aliMTa HepKaBelowWen CTanblo YyBCTBUTEMbHbBIX K 3P0O3MM MECT KpblleK TYPOWHbI U HUKHUX Konedu,
BLIMOMHEHHbLIX M3 yriepogucToin ctanu. CTOMKOCTE HepxkaBetLen cTanu K rugpoabpasmeHoi apo3un ganeka
OT YPOBHSA CTOMKOCTW NOKPLITUA, MOMNYYEHHbIX TEPMUYECKUM HamblNEHWEM, UM NOMMMEPHOIO NOKPLITUA. Mc-
TepTble 0BMULOBKM M3 HEPXKABEIOLLEN CTanu 3aMeHsloTCs OTHOCUTENBHO Nerko U BbicTpo. JansHeiwee ynyd-
LLEeHNe CTOMKOCTU K rapoabpasrBHON 3p03nK JOCTUraeTCca HannaBkoW TBEPAOro Cros anekTpoaamu, TakuMm
kak U3 cnnasa Co-Cr-C.

MoMKMMO YNOMSAHYTBIX B 3TOM NYHKTE MaTepranos, NPUMEHEHWE WHbIX MaTepuanos MeHee pacnpocTpa-
HEHO.

6.2 YKazaHuA MO peMOHTOMNPUIoOgHOCTU NOKPbLITUIA U3 CTOMKUX K rugpoabpasvMBHON 3po3un
MaTepuanos

6.2.1 OnpepgeneHue TEPMMHOB OAaHHOIO NMYHKTa

1) KanumarneHbili peMOHmM. BOCCTaHOBMNEHWE MepBOHaYanbHOW reOMeTPUM W YPOBHS KadecTBa BCeW
KOHCTPYKTMBHOW 4acTuW, BKINOYasi HOBOE 3aLUMTHOE NOKPbITHE.

2) BoccmaHosumenbHbIl peMoHm: orpaHuydeHHas ob6paboTka KOHCTPYKTMBHBIX YacTel B MecTax u3-
HOca B criefykLlemM obbeme:

- 8occmaHosuUmMesbHbIl peMoHm A: ynydleHwe rmapasnvyeckoro npoguns npy nomoLwmy TOMbKO
WNUoBKY;

- goccmaHosumenbHbIU peMoHm B: ynydlweHne ruapasnvyeckoro npoduns Npy NOMOLLKW HannaeBku
W LN OBKMK;

- 8occmaHogumenbHbIU pemMoHm C: NOBTOPHOE HaHeCEeHWe NOKPbITAA Ha NOATOTOBMEHHYK NOBEPX-
HoCTb nocrne A n B.

6.2.2 MeXpeMOHTHbIA Nepuoa 3alWUTHbIX NOKPbITUNA

YCTaHOBMEHHbLIE HA NMOBEPXHOCTU KOHCTPYKTUMBHbLIX YacTel 3allUTHbIe MOKPLITUSA TaKxe rnoaBeprarTcs
rmapoabpa3vBHO 3p03MK, HO B ropa3go MeHbLUEr CcTeneHu, YeM cranbHas ocHoea. [1o npolwecTBun onpe-
JeneHHoro BpeMeHun paboTbl MOKPbITUE M3HALLMBAETCS A0 MOSIBMIEHUS CTanbHOW OCHOBbI. C 3TOr0 MOMEHTa B
Taknux oBHaXeHHbIX MecTax ruapoabpasnBHas 3po3usi NporpeccupyeT Gonee BbICOKMMKW TEMNAMM, NMPUBOAS
K UAMEHEHWIO TeOMEeTPUN ruapasnuMyeckoro npoduns. MNpu onpegeneHHon cTeneHn NoBpeXxaeHWn 3Kkcnnya-
TauuWs arperata AomkHa OblTb OCTAHOBMNEHA, a8 U3HOLUIEHHbIE YaCTWU AOMKHbI BbiTh 3aMeHeHbl Ha HOBbIE UK
OTPEMOHTUPOBAHHbIE.

YpoBeHb rnapoabpasuBHON 3p03MK, NPU KOTOPOW HEOBXOAMM KanuTanbHbIA PEMOHT, B OCHOBHOM TOT
e, 4TO U Ansl HesallMLleHHbIX 06TeKaeMblX KOHCTPYKTMBHbBIX YacTel, U onpedensietcs cnegyowmuMi npu-
3HaKaMmu:

1) pPEMOHT OoMmKeH NPOU3BOAUTLCA cpa3zy npu obHapyXeHUW HEBO3MOXHOCTW AanbHelnweln 6esonac-
HOW aKcnnyaTauuu: HanpuMep, Koraa ToswmMHa CTEHKW KOHCTPYKTUBHOW YacTu YMeHblUeHa o npefena u Me-
XaHM4YecKas LIeNoCTHOCTb KOHCTPYKTUBHOM YacTu He MOXeT Bornee obecneymBatbcsl 1 BO3MOXHO HAHECEHME
paHeHW NI0ASM UK CYLLeCTBEHHOrO ypoHa Bcel TypOuHe;

2) npu ycnoBumn obecneveHus bezonacHocTu JormkeH BbiTh onpedeneH 3KOHOMUYECKU ONTUMAInbHbINA
WHTEepBan Mexgy KanuTanbHbIMW/BOCCTAHOBMTENbHBEIMW peMOoHTaMu. 3agepxka KanuTanbHOro/BoCCTaHOBMW-
TENMbLHOrO PEMOHTA NPUBOOUT K:

- OOMOMHUTENbLHOMY PUCKY He3annaHUpOBaHHbLIX OCTAHOBOK W COOTBETCTBEHHbLIM MOTEPAM Bbipa-
BOTKM,
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- ymeHblweHuto KINA,
- YBENUYEeHHOW CTOMMOCTU U BPEMEHM KanuTanbHOro peMOoHTa 13-3a YCKOPEHHOW NoTepu OCHOBHOTO
maTtepuana.

OTu NpU3HaKKU crnedyeT CONOCTaBUTL CO CTOMMOCTLIO KanuTanbHOro/BOCCTAHOBUTENBHOTO PEMOHTA.

[omkHoe nnaHnpoBaHuMe BOCCTAHOBMUTEMNLHOINO W KanuTanbHOMO PeMOHTa NMOMOXET COBCTBEHHUKY U3-
BexaTb BHENNaHOBbIX OCTAHOBOK M TaknMm 06pa3om onTUMM3NMpOoBaTh NPOU3BOACTBO. [10 NOCTPOMKK SMNEKTpo-
CTaHUMM ONTMMAanbHOe BPeMS MeXAy KanuTanbHbIMW PEMOHTAMU MOXET OLlEHMBATLCS C MCMOMb30BAHUEM
MoAenu, onucaHHon B 3.1 nnun 3.2.

Mocne TOro Kak 3NeKTpoCcTaHUUA HEKOTOPOe BPEMS HAXOAMTCS B 3KCMNyaTauuy, ¢ y4eTOM UMELerocs
onbiTa MOXeT BbiTb NpoBegeHa bonee ToYHaA OLEHKA.

6.2.3 PeMOHT 3alUTHBLIX NOKPLITUNA

[Ons gocTwXeHWst Hanny4dlero kadecTea peKoMeHayeTcst NPOBOAUTbL KanuTanbHble U BOCCTAHOBUTElb-
Hble PEMOHTBI B CNEeLuanmM3vMpoBaHHbIX MacTEPCKUX C HEOBXoAUMbIM 0BOpYLOBaHUEM U NPOCTPAHCTBOM Ans
BecnpenaTcTBeHHOro, 6@30MacHOro M TOYHOro AOCTYNa KO BCEM MECTaM KOHCTPYKTUBHOW YacTHy.

[Ons yBenuueHus nepnoaa BpeMeHU MexXay KanutanbHbeIMU PEMOHTAMU HA 0OBLEKTE BO BpeMSs KOPOTKUX
nepuoaoB OCTAaHOBKWM 0DOpYAOBaHUSA MOTYT NpeaycMaTpUBaTLCA BOCCTAHOBUTENbHEIE PEMOHTLI Tuna A 1 B.
BoccTaHoBUTENbHBLIA PEMOHT Ha 0BbekTe 03Ha4yaeT 06paboTKy KOHCTPYKTMBHOWM YacTu Ge3 BblEMKMA ee U3
TypbuHbI. B HekoTopbix cny4asax (rMaBHbIM 00pa3oM ropu3oHTanbHLbIe KOBLUOBLIE TYpPOUHLI) Takke cnegyet
paccmaTpuBaTb CTaHUMOHHbLIA BOCCTAHOBUTENbHBIA PEMOHT MOKPBLITKSA, T. K. OH MOXET ObiTb BbINOMHEH Ha
0ObeKkTe M 0Ka3aTbCa Haunyylum peleHnem. CnenyeT NposiBUTL KPalHIOK OCTOPOXKHOCTE B obecnedyeHuu
3aLUWUThI OT MbINW BCEX CMEXHbBIX KOHCTPYKTMBHbIX YacTel (BKIHoYas reHepaTop), Hanpumep 4OCTaTOuYHYH BEH-
TUNAUKUK BO BpeMs pabot. CM. Takke Tabnuuy 2.

B cnyyae BoCCTaHOBMTENBHOIO PEMOHTa KONMUYECTBO MOBPEXAEHWA, HEOBXOAMMOCTL CBApPKU U TEPMMU-
4Yeckor 0bpaboTKM MrpaloT CYLLECTBEHHYIO PONb NPY MPUHATAM PELUEHUS O TOM, MOXET NI BOCCTaHOBMNEHWE
NMoKpbITUA BbITh coenaHo Ha obbekTe. Ecnn HeobxoaMmbl TONbKO WNUgoBka 6e3 HannaBKK MAKW TOMbKO He-
BonblUve pEMOHTHbIE HannaBKu, HAHECEHUE NOKPbLITUSA 3aHOBO MOXKET BbINONHATLCH Ha OObEKTE C NpUMeHe-
HUeM nepenBXHOrO cGopyooBaHUs.

[MoBTOpHOE HaHeCceHWe TBEPOOro NOKPbITUA Ha 0BbeKTe MOXET NPOBOAMTLCS AN MOMHOCTHH NMOKPbLIThLIX
pagvanbHO-0CeBbIX UMW KOBLUOBLIX pabovunx konec. Ha aTux KOHCTPYKTMBHBIX YacTAX KONMUYECTBO NOBpeXae-
HWIA B BONbLUIMHCTBE Cry4yaeB No cpaBHEHWIO ¢ 06Len Nnowanb NOKPLITUA OYEHb Marno.

Tabnuua 2— O0630p BLINOMHMMOCTM Ha 06bEKTE BOCCTAHOBUTENBHOrO pemoHTa C

Tun NoKpbITUA BeIinonHumocTb 3amevaHus

Teeppoe NokpbITUE BosmoxHO, HO HepocTa- | HegocTtaTouHas CBsi3b C OCTaBLIMMCS MOKpbITMEM. HepocTtaTod-
TOYHOIO Ka4yecTea Han Be3onacHOCTb onepaTopa Npu pyYHOM HaHECEHMW B TECHOM
NnpoCTpaHCcTBe (HanpuMmep, B paguanbHO-0CeBon TypOuHe)

MonumepHoe Nokpbl- | BoamoxHO [ns QOCTKEHUS XOPOLLEro kayecTea HeobXoaUMbl YMCTOTa U pe-

TMe rynupoBaHne BNaxHOCTH

Hannagka crnoes BoamoxHa B MecTax ner- | MoxeT TpeboBaTbca npeaBapuTenbHblid nogorpes. HeBoamoxk-
KOro goctyna HO NPOBecTU TepMuyeckyto o6paboTky AN CHATUS OCTATOYHBLIX

HanpsHKeHWIA, 1, TakuM oB6pa3oM, [ HEKOTOPbIX CMNaBoB Cylle-
CTBYET pUCK TpelyuHoobpasoBaHus

OcobeHHO pekoMeHOYeTCA NPOBOAWTL HA 06bEKTE BOCCTAHOBUTENbHbLIE PEMOHTHLI TUMoB B 1 C koBLWoO-
BbIX pabo4unx Korec AnA yMeHbLIEHWS HeXenaTenbHOn TypOyneHTHOCTM NOToKa n3-3a NPUYMHEHHbIX TMOPO-
abpasnBHON 3po3neit nsMeHeHUn opPMbI paccekatoLen KpOMKA M BXOAHbIX KPOMOK.

7 YkasaHuA no QONOJIHEHMIO TEXHUYECKMUX YCNOBUN

7.1 O6wasn yacTtb

B atom pasgene npegcrtasneH pEKOMeH,ElyEMbWI noaxon, KOTOprI?I coBCTBEHHUKA MOTYT W OOIMXKHbBI OCY-
LeCTBUTb HAa CBOUX obbeKTax OnAa BHeCeHWA B TeEXHU4YeCKne yCroBuA 0Cco0bIX TDeGOBaHMﬂ K TMny MallWHbI,
rmapasnu4eCcKkomMy NpoekTnpoBaHUK, MEXaHNYECKOMY NMPOEKTUPOBAaHNO N T. 4., bes YCTaHOBNEeHWA Hepeanu-
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CTUYECKNX KpUTEePUEeB, KOTOPLIE BLINOMHEHLI ObITh HE MOTYT, MOCKONbLKY CpeacTBa ANs WX BLIMONHEHUS Haxo-
OATCSH 3a npegenamMy BO3MOXHOGTEW Npon3BOaNTENS.

Kak 6bino onucaHo B 4.6.2.4, kaBuTaumsa 1 rugpoabpasvBHasa apo3us MOTyT B3aMMHO YCUNWBaTb Apyr
apyra. HekoTopble nonynsipHble, CTOWKWE K rMApoabpasvBHON 3po3nK, NOKPLITUS SBNSA0TCA Bonee YyBCTEBU-
TEeNbHBIMU K KaBUTaUMK, YeM Hepxaselwasa ctanb. 1o 3ToW NpuUYMHEe pekoMeHAyeTcs NpuMeHATb Gonee
XKecTkne TpeboBaHWA K KaBuTaLMM Ha Tex CTaHUWUSX, r0e OXuOaeTcs nosaBfeHne ruapoabpasvBHOn 3po3mni.
OTO MOXKET, HanpuMep, 03Ha4yaTh, YTO KAaBUTALMOHHBIN KO3MMULMEHT CTaHLMKM JoMmKeH ObiTh Bbile Koaddu-
LUMeHTa 3apoXaeHNs KaBUTaLMK M YTO AomkeH BblTb COOTBETCTBYIOLLMIA PeXxumM paboTkl CTaHLMN.

[omxHbl 66ITh NpUBEAEHLI NpeanonaraeMble cnocobbl KaNnUMTanbHOrO PEMOHTA, BOCCTaHOBMNEHUS/3aMe-
Hbl WM3HOLIEHHLIX YacTei. Mpeanaraemslil NOPAAOK ONpedeneHns KpUTepues ONSd KanuTanbHbiX PEMOHTOB
npueeneH B npunoxeHuu F. CnegyeT ycTaHOBUTL BpeMsl rofa, KOoraa OCYLUEeCTENAeTCS TexHudeckoe obcny-
MBaHMe W ero NMpofoMKUTENbHOCTL. [oMmKHbI YKasbiBaTbCA enaTenbHble KOHCTPYKTUBHbIE 0COGEHHOCTH
(cM. pasgen 4). BaxHo 4eTKO COOBLMTL AaHHble 0 YacTULax, MPOXoXKAeHWEe KOTOPbIX OXKUaaeTcs Yepes Typ-
Gu1HY (1 KOTOpble MOTYT OTNMYaTLCS OT YacTuL B peKe) B pasnuyHbie BpemeHa roga, u CoOoTBETCTBYIOLME pe-
KMMBbI paboTbl Typ6uHbLI. Ha OCHOBE 3TWMX OaHHbIX JOMKHO GbiTh BO3MOXHLIM BbluMcneHve PL. PekomeHaye-
MbI dhopmaT npueedeH B Tabnuuax 3—4. CrneayeT BbibrpaTth Nepuofbl BpeMeH B Tabnuuax Tak, YTobbl OHK
[aBanv NpeacTaBUTENbHYH KapTUHY COAEPXaHWA YacTul HaHocoB U pexumos. Ocoboe BHUMaHWe crnenyeT
oBbpaTnTb Ha Neproabl C BLICOKON KOHLEHTpaUuen 4acTuLl.

TexHWYeckue ycnoBusl JOMMKHbLI cogepxaTk TpeboBaHne npeacTaBfieHns NMocTaBLMKOM OTYeTa, OCHO-
BAHHOIO Ha COAEPXKAalUMXCH B HUX OaHHbIX. B oTyeTe JomkHbl BbiTh BbIMOMHEHb! OLEeHKa 0XugaemMon rugpo-
abpasnBHOW 3p03MK B COOTBETCTBUM C YKa3aHUsSIMW HAcTosLWEro cTaHOapTa v oueHka Tpebyemoii gna 6es-
OMNacHoW aKcnnyaTauun arperata nepuognuyHocT U o6bema KanuTanbHbIX PpEMOHTOB.

Ecnu mexay cobCTBEHHMKOM WM MOCTABLUWKOM TypBWHBLI cormacyeTcsl rapaHTus no rugpoabpasueHol
3p03MK, TO B HEW crieyeT ykasaThk rapaHTMPOBaHHY MeXay KanutanbHbIMKY peMoHTaMu PL, OCHOBaHHY Ha
HEKOTOPOM COrMacoBaHHOM KpUTEPWUW KanuTanbHoOro pemoHTa. [JomkHbl ObiTh cormacoBaHbl Takke Tpebye-
Masi pervcTpaums OaHHbIX uamepeHuin chaktuyeckoin PL 1 To, Kak JOMKeH OCyLecTBnATLCS 06MeH gaHHbLIMK
MeXIy CTOPOHaMMU.

7.2 CBoicTBa NpoxogAawmx Yepes TypoMHY abpa3uBHbIX YacTul

CaoiicTBa npoxodsiwmx Yyepes TypGuHy B pasHoe BpeMsa 4YacTul, HeobxoOMMo perncTpuposaTth. Peko-
MeHAyeTcs And 3anonHeHus oopMa B Buge tabnuubl 3.
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7.3 PacnpegeneHue abpasuBHbIX YacTUl No pasMepam

FOCT P M3K 62364—2021

Pacnpenenenune pa3mepa 4acTul, NPOXoasLMX Yepes TypOuHY, AOMKHO perMcTpupoBaThLCca BO Bpeme-
HW. PekomeHayeTca aAns aanonHeHus opma B Buae Tabnvubl 4.

Tabnuya 4 — PacnpegeneHne pasmepoB YacTuLy

CoOTBETCTBYHOLWMIA
nepvon

®pakuma paamepom
ot 0 0o 63 MKm,
> Mesh 230*

®pakuyms
pazmepom oT 63
no 125 mkm, Mesh
ot 230 po 120"

®pakuyna pasMepom
oT 125 po 250 MKMm,
Mesh ot 120 go 60*

Dpakumna pasmepom
> 250 MKm, <
Mesh 60*

Obuwee
KOMWYEeCTBO

AxBapb—anpens

Main—ceHTabpb

OkTabpb—ae-
Kabpb

MpumeyaHunn

1 MoryT TaKke NPUMEHATLCA Apyrue MeTodbl rpajaun paaMepoB YacTull.
2 B cny4ae BbICOKOTO cofiepaHus Menkux vyactuu (dPs, < 0,063 mm) moxet notpeboBarsca AankHelwan rpagaums.

* Mesh — paamepbl ceTkn B cooteetcTBuUmM ¢ ACTM E11-17.
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MpunoxeHune A
(cnpaBo4Hoe)

Mpumep pacyeta PL

3JTO NpunoxeHve cogepxut npumep pacyeta PL. [Insa wnnocTpauuy npouecca paccmMaTpyuBaeTcs TonbKo HeBGonb-
LLOW Nepuog BpEMEHW M Manoe KONMYecTBO U3MEPEHWIA NapameTpoB HacTul,.

Mpegnonoxum, Mbl nmeem TypOuHY, koTopas Obina nyweHa 5 mas B 22 4 1 octaHoeneHa 10 masa B 15 4. B ato
Bpems ObiNO B3STO M MPOaHanU3MpoBaHo B Lensax onpegeneHus koHueHTpauuw 8 npod eoabl. OgHa w3 npob Geina go-
MONHWTENBHO MPOaHanM3vMpoBaHa Ha pasmMep ¥ TBepdocTb YacTul. YacTuubl nMenu cxogHble PopMbl, Kak MoKa3aHo Ha
pucyHke D.1 b). Mony4yeHHble pe3ynsTaThl NpUBeaeHsl B Tabnuue A.1.

Tabnuua A.1— lNpumep DOKyMeHTUPOBaHUA NPOBEPKK Npob

KoHueHTpauus Paamep vactu GpariA TESIKE,
Ne npobsl [Oata, spems CobbiTne LeHTpaLl 3 P 5 4Yem TBepOocTb
yacTtuu, Kr/m dPg, MM no Moocy > 4,5 %

0 5 masa Myck TypBUHEI — - —
22:00

1 6 mMas OTt6op npobbl 4.5 — —
06:00

2 6 mas OT160p nNpobbl 4.9 — —
10:30

3 7 mas Ot60op npobbl 4.7 — —
04:30

4 7 mas OTt60p nNpobbl 4.1 — —
16:30

5 8 mas Ot60p Npobbl 3.8 — —
08:00

6 9 maga Ot60p npobbl 41 0,069 73
01:00

7 9 masa Ot60op npobbl 4.6 — —
14:00

8 10 mas Ot60p npobel 4,9 — —
00:30

9 10 mag OcTtaHoB TypbuHbI — — —
15:00

dopmyna gns pacyeta PL ¢ OMCKPETHbIMKW JaHHLIMW TakoBa:

N

PL= Z Cp ‘Ksize.n 'Kshape,n ‘Khardness,n 'Ts,ns (A1)
n=1

roe C, — 3TO KOHUEHTpaLuwWs 4acTul, kr/m3, Ansa Kaxaon npobbl;
Kize IMEET TO Xe camoe YMCNEeHHOe 3HaYeHWe, YTo U MeauaHHbIi pasmep YacTul dPgy, MM. Tak kak Geina npo-
aHanu3vpoBaHa Ha pa3Mep YacTuL, TONbKO ofHa npoba, TO UCMOoMNb3yeM 3TO 3Ha4YeHWe AnA Beex npob;
Kshape = 1,5 [cm. npunoxeHune D (cooTBeTCTBYET TONbKO oagHa hopma abpasuneHbIX Yactuu)];
hardness VIMEET TO e Camoe YNCMEeHHOe 3HaveHue, YTo 1 AN dpakuun Yactul Teepxe, Yyem 4,5 no Moocy. [ina
yacTelh u3 HepxaBetowwel ctanu 13Cr4Ni ato BygeTt TBepaocTe ctanu no wkane Mooca. CnegyeT OTMETUTb, YTO AOMMKHO
BbITe 3HAYEHWEe 40NN, a He YMCNOo NPoLUEeHToB. Tak Kak bbina npoaHanvanpoBaHa Ha TBEPAOCTb YacTWL TONMbLKO 0gHa Mpo-

Ha, ucnonb3yem 3aTo 3Ha4YeHWe Ansa Beex npob;
26
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T, — 97O paccmaTpuBaemblil ANs Kaxaon npobbl BpeMeHHOW MHTepBan. [Ansa n = 1 ucnonb3yem Bpems C mycka
TypbrHbLI 40 MONOBWHLI MHTEPBANa BpeMEHW Mexay nepBoi U BTopolh npobamu. Takum ke obpasoM, Ans n = 8 ncnonb3ay-
€M BpPeMSs OT MONOBWHbLI MHTEPBANa BpeEMEHWU MEXy ceAbMOW U BOCbMOW npobamun 0o OCTaHOBKK TypbuHel. [na npob ¢
n =2 pgo n =7 ucnonb3yem BPEMS C NOMNOBKUHLI MHTEPBAara BpeMeHu Mexay npobamu (n — 1) 1 n oo NonoBuHLI MHTEpBana
BpeMeHu mexay npobammu nn (n+ 1);

N — ato konnyecTBo npob = 8.

Ha ocHoBe aTux AaHHbIX COCTaBUM criedyoLlyo Tabnuuy A.2.

Tabnuya A.2—Tlpumep AOKYMEHTMPOBAHWA pe3ynsTaToR nNpob

n C,, krim? Kypen Ketispan Kinirisasn Tagn® Pl kr - uim?

1 4,5 0,069 1,5 0,73 10,25 3,48

2 4.9 0,069 1,5 0,73 11,25 4,16

3 47 0,069 1,5 0,73 15 5,33

4 4,1 0,069 1,5 0,73 13,75 4,26

5 3.8 0,069 1,5 0,73 16,25 4,67

6 4.4 0,069 1,5 0,73 15 4,99

7 4.6 0,069 1,5 0,73 11,75 4,08

8 4.9 0,069 1,5 0,73 19,75 7,31
Cymma 113 38,28

[aHHble nokasbiBalT, 4YTO B TedeHue 113 4 paboTel ata TypbuHa noaBeprrack abpa3vMBHOW Harpyske PL =
= 38,28 kr - u/m3.

2T
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MpunoxeHune B
(cnpaBo4Hoe)

MamepeHUe U perucTpaunsa NoBpexgeHUi ui-3za rugpoabpasnBHON 3po3un

B.1 Perncrpaumsa noBpexgeHUn n3-3a rugpoabpa3znBHON 3p0O3UN

Hwxe npuBedeHbl ykazaHWs Mo U3mMepeHusM ruapoabpasvBHOM 3p03nK OTAENbHbBIX YacTel MaLLWH.
Lleneto aTux ykasaHuin ABNAeTCA NonyvyeHne HageXHbIX pesynstaTtos O CTeneHu rmapoadbpasvBHO 3po3uK pasnny-
HbIX 3MNeKTpoCTaHUuii B obecneynsaemMoM CXOOHOCTb M3MepeHWid BuAe Ans BO3MOXHOCTM UX CpaBHEHWs Mexady cobou.
Llensio ABNAeTCA nonyvyeHne HagexHoro nporHosa Byoywen GesonacHo akcnnyatauun M MHTepBanoB obcrnegoBaHui,
OCHOBAHHbIX HA COBMECTHOW OLIEHKE 3PO3WMOHHbLIX NMOBPEXAEHWUA U 3MepeHin abpasnBHON Harpys3ku.
Bo Bpema obcnenoBaHUA KOHCTPYKTUBHBIX YacTel BakHO cobupaTh kak MoxHo Bonblue vHdopMauuu. Hke npu-
BefeHbl YKasaHusi Mo MMHUMarneHeIM TpeboBaHuAM Npy obcrnefoBaHWK NOBPEXOEHUIA U3-3a rMapoabpas3vBHOW 3PO3UK.
Kak npaBuno, KOHCTPYKTWBHBIE YacTW cnedyeT MapkipoBaTb nepeq doTorpacdupoBanvem Takum obpasom, HToobl
OHK MornK BbiTe nerko aeHTUhULMpoBaHbl. Ha KOHCTPYKTMBHOW YacTu crnedyeT HanucaTe HadBaHue obbekta, Homep
nonactu/koBLua, gaTty obcrnegoeaHua v vMcno YacoB pabotel. B cnydae cepun dhotorpacduin (Hanpvmep, BCex KOBLUEWN
paboyero koneca) 3Ty MHopMaunio cnedyeT NPUBECTU MO KpalHen Mepe Ha NepBOM KOBLUE, @ OCTarnbHble KOBLUWM Mpo-
HymepoBaTe. B aTom cnyyae cotorpadmm JomKHbl BbITe NOMMEHOBaHbI TakuM cnocobom, 4Tobbl BbIN0 NOHATHO, YTO 3T0
cepus. doTorpadun JomkHeEl BbITh LMGPOBLIE, CHATLIE KAMEPOW C paspeLleHreM no KpanHen Mepe 5 meranukceneu, Tak,
4yTOBLI MOrMK BbITh BUAHLI AeTanu.
[ns kaxpon KOHCTPYKTMBHOW YacTy criedyeT 3aBecTH BeAOMOCTh C Havana aKcnnyataumu 1 Ao ytunusauuu. B se-
AOMOCTHW JOM#Hb! BbITh NPUBEOEHbI, C BO3MOXXHOCTBI X COMOCTABINEHUSA C napameTpamun paboTbl, Cnegytolme CBeaeHvs:
1) HOMEp KOHCTPYKTMBHOWM YacTu (MHAMBUOYaNbHBIA HOMEp, BIBUTLIN Ha HeW, HanpuMep HoMmep pabodyero koneca).
OTO JOMKHO ACHO MAEHTUKULMPOBaTL KOHCTPYKTVBHYIO YacTk BO BPEMS ee aKcnnyaTauuu Ans HegonylueHus decnopsa-
Ka B paHee cobpaHHbIX JaHHbIX;
2) pata nycka B aKcnnyatauuio, Bkntovas obulyo HapaboTky ¢ Hayana akcnnyartauuu B Yacax;
3) pnarta obcnepoBaHus, BKMYas oblyo HapaboTky C Hadana aKcniyaTauMy B 4acax W CTaTyCc KOHCTPYKTMBHOW
yacTu nocne obcnegoBaHWs, Hanpumep:
- MPOAOMKeHWe 3KCnnyaTaLum,
- CHATO 45 PEMOHTA,
- CHATO B 3anac,
- CHATO ONs yTunusauuu
WT. 4a.;
4) ocMOTpbl U U3MEPEHUS, NPOBEAEHHbIE BO BpeMsi o6cnefoBaHWi, B COOTBETCTBMM C NOCNEOYIOLWMMN MyHKTaMK.
MOXHO OTMETUTb, YTO CHIKEHWE MaKCUMarbHOW MOLLHOCTH MOXET ObITk NOKasaTernemM NPOrpeccupyroLLmx NoBpex-
AEHWIA U3-3a rmapoabpasmMBHON 3PO3UNA.

B.2 KoBwoBoe paboyee koneco 6e3 NOKPLITUA

Cnepea cnegyet cchoTorpadpMpoBaTth BCE KOBLUM TakmM oBpasom, 4ytobbl 6binv BuaHbl 06e nonoBuHbl. [NonoxeHre
Kamephbl JOMKHO ObITk HAA LIEHTPOM KOBLUA. [apannensHo AoMKHb! BbiTe coenaHbl 3apUCOBKA 3PO3MOHHBIX MOBPEXAEHWIA
unu Nbeix Opyrx 3amMeTHbIX OCODEHHOCTE, TaKUX Kak NMOBPEXOEHUS OT KaMHEW, C OTMETKOI onpeaeneHHbIX noapob-
HOCTEW Ha KOBLUE M MX hoTorpadmpoBaHueMm.

Homep koBwa gormkeH ObITe BUAEH Ha Kaxkaom ¢oTo. B gononHeHwe Ha NepBOM KOBLUE A0MmkHA ObITe HaHeceHa
cnepgyrowas MHopmMauus: gaHHble obbekTa, HapaboTtka, Aata obcrnegoBaHus.

[o KpaiHei mepe, YeTblipe Cny4YanHo BblbpaHHbIX KOBLUA A0MKHbI BbITb OCMOTPEHbL! HKEeoNMCcaHHbIM 0Bpasom:

- MNMpoBegeHne namepeHuid OTKIMOHEHUS (DOPMbI KOBLLIA W3-3a rMapoadpasrBHON 3p03MK OT NepBOHa4YanbsHoro npo-
hvns ¢ ucnonb3oBaHUeM LWAaBbnoHOB MUHMMYM MO NATKY TOYKAM Ha Ka)OoW MONMOBWHE KOBLUA, MO KpalHel mepe, B Tpex
MecTax (cnepenu, nocepenuHe, caaaum). JomkeH GbiTe M3aMepeH 3a30p Mexay paboyum konecom u wabnoHoM, a Takke
[omkeH ObITb coenaH PUCYHOK CEYEHWUS, MOKA3bIBAIOLLWIA TOUKM U3MEPEHHUS.

- lNpw pacnonoxeHHoM B kOBLUE LWIabnoHe cnegyeT caenatb dotorpadun, Tak yTobbl 661N BUAEH 3a30p MeXay Lia-
ONOHOM 1 KOBLUOM, @ NMUHEIKa 0MmKHa ObITe pacnonoxeHa Takum obpasom, 4Tobbl Mornu BbITe BUAHBI pa3Mepsl 3a30pa.
370 gomkHo BbITh cAenaHo No KpaHe Mepe ANs OAHOro KoBLUA, Hanpumep ¢ Havbonee BbICOKOW CTeNeHk ruapoabpa-
3MBHOW 2PO3UN.

- NomkHa BbITb M3MEpPEHa LUMPWHA BEPLUMHBLI paccekaTtens npu ycTaHoBke Tpex wabnoHoe. [Ina gemoHcTpauun
crneumnansHbix ocobeHHoCTEeN AOMKHBI BbITh cOenaHsbl AoNONHUTENbBHBIE (OOTO C pAcnONOXKEHHOW PAOOM NUHENKON, YTOOLI
MOXHO ObINO BUOETH pasmephbi.

B.3 Wrna v Hacagok Ge3 NoKpbITUA

Y1o6wI onpegenntb Hann4ne 3a3opoB Mexay UITOA 1 ceanom, cnengyet caenartb q'CJOTO NMpv 3aKpbITOM MONMOXEHNN
Wbl, cnegyet NCNnone3oBaTb J'IVIHEI?IKy Ona JOKYMEHTUPOBaHWUA pa3dMepoOB TakK XKe, Kak BbIno paHee onucaHo onAa pa60t-|er0
Koneca.
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Ecnu yacTtu pasobpaHsbl, To criegyeT caenaTtb oTaenbHble hoTo YacTer. B obounx cnyyasx nbsble agehekTsl creqyet
doTorpachnpoBaTth OTAENEHO.

Ecnv Bo3aMOXHO, TO B BEAOMOCTU Takke cneqyet OTMETUTL BENUYMHY NPOTEYEK Yepes 3aKphITele conna.

Cnegyet coenaTb 0630pHble choTorpadmm YacTel (ecnv pasofpaHsl) U ¢ BriM3Koro paccTosaHusa, YTobksl BUAETL 3a-
30pbl MEXAY HacTAMM.

B.4 KoBwoBoe paGouee koneco ¢ TBepAbIM MOKPLITUEM

Bce koK gomkHbl 6bITh cdpoTorpadmpoBaHsl. [1opsaaok Takon xe, Kak 1 Ans konec 6e3 NoKpbITUA, Co CrneayroLm-
MU UCKIMHYEHUAMM:

Tak kak B DOnbLUMHCTBE Cy4aeB OCTAETCA MOKPLITUE JOCTAaTOMHOIO pasMepa U eLle BUAEH NepBoHaYanbHbIA KOH-
TYP, TO ANS U3MepeHnsi rmapoabpasnBHON 3p03nK WabNoHb! He HyXHbI. Takum oBpasom, LenecoobpasHo 3aUKCUpOBaTL
pacnonoX}eHne OCHOBHLIX AeeKTOR 1 NPOBECTU OTAENBHbLIE U3MEpeHUs rMyBuHbI, a Takke caenaTs doTorpacdun TUNKMY-
HbIX MECTHBIX AeeKToB.

Ecnu nokpeITve Ha KpOMKE paccekarens NnonHOCTbI0 paspyLlleHo, TO Tor4a Takke crneayeT M3MEPUTb LUMPKUHY pac-
cekarens.

B.5 WUrna, cegno n kopnyc conna ¢ NOKpbITUEM

MopAOoK Takow ke, Kak 1 ans konec 6e3 NoKpbITUSI, CO CReayoLLMMN UCKITIOYEHUSMI:

CregyeT BKMHOYaTh B COCTaB M3MepeHuid 0bnact ¢ noBpeaeHHbIM NOKPbITUEM, BMECTE C PUCYHKaAMM, U3MEPEHM-
eM mybuHbl 1 chotorpadumami. CnenyeT choTorpadmpoeaTh Nepexom OT NMOKPbIToR obnacTn oo obnacTtu 6e3 NoKpeITHA 1
3anucaTh BO3MOXHYIO BEMUYMHY CTYNEHEK, TAK e KaK 1 BO3MOXHYIO LUMPUHY 3a30P0B MEXAY CeANOM M KOpnycom conna.

B.6 PapnansbHo-oceBoe pabo4yee Koneco U HeNnoABWKHLIA NAaGUPUHT Be3 NOKPLITUA

MamepeHus ruapoabpasvBHO 3p03un crieqyeT BbINOMHATL CneayowmMmM obpasom:

1) TONWWMHY BBIXOAHOW KPOMKW HEOBXOAMMO M3MEPATE B BOCBMW TOYKAX, PABHOMEPHO pPacnonoXeHHbIX Mo ArvHE
BBIXOLHOW KPOMKW. PeaynsraThl HY:KHO 3anucbiBaTb BMECTE C PUCYHKOM, MOKa3bIBAOLLMM TOYHOE WX MOMOXKEHUE;

2) cnegyeT n3aMmepuTb rmybuHy rugpoabpa3vBHO 3po3UKM NonacTu B MecTe nepexona k oboay y BXoOHOW KpOMKM.

CnepnyeTt NpoBeCTM U3MEPEHUS, NO KpaHel Mepe, Ha Tpex NnonacTax, Hanpumep, MMELLMX HanbomnbLUKUA, Hau-
MEHbLUWIA U CPEAHWIA N3HOC.

B pononHeHve k 0630pHbIM dhoTorpacdusam B OTYETE crieayeT NPUBOOWTL CAeNaHHkIe ¢ Bnuakoro pacctoaHus oTo-
rpadoun obnacTten ruapcabpasnBHON 3PO3UK U PUCYHKM, HA KOTOPLIX NOKa3aHo NnonoXeHve coTtorpadpoBaHHbIX y4acT-
koB. [lomkHbl hoTorpachmpoBaTtbhes Bce obnacTtu ¢ 6onblunmi noBpexaeHnsamu. CnegyeT yoenuTs ocoboe BHUMaHWe 06-
nactam nepexoga obog — nonacTte 1 nonactu Bbnvan o6oga, rae obei4HO Habnogaetca Hanbonewasn rugpoabpasveHas
3po3us. Hanpumep, Ha pabo4yeil CTOPOHE BLIXOOHOMO CEYEHMA 3TO BO3MOXKHO CAEeNaTh C MOMOLLLIO 3epkarna.

B obnactsix HaubonbLlMX MOBpexAeHUn 13-3a rugpoabpasvBHOM 3p03nK cnegyeT UamMepuTb rMy©BuHY, U JOMKHbI
ObITe coenaHbl hoTorpadum, kak oHa Obina uamepeHa. CnegyeT NPUBECTU ONUCAHWE TEXHOMOTMU U3MEPEHWIA.

B pazobpaHHOM COCTOSHWMU BCE HApy»HbIE NOBEPXHOCTU pabodero Koneca v NoABMXHOIO U HEMOABMXKHOMO nabu-
pVvHTa gomkHel BbiTh choTorpadmpoBaHsl Kak B obLem BUOE, Tak U B AeTansax U 3adUKCUPOBaHbl B pUCYHKaX.

CnegyeT namepuTb W cchoTorpacMpoBath 3a30p Mexay paboynum Konecom 1M obnvuoBKamm.

B.7 PapuanbHo-oceBoe paboyee KONeco ¢ NOKpbITUEM U HENMOABUXHBLIA NadbupUHT

CnegyeT cgenaTb pUCyHKWM 0BnacTen ¢ NoBpexaeHHbIM MOKPLITUEM Ha BCEX NONacTAX C yka3aHWem MONOKeHWs v
pasmepoB obnacrei.

CnegyeT nameputb rmybuHy obnacTeil paspyLleHns Ha NonacTsax v 3anvucaTb MakcuManbeHble 3HadveHuns. Cnegyet
onvcaTtb, BO3MOXHO NPW NMOMOLUM PUCYHKA, METOA U3MepeHus (Hanpumep, nekanom/wabnoHom). Crnegyet Takeke npuno-
XWUTb poTorpadum namepernid. [ins 6onelwen nidopmaummn moryT 6eiTe AobaBneHsl nogpobHeie doTorpadpun.

Ecnv nokpbiTve Ha BbIXOOHOW KPOMKE paspyLUeHO MOMHOCTBIO: CM. W3MEPEHWS Ha paavanbHO-0ceBoM pabodem
konece 6e3 NOKPbITUSA.

CnenyeT namepuTb 1 cchoTorpacmpoBath 3a3op Mexay pabovymMm konecom v 0bnuuoskamu.

B.8 Hanpaensirowme nonaTkm U o6nuuoBku 6e3 NoKpbITUA

Cnenyet cgoenate o63opHble M nogpobHele dotorpaduy U pacnonoxeHve coTorpadmpoBaHHeix obnacten no-
Ka3aTb Ha PUCYHKe.

Ecnuv noBpexaeHns HacToneko Bonblune, YTo Masiki bonee He CyLLeCTBYIOT, TO MOTyT BbITk CAenaHbl ToNbKo doTo-
rpadovv NOBpEXOEHNNA.

Ecnv masku elle cylLecTBYHOT, TO U3MepeHUs ruapoabpasnBHON 3po3nn Ha oBNMLOBKax NPOU3BOAATCH NyTEM W3-
MepeHus HanbonbLUMX 3230P0OB MeXAY HaNPaenAwLLMMKU NonaTkaMu n 0bnuuLoBKaMm Kak MUHUMYM Ha YeTblpex fonartkax.

MpocToi nokasaTene NOBPeXAeHWA HaNpaBnaloLWero annapaTa u3-3a ruapoabpasvBHON 3p03UM COCTOMT B U3Me-
peHWn JaBreHusa B CMMpanbHOW kamepe Ha OCTaHOBMEHHOM arperarte C 3akpbiTeIMKM HanpaBnaloWMMKM nonatkaMmu ¢ 3a-
KpbITbIM NPeaTYPOVHHBIM 3aTBOPOM, HO C OTKpLITEIM Balinacom npeaTyp6uHHOro 3ateopa. [JaBneHue MOXHO 3anuckiBaTb
aBTOMaTU4eCK1 BO BPEMS HOPMarbHOMO OTKPLITUA NpeaTypbMHHOro 3aTBopa BMECTE C YPOBHAMMW BEPXHETQ, HUKHEro Dbe-
doB, 4ATON N BpEMEHEM.
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LononHUTENBHEIA NOKa3aTenb Takke MOXHO MOMy4uTb, 3anuckiBas Bpems, Tpebylolleeca AN OCTaHOBKM Typou-
Hbl MOCIE 3aKpbITUA HaNpPaBMALLETO annapaTa npu oTKpLITOM npeaTypbuHHOM 3aTBope. [puyMHON NpoTeyek npu nor-
HOCTBIO 3aKPLITOM HanpaBnsaioLLeM annapare senseTcs ruapoabpasnBHas 3po3na B HANPaBNALLMX nonaTkax. 3To ABNs-
eTcs NpUYMHOI Bornee NPOOOMKUTENBHOMO BPEMEHW NPpW OCTAaHOBE arperarta Ao NornHOW ero 0CTaHOBKM.

B.9 HanpaBnsawwwue nonaTtkM 1 06NULOBKU C NOKPbLITUEM

Cnenyet coenate 0630pHeIe M nogpobHele droTorpadumn 1 X pacnonoKeHne nokasaTb Ha pucyHke. CnegyeT cdo-
TorpachupoBaTh KaXKAyH Nonatky v 3anvcaTte BCe NOBPEXKOEHUS BMECTE C PUCYHKaMW, Ha KOTOPBIX NOKasaHkl TOYHOE pac-
MONOXEeHWe 1 BeNUYUHE KaXK0ro NoBpeXaeHns.

B kaxgom cnyvae noBpexaeHuii crnegyeT u3MepuTs rmy0BuHy rugpoabpasvBHON 3p03MKU K 3anucaTb MakCcuMmarnbHbIe
3HaveHus Ans Kaxgoro criydas. Cnegyer onucaTb cnocob M3MepeHus U NpuBecTy HekoTopble doTtorpadun (Hanpumep,
nekana/wabnoHa).

B.10 KonoHHbI cTaTtopa

Kak npaBuno, U3-3a HU3KUX CKOPOCTEW ruapoabpasvBHas 3po3na Ha KOMOHHAaX cTaTopa He Habnoaaetcs. OgHako
OTKa3 CTATOPHbLIX KONOHH MOXET MMETL ApaMaTUHECKUe NOCMNEeacTBUA, U KOMOHHLI CTATOPA CreayeT Talke perynapHo ob-
cnepoBarth. [aHHbIi pasaen He BKIYAeT KOHKPETHLIE akThl 00CNenoBaHnin, HO PEKOMEHLYETCA Aenarh NPOCTYIO 3anuch,
KOHCTaTUPYIOLLYO, BbIN0 NOBpeXaeHe UMW HeT, BMecTe ¢ (poTorpaduaMu.

Ecnu ecTb 3po3ns, cnegyet UamMepuTb TONLWMHY, UCTONb3ys WabnoHsl, COOTBETCTBYOLIME reOMETPUM KONMOHHLI CTa-
Topa. Ecnu TonwuMHa KonoHHb! cTatopa yMeHswmnack Ha 20 % vnu 6onee, To cneayeTt NPOBECTU NOBEPOYHLIA pacyeT Ha
MPOYHOCTE KOMOHHLI CTaTopAa.

B.11 JlabupuHTbl paguanbHo-0ceBOW TYPOUHBLI 6e3 NOKPLITUA

PekomeHayeTca pas B HeAeno B NaBOAOK M pa3 B MeCsiL| B MEXEHb NPOBOAUTL M3MepPEHUst MHTEHCUBHOCTW NPOTEYEK
C BEPXHET0 YNINOTHEHWUA (ECN BO3MOXHO).

B.12 MNoBopoTHo-nonacTHoe paboyee Koneco 6e3 NoKpbITUA

M3mepeHua rugpoabpasvBHON 3po3vn cneayet NpOM3BOAUTL CNeayLLNM 00pa3om:

TonwuWHy BLIXOOHOW KPOMKM HEOOXOAMMO W3MEPATE B MATU TOYKAX, PABHOMEPHO PacnofnOXeHHbLIX Mo AMUHE Bbi-
XOAHOW KPOMKW. Pe3ynbraThl HyXKHO 3anncbiBaTb BMECTE C PUCYHKOM, Ha KOTOPOM MOKa3aHO TOYHOE WX PacnonoKeHne.

LomkHel 66Tk 06cnegoBaHel, NO KparHen Mepe, TPy NPOM3BONBLHO BeibpaHHbIe NonacTu.

CneayeT BbINYCTUTL OTHET C HECKOMbKUMK BrAamun chotorpadpuii. B gononHeHue k o63opHbIiM poTorpadusim cne-
ayet npueectu dhoTorpadmmn obnactein ruapoabpasnBHOn 3po3n M PUCYHKK, Ha KOTOPbLIX MOKa3aHo nonoXeHue cgoTto-
rpadompoBaHHbIX y4acTKoB. [lomkHbl ObiTh cdpoTorpadmupoBaHsl, No KparWHel Mepe, Bce obnacti ¢ HaubonbLen rmapo-
abpa3vBHOW 3po3MeNn.

B obnactax HanBonblumx noBpexaeHuid M3-3a rugpoabpasvBHOR 3p0o3vUK criedyeT uamMepuTe rmyBuHy, ¥ OOMKHbI
BbbITb caoenaxsl hotorpadun, kak oHa bbina uamepeHa. Criegyer NPUBECTU ONMCaHUE TEXHONOMMW U3MEPEHWIA.

[ononHutensHo JomkHb! BbITh JOKYMEHTMPOBaHLI 3230kl MEXAY HAPYXHbLIM OMaMeTPOM NonacTu U Kamepon pa-
Bouero Koneca.

B.13 MNoBopoTHo-nonacTHoe paboyee KONeco ¢ NoKpbITUEM

CnepyeT coenaTb PUCYHKM obnacTeil ¢ NoBpeXAeHHbIM NOKPBITUEM AT1A BCEX MONACTEN C yKasaHWeM MOSOXKEeHUs K
pasMepoB 3TUx obnacTten.

Cnegyet namepuTb rnybuHy obnactei paspyLlleHUsi Ha NonacTax U 3anMcaTe MakcumarnsHsle 3HadeHus. Cneayet
onucaTh, BO3MOXHO MpY MOMOLLM PUCYHKA, METOA M3MepeHus (Hanpumep, nekanom/watnoHom). Cnenyet Takxke npuno-
XUTb choTorpadoum namepenHuid. ns tonswen nHchopmMaumn MoryT BbiTe AobaBneHbl nogpobHble coTorpadmu.

Ecnu nokpbiTve Ha BbIXOOHOW KPOMKE pa3spyLUeHO NOMHOCTLH: CM. M3MEPEHUA Ha MOBOPOTHO-ITONACTHOM paboyem
Korece 6e3 NoKpLITUA.

[ononHuTensHo JoMmKeH BbITb JOKYMEHTMPOBAH 3a30p MEXAy HapyXHbIM OMaMeTPOM NonacTu 1 Kamepoi pabo-
Yero Koneca.

B.14 Tunosklie thopmynapbl

[MpuHMMasn Bo BHUMaHUE 0COBEHHOCTIN KOHCTPYKLUKM arperata, UMELLUIACS XapakTep ruapoabpasvBHON 3po3uu 1
COCTaB NEerko AOCTYMHbIX U3AMEPEHWIA, Ha KaXaoM obbekTe AomkHbl 06A3aTeNbHO BbITh CBOU cneumansHeie hopMynapsbi
(KapTbl OCMOTPOB) ANS 3annch NOBPEXOeHWA U3-3a rnapoabpazveBHON 3pO3nK.

[o BOZMOXHOCTM 3anUCK AOMKHLI HANPAMYHO NOKa3bIBaTh rMyObuHy ruapoabpasmeHoii 3po3ny Yacten B Mm. WHoraa
3TO HEBO3MOXHO, T. K. HE CYLLUECTRYET NOAXOAALIEN HENOBPEXAEHHOW NOBEPXHOCTU ANS €€ UCMONb30BaHWA B KAYECTBE
Da30BON, OT KOTOPOW NPOBOAAT M3MepPeHUs. B Takux cny4adx MoryT ObiTh BbINOMHEHL! ApYrve M3MEepEHUs, Mo KOTOPbIM
C NOMOLLBK NPOEKTHbIX YepTeen TypbuHbl MOXeT BbiTe paccynTaHa rmybuHa rugpoabpasvieHoin aposun. B hopmynsapbl
crnefyeT BKMHYaTh PUCYHKW, NMOSCHSAOLLNE N3MEDPEHUS.

MmopaBnuyecke MallMHbI YACTO COCTOST M3 HECKONMBKUX KOHCTPYKTUBHBLIX YacTeW C MHOMXECTBOM AETanein B ToM-
HOCTW OOQHOM W TOW Xe chopmebl. [NMprMepom ABMAATCA NonacTi paboyero Koneca W Hanpaensatowme nonaTtkn. Kak oeino
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OMNMCaHo paHee, B TakUX cnydasx cnegyeT umKcupoBaTe rMyBuHy W MecTo ruapoabpasvBHON 3po3un B TypbuHe ans
HECKOMNbKMX OTAENbHbIX KOHCTPYKTMBHbBIX YacTer. 3HaYUTENLHOE M3MEHEHWe rMyGuHbI rTMapoabpasnBHOR 3PO3NM MeKY
OTAENLHBLIMW KOHCTPYKTUBHBIMW YacTAMK ABNAETCA HOPMAaTbHBIM ABMEHUEM.

Imy6uHa ruapoabpasnBHON 3p03KUM HA OOHON KOHCTPYKTUBHOW YaCTW 32BUCUT, Kak NpaBuo, OT ee pacnonoXeHus.
PekomeHayeTcs perucTpupoBath rnyBuHy ruopoabpasvMBHO 3p03UKM B HECKOMBKUX TUMMYHBLIX MECTax KOHCTPYKTUBHOWM
yacTu. B kaxxgom mecTe cnegyeT y4uThIBaTe MakcuMansHyio riyBuHy ruapoabpasvuBHO 3po3nn.

Hwxe nprveeaeH Habop TMNOBLIX opMyNAPoB (KapT ocMoTpa) Ans UKCUPOBaHKA NOBPEXAEeHUIA BbICOKOHAMNOPHbIX
pagnanbHO-0CEBLIX U KOBLLOBLIX pabounx konec (cM. Tabnuuel B.1—B.11). lna cooTBeTCTEMA hakTUYECKUM MOoBpexae-
HUSAM M hOpME KOHCTPYKTUBHOM YacTu opmynapbl MoryT ObiTe MoguduumnposaHbl. ObcnenoBaHne OOMKHO BKIOYATL
0bnacTy MakcuMansHol ruapoabpasnBHON 3po3nKn U 0BracTK, KOTopble BNUAIOT Ha Be3onacHyo aKCcnnyaTtaluio arperara.

B.15 Kapta ocmoTpa, BXxogHbIe KpOMKM nonacTten paboyero Koneca

Tabnuya B.1— Kaprta ocmoTpa, Tnoson hopmynap ANsA BXOAHbIX KpoMok pabodero koneca

CraHuums Ne arperara Nara Moanuce

0bopg

Tonacte Ne Mny6uHa aposuu ctynuubl Dy, InyBuHa aposumn oboga Dy,

Jlalalalalnl2dle|lo|~No|o|ls|w]n] =
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B.16 KapTta ocmoTpa, BbIXOAHbIe KPOMKW nonacTen paboyero koneca

Tabnuua B.2— Kapta ocmoTpa, TUnoBon chopmynap Ana BeIXoAHbIX KpoMok pabodero koneca

CraHuus Ne arperata Hata Mognuck

NonacTtb Ne TonuwuHa y cTynuubl T, TorwwHa y cepeauHsl T Tonwuna y obopa T

—_

Ol ~N|lolO]lr~|lOW]|N

=y
o

=1
-

-
N

-
[#3)

—
S

=
(2}

=y
(82}

17

MpumedaHue — Mecta uameperuna T, T, 1 Ty MOXHO BbIGUpaTh B MECTax UMeLNXCH WabnoHos nonactu
pabouyero Koneca.
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B.17 KapTta ocmoTpa, oboa paboyero koneca

FOCT P M3K 62364—2021

Tabnuya B.3 — Kapra ocmoTpa, Tnosoi popmynap ana obona paboyero koneca

CraHuyus Ne arperarta

Harta

Mognuce

A
Y

Touka namepeHms

TonwmHa T

MprumevyaHne — To4kM M3MEPEHUA pacnonoeHbl nog yrnom 90° opyr k gpyry.
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B.18 KapTta ocmotpa, HanpaBnawwme nonaTku

Tabnuua B.4— Kapta ocmoTpa, TUNoBon chopmMynap ANa HanpasnsoLKMX NonaTtok

CraHuuns Ne arperata [ata Moanucek
Sy
—b—l‘—
_ Al {
4] 1::___-—--" - =
HuxHuid Beed BepxHuit bedh
2l
[7s)
NTTTT -
w s - = :’4-“ e
Hanpaensatwowas [MoBEPXHOCTL K KpbiLUKe [MoBepxHOCTL K NoBepxHOCTE BOKPYT han Baea?:;":;m éﬁlfﬁamw
nonatka Ne TypBu1HbI, S1 HUXHEMY KOnMbLLY, S2 HWXHER uandbl S3 P il

Sy

3|3|3]3|a|2|a|5]2|3]e|e|~|o|a|s|w[n]~

[hS]
o
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B.19 KapTta ocmoTpa, 0ONMMUOBKU U KPbILLKK
Tabnuya B.5— Kaprta ocmoTpa, TUnoson hopMmynap Ans obrnvuoBoK U KpbILek
CraHuus Ne arperarta Oata Mopnucek
Kpblwka TypGuHbl
Y Y -
A e
3 A i R O6nuuoeka
« S g S
o
Touka namepenust Ne | Bepxuaa obnuuoska S, | Kpbiwka Typ6uHel S HwkHsaa obnuuoeka Sy HuxkHee kombuo S
1
2
3
4

MpumevyaHnsa

1 S, ¥ S, M3MepaioT TONbKO B criyyae, ecnv marepuana obnuuosky 6onblie He 0cTanocs.
2 Toukn namepeHus pacnonoxeHsl nog yrnom 90° apyr Kk opyry.

B.20 KapTta ocMmoTpa, BepXxHee HENOABWXKHOE YNIOTHEHMe

Tabnuya B.6 — Kapta ocmoTpa, TUNOBOW hopMynap ANA BEpXHEro HENOABWKHOIO YNNOTHEHWSA
Mognuck

CraHuus Ne arperata HaTta
F1
- - F,
Monoxexue 1 MonoxeHue 2 MNonoxeHne 3 MonoxeHue 4
Beictyn 1 F,
Beictyn 1 F,
MpumeuyaHue — To4kn M3MeEPEHUA pacrnonoXeHbl nog yrnomM 90° apyr K apyry.
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B.21 KapTta ocmoTpa, BepxHee nNoaBUKHOE YNNOTHEHWe

Tabnuua B.7 — KapTta ocmoTpa, TUnoson chopmynsp Ans BEPXHero NoABWKHOIO YNNoTHEHUSA

CraHuus Ne arperata Harta Mognucek
1L
| Fi| Fs
Fy N
MNonoxexune 1 MonoxeHune 2 MonoxeHue 3 MonoxeHue 4

Beictyn 1
Beictyn 1 F,
Beictyn 1 F5

MpumeyvyaHue — ToukM M3MepeHUn pacnonoxeHol nog yrnom 90° gpyr K opyry.
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B.22 KapTta ocmoTpa, HMXXHee HenoABUXHOe YNNOTHeHUe

Tabnuya B.8 — Kaprta ocmoTpa, TUNOBOW hopMynap ANA HUKHEro HENOABUKHOMO YNNoTHEHUS

CraHuus Ne arperata Hata Moanuce

A
Y

p
N
N
AN
N
S3
S,
Sy
Monoxexwue 1 MonoxeHue 2 MonoxeHue 3 MonoxeHue 4

lMoeepxHocTb 1 S,

MNoBepxHocTb 2 S,

MNoBepxHOCTL 3 S,

MNoBepxHocTb 4 S,

MNoBepxHOCTb 5 Sy

MNoBepxHOCTL 6 Sy

MpumevyaHue — To4kn M3MEPEHUA pacrnonoxeHsl nog yrnom 90° apyr K gpyry.
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B.23 KapTta ocmoTpa, HMXHee NoaBWKHOE YNINMOoTHeHWe

Tabnuua B.9 — Kapta ocmoTpa, TUnoBon hopmynsap AnNs HUKHErO NOABUXKHOMO YNNOTHEHUS

CraHuus

Ne arperata

Harta

Mopnucek

A

Y

[

Monoxexwne 1

MonoxeHue 2

MNonoxeHne 3

Monoxexwe 4

lNoBepxHocTb 1 S,

MoeepxHoCTe 2 S,

MoBepxHOCTb 3 Sy

MNoBepxHoCTb 4 S,

MoBepxHOCTE 5 Sg

MosepxHoCTb B Sg

MpumeuvaHnune — Toukn M3MepeHUs pacnonoxeHsl nog yrnom 90° gpyr k opyry.
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B.24 KapTta ocmoTpa, KOBLW paGo4yero Korneca

Tabnuya B.10 — KapTa ocmoTpa, Tnoson popMynsap Ans KoBla pabodero koneca

CraHumsa Ne arperata | OaTta | Moanuce

" N o RN

Bm_ BM_ BM1 BN BA1 BN BA1 B BA1 BA1 BT

Ly
A
1/3

13
171

\
3

Homep koBLa 1 | 2 | 3 | 4 | o) | 6 | 7 | 8 | 9 | 10 | "

1

Ol Nl O | W] N
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B.25 KapTta ocmoTpa, pacceKkaTtenb KOBLIa paboyero Koneca

Ta6nuua B.11 — KapTta ocmoTpa, TUnoBoW chopMynsp Ana paccekarens Koela paboyero koneca

CraHuus Ne arperata Data Mognuce

Ah

Ts

Homep koBwa T T, Ah

HHNHEHBEHEHBREREENANE

N
o

[a®]
g

N
N
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MpunoxeHune C
(cnpaBo4Hoe)

MOHUTOPUHI CBOWCTB U KOHLEHTPALMK YacTUL U MeToguKa oT6opa npob BoAabl

C.1 Obwasn yactb

OT60p npob Bogbl MOXeT ObITb pasgeneH Ha ABe pasHble dasbl ¢ pasnUYHLEIMU NPUBEAEHHBIMU Hinke TpeboBaHu-
AMN:

®aza 1. O160p Npob B ecTecTBEHHLIX PEKaX A0 peanusaunm npoekTa rMapoanekTpocTaHUMW ANs OUEHKN Konv4e-
CTBa W CBOWCTB, MPOXOASLLMX Yepe3 NPoeKTMpyeMble CoopykeHus JyacTul,. PesynetaT aHanvsa Takoro otbopa npob moxeT
MCMonb30BaThCA ANA NMaHWPOBaHWA pasHelX cTpaTernii MMHUMK3aLMn abpa3nmBHOro M3Hoca, HanpyMep YCTPOWCTBa OT-
CTOWHWKOB, NPUMEHEHUA CTONKUX K abpasvmBHOMY M3HOCY NOKPLITUIA, BelGopa TypOuHEI, MEXXPEMOHTHOIO UHTEpPBaNa u T. A.

®aza 2. OT6op npob B cylWecTBYOLWMX TMAPOTYPBUHHLIX YCTAHOBKaxX AN [AOKYMEHTUPOBAHWUA Konu4yecTBa U
CBOWCTB 4acTul, hakTuyeckn NpoxXoaaLmux Yepes ruapoTypbuHHeIA arperat. Pe3ynsTar Takoro aHanvm3a MOXeT UCMomnb30-
BaTbCA ANA OLEHKN 3DHEKTUBHOCTH PasnUYHbIX CTPATErnin CHIBKEHUA abpa3uBHbIX NOBPEXAEeHUA, NNaHWPOBaHUs Kanu-
TanbHbIX PEMOHTOB, TEXHW4ECKoro obcnyKusanumsa v T. 4. B 4acTHOCTK, M3MepeHna KOHLEHTPaLUMM MOTYT UCMONb30BaTbCA
ONA NPUHATUSA onepaTUBHbBIX PELUeHWIA, TakUX Kak OCTaHOBKa TypOWHbl BO Bpems NaBogka.

Hawnny4ywmnm cnocobom perncTpaumu KOHUEeHTpaLMY YacTuL, ABNSETCH MPUMEHEHNe «NOCTOSHHOW» N3MepuTensHON
CUCTEMBI B PEXMME peanbHOro BpeMeHW, Tak YToBbl M3MEHEHWUA KOHLEHTPaUUWM Mormn BeiTe AeTansHO BUOHBI U MOTTW
MCMonNb30BaTLCA B AanbHENLIMX pacHeTax. Takue NpoMbILLNEHHBIE aBTOMATUYECKUE CUCTEMbI CYLLECTBYIOT, O4HAKO Nnpak-
TUYECKWI OMbIT X NMPUMEHEHUA HeaHaunTeneH. Neped ux BHepeHWeM HacTosaTeNbHO peKoMeHayeTcsa KanmbpoBKa Takux
CMUCTEM W3MePeHUs peanbHOro BpeMeHW Ha napameTpbl YacTul (pa3Mep, hopMy, KOHLEHTpaUWio, UBET U T. A4.), KoTopble
B Byayllem ByayT AeWCTBUTENBHO NPOXOAUTE YEPE3 U3MEPUTENBHYIO cucTemMy. [ins Takon kKanubpoBKY NpeqnoYTUTENLHO
MCMonb30BaTk peankHble HAHOCH! U3 PeKU. 3HayeHWe U3MepeHHOW KOHLEeHTpauuM HeobxoOMMOo NPOoBepATE MO KpanHewn
Mepe OdWH pa3 B HeAemn BO BPeMs NaBoAka W OAWH pa3 B Mecsl, B MeXeHb. Takylo NpoBepKy credyeT NpoBOAMTE CO-
BMECTHO C PYYHbIMKM M3MepeHuaMKU cnocobom dmnneTpauun (cm. npunoxenve D).

Ecnn namepeHns npoBoOsATCA HE «MOCTOAHHO®, 4AacTOTa M3MEPeHUI 3aBUCHT OT M3MEHEHWNS BO BPEMEHMW KOHLEH-
TPauWKM 4acTuL, KakK 3TO ONMcaHo B NpUNoXeHun E.

C.2 OT6op npob nepen NOCTPOMKOW 3MeKTPOCTaHUUN

MeToaukm onucaHbl B HECKOMNbKUX MyONMKaUMax M MHCTPYKUKAX (cM. Gubnuorpacdhuio).

OT6op npob cnegyeT NpoBOAWUTL MO KpaHeW Mepe 2 roaa, npeanoyvTuTensHo Aonblie. BaxHo M3MepaTb KOHLUEH-
Tpauuio Yactuy,. JaHHble No BeNMYMHE HAHOCOB B PEKe MeHee 3Ha4uMbl 4118 3pO3ui TYPOUHEIL.

Mpw ncnonb3oBaHWKM Pe3ynsTaToB Npob AN OUeHKU KONUMYeCTBa YacTul, NPOXOAALLMX Yepes rmapoTypOnHY, HYKHO
NPUHUMATL BO BHMMAaHMWE cregylolme AononHuTenbHbIe hakTopbl:

- AOHHbIE HAHOCHI HE OOIPKHbI MOCTYNaTh B MPOTOYHbIA TPAKT rMApoTYPOUHbI;

- ecrnu npegycmaTpyBaeTcs BOAOXPaHWMIMWLLE, reoMeTpMs BOAOXPaHWNMLLA 1 pacxod pekn OyayT BNuSATe Ha 3aune-
HWe BogoxpaHunuwa. OueHKa OTNOXEeHVI B BOOOXPaHUMNULLAX O4eHb CMOXHA W AOMKHA BEINOMHATLCA crneunanicTamu,

- eCnu NNaHupyeTca, cnefyeT yYuTelBaTh HAanM4ue YCTPONCTBA ANA yAaneHusa necka.

BbilweynomMsaHyTele NYHKTEI CNegyeT NPpMHAMATL BO BHUMaHWe npy U3mMepeHun B BepxHem Gbedbe cyllecTBylowen
3MEKTPOCTaHUMK C LieMbio PaHHero npegynpexaeHns ob o4eHb BbICOKOW KOHLEeHTpaLmMmn YacTuL.

C.3 OTbop npob Ha cyLlecTBYIOLMUX INEKTPOCTaHLMUAX

Ecnu cpeactea otGopa npob 6binv noaroToBNeEHsb! A0MKHBIM 06pa3omM BO BpeMA NOCTPOMKM COOPYKEHWIA, TO NPONU3-
BOOWTbL 0TOOP Npob B aTOK haze oTHOCUTENLHO nerko. MNoaxogawmm mectom anga otbopa Npob ABNAETCA KOHYC OTcackl-
BatoLleil Tpybel, HanpUMep, y CMOTPOBOTO Nnasa. [pyriMu BO3MOXHBIMIU MECTaMK SBNSOTCS:

- B MPOTOMHOM TPakTe MOCe YCTPOMCTBA yaaneHus necka Ans KOHTposs ero acheKTUBHOCTH;

- B OTBOZHOM KaHarne KOBLUOBbIX TYPBUH.

Ecnun ot6op npob npouaBoguTcs ¢ nepepsiBamMmn U TeY4eHUE BoAbl HEMOCTOAHHO, BaXHO neped oTbopom npobkl no-
3BONWTL BOAE MATW HEKOTOPOE BpeMs (He MeHee Yem 2 M1H). 3TO Aenaetca Ans cMbiBa Nioboro HakoNMBLLErocA ocanka
B TpyBax oTbopa npob 1nu oKono HUX.

[na ncknioYeHnss HEBEPHOTO UCTONKOBaHWMA Pe3ynsTaToB LenecoobpasHo He Npou3BOaANTL HUKakoro oTbopa npob
MpWY OTCYTCTBMU NOCTOAHHOTO TEYEeHWA BOAbLI B NPOTOYHOM TpakTe. Takve npobbl MOryT BBOAWTL B 3abnyxaeHue, Tak Kak
Ha HWX MOXET BNUATL Hanu4mMe ocaaka BHyTPU NPOTOYHOrO TpakTa.

C.4 Peructpauusa npod

HAenseTca BaxHbIM JOKYMEHTMPOBaTL Nopagok otbopa npob v BKN4YaTL 3TO B OTYET.

O6pasubl Nnpob cnegyeT nomMewars B NOAXOASALWNE KOHTERHEpPLI (Hanpumep, ByTbiNkKM) 1 HEMeOneHHO MapKUpo-
BaTk. JomkHa BbITe NpoM3BeaeHa 3anvck, KOTopasa AcHO naeHTuduLMpyeT Bpems u Mecto otbopa npobel. [ns npaswns-
HOMO MOHWMaHWS MeCT pacrnonoXeHus oTbopa Npob nonesHbl PUCYHKK K dhoTorpadumn.
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FOCT P M3K 62364—2021

Mpunoxenwne D
(cnpaBo4Hoe)

MeToguku aHanu3a KOHUEHTpauuu, pasMmepa, TBepaocTU U (popMLI YacTUL

D.1 O6wan 4yactb

AHanms yacTuy B NnpoxogsLuer Yepes TypbuHy Bode OOMKeH BKIOYaTL BCe NapameTpsbl, Heobxogumele Ans OueH-
KW OeNCTBUA rmapoabpasvBHON 9po3un, KOTOPOE MOTYT OKa3biBaTb Ha YacTu TYpOuHbl copepxallvecs B BoOAE YacTuULbl.
AHanu3 4acTuL, AOIKEH BKMIOYATh!
KOHLEHTpaLm1 YacTuL;
pacnpegeneHve 4acTul, No pasmepam;
MWHEPanorM4eckuin cocTas;
- dhopmy yacTuu;
- OO OpraHNYecKkoro BeLwecTsa, ecnv NpuMeHnMo.

D.2 KoHueHTpauua YyacTuy

KoHueHTpauus YacTuu — 3T0 He pacTBOPEHHLIE B BoAe YacTuupl (cM. 3.8). AHanna KOHUEHTPaLMM MOXKET NMPOU3BO-
auTeea B cootBeTcTBUM ¢ MCO 4365:2005.

D.3 PacnpepgeneHue yacTuy no pasmepam

Tak Kak 4acTuubl pazHoro pasmepa BedyT cebs B NoTOKe BOAbl HEOAMHAKOBO, TO 3TO TaKXKe BNUAET Ha TWUM HAHOCH-
MbIX MMM HacTAM TypBuHbl noepexgeHni. Moatomy pacnpegeneHns YacTvy No pasmepam crnegyeT nofny4artb G COOTBET-
CTBYIOWMMK UHTEpBanaMn. C gaHHbIMK Takke QomKkeH BbiTb NpMBEOEH METoM M3MEPEHNS.

PacnpeneneHue yacTtuu no pa3amepam cnegyeT BeINONHATL B ABa aTtana. [Ansa yactuy 6oneLoro pasmepa (>0,063 MMm)
XOpoLMM cnocoBom ABNSETCA npocenBaHne. AHanus ppakumm Yactuy manoro pasmepa (<0,05 mm) TpebyeTca npon3so-
AWTb C MOMOLLBIO Na3epHOW rpaHynoMeTpUK.

MeTtogwka npoceuBaHusa npuesenerHa B MCO 4365:2005.

D.4 MuHepanorv4eckui coctaB

MwuHepanoriyeckwii cocTas cnefyeT onpefensTs ANA penpe3eHTaTMBHOW Npobbl YacTUL, peHTreHorpaduyeckum
metoaom. Ecnv pacnpefenerve 4acTul, No pasmMepaM sIBNAETCS 0YeHb LUMPOKWMM, TO ANs aHanu3a MUHEepanorn4yeckoro
coctaBa HeoBXOAMMO MCMONb30BAaTL Pa3nUYHLIE MO pazmepam gpakumy U3 pacnpeneneHns YacTul, Tak Kak 13-3a pas-
TIMYHOI TBEPAOCTM MUHEPATIoB MMEETCs 3HaYUTEeNbHas pasHuLa AedcTBUS ruapoabpasneHoii apo3un. MNpoBefeHWe ToMb-
KO neTporpach1Myeckoro aHannsa HegocTaTouHO, MOCKONBKY BO3MOXKHA CIMLLIKOM BoMbluas norpellHoCcTb.

D.5 ®opma yacTuy

Y106kl Bbina BUAHA hopMa TUNWYHBIX YacTuL, crnedyeT NPUNoOXUTE K OTHETY cAenaHHble ¢ MOMOLLLI0 MUKPOCKONa
dhoTorpadpun pasnuuHeix dpakunii. ITo genaeTca c Lenbio onpedeneHns, 9BASOTCS nu npeobnagalownMmm B ocagke
OKPYIMble YacTuLbl UKW YacTULbl C OCTPBIMK KpasiMi.

Ha pucyHke D.1 npuBedeHbl TpU TUNWYHBIX NpUMEpPa Takux BWAOB: OKPYIMEHHbIW, YrMoBaTo-OKkaTaHHbIA WM OCTPO-
yroneHbld. @oTorpaduu cnegyet BelbupaTe Tak, 4Tobbl BbIN ACHO BMAEH NPeACcTaBUTENBHLBIN HAabop YacTuu,.
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rOCT P M3K 62364—2021

a) okpyrreHHan dopma Ky 1

hape =

b) yrnoato-okataHHas cdopma K, 1,5

shape =

2

C) ocTpoyronkHas dhopma K

hape =
PucyHok D.1 — TunuyHble npumMepbl opMbl HacTuL
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FOCT P M3K 62364—2021

MpunoxeHue E
(cnpaBo4Hoe)

YacToTa ot6opa npob HaHOCOB

B cnyuyae, korga MeToguka uaMepeHvs PL OCHOBLIBAETCS HE HA NOCTOSHHOM MOHWTOPWHIE, a HA OMCKPETHOM OT-
Bope npo6, cpa3y BO3HWKAET BOMPOC O NEPUOANYHOCTM MeXay AByMs oTbopamu npo6. Ons BbIABNEHUS C MUHUMATbHOW
NMOPOroBoO HETOMHOCTLIO BCEX 3HAYUTENbHLIX KoneGaHMiA KOHLUEHTpaUUW YacTUL MHTepBarnkbl Mexay N3aMepeHUsMI OOMmK-
Hbl BbITb AOCTATOMHO Manbl. [poOOMKMTENBHOCTE MHTEPBANa Mexay oT6opoM Npob MoxeT GbiTh pasnvMyHa B nepuoabi
BbICOKOWM KOHLEHTPaLUWKX W Nepuoabl HU3KOA KOHLEHTpaUUW. SMNUPUYECKUM NPaBUIoM OLEHKU 060CHOBAHHOMO MHTEpBa-
na BpeMeH ABMAETCH Credylolee BbipaXKeHne:

om0 = PL Pl (E.1)

Mo aToi chopmyne B KAYECTBE NPaKTUYECKOrO NPUMEPa MOXHO NMOMY4YUTh CNeayoLLMe NHTepBansl Mexay npobamu:

- MEPUOH «CUINbHBLIE HAHOCKI»:

PLygar = 85 kr - u/m®

PL__ =0,12 krim3,
Toroa:

T, =0,01-85/0,12 4 =8 4 AndA neprofa «CUMbHbIE HAHOCKI»;

- nepuop «cnabble HaHOCbI»:

P ar = 805 TIVE

PL ox = 0,0025 Kr/im3,
Toraa:

T, =0,01-85/0,0025 = 340 4= 14 gHei AnA nepuoaa «crnabble HAHOCH!».

[Mo npakTnyeckum coobpaKeHnsaM pekoMeHOyeTCa UCNonb30BaTh Credyloline MHTepBane! otbopa npob: oguH pas
B yac, O4WH pa3 B eHb, OAWH pa3 B Hefderno, OAMH pa3 B ABe Hedenu u oauH pa3 B Mecsal. Beibupaetca MeHbLIWiA, crnie-
OYIOLMIA 32 BBIYUCTIEHHBIM, MHTEpBan.

B nepeblii rog akcnnyaTtauum Ans naMepeHnst (hopMel, TBEpAOCTU U pa3Mepa peKoMeHayeTcst 0Té1paTe No kpanHei

max

mepe ofHy npoby B mecau. Ecnn Bapuaums K, gness: Kshape ¥ Ksize MEHEE 10 %, TO MOCne nepBoro roga MHTepsan ot-
Gopa Npob MOXeT BbITb yABoeH. Ecnu Baprauus K, inoss: shape ¥ K,ize Bonee 20 %, TO, KaK TONbKO 3TO 0BHapyKUnoch,

WHTepBan oT6opa Npob MOXHO YMEHBLUIWMTL HaMoMOBUHY.
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FOCT P M3K 62364—2021

MpunoxeHune F
(cnpaBo4Hoe)

TunUYHbIE KPUTEPUK ONpederieHUs NPOAOIKUTENILHOCTU PEMOHTa Mo NPUYUHe
rugpoabpa3suMBHON 3pPO3UMU

F.1 Obwana 4yacTb

OnTtumansHoe BpemMs KanuTanbHOro peMOoHTa arperara onpefensaercd, kak NpaBuio, 3KOHOMUYECKUMU KpUTEPUS-
mu. OHO ONpenensaeTcs CoMeTaHUMEM MHOTUX (DAKTOPOB, CBOWCTBEHHbIX MHOBOM 3MeKTPOoCTaHLMN, TAKUX KakK:

1) cToumocTb cHKeHua KMo;

2) CTOMMOCTL KanuTansHOro pEMOHTA;

3) yBenM4eHHbIN PUCK HEMOTOBHOCTH;

4) nogxopsllee ANS KAanUTankHOro PEMOHTa BpeMs roaa
UT Aa.

Cwuryauwmio, korga akcnnyarauusa arperata bonee He Aenaerca He3onacHoW, MOXHO paccMaTpUBaTh Kak npegensHoe
TEXHWYECKOE COCTOSHME.

HexoTopble TUMWMYHBLIE KPUTEPUK, KOTOPLIE MOXHO UCMOMNL30BATL, NPUBEAEHL! HUXKe. [MoaYepKkMBaeTcs, 4TO NPU 3KC-
nnyataumu anekTpocTaHuuu ByoeT HakannvMBaTbCa 3HAYWMTENbHLIA OMbIT KacaTenbHo paboThl KOHKPETHBIX arperatoB U
ONTMMAarbHOMC ANA KaX¥40ro YacTHOro Cryyas MHTepBana Mexay kanutaneHsIMU peMoHTaMu. HuenprueeaeHHbIN CnMcok
CNY>XWUT TOMBLKO Kak Nepeoe NpubnmkeHne K BO3MOXHBLIM KPUTEPUAM KanuTarbHOro PEMOHTA.

KpuTepum Bbinu pazgeneHsl Ha KPUTEPKMU, KOTOPbLIE MOXHO ONpenennTs Npu paboTe arperata, U KpUTepuu, KoTopele
TpebyoT BHYTPEHHEro obcnenoraHna arperaTa.

F.2 NMapameTpbl, 4ocTyNHbIe ANA HabnwaeHMA Bo BpeMA paboTkl arperaTta

1) KNA yxygwmnocke B TakoW CTEMEHW, YTO ABMAETCS IKOHOMWUYECKM BbIrOOHBIM BOCCTAHOBMNEHWe arperarta 4o ero
npoekTHon adhdpekTuBHocTM. [Ana onpegenenns cHukernus KM tpebyercs npoBecTn HEKOTOPOro BUAA WCMBLITAHUA MO
onpegenenuio KMNA. Mockoneky Tpebyerca M3MepuTh TOMNbKO OTHOCUTENbHOE cHbkeHue KM, To BMecTo NomnHeIX ucneita-
HuiA Ha KI[, npoBogumbix B cooteeTcTBMM ¢ M3K 60041, MoxeT ncnonb3oBaTkCa NpocTasa cuctema, baszupyowancs Ha
meTode uaMepeHus pacxoga BuHTepa-KeHHegn, nv nocTOAHHO yCTaHOBMEHHBIM yNBTPa3ByKOBOW pacxogomep. [pyroin
BO3MOXHOCTbH ABMAETCHA NOCTOAHHBIN MOHUTOPUHT KM, OCHOBaHHbLIM Ha aKcnnyaTauMoHHbIX AaHHbIX.

2) YMeHbLUEHWE BbIXOAHOW MOLLUHOCTM NPpY HEKOTOPOM OnpegeneHHoM OTKpbITUKM. CnedyeT OTMeTUTb, OOHaKO, 4TO
pacxof Ans Takoro e OTKPbITUA MOXeT B pe3dynbTaTe rnapoabpasveHOW 3po3nKn uameHuTbes. CrnefoBaTenbHO, Tako
MeToA cnedyeT UCnonb30BaTh TOMBKO NOCME HAKOMMEHUSA HEKOTOPOrO ONbITA NO CBA3W MEXOY U3MEPEHHOW MOLLHOCTBLIO U
COOTBETCTBYIOLMMMW NOBPEXAEHUAMU U3-3a rnapoabpasmBHON apo3nn.

3) Ecnu koHCTpyKUMA TypbuHbI NpegycMaTpuBaeT Hannyne pasrpy3ouHblX TPYO KpbIWKK TYPOWHbI, TO O4EHb XOpO-
LUIKMM NoKasaTenem uaHoca NabupuHTHLIX YNNOTHEHWI ABNAeTca pacxod B Tpybax pasrpysku. 3T0 MOXET UCNOoMb30BaThCA
KaKk KpUTEPWIA ANs KanuTanbHoro pemMoHTa.

4) OencTBUTENBHOE 3HAYEHWE OCEBOTO YCUNWA Takke mMoxeT BbiTe nokazatenem usHoca nabwpuHTa, Aaxe npu
MeHbLLEN CBOeN TOHMHOCTW N0 CPaBHEHWUIO C PACXOA0M Yepes Tpybbl pasrpy3ku. [lepeq vucnonb3oBaHWEM €ro B KayecTse
KpUTEPUS KanwuTanbHOro PEMOHTA CriedyeT CONoCTaBUTL Ero C OMbITOM KacaTenbHO CBA3W MeXay U3MepeHHbIM OCeBbIM
YCUINUEM 1 COOTBETCTBEHHBIMU MNOBPEXAEHNAMN M3-3a rMapoabpa3suBHOro M3Hoca.

5) Bpems, Tpebytolleecs ANsA OCTAHOBKKM arperata uiu, MHave, Ha QOCTUXeHWe YyCTaHOBUBLUMXCH 0B0pOTOR nocne
3aKPbBITUA HanNpPaBnsAoLLMX NONaToK C OTKPbITEIM NpeaTypObuHHbIM 3aTBOpoM. OHO CBA3aHO C rnapoabpasnBHOM apo3nen
HanpaBnsIoLWMX NONaToK MU KPbILLEK.

6) [aBneHve B cnupansHOW kamepe Npu 3akpbiToM NpeatypbuHHoM 3aTBope U ¢ OTKpbITEIM Barinacom. OHo cBA3a-
HO C rugpoabpasvBHBIM U3HOCOM HanpaBnAKLLMX NONaTOK U KpbILLEeK.

7) WM3Hoc paboyero ynnoTHeHUs Bana MOXET COOTBETCTBOBaTh MMapoabpa3rBHOMY M3HOCY arperaTa, XoTsa 370 3a-
BWUCWUT OT KOHCTPYKUUW yNroTHeHUA Bana. [1oaToMy 3TOT KpUTepUiA crneayeT MCNonb30BaTh TOMBKO NOCNE HAKOMMEHWS He-
KOTOPOro OMbITa NO CBA3W MEXOY W3HOCOM YNNOTHEHWA U COOTBETCTBYHOLLMMI NOBPEXKOEHUSMN U3-3a rmapoabpasueHoi
3po3nn.

F.3 Kputepuu, Tpebyrowmne BHyTpeHHero obcnegoBaH1a arperara

1) BeixogHasa kpomka pabodero koneca ymeHblUMnacek no TonwuHe bonee yem Ha ABe TpeTu (ans Bonbwux Typ-
6uH) UnK coseplueHHo cTepTa (Ans maneix TypouH). Cnegyet 3aMeTuTb, YTO YMEHbLUEHWE TOMWMHEI MONAcTU YMEHbLIAET
MPOYHOCTL NONACTK 1 YTO HanNU4yue TPeLLMHbI NonacTk ByaeT peLlatoLwum No CPaBHEHWIO C M3MEPEHUEM ee TOMLUMHEI.

2) OBNUUOBKM KPBILIKKA TYPOUHBI M HUKHETD KOMbLia COBEPLUEHHO UCTOHYEHbI.

3) 3asop nabwpuHTHBIX ynnoTHeHWn pabodero koneca yBenu4yeH bonee 4yem B ABa pasa.

4) [nsa cocTtaBHbIX YacTel, NOKPLITLIX CTOWKUM K ruapoabpasnBHOMY M3HOCY MOKPLITUEM, 00nacTe C COpPBaHHbLIM
nokpbITUeM npeskilwaeT oT 5 % go 10 % obuwei nnowanun nokpsITUS.

BelweynomsaHyTele kpuTepun 1—3 0THOCATCA K paguanbHo-0CeBbiM TypBuHaMm, B TO BPEMS Kak KpUTepun 4 oTHO-
CWTCA KO BCEM TUnam TypbuHbl.
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FOCT P M3K 62364—2021

Mpumep pacyeTa rMMy6UHLI rTMApoabpasuBHON 3PO3UM

MpunoxeHue G
(cnpaBo4Hoe)

HDEJJ,I'IOJ'IO}KMM, YTO MMEeeM pagnarbHO-0CEBYIO TypGMHy CO cnegyrWMMW OCHOBHbIMW OaHHbIMW!

n =300 ob/MuH,
P = 255 MB,
H=428 m,

D= RS =2507 m.

Llensto saBnaeTca pacyeT oxugaemon rmy6uHel ruapoabpa3nBHO 3po3un HanpaensloLWmMX nonaTok, obrnMuoBoK Ha
BX0Ae M Bbixoge pabodero koneca, a Takke NabupUHTHBIX YNINOTHEHWIA, NPUMWHOW KOTOpPOW ABnaeTcs PL, paccuntaHHan B

npunoxeHun A, T. e. PL = 38,28. Bce 4acTK M3roToBMEHbl U3 MapTEHCUTHOW HEpPXKAaBEIOLLEW CTanu.

OcHoeHas chopmyna pac4deTa rnybunHbl rnapoabpasrMBHON 3po3nn:

S=W34. PL-K, - KIRSP.

(G.1)

MepBbIM LWAroM SBNSAETCS BbIYMCIEHWE XapakTepHbixX ckopocTei. KoadhduumeHT BbICTPOXOAHOCTY ANS 3TOro arpe-

rata COCTaBWT:

ng=n- PO5/H1.25 = 300 - 255 0000.5/428125 = 77 8. (G.2)
B cooTtBetcTBMM € pucyHKoM 1:
W,,,=(0,25+0,003 - n.) - (2-g- H)*®=(0,25+0,003 - 77,8) - (2 - 9,81 - 428)%5 = 44,3 (m/c),
ng =055-(2-g- H)O% =0,55-(2-9,81-428)25 =504 (m/c).
B cooTeetcTBMK € |.1 AN MapTeHCUTHOW Hepxasetollen ctanu K, = 1.
B cootseTcTBMM € Tabnuuein 1 K: 1 p AnA pasnnvHbIX COCTaBHbIX YacTei ByayT:
Hanpasnsawowwe nonatki: K = 1,06 - 1075, p = 0,25;
obnvuoskn: K; = 0,86 - 1078, p = 0,25;
Bxof pabodero koneca: K; = 0,90 - 1078, p = 0,25;
BbIxoA paboyero koneca: Ky = 0,54 - 106, p = 0,75;
nabupuHTHbIe ynnotHeHus: Kq = 0,38 - 108, p =0,75.
Takum obpasom, 4NA HanpaBnALWKX onaTok rmybuHa rmgpoabpasnBHoit 3po3uK ByaeT:
S=W34-PL- K, K/RSP=504%4%-38,28-1"1,06-107/2,507025 = 20 (mm).
[ns opyrux KOHCTPYKTMBHBIX YacTen pacyeT npueeneH B Tabnuue G.1.
Tabnuua G.1— Pacuetsl
KoHcTpykTUBHAS YacTb w PL Ky K; P S, Mm
Hanpaensawowme nonatku 50,4 3,84 1 1,06 - 106 0,25 20
OBnunuoBkK 50,4 3,84 1 0,86 - 108 0,25 16
Bxon pabouero koneca 50,4 3,84 1 0,90 - 1078 0,25 17
Bbixoa pabodero Koneca 443 3,84 1 0,54 - 1075 0,75 6,5
INabuvpuHTHBIE YNNOTHEHWA 443 3,84 1 0,38 - 106 0,75 4.6

CtaHgapTHOE OTKNOHEHWE ANS HanpaenAoLLMX NonaTok B COOTBETCTBKUK € Tabnuuen 1.1 6yaet 42 %. 310 03HaYaeT,
4yTO C BeposTHoCTeI0 67 % dhakTuyeckoe 3HaveHue S Ans Hanpaenswowmx nonaTtok yaet Haxoguteca Mexay 11 1 28 mm.
MonyyeHHasn OUEHKa MOXET NOKA3aTbCH He CMNWLLKOM TOYHOW, HO 3TO HaunyyLwas OLeHKa, KoTopasa MoXeT ObiTb nony4veHa
Ha OCHOBaHWM UMEIOLLMXCH Ha HACTOSLLMIA MOMEHT AaHHbIX. CnegyeT HagesaTbes, YTo B Byaylem MoxHo Bydet cobpate
BorbLle gaHHbIX B COOTBETCTBYOLLEM dopmaTe, 4Tobbl MogndvumpoBaTte dopMyny Ans nonyyeHus Bonee TOYHBIX OLe-

HOK.
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MpunoxeHune H
(cnpaBo4Hoe)

Mpumep pacyeta TBO no 3TanoHHOW Mogenu

B tabnnue H.1 npuBeaeH npumep pacyeTta Ans KOBLUOBOR TypBUHbI.

Tabnuya H.1— lNpumep pacyeta Ons KOBLUOBOW TypOUHbI

HaumeHoBaHWe nokasartens Obo3HaveHne | PasmepHoCTb JTanoHHas TypbuHa MnaHnpyemasn TypbuHa
Tun KoBLioBas KosLioeas
C nokpbiTvem/6e3 nokpeiTVA C nokpbiTvem C nokpbiTueMm
LLnpuHa KoBLwa B, MM 700 365
Konuuectso conen Zjgt 1 6
Konuuectso KoBLIEN z, 21 22
CpenHsas KoHUeHTpaLumWs YacTuly G Kr/m3 0,220 0,090
dpakums YacTul ¢ TBepaocTeio no Moocy % 0 0
or5p054
dpakums Yactul ¢ TBepaocTeio no Moocy % 22 25
or 5,5 0059
dpakums yactul ¢ TBepaocTeo no Moocy % 0 0
oT6 06,9
®pakums Yactul ¢ TBepdocTeo no Moocy % 40 55
oT7p007,9
dpakuus YacTu ¢ TBepdocTeio no Moocy % 0 0
>8
KoadhdomumeHT chopmbl (1 — okpyrneH- KShape — 1 1,5
Hada, 1,5 — yrnoBaTto-okaTaHHasa, 2 —
ocTpoyronsHas)
XapakTepHas cKopocTb (paboyee korie- Wein m/c 67 46
co)
Bpema mexay kanutanbHbIMWU peMOHTa- Y 13600 5500
My TBO
Pacuet TBO:
TBotarget = Sref,calc'fstarget,calc ’ TBOref’ (H'1)
Sref,calc‘lstargel,calc = VI/rtef3'4’lM/tawgetg’4 " Pl ”PLtarget' Km,ref "Km,target " K ref /Kf‘targel ’ Bz,targel "'Bz,ref =3.59 - 1,19 x

x1-0,180 - 0,521 =0,401;
npw

34/ W

3,
w, target

ref P 3,59;

PLref "PLtarget = Cref 'Ictarget ’ Kshape,ref /Kshape‘target ’ Ksize.ref "Ksize,target ' Khardness,ref /Khardness,target =
HonyweHus:
- NOCTOAHCTBO Mo roay;

- Ksize,ref’leize,target =1 (pacnpgggﬂeme pasmMepa 3epHa B 000UxX cny4aax NpUHUMaT OOUHAKOBLIM);

- Khardness,ref hardness target
(Tak kak oBba pabouux Koreca ¢ MOKPbITMEM, TO UCMOMNb3YeTCs TOMbKO Ta opakuus, koTopas umeeT no Moocy TBepaocTb

Bbllwe 7. OTHoweHue ana obeux dpakumin paeHo 0,73),

1,19.
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Kin ref /Km target = 1 (002 C NokpeiTHem),

Kf,ref "Kf,target = [Zjet,ref/ZZ,ref)]"[zjet,target /Zz,larget] = 0,180,

By target /B ref = 365/700 = 0,521,
TBOjayget = 0,401 - 13 600 4 ~ 5 500 u.

B Tabnuue H.2 npuBeaeH npumep pacyeTa ana paguanbHO-0CeBon TYpOUHGIL.

Tabnuua H.2— lNpumep pacyeTa Ans pagvuanbHo-0CeBOW TYPOMHbI

HaumeHoBaHue nokasarens OBosHavyeHne | PasmepHocTs SranokHas Mnarivpyemas

B TypbuHa TypbuHa

Tun PapwanbHo-oce- | PaguansHo-oce-

Bad Bad

C nokpbiTnem/6e3 NokpbITMA C nokpbITvem C nokpeiTvem

KoHTponbHbIA AuameTp M 1,279 2.523

CpenHsasa KOHUeHTpauus YacTtuy, C kr/m3 0,126 0,716

®pakuus YacTuy ¢ TBepgocTbio no Moocy oT 5 % 0 0

no 54

dpakuus yacTuy, ¢ TBepgocTeto no Moocy ot 5,5 % 2 2

no 59

®pakuus yactuy ¢ TBepgocteio no Moocy oT 6 % 16 3.3

no 6,9

®pakuma yactuy ¢ TBepgocTeo no Moocy ot 7 % 38 75

no7.9

dpakuus yacTuy, ¢ TBepaocTeio no Moocy > 8 % 0 0

dakTop hopmel (1 — okpyrneHHas, 1,5 — yrno- Kshape — 1 1.5

BaTO-OKaTaHHas, 2 — OCTPOYronbHas)

XapakTepHas ckopocThb (paboyee koneco) Wein m/c 59,9 47,6

Bpemsa mexny kanutansHeiMyU peMoHTamu TBO Y 22800 5800

Pacuet TBO:

TBOtarget = Sref,calc / Starget‘calc " TBOgs;

Sref‘caic ”Starget,calc =W

x1-197=0,254

npu
VVrefa‘tL/VVtargetB’4 =2,185;
PLref /PLtarget = Cref /C

x 0,667 -1-0,5=0,0587.
LonyuieHuns:
= MOCTOAHCTBO MO rogy,;
- Ksize.ref "Ksize,target =
- Khardness,ref "Khardness,larget

K

target = “shape.re

=0,5

(1K

shape target -

K,

S

ize,reF[Ksize,target '

3.4 3.4 . . ) ’
ref ! Wtarget PL gt P, l’-target Km,ref'le,larget Kf,ref"Kf.target Dtarget/D

K K,

hardness,re

ardness,target —

(H.2)

=2,185-0,059 - 1 x

ref ~

= 0,176 x

1 (pacnpeneneHue paamepa 3epHa B 000MX CrnyyYasx NPUHUMAIOT OAWHAKOBbLIMY);

(ocHOBaHO Ha ToM, YTo chpakuus TBepAbIX YacTul ¢ TBepaocTbio No Moocy 7 u 6onee BOBoe Gonblue B NPOEKTUPY-
emMoi TypbuHe, a Tak kak paboyee KONeco ¢ NOKPLITUEM, TO UCMOMNL3YETCA TONLKO Ta hpakuus, koTopas umeeT no Moocy

TBEPAOCTL Bhille 7 B COOTBETCTBUM C 3.12),

Km,ref ",Km,target =1 (oBa c NoKpbITUEM),

Ks e Ks =1 (4N paguansbHO-0CeBO),

Jtarget

TBO =0,254 - 22800 4 = 5 800 u.

target
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MpunoxeHne |
(cnpaBo4Hoe)

WcxoaHble paHHble ANA Mogenu rny6uHbl ruapoatpasMBHON 2pO3UN

1.1 OBbocHoBaHWe MoOgenu U BbiBog

[ns oeMoHCTpauumM TOro, Kak pasfnuyHble CyLeCTBEHHbIE acneKTbl BO3ASWCTBYIOT Ha CTeneHb ruapoabpasveHoi
3p03uK TypBUHBI, pacCMaTpPHUBaIOT CreayoLyo dopmyny:

ds/dt = f (1)

(ckopOCTb YacTuL, KOHLEeHTpaUus YacTuy, hu3nyYeckre CBOMCTBA YacTul, XapakTep NnoToka, CBONCTBa Matepuana Typbu-
Hbl, MpoYKe hakTopskl).

®opwmyna (l.1) Ha NpakTUKe NPUMEHAETCA Mano, 04HaKO MOryT BBOOMTLCA HEKOTOPbIE ynpolleHus. [epeoe ynpo-
LLeHne — rnonaratb, YTO HEKOTOPLIE MEPEMEHHBLIE HE3ABUCUMbI U DYHKLMIO MOXHO NPEeacTaBvTh B CNEAyLeM BUJE:

dS/dt = f (ckopocTb YacTuy) - f (KOHUeHTpaums YacTtul) - f(duanyeckne CBOMCTBA YacTul, CBOMCTBa marte-
puana TypbuHsl) - f (duanyeckme cBocTBa Yactuu) -  (xapakTep noToka) - f (cBoWcTBa matepuana TypbuHbl) x
x f (npoyne thakTopbl). (1.2)

OnpaBaaHHOCTL TAaKoro YNpPOLLEHUs He AokaszaHa. PakTuYecky MoxeT OblTb HalgeHO MHOTMO NPUMEpPOB HECTPOroN
TOYHOCTW JaHHOro YNpoLyeHus. Tem He MeHee, OCHOBbIBasCh Ha 06creaoBaHMM TEXHUYECKOWN NUTEPaTYpbl U OMbITE, Takoe
YNPOLLEHWE CHUTAIOT ANS MMAPaBAMYECKNX MALUWH ONpaBAaHHLIM.

Cnepywllee yrnpoLlleHWe COCTOUT B MPUCBOEHUMU 3HAYeHUI yHKUMSM. B nocnenyrolwmx ypaBHEHUSX OOMKHLI UC-
NoNb30BaTLCA YUCTNEHHBIE 3HAYEHUS NapamMeTpoB Bea eanHUL, naMepeHna. EQNHULBI, HA KOTOPbLIX OCHOBLIBAKOTCA 3HAYe-
HWA, MPUBEOEHBI HUXKE:

- f(ckopocTb YacTuy) = (ckopocTb YacTvu)”. B nutepartype 4acTo cHUTaloT, YTo abpasuBHbIA M3HOC NPOMNOPLMOHA-
NeH CKOPOCTW B CTeneHu n. BonbLMHCTBO MCTOMHMKOB OAl0T 3Ha4YeHUs N mexay 2 u 4. B HacTosAwem cTaHgapTe npegna-
ralT ucnoneaosatb n = 3, 4. CKOpOCTb YacTul B M/c;

- f (KOHLEHTPaLMSA YaCTWLL) = KOHLEHTPALMS YacTul, Krime;

- f (dmanyeckne ceoicTBa YacTul, CBONCTBA MaTepuana TypbuHbl) = K iness = PYHKUMSA, NOKasbiBaloLllas Teep-
OOCTb 4acTul MO OTHOLUEHWK K MaTepuany noBepxHOCcTW. Ha gaHHoW cTaguu npegnonararT MCMonb3oBaTh 3HAYEHWEe
Khardness = ®pakuum yactuy 6onee TBepbiX, YeM MaTtepuan noBepxHocTH (cum. 2.2.12);

- f (xapakTep notoka) = K; /RSP (K; = koHCTaHTa Anst kaxaoi YacTi TypbuHbl, RS = crpaBo4HbIil pasmep TypEuHbl,
M, p = nokasaterb CTeneHW AN Kaw(aoi YyacTu TypbuHbl). K; yYUTLIBAET Yron CTONKHOBEHUS U TYpBYrNeHTHOCTs MOTOoKa,
RSP yyuTbIBAET pagmyc KPUBU3HbI 4acTy;

- f(dmanyeckue cBOWCTBa YacTuy) = f (pasMep 4acTuu, dpopma 4acTul, TBepaocTb YacTtuu) = f (pasamep vactuu) -
(chopma vacTuL) = Koo * Kgnape C1EOYET OTMETUTE, YTO MPKY TAKOM YNPOLLEHNM NPUHMMAIOT OTCYTCTBUE B 9TOM (DYHKLMM
BMWSIHWS TBEPAOCTU YacTUL. TBEpAOCTL HaCTUL, YHUTHIBAIOT KOAbULMeHTom K

- K6 = MEAWaHHbIA AnaMeTp 4acTuil, Mwm;

- Kshape = f (yrmoBaTocTb YacTuu). CunTaloT, 4To Kshape YBENUYMBAETCA CO CTEMEHBID HEPaBHOMEPHOCTM COCTaBa
yacTuy. B HacToslee BpeEMsi HE UMEETCS KOHKPETHbIX AaHHbLIX, HO HECKOMBKO NUTEPAaTYPHBIX UCTOYMHUKOB MOKa3bIBAIOT,
4TO K pane M3MEHSAETCA OT 1 00 2, 4TO COOTBETCTBYET (POPMam OT OKPYrIoW A0 OCTPOYroNbHOM;

- F (cBoiicTBa MaTepwana TypbuHel) = K. B HacToALLeM pyKOBOACTBE CHUATAKOT, 4To K, = 1 And MapTEeHCMTHOM He-
pxagetowen ctann ¢ 13 % Cru 4 % Niw K, = 2 ona yrnepogwcTtoii ctanu. [ina yacTtel ¢ nokpbiTem K, OOMKHO BbiTh
MeHee 1;

- f(npoyune dakTtopbl) = 1.

CHoBa HanoOMHUM, 4TO 3TWU (DYHKLMM ABNATCA TEXHUHYECKMMW annpoKcuMauuaMmn AN\ NonyYeHnsa NpurogHsix Ans
TMAPaBMVHECKUX MallWMH pe3yneTaTtos. TakuM obpa3om, umeem cneayowyto oopmyny:

ardness’

dS/dt = (ckopocTb wacTuu)®* - C - Kiorness * Ksize Raaps

K IRSP - K, (1.3)

®UHaNsEHLIM WaroM ABMAETCS UHTETPUPOBAHWE 3TOMO BbIPAXKEHUA No BpemeHw. Npu HTerpupoBaHumn Mel oGHapy-
KM TPY YETKO PasnuyaloLLUMXca No M3MEHEHWIO BO BPEMEHMW TUNA NEPEMEHHbIX:

1) ckopocTb YacTuu 1 K¢ 3T1 NepeMeHHbIE 3MEHAIOTCSA B 3aBUCKMOCTYW OT MOTOKA Y OTAEMNbHbLIX KOHCTPYKTUBHBIX
YyacTel, KOTOPLIA B CBOK O4epeb MOXKET U3MEHHATLCH C HANOPOM M PacxXodoM;
2) C; Kyavarassr ez ¥ Kshape: 3TWU NepeMeHHbIe U3MEHAITCA CO CBOMCTBaMU YacTuu. [MpouHTerpupoBas no Bpeme-
HW 3TW NepeMeHHble, Nony4umM abpasneHyo Harpy3ky PL (cMm. 2.2.9 ang onpefenenusa PL 1 npunoxeHue A Ana npuMepa
BblYUCNEHUS);

3) RS, pwn K;: 3T nepemMeHHbIe NOCTOAHHLI BO BPEMEHM.
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[ns Toro 4tobbl NONYYUTEL MPOCTYIO M [OCTATOMHO TOYHYIO OLEHKY WHTErpana no BpemMeHu, BBOAMTCS NepeMeHHas
PL (cm. 2.2.9). PL BrntouaeT Ha nepuope spemenn C, K oo Koo 1 Kshape‘ Mpw ncnonb3oBaHuK PL ckopocTb YacTuy,
1 K¢ MOXHO NpUBNU3NTENsLHO paccMaTpuBaTh Kak NOCTOAHHLIE NPY OrpaHUYEeHHOM U3MEHEHUU Hanopa 1 pacxoda (cMm. 1.2).
Tak Kak 9T1 NepeMeHHbIe CYMTAIOT NOCTOAHHLIMU BENMUYUHAMU, K; U P UCTIONb3YIOT KaK KanubpoBoUHbIe KOAMMULIMEHTSI
Ansi obecnevyeHust XOpPoLLEro COOTBETCTBUA MeXOy (hakTU4YECKUMU OaHHBIMW UCNBITAHWA W NPeacTaBneHHon hopMynon.
CkopocCTb HacTuL, MOXeT BblTb 3aMeHeHa Ha xapakTepHyto ckopocTe W, onpegeneHHyto B pasgene 2 (TepMUHONOTMYEcKne
cTaTtbu 2.2.20—2.2.23).

MpovHTEerpupoBaHHoe Mo BpeMEeHW BelpaxeHue ByaeT MMeTb BUA;
S=w34.pl- Kn - K /RSP, (1.4)

roe S — aTo YUCMEHHOE 3HaYeHue rmyBbuHbl rmapoabpasnMBHON 3po3nun, MM.

.2 BeegeHue Kk nepemeHHon PL

B HacTofAweM cTaHgapTe nepemMeHHan PL Mcnonb3yeTca ANA onpegeneHns KonnyecTsa Npoxoaaluux Yepesa Typbu-
HY YacTWLL, U OTPaKaeT OTHOCUTENLHELIN MOTEeHLMan rMapoabpa3vBHON 3p03uK B onpeaeneHHsii neprog. PaHee 0BbI4HbIM
cnocoboM MHTErPUPOBaHWA rMapoabpa3vBHOM 3p03UK MO BPEMEHU BbIN y4eT obLero Beca NpoXogAwmx Yepes TypouHy
yacTuy,. MNpeumyliecteamu nepeMeHHon PL ABNSAIOTCA crieqytoLlne:

- nepemeHHas PL pgaet Gonee TOYHbIE pe3ynbTaThl, MOCKOMbKY YYMTBIBAET M3MEHEHUs pacxoga u Hanopa. [oa-
POBHBIA NpUMEP NPUBEAEH HUKE;

- No cBoew npupoae PL y4uTbIBaEeT M3MEHYMBOCTL BCEX CBOMCTB 4acTul, a He TOMbKO KOHLEHTPaLMI0 YacTuL;

- PL 3aBUCKUT TONMbLKO OT KUCMOMNb3YyeMOW BOAbl U HE 3aBMCUT OT pasaMepa TypOuHbl u/Mnn pacxoga. Takum obpasom,
£e MOXHO HanpaMyH UCMONbL30BaTh ANs CPaBHEHMS YCNOBUWIA Ha pa3HbiX 00bEKTaX U ANS pa3sHbiX KOMMOHOBOK.

[na unnocTpaumy NpUBEAEHHOIO BhILLE NEPBOrO NyHKTa pacCMOTPUM criegyioLuin npumep. Conno KoBLUIOBOW Typ-
BuHbl (cM. pucyHok |.1) Haxogutca B paboTte 1 gedb. MNMpegnonoxum, 4to umeem Hanop 800 m 1 KoHUeHTpauuna abpa3sune-
HbIX YacTuL, coctasnset 0,1 kr/m3.

Cnyyaw 1. MNpwr NONHOM OTKPbITUK (BEPXHAS YacTb pyucyHKa |.1) Boga ¢ yacTruamm nNpoxoauT Yepes cearno Co CKo-
pocThio (2 - g - H)?5 = 125 m/c. 3a oauH AeHb Macca NPOXOAALLMX Yepes Conno YacTul coctasut 2 m3/c - 3600 c/u - 24 u/
JeHb - 0,1 krim3 - 1 geHb = 17 T

Cnyyan 2. Mpw oTkpeitKn 10 % (HKWXKHASA YacTe pycyHka |.1) Boga ¢ YacTuuamy NpoXoauT Yepes CeAno C TOW e
CKOpOCTBIO, Kak 1 B cryyae 1 (125 m/c). 3a oauH OeHb Macca MPOXOAALMX Yepea Commo yacTul, coctasuT 0,2 m3/c x
x 3600 c/v - 24 y/neHb - 0,1 kr/M3 - 1 geHb = 1,7 T.

B obowux cny4asx cengno nogeepxeHo rmapoabpasnBHON 3p03MK C TOW Xe KOHLEHTpaUWen YyacTul, Npu Takow xe
CKOPOCTU BOALI M 332 TO XKE KONMWYECTBO BpemeHu. [MoaToMy oxuaaeMble NoBpeXOeHUs U3-3a ruapoabpasvBHO 3po3unn
oauHakoBbl. [MepemeHHas PL B oboux cnyyaax BbiAaeT Takoe e 3HaveHue. OgHako oblias macca npollenumx Yyepes
arperart 4actul B cnydae 1 no cpaBHeHuUo co cnydaem 2 B 10 pa3 Bonblie. Takum obpazom, oxmnaaetcs, 4to PL nydwe
KOpPPENWPYET C NOBPEXOEHWAMN 13-3a rnapoabpasvBHOM 3po3nK, Yem obLlas Macca NpoLeiwnx Yepes ceano YyacTuu.

e

MonHoe oTkpbiTHe, Q=2 m¥c

10 % oTkpsiTWs, Q=0,2 M3/c \ N

s
Z)

3

PucyHok |.1 — lNpuMep xapakTepa NoToKa B COMie KOBLUOBOWN TYpBWHbBI NpY pasHbIX Harpy3akax
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MogobHas aprymeHTauusa MOXeT ObiTe NPUMEHEHa Taloke W K APYTMM NogBepralolmMMmcs riapoabdpasmBHON 3po3nm
KOHCTPYKTUBHBLIM YacTam. Hipke npuBefeHa KpaTkan CBOAKa TakuX UCCnenoBaHuii.

- HaxkoHeuHWK Urnbl KOBLLIOBOW TYPOUHEI.

OxuaaeTca odeHb Xopollas koppensuua mexay PL v noBpexaeHusaMu oT ruapoabpasavBHON 3po3umn ¢ HeBonbLon
3aBMCHMMOCTBIO OT pacxoda unu Hamnopa TypbuHel. HekoTopas 3aBUCMMOCTL OT pacxofa TypbuHbl NpomMcxoanT n3-3a Toro,
YTO CKOPOCTb BOAbI HXKE B rMyBuHE conna, rae pacnonoxeHa urna npu bonblrx pacxogax. Hekotopas 3aBMCMMOCTb OT
Hanopa TYpBWHLI MPOUCXOAWT M3-3a TOro, YTO CKOPOCTL BOAbI MPONOpPLMOHanbHa KBagpaTHOMY KOPHIO Hanopa. C o6biYHbI-
MW 718 KOHCTPYKUMIA KOBLLOBLIX TYPOWH Bapuaumusami Hanopa W pacxofa 3Ty 3aBUCUMOCTb AMA MPOCTOThl HE YYWUTbIBAIOT.

- Pabouyee koneco KOBLIOBOW TypBUHBI.

OxunaaeTca xopollasa koppensauua mexay PL 1 noBpexgeHuaMu oT ruapoabpasuBHon 3po3un ¢ HebonbLuon 3aBu-
CMMOCTBIO OT pacxofa WUnu Hanopa TypbuHbl. HekoTopas 3aBMCHMMOCTE OT pacxoda TypbuHel NPOMCX0aWT U3-3a TOro, YTO
CroW BoAb! ToMLe Npu BonbLUMX pacxofax M NoaToMy Bonblue YacTul MOXKET BbiTh AeNCTBUEM LEHTPOBEXHBIX CUM NpK-
aTo K HapyXHoW noBepxHocTu. HekoTopas 3aBMCUMMOCTL OT Hanopa TYpBKHBI NPOMCXOQUT M3-3a TOro, YTO OTHOCUTENbBHAsA
cKopocTb BoAbl B paboyeM konece 3aBUCWT OT Hanopa. C oBbl4HBEIMK NS KOHCTPYKLUMIA KOBLUOBEIX TYpBUH BapuauuMamu
Hanopa 1 pacxoga aTy 3aBUCUMOCTE AMA NPOCTOTEl HE YYUTHIBAIOT.

- HanpaBnsiowwe nonatkm U KpbIWKW/0Bn1UoBKK pagnanbHO-0CEBON M MOBOPOTHO-NONACTHOW TYPOUH.

OxunagaeTca xopolwlasa Koppenauua mexay PL 1 noBpexaeHuaMun oT ruapoabpas3nBHon apo3un ¢ HebonbLUoW 3aBu-
CMMOCTBIO OT pacxofa UnK Hanopa TypOuHbl. HekoTopasn 3aBMCKMMOCTE OT pacxoda TypOWHbl NPOMCXOAWT U3-3a TOro, YTO
CKOpOCTb BOAb! BbILLE MPW HA3KOM pacxode W pasHuua AaBneHuin Mexay ABYMS MOBEPXHOCTAMW HanpaensoLLei nonatkm
n3MeHseTcs ¢ pacxodoM. B yacTHocTw, ecnv arperaT oCTaHOBMEH C HAXoAsLWeNcs nof AaBneHnem CnnpansHoi Kamepon,
CKOpPOCTb TEKYLLEN U3-3a NpOTeYeK Yepes Hanpasnslowme nonaTkyu Boabl Benvka. HekoTopas 3aBUCMMOCTb OT Hanopa
TYpPBWHEBI MPOUCXOAWT U3-3a TOTO, YTO OTHOCWUTENBHASA CKOPOCThL BOAL! B HAMPABMAIOWMX NonaTkax 3aBucuT oT Hanopa. C
0BbI4HBIMKM AN KOHCTPYKUWIA pagnanbHO-OCEBBIX M MOBOPOTHO-NONACTHBIX TYPOWH BapnauvsamMu Hanopa W pacxofa aTy
3aBUCMMOCTb M5 MPOCTOThI HE YYUTbLIBAIOT.

- YnnoTHeHUa/nabupuHTel paauvansHo-oceBor TYPOUH.

OxunaaeTca odeHb Xopollas koppensauua mexay PL v noBpexaeHusaMu oT ruapoabpasveBHOn 3po3umn ¢ HeBonbLon
3aBUCHMMOCTBIO OT pacxofa unu Hanopa TypbuHel. HekoTopas 3aBMCMMOCTb OT pacxofda WM Hanopa TypbuHbl NponcxognT
“3-3a TOrO, YTO OHW BAMAIOT Ha AaBMeHWe nepeq W 3a yNnoTHeHWeM 1 Takum oBpa3om Ha NpPoTeqkn Yepes YNnoTHEHWE.
C 0Bbl4HBIMKM NS KOHCTPYKUWIA paguansHO-oceBblX TypOWH BapyauMsaMy Hamopa 1 pacxoga 3Ty 3aBMCUMMOCTb A4S npo-
CTOThI HE YYMThIBAOT.

- BxopgHble kpoMkun nonacTen paboyvero Kkorneca paguansHO-0CeBoOW TYPOUHBI.

OxunaaeTca xopolwasa koppensauma mexagy PL v noBpexaeHuamu oT rugpoabpasvBHoi 3po3vu ¢ Hebonblon 3a-
BUCUMOCTBIO OT pacxofa unv Hanopa TypbuHel. OxkuaaeTca HEKOTOpas 3aBUCMMOCTL OT pacxofa TypbuHbl, KoTopas npo-
MCXoOWT K3-3a TOro, YTO CKOPOCTL BOAb! BhilLE MPY HU3KOM pacxode. bonee Toro, pasHuua AaBneHWn Mexay AByMA no-
BEPXHOCTAMM HanpaBnaoLwmnX NoNaToK M3MEHSETCH C X OTKPLITUEM, YTO MPUBOOMT K NOABMEHWIO MOBbLILLIEHHLIX NPOTEYeK
MeXay HarnpasnaLWMMIK NoNaTkaMK WU KPeILLKaMK, Y4TO B CBOIO ovepeib NpUBOAMT K Bonee HeBnaronpusaTHLIM YCNOBUAM
obTekaHua Ha Bxode B pabodyee koneco. OTKNOHEHWA pacxoaa U Hanopa oT CNTUManbHOW paboder TOUKM TakKe NPUBOLAT
K Boree HeBnaronpuATHLIM YCNoBMAM 0bTeKkaHus Ha Bxoae B paboyee koneco. C 0bbIYHBIMKM ANA KOHCTPYKLWUIA pagnarns-
HO-0CEBbIX TYPBWH BapuaumsaMu Hanopa v pacxoga, v NoKa HeT Hann4va KaBnTauyn Ha BXOAE B KOMeco, 3Ty 3aBUCMMOCTb
ONs NPOCTOThI HE YYUTbLIBAIOT.

- BbIxogHble KpOMKK ronactei pabo4ero koneca pagvansHO-0CeBOW TYPOUHBI.

OxunpgaeTcsa npuemMnemMasl Koppensuusa mexagy PL 1 noBpexaeHusMn oT rugpoabpa3vBHON 3p03nn ¢ HeBOomMbLUIOW
3aBUCHMOCTBIO OT pacxoda wunu Hanopa TypbuHbl. [py YacTUYHBIX Harpyskax MMEeKTCs [Ba OCHOBHbIX SBMEHWS, oKa-
3bIBAIOWMX BNMAHME Ha rmapoabpasvBeHyto apo3unio. [epBoe — 3To TO, YTO CPEAHAA CKOpOCTh (onpegensemas kak 0b-
KA pacxod, NogeneHHblil Ha NnoLwane NPOTOYHOW YacTW) YMeHbLLAeTCa ¢ ymMeHblleHWem pacxoga. Bropoe — ato To,
YTO MpW HU3KOM pacxode (TUNU4YHO Huke, 4em oT 50 % go 80 % oT MakcMManbHOro pacxoda) YBENUYMBAETCA CTeMNeHb
TypbyneHTHOCTU W pacnpefeneHne NoToka TepPSeT OAHOPOAHOCTL. ITW ABa ABNEHWA ASNCTBYIOT Ha ruapoabpasveHyto
3p0O3U1i0 NPOTUBOMNONOXKHEIM 0Bpa3oM, ogHaKo oxuaaeTtcs, YTo adydekT TypbyneHTHOCTM ByaeT npeobnagaTe U YTO TakuM
ofbpaszom npu 4YacTUYHON Harpyske rugpoabpasvBHas apo3us yeenuuutesa. OgHako 3Ty 3aBUCKMMOCTb M3-3a OTCYTCTBUSA
NOATBEPKAAMLWMX AaHHbIX N B LEeNsaX NpoCTOThl HE YYUTHIBAIOT.

- JlonacTe NOBOPOTHO-NONACTHOW TYPOMUHEI.

OxupaeTcsa odeHb Xopollas koppensumsa mexay PL 1 noBpexgeHusaMu oT ruapoabpasvBHON 3po3um ¢ HebonbLLIOK
3aBWCKMMOCTBIO OT pacxoda Mnu Hanopa TypOuHbl. C 06bI4HBIMW ANA KOHCTPYKLMIA NOBOPOTHO-NONACTHBIX TYpOWMH Bapva-
LUMAMK Hanopa v pacxofa 3Ty 3aBUCMMOCTE ANs NPOCTOThl HE YYMTLIBAIOT.

- Kamepa pabouyero koneca NnoBOpOTHO-NOMNACTHON TypOUHEIL.

OxunpgaeTcsa xopollas Koppenauua mexay PL 1 noBpexgeHuaMu OT rugpoabpasnBHOn 3p03nMy ¢ HeBonbLWIOoN 3aBu-
CMMOCTBIO OT pacxofa unu Hanopa TypouHel. C 0BbIMHEIMW ANA KOHCTPYKLMWA NOBOPOTHO-MONACTHLIX TYPOWH Bapuaumamu
Hamnopa 1 pacxoga 3Ty 3aBUCMMOCTb AR NPOCTOTEl HE YYUTHIBAIOT.
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1.3 KanubpoBka chopmynbl

JkcnnyaTauMoHHOMY NEepcoHany Tex CTaHUWIA, O KOTOPbIX M3BECTHO, YTO TaMm UMEKTCA CBA3aHHble ¢ rugpoabpa-
31BHOW 2po3unelt npobnemsl, Bein HanpaeneH BonpocHuk. Liensio atoro BonpocHuka sienanca cbop u aHanu3 AaHHbIX O
cTeneHun ruapoabpasvBHOM 3P03MKM KaK MOXHO ANns Bonblumnx KoMBWHALWIA KayecTBa BOAbI, PEXMMOB 3KCnyaTtalmm, ma-
TepuarnoB M CBOWCTB COCTaBHbLIX YacTen.

3T QaHHble aHanu3nMpoBanuck AN NOnyYeHWs Haumny4Lero BO3MOXKHOIO COOTBETCTBUS MeXOY BbIYUCIEHHbLIM 1
HabniogaemsiM 06beMoM riapoabpasvBHOM 3pO3NK 1 AN KaWOOoW COCTABHOWM 4acTu onpedensanuck KoamduuneHT K; 1
nokasarernb cTeneHu p. 3ateM No BceM HabnoAeHWAM Ha OOHOTUMHBIX COCTaBHLIX 4acTaX OnNpeaendanvce cpegHue 3Hade-
HuA K; 1 p. PeaynsTtatel nprBeaeHsl B Tabnuue 1 B 0CHOBHOM YacTy HACTOALLEro cTaHdapTa.

Beino onpeneneHo oTHOWEHWE MEKOY M3MEPEHHOW W paccynMTaHHoW rmyBbuHon rugpoabpasvBHOM 3p03UK U Bbl-
YWUCneHo cTaHgapTHoe OTKNoHeHue. B npuBegeHHON Hke Tabnuue 1.1 nokasaHo nonyyYeHHoe Npu aHanvse cTangapTHoe
OTKINOHEHWe BMeCTe C 4YMCNOM HabnwogeHuid AN Kaxaoro Tuna CocTaBHON YacTu.

Ta6nuua |1 — AHanus kannbpoBOUYHBIX KOHCTaHT K; 1 p

CocrtaBHas YacTb Yucno HabnogeHni o?;ﬁ:ﬁ:g;:?fju
HanpaensawLwme nonatkm pagnarnsHO-0CeBOM TypOUHLI 7 42
OBnuuUoBKM pagnansHO-0CeBOW TYPOUHEI 7 38
JTabnpUHTHBIE YNIIOTHEHUS paguanbHO-0CEBOW TYPOUHBI it 30
Bxop paboyero koneca pagnaneHO-0ceBon TypOUHbI 6 26
Buixon paboyero koneca pagmManbHO-0CeBOM TYPOUHbI 6 41

XoTA 3Ha4YeHWs CTaHaapTHOro OTKNoHeHWs B Tabnuue 1.1 nokaskeiBatoT, 4To hopmyna AaeT NPUEMIIEMYIO TOYHOCTb,
criegyeT MMeTb B BUAY, HTO KOMMYECTBO HabMogeHW orpaHM4eHo W YTo AankHelwne HabnogeHus MoryT aTy dopmyny
YAYHLWWTE.

JocTatoyHble ANS OCMBICIEHHOTO aHanusa gaHHble UMENUCE TOMBKO ANA paguanbHo-oceBbiX TypbuH. [ocTarouy-
HbIX OaHHbIX, YT0BB! AaTk NoApobHbIe yKa3aHWs Ans NOBOPOTHO-NOMACTHBIX U KOBLLOBLIX TYPOUH, HE MMeeTCS.

Okasanock, Y4TO Ha OCHOBE CYLLECTBYIOLUMX U3MEPEHWIA 3aTPYAHWUTENBHO NOMYYWTh MOMHBIE U HEABYCMbICNIEHHBIE
AaHHble HabnogeHWn. MoXHO HagesTeecA, YTO AOMNOMHUTENEBHBIE HabnogeHus MoryT 6bITe NpoBedeHs! B Gyaywem ans
AansHenwen kKanubpoBKK 1 NepecMoTpa UMeloLLEeRcs Modenu ruapoabpa3nBHON 3pO3UN.
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MpunoxeHue J
(cnpaBo4Hoe)

KoHTponb KayecTBa TepMuuyecKkoro HanbineHua WC-CoCr

J.1 TexHu4eckue ycroeus

KayecTBo Takoro TBEpA0ro NOKPLITUA CUMNBHO 3aBUCUT OT HECKOMNBKUX BNUAIOLLMX (DaKTOPOB, TAKUX Kak TEXHUYECKWE
YCMNOBUSA HA NPOLECC HaHECEHWSA MOKPLITUA, NMOAFOTOBKA NMOBEPXHOCTU MO NOKPLITAE, NapameTpsl NpoLecca U UCronbay-
€Mble pacxofHble Matepuansl. Takke BaXHY0 pornb UrpaeT NepcoHar, HaHOCHLL WA NOKPLITUE.

[ns obecnevyeHns JOMKHOrO YHKUMOHNPOBaHUA MPUMEHSEMbIE ON1A 3alUThl OT rMopoabpasvBHOW 3p03nK TBEp-
Jble MOKPbITUSA OOMKHBI COOTBETCTBOBATL ONpeAeneHHsIM TpeboBaHuAM K Ka4ecTBy. Hipke nepedmcneHbl HEKOTOpbIE YKa-
3a@HWUA Mo cnpaBoMHbIM 3HaYeHUsM Ana matepuana Hanoinennss WC-CoCr (86/10-4):

- LepoXoBaToCTb NMOBEPXHOCTM Ra fomkHa ObITb MeHee 8 MKM;

- cuna cuenneHus aomkHa 6eiTe cebiwe 60 MIMa;

- cpenHas TBepaocTe no 10 Toukam namepeHua Ha NokpblTkKM AomkHa BeiTe Bonee 1000 HV0,3.

J.2 KoHnTponb kauecTBa

Bo Bpems NoKpbITUA KOHCTPYKTUBHOM YaCTU PEKOMEHAYETCH MOKPLIBATL OMNbITHbIE 06pasLbl, NPOU3BOASA B TOYHOCTH
TOT 3Ke Camblii NpoLecc (Hanpumep, NOArOTOBKY NOBEPXHOCTH, NpeaBapuTenbHLIA NOAOrPes, HaHeCeHUe NOKPLITUA U T. 4.),
UCMNONb3YEMBIA HA TEX KOHCTPYKTUBHBIX YacTsX, HA KOTOpble GyOeT HaHOCUTLCA MOKPbITHE.

W3mepeHus 1 obcnefoBaHus JOMKEH BLIMOMHATE 0ByYeHHBIM NepcoHan, KOTopkIi AomkeH NoATBEPAUTL CBOIO KBA-
NUUKaLWI0 NOCPeACTBOM MpeaoCTaBNeHna COOTBETCTBYIOWMX JOKYMEHToB. B Tabnuue J.1 nepeyncneHsl HEKOTOpbIE
MYHKTBI ANS BKMOYEHKUS B OTHET No obcrneqoBaHuio.

Tabnu ua J1— PeKDMeH,D,yEMbIE NYHKTbl ONA BKNKOYEHNA B OﬁCﬂE,D,OBaHMe MOKPeITNA, NONYYEHHOro C NOMOLWbH Bbl-
COKOCKOPOCTHOrO ra3oTepMm4yeckoro HanbineHma

T EguHunua MamepseTtcs B Mameperiwe Ha MamepeHue Ha
namepeHus COOTBETCTBUM C COCTaBHOI 4acTu OfbITHOM 0Gpa3ue
LLlepoxoBaToCTb NOBEPXHOCTU Ra MCO 4288 nnv nogob- X
HbIRA

TonuwmHa NoKpbITUA MKM ACTM B499-09 unu X

NCO 2178
Caasylowwan cuna Mrla ACTM C633-13 nnu X

MCO 14916
TeepgocTb no Bukkepcy HV MCO 6507-1 X

0,3

Cnepnyet npoBecTu Bu3yanbHoe obcnegosaHne 100 % yyacTka € HaHeCeHHbLIM NOKpbITUEM. MOBEPXHOCTL C Mo-
KpbITMEM, KaK 3TO ONpedeneHo B YepTeXax, He AOMKHA MMEeTb HUKakux AeEeKTOB TUMNa TPELUWH, NOP UMW HEMOKPBLITLIX
Yy4acTKOB.

Ecnu B NOKpLITUM NPUMEHSIETCH FPYHTOBKA, TO AN BbIABNEHNA TPELLUMH B MOKPbITUM MOXHO MPUMEHSTE KOHTPOIb
MpOHMKaLWMMK Kpackamu. CnegyeT OTMETUTL, YTO KOHTPOIb KpackaMu HenprMeHWM Ans HErpyHTOBaHHbLIX (C Hanbine-
HWEM) NOBEPXHOCTEN.
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YK 621.22:006.354 OKC 27.140

KnioyeBble cnosa: rMapo3aneKkTpocTaHuWs, ruapoTypbuHa, abpasueHble YacTuubl, rMapoabpasueHblid M3HOC,

CTOWKKE K ]'VI,E{DOBﬁpaSMBHOI:’I IP0O3NUN NMOKPBLITUA, KOHCTPYKUWA, pacHeT, 3Kcnnyartaunda U TeXxHu4eckoe OGCHy—
XKuUBaHue, peMoHT, TeEXHUW4YeCKMne ycrnoBua
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