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TIPEIIHCXOBI{E

KpynHue oceBbre u ueHTpodexHrre Hacocbr rurpoKo npnMeHFnrcrt B
eHepreTHKe H cenbcKoM xo3rrficTBe. Ha TenJroBbrx H aroMHbrx SneKrpo-
craHuHfx KpynHble Hacocbl Hcnonb3yrorcrr B cHcTeMe rexHnqecKoro Bo-
,qocHa6x e:f.ufl (oxnax,qeHHfl K oH.ueHcaropoB, Bo,rlocHaoxesu g, nognuT-
Kn oooporHoro Bo.uocHao)Ke:Hun), Ha MenHoparr.tBHbrx HacocHbrx craH'
rJHflX - .qna opouleKt4fl, ocyrueHHs H ceJibcKoxo3flficTBeHHoro Boflo-
CHA6}1(EHHg,

Hs-ga ocodeHHocreft ycnoBufi eKcnrryaraunu u ynuKanbHocrn coBpe-
MeHHbIX KpynHbrx HacocoB (r4r'aerouHx oonturHe raoapHrbt H Maccbr Bpa-
uarorrlHxcf, gacTefi, suauuTeJlbHbre MoulHocru) neo6xo,quMo npegbflB-
nflrb noBbrueHHbre TpeooBaHHfl K opraHH3arIHH Hx TexHnqecKoro 06-
cnyxHBaHnfl fi peMoHTa.

B nacrosulee BpeMa cBe.qeHnfl o npoBeretuu peMoHToB HacocHoro
obopylon anufl paccpegoToqeHbr rto pa3nnrrHbrM nnreparypHbrM Hcrorr-
HHKaM, qTO npe.ucTaBrlgeT onpeleneHHbre TpyEHocTn npK HX Hcno'Ib-
3OBAHHI{.

B erov cnpaBorIHHKe o6o6rueHbr H cncreMarn3npoBaHbr MaTepHaJrbI
no npoBe,qeHHrc peMoHToB KpynHbrx HacocoB Ha pa3nnr{Hbrx npelnpn-
'rTvtflx, onbrT peMoHTa rHIpoTyponuHoro ooopygonali.ufl, a TaKII(e JtHrr.
ssrfi onntr aBTopoB.

B cnpanounnKe npnBe.geHbr KoncrpyKruBnbre oco6eHHocrH u rexnu-
rrr. f \yre ,qannDrs ApyrrsDrA vt sEDrA r4 r lsnr[r9u{r,AnDlI naL;gvu!lr '4 ' fa$f\9.

KpynHbrx BeprHKanbHbrx SneKTpo,qBHrarenefi. HecrconbKo rnaB nocBfl-
rqeHo opraHHSaltuil peMoHTHbrx pa6or s coocrBeHHo TexHonoruu pe-
MOHra lleranefi H eSopoqHbrx eIHHHq, pa36opKe, coopKe H HcnbrTaHHro
HacocHbrx arperaroa. 3Harr[TetrbHoe Mecro B KHr{re orBe.qeHo cBele-
HHSM O npHCnOCO6rIeHHfX, O60pyAOBAH:/.H, HHCTpyMeHTaX, ncnotb3y-
eMbrx npr4 peMoHTe HacocoB, a TaK)Ke ocHoBHbrM TpeooBaHHsM no op,
ranngar$ir4 desonacnbrx ycnonufi rpyl^a.

Aeroprr paccrll4TbtBaroT, qro cupaBorrHnK oKax(er noMou1b cneun-
anncrau, 3aHnMarcu\uxcg MoHTaxoM, peMoHToM, Hana,qKofi w ucnb$a-
HVTflMH KpynHbrx HacogHbrx arperaToB. ,

MarepHarrbr KHHrH Moryr 6rrrr HcnoJrb3oBanbr npn obyueH[H cne-
rJwaIrHeToB H npr{ BasBaoorKe ByKoBo,qerB Ro rexHoflorHqecKHM npo-
ueccaM npoBegeHr.rfl peMoHToB HacocoB.

Bce gaMeqanufr ?r floxenanufl no KHHre npocb6a HanpaBnflTb no
a.upecy: l l3ll4, Mocrcna, M-114, It lnroroBafl Ha6., 10, 9ueproaroMug,uar.
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fmna nepBae

OEIU{E CBEIF:HI,Ifl O TI.ACOCAX, IIACOCTIbTX YCTAHOBKAX
H H.ACOCTIbIX CTAI{UHflX

I.1. IIOIIflTHE O HACOCE, OFJIACTb IIPI{MEHEHII'I
H KJTACCHOHKAUUq HACOCOB

Hacoc - 3To runpaannqecKarr Ma[rHI{a, B Koropofi norsogllMan H3BHe

sHeprr4fl (vexauu.recKar{, 3neKrpnrrecKan H .up.) npeo6pasyerct B gHeprHK}

noror(a xrlgKocru, 6raro.qaps qeNry ocyuecTBnfrercsr ee neperorc. C no'

Morrlbro Hacoca xHIKocrb MoxHo noIHqTb Ha onpe.qenel{Hyrc BbIcoTy Hn}I
nepeMeuarb no rcarcoil-nu6o rpy6onpoBo.uHoli cncreve. Hacocrt nBilsrcrca

o.qHofi H3 caMbrx pacnpocrpaHeirHbrx pa3HoBtrrHocrefi MauHH. Hx ncnolr-

3yrlr rng pa3nnrrHbrx uenefr: norarrH Bo.ubr rnq Bo.qocga6xenun H Ha opo'
clrTenbHble cHcTeMbr,.qjlg orBo.qa so,ubr lt3 ocyurHTeJrbHblx cHcTeM, B cHcTe'
Me rexHHqecKoro eo.uocHa6)Ker{Hs renJroBbrx H aroMHrrx gneKtpocranuufi,

, - - . .  ^ ^ , .  ^ - " .  , , ^ l - - , , ^ ;
E r^ r r \ rJ r rJ l  l4Yt r -Nr4 I  r lp \JusLUctA Ayr rv r r49cur \u .H,  nEq/ r l r fu t l l  uy rv ra /  nun n  AP! -

rHx orpacrefr npor,{brixnel{Hocrr,r.
Bce runu HacocoB HecMorpq Ha MHoroo6pasne ttx KoHcTpyKTHBHbrx

0opru MoxHo pa3.uenuTb no rpHHIIHny .ueficreHfl. Ha.qBe rpynnbt - IHHa-
MuqecKne H o6teMHbre.

B rlruauuqecKux Hacocax xr{rKocrr nplro6peraer 3}teprnrc B pe3ynb'

Tare cunoBoro eos.ueficrBns, Ha Hee paboqero opraHa e pa6oueli rcavepe,
nocrorHHo cooOrqanutefrcs c ux BXoloM H Bblxo.qbr'r. K grofi rpynne or'
HOCSTCS CneIyrOrilr4e Hacocbr: JronacTHure (qerrtpooeNHbre, .uHaroHanbHble H
ocearre), BHxpeBbre, crpyHusre, nuOparlHot{HbIe, Bo3,uytxHble BoronorbeM-
HuKr,r (epnnQru).

B nonacrHbrx Hacocax flocroqHHoe ci{noeoe nos,ueficrBl4e Ha nporel(a-

rctriya qeBes iiero )i(H,uKocrb oKasbiBaior oSreKaeMbie orofr xti.uKocrblo

Jlonacru Bpauanuefocr pa6ouero KoJIeca, B BnxpeBblx - Bltxpll, cpblBa-
tounecs c KaHaBoK Bpar.uarcuerocs pabouero Koneca, n crpyfiHblx - nor-

Bo,quMarr HgBHe crpys xHIKocrI,r, napa I4JIH ra3a, o6na.uamuas Bblcorcofi
KHHerr{rrecrcofi aneprnefi, n nu6pauHonHbrx - KJranaH-nopuleHb, coBepua-
rcuHfi BbrcoKoqacrorHoe Bo3Bparr{o-nocrynarelrbrloe JrBI4xeHue, a Bo3-

4

IlytrrHbrx Bo,UonoIbeMHHKax nocroilllHoe cnnoBoe eos,qefiCrBHe Ha BoIo-

Bo3gyrrrnylo cMecr,, o6pasyeMyro B Rorrono.qteuHofi rpy6e B pesynbrare

noIIar{H B ee HHI(HK)IO qacTb cxaTofo Bo3.qyxa, oKa3bIBaeT Bo[a B cKBa'

)KUHC"

B o6teruHblx Hacocax )Ku,uKocrb npuo6peraer 3HeprHIo B pe3yrlbTare

nos11eficraHq IIa Hee pa6otrero opraIIa, nepHognqecKH H3MeHqIolIIerO

RMecTHMoctt pa6o,Iefr KaMepbI, nonepelueHHo coo6Uarouefrcq c ?Ix BXo'

.uoM H Bbrxo.rloM. K arofi rpynne orFlocqrcn cJielyru[lre Hacocbl: nopmHe'

Bbre H nnyH)r(epHbre, poToprlbte, KpbrJIbrJarbre, rHI(pOTapflFIbI, JIeIJTOIIHble I4

uHypoBble Bo,qonoIIbeNtHHKH.
B nopurHeBbrx H nnyHxepHbrx Hacocax nepno.uilqecKoe cHnoBoe Bo3'

.qefrcrnue Ha nporeKaroxtyrc qepe3 Hero xHIKocTb oKa3blBaer nopueHb

Hnv nnyHxep, cotsepmanurnfr Bo3BparHo-nocrynarenbHoe .uBnxeHne B

paoouefi KaMepe, B poropHbrx - noBepxHocrH uecTepeH HJIH BHHToBbIx

KaHaBoK, pacnoJIoXeHHbIX Ha nepl'r$epltu Bpalqanuero poTOPS, B KpbIJIb'

qarblx nJIacTIlHa, coBeplllalouafl Bo3BparHo-noBoporHoe IBI{xeHue B

paSOuet-r KaMepe, B rHII,pOTapaHaX - rnfipaB:rnqeCrcufi ygap, BO3HI4KamuIHfi

B flo.fBo.UffuleM rpydonpoBolle npn pe3Kofr ocrasoRKe xH.qKocru B HeM'

B JreHTorrH[,ix 14 ruHypoBbrx Bo,UonoIIbeMHHKax cl{noBoe Bo3,qeftcrsl4e Ha

xr.uKocrb B rroBepxFrocrtrbrx KannJlnnpax 6ecroHe.Iuofi lentbl IIJIH utHy'

pa, J]BHralou,Hxct i lo .uByM urKHBaM, OKa3bIBaeT noIIheMHa' cuna, Bo3HH'

Karorqafl B pe3ynbrare llpHHy.qltrenbHofo BpallteHHq o.qHoro H3 ruKHBoB.

K rpynne o$r,euHrrx HacocoB r\,roxHo orHecrn gnaQparnaeHHble H IxHe'
B n n A f i r  6 1 . ! r t v v  D n n n r t n n t a r f L r t . t c l  L t ' t T t O n a

t ( . u I J l ) l t j  l l auuub r ,  9gp t rd r \ l lE  D l t ;  r r L r l l \ , r J r \ r , j - lDL , r v rnn r \ r r r  Dv , r - { v t r v * r ' uv r v r r rD rv  r \ v r r vvu .

I"2",IIACOCI.IbIE YCTAIIORKH, HACOCTIilE ATPETATbI
I{ HACOCHT,IE CTA]II$ltt

I lacocHaq ycrattogl(a * 3To ycrpot"IcrBo, l lepeKaqnRalouee xH.qKocrb

or r.{cro'{r-rr4Ka rc notpebprle:rxl c rloMcntbFo llacoca" Ona BI(JI[oqaer n ce6q

Hacoc, ,uBrtrarenr, ycrpofrcrBo nnq ileperarlu MolrlHocru or .qBnrarenfl

K Hacocy, BcacbrBatouiufi H Hanoprrufr ryyfionpoBolbl, Ha KoTopblx pac'

noJloxeHbr 3a.qBuxrcu, o6paTHble 3aTBopbI, npraboprr KoHTponfl sa pa6o-

rofi (rtaaHoMerpbl, BaKyyMMerpbl, pacxofloMepbl, 3neKTpoI,I3N{epHTenbHbIe

npudopu H narvnrcrr).
llacoc, IIBHrareJrb H ycrpoftcreo Ine [epeflar]H tvtoulHocrl4 or EBI4rareJIf

K Hacocy, cobpanubre B e;1nHnfr y3er, Ha3bIRaaT llacocHblM arperaroM.

llacocHaq craHuraq - KoMnneKc rn.uporexHnqecKttx coopyxeHrafi u o6o-
py.qoBaunR, o6ecnequBar.orunfi 6ecnepe6ofinyro rlo.uaqy no.[bl Enn opoue-
HHq, Bo,qocHadxenurr, ee orKar{Ky H3 ocyrnnrenlHofr I4JIH KaHaJIH3aIInoH-

rloir cllcreMbl. IIa nacourofr crantfr,tr4,I(aK npanIIJIo, pa3Melqalor HecKonbKo



HacocHbtx ycTaHoBoK, Kaxlyro H3 Koropblx MoxHo BKtlottl.tTb nnn oTKtlIo'

qHtb E gabHcLIMocrH or rpebyeMofi no.uaqr Boxbl.

HacocHofi crarnprefi MoxHo HasBaTb TaKxe n efrIltrl4rl'rylo HacocHyl0 ycTa-

HOBKy, paCnoJIOxeHHya Ha nogBuxsofi nnatt[opve nnn nnaByqeM noH-

TOHe r{ t{Menqyro pfl.U .UonoflHHreJIbHbIx ycrpoficrB trnq nycKa I4 pefynl{-

pOBaHI,lfi PexHMa Pa6orut.
HacocHrre cTaHuHH KnaccHoraunpyroT no pasII4rrHbIM npH3HaKaM: Ha3'

HaqeHnro, no,taqe, pacnoJroxeHrrro oTHocHTenbHo Borol4croqHlaKa (6epe'

foBbre, pycnoBbre, crauuoHapl{ble, nepe[Bllxurte), crpol{TenbHblM oco-

6eHHoCiqM coopy)Kenuia (sarny6neHHbre, nesarny6neHHble, c coBMeUeH'

HFrMlr r{ HeCoBMeuIeHHbIMh Bo.Uo3afioparoln n BOI6BbIIIygKAMH) U Ap.

Hacocgrte craHUtru MetHopaTI4BHbrx n Bo.qoxoSflftctgeuHrtx cI4cTeM

notrpagtrenqroT Ha opocr{renbHble, ocynliltenbHbte, cetlbcKoxosqficrBeH'

HO1O BOtrOCHAfix1eHfi tt, KaHanH3aUHoHHbIe, .UpeHAX(HHe, nepe6Aq14Baloqge

ctoKlr fl(nBotHoBo$tecKfix KoMnJIeKCOB.

13. OCI{OBTIbIE TTAPAMETPhI HACOCOB

ocegrte fi ueHTpo6exHrre Hacocbr, paccMarpHBaeMbte B HacTonuefi rcuu'

Fer xapaKtepH3yroTcq cnelymunMH nSpaMeTpaMH: OdteuHofi noJlaqefi,

HanopoM, MorllHocTblo, qacroroft BparqeHl{n, Koa$$t{ufieuToM n0flegHoro

fiefiCTBHrl (Knfl), RaBHTaUHSHHrIM sallacoM, BbICOTOfi BCaCbIBaHHn.
odteuHas notraqa Q,urlc nrn M3lv' rpetrctagflfiet codoft ooteu xH!'

Koern, floflaBaeuofi saeoeotct B eIuHHu]t BpeMeHH.
HanOpOU HaCoCa lI, M, HasblBaercn npltpAueHue yleflbHofi sHeprnlr

,i$,tgKodTu, nonyqaeMoe Ha Kail(trrtfi rcUnorpAMM Maccbl ,I(IUKOCTU' npo-

xotrfiUefi qep63 Haqoc, r.e. paoH6cTb yneJlbHbt1 3Heprfifi XHtrK6CtH E^- E"
Mexfiy HarHeTaTeflbHbIM H BcaettBarcUuM narpy6rcaMl{ HACOca (pHc. l.l):

H . E r - E " o  
' +  

+  ! ; :  + ( z ^ - 2 " ) ,
'l 2g

FI€ Fn, Fs - .qABneHHe x!4IKOCTil HA BblXOIe !{3 }Iacoc6 l',l Bxo,ue B Hefot

IIa; T-- pE - ylenbHslfi eec xl4.qKocru,Hfu3 (Ans Bo.Ubt T - 9806,55 H/v3);

zH, zs - BepTUKanbHOe paccroflH?le or ypobHtl Bo,4bI B BO,qOnpHeMHlIKe

cooTtseTCTBeHHO.[O BbIXOXa I{ BXOIa HaCOca' tii t1/tl" - cp€f,Hne cKopocTH

B CeqeHuf,x Ha Bblxo,qe H3 Hacoca u Bxo,ue B Hero B roqKAX nBI4eOefiIiHeHI{ti

npfi6opoB,, \ifci p - nnotHocrb )Kl4rKobna, rcr/trt3.

Hanop Mox(et 6rrtr oflpetreneH lI fio noKasaHfigM MaHOMeTpOB:

|! a Mo* - Mor* oi - tf;t{zd,

rtre Mn", Mo." - npHBeIeHHbre K ocn pa6oqefo Koneca Hacoca noKasaHntl

MaHoMeTpoB; M.

Pnc. 1.1. Cxeua nacourofi ycraHoBKH

9acrorofi BparrleHr,rs Hacoca
fl, c-1, Ha3brnaerct rlncno o6opo.
toa paOoqero Koneca B e.qr{Huuy
BpeMeHH. Ilacrofa BpsuI€HHq sa-
Br{cHT OT l{CnOJrHeHnf, npnBo.qHo.
ro .qBlrraTellg.

Bucotofi Bcacbtgaulrt HaabrBa.
ercr pa3Hocrb ofMerot ocn pa6o.
qero Koneca u cso60.qHoro ypoB-
Hn B p$epByape, lr3 Kotoporo
xr4,qKocTb RepeKaqnBaetcs Haco.
coM. Brrcota Bcacbrcagttrt cqura-
ercs noJloxfiteflbnofi, rcor.qa ypo-
BeHb ,t(H.qKocTH F p$eptsyape pac.
nonoli(eH Huxe OCU paooqero Ko-
neca. Ecnn pa6ouee Koxeco pac.
nonoxeHo Htu(e ypoBHs xn.qKocTr,r
B p$epBYAP€, TO Bbrcota BcacbrBa-
Huet crauounTcfi oTpr{UarenrHofi
H HASTltsAeTCS notrnopoM.

MouHoctb Hacoca - 9T0 MoruHocrr, notpednrreMafl HacocoM, rcBt. IIo.
nesHas (rHlpaanHuecrcan) MouqHoetb Hacoca, rcBr, onpeAenserc.q nc Sop=Myne 

,,
Nn = ,leHfiAZ.
Moulnocrb Hacoca

N * T gHl(rl2n),

t,fe lrr - KII.U Hacoca.
ocHoaHrrM KaqecrBeHHbrM noKa3areneM Hacoca qBnrrercs KIIJI. Tomrco

qacrb MoulHoc?H, npunoxeuHofi K BAny Hacoca, npeoopasyercs B 3HepfHro
RoToKa )r(HgKocrn. Sro BbtgBaHo noTepcMr.r BHyrpH noroKa. Bce snru no-
Tepb .uenf,Tcf, Ha TpH rpynnH: rhrpaBllnqecKne, obtenasrre a MexaHH.
qecKng.

l - t f  rrnoa fr ' . t tr , ' , t ! t .  rra rt^d6irrL 'LAr /sprLn ' rv ! ' r t r rL '  r r | . l rEPr r ' \aPanIsPI {3y tUTGf l  I IOTepeU qaCTH SHgpfHn
Aff, nony'laenrofi notoKoM ot pa6ouero Koneca, Ha npeolofleHile conpo.
ursneHnfi npu trBH)r(eHhH noroKa EHyrpH Hacoca:

Al /  .  Hr . -  H,

r.qe 4 - reopernqecrcnfi Hanop, coa.qaBaeurrfi pa6ounrr,t KonecoM; H -
,UeficrgHrelrHrrfi Hanop Hacoca.
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fugpannHqecKoe coBepureHcrBo 3neMeHToB npororruofi qacrr,r Hacoca
onperenqercrr 3HaqeHHeM rrrrpaBnnrrecKoro KIIJI:

I r = I I / H . = 1  ( A H / I \ ) .

o6rer',rnue norepn xapaKTepu3ylorcr yrerrKaMu BHy?pn Hacoca B yn-
JIOTHeHI'rX pa60uero rconeca H B HeKOTOpbrx cnyqasx - B ctrcreMe ypaB-
HoBeuJHBaann ocenor.o .qaBneHns. ObrerilHbre rrorepr{ Ae negyr K yrvteHb-
rrleHHro fro.fiaqn Hacoca no cpaRHer{Hfo c no,uaqefi pa60vero Koneca:

L e = O r . r - e ,

t4e Qp.x, Q - no.qaqu pabouero KoJreca H Hacoca.
IIpn erou obreuHrrfi KIIJI

to6 = Q/Qr.*= | @e/ep.*).

IVlexaHuqecKue norepH xapaKTepu3ynrcs norepefi 3HeprHH Ha npeo.uo-
JreHHe rperrufr HapyxHofr nonepxHocrr{ pa6ouero Koneca H .upyrHx Bpaua-
rouHxcr{ .qeranefr o xI4rIKOCTb, B nO.UrUHnHHr(ax u canbH4r(ax:

AN= IV -  Nr,

rre N, IY,' - Mor{Hocr}r Hacoca Ha Bany }r rnrpaBrrr{qecKas. 3aecr

lf, = )Qp.* IIrl l02.

MexaHHqecrcHfi KIl,[

n M =  N / N r  =  l - . ( A N l N r ) .

Ilonnrrfi Kn.U Hacoca n
nrfr cocraBJrsrcunx

= Ill lls6IlM Hlryt nocJre no.qcTaHoBKr{ 3Haqe.

I = rQHl(lo2.f\I),

r .qeT = 1000r<r / r ra3.
KaertaunoHnrrfr 3anac A h onpe.uenflerc, KaK npnBe.ueHHulfi K ocu Ha-

coca ng6brroK ygenrHofi 3Heprnr{ Ha Bxo.qe B Hero HaI vnpyrocrbro na_
poB Bo,qbr.

IIpH asu^eHr,rr noToKa qepe3 pa6ouee KoJreco Hacoca B oT.qeJrbHbrx
MCCTAX JIONACTH KOJIECA BBH.qY YMCTIbTIICHH,I MECTHOTO ,qABNEHHS HH)KE
'qaBneHl{t IlacbIIqeHHbIx napoB nepeKaqnBaeMoli cpegu HaqgHaercfl Bcr(H-
naHHe xrlrKocrn. 3ro gBJIeIIHe HasbrBaercs KaBnTaqnefi. OrpaHnueHHarr
(uecrHan) rcaanrauns nporrBnqercs xapaKTepHbrM ruyMoM, noTpecK'Ba-
HHeM s obnacrH BcacbIB aHHfl I{ Berer K pagpyrxeHl{ro npoTorrHofr qacrrr

8

Hacoca' Pasg'ras KaBHTaqrfl Be.uer K yMeHbrrJeHHr' no.rlaqrr, Hanopa, K[.uH K noJrHoMy cpbrBy ero pa6oru.
c qe*n yMeHbureH,q KaBr4T.arJHu ro rpaKTHqecKH .qonycrr,rMoro 3r{a.qeHnq Ha3HaqaeTcrr .qonycruutui KaBri rauaor"rr" 3a[ac A hoon HnH Jlonyc-T\tuafl BaKyyruMeTpuqecKaJr Bbrcora BcacbrBarrul ff"un.o.KaeHraunosnufi sanac onpe.uenr{ercq no Qopnayne
A h  = P B I Y + v | l ( 2 d - p r l y .

JJoriycrHnrblii lcaeprriJrttr{orrHhu,i sanac llorr}xeH o6ecre,rr{Barb HopMdJrrr-ttyt'o pabory Hacoca 6er BIIH.H', He3Harr,Tenrnoli KaBHTauH H Ha xapaK-TepncTHKH Hacoca. OH onpe.rrenrrercfi Ha oclroB aHHH nepB.ro KpHTHqec-Koro (.qnq oceBbrx Hacocon) r,r BToporo Kpr4rnrrecKoro (ln" ueHrpo6exHbrx

;il""fi] 
pex'IMoB' .[onycr nurrir ̂urn ruq"oH"rrri sanac urio".n,ercn no

,EJIfi OCCBbIX HACOCOB

Ahoon = Ahf t ;

rnn rleHTpobexHux HacocoB
A hoon = A'hrrk:

r le t  -  rcos$$HqneHr sanaca (k = 1,05+ 1,2).

.rjir:H:::f-:: 
KaBI'IraquoHHbIe pex'Mbr onperennr'rcr Ha ocFro'a*l*i^aq'E'rr..qHUHHbrx H.nbrrauuii HacocoR. .lonycrurrar'i rcagHruu^"-""tfr sanacAhoon HaHocHTCs Hapa60vHe xapaKTep ncrHKU Hacoca.

"."u"ff#:X ;HIr?Hot 
tnvoue 'onvcr'Nraq rbrcora BcacbrRaH'rr onpe-

H"u*.o =
/ 'oon'

lii,9t:.i.1ryY:t*qecKoe rtaBneH'e, ''a; pn - .uaBrreH,e rran.,* ,.,,.',"ana-v rY rv r r  /A I ! I { I \UU I 'H ,  l l a .  
-E  vu  - ' v *+qE)d -

IIpr sa60pe Bo.qbr H3 .TKpbrrbrx B.,UO.MOB rnfl cpe,q Hux HKpynHbrx Ha-cocoB npu y'" = 0 .qonycruMas Bbrcora BcacbrBaHr{,
/ {u r r . .o  =  o" l l -  Ahoon,

to: ou h = (pu - pn)ll arrrroc$eplroe .qaBneHue, IIa.Brtcora BcacbtBaH,t' Ha3HaqaeMar{ np}r crpo[TeJrbcrBe HacocHofr craH-
lX?J|] ;ffiffi:f"::.TTT'au,ro Huon paooru Hacoca .qonl*Ha 6rrrr
np?rBe.qeHHofi nrrure. 

lcacblBaHl4fl' o[perelesnofi no Qopuyre,

vf
+

2g



fnasa BTopatl

ocEBhlE IIACOChI

2.1. KtlACCnOnKAr[{fl, KOHcTPyKltHtl
H XAPAI(TEfHCThKH OCEBbIX HACOCOB

B OCeBIIX Hacocax qaCTnUbI x<H.UKoCTH IBI{xyTCn qepe3 npOTOqHyrc

qagTb Bnonb UHXHHlpt4qeCKLrx nJIocKoCTefi, OCbIO KOTOpbIX qBnfleTCtl OCb

gpaqeHgg pa6oqero Koneca. KOHctpyKTHBHO OceBbIe HaCOcbI .UenfiTC9 Ha

HacOCbt C XeCTKOaaKpenfleHHbIMH 14 nOBOpOTHbIMI4 JIOnaCTttMI{' C rOpH3olt'

TanbHbrM f i  BeptnKarbHbrM pacnonoxeHueM Bata. [ lpuHxtaR MapKHpoBKa

oceBbrx HacocoB pacmHspoBblBaercfl cnexymlllHM o6pasou: O - c xecTKo'
ga6peflneHHbrMr.r JlonacrrrMr4 paSoqero Koneca; On - c IIoBOp0tHblMH Jto'

flacrrtMg pa$oqero rconeca; B - c Beprr4KanbubtM pacnoflofl(eHHeM Bafla;

f - c r6pr.tsoHranbHblM pacnonolKeHl4eM Bata; K - C nOfiBo,qOM KaMep'

Horo rnna; IUK - ualoradapHrHstfi c KaMepHbIM noflBo.ttoM; MEK - MoHo'

6noqHttfi c KaMepHblM no.uBogoM; 3 - c 3neKTponpilBotroM pa3gopord no'

nacTefi; 3f - c 3treKrporu.uponpHBo.qoM pa3BOpOTa nonacTefi; K3 - C no[-

BO.UOM KAMepHoro rHna H eneKrponpplBofloM noBopots fionactefii ut't$'

paMH 2,3,5,6,  10,  11 u 16 odosHaqaeTcf l  HOMep Mogeni l  tHi lOBOTO KOneCa'

a qn$paUn, cTOtIultIMI{ nogfie HoMepa MoIenH, - IfiaMefp pAdoqerd KO'

JIeCa, CM.
Hanpuuep, ocenofi BeprnKaJrrHr,rfi noBopotHo'nonactHrtfi Hacoc Mo'

neJru l0 e oadoquM Konecou 260 cM, c sneKrpornjlponpflBo,qoM rloBopora- -  -  r - - - -

ronacrefi u KoneHqarbrM no.uBo.uoM Borbl MapKHpyeTcfi TaKHM o6paeou:
oIIF l0-2603r.

fopHsouranbHbre oceBbre Hacocbr I4MeroT paboqfie KOJIOCa C X9CTKI4M
KpenJIeHHeM nonacTefi c .UilaMerpaMl4, paBHLIMH 150, 250, 300, 420' 550

H 700 n,tu,
Beprrr<anbgble Hacocbl I,IMetor .qnaMerpbr pa6ouHx Konec 470, 554,100,

870, 1100, 1450, 1850,2600 MM, a Hacocbr c noBoporHbIMH florldcrelMll -

8?0 rrar,t n 6onee. Ilo.uaqa oceBbrx HacocoB cocTaBnser or 0,A72.u0 40,5 uo/c,
O (  -^  iE t r  f \uu n^antro4r l r r rarr r .?  t rnc l  r tAt r t t i tDr  l lAnt*r  i ln l , I

a  n a r r v P  -  v  r  L r . . ,  J \ v  a v  l Y t .  v f r n  r r y v r r l r r q o r r q f  v t l D r  A J " r  r r v | ^ a u  1 , 1  v v A v ,  - - - ' - '

.qpyrnx xrlr(ocreii, cxo.uHbrx c no1oft no Bfl3t(ocrlt H xnMrqecrcofi arcrns'

HOcrH, c co,qepxaHneM B3BeureHHbrx qacTuq He 6onee 3 rln (n torvr qfictle

a6nas!4sHbtx qaeTurt He 6olee 2%) 14 TeMnepaTyp6fi He 6OJIee 35'C.

Xaparcrepnoir oco6eHHocrbro cpeIHHx tr KpynHblx ocetsblx HacocoB tlB"

Jrflercq ux TecHan KoHcrpyKTHBHafl cBf,3b co ctpoltTenBHofi qacTblo BIa'

HHrr Hacoctrofi cTaHuHH. Ha puc. 2.1 nonagaHa cxeMa ycTaHoBKH oceBoro

Bepr1KaflbHoro Hacoca c IHaMerpoM pa6oqero Kofleca 2600 MM. KoneHqa'

Tfrfi nOtrBo.q Bogbr K Hacocy BbrnOnHeH B beroHHofi qaCTH 3.qAHHff. Stor

norBo,u Ha Bxo,qe HMeer nprrMoyronbHyro Qoppry, Koropafi B .[anbuefiueu

l0

6

5

4
.7

2

Puc,2.l, Cxeua yctaxonRlr oceroro Hacoca tnna 0118-260:
/ - rone'qatnfi no[gon;2 - HanopHrrfi rpy6onporo E;3 -r,,,y$ra; 4 - arrercrpo'B'rarenb

Puc,2,2, Cxeua ocegoro Hacoca runa OIIB_2600f :
1-not rBol ;2- ropnosuna;3_ynnorHeHue;4_nepexoxnol iKoHyc;5_rcauepapabovero

Konec6;6-errnpasnsnqufi  annapar; 7 - nnx;g - arOOysop; 9_orgol; 10, lS _ nepxunF,tntrlrxnnir noflrrHnHfiKn;11, 12 _ ynroTHeHHf,. Banai 13 _ aan; /4 _ o6rexarcnt; 16 _ pa6ouee
KOneco

nepexo'qHT B KpyroBylo' I lacoc xecTKo coe.uuHeH co cTpoHTenrHofr qacTbro

::,.j.,:g L*I!!:-: 
*:r:pofi srrnonHeHbr npoeMbr .qnn .ueMoHraxa cbeM.rrD'n :..LrEnr R'JreHqarbr, no.qBo,q H Hacoc coe.q,Hflro?ct Mgxry co50frrepMeTuqH0 c noMorrlbro KoMneHcnpynuero canbHr.rKoBoro ynnoTHeHHff.

otso.q nepeKaqrBaeMofi Bo.qbr oT Hacoca ocyqecrgflqerc, no cTarBHoMyHanopHOMy rpydonpoBo.qy, XecTKo coe,UHHeHHoMy c HacocoM. Ilprreo:lHacoca ocyuecrslqeTcrl BepTHKanbHbrM 3neKTpO.qBnfaTeneM, BaJrbt r{a cocaH aneKTpo.qBnraTenq XecTKo coe.quHeHu SlaHuesorl rrayQrofi. porop Ha-coca Bparqaercq npor'B qacosofi crpenK' (ecnn cM.Tperb cBepxy, co cTo-

1 l



pogbr sneKrpo11BHrarerrn). B neprgKanbHblx HacOCaX OCSByIO Harpy3Ky OT

peaKuHH BOIbI 14 Maccbl Bpaluamuerocfl poTopa Bocnp?IHHMaeT nolnfiTHltK

3neKTPorIBHrareJIg'

KOprnOuoBKa OCHOBI{bIX y3i loB BCex BepTI' tKanbHbIX OCeBsIX HaCOCOB

HIerrTHrrH a, VIX KOHCTpyKTI' , IBI- lbIe oTngqll f l  3aBHCnT oT Tgnopa3l{epa' FIa

pgc. 2.2 tpencraBJreHa KOHCTpyKIIHfl  OCeBoro Hacoca TI ' , Ina onB-2603f'

cocTonqero H3 KOpnycHbIX qacTefi  H pgTopa' KopnyCHble geTang HaCoCa

Oflpasyrcr npgToqllym qacrb H BKnroqaloT B Ce6q KOMndHCHpyIoUee Cailb'

HHK.OBOe ynnoTlleHHe, 3al(pe[JIeHHOe Ha ropnoBHHe nolBo'uquero KoIIe'

H&, f lepexo.r lHol-r Kouyc, KaMepy paooqero KOJIeCa' BblnpaBngrcrl lufr an'

n a p a T , n u o o y 3 o p c n I o K o M H o T B o I I a l u e e K o J I e H o . P o r o p H a c o c a c o c T o I I T p I 3

Rana H.pa66rlero KoJIeCa, KoTOpbIf i  ycTaHOBJIeH B BepXHeM H It I ' txHeM FIan'

paBnqlotqp1x no;1uiHnHHKaX CKOnb;xeHws C nI4rHO$OnHeBbIMH HnI4 pe3g-

HOEbTMH B KIal(brrxaMH. cNn asrca no.uluHnHn I(oB ocyuecTBnaeTcfl  nepeKaIrI4'

BaeMOfr Bo.qoi l ,  CoEepxauefr MeHee 0,5 rcr/r ' r3 B3BeueHHbIX qaCTI' lU' ECll t

B nepeKaLrHBaeldofr BOIIe B3BeueHHblX qaCTHrl COIepirHTCn 6onee

0,5'rcr/u3. To ee npegBapl{TeJibHo oqHIJIaIo'r '  a 3areM no'ualor B f lo'qufln'

HytP(H nOJl HaIIOpOl"{, rlpeBbllllan[lI4M I'Ia ? v 'qanOp HaCOCa' PaCXO'U BOIbI Ha

c M a 3 K y K a x I o r o n o J I I I I H r I H I { K a n p H . u H a M e T p a X p a 6 o q e r o K o n e c a D <

< l l t j0  MM cocrannt ie ' t  0 ,5  r /c ;  npu / )  =  1450 + 1850 MM -  1  n /c ;  npn D =

= 2600 MM - 2 nlc. Ynnornesr4fl  Bana npe,uorBpaualor nonaIaHHe 3arpfl3'

rJeHr{or"l  nepeKaqHBaeN{oi l  BoIlbI B 3OHy ,notruunHl, lKa.

, f lppr D < 1450 uv Kopnyc H4coca Kpersr rc QyugarraeHry Ha $eroHHblx

ryM6ax, npu D = lBstl  MM lrHoQysop ycraHaBnHBarur onopHblM $naHueu

Ha npcMexi/roqt{OM riepel(pblTv1t4 14 3aJIHBaKIT $erOsOu vI npr D = 2600 rtau

Koprrycribre qacTl,t  (rcpove KaMepbI H nepeXOIHOrO KOHyCa) 3aJIPIBaIoT B

6e ro t t ,

l lacocg rt,rna o[1 rrplr D < 810 N{M ycraHaBJlgRalgr c no.qBo,uoM KaNtep'

rroro THna, npp t) = Bl0+ 1100 MM - c H3orrlyrofr BcaCbIBaIoUefr rpyf loi l

HJr t r  l l c )J l i lo , I lo i \ , t  t ( i lN lept lOI 'O ' l ' l ' l l la .  a  I Ip l t  D > l l00 vu -  TOnbKO C H3Ot l Iy '

roi i  Bcacblrrf l  lougl i  rpyf)oi l .

OCeslte r{aCOCF,I I{3t'OTaBIIsIioT C KOneHqaTbIM OTBO.UOM' l4SOtrHyTbIM nOE

yfJrON{ 60" rc OCI,1 HaCOCa, 3a HCKIIOqSHHeM ManOra$apHTHbIX HaCOCOB' y

KOTOpt IX oTBoII f l3orl tyT l . lof i  yrnoM 90 
"B HaCOCaX C rlgrlopoTllbIMI' l  IOnaCTnMI4 pa6oqero KOJIeCa npHMeHqnT

MeXaFIH3M pa3llopora IByx T,tt IoB: 3neKTpgMexaHplqegnnfi  (eneKTpOnB-[-

Bo.q) H 3ner(rpor.HJipoMexaHHrrecI(1rfr (enercrporl lAponpHBo!). 3nerctpo'

npt{BOI yCTaIlaBl ' l I lRalOT B HaCOCaX C lHaMeTpaI\{H pa6OqI4X KOneC nO

1100 vv. I Ipu , l l l raruferpe, paBHOM 1450 r 'av, npnMeHqIOT 3neKTpHqeCKHe 14

3neKrportgtpaRirttqecKl ' te npIrBSIIt ' t '  a npu gnaMerpax' cocTaBnslolr lux 1850

1,r ,J600 r. i l r '1, 1'ol l l ' l ( t l  :)Jl(: f l (Tf ol I ' i . l l l )OIIp14BoIIbl '

t 2

--'- r---- --t---

a h nu,,= l6 n

+4 46 Q, at /  t

Pnc. 2.3. Xaparcrepncruna oceBoro Hacoca OIIBI0-2600f

B oceeorvr Hacoce Bo.qa H3 r4crorrHnKa no no.qBo,qgueMy KoneHy H ne_pexo.qHoMy KOHycy nocryrraer Ha npoo,nr{poBaHHbre JronacTH Bpaurarcqe-rocq pa60qero KOJreca. B pesynrrare c'noBofo Bo3.uericrBr{, nonacrer;Ha xH'qKocrb co3.qaeTcs .qBlrxeHue noTOKa. IIpu 3TOM ClrJ*,r .uaBneHr{s Jro-naCTel-I Ha IOTOK CO3.4aIOT BbIIIVXneHHoe rtr.rq,rraran,uB'xeHr.rex,.uKocr,,yBen^,r'xB;;;;r"J;.;;;ffi 
#:J:lrXT.;fi::Helr,q Bpau{arenbHofo ,qBHXeHr4fl xH.qKOcrH CnyxHT Bbrnpa ,,nsnururr an-napar, B nonaTKax Koroporo TaH.eHrIHaJrbHbre cKopocrH rrpeoopasyrorcaB craruqecKoe 'qaBJIerIHe H noroK Hanpatsngercfl napaJlnenblto oc1a Hacoca.Jlanee Bo.qa nona.qaer qepe3 rers0ysof r orroo, r.EO noToK HsMeHqer Han-paBJreHHe ua 600' 3arev oHa [o.qaercfl B Hanoprrb'i rpy60rpo'or.Pa6ora rracoca r{ rracocHofr ycraHoRKH xapar(repn3yercq pflrov ocuorr_rrbrx napaMerpoB: [o.qaqefr 0, Hanop oM H, N{orqFrocrbro 1V, KIII{ n, KaBHTa-UHoHHbTM 3anaeoM Lh u qacToTo;i tsFduteHl,rq n. 3ael{crrMocTfi rdexifiy oc_HOBH'IMH NAT,AMCTPAMH HACOCOB INg PA3II.IIIH'IX PCXHMCB PAOOT'I NP,T-Hrrro npe.ucraBJrflTb e rpa@uuecrcofr Oopve __ r3 Rltlle xapaKTeprrcTlrK. ,\a-pal.Tep,trurcoli lracoca Ha3bIBaIor rpa+r'{Kpr saBpiciiidocTrr oci{o'Hbrx e.onapaMeTpoB OT no,qaqH npH nocToqHHofr rracl'{lTe r-jpailIeHHs poTopa Ha_cocHoro arperara- Xaparcrep,crr4K' HacocoB crpc'"i #.;;r_,#u,o Lrx Hc-nbtraHzl;' [poBorIHMbIx R naoopaToprtbtx ycJ]oil,rrx , H& crreilLrelrbribrxcreHJrax' Kpnaan Il = f(Q), ,,uuo,oua*nro 

"urrop"o, xapa-KTepl.rc.*ucoir,HMeer oco60e sHar{eH}re npr.r 3KCnnyararl 'u HacocoB. Kpuru.,le [.riQ),/v(Q) Hrr(0) nFercranJrrrrol ' :rr{epferr{qecKr.re xapar(TCrpHrrTrlKrl rraci}ca. Kprnar
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'I'a6n ntta 2 l. TexplcecKag xtPaKrcPHcaHKa BlooooB ran OIts

IJolta'  I IanoP, t lacrota
'I rriropacveP q8, M Bpalue'

v3/c H'Aflt

MuH"r

Kasnta'
KIIX' % qnosntlfi

3Anac, M

Snercrpo,unrttlgtlb

Tun MotII'
H0crb,

KBI

oB5-47K 0,7
0,9

4,5
8

130
960

8 5 ; ABH3'5sy3
ABH3.ll0v3

55
1r0

20085960l 1 10 AO104-6M302Ko85-55K 1 ,45

0,94
r,25

4,5 730
950

7
n

75
12584 ABH3-75v3

A0102-6M302KoB6-s5K

oI]82.87 8658513 ,6 11 ,5 BAHIlE-41- 10y3 630

oIIl]3-8? 3,25 7302t 85 12,5 BAHIIE-51'8y3 1000

OIIB5-8? 3,2 85585q 7 l 0 BAHllE-41'10v9 630

OTIB6-8?
2,45
2,95

4,8
6,8

7r5
I

485
585

31584
BAHtrEl28,L2v3
BAHlls/23-10v3

86485l 5 L2 BAHL43l5l-r2v3 t000
orIB2-110

8658522 13 AB16'49'10 1600
onH-l10 5,2

/ . r n D c  l l n
\ . r t t r J J - l r v

( 1 { 85485r n  c 1t BAHt43/51-12v3 1000

orrBs-110 
t' 4,2

"1,5
365
485

10'
1 l84

BAH143/35'16v3
BAHll8/51'12y3

500
530

8635514,'l t2 AB17'4t-16 1500orrB2-145 8,5

8535510,5 l 1 LBr749-t6 1500
oIrB5-145 9,3

onB6-145
5 ,8
815

4,6
'1,4 84

290
365

7 LB16'41-16
11,5 ABlT-31-15

800
1000

oIrBl0-i4s 9 ,3 365 Ub LA
r n r '  t 6  t L

A D I  / . p 7 - r v
r(nn

L'I

8629016 ,5 l 3 B\C-325144-20 4000
on82-185 l 4

9 Lt c na a
J r J

3200

5000E6333l 8

l n .[BnA250/7e-20-24u l tub - ld ) I  l r L

otrBl0-185 17,8 8633323 l3 B\C,325144-LE 5000

onBl l -185 1 8 , 8 15 BIIC-325/44-lE

onBl0-260 3'.1 86250 t5 Brc'3'51130"24 12 500

oil811-260 40,5 l q  ? 250 86 13 Bnc"3'ls/130'24 12 500

A h(0) ,uaer npe.ucraBJlenue o BcacbrBarouefi cnoco6Hocrn Hacoca. t la
puc. 2.3 HaHeceH pq.q HanopHbrx xapaKTepucruK oceBoro Hacoca ruila
OIIBl0"2603f npu pa3Hbrx yrnax ycraHoBKH lroracreu (p = 0;  -3;  -6;  -9 ' ) .

l lpu srou sa pacr{erHbrii yron ycraHoBKA npn*HManr yron, paBHbtfr 0'.
IIo xaparcTepncruKe Bbr.qeflflror pexnMbr:

orlrHMatlbnblfi - pexHM padorbr Hacoca npu uar6olrblueM sHaqeHHH Klf[
(q = 87 %)i

HOMnHaJrbHbrft - pexHM, o6egneHHqanut:/.il sa.qAHHbre napaMeTpbr Haco.
ca H HaxoI'nuluircs B paboqefr qacru xapaKTepucrtrKn, Pa6o'ras qaerb xa-
paKrepHcrHKH - 3oHa xapaKTepucrr4Ku Hacoca, B npe.uenax KoTopofi pe-
KoMeg,qyercfl, AnurerlbHas ero 3Kcrr nyara:Jgn (ua pHcyHKe orpaHurreHa
xlIpHbrMH nHHHflMtr). PaSouafl qacrb xapaKrepHcrHKH orlpeAenflercfl ,qo-
nycTtrMbrM cHHXeHHeM KIIJI sa2-3% uarccnMaJrbHoro ero 3HarreHHfl.

B ta6n, 2,1 npuaegeHbl ocHoBHbre fiapaMerpbr oceBbrx HacogoB gnfl on-
THManbHbtx pexHMoB,

2.2. PAEO'IHE KOJIECA

Pa6oqee KoJreco ocenoro Hacoca (puc. 2,4) nnnnercrr ocHoBrrofr ,qerarbro,-[peoopa3yloulel4 MexaHHgecKyro SHeprHro 3neKrpo"qBuraTenn B gHeprHro
nepeKartHBaeMofr xH.UKocrn. Paooqpre KoJreca npe.UcTaBnflrcT cOoofr o.qHH
I'I3 HaH60JI9e oTBercrBeHHbIx y3JIoB, noropuii cocroHT Hg bonruloro sucJta
eJIO}KI{hIx  no d lnnve v l  a t t rAuurPTrLrrRrv nn n; rAcrnr t rqr t  r r  r r6Fn6 naaonai l  D^- -  v . . t s  . . . . J r r p r L p  +  q \ r q f r r t  t u w I  f  I  r v r q , r , v v  l 1 v  L c L J I F y t .  E  a -

6o.ree KoJreco nMeer ctle.qymune ocHoBHbre rr0cTlr; BTynKy, B pacrorJKax
Koropofr ycraHoBJreHbr rlonacT?r, Bepx uuii u Hn)t$urt o6rercarefl n.

Pa6oque Koneca HMeror or rpex ,qo uecrn nonacrefr. Koreca y Mo,qd-
nefi 06 - rpexnonacrHble, y MoreJlefi 05 u I I -'Iernrpexnonacrnbre, y Mo-
,qenefi 02 - nrrTurronacrHbre, a y Mo[enefr 03 n l0 - uecrnrroracrHbre.

B Hacocax c xecTKogaKpenlleHHbrMr,r flonacrrrMu pa6oqero Korlega no-
nacrr4 npr4BapHBanrcfl Ha 3aBo.qg-H3roroBHTene K BTy[Ke n0,q ollpe.qeneH-
HbIM yrnoM B COOTB€TCTF.HII. c Tpe6yevofi xapaKTepncTnrcofi. Pa6o,r14e rco-

Pnc.2,4, Pa6o'Jee Korreco oceBoro Hacoca:

I * nonacrbi 2 - BrynKa; 3, 4 - o6rercarenvr

nepxHufr u ttuxttuit



neca HacocoB THna OIIIi rar',reroT rroBoporlrbre JronacTn r{ MexaHI43M .qrrr rax
pa3Bopora, pa3MerqerrHrrfi tsHyrpn BTynKH.

Iltylrca pabouero Koneca ElbrIIoJIHeHa nnrofr H3 yrnepo,uucrofi craJru.
Bo nryrrce BbrnorHellbr pa.uuaJlbHbre pacroqKH, B Koropbre 3anpeccoBaHrJ
Opousonr,re BTynKH, flr;rflmlrluecr onopaMr4 Infl rlan$ nonacTefi. BHyrpra
BTyJIKIT l{il{erorcsr pacTorrKu .unrl ycTaHoBKH conpgraeMbrx .ueranei4 Mexa-
HI43Ma nOBC)pOTa noracreft. BepxHUrrA onaHqeM BTynKa rleHTpHpyeTcrr n
npnKpennrercs rc $naHuy Baira Hacoca, a K HHXHeuy QnaHqy gaKperins-

ercg ooreKarenb. BHyrpeHHsrfl nnocKocrb BTynKH .uoflxHa Bbr.qepxHBarb
ru.upaElnHqecrcHe llcnbrTaHHrI c Hcnonb3oBaHr{eM Macna n9.q .qaBneHHeM He
MeHee 0,5 lvllla.

Jlonacrr padouero Kofleca, neperaBas 3Heprun noToKy, Haxo,qnTcff no.u
eosleficrBueM 3HaqnTenbHoro rulpaBnnqecKoro .rIaBneHHs, noaroMy ee

Sopua n pa3Mepbl .qonxHtt 6rtrr xopouo o6tercaet'ablMlt, o6ecnerrlaBaTb on-

Pnc.2.5. Jlonactr pa6overo KoJIeca (o) H ceqeHuq, BbrnoJrHeHnbte Ha pacqerubrx pannycax (6):

J -  nepo;2- S;raueu;3- qanOa;4,5 -  BxotrHas H Bbrxo.qHaa KpoMKH; 6,7-  MaKcHManb-
xufi u MHHHManbHurfi pasnoporu
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THMAJIbHbIC 9HEPTETHqECKHE U KaBHTaulloHHbIe cBoficTBa H oTBeqaTb
ycnoBHcM flporrHocrH, qro ooecneqHBaer .uJrHTenbHyro H HarexHyF pa60Ty
Hacoca. Jlonacrr (porc. 2.5, a) BbrnonHeHa nnrofi Hs HepxaBeroqefi cTaJrH H
cocrouT Hs nepa, $nanua H rlan0br. Uan0a BbrnoJrHsercs KaK eIHHofi c
Qnanuer'l, TaK r{ pagbeMHofi. OnaHeq npe,qcraerser codofi MaccueHrrfr
.qr{cK, nJraBHo nepexo.qrqufi s nepo Jlonacrr,r. Ha Onanrle HaHeceHbI MerKH,
coorBercrByrcIqne MaKcHMaJIbHOMy, Onrr{ManbHoMy H MI4HHMaJIbHOMy
yrnaM ycraHoBKH Jronacrn. pasreMHag uansa Kpenlrrcq K Q.rraHuy 6onra-
MH, BOCnpHH?rMaror4HMI{ pacTsrHBarouue ycnn:/.s'

Ilepo Jlonacrn B nJIaHe r,rMeer BH.q rracTn Konbqa, noBepxHoc?b Koro-
poro cna6o r,r3orHyra. IloeepxHocTb nepa sa,qaercs qlrnugrpnqecKnMH ce-
rreHHqMH' BbrnoJIHeHHbrMH Ha pacqerHbrx pa.qHycax Rl - R5 (nuc. z,sr 6).
PacrrerHrre ceqeHns onpe,qeJrflror Ooprray, npoQr,rnr H KpuBH3Hy nepa no-
naCTH' KOOp$'IHaTbI ee BpauIeHI{s H nOJIOxeHHe nepa nonacTr,t OTHOCHTeJTr-
no QnaHua. .Uns npoBepKn npo$rnnn Jronacrrr npHMeHsror cnertrHanbHbre
npocrpaHcTBeHHble ura6noHrt. IIpoQnnH Bxo.qHbrx H Bbrxo.qHbrx KpoMoK
Jronacrr,r npoBepsrcT nnocKuvn ruabnoHaMn.

B nonoporno-JlonacTHblx pa6ovnx Korecax Haudonruee pacnpocrpaHe-
HHe nonyqllJlH KpHBoruHnHo'uaryHHrtfi H KyrlHcHrrfi uexaHg3Mbr noBopo-
Ta Jlonactefi c pyrIHbIM' aneKTpoMexaHurrecKfiM r,r 3neKTpornrpaBlgqec-
KnM npHBO,qatun.

Ha puc. 2.6 npe.qcraBneHa rrr,poKo pacrpocrpaHeHHas KoHcrpyKur4q
KpI{BOIIIHnHO-IUaryHHOro MexaHr.r3Ma noBopora nonacrefi, pacnonoxeH-
Horo Bo BHyrpeHseft noJIocTH BrynKn. Jlonacrn ycraHaBnnBaroTcs Ha nofl-
rrrHnHHKaxcKonbxeHu', cocroqrqnxus nepe,unefi 5 H Sa.qHefi g 6poHso_
Bbrx BTynoK.

Prlqar, MexaHH3Ma noBopora 3aKpenrqrorcq Ha Jronacrqx HenorBr.rlr(Ho
c noMoulbro KoHnqecKlrx urn$ron u y.qepxnBaroT csoefi dorcosofi noBepx_
HocTbro Jronacrn oT oceBoro nepeMerr{eHnr. Coe,qnnureJrbHbre nrIaHKr{ cBg-
3bIBaroT pbrqarn c npoymHHaMH qepe3 naJrbrlbr, 3anpeccoBaHHble B HI,rx
coBMecrHo c [IapHHpHbIMI4 no.qruHnHHKaMr{. KpecroauHa c noMgiltl.p Sgn-
Ta fi runoHKH xecrKo coe.uHHeHa co ruroKoM MeXaHtr3Ma npr{Bo.qa.

JIrq crua3Ku ,qeranefi uexaH,3Ma BHyrpeHHss rroJrocTb BTynrcu pa6o-
qero Koneca H o6rercatels 3anoJlHflerce KoHcepBarlnoHHofi cilaasrcofi.
Mecro conpqxeHug Jlonacrvlr BTynKu pa6ouero KoJreca ynnoTHsercg De-
sr,rHoeofr vaHxerofi.

Coe.quHeHue pa6oqero Koneca c BanoM Hacoca
MorrIH runuJreK I{ rIHJrr,rH,qpHqecKHx unoHorc. Mecro

$naHqeeoe npu no-
coe.Er,rHeHHs ynJroT-

HseTcs pe3HHoBbrM KOnbuoM.
llpra paseopore nonactefi pyqHbrM r.rJrrsJreKTpoMexaHuqecKgM nplrBo-

'qoM ero IxroK coBMecTHo c rcpecroauHofi coBep[raer nocrynaTeJ]bHoe
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Pnc. 2.6. Cxeua pa6ouero KoJIeca c KpnBorunnHo-ruaryHHbrM MexaHHgMoM pagBopora flonac-
refi:

'  I-  6onr; 2-nonacrr;3-o6rercarenb;4-r,raHxera;5, E - BryrrKH;6- rcpecroau*si 7-
u rnQr ;9 -puva r ; I 0 -u r ro r cHgcoca ; / I - r unos ra ;12 -Ko r rb r l o ; I J -nnan rca ;14 -B ry r rKa ;
-15 - nogurnnHHK; 16 - naneq; 17 - ngoyntu:f'a; 16 - orpaHHqmerrbHas ruaft6a

.qBnxeHHe BBepx HJrH BHr4S. IIpH sTOM KpeCTOBT{Ha qepes npoyruHHy r{
coeIHHHTenbHbIe nJIaHKH Bo3leficrByer Ha pbrqar, KoTopbrfi, noBopaqra-
Bascb, paSBopaqHBaeT JronacTb paooqero KoJreca.

B paboueM Korlece npe.uycMorpeH orpaHurrnTeJrb pa3Bopora Jronacrefi s
KoHerrHblx nonoxeHuflx. IIpu nonHoM gaKpbrrtrn nonacTefi KpecroBuHa
ynHpaercrr B HHxHHfr TOpeU BTynKH pa6oqero KoJreca, npH pa3Bopore Ha
orKpbrrne - B orpaHr,rrruTerbHyro uafiEy.

Ha pnc. 2.7 norcasaHa cxeMa pa6oqero Koneca c Kyn[cHo-KJrHHoBbrM
MexaHlI3MoM pa3Bopora Jlonacreft. Jlonacru yKpenneHbr B pacTotrKax BTyn-
r r r  ^ a K a t r a F ^  r r a E a ^ ^  |  2  

" ^  
f t - - - - - - -  1 a  d -  -  - - -  -f \rr  ycr\,vrrsrv r\vJrsLcr tJ ncr ni lrrPal.uJrxruulHx IJ'r 'yJtKax. DTyJlrta lz upoHSo-

Bafl, BTynKn 9 n 10 BbrnoJrHeHbr H3 nernpoBaHHofi cTaJrH. .
Iflrorc pyrrHoro HJIH aJleKTpoMexaHurrecKoro npuBo.qa M'bxaHugr,ra pag-

BopoTa nonacTefi npu noMouIH 6onra coe.qr{HeH c noJr3yHoM, quctro rpaHefi
KOTOpOTO paBHO rrr4cfly nonacrefi paboqero Koneqa. Ha rpaHax nonsyHa
HMenrcr HaKJroHHue nassr 6 a caM non3yH yc?aHoBJreH B dpoHsonux
BrytrKax 20 u 22.
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Puc' 2'7 ' cxeva pa6ouero Koneca c KynHcHo-KJrHHoBbrM MexaHHsMoM pa3Bopora nonacrefi:
I - 6onr; 2 - nonsyH; 3 - arynra-KaMeub; 4 - o6rercarenr; 5 _ pbrsar; 6 _ roxyx i 7, 14 _

Y:l_T"1'-8, 
17, 18- ruru$ru; 9, 10, 1? - BTynKH uanQu; i/ - nonacrri 13 -BlyrrKa pa6ouero

r.eJruca; rJ - BepxHHH OoTeKsTenb; 16 - Korrbqo; lg, 23 - 6anaHcnpoBoqHNe rpy3bl; 20, 22 _BTynKH non3yHa; 2l - suur

Psttlar xecrKo coe'qHHeH c JlonacTbro nocpe.qcrBoM KoHHrJecKoro uruQ-
ta 8' Ha naleq pb.rara Ha.qeBaercn bpousoBarr nprMoyroJrbHas BTynKa-
KaMeHb' Ilaneu pblqara BMecTe c KaMHeM pacnonaraercg B na3y noJrgyHa.
IIpH pa6ore np'Bo,ua MexaHH3Ma pa3Bopora rrroK c norrsyHoM coBepruaroT
BoSBparHo-nocrynareJrbHoe .qBr,rxeHr,re u bnaro.uaps HaKnoHy nasa pblqar
noBopaqHBaer Jronacrb Ha rpedyeuufi yfon BoKByr ctroefi oc![ B nFSr€,Eax
.unana3oHa perynl{poBa:fl.ns.

I( HuxueMy ropqy BrynKH 13 usnunbKaMn 7 rcpenurcq HHlrHufi, nutoilt
ooTeKaTenr pa6ouero KoJreca. .rlnq ycrpaHeHHfl KaBHTarIfioHHoro pagpyue-
Hufl" tnnvtJleK BbIeL{KH B o6rercatene saKpbrBarorcrr o6nnirosrcofi. Ceepxy rc
BTynKe 13 rcpenuTcfl BepxHnfi o6reKarenb, rcoroprrfi cnyxHT rnfl nperor-
BparqeHHq cpbrBa noroKa. OH errnoJrHeH CBapHbrM H3.UByX nonyKoneu r{ B
cnyqae Heooxo.qHMocrr.l rerKo pasoHpaercs H CHHMaercs, orKpbrBas .qoc-
ryn K KpenexHoMy cQerlHHeHHIo 14 aana c BrynKofi padouero Koneca. Oro
no3Borqer orrlenl{m paOouee KoJIeco or BaJIa, npon3Becrn ocMorp, Heo6-
xo,unurrfi peMoHT r' 3aMeHy H3HOrXeHHbrx .qerarrefi pa60qero KoJreca.
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Pnc. 2.E. Cxeva pa6overo Koneca c sneKrporu,qpaBrrnqecKnM npaBo.qoM MexaHH3Ma pasBopora
aonacreft:

I - npoyuruua;2 - cepbra; J'- arynxa pa6oqero Korreea; 4; S _ BrynKH qanQu; 6, 14:urHOsr;7-nondcru 8-uanOa;9 - 6onr; /0- puuari i l  -  Magxera; 12-wnuntKn;13 -
urraHra; 15- aepxxnfi o6rerarenr; 16 - KpbrruKa; 17, 19, 20 - atynrcH ruroKa; Ig - nopurexr;
2l - rcpecrosuua;22 - Konbqo; 23: wrorc;24 - o6rercarens;25_ crrr{Bnarr npo6rca

Ha nepxHeM o6o,ue BTynKI4 pa6oqero Koreca npHBapnBaercs 6anaHcn-
poEorrHbrfi rpys 19. Huxrr,rfi o6rercareJrb oanauczpyeTc, oT.UenbHo, a 6a-
naHcr{poBo.rHHfi rpys 23 KpenHTcs 6onraVu, Mecro conpsxeHHs J]onacTH
C BTynKoil padovero KoJreca ynnoTHsercq Fe3'rHosofr rraaHxer oia, a coe.qu-
HEHTTC C tsAJIOM HACOCA YNJIOTHSETCfl PESI4HOBbIM KOJIbITOM. BHVTNEH!{'IEi
noJrocrb padovero KoJreca 3anonHsercs MacJroM.

Cxeua paOouero Koneca c Kpl,rBorrrnnHo-uraryHHbrM MexaHH3MoM pas-
BOpoTa nonacTefr 14 gneKTportr.qpaBnuqecKHM npHBO.qOM npr.rBe.qeHa Ha
pnc. 2.8. B orcna BTynKn pabouero KoJIeca ycranoBneHbr JronacTr.f, Koroprre
6onravn xecrKo cBqgaHbr c pbrrraraMu H pa3beMHbrrr.rH qanQaMH. JIrs ne-
pe.qaqH l(pyrgqero MoMeHTa npH pasBopore J:onacrefi ycraHoBJleHbr urrus-
tu. UanQbr ycraHoBJreHbr n 6poHsoBbre BryJrrcr.r. JIns iaprar". arrul sHyr_
peHHefi norocTr,r, r.qe 3aJrHTo MacJro, Mexly QnaHUarral{ JronacT ei,t u rcop_
NYCOM BTYJIKN YCTAHOBNCHbI MAHXCTbI C NO.qBNXHbIMH KOJIbUAM}I.
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Prttraru qepe3 cepbrn H npoyrxuHbr cBq3aHbr c KpecroBHHofi, Koropafl
xecTKo npn noMorr[H 3aKna,qHbrx Koreu 3aKpenneHa Ha turoKe. Mexgy
KpecroBHHofi n npoyulnHofi ycraHoBJleHbr perynr4poBorrHbre uafi6u gna
perynupoBaHl,tfl ltreHTnqHocTrd ycraHoBKH nonacTefi pabouero Koneca.
B nepxHefi qacrH BTyJIKH pacnonoxeH nopueHb cepBoMoropa. IIIrorc Han.
paBnrrercfl r'peMs opoHsoasrMH BTyJIKaMH. BO nrynrcax 17 u Ig y*aHoB[e-
Hbr ynflorHsurlHe pe3nHoBbre r(oJrbrla. B nepxHefi qacTn pa6ouero KoJreca
pacnonoxeHa KpbIlIlKa' K rcoropofi Kpenllrcs BaJr Hacoca. IIo oKpyxHocrg
KpbIluKI'I ycraHoBneH pa3bclvtnrtfr o6reKareJlb. Kopnyc BTyJrKtr, KpbrrxKg tl
Ban Hacoca coeJIHHeHbr runnJlbKaMn, a nepelaqa KpyTsrrlero MoMeHTa ocy-
IllecTBJlflerct urnQtaun. K HuxHet"t qacTn Kopnyca BTyrrKH rcpennrca o6-
TeKarenb, B.D,HHuIe KoToporo ycraHoBneHa cnuBHaa npodrca.

Macro nor ,qaeneHueM l,,s-z,s MIIa nocrynaer or rr{rponpr{Bo.ua no
MacnoIIITaHraM qepes oTBepcrHfi B rilTOKe B BepxHroro I,rJrI4 HHXHToIo no-
JIOCTb rll.qpounnHllflpa H nepeMeniaeT nopueHb cooTBeTCTBeHHO BHH3 r{Jrlr
BBepX. tlepes urroK, KpecToBHHy, npoyrrrnHbr, cepbrg H pbrrrarn [poHSBO-
.uI{TCrI paSBOpOT nonacTr,r Ha 3a.qaHHbt}"r yron.

Pa6o'ree Koneco Hacoca runa OIIBl1-2603f KoHcrpyKTHBHo BbrnorrHeHo
6es KpecroBHHbI. B HeM npoyrulrHbr saKpenneHbr HenocpercrBeHHo lia
nopluHe H npoxonsr qepe3 HanpaBnflmuHe BTynKH c ynnoTHr{TenbHbrMn
pe3uHoBbrMr{ KoJrbrIaMH. JlsnxeHr.re oT nopruHq nepelaeTcg Henocpe.q_
crBeHHo Ha npoytuHHY, coe.qnHeHHyro cepbrofi c pbrqaroM n nonacTbro.
o6te,uHHeHne noFuHq lI KpecroBuHbr B o.qHy .qeraJrb ynporrtaeT B qeJIoM
KolrcrpyKiilllo Koneca, o,uHarco rpe6yer BblcoKofi ro.rHocrrr r,rgroToBrreHug.

23.TIPIIBOIIH MEXATII{SMA PA3BOFOTA JIONACTBfi

SnerctpoMexaHl.Iqecrcufi npnBo.q pasBopora Jronacrefi (puc. 2.9) pasue.
lllaeTcq B cneuHaJIbHoM npocraBKe, KoTopblfi ycranaBJllrBaercs Ha potop
Hacoca Mex,qy tDnaHqarraH sana Haioca H sini rni*"por;;ilil;;. Ilprsor
BKrrcqaer e cebs peIyKTop, gJreKTpo.qBnrareJib H BHHToByT [epe.qatry.

TpexctyneH.tarrtfi peryKTop cocronT r,rs syOuarofi qnnnHrpnrrecKofi ne.
pe.qaqH' nepnofi 15 u eropofi 11 cryneHefi uepasqHbrx nepe.qaq. Kopnyc
peryKTopa pasbeMHUfr u COCTOHT H3 BepxHero n Hr4xHero npocraBoK.
B aepxHeM npocraBKe pacnolararcTcq gneKTporBnrarerrb tr crofirca npn-
Bo,qa' Koropas xecTKo cBfl3blBaer ruToK Hacoca qepe3 TqFy yKa3arerg co
rrrToKoM ysna lncraHrltronHoro yKasarerrq pa3Bopora nonacrefi. B nnxHeu
npocTaBKe Kopnyca pacnonaraeTcg pelyKTop MexaHI{sMa npHBoIa, BHyT-
peHHrrr{ nonocTb KoToporo SanoJrHseTcq MacnoM.

Ilpuso.q peryKropa ocyuecTBJleercrr peBepclrBHbrM gJreKTporBr{rare-
JIeM. [Ipn Heo6xornMocrn I,IsMeHeHHq yrna ycraHoBKr{ Jronacrefi ercntoqa-
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Pnc.2.9. Cxeva sneKrpoMexaHHqecKoro npHBo.ga MexaHr,r3Ma pasBopora lonacreft:
I -snnroDoqnepe,qaqa;2,4-uecrepHu;3-peayrcrop;  5-3neKrpolBr{ rareJrb;6-crof i -

ra;7-BarrABnrsrena;8,14-uroxm;9-npocraeox; I0-rqra; 11,15 - qepBf,qsarr nepegaua;
12 - atynxa; 13 - Ban Hacoca; 16 - sy6uaraq nepegaqa; 17 - sarnyurKa; 18 - san uepenuuufi;
19 - (lnrccarop

eTcs nI{TaHHe sneKrpolBHrareJrs, BparIeHHe or Koropofo nepenaeTcsr 3y6-
qaTofi rlHnr,rH,qpHqecKofi nape, a sareM qepes nepByro H BTopyFo qepBeqHbre

nepe.qaqH - Ha BHHToByro nspY, f,qe oHo npeoopa3yercs B Bo3BparHo-noc'

TynaTenbHoe ,qBHx(eHHe urToKa Hacoca. BuHrosag nepelatra pacnonara-

eTcq B noJIoM Bany Hacoca. Ilepegaua cocroHr r{3 p$b6oBofi BTyrrK}r, xecr-
KO CBg3aHHOfi C UrecTepHefi BTOpOfi UepAAqHOfi CTyneHr{, n UrrOKa HaCOCa,

HMercrqero rpaneueHlanbHyro pe3b6y.
9nerctpouexaHnrrecKufi npuBo,q nosBorrser npon3Borr{Tb pagBopor no-

nacreft Ha 3a.UaHHbrfi yron c nynbra ynpaBneHHs KaK Ha xogy, TaK r{ npu
ocTaHoBJIeHHOM HaCOCe. KOUCTpyKUHS npHBOIa nO3BOJrseT npor{3Botrr,rTb r{
pysHofi pa3Bopor flonacreft npn ocraHoBDeHHoM Hacoce. C grofi qenbrc] B
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KoHcrpyKuHH nperycMorpeH Qnrccatop, no3BoJlslorrlufi BbrBo.qr{Tb Hs ga-
rlenJreHHs cHroBylo nepe.qaqy peryKTopa. C noMorrlbro roprleBoro Knloga
rrepBsrrHbrfi aan 18 npn cHsrbrx sarnyuK e n QnKcarope npHBOAlrTCq BO
BparrleHHe, KOTOpOe neperaercq pe3b60Bofi arynrce 12 aunroeofi nepe_
raqH' a sareM npeo6pasyercs B Bo3BparHo-nocrynareJrbHoe ,qBr{xeHHe
IIITOKA HACOCA.

fing .uncraHlrl'IoHHoro ynpaBJIeHHfl r.r KoHrponq sa noJroxeH'eM rronac-
Tefi pa6orrero Koneca npr.rMeHqrorcs .qBe cxeMbr KoHTpoJrs: cen;c;";;;
HMnynbcHag. B .qarqHKe oceBoe nepeMerqeHr,re ruroKa npeoopasyercq B
SneKTpnqecrcufi cHrHarI' rcoroprrfi nepe.qaercr Ha BTopnqHlrfr [oKagbrBa-
mqufi npn6op, ycraHoBneHHrrii Ha ulnre ynpaBneHus.

Cxeua pyqHoro npr{Bo.qa pagBopora nonacrefi npe.qcTaBrreHa Ha
pnc' 2'10' Kopnyc npuBo.qa pacnonaraerce Mex,qy onaHqanan BanoB Haco-
Ca u sneKTpo.qBHraTerq. IIpunOg CoCroHT H3 .UByx nepe.qaq: qepBsqHOfi u
Br'rHTOBOfi. tlepnauHaq uecTepHq, saKpenneHHas Ha Bany Hacoca c no-
MOITIbIO nOIIIIIInHHKa CKOJIbXeHr.rq, r{Meer BHyrpeHHrcro TpaneueHlSnbHyK)
pesr6y H sBJrsercsr o.qHoBpeMeHHO eneMeHTOM Br,rHToBOfi nepegaun. IIpu
BpauIeHI{I4 TOpUeBbrM KrroqoM trepBqKa Bpsrqaercs qepBrrrrHoe KoJreco,
Koropoe csoefi BHyrpeHHefi srHroeofi Hapesrcofi sosreficrByer Ha uroK
Hacoca, SacTaBJrgg ero coBepuaTb nocTynaTeJrbHoe ,qBI{XeHHe BBepx Hnn
BHH3 B SaBHCHMOCTTIT OT HanpaBJreHr,rfl Bpa[IeHHff KOneCa.

Yron ycraHoBKll Jlonacrefi s paboueu Konece KoHTpoJrnpyercrr c no-
MoIIlbIo noxBllxHofi urrcanbl' 3aKpenneHHofi Ha qepBgqHoM 

"tny. 
pasgo-

poT nonaeTefi pyrlHbtM npllBogol! oci'qecrBjrsiercff TojibKo r-rpg oeTaHoB-
JICHHOM HACOCC.

fngpannuqecKl'tfi npuBo,q pa3Bopora Jronacrefi pabouero Koneca [pe.q-
Ha3HaqeH .qJrff nolaqn Macra nolqaeneHr{eM B cepBoMoTop pa6ouero rco-
Jleca. SneffiporurpaBnuqecrcHfi npr,rBo.q (puc. 2Ji 

"*noorm 
n ee6a rug-

paBnHqecKylo H gneKTpuqecKyrc cHcreMbr, a TaKXe MexaHr{3M OoparHOfi
cBs3H. KOHCTpyTTHBHO npr{Bo.q MO)KHO pa3.qenHTb Ha no.qB}rxHyro H He-
no,qBHxHyrc qacTl'!. IlorsuxHas qacTb ycraHaBJrr{Eaercs, Ha aepxHnfi ro-
peII Bana npHBo.qHoro SJIeKTpOIBHTaTeJIfl H BKIroqaeT B Cebs KoDnvn
t iav  t t t6AFaa^  r r r . 'rl/\,,\ursr,rEl,sn|tDrn [rtrBEpgnBHbII{ MacnqHbIH Hacoc c.SneKTporBldraTerreM,
sanopHble KJIanaHbI, 3oJIoTHHK-pa3MbrKareJrb, perynHpyeMbre [pgroxpa-
HI{TeJIbHbIe KnanaHBI, pyKaBa I{.qeTaJrH, nepe.qaprrlHe BoSBpATHO_nOCTyna_
TeJrbHoe .qBuxeHue or noprrrHs cepBoMoropa K ceiiberHy-rarqnrcy (riorr-,
urrefiH, TonKareJlb' [JapnK, ultorc). HenoasnxHas qacTb Kpen]rTcs K Kpbru-
KC .qBHFATCJIS I{ BKJITqAET B CC6q KO}fiYX, MACNONPNEMHI,IK, CCNbCHH..qAT-qHK H rueTKo,qepxaTeJlb.

rngpocucTeMa cocror{r, Hg MacnsHoro Hacoca, ganopHo-perynnpyrouefi
annaparypbr, pyKaBOB, MacnonpoBo.qoB H CepBoMoropa B pa60ueu KoJrece.
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Prc.2.10. Cxeua pyqHoro npnBora MexaHr&Ma pasBopora nonacrefi:
J - uepanx; 2 - uepe,aqnaf, nepetrava; 3 - ruKana; 4 - urorc; 5 - uepaaunoe rconeco; 6 -

nol[nHrnnr;7 - au 3fleKrpo.trBHraleJrf,; 6 - rcopnyc; 9 - san Hacoca; I0 - sr{HroB8f, nepelaqa

Puc. 2.11. cxeva rnrpaBrufirecKoro npnBo[a MexaHHsMa pasBopora nonacrefi :
I - san grreKrpoABurarenf,; 2 - rpurura ABnrareJrf,i 3, 17 - sanopgbto KranEHbt; 4 - sonor-

mr;5-npe,qoxpsgfireJrbHbreKranaHH;6-xponurrcfrn;f-Koxyx;8-rcmcarenr; g-tua-
ptlaci 10 - uroK; lI - uacno[pHeMH]rK; 12 - cemcwr?npneMgrK; 13 - ulgrKo,qepxatem; 1l -
rtr alrr; 15 - enerrpoAarrareJrb;16 - vacnssuf, Hacoc; 18 - rcoprryc; 19 - pyKaB

Macaonacoc r{Meer o.qHy Begyulyrc uecreprirc n.qBe BeloMbre, rrTo o6ecne-
quBaer ,qBe BcacblBauque tr .qBe HanopHbre noJrocTlt, MeHrlrollluecs npH
nSMeHeHnr{ HanpaBJreHus BparrleHfis gneKTpo.qBr{raTens. 3anopHas anna-
paTypa 3anHpaeT norrocTr,! cepBoMoTopa, qTo npe,qoTBpaulaeT npor{3Bonb-
HbIfi noBopor rronacrefi. fndrcue pyKaBa coegr{Hflrcr MacnonpoBo,[ c Kop-
nycoM rHlponpHBolsr no3Borrss MaCJrOnpoBO.qy coBepuaTb nocTynaTeJrb-
Hoe.qBuxeHHe BBepx'BHI{3. IIo MaclonpoBolau ruacrro nolBoIr.rrcfi K no-
trocTr{ cepBoMoTopa. MacnonpoBo,q cocTor{T r{3 HH)KHefi U BepxHefi urTaHr,
PASMCUICHHbIX B IIEHTPAJIbHOfi PACTOTIKC BAJIA ATPCTATA.
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I

In.UpocncreMa HaquHaer pa$ory c BKnrcqeHHs 3neKTpogBl'rarens u

npr{Be1eHns. B.[efictsne MacJlonacoca, Koroprrfi ot IByx HanopHblx no'

nogTefi nogaeT Macno B noJlocTr A rugpo3aMKa. Macno nol gaBneHueM

nepeMerqaeT SonoTHuK 4 BJreBO, 3anopHbrfi rcnanau 17 znpaao u nocrynaeT

B pyKaB, a saTeM nO MacflonpoBo.qy B HanopHylo nonocTb cepBoMoTopa.

Ileperueuascb, gonorHr,rK orKpbrBaer 3anopHblfi KJIanaH 3 u coe,unHfler

cnI4BHyIo noJlocrb cepBoMoropa c BcacblBalouefi nonocrblo Hacoca' Ilocne

oKoHqaHHfl npoqecca perynnpoBaHuq o6a Knanatla no,q IefiCTBHeM npy'

xHH aBToMarr4qecKr{ 3aKpbrBaror noJlocrH cepBoMoropa. IIna npegoxpaH}I-

TeJrbHbrx KJIanaHa no.q,qepxHBalor B cHcreMe paooqee .qaBfleHHe MacJIa I{

npeloxpaHsnr ee or u36brrorrHoro .qaBneHHr, nyreM c6poca Macrla B Mac'

nsHrrfi 6arc. flns KoHTpons 3a ypoBHeM Macna Bo Bpal{arculeMcq Kopnyce

npe.qycMorpeHa tpy6rca, coeIHHeHHaq c MacnoMepHbIM yqTpoficTnou. IIpu

ueo$xoglrMocrn MacJro Moxer 6urr lonnro qepe3 MacnonpHeMHI{K 6eg

ocTaHoBKH HaCOCHOTO arperara.
MexaHusM odparHofi cesgr4 npe.unasHarreH ,qJIs KoHTpoJIfl yrna ycra'

HoBKtr nonacrefi. ItlecrepeHKa, Haxo.uflula;Icfl, Ha Barly ceJIbcHHa-IarqI{Ka,

Bxo.qHT B sy$qaroe 3aqenJreHue co uroKou. Iilrorc uepes napl,tK, TonKa'

TeJrb H KpoHrrrreftH coeluHeH c Mac[onpoBoloM, nocryrlareJlbHoe .4Bnxte'
HHe KoTOpOTO CHHXpOHHO C IBIaxeHHeM nopulHs CepBOMOTOpa. Tarcnu

O6pasou, IBHXeHI4e nopluHs CepBoMoTopa nepe,qaeTcs Ha poTop ce'IbcHHa'

.Uarq?rKa, noBopaqlrBag ero Ha onpe,qenenHrtfi yron. Ha nynrte ynpaBJle-

HHs ycTaHoBJreH ceJrbcr{H-npr{eMHr{K, no ulKane KoToporo onpe,uengeTcfl
rtFFr rr fr6aDraftar,Fq nnncntPfr
t  L \ r . t  P s u D v } , v r q  

J ^ v r ^ s e r v . . .

2.4. KOPnvCHbm qACTII

KopnycHbre geraJrn o6pasynr npororrHyro qacrb oceBoro Hacoca. OHI{

npelHagHarreHbr Inq OopMnpoBaHvrs. u HanpaBJIeHHfl noroKa xugKocrn,

a TaKXe Ins pa3MerrleHHs r{ saKpenJreHHs onopHblx gJIeMeHToB Hacoca.

no csoefi roHcrpyrcUnr{ KopnycHble qaftt (pne. 2.I2) oeeBrrx HacocoB

H.qeHTnqHbr H oTJrHqaroTcg JrHrub reoMeTpHqeeKHMH paSMepaMH H HCnOJI-

HeHUeM npoTorrHofi .IactH BblnpaBJlfllolqero annapaTa.

IlepexolHofi KoHyc rulrofi o[HoQnaHrreBofr KoHcrpyKIIHI{ ocyuecrBJls-

er no,qBol noroKa or ropJroBHHbr BcacbrBarouefi ryy6bl K paoorleMy Ko.
* - - - - - - ^ -

necy Hacoca. QRaHUeM ICOHye KpenidTcfi K KaMepe pa0oqero KoJIeca. Apy-
rofi ero KOHeII cBo6o,qeH, qTo nogBoJlfleT KOMneHcHpoBaTb cyMMapHylo

rorperrrHocrb B nuHefiHbrx pa3Mepax KopnycHblx qacrefi npll I{x c6oprce.

B uecre conprrxeHns c ropnoBlrHofi scacrrBaloqefi tpydrr KoHyc repMern'

SHpyeTcs KoMneHcarInoHHbrM ynnoTHeHHeM, cocToflIIIHM Ir3 HalKI4MHorO

Konbrla H ynJrorHrrrouero gJreMeHTa. YnnorneHue nogBonfier IeMoHTlIpo-

E



:::;rr.tr. 
CxeMa KopnycHbtx qacrefi oceBoro Ha.

I - nepexognoft rconyci 2 - KaMepa pa6overo
Koneca; J - aunpaalnrculxfi annapar; 4 _ Alreby-
sop;5 - orBo.q; 6 - ropnoauHa orBo.qa;7 - wyn-
rca; 8 - nonacrb; 9 - naxnMHoe KoJrbqo; l0 _
ynnorHeHHe

Barb nepexo.EFrofi rcoHyc ,4 KaMepy pa-
Ooqero KoJIeca, qTo oT,KpbrBaeT ,qocry[
K paooqeMy Konecy .qfls ero peBlrsr{r{
I{ peMoHTa,

B rcauepe 2 noueulaercs pa6oqee Ko-
Jreco Hacoca u nponcxo.qr{T npeo6ps-
3OBaHHe MexaHr{qecKoft 3HeprHr{ Bpa_
rrleHr{s poTopa B ru.qpaBfl[qecKyro 3Hep.
rHro noToKa BOIbr. Kavepa paooqero
KOJreCa BbrnoJrHeHa H3 yrnepo.qncTofi HJu.I
Hep)fiaBeroutefi cTaJIr{. OHa cocToHT t{g
.qByx nuTbrx nolroBt{H. BepxHrarra QnaH-
rIeM KaMepa KpenlrTcr K BBrnpaBJrsroqe.
My annapary, a K HHxHeMy onaHqy npn_
coe,qr{HseTcs nepexo,qrofi rconyc. BHyt-peHHsg paOouaa noBepxHocTb KaMepbr B noBoporHo-flonacTHbrx.Hacocax

FlR'tf ln nrrat.t4 nrlranttrraa'.  ^ j lsEi-iviiirr;'a LiiisPtiliEui(oiir a B XeSTKOJ-IORaCFIbD( - LIfIJtr|lIqpHIIeCKOii. TInn
yMeHbrueHr,rq npoTerreK BOIbr sa3opbr Mex.qy cTeHKOfi KaMepbr r{ HapyxHbr-
MI{ KpoMKaMH Jronacrefi He .[onxHbr npeBbrurarb 0,001 ${aMeTpa pa6oqe-
ro Koneca npn rIIoboM eno nonoxeHl{I{. PasrelaHarr KoHcTpIKtIns KaMepbr
no3Borrser npor{sBorHTb OCMOTp H rer\,roHTax pa60qero Koneca 6ee pas-
6oprcn Hacoca.

Brrnpannsrcuufi annapar nperHa3HaseH .qns pacKpyrKr{ Bparqaprrlerocs
noToKa HaBbrxore ns pa60ueio rconeca H npr{Aa$us, eMy oceBoro .qBr{xe.
HUf,, npH 3TOM Kr.lHeTHqecKag SHeprHg BparrlaTelrbHoro .qBHxeHr,rg npeo6-
pasyercq B ,qaBneHne. BunpaBntlournfi annapar BbrnoJrHeH JrHTbrM I{g cTa.
nn 25Il H cocronr H3 HapyxHoro Kopnyca c .qByMs OnaHuav" , 

"ryrp"i.Hefi BTyrrKr{, KoTopbre coe,qnHqrorcs Mexly co6ofi pa.qnanbgbrMu npoQn-
i t t - r t r ^ t ' - - - r , - -  nnHpyrorq?iMr{ JionETKaMH. tso aHyrpeHHefi BTynKe r{Meerc, pacrosKa, B
Koropyrc ycraHaBJlHBaercff HnxHnfi HanpaBnqlolt1nfi nolulrnHr{K Hacoca,
a K BepxHeMy Topqy npHKpenJrrrercs o6TeKareJrb, ooecnetrnBarouufi rrae-
HOCTb CXO.qa noToKa c BTynKu.

Ha nrinpaBrqloqeM annapare pasMeueH gur[rbysop csapHofi KoHcrpyK-
Uun. Ha nu0Qy3ope ycraHoBneH nrorc ,qJrs ocMorpa nporo.rHofi qacrr{, MoH-
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Taxa H rleMoHTaxa HH,*Hefo no.gru'nH H.*a H O6rexarenff BbrnpaBngrc,ueroannapara. K.qHooy3opy Kpensrcr nanbr, noropor*r{ oH onHpaeTcs Ha QyH-
,qAMCHTHbIC NJII{TbI.

_ Orao,q cnapHofi unr nHTofi rcoHcrpyKunn noBopaqnBaer noroK Bo.qbr Ha60' orHocr.rrenbHo oc' arpenara i l HanpaBJrser ero B HanopHrrfi rpy6onpo_
Bo,q HacocHofi craHrlr.{H. B pacrovKe ropnoBnHbr orBola ycTaHaBnnBaercs
eepxunfi HanpaBnsro[Infi no.quHnHHK Hacoca.

IIpu cbopKe KopnycHbrx qacrefi Mex.qy conpsraeMbrMlr 6nanqarra u Ens,I{x repMeru3arJnyr ycTaHaBnuBaror npoKna.qKn. ,[ns npe.qorBparueHr,r, cMe-
rue'Hs B npouecce 3KcnJryarau'H K.pnycHbrx qacrefi oruocnrenbHo rpyr
,qpyra npon3Bo.qflT Lrx urnQroaKy Mex.qy co6ofi.

2.5. BAJI HACOCA
Ban - o.uHa Hs Hau6onee orBeTcrBeHHbrx ,qeranefi uacoca. OH nepe,uaer

KpyTsrrqfifi uoueHr or Batra sneKTpo.qBnrareJrs paoovenay *on".y, il;;;:HI{Maer oceBble n pa4hanbHbre yc%nns, a B Hecraqr{oHapHbrx pexHMax -
n 3HaKonepeMeHnbre Harpysrcn. Ban Hacoca (cu. pnc. 2.2) npllcraBJrrer
co6oil rIHnHHIpHrrecKyro norcOarcy H3 yrnepo.uHcrofi craJrn c o"yr" QnaH_IIaMH Ha KoHIIax I{ cKBo3HbIM r.leHTpanbHbrM orBepcr'eM, qepe3 KoTopoe
npoxo.qsT r[ToK r4JrH MAcJronpoBo.qflulr{e [rrTaHrH npHBO,qa MexaHH3Ma pa3-
B.pora ronacrefi. OrHnu onaHrle*{ Ban np,coer'Hqercrr 60nravu K
SnaHuy BaJIa sneKTporBuraTeJrff, s rpyrurra QnaHrleM c noMorrlsro unr.rJreK
n paF.KAirbHbrx rxnoHoK - rc pa60qeMy Konecy. B soHe ConpffxeHHs c HatI_paBrIgrcIUHMI{ noTIIIHnHUKaMH r.r ynnoTHeHHqMH BaJr HannaBJreH Hepxa-
nercqefi c?anbro. Ha ropqe BepxHero QnaHUa BbrnoJrHeHo rleHTpnpyrcqee
orBepcrr,te, a Ha Hr{xHeM Onanue - ueHrpnpyrcrqufi Bbrcryn. 

'i

Hecuotpa Ha donrune .qnl,rHbr r,r .qlraMeTpbr BanoB K TorrHocrg r{x Hgro.
ToBJreHr,ts npe.qbsBJrsrorcs BbrcoKne rpe6oaaHns. TopueBoe oneune O;;;.IIeB He ,uorxHo npeBbrrxan 0,02 MM, a parnanbHoe buesue ureeK BaJra _
0,03 urra..

2.6. HAIIPABNflIOIII{E NOIIM}MHI{KII HACOCA
HanpanaffIoune noruII{nHHKH Hacoca nperHa3HarreHbr lrff QnrccaqunBAJIA B SA.qAHHOM NOJIO)I(CHI,,|H H BOCNPH frTHfl PA.qHAJIbHbIX HATPY3OK OTMexaHHqecKHx' FHAPaetIHqecKI'tx H 3neKTpHqecKnx ycnnufi Ha porop arpe-rara' B TOM qucre oT ocraroqHoro r{ Bo3HHKaroqero HeoanaHCa.
B ocesrrx Hacocax rlrna OIIB e KaqecrBe BepxHero H H,,oHetro HanpaB-

Jlsnqr4x no.qur{nHHKOB HCnOnbSyaTcq no,qlrHnHr{KH cKoJrbxeHHs Ha BO.gnHofi cMa3Ke. BepxHufi HanpaBnqrour,rfi no,qunnHnK ycraHaBnuBaercrr BropJIoBr'IHe oTBorquero KotIeHa' a HnxHufi - Bo BHyrpeHHefi nrynrce Bbrn.

2',1



Pttc. 2. I 3. Hanparnnrouufi norurnnHnK c nrrxoSonueBbrMn BKnaruutaMu:
I :- pa3reMuufi rcopnyc; 2 - anrroSonxeBbre BKra,qbrruH; 3 - 60rn; { - }nopHas nJraHKa;

5- nocaloqHbre noqcKu

Puc- 2114. Cxeva HanpaBtlsnttlero noI[uHnHHKa Hacoca c o6peanneruuMn BKla,EnuaMH:
I - pastevrufi rcopnyc;2 - o6pesnHeHubte BKrs.qblrqn;3 - 6onr; 4 - unnnrrca

paBrlgKlrllero annapara" 3oHa rpeHplc no,qrulannuKoB or.qexsercff or nepe-
Kasl{BaeMofi Bo.qbl ynnorHHTeJIbHbrMr{ ycrpoficrBaMn. Bepxnufi n HuxHr{ft
no.qlIII{nHHKH Bbrno JIHeHbt BSaHMO3aMeHseMbrMr,t.

B rca'IediBe noBepxnoCtefi crconixein; ; nonunnHlrKax ncnonraytorc"
n!{rHo+oJIHeBbIe H odpesnHeHubre BKnalbrruu. HanpaBJrsrorqufi noguiirn-
HHK c nnrHoQonHeBblMlt BKna,ubllrar.an (prac. 2.13) cocror,rr H3 JrHToro,
qyryHHoro urrH crarrbHoro, pasbeMHoro Kopnyca, no BHyrpeHHeMy rHa-
MeTpy KoToporo HanpeccOBaHH nnrHo0ortl{eBbre BKJraIHrun. Brnalbrtrrn
OT CMCIIIEHHS I' BbINATAHNE, Y,qCPXNEAIOTCfl YNOPHbIMI{ MCTANJII,IqECRUME
nJraHKaMu. ilns.I{SroroBneHI{s BKnalbrrrrefi npHueHsror ,qpeBecHo-cnogc.. .
rbrfi nnacruK MapoK IICII-A nnn IIC[-E-10. Kopnyc norrunnHnKa BbrnorHef i":'
r{3 rByx nonoBr4H, COe.qr{HeHHbrx Mexry cooofi 6onrauu. Ha HapyxHofi no-
BepxHocrl{ Kopnyca uMelorcn QnaHeU n nocalotrHbre nosrcKr{, c noMoutbro
KOTOpbIx OH UeHTpHpyercfl H saKpennrrercf, B KopnycHbrx qacrsx Hacoca.
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' HanpaBrnrcIllllfi nogunnHnK c odpesuheHHbrMlr BKnarbrruarrru (puc .Z.l4l
cocroHT r.r3 JrHTOro pasbeMHoro Kopnyca, K BHyrpeHgeft noBepxHocrH Ko-
Toporo unuIIbKaMI4 KpenqTcfl ceKTopbl o6pesuHeHHoro BKJra.qbrrua, npe.q-
craBrqnqne codofr qacru craJlbHoro uHnHHApa c npnBynKaHHslrpoBaH-
nofi no BHyrpeHHeMy.ql{aMerpy pesuHofi. Ha odpesHHegHofi noBepxlrocru
BbrnoJrHeHbr npo.qoJrbHbre KaHaBKH, no KoTopbrM Bo BpeMs padorbr Hacoca
nporeKaer Bo.qa' bMassnaloqag H oxnaxrsroulas no.qrrrununK. Mexry ceK-
TOpaMH BKJIa.UbIlUa H Kopnyca no.quHnHHKa no noBepxHocrl{ npHneraHnf,
ycTaHaB.nHBalorcs MeTaJIJII{qecKI'Ie npoKna,qKn, KoTopbIMH perynHpyeTcfi
3a3op Mex.qy no,qur{nHHKoM H BaJrOM.

2.7. YIUIOITIEHRfi BA'IA HACOCA

YnnorueHr,rg npelHagHaqeHbr IJrR npe,qorBpaulenuq nona,qaHnq nepe-
KarIHBaeMofi nogsl B 3oHy rpeHl{s HanpaBnsnuux noIrrrHnHHKoB H coKpa-
rleHI'Iq yreqKt'I TexHnqecKofi Bo,qbl, npl{MeHseuofi IJrf{ cMa3Ku n oxnax(le.
HHfl no.quHnHlIKoB. B oceBrtx Hacocax uau6olbruee pacnpocrpaHeHge no.
nyrIHJIH CanbHnKOBbIe' BOpOTHI{KOBbIe U TOpIIeBbIe pe3I{HOBbIe ynngT-
HCH}Iff.

KoHcrpyrcuuq carbHr,rKoBoro ynrrorHeH,q noKasaHa Ha puc. 2.15. B pac-
TOrrKy Kopnyca HanpaBJrsrouero flo'qrunnsHKa ycTaHaBJr]rBaeTCfl H 3AK_
pennffercs Kopnyc ynnoTHeHr,rq, cocrosulnfi r{g rByx nonoBr.tH. Bo aHyr.
peHHrcro nporoqKy Kopnyca ycraHoBneHbr calbHHKoBafl Ha6nsKa u 00.
HapHoe KotIbUo, K KoTopoMy qepes orBepcrue .4 no,Usolr{Tcrr Bo.qa r{3 cr{c-
TeMbr rexHuq ecKoro sorocHaoxeHHs no,q raBneHHeM, npeBbrrrrarcrrlHM raB_
neHne nepeKaq[eaeMoil xnrKocrn Ha 0,05-0,1 MIIa.

CalrHnrcoBas Hadusrca BbtnoJrnsercg r{3 or.qenb}rbrx KoJreq npsMo-
yrOnbHOrO CerreHHfi e npgMbrM HJrIt no.q yrnor"r 45. CpesOM B CTbrKe. KOnf-
ua ycraHaBJrnBarorcs co cMerrIeHHeM paspesoB Ha 120. npu HeqerHoM n
180' upra qernoM qr.rcre Koneq Ha6nsrcn- B rcaqecrse Marepgata nplrMeHs-
ercr nJrereHSrfi acbecros stiq, mnn xrton qaro6yuaxnufi ruHyp, nponutauHufi
xrpoBbrM aHruQpuK_qrronnbtM cocraBoM.

Pnc. 2.15. Canunnrosoe ynnorHeuHe Ba-
na Hacoca:

J - rpysn6yxca; 2 - carrlHnKoBas Ha-
6uexa; 3 - $oHapnoe Korrbrlo; d 5 - rop-
[yca ynnorgeHHa n no,qrunngnr<a; 6 - Batr
Hacoca
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Puc. 2.16. Boporrmxoaoe ynnotuenlre Ba-
n8 HSCOCa:

1, 3 - Konbua; 2 - pesruoaoe Konbr{o;
4 - rcopnyc nonurnHrrca; f - runnrbKa;
6 - san sEcoca

fepvernsaur{s KoHTaKTa Bpaqanqerocs BaJra r{ caJrbHuKoBofi Ha6nB-
Kr.r npor{sBo.qHrcfl ee noIXarHeM rpyHloyKcofi. fpyHa6yKca B nolTrrHy-
roM cocrosHr4H r.onxHa Bxorr4rb B Kopnyc He 6onee qeM Ha 0,3 Cnoefi pa-
6oqefi .qJII,tHbI, Ho He MeHee qeM Ha 2 uu. Bo npeun 3KcnJryaraul{}t rd3 Ha-
bnarcu Bbl.qeJltrclcn xnpoBble I{ rpyrne HanoJrHr{TeJrH, oHa ynnoTHtrercfl }r
TepqeT repMerl,IqHocrbr llepnognqecKu npol{3Bo.quTcs nolTsxKa Ha$HBKH
.qnrl o6ecneqeHr.{s repMerrdqHocrr,r ynnoTHeHvlfl,. IIpn srou cJle.qsr, rrroobr

QoHapHoe rconbuo He nepeKpbrBaJro orpepcTue A.
CanrnurcoBble ynnorHeHl{s npnMeHqrcTcs trnfl ynnoTHenrds BepxHero

HanpaBnslouero noI[IHnHI,IKa, B KoropoM pa6ouefi cpe,qofi sBJrsercfl Tex-
HurrecKas Hnrr nepeKaqHBaeMaq Bo.qa, a oKpyxamuefi - Bo3.qyx.

flna ynnorHeHuq HHxHero HanpaBnflrorqero no$rrnnHr{Ka npr{MeHsrorct
BoporHtrKoBbre ynnorHeuun (pnc. 2.16). B rcaqecrBe repMerr.r3r{pyrcr4ero
SneMeHTa r{cnonbsyeTcrr pesr{HoBoe Konbrlo - BopoTH}rK, KoTOpoe c no-
MoIIIbIo Koneq 1, 3 u unI{JIeK 5 sarcperrJrsercs K Kopnycy HanpaBrrs-
rclllero no,quunHnrca. 3aroroBKa IJIn MaHxerbl Bbrpe3aercg t{g nl{croBofi
pg3HHbI 16fl11{HHOFt 4-6 uu. Mag-xgra Mo)tqgT Coerocrn H.q !?Bvv rrr.lnurrn-
JIBII, Koropble sareM cKneHBarorcs Mex.qy codofi Ha Bany Hacoca c TaKr{M
pacqeroM, qrodbr ee BHyrpeHHnfi ,quaMerp 6un Ha 6% uenure l]raMerpa
BaJra Hacoca. B rarcou Blrre pe3nHoBoe Korrbuo obpasyer Ha Bany Bopor-
HI{KOByIO MaHXery c KpoMKofi, ororHyrofi Hascrpetry,qaBneHr.rn ynnorHs-
euofi Borbl. Ha nonepxHocrlr BoporHr{Ka, npr{Jrerarcuefi K Bany, Hanr{Jrb-
Hr{KOM HaceKaror KaHaBKu rny6nHofi lo I vu .qns npoxola cMaSorrHofi
BOIbr H npelynpexleHHq nolropallns pesr{Hbr.

CansHurcoBble LI BoporHnKoBbre y[norHeur{s npocrbr no KoHcTpyKLltru u
uunurrEsrlrljarur' ubtu'r'pyru 3aMeHy lISHoIueHHoro lepMeTHSltpynuero gtle-
MeHTa 6ee pasdopKn Hacoca. O.qHnu H3 cyrqecrBenHbrx He.qocrarKoB gTlrx
ynJIoTHeHuia ssns.ercq I,I3Hoc Bana B Mecre KoHTaKTa c caJrbnr4rcosofi Ha-
bnercofi HnH Manxerofi.

CtpeuleHl{e K ycrpaHeHnlo H3Hoca BaJra npnBerro K npHMeHeHHrl B Ha-
coca)? ropueBoro pe3r,rHoBofo ynnorHeHun (puc. 2.17), y Koroporo rpeHr4e
npoHcxo,qHT Mex.qy nnocKHM peSHHOBbrM KOIbIIOM H .qI,rCKOM, 3aKpentleH-
HbrM HA Bany Fracoca.

Ha aary Hacoca xecrKo 3aKpennrercs pagbeMHbrfi apauarorqufics .uHcK,
BblnoJlHeuntrfi H3 Hepxaeercqefi craJru. 3asop Mexly BaJroM l{ $,rcKoM }rn-
30

Puc.2,l'1. Topqesoe pesnHoBoe ynnorHeHne BaJra Hacoca:
o -gaof,Hoei6 - olrrgapgoe; l  -  Kopnyc;2-pesnnoEoeKomqo;3 _rlnyp;4 _aaaHa-

e o c a : 5  -  B D e r t l n r r r n u i t o q  n w o r . 6  -  r r r n t r n l r a .  T  n  , n  -  r a - . . . - .  o--F----i-:-i5:er. n.-.!:\, L' rii.-iriD.-\4, i, o, ju - iiqjibiia;, - iiaiipaBJ-ifrioiiitiH RoIIIUHn_
HUK

JrorHflercfl peSHHoBbrM ruHypoM. Ilnocrcoe pe3HHoBOe KOnbrIo coBMecTHO C
KOpnycOM .l u fOnuIaMI,t 7, 8, /0 c nOrragrr{Rro unr,rJreK xeCTKO Kpenr{Tgg
K Kopnycy HanpaBnsroqero nolur{nHurca. Enaro,qaps ycranoBKe p$r{Ho-
BOrO KOJIbIIa Ha KOHI{qeCKyro noBepxHocTb B Kopnyce u Konbrlax co3.qa-
eres ero rrpeilBapHTetlbnrtfi nargr B Mecre KoHTaKTa c pa6oqefi ropqesofi
noBepxuocrbro Bparqarcqerocfl Ir{cKa. Bo npeua pa6oTbr pe3uHoBoe Korrb_
f f n  fT6E t? lA l t l tA r ,  l t n f ,Aauda r r ^J3  ^^ rr+v Assr^vrravrn trur\rrnnervr\rzr .Errl{Dr .l,r rrlttrIuJapnl'gJlbHbIM HaTgroM llpuxn-

MaeTcs K Bparqan[IeMycs .qHcKy, Ha.qexHo repMeTH3npyn BaIr Hacoca.
PeguHogoe KonbUo r.r3roroBnfiercrr r,rs MacJrocrofircofi nl,tcroBofi pe3r{Hrr

Torrulr{Hoir 5-5 MM. Ha pa6ouefi nonepxHocrH Konbrla BbrnoJrHeHEr KaHaB-
rcu rnyouHofi,qo I rraru rIIq [poTeqKH Bo.qbr Ha oxJrax.qeHne H CMA3Ky.

Ha pnc. 2.17, o npe.qcraBJreHo InofiHoe ynnoTHeHue, Koropoe nprlMe-
Hqercq B ycnoBnsx, Kor,qa ynnoTHseuofr cperofi sBJrrrercfl TexHuqecKa,
Bo,qa, I oKpyxarculefi - nepeKaquBaeMaq.

Ha puc. 2.17,6 norcagaHa KoHcrpyKuus orunapHoro ynnorHeHr,rs, Ko-
TOpOe npHMeHsercfl B Tex xe ycJloBr.rsx, qro H caJrhHHKOBOe ynnoTHeHlre.
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fnasa rperbs

IIEHTPOEEXHbIE HACOChI

3.1. KJIACCHOI{KAIIIIS, KOHCI?YKIINq TI XAPAKTEPHCTI{KU
BEPTHKAJIbHHX IIEHTPOEBXHHX IIACOCOB

B uenrpo6exsrrx Hacocax xurKocrb or BcacbrBaloqero narpy6ra rc

ueHTpanbHofi .racru pabouero Korreca .qBlrxercfl B oceBoM HanpaBnenuu.
B paboueM KoJrece noroK noBoparruBaercs na 90 o u pacreKaercff no KaHa-
naM Bpaqarcuerocs Kolreca. Ileperaqa gHeprnn nepeKaquBaeMofi xugrco-
crH ocyuecrBrflercs npr BsanMo.qeficrsnu nonaroK pa6overo KoJreca c
noroKoM, B pe3ynbrare rrero qacruubr. xnrKocrn no.u geficrsueM ueHTpo-
6exnsrx cun or6pacbrBarorcfl or rleHrpa pa6ouero rconeca K ero nepuQepnu.
IIpn erorra Ha Bxo.qe a pabovee Koneco o6paeyercl pagpexeHHe H nepeKa-
qnnaeMaq xn.qKocrb no BcacbrBaro[IeMy tpy6onpoBo.uy ,uBrixercq K pa-

6oueuy Konecy 3a crrer pa3Hocrr.r ,qaBJIeHHir, I4s pa6ouero KoJreca noroK
xH.uKocrH nocTynaer B Kopnyc Hacoca co cnupaJrbHbrM oTBoIoM r{ KoHH-
qecKrrM gr.r$OysopoM, rge ee KnHerr,rqecKas 3Heprnq npeo6pasyercq B no-
TCHIIHAJIbHYIO.

IleHrpo6exHbre Hacocbr cpaBHr{TenbHo npocrbr no KoHcrpyKwrvt Ha-

IexHbI B sKCnnyaTAUUI.d H nonyrrHnH [rHpOKOe npHMeHeHI{e B HapOIHOM
x03rrficrBe.

IleHtpobexHbre Beprr{KaJlbHbre Hacocbr npelHa3HarreHbr Inff nolaqn npu
TeMneparype ao 35 "C Bo,qbr r{ rpyrux xu.uKocrefi, no BsgKocrr.r u-xlrMr,r-
,recrcofi aKTHBHocTH aHaJrorHqHbrx Bo.qe u co.qepxarllHx BSBe[reHHbrx
qacrurl pasMepoM.uo 0,1 MM He 6onee 0,3% Maccbr, r{3 Hux adpasnsHbrx qac-

TIIU - ne 6onee 2%. Ilorctla Hx Moxer cocraBJlgrr 1-35 v-sf c, a Hanopbl
15- I l0 r'r. IIpn o6osHarreHr4H runopa3Mepa BeprnKarlbHoro ueHrpo6exHoro
Hacoca qHQpH nepeg Eyrcnofi o3Haqaror,qlraMerp HanopHoro narpy6Ka, MM;
6yrcea B - aeprnKanbHbrfi, qn$pa B qHcJrHTeJIe - no.qaqy nepeKaqusael{ofi
xnrKoerlr, ru3/e, B 3HaMeHareJJe - Hanop, rtr. IIpn nBnMeHeHHu B Haeoee
o6totrenHoro basoBoro pa6ouero Koneca s o6osHaqeHue rr,rnopa3Mepa Ha-
r.nr.o rrarrtrr rrt-tl,l,Fprrr-rrar rlDn ncrr nrrrrnrrrra rrrrrlrtrt-r I rr II fIntl nnrrrrarratrrrrt Erv v L g  A { v r r v J ^ l r l r r v J ^ u ^ r v  u D v A r r r  y r r r v r v r \ r r v  q r l \ l , ! , p r  l  r a  r l .  ^ a P r a  t r y r L w r v r r v . . r ^ l r  D

Hacdce pa6o,rnx KoJrec, orJruqHbrx or OasoBoro, B o6osHaqeHne Hacoca
BBo,qsr 6yrcny A. B o6o3HarreHHe Hacoca c qacsorofi apaureHrrs,, ornwrqHofi
or nbuzHanruofi, BBo,qrrr 6yrcny O, a Ha@ca c ,qByxcKopocrHbrM gneKTpo-

,EBurareJreM - Cyrcny M. B o6osna.reHne perynrapyeMoro ueHrpo6exsoro
Hacoca nocne byrcnu B neogqr 6yrcey P.

Hanpnuep, rleHTpo6exHsrfi Hacoc c dasoesru pa6our,rM KoJIecoM, no.qa-
qefi 16 v.3f c, HanopoM 63 r'r H ,qnaMerpoM HanopHoro narpy6rca 1200 vu
ycnoBHo o6osHaqaercq 12008-16/63; c o6roqeHHbrM 6agoeut'd pa6ounrrr rco-
necoM - 12008-15163-l;c KonecoM, orJrnrrHbrM or 6asoeoro - 12008-16/6$A;
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Puc.3.1. Cxeua uernpo6exnoro Hacoca rnna B:
I - ronyc; 2 - nmna;3, 4 - 6onnr; 5 - ropnyc; 6 - pa6ouee Koreco; 7 - rcpugrrai g - nog-

IurmHxK;9 - san Hacoca; I0 - ynnorgeHne; lI - saa-npicraBoK; 12 - aana"rnrrrr*; I.? - m-
s,on:' 14 - urnoT; 15 - rconrqo ynrrolHHreJrbHoe; 16 - rconrqo satur{rHoe

.4ne gsyxcKopocrHblx .qBHrarenefi - 12008'16/63-M; c qacrorofi npauleuHg,
ornnqHoii or HoMHHaJrbHofi, - 12008-16/63-O; perynnpyeuufi Hacoc c o6-
rorreHubrt't 6agoenru pa6our.rM KoJrecoM - l200Bp-16 163-1.

Ha pnc. 3.1 npelcraBneHa cxeMa KoHcrpyKrIHH HacocoB Tnroa 6008-
1,6/100A, g00B-2,5/100A, g008-2,5/400, 10008-4/6:r, 10008-4/40, orrcprrrne
Kopnyca Koropblx ycraHoBneHbl Ha 0yH,qal'{eHrHbre [JrHTbr; Ilepercaunna-
eMas Bo.qa or'BcacbrBaroqero KoJreHa rrepe3 nepexorHofi noHyc rrorBo:,
.qHTcs rc paboueMy KoJIecy, Ltg KoToporo nocTynaer B Kopnlrc Hacoca H or:
BO.qHTCS nO HanOpHOMy narpydrcy. Kopnyc Hacoca r4Meer .uBe Jranbrr Ko-
TopbrMH olr ycraHaBJruBaeTcfi Ha OyH.uarraeHTnbre nJrlrrbr H 3aKpenrcereg K
Hnu 6onraMn. nns ncrcnnqeHns cMerqeHr.rq Kopnyca Hacoca B lpoqecce
gKcnnyara\uu ero nanbl sauru0roBaHbr ul{nuH,qpnqecKnMn rurrQraun
orHocHTeJIbHo OyHgar*aeHrHofi nJII{Tbr, Koropas 3aKpenneHa dolraMu I{
gaJruTa 6eroHou.

B Kopnyce ycTaHaBnuBaercs porop Hacoca, cocrosrrqufi us pa6ouero
KoJIeca H BaJIa Hacoca. Pa6o.Iee Koneco olHocropongero Bxo,qa coe.qnHs-
ercs c BaJIoM npn noMorrlr{ rrrnr{JreK H uHnHH.upHqecKHx rlruQroe. Ilepe-
TeKaHI{e nepeKaqHeaevofi x}I.qKocrn Hs goHbr BbrcoKoro laBneHr{s B go-
Hy Hl'lSKoro nperorBpaulaercq ynnorHeHneM padouero KoJreca ureJreBoro
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Tr,!na, o6pasonaHHoro ynJIorHHTeJrbHbrM KoJrbuoM, gaKpenrteHnbrM B Kop_
nyce Hacoca, r{ sauIHTHbrM KonbuoM, saKpennegHbrM ua padoueM Konece.

onopofi BaJIa Hacoca cnyxr{T HanpaBnsnuufi no.quilrtn1rK cKoJrbxeHr{ff,
ycraHoBneHHufi H saKpenlenHrtfi B KpbtruKe Hacoca. Cvasrca no.urur4nHnKa
ocyulecTBJlfiercs nepeKaqnsaeMofi xnrKocrbp. Ha KpbrruKe Hacoca ycra-
HoBJIeHo ynnoTHeHHe Bana, B Kopnyce KoToporo npelycMorpeHo orBep-
cr!{e.qJlff oTBo,ga nporeqeK Bo.qbl. Ban Hacoca coe.qnHgercg c BaJroM 3.[eKT-
po.qBHrarenrr qepe3 BaJr-npocraBoK.

ocesaq Hafpy3Ka, cograBaeMafl vaccofi poropa H rr{gpaBJrnqecKuMr,r
cnIIaMn' BoCnpHHHMaeTcs noIngTHHKoM gneKTpoIBI{raTeJIg.

Hacocur rHnoB 12008-6,3/1 00.A., I2008-G,3 I 63, 12008-6,3140, 16008-10/40,
16008'10/53 KoHcrpyKrHBHo aHarornqHbr BbrueonncaHnbrM. pagrn.rue
Jturub B'ToM, qro Hx Kopnyca 3aJrl,trbr 6erouov.

Ha puc. 3.2 noKa3aHa KoHcrpyKunr rleHrpo6exHoro Hacoca rr{na
20008'16/63, npelHa3HaqeHHoro IJIfl nepelcatluBaHns XI{.qKocTr.r c 6Olr-
IUHM corepxaHHeM BSBeIIIeHHbrx qacTuq. KoHcrpyrcrnsHofi ocobeHHocTbro
sToro hacoca ffBnqercs ro, trro ero HanpaBJrflroutnfi no.uruunHr.tK pa6oraer
Ha uacnsHofi cMa3Ke H BbrHeCeH H3 nporoqHofi qacrn.

KopnycHble rlacru Hacoca, BKnroqaurlne Kopnyc, BepxHnfi 3 u Auxuuit
15 npocraBKn, coernHeHbr c ropnoeHHofi Bcacbmarcruefi rpy6br c noMorrlbto
ynnoTHeHHs, COCTOsrqero n3 Kopnyca, Haxr{MHofi rcprruKH H ynJroTHHTerrb-
Horo KoJIbua. Kopnycnne qacru odpaeyror nporouHufi rpaKr Hacoca.
B aepxueM npocraBKe BcacbrBarorIlefi rpy6u HMeercs JrnK, qepes rcoropr,rfi
nnf\9lqElnYfwTnGr nntt. trn Ettrrr.rnorrurrv Ea6ai-rra--a8 -- -^Er:: i ivsreEvAr-ravz \rr, fn\rrP Errt IPtrFrr l iax i iUIJEpXfigCTeI{ HaCOCA fi  pSOOqgfO KO-
Jleca. KoHcrpyrcuus ynnoTHeHns 14 HI{xHero npocraBKa nosBoJrsror onyc.
KaTb npocraBoK BHr{3 .Uns,qeMoHTaxa BepxHero npocTaBKa.

Kopnyc Hacoca sBJrsercn ocHoBaHueM, Ha KoropoM pasMerqenu Bce
y3nbr !r rerann Hacoca. BHyrpeHHHe noBepxHocrH Kopnyca npo$unupo-
BaHbI I{ SBJISIOTCS KaHaJIOM, no KoTopoMy gBuxeTcs nepeKasHBaeMaff
Bo.ua. Kopnyc xecrKo cBssaH c apMarypofi sganns Hacocsofi cmnuuu u
3aJIHT 6eroHou. B rcopnyce ycTaHaBJIItBanTcn u gaKpenrtsrorcs BepxHee
I0 u HH)I(Hee /.3 ynnorHnTerlbHbre Konbua rueJreBoro ynfloTneH!.rs pado-

_ A-qero KoJreea. unepxy Kopnyc Hacoca saKpbrr xpuurcofi, K Koropofi rcpe-
nsTcf, HanpaBrrflrournfi norunnHr{K c onopofi r yuoTHeHHe sana.

Porop Hacoca o6pasynr xecrKo coetrnneHHbre Mexly'codofi Barr n pa-
6o'{ee Ko.neco. Ha pa6oueM Koiiece saKpenlieHbr Eepxnee E HHxHee 3arrIHT-
Hbre KoITbIIA UIeJTeBOTO ynrorHeHHfi.

Pa6ora qeHrpo6exHbrx HacocoB, KaK H oceBbrx, xapaKTepn3yercs rpa-
$rauecrcnMlr saBtacuMocrffMn Hanopa, MorrtHocrn, KIIII n KaBr{Taqnongoro
3anaca or no.qaqn npH nocroaHHofi qactore BpaueHn8 poropa n reMnepa.
Type pa6oqefi xltrKocru. 3ru 3aBI,tcHMocrH, Ha3brBaeMbre xapaKTepncrg-
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Pnc. 3.2. Cxsua qernpo6exnoro Haeoer rr,rna 20008-16/63:
/ - roneno;2 - rcopnyc yruro?HeHue;3, 15 - npomaBKH;4 - Kopnyc Bacoca; j - rpuurca;

6- onopa;7- nanpaannpquftnoArunnHnK;6 - aanHacoca;9 -ynnorneHrdeBarrs; 10, 13 - w-
norHsrolqfle KoJrbqa; JI - sarqurnoe Korrbuo:.12 - pa6ouee Korrbuo; J4 - rnox; 16 - rcpuura;
I7 - xoaruo

rcofi Hacoca, onpereJrslor eKcnepHMeHTaJrbHo B pesynbrare r{cnbrTaHns Mo.
.qenu Hacoca Ha c[eqnaJrbHoM cTeH,ue nnn peanbHoro Hacoca B MecTe ero
sKennyaTaunn- Ha pne. 33 HBHBefieHa x?paKTepncrr{Ka rleHTpodexnoro
Hacoca runa 12008.6r3163c qacrorofi aparueHr4q poropa n = 6,25 c-r. Oc-
t tnr r rnr i  r : t r r roaf i  va iat rna^t t^r t t  

" 'o i i  
-^ t^- ' .r rvDrr \ r l r  r \yaEr\ rnt  racPsr \ tvynJyruulgr l  PcrUUry nCfUUUar } lEJ lx i i lgx Kpl fEaX 3a-

BHCHMOCTH HAnOpa OT no,Uaqu H(Q\, HasbrBaeMafl Hanopuofi xapaKrepHc-
rHrcofi. XaparcrepucrnKa H(0 cyulecrBeHHo 3aBHcHr or grdaMerpa pa6oqe-
fo Koneca. Ha xaparcTeBr4erHKe npe.qcraBJreHbt saBHCHMOCrpl nes 6ago.
Boro paEouero Koneca c D = 1850 ur'a H IJrfl o6roqeHHnx pa6ou6x KoJrec c
DI = 1805 r'a H DU = 1709 r"1'4.

Xaparcrepucrl{Kn r[€HTpodexHbrx HacocoB HMeror HecKoJrbKo orrnrr]r-
TeJIbHbIx roqeK nnu odnacrefi. HarranrHatr roqKa xapaKTepucrnKl{ coor-
BeTCrByer paoore Hacoca npH 3aKpHrofi 3a.qBHXKe Ha HanopHou rpy6o-
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N,tBm

6000

f000

4000

J000

2 000

t000

0
0 |  2  J  +  5  6  Z Q,nt /c

Psc.3.3. XapaxrepxcruKa qeHrpo6exgoro Hacoca rnna 12008-6,316g(n = 6,25 c-l):

Ta6nuua 3. I . Temnrecran xapmrcprcnrKl Eacocou nnra B

4,%

80

60

40

20

Trnopasuep
Ilo,qaqa, Hanop, KflJI,
v3/c M %

Jlonymuurrft gacrora
KaBHTSqHOH- BPSute-

mtfi ganac, rrng,
M  M H H - I

Morq-
HOCTb,

rcBr

Macca,
KT

600ts-1,5/100A
8008-2,5/100A
8008.-2,5/40
E00B-2,5/53
10008-4,0/100
r0008-4.0163
10008-4,0/40
12008-6,3/100
12008.5,3153
12008.6,3140
16008-101100
15008-10/63
16008-10/40
20008-r6/100
20008-15/53
20008-16/40
24008-251r00
24008'-25163
24008.-25140

r,52 g0
2,39 g0
2,62 40
2,5 63
4 100
4 6 3

4 4 0
5,3 100
6,3 53
6-3 40
l0 100
10 63
l0 40
16 100
16 63
l$ i  , : .  40
25 100
25 63
25 40

88 1900
88 2950
87 l l90
88 1950
88 4500
88 2900
87 1E50
86 7500
E9 '.1900
A1 tonn

8E ,l l 700
89 7900
8E 4600
68 19 000
89 12 400
88 7500
88 30 000
89 21 800
87 t l  800

14 750
14 500
12,4 600
11,5 500
t4 500
l t  <  c n n.  r  tJ  . rVU

12,5 500
14 3'.t5
ll,5 3',15
t 2  c  tF r c
L J * )  J ' J

1,4 300
t4 300
13,5 300
14 250
12,5 250
13,5 250
14 2t4
12,5 214
13,5 214

8450
1l  000
13 E00
13 600
14 600
t 6  o n ntz ouv

14 600
34 900
24 000
JZ UUU

:
34 100

l l0 000
110 000

l lE 000

npoBo.qe (Q = 0). B sroM cxyqae Hacoc pa3BHBaer MaKCHManbHbIfi Hanop

Ho n norpe6nrrer Morrtnocrb Nn = (0,4 + 0,6)Nonr, no3ToMy gnn yMeHblue'

HHs nycKoBbrx MoMeHToB Ha 3JIeKTpo.qBHraTeJIe SanycK B pa$OTy UeHTpo'

6exHrrx HacocoB qenecoo6pa3Ho npon3Bo.qnTb npu 3aKpblTofr 3aIBI{xKe

Ha HanopHoM rpy6onpoeo.4e.

OnrnuanbHarl ToqKa m COoTBeTCTByeT pexuMy paboTbl npn MAKcH'

MarrbHoM KIIJI (rl = 90 %).Tarc KaK KpHB an \(Q) HMeer B soHe onruMaJlbHofi

TOrrK\4 norrorHfi xapaKTep, To Ha npaKTr{Ke nonb3yloTcs pa60qefr qacrblo

xapaKTepHcrHKH Hacoca (soHa Mex,uy roqKaMH a u 6)rB npe.qenax Koropofi

,uonycKaercrl .qJIHTeJIbHan 3Kcnnyaraunfl, Hacoca. B pa6ovefi qacrn gonyc'

Kaercs, qroobl 3HaqeHne KII.II HaxolHnocb B npe.qenax or 0r9 Tlo* ,Uo [lo*.

Kpunar Ah'on(Q) ,qaer 3HaqeHHs nonycrr{Mofi ertcotbl BcacblBanuf, B

3aBHCHMOCTT,T OT noAa.ru HacOCa. 3rofi Kpr.rBofi noJlbsyroTcs npu npoeKTH'
poBaHHH HaCOCHbIX yCTaHOBOK t4 tIaCOCHbIX CTaHqHH.

B ra6n. 3.1 npr4Be.ueHa rexHnqecKas xapaKTepl,IcruKa BeprllKanbHbtx

ueHTpooexHbrx HacocoB.

3J. PAEO'IHE KO'IECA

OcHosHHM pa6oqnM opraHoM Beprr{KaJlbHoro ueHTpo6e)r(Horo Hacoca

rrBJrseTcsr KoHcorrbHo pacnonoxeHHoe H cBooo.qHo Bpal4arcIqeecfl BHyTpn

Kopnyca pa6oqee Koneco olHocropoHHero BXo,{ar B KOTopoM MexaHHqec'
r.4<r errenrrrcr nnrrErnrra rrnptr6naavereq n rrrrrnrRnuuecKvlo aHgnruro Tlt f le-
^ r u , ^  v ^ r v l i ,  v f l q  - - t , v v

Kaqr{BaeMofi xurrcocn{. Pa6o.ree Koneco (prc. 3.4) cocronr Hs ocHoEHoro

IIUCKa CO CTynuqefi H noKpbrBaprqero .qHcKa, KoTopble coe.qnHeHbl lonac-

rsMr,!. Jlonacrn H rr{cKH o6pasyror MexJlonacrHble KaHaJIbI g}t$$ygopHoro

rnna, no KoTopbIM npoTeKaer xluKocTb or IIeHTpa K nepuoepl4l{.

Jlonacru nnaBno ororHyrbr B cropoHy, nporrrBonoJroxnylo HanpaBne'

HHro Bparqenus. paOoqero Koneca, oHH Moryr HMerb rIHnHHIpHqecKylo urt{

npQcrpaHcrBeHHyp 00pvy.
OcHognofi .qncrc r{Meer crynnuy rns KpenJIeHLfff padoqero Koneca K

l f - e ^ - - ^ ^  r .  l l * ^ r r . - -  A r w r r  r r r n t t -

tsaJlyl Eagoga. rauullgtr r\\rJrEUu r\Ptrrrxrru}r I\ rl,Jraltlr{y Ea)ra uPrl rr\,Ivrvtqrt tllrrn-

neK, BBepHyTbrx B pe3b6oBble oTBepcTHfl cTynHUbI. KpyraUufi naoveHt

nepelaeTcs pa.quaIrbHbrMH qr4nlrH,qpr{qecK}rMH trr?}roTaMn, ycTaHoBJIeH'
r{Lrrru rrprrrrrv drnnrrrrnr,ru p.nnA !r crvnrfrrw- ITnq vnvutlleHHc o6rgKAt{.ng. og-

^ ' . v r r \ A J  - . - -  - - - - - : - - .  
F -

6o.Iero KoJIeca BoI'IHbIM noToKoM cHHSy K OCHOBHOMY THCKY KPCNHTC'

ooreKarenb.
Ilorcprrnanunfi rI{cK HMeer uerlrpanbHoe orBepcrl.{e Ins no,qBola xnl'

KOCTL K nOnaCTrrM r,r rlHnr4HlpHqecKyro npoToqKy, B KoTopofi ycTaHaBJII't-
Baercs u SaKpenngercfl 3aIqI{THoe KoJIbuo lqeneBoro ynnorHeHnt pa60'
qero Koneca.
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P-nc. 3:4. Cxeua pa6overo Koreca qeHrDq-
Oexsoro HacocS rrna B:

1,2  ogrossof innoxpuearcrqr f i
.qficKu; 3 - o6rercarem; 4 - r;;d;;'_
38lltl{tHoe KOJILqo

B gucorcoHaFopHbrx Hacocax Ha pa6oqee Koneco,uefictByeT 3naqnTerrb_Has ru.qpaBrruqecKas oceBas cnJla, npeBbrrrJaKrqas Hecyqyn cnocodHoctbnotrnfiTHHKa gJreKrpo,qsuraTens, 
BocnpHHr.rMAmuero oceByrc Harpy3Ky oTpoTopa HacocHoro arperara. JIrq aa a"r*uHi-" n..,r,.rrlLa:ra+_-_+ - _paBHrrB aHHs .qaB ne Huq H a o cHoB Ho fi u noKp b;; ;',].; ;;;". n:ffi ff ."#3TO 3a CseT TOro, qTo Ha,q ocHoBHbrM .qHcKOM pacnoxaraKlT tlleneBoe yn-IIOTHeHHeT I B CTynHqe ,qenaroT OTBepCTT{q, COe.qUHgrcUIde nOnOCTb Hatr'gI{cKoM c Bxo''ofi nopoHrcofi' Ilnorqa.qb srax orBe[JcTr{ft npnHranaaror np*-MepHO ts 4 pasa 60nrue nnoqa.qr 3a30pa B u'eneBOM ynnoT*eHr{H. Tarcnna

fflt:H;iTXffi.B. 
KaMepe Ha.q crvnnqefi vpaBH^Baercn c .qaBrreH'eM

,,,,513-1:nnqeercufi cnocod ypaB'oBerurrBa'us BbrcoKoHnr^n'trv ra^^'r4l\ l\()JrtrC UMegT Herrocrelrcrr aa?Fr^,_^_ 
--vt"'Dr^ 

lrqu|.r-ca,raK*'*np"_rro;;;;;;;;il;;#ffffi ;Jff H',ffitJf H:T:Hbte noTepn y,gsaHBanTc.s.
Jlr*te paoouue KoJIeca HsroroBrrs*lT Hs yrnepo.qi{crofi craJrr{ MapKr{25n unu Hs Koppos'o'uo:crofirccfi u naroaoarofircofi craJrn MapKr{tzxt8Hl'Trl. ocHoeHas rracr' npobrr," ;;;;"""fi qacrn *or,*., o6pa-SyeTcr npn oTnnsKe. Iloca.goqHbre noBepxHocTr4 ilrs coe.quHeH nel c BA_

;:# :Jffff:KH 
sa'ql{rHblx Korleu o6pa6arbrBa*,r Ha roKapHo-Kapycenb-

3E

3J.KOPNYC HACOCA
Kopnyc Hacoca qBnseTcg ocHoBaHHeM, Ha KoTopoM pagMeuleHbr Bceysnbr H .UeranH Hacoca. BHyrpeHHHe noBepxHocru Kopnyca npoounnpo_

BsHbI H O6PASYIOT KAHAJIbI NOTBOIA )KHIKOCTH K PA6OUCrr,rY KOJIECY H OT.Bo'qa or Hero' Kananrt Kopnyca .qonxHbl o6ecne.rnTb ocecnr"ruerpnvHufr
noroK ,qo u nocne Kotreca .gns ycTaHOBHBrUerocs orHocr{TeJrbHoro .qBr.{xe-Hils' B Ooracru Koneca z npeo6pa30Barb KHHernqecKyrc 3Heprnrc noTOKa,
Bblxo,q'Illlero Ir3 KOJIeCa, B ,qaBneHHe.

KpynHrre ueHrpobexHbre Hacocbr (pnc. 3.5) cocroqr u3 cnnpanbHoro
Kopnyca' gHosysopHoro narpyora, pacceKareJrrr H gByx ran. cnuparrHsrfi
Kopnyc npe,UcraBJltrer co6ofi cnoxHyrc ,qeraJrb r.r npe.qgasHarreH gnn c6opaH OTqO'qa xu.qKocrn or pa60qero Koreca co cKopocrbro, ooecneqnsarc,,Iefi
MHHt4MaJIbHbIe noTepH Ha rfi.qpaBtll{uecKne conpoTl{BneHn.fl. IlporouHaa
floJrocrb BbrnorrHflercg Henocpe.qcrBeHH. B OTJTHBKe K'pnyca H npe.qcraB_
rqer co60fi cn'panbHrrfi rcaHaJr c nocros*rHo Hapacraurl,M' pa.guarrb-
HbrMr,rceqenr.rsMr{npsMoyronrHofi HnHTpaneqeulalrHofi $oprru. Cnr_pa$Hrd orBo,g Moxer o6ecneqntr oa"anMMerpntrHufi noro* ,r"r, np"pacqerHortt (onrHnaanrHoru) pexnMe. Ha pexurrrax, orngqgbrx or onrnMaJrb-HOro' Hapynaercs cr{MMerprrs B pacnpe.ueJreHn' .qsBJreHr{, no neplrQepn'pabouero Konecs I{ BogHHKaeT pa.q'anbHag cocraBJlgroutts cnn .qaBneHur,
.ueficrayroqas Ha pa60uee Koneco. 3ra cuna yBennqflBaer HArpysKy Ha BaJru onopbr, yxyluaer sn6paqlroHHoe cocroqHne Hacoca.

YpaaHoseulrBaHr{e pa,quanb-
iiBrx eri.n B KpynHblx Hacocax ocy-
ulecrB JrseTcs [p]rMeHeHrdeM IB yX
cnHpaJIbHbIX OTBO.qOB, rcax.qrfi
ui3 KoTopbrx oxBaTbrBaeT [IrY,
paBHyro 180', Ha Bbrxo.qe no?oKa
ug Koneca. CgeauBaHr{e Cnrparrb-
Hofi rcavepbr npougBogurcs ycTa-
Hosrcofi neperopo.qKl{, KoTopafl
IIeJItfT noT.trc rra rrrla rrorr6rr Tfa-

. . s  aapv  zgv l  t l .  I l \ r -

.roK Hs nepnoft cnupanbHofi rcaue-
pbr npoxo.qnT no KaHany c no_
cTo.sHHbrM nonepelrHbrM ceqe-
Hr{eM .qyry B 180' u cnrl-

Pnc. 3.5. Cxerla Koprryca qernpo6exuoro
HECOCa:

I - sx$Qysopxrlft narpy6orc; 2 - pac-
ceKarerb (nsurc); 3 - neperopomca; 4 _
JIANA
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Baercs c noroKoM BTopofi cnr4panbHofi rcauepbr B ropJre ,qn00ysopHoronarpybrca.
Ilpeo6paooBaH'e K'Heruqecrcofi 3Hepru' B gHepr,*, .qaBneHnfi B oc-HoBHoM ocYqecrsJlsercs s aH$Oy3ope, yron pacIIrHpeHHs Koroporo Ha-xorl'rrcs B nperenax 6-8"' B a'00ysopnoM natpyorce nponcxo.qur raKxenepexo.q rpanequennguofi unr npflMoyronbuofi Qoprrau arou""" anrprn"B Kpyrnyrc Qoprray HanopHoro narpyora.
Kopnyca KpynHblx HacocoB, yrr'TbrBafl ycrroBr{ff Tpa'cnoprupoBaH,s

xenegHo'qopoxHblM H asroMo6HnbHblM rpaHcnoproM, BbrnorHqroTcgpa3beMHblMl{' Hg HecKotIbKHx uacrefi, KoTopble cBapl{BaroTcq no pa3beMaM
npH MOHTaxe Ha HacocHofi crau\nu. Kopnyca oTJTHBaTTC' H3 KOHCTpyK-qnosHofi yrnepo,qncrofi crarru MapKH 2SII, o6na.qarorqefi xopouefi cBapg_BaeMocTbro.

3.1. ytInoTrrEHUE PABOmro KomcA ,
YnnorHeHne pa6ouero KoJreca ueHrpodex'oro Hacoca cnyxnr rnffyr\{eHbureHus ooreMHbrx norepb n yBenwre$nfl KrIr nyreM CH]rx(eHnfl npo-TeseK Bolbr H3 HanopHofi ,racrn Bo acacrnaroqyrc ouiur 3asop Mexry po_TOpoM H CTaropor'a. B Kaqecr'e ynnorHeH"" pu60.,uio *onaJ" npnr""r-.rorcn QecrcoHraKr'bre ynnorHeH", *.nu"or; ;;;;;;;;;r,r'fi a0_

oercr ocHoBaH Ha ucnoJIbgoBaHI,IH rnrpaBnroaa*oro conpor'BJreHlrs KoJrb-r{eBbrx ,qpoccenefi c MaJrbrM pa.rl'anbHbrM sa3opoM: fagna*Hufi 3a3'pnpHHltMaIo,T MLHI4MaJIbHbIM npn ycnoBnr{ ooecneqe Hr4s. *a^"ofi cooprciH paOorrr 6es ruerannutrecKoro KoHTaKTa BparrtalotrrJlxcff r.r HenotrBn*"ri*
SJIeMeHTOB Hacoca. t

Ha pnc. 3.5 norcagaHbr cxeMbl rrleJreBbrx ynnorueHnfi, npgMeHrreMbrx,BqeurpooexHbrx Hacocax. lt{enenoe ynnorHeH'e cocro; ; t;;;;il;r:Horo H 3aIIIrITHoro Koreq, saKpen're*Hbrx coorBereJBeHHo B Kopnyce Ha-coca u ua, paooueM KoJrece. Korsqa sarrpeccoBbrBarorc" nn, i.pl;;;;
BHHTaMH TaKHM o6pasou, qro Mexrry ux ynnorH'TerrbHbrM'floBepx'ocrs_
run o6pasvercn rqenb c 3asopoM. Ha sn6op ,""olr;; ;;;;;;Jir"., .n"_.qynuue Qarcropu: Toq'ocrb HsroToBJreHn, il nlnnn rru o*lr; ; J.oi-crpyrcqHn rracoca - nporu6 poropa, Bbrsb'"arc'q,o!ft neooxogiMocTb yBe_tr'^e*urt sasopa, u pal'uanbHbre cr4Jrbr, .ueficrayurl'e Ha no,rop H6go[ ;;_;"HecnMMeTpurt noroKa B cn?rpanbHbrx oTBo.qax. nnr- KpynHbrx HacocoBSHaqeHne nepBoHarranbHoro 3a30pa llpHH]rMaercrr rre oorree

c = 0,001D'

rle c - pa.quanuuufi sa3op B uleneBoM yuroTuennn,
ynJIoTHeHHA.
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Pnc. 3.6. IIIenesHe ynnoruernf, pa6o,nro KorecE:
0 - npqMoe; 6 - yrnoBoe; e - na6npnrrnoe; I -

Koprryc Hacoca; 2 -ynnotauTerrbnoe Korrbrto;3 - pa6o-
qee Koneco; 4 - saurnrgoe KoJrbrlo

J

4
Han6onee npocrbrM n pacnpocrpaHeHnbrM

flBrqeTcr nprrMoe olHorqeneBoe ynnoTHe-
HHe (pnc. 3.6, o). B Hacocax BbrcoKoro ras-
rrenr{;r Inq yMenbrrreHr{s o6relanrrx noTepb
npr.rMeHsroT ynrroTHeHr{s 6onee cJroxnbrx
KoHcTpyKur{fi.

Yrnoeoe ynnorHeHlre (puc. 3.6, 6) noBbrrraer rcoaQi[uqr{eHr conporuB-
Jierii.rfl uleni{ i{ o6ecneqngaer Meg-b[ree BogMyuIeHHe ocnoBHoro noToKa
Ha Bxo,ue a pabouee Koneco. Hecvorpq Ha 6onee BbrcoKylo cJroxHocrb
HgforoBJIeHHq B Hacocax npuMeHflrorcs na6upnHrHrre ynnoTHeHug
(pnc.3.6, e), Koropbre o6ecneqlrBaror 6onee ebrcorcHfi rcosSQrqneHr con-
poTHBIIeHI{ff, HO npH Onpe,qetleHHbrx ycnoBl,rflx MoryT cnyxr,rTb l,rcToqH}r-
KoM IonoJIHr{TeJIbHofi eu6paqr{H poropa.

llHorra rnt yBenrtreHut rcoaQQnqneHra conporuBJrenns Ha ynnoTns-
pult{€, noBepxHocru Hanocqr KonbueBbre nnn BHHToBbre KaHaBKH. Conpo-
TfiBneHI{e ulenu B 3TOM ctlyqae yBenI,IrIHBaerCff ua 30%.

Marepnan ynnorHuTenbHbrx H 3auIHTHbrx Koneq .qonxeH obnaEarr xo-
pourefi ngHococtofircocrrrc, spo3uoHHofi n Koppo3rroHHofi crofirocrbro, a
TaKxe ctofitcocrblo npornB sarnpaHns npn Bo3MoxHoM conpuKocHoBenr{H
Bpalllarllqflxcc H HenorBlrxHblx noBepxHocrefi Hnn nona.qaHnfl s uenr
MeranJII{qecKHx BKnloqeHufi. B 3aBHcHMocrH or KoHKperubrx ycnoBnfi grcc-
nnyaTallun ynnoTHHTeJIbHbIe H 3arqHTHbre Konbrla r{SFoToBnrlroTcs n3 rly-
ryHa MapKr{ C4l8-36, H3 repMoodpa6oraHHofi craJrn MapoK 20x13, Xl7H2
unu 35XHBOJI. PasHocrr rBeprocrn conprrraeMbrx noBepxnocrefi Korreu
.qonxHa 6urr oKorro HB 50.
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35. BAJI HACOCA
Bal Hacoca sBJrsercs 6asosofi .uerarrbto poropa HacocHoro arperaTa,nepe'qarculeft rcpymrJJfz,trt MoMeflT or gneKTpo.qBnrareJrs K pa6ouerrny *ona-cy' Ban KpynHoro BeprnKanbnoro qeHrpooexHoro Hacoca npe.ucraBJrser

coOofi q!{n}rHrp'qecKyn noKoBKy r{3 cranr{ 35 c gayus orranua*" 
", 

KoH-
uax' ogHnu SrraHqeM oH xecTKo coerr.rHffercr c paoounu KoJrecoM, a rpy-rI{M, B 3aBHCI{MOC'TH OT KOHCTp}rKulln Hacoca, coe.ql{HgeTcg c BaJroM 3neKT_po'qBuraTenf,' urr* c npoMexyroqHbrM BanoM-npocraBKoM. HnxHnfi rpna-HeII Bana KpennTcs rc padoueMy Konecy c noMorqhro urnwreK, a rcpyrqulgftMoMeHT nepe,qaerct pa'qHatIbHbIMI{ qI{nHHIpHqecK}rMn ruruQraMr{. Kpen-leHr{e H nepe,qaqa Kpyrsuero MoMeHTa B BepxHeu QraHqe ocyqecrBJrs-
ercs npHnacoBaHHbrMr{ 60nravn, pao0rarcqr.rMr,r Ha pacrsxeHne u cpe3.

B Hacocax c so.qsnofi cMasrcofi HanpaBrrsprrrero no,ulul.tnHrrKa (cu.puc' 3'l) BaJI B MecTe conpl{Koc'oBeHl,rff c no.qru'rr'r{KoM H ynJroTHeHHeM
r{Meer odnnqogKy rr3 HepxaBeroqefi
craJrr{ Maprcn l0Xl0H9T, noryqae-
Myro nyTeM gneKTpoHannaBKr{ He_
pxaBeroquMn StreKrPOIaUu.

Ha pnc. 3.7 npnaegena KoHcTpyK_
rlus BaJra ueHrpo6exnoro Hacoca c
MacJrsuofi cMagrcofi xanpaslstoqero
no.qunflHr{Ka (cu. puc. g.Z). Ban
,qnnsofi II gunonneu KoBaHHbrM Hg
craJrr! MapKr{ 35 e geyug Snasrialru
HA KOHIIAX N HANPABJISNUI}IM IIO.
scoM ,qnaMerpoM d., roroprrfi cny_
xI{T.qng HanpaBneHufl BaIIa B UO.q-
unnHurce. B MecTe conpnKocuoBe_
Hr,rfi c ynnoTHeHneM Ha Barry xecT-
KO SaKpenrreHa cseMHaf, sarrluTHaf,
BTynKa r{3 HepxaBerorqeft craJrr{
.qrfaMeTpoM d". JIng rIeHTpHpoBa-
Ht{r c conpsraeMbrMr{ .geTaJrsMI{ Ha
Topqax QnaHqes BbrnoJruenbr rIeH-
rpnpyrculne noBepxHocTr{:

Puc. 3,7. Cxeua Bara qeurpo6exlroro Hacocr:
I - EarI; 2 - sa1qfirHE r BryJrKa

42

Ha HHXH'U Qnasue - B BHre Bbrcryna ,gr{aMerpo u dlra Ha BepxH€M _ BBI{.qe nporotlKn .q[aMerpoM dS. IIo,q sepxunrrl SnaHrii" nporoqega K6HT.ponbHas uefirca .qnaMerpo* dq.
Hecuorpa Ha 6onrurue pasMepbr H Maccy BaJra K TorrHocrn o6pa6oTKr{conpsraeMbrx noBepxHocrefi npegraBJrrrorcs BbrcoKue rpe60aaHna. pa_gnajrrnoe 6r.reuze orHocnTeJrbHo ocr{ Bana ueHTpnpyroqnx noBepxHocrefi c'ul{aMerpaun d1 u dt ne.qonxHo npeBbIIIJars 0,02 tt, 

" 
taa* a .ur4aMerpa-*, 

!, 
- d\-^ 0,03 ilv. TopqeBoe 6ueHne BepxHero QnaHqa ,qonycKaerceHe 6olee 0,02 urr.r, a HHxHero _ ne 6oree b,04,r.

Ha ropqax BaJIa BbInonHeHbI TexHoror'rrecrcne rleHTpoBogHbre oTBep.cruq ,unn o6pa6ornn Ha roKapHoM craHKe.
KoHcrpyrcqirp n pasMep' Bana nrdrparcr raK, qro6'odecnequrb npoq-HOCT', )r(ecTKocrb H .qr{HaMuqecKyro ycrofiu,Bocrb np, pa3n'qHbrx pex'_uax paOorbr HacocHoro arperara.

3.5. HAIIPABJIflNII}IE NOIIIilIMHI{KII
Hanpaansrcrqafi no.qnI{nHHK Bepr'KanbHoro qenrpooexgoro Hacocaooecneqrsaer Beprr{KaJrbHoe noJroxeH'e BaJra, BOCnpuHHMaeT paE'anb.HbIe CnIIbIi BbtgBaHHbre HeCnMMeTpHqHOCTbn nO.qBO.qa Bo.qbr rc pa6OueVyKonecy fi orBora oT Hero B cn'panbHoM Kopnyce, HerocraroqHo roq'ofioanaHcnposrcoft pa6ouero Koneca, oTKJroHeH ne*nnpn MoHTar(e, HsHocoMTpylr1nxeg noBgDxHoerefi !! Apan''rlur?!!?!

aTaIIHlt. 
tT"aavL^v. u cLEctPrtlerrblrv'vr vHTyaIJnf,MH B npougccg SKCnny-

B qeurpodexHrrx Hacocax npuMeHqrcTc, HanpaBngrceue no.qur{nn}rKr.rcKonbr(eHuf, Ha so.qsHofi I{ MacJIffHofi cuarrce. IIo.qurnnHHK B Hacocax ceo.qsHofi craasrcofi (cu. prc. 3.tr) pacnoJroxeH Ha KpbrrxKe Hacoca, H erocMa3KA ocyulecTBtr'ercs nepe*aq'saeMoft xu.qKocrbro. B Karrecr'e no-BepxHocTn rpeHn'r cKoJlbxe Hnn B no,UtuI{nHI{Kax nprrMeHsnTcrr nnrHoQo-nueBble unu pesnHoBbre BKna.qbrrun. KoHcrplKlns grltx no,qurunHlrKoB
aHatlorfiqHa KoHcTPYKunll noruunHnKoB, np[MeHtgMgrx . o.rEr-rv'r.i^-
cax (cu. rn. 2). 

---vvriEDid r-iciUU=

KoHcrpyrcqns noru'n'HKa Ha MacnrHofi cMasKe npr.rBereHa ua pac.3,g.Ilo[urnnHnK BKnrosaer s ce6s Kopnyc, B KoropoM ycraHoBJreHbr HanpaB.nsloqne cerMeHTbt c ynopaMu u perynupoBoqHBlMH 6onTauu, oxBarb*a.Pq!{e HanpaBJlglotqufi not{c Bana. Cerruentbr lracnoJroxeg6r B MacnoBaH.H€, o6pasonarrHoft p$epByapoM, K.pnycoM H Bbrropogrcofi. Ilo.uruHn.HI{K SaKpenIeH Ha crofire, KoTopas c noMonllro un}rneK r rutuQroa enrc.cr{pyeTcs r{ Kpenr{Tcs K KpbrrrrKe Hacoca.
Ceruesr HanpaBnflrolqero no.q[rnnHr,rKa BbrnonHeH

rour'M.g lr cocrolrr H3 cTaJrbHOrO OCHOBaHHA, pa60uaR
caMOyCTaHaBnHBa.

noBepxHocTb KoTO.
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Pnc. 3.8. Cxeva HanpsBnsroqero notrunnHrKa Ha MacJrsHofi cuasre:
I -aan;2-xpuuncaHacoca;3- runnnrKa;4-onopa;5-vacnooxna,qHrerrb ;6-peaep-

syap;7 - Kopnyc;8- rcpururcai9 - BbrropogKatl0 - cerMegr; lI - |nopl 12 - puympoBorr-
nufi 6orn; 13 - rurngr

poro 3aJrrrra 6a65Hror'a. JIns KoHTponr reMneparyprr 6a66uroBofi saJrHBKr,t
B OCHOBaHHH CerMeHTa ycraHaBJrr{Barorcg repMoMerp conporl{BJreHHfl H
.qaTqHK aBToMarHqecKoro repMocr{rHanHSaTopa, BB}rHqr.rBaeMbie B cneqn-
anbHo npelycMoTpeHHbre oTBepcTHfl.

YcraHosrca Heo6xornMoro sasopa Mex.qy cerMeHToM H uan0ofi sana
npoHgBoEHTefl c noMolrlblo peryfinpoBorrHbrx Gonroe nyreM ycraHoBKH
cTaJrbHbrx npoKnaroK Mexry cerMeHToM H ynopoM. cperHee sHaqeHr4e
oIHOCTOpOHHefo 3a3opa npHHr{MaeTcs oonqHo 0,l-0,2 urra.

CMasrca no.qIIrHnHHKa ocyuecTBnflercir norpyxeHueM cerMeHToB B Mac-
JIo Ha rny6nHy or l/3 N l12 Bblcorbr cerMerrra. 3a cqer cficreMbr .cMasoq-
r{brx KaHaJroB MacJro pacnpelenseTcq no Bceft Tpyrqeficq noBepxHocTtr
cerMeHTa, oopasya Ha.qexHbrfi rcluHosHrHslfi cJrofi cMa3KH.

oxlaxreHue no.quunHuKa npolrgBo.quTcrr 3a cqeT rIHpKyJrrrrIHH Macna B
MacJIoBaHHe onaro.qaps r{eHTpooexHoMy sr[Qercry. Yreqrca MacJra r{s Mac-
JroBaHHbr flpe.qoTBparqaercs ynJroTHeHr{eM, pacnonoxeHHbrM Ha Kpbrru-
Ke 8.

OxlaxreHue MacJIa BbrnolHffercg c noMorlrro BcrpoeHHoro B Macno-
BaHHy rpy6uaroro KoJrbrleBoro MacJrooxnalr4Tens, B KoTOpOM rIHpKyrrU-
pyer Bo,qa H3 cr,rcreMbr rexHuqecKoro Bo,qocHa6xeHtrs.

Hanpannsurlne no.urrrnnHlrKu Ha MacnsHofi cMagKe npnMeHsrorcs
o6rtqHo B Hacocax, nepeKaqnBanulnx xr.r.qKocrn c noBbrureHHbrM colepxa-
HI{eM abpasneHbrx qacrHrl(6onee 0,i'rcs/1,as). onu o6nararcr 6onruuun
HaIeXHOCTbIo, .UOnTOBeqHOCTbIO tr peMOHTOnpnrO.[HOCTbXt; ygO6nrr npu
MOHTaXe H SKCnnyaTaIIHrr.

u

3.7. YIIJIOTHEHHg BAJIA HACOCA
JIra ynnoTHeH,r BaJra qeurpo.exHoro Hacoca B Mecre Bbrxo.qa ero H3Kopnyca nperycMorpeHo KOHUeBOe ynnorHeHHe, Koropoe npe.qorBpaulaeryrerrKy nepeKaqHeaeturofi xH.qKocrn H3 Hacoca. KoH,Ie"oe ynJroTHeHr{e

flBJisercfl orHHM H3 BaxHefiruux y3noB uenrpo6exHoro Hacoca, xapaKTe_pHsylo4llx Ha'qexHocrb ero pa6orrr. B saeucnMocru or ycnoBnfr pa6oru rcHeMy nperleBntlorcfl cneryrcque rpeboBaHns: HarexHocrb rr .qonroBerr-HOCT' npn pa3.n'rrHbrx napaMeTpax H ycnoB'sx 3K.nJryaraqr,r' Hacoca;Koppo3HoHHas H 3po3HoHHaq ctofircocrb no orHouerrnro K paoouefr cpe,qe;
Y'qoocreo c6opKlr ra pas6opKu; npocrora H rerueBu3Ha o6cny )KHBaHH., uH3rorogJreHnrr. 3ruu rpebonaHr,rrrM B KpynHbrx ueHrpobexHbrx Hacocax B6onr'reE creneH' orBeqalor caJrbHr4KoBbre r{ TopueBbre ynroTHeH'rr.

ca*H'rcOBbre ynnoTHeHlrq Hau60nee pacnpocrpaHeHbr Hs-3a npocronoKoHcrpyKTHBHoro HcnoJIHeHnfl H o6clyxllBaHnff. Orru Ha,qexHo pa6oTarornpH.,qae'e*nu nepe.u caJrbr{r{KoM ro r MIIa H OKpyxHofi crcopocr, Bparqe-HHtl BaIa ao 20 r'a/c' Ha oceBblx H lleHTpodexHux Hacocax npr.rMeHrroT aHa-nofuqHbre KoHCrpyKrIHr{ caJrbHr{KoBoro ynnorHeHna (cu. pus, 2.15). fep_MerH3aUI{g Bana ocYqecrsJltercff 3a crrer KoHTaKTHOTo .qaBneHl,rq caJrb-HHrcOsofi HaoHercH na uefircy BaJra np' OCeBOM CXaTHH Ha6usr'.
IIpu Hopuanrhofi pa6ore canbHr{Ka qepe3 Hero ronxHa nporeKaTb roH-Kat crpyfirca xu,qrcocrr.r.qts orBo,qa TennoTbr rpeHgs H cMa3KH Tpyu'xcs

::::3:""':*,T:,: :9::T-"'jnI'r 
tpe6vevon repMer'qHocr' HaxHMHoe

r v '^r"Lv rrs LaJrrtnr4^ ,quJI) l(Ho oblTb MHHHMaJIbHbIM.
HanH.rHe a6pasusHbrx nprrMecefi B nepeKarrnBaeMofi eo.ue 3aMerHo cHl,r-xaer cpoK clryxbrr caJrbHuKosofi Ha6HBKr.r. B rrayrHofi Bo,qe no cpaBHeHuroc rrucrofi Ha6nnrca H3Hau,Baercs n 2-2,5 pasa 6rcrpee. Ho erqe 60neeI{HTeHcI{BHoe HcrHPaloulee noageficrBlte oKa3brBaer caMa Haoi{srca Ha ruefi-Ky Bana HJrH ero oonHuogKy, .qrq BOCCTaHOBfleHr,rq KoTopbrx rpeSyrorcaTpy.goeMKHe Onepal.JJ,iIu.
Ha puc. 3.9 fiorcasaHa cxeMa canbHr.rKoEoro ynnoTHeHHq c no,qBr4xHbrMKopnycoM' noJIyqHBIIIero pacnpocrpaHeHrre B KpynHbrx Hacocax Hg-.3a rro-nrtruennofr H3Hococrofircocru H repMer'qHocr' ynnoTH,TenbHoro y3na,CanruurcoBas Ha6usrca u QoHaplroe Konbuo ycraHoBnenbr B no.qBHxHoMKopnyce Mexry rcprrurrcori H Heno.qBHXHbrM KopnycoM, KOTOpbrfi srrcpen_rqercfl Ha Kopnyce Hacoca. Ilo.qeuxHrrfi Kopnyc c noMoqbro ,,rnHJreK HraeK HMeeT BO3MO)r(HOCTb oceBoro nepeMerrleHHg OTHOCHTeJTbHo Heno,r{-Br'rxHoro Kopnyca. Mecro HX C.npsxeH's fepMer,3rrpyeT.fl pe3HHoBbrM

Konbr{oM. B no.qsuxHoM Kopnyce qepe3 rpy6y 6 npelycMorpen no.qBo,qno,u us6rrroqHbrM,uaBneHHeM 3anr{parcrqeft xu.qKocrH H3 cncreMbr rexHu.qecKoro eo.uocHaoxeH's. IIna npegoxpaHeH'' Bana oT H3HOCa B MecreKOHTAKTA C CAJIbHItKOgOfi HAoPrErcOfi HA HCU YCTAHOBNCHA 3AIIIHTHA' BTYN-Ka H3 Hepx(aBerorqefi craJrn.
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Pnc. 3.9. CansHnrconoe ynnorHeHue c no,qBlr l l r '  Pnc. 3.10. Topqenoe ynnorHeHxe Barra Ha-
HbtM KopnycoM: cocs:

HOBOE KOIIbUO

Ilortqx(Ky canbHl'IKoBofi HaOHBKH BbrnoJrHffror nyreM oceBoro nepeMe-
trIeHHq norIBHXHoro Kopnyca orHocnTeJrbHo HenoIBHxHoro. IIpH groM
HaHbonbuleMy npHxarnp K Bany no.qBepxeHbr KoJrbrla canbHurcosofi Ha.
dnnrcn, pacnonoxeHHble 6nuxe K ynJrorHqer,rofi noJrocTn. Oro nossoJrrrer
A A  A ' ' A F3a ccer ynyqiiieriHfi cMaSKU H yMeHbrueHHs HepaBHoMepHocTr{ KoHTaKT-
HbIx .qaBneHufi no ecefi rnune naKera ua6nnrcn noBbrcr,rrb lrgHococToft.
KOCTb I{ repMeTl,trrHocTb ynnoTHeHr{s.

B Hacrosulee BpeMrr nonyqnnn rur{poKoe pacnpocrpaHeHr.re TopueBbre
ynJIoTHeHnn bnaro.qaps raK!,IM BaxHbrM KaqecrBaM, KaK repMerfiqHocrb H
,qorroBerlHocrb. IIo cpanHeHulo c caJlbHukosruun TopueBbre ynrorHeH1q
I{Meror cnelyrcttlne npenMyrlecrBa: HopManbHo pa6orarlr nBr4 rroBbUIeH-
Hofi nu6paunn, HMeIor ddnsruyro ronroBerrHocrr lr oonee ,urpo*1r* soHy
paOorrt no ,qasneHl,tlo H oKpyxHofi crcopocrr{, HcKJrroqaror r{sHoc uefircn
BaJra B 30He ynnorHeHHsr, npaKTHrrecKH He rpeoyror yxora B npouecce
SKCnnyaTauwu.

KoHcrpyKunrr roprleBoro ynnorHeHnfl .qns KpynHbrx HacocoB npnBere.
Ha Ha pnc. 3.10. OcHoeHbIM oJIeMeHToM ynnoTHeHr,tfl sBJrsnrcn ynnorHlr.
TeJIbHbIe KOJIbUa napbl TpeHHs. r{3roroB.IreHHble H3 nSHOCOCrOfircOro Ma-
Tepr4ana H BKneeHHbre B rHe3.Ua Bpaqanqerocg H HeBpauarcqerocs Ko-
neu. Bpauarcueecfl KoJrbuo xecTKo coe.qHHeHo c BanoM HaCOCa, a HeBpa-
ulanq'eect ycraHoBneHo ri rcopnyce c BogMoxHocrbro oceBoro nepeMeule-
Hvtf,.3asop Mexry KopnycoM 3 n rconrqov g repNrerH3trpyercfl pesuHo-
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BbIM KonbuoM 8' Kopnyc ynnoTHeHns {rurccHpyercs H 3aKpenJrflercs HaKopnyce Hacoca.
fepuerneaul's ocyqecTBnffercs 3a crrer cxaT'fl To'U€arrx noBepxHo-crefr ynnorH,TeJrbHbrx Koneq napbr TpeHHs, IlpeaaapuTeJrbH'e KOHTaKT-Hoe 'qaBJIeHHe Mex.uy KonbqaMH o6ecnerr'Baercrr cunofi cxar'fl npyxHH,a 3aTeM yBenHrrr,rBaeTc, Aa CqeT CHJrbr .qaBneHHs ynnoTHseuOfi XA.qKOCTH.cuna cxarHt npyxHH peryJlnpyercfl urnHnbKa MLr u rafircaun. rlpu pa'oreHacoca qepe3 ynnoTHeHr{e npoTeKaeT HeKOTOpoe Kor[rrecTBo xH,qKocTH.YrerrKa r{3MeHsercs co BpeMeHeM H 3aBHcHT or MHornx QarcropoB: ,uaBne-HHr nepeKaq'BaeMofi xugxocTr4, .qaBneH,q Ha ynnoTHlrreJrbHbrx KoJrbqax,creneHH pa3rpysKn, oKpyxHofi crcopocrH, MarepHana napbr rpeHna, 6ne-HHfl, nn6paquu n ,4p. yreqrcH CO'Uparcrcs B KOXyxe 14 c noM.r'rp rn6ro-fo lxJraHra oTBO,UsTCs OT ynnoTHeHHs. pa60ry ToprleBoro ynnorHe'r{gKpynHoro ueHTpo6exHoro Hacoca MoxHo cqurarb y.uoBneTBoplrrensnofr,

ecJr'yreq*a xr.uKocT' COCTaBJrrer He 60ree 0,5. t0-a *rh-.tB npoqecce sKcnJlyarau'H KoHTaKTHbre noBepxHocr' ynrrorH'TeJrbHbrx
Koneu H3Ha[rnBarorcs. OdecneqeHue flocroqHnoro HallexHoro KoHTaKTa nKoMneHcauufl. H3Hoca ocyuecrBnsercfl nepeMerrleHneM Konbqa 9 e oce-BOM HanpaBJreHlrH.

Marepnanbt .uns ynnoTHnTeJibHbrx Koneu no,q6npau c ytreroM ycno-snfr srccnnyaraunu roplleBoro ynnoTHeH's, a raKxe TexHoJIorHqHocrH H9KOHOMHIIHOCTT4 I{3TOTOBJIEHN,I.

.[na ynnorHeHnfi, pa6oranqHx npu MaJroM padoueu gaBJreHr,rn, HcnoJrb.syror rBep.qbre nJracrMaccbr Ha ocHoBe QeHoniHOfi cvonr, a pran"rfHbrM'HANONHHTEIISMI{.

IIpn nrtcoKoM padoueu ,qaBneHur4 npnMeHrror Konbua lrg yrn€po,EgrrxMarep'anoB: yrnepo,qHbre o60xxeuHbre c nponrdrKofi n rpaQnr"po"u*"ura a''p onr{TKOli, rpaornro$roponnacroBbre u cn nw]upoBaHHbre rpa $uru.B rcaqectBe Marepnara nap rpeH'r HcnoJrb3yror raK*e craJrb MapKr{95X12, garcareHHyro ro rBep,qocrH HIic 55,- xpounciirfi rryryH, rBep.qbrecnJraBbr Ha ocHoBe rcap6Hga nonr0paMa Ht"ru"apunoKepaMnKy.



fmga qertsepras

KPYIIHIIE BEPTI{KAJIbHIIE SIIEKTPONBTITATEJIII

1.I. OEIIIIE CBEIIEHITg
B rcaqecrBe npllBo.qa KpynHblx Beprr{Karrbnbrx oceBbrx H ueHTpo6exurrxHACOCOB NPHMCH'*,TC' BEPTUKANbH'IE ACHHXPOHH'TC SJICKTPOIBI{TATEJIN

cepufi AB' BAH, B'IIA, nB.[a n cl{HxpoHHbte 3neKrpo,qBnrareJrn cepufi B.uc,BCIIH nepeMeHHoro roKa HanprxeH'eM 6 n l0 rcB u MoulHocrbrc or 0,03ro 25 MBr.
IlpnHaran saBo.qoM'I'{3roroB'TeJreM MapKupoBKa Beprr{Kanb'Frx gJreKT-polBl{rarenefi pacrunQpoBbrBaercs cJre.qyrculuM o$pasoru: A _ acnHxpog_Hrfi; II - aenrareJrb, Bropas 

_dyrcna .U I a"yxcKopocr notrr u rperbrr _ c.qsofiHofi deruqrefi rcnerrcofi; C _ cusxpo""rifi; B _ sepr"*rr"""rf, U _HapyxHofr ycrauoBKn; O - obayeaevufi; nepnofi rpynnofi qu0p o6osHa-rraercff ,unlrHa Hapy)KHOro .qHaMeTpa cep,qeqHnKa, cM, aropofi. rpynnofiqnop - 'qJrrdHa cgpreqH'Ka, cM, rperrefi rpynnofi - qr4crro ,rorrroao", noc-tIerHI{MH Oyrcsauu u qn0pav, - KtII4MarHqecKoe HcnoJr'eHr{e }r Karero-prrs pasMer4eHHr.
Ilpnr'aepu o.osHaqeH's 3neKrpo.uB'rareJrefi: BAH r43136-r6y3 - Bep-Tr{KaJrbHbrfi aclrsxpoHuufi HopManbHoro ncnoJrHeHr{s, unaercqufi Hapyx-nufi guaveTp cep.qeqHHKa cTaTopa 143 ura,,qnni:y cepreqHr.rrca 36 cM, sncJronofi'ocoB 16, .qns pafiouon c yMepeH'brM KJr?rMaro, (V), c ycraHoercofi s3aKDbITOM nnt FttraE rrrr ^ a^6^_..;_ -.v.,ivii_i."iiiiri u Ei;i.csrBeHnou qnpKyngqaeii Boglyxa (3); BJICZ-325149-18y4 - Beprr.{KanrHrrfi cr{HxponHrrfi cepnu 2, nnaerounfi .gnauerpcep,qequnKa craropa 325 cM, IJrr.rHy cep,qequnKa 49 cu, qncno noJrrocoB18, grn pafioHos c yMepeHHbrM Knr{MaroM c ycTaHosrcofi B noMerrle'Hsx cHcKyccTBeHHo peryn,pyeMbrM' KJrHrvrarHqecKHMH ycnotsr{sM n (4).

AcnHxpoHHbre,qBr{rarenH no KoHcrpyKrlr{n rtpottle cr{HxpoHHbrx. .Ilpoc_Tora KoHcrpyKlJvru u cxeMbl ynpaBneHus odecneuilBaror nM BbrcoKyro Ha..qexflocrbr ,[€ru€BH3Hy fcraHoarcr{ n [pocrory 3KcnJryar arrnu.
cuHxpoHnrte SneKTporBl{rareJlrr c a'epreruqecrcofi ToqKn gBeHa-rr

lyqlue acr.rHxpoHHlrx. Tarc rcarc ux KIIJI Bbrrrre, oHr{ reHepupyroT B cerbpeaKTr{BHnfi rorc H reM yryqrxarcT xapaKTepHcrr{Ky ceTr{. IIpz nag eflur4Hanpsxellnfl. B cerr,r crlHxponHbre sneKTpo.qBr{rarenn odrtrIator Oonrruefiycrofitlneocrblo' qeM acHHxpoHHbIe. cxe^arr nycKa Pr 3aur.{Tbr cr.rHxpo'HbrxSneKTpogB'raTerrefi e Hacros'ee BpeMs cl,rJrbHo ynpor'eHhr H [paKTn-qecKu paBHoSHaqHbr acHHXpoHHbrM.
OcoOeHHocTsMH gneKTpo.qBnrareaefi 

,qng flpuBora HacocoB sBJrsroTcgobecneqeHrre nycKa no.q HarpysKofi u nparuequs n obparnyro cropoHy c no-BbrrrreHHofi qacrorofi npu ocraHoBKe HACOCHOTo arperara.
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.[lna npuBora HacocoB, r{Mercrrr'x r'.qpaBnrqecrcnfi HnH gneKTpoMexa-H'rrecrcHfi MexaHHSM npHBO.qa pasBopora nonacrefi eo BpeMg pao0rrr,SneKTpo'qBHrareJIH BbInoJIHgIorcs c nonbrM BanoM N cuaoxaroTcg K'HTaKT-HbIMH KONbIIAMI{ H TOKOC'CMHI,TKAMH .qNfl NUTAHH.,MEXAHH3MA 
PA3BOPOTA.HuxHnfi KoHeq BaJra gneKTpo.qBr,rraTeJrs BbrnoJrHeH B Bu.qe onauqa .qngcoe.quHenns, c 0nanuerrr BaJra Hacoca.

4.2. KOHCTPYKWIr, II XA}AKTEPIICII{KIT
crrHxpoHHhrx sJrEKTpoItsrrATEmR cnprui n.uc

CuHxpoHHbre 3JreKrpo.qBnrareJrr{ cepnfl B.[C (pnc . 4.1) HMeror Beprg-KaJIbHoe I{cnoJIHeHHe no'qBecHoro THna' B KoTopoM no.gnt{THHK pacnono-xeH B nepxHefr qacT' poropa. ocHoeHrrMu cocraBHbrMg qacrsM' .qBr,rraTe-JIs sBJlsrorcs: poTop, BKrrotrarouufi a ce6s BaJr, ocroB c rroJrncaMs ]r BeH_THJItTopaMI{; cTarop, cocro stsluit r{3 Kopnyca, cep,ueqHuKa c oouorrcofi,HHxHlrx H BepxHHx BeHTr,rnsTopHbrx rrIHToB, Bo3lyxooxna.quTerrefi; unx-Htff KpecroBnHa c rnlpaBJrltqecKnMlr,qoMKparaMH Lr 0yHAar,,reHTHbrMr{nJrHraMH; BepxHsJr KpecroBHHa; nosoygurenl (y ou"rur.n;;'. sneKrpo-MarilI,rHHbrv nos6yx.qeHraena).
Ha ean poropa .qB'raTeJrs HacaxeHbr c HarflroM BTyJTKH ocroBa c .uBy-ux SnaHuaMI{, no.qnqTHl4Ka H HHxHero no,qrl,nHurca. ocroB r.rMeer cBap-HYIO KOHCTPYKUHN H BbINOJIHCH B BHTC.qBYX CTAJIbHbIX PAM KPYTNOfr QOP.MbI C NPI,TBAPCHHbIMI{ NONCPEIIH'IMI,I CTEP'.H'MH H BCPTHKAJI'HbIUU PC6.paMH. Ocros npuKpennqerc, rc QnaHuaM ueHTpanrsofi BTynKH nocpe.q_crBoM npHrHaHHbIx KoHycHbIx uflI4lerc. Ha ocroB HacaxeH c HaTsrou o6o.qMHororpaHHofi Qoprttbr c rrr4cnoM rpauefr, paBHbrM qucry noJrrocoB poTopa.Ha rcaxgofi rpaHu HMeercJt nas T-o6pasHofr Sopruu. Ilorlocrr cocroqr r,r3IIITaMnOBaHHbIX JIIICTOB' ynOXeHHbIX B MOHOJIHTH6Ig naKeTbI, CTqrHBaeMbIec noM.rqbro cranbHbrx rr{eK H Un,ner. KpenneH'e noJrrocoB K ocroBy po-Topa npol{SBo,qHTcs T'obpasHbIMIl xBocroBr{KaMH H napubrMn TaHreHrIr{-aJlbHbrMlr KJTHHrTIMH r4nn 6olraun.

O6uorrca aosdyxgeHus crlHxpoHHbrx 3JreKTpo.qBrrarelefi co6upaercaI43 OT.UeJIbHbIx noJlrocHbrx KaTlrrrreK, coe.qliHeHHbix iioc.r-i€EOBarelrHo. Ka-TyrxKa H3rOTOBJr.Eercg r,r3 rrrr,rHHofi ve.qu npsMoyronbHoro HnH Cneq valrb-Horo npoQuan r.r Hsonupyercs or ocroBa poropa.
K nuxHeMy lr BepxHeMy ropuaM o6o.qa *parrrra, 6orrrauu BeHr4rrJrTo_pbl' cocrosul'e ru.qByx.uHcKoB H npnKpenJreHHbrx Mex.qy HprMuil;;;.
crarop qBJrqerce KoHcTpyKr'eHofi qacrbrc, Ha Koropofi rcpennrcs oc_HOBI{bre cocTaBHBIe rIacTH 3neKTpo.qBHraTeJrs.
Kopnyc cTaropa IIN{eer Kpyrnyrc Sopvy H BbrnoJrHrerc, cBapHbrM }rgrgr rE rrvl .Ylrl

#::::":t 
.ILl.gT::l: 

1, 
r.rs Fo p r,r3 o H ra n b H o p a c n o no x e H Hbrx * orrru,i\ [ryt JrDrx

OnaHqee, npoMexyroqnbrx pBM, pacnopHbrx pe6ep H rlHnr{HlpnqecKofr
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Pnc. 4.1. Cxeua cnHxpoHxoro gra(rpofiBnraleJrf, ceprn B.llC:
J - Ban; 2 - Hjytx-t-g-ll Kner."^Eqpc. ? : Fr-.-.---+--_=--E.Etqlr*; 5 - se'rnr;''I;? f ;;;ffi;;ff i'fi"r'#X ;":::i}';;;f_ rum;KpecroBttHti 11 - aos6ygHreaui 12 - *opnyr-rr.ropa; 13 - gosgyxooxnetrmerb; 14 - Sysna-MEHTHAf, NJIHIS

odtugstcu c orBepcTtrffMn lrrsr BbixoEa HarpeToro Bog,qyxa. HuxHnn rop-rleBas paMa sBJrsercs onopHofi noBepxHocrlro. crarop ycraHaBrrn"rad"
Ha QyHgaMeHTHbre nn'Tbr. Ha nepxHefi qacur Kopnyca saKpenrrserc,rpysoHecYuas BepxHqf, KpecroBr{Ha. K ropuau Kopnyca arrrop, npr{Kpen_
rsnrcs BepxHr{e r{ HHXHHe BeHTHnfiTOpHbre uIrTLr, a K epegHeft qacru _
cep.qeqHfiK craropa' cocrotlqufi us luraMnoBaHHbrx cerMeHToB c nagaMn Ha
BHyrpeHHefi noaepxHocrl{ rnfi Karyurerc o6uorKr{. CenueHru co6paHrr nnaKerbr tt crflHyTbr HaxtrMHbrMH Onanuanr H u wnn rbKaMH. Cep,ue,rHurc g
Kopnyce cTaropa y,qepxr{Baercn unHJr'KaMH, npony[IeHHbrM" oafua nony-
3aKpbrTbre Kpyrnbre naSbr B cnHHKe cerMeHTOB r{ qepe3 oTBepcrH, BO
OnaHqax Kopnyca craropa.

Bepruranbnbre cngxpoHHbre H acnHxpoHHbre .qBlrraTeJrn BbrnoJrHsrorcs cKaTyIueqHbtMH neTJreBbrMr{ IByxcnofinrnrn o$uorKaMg c yKopotreHHbrM
uaroM. Karyurcu cocToflT Hs prr.Ua BHTK6B o6vorotrHofi rraeml C lsyxcnofi.
50
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Puc. 4.2. Cxeva acpxHef, KpccroBt{HLr aneKrpogBurarenn:
I -vacnooxf ia .qmeJlb ;2- rHesronoql l rununra;3-Kpbl r rKa;  4-arynranognqlgHKa;

5-cronop;  6-n;an;7- r rynra;8- rapernca ig-" " r ropol* r ;  I0_onopsui t6onr ; I l_ynop;
12, 13 - eerMeglb! nornf,tgr{Ka H noArut{nHnK6; 14 _ perynupoaounuf, srrrr; IJ _ Garuvar

Hofi Hsotlilruen nJIH Me"qHoro npoBo,uHr{Ka c ycnneHHofi ngon f,rlr4efi, Kax.
1uil aHroK cocToHT rd3 olHoro yrnn HecKonbKnx npoBo,qHHKoB.

Ilocne yKna.qKH KaTyuIeK B na3br cep.qeqHr.rKa !! -?aKrHHHBgr{Hrr }ix creK-
JIOTCKCTOJIHTOBbIMI{ KNNHbSMI{ CTATOP NPONI{TbIBACTC. NOT BAKYYMOM
SnoKcH[HbIM KoMnaYHrot'1. MexrcaryueqHble [I MexnoJrrocHbre coe.qune.
Hr{s nponaHBaroTcfi npnnoeM r,! noKpbrBarcTcfl r{3onf,ur{efi.

lnn oxnax,qeHllg Bog.uyxa B ,qB'rareJrflx c gaMK'yrbrM qHK,IoM BeHTlr-
nf,wu npHMeHf,ruTCg BolsHbre BoS.qyxooxnalHTenH, CocTorilque H3 paMbr,
,qByx rpydHrx .[ocoK c rpydrcaMu IByx KpbrueK. ynenuqeHr{e nnou.a,qu
noBepxHocrn rpy6oK rocrnraerct sa cqer opedpeHufl lrx unu HdBerBKr{ rl
npnnafircH Me.UHbrx npoBonoqHbrx cnnpanefi. Konurr rpy60rc pa3BAnbrIO.
BaHbr B cTanbHux rpydxbrx trocKax.
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Harperufi Bo3.qyx oMbrBaer HapyxHyrc noBepxnocrb opedpeHHbrx rpy-6orc, no KoTopblM uupKynupyeT oxnaxrarcuag Bo.qa. Ou nona.qaer HaBoS,qyxooxna.qr,rTenb co cTopoHbr Kopnyca cTaTOpa Ir BBIXO.qHT C npoTtrBo_nonoxHofi croponbr oxJrax.qeHHbrM. BoggyxooxnalgTenb ynnoTHflercrr HaKopnyce cTaropa pe3uHoBbrun uafi 6auu.
Bepxuaa KpecroBuHa (puc. 4.2) nnna.r." rpy3ogecyuefi, oHa Bocnpn-HI{Maer oceByp Harpy3Ky or poropa HacocHoro arperaTa H nepe.qaer ee Hacrarop 'qBilrareJla' KpecroB'Ha nyqeBoro THna cnapuofi KoHcTpyKrIHr.r coc-ToHT r{g rleHTpalrHofi qacru u rrpnBa

BKrrcqaer s ce6s BHyrpeHHuir \unu
rcyrc obeuafircy, nepxnufi u nuxuuit
pe6ep, repMeTuqHo cBapeHHbrx Mex
BI,tHbl gBltqercq MacJrrHofi eaHFrofi,
,qnTerH, no.qngrHr{K H BepxHufi uanpagnsrcqufi no,quIHnHI,rK. \

Macnooxnar,Ten' BbrnoJrHJrrorcs us u-o6pa3Hbrx JraTyHHbrx rpyborc,KOHUbT Koropbrx pa3BanbuoBarrbr n rpyoHrrx aocrcax. Bnyrpu rpy60rc npo-TeKaer Bo.qa, oxnax.qaff Macno, oMbrBaroqee rpy6rcr4 c Hapyxnoft cropoHbr.IIo'nsrHHK ffBnrercs ropueBbrM no.quHnHHKoM cKonbxeuu', o6ecne-qnBarcuIHM Xlr.qKocrHoe rpeHr{e npH pa3JrnqHbrx pexr,rMax pa60rlr; nycKesneKTpo.qBuraTerq, pa60re np' HoMnuanlHofi qacToTe BpaueHun, pa60renpl{ Bpaue*Hu e ooparHyrc cropoHy c yroHnofi ouarorofi Bo BpeMn ocrd-HOBKH. HacocHofo arperaTa.
Bryrrca no.qnsTH'Ka, xecTKo 3aKpenneHHafl Ha BaJry, H .qlrcK c non,_poBaHHofi (seprcalrHofi) pa.ouei.i norlp*"o.rro, rrp"KpenneH*u# rc Bryii-Ke, sBJr'sroTcfl BpauarctrlrrMrllr- EeTaJr^MU no.qnqrunKa. Bparqaroq uiacs.qacK csoefi sepKanbHofi nonepxHocrbro onupaercq Ha pr.q pacnonoxenHbrxno Konbuy cerMeHron' cerueHrbl qep$ onopHbre rapenKr{ onuparorc fl. HacsepuuecKHe noBepxHocrr.r roJroBOK OnopHbrx 60rroe. Tapenra BMeCTe CcerMeHTOM MO,*er noBopaquBarbcfl Ha roJroBKe OnopHoro 60ata 'r cos.qa_Barb ueodxo'quuufi paoouufi HaKJI.H cerMe'Ta. onopuue 6orrrr BBepHyrbrB cTaKaHbI Ha 'qHHI4e KpecToBHurt. BaeprbIBaHHeM r{Jrr{ BbrBeprunapaeuonopHblx oontos peryn'pyeTcs BbrcoTHoe floJroxeHr{e cerMeHToB, qrono3Bonser paBHOMepHo paenpe.qe,q'Tb Harpi/sKy iia HHx. or c.qs'roB nOoKpy)r(HocrH cerMeHrbr ylepxHBarorcfl ynopaMH.

Ilocagrca BTyJTKH no.qflsrHnKa Ha BaJr oeyuecrBrqercrr rrepes Me.qHbreBTynKu 7' 3ro'no3BoJlser ''oBbIcHTb nJroTHocrb noca,qK u H yMeHbirrr{TbKoHTaKTHyIo Koppo3uro. Or oceeoro cMeuleHr,r, BTynKy no,qnsrHrrKa npe_,qoxpaHgeT CTOnOpHoe r(oJrbuo.
Bparqaprqmfics.u'cK Kpenl{Tcrr K BTynKe no.qnrTHr,rrca 6orra Mu Hrurn@-TaMH' JIna npegorBpauleH'q nporeKaHr{fl qepes noBepxHocTr.r TpeHr.re nor-rrIHnHHKoBbIx roKoB Mex.qy .qHcKoM lI BTytKofi ycraHaBJrlrBaerc.rr r,r3oJrrr-
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qHoHHafl npoKnalKa H3 rcanubpoBaHHoro no TonulnHe rerHHaKca, H3onn-
pyrorcs raKxe Oonrsr u rurndrrr.

CerueHru npercraBr.tllor cobofi KonbueBbre ceKTopbr, H3roToBJreHHbre
H3 nHCTOeOfi CranH. Pa60traq noBepxHocTb cerMeHTOB O6nuuogbrBaercq
6a66urorta MapKH E-83 nyreM HarnaBKrr Hnn sarrHErKH.

ouopHaa rapenKa npe,qcraBnqer cobofr .qHcK c KonbrleBbrM BbrcrynoM
no Kpalc/' Ha KoTopltfr noxnTcfl cerMesr. C nnxnefi cropoHbr onopHofi ra-
penKH HMeercfl fHe3.qo ,qns conpsxeHHfl C roJroBKOfi onopnoro 6onra.

onopHrre rapenK' B no.qnqTH'Ke BbrnoJrHffror.qBe ocHoBHbre Qy'rqnu:
cnyxar ynpyrl'IMl'I 3JIeMeHTaMH, BOCnpHHHMaToTTIHMH H CrJraxHBarcrrIHMH
nynbcauHH, Bbr3BaHHbre oneHneu seprcanrHofi noBepxHocrr,r .qHcKa, a
TaKxe KoMneHcHpyrorqHMH HepaBHoMepHoe pacrpe.qeneHr,re HarpysKH
Mex.qy cerMeHTaMr.r; yMeHbrrraror Ae0opruraur,ru cerMeHToB. pacnonoxeHue
TapenKH Ha onopHotu 6onre npn He6oJlblxux Harpy3Kax ocyuecTBnrrercg
no cxeMe "cQepa no c$epe", anpm 60nrunx Hafpy3Kax - no cxeMe ,,c0e-
pa Ha nrocKocrb".

onopHr're 6onru o6ecneqnBalor perynupoBKy BbrcorHoro nonoxennq
cerMeHToB' T'e' Harpy3KH Ha HHx. .[nq roqHocTH perynHpoBKr{ pegb6a 6on-
Ta .qeJlaercfl MeJIKofi. OnopHas noBepxHocrb ronoBKH 6onra BbrnonHsercrl
no cQepe donsruoro pa,quyca. IlonepxHocrb cQeprr unnQoeaHHaff, ee rBep-
,qocrb npeBbrruaeT TBeprocrb onopHofi TapenKrir.

B nepxHefi rcpecloBuHe BoKpyr UnnnHgpHqecrcofi noBepxHocru BTynKH
nolnqrHuKa pacnoJloxeH cerMeHTHufr CavoycraHaBnHearoqHfica nepxHnfi
iianpaBJlstoutufi no.q[IHnHHK sneKTpo.qBl{raTenq. CerMeHTbr no.qrrrgnHgKa
BbrnoJrHeHbr no THny cerMeHTOB nO.UnsTHHKa, Ho c uHnHHIpAqecKHM npo-
$nnerta pa6ouefi noBepxHocrn. CerueHr HanpaBrrsrcqero no,qrrrnnHuKa,
paoovax noBepxHocrb KoToporo o6nnuosaHa 6a66HToM, Bbrpe3aercs us
cranbHoFo KoRbI{a. K cerueHTy Kpenl4Tcs bonraun 6auuare. Mexgy cer-
MeHToM N baruuaKoM ycraHaBnl'tBalorcs MerarnnqecKue npoKnarKg, Hg-
MeHeHHeM TOnr.rIHHbr KoTopbrx perynHpynT 3a3op Mexly cerMeHTOM U
uano0fi BaJra. PerynHpoBKy 3a30pa npoH3Bo,qsrr c noMoulbro perynnpoBoq-
HbIx BHHTOB' KoTopble OIHOBpeM€HHO npensTcTBynT TaHreHUnaJrbHoMv
CMCIqCHHIO CCTMEHTOB.

KovnnercT cerMeHToB ycraHaBn,Baercrr B rHe3.qo BepxHero HanpaBJrtr-
rclqero no.qruHnH?rKa, Koropoe Kpen?rTcq 60nrauH B pacTorrKe Bepxgero
Onauqa KpecroBtIHbI.Jlns npe.uoxpaHelrun or no.urrrynHggoBbrx ToKoB
MCXIY CCTMCHTAMH N 6ATUVArcAMH YCTAHAB'IHBAIOTCS H3OJISIIHOHH'IE NPOK.
JIarKu' Eonrrt, Kpenq[Iue 6arurraarc K cerMeHTy, HsoJrnpyrorcq BTynKaMr{ I,I
lu'afilav'u.

..llnlt cMa3KH no.qnsrHuKa r4 HanpaBnflIouero nolluunHnKa nptrMeus_
ercq 3aMKHyraq BHyTpI'I MacrqHofi eaHnrl cucreMa cMa3KH. Becr noflnflT-
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Puc. 4.3, Cxeua snxscfi KpecronnHbr
9rreKrpo.qBHrA?oIr:

6aru-
4 -
6 -
9 -

HHK noJrHOCTbro norpyxeH B
MacJlo, a cerMeHTbr nogIIJHnHr{_
Ka norpyxeHbr Ha Il3 _ u2 ux
BbrcoTbr. 3a cqeT CITCTeMbI cMa_
SorrHbrx KSHAITOB MACno pacnpe_
Aenrercfl no BCeft rFYUIeftC.s
noBepxHocTr{ cerMeHTA, o6pa_
3yfl Ha,qexurrfi KJIHHOBH,qHUfi
crofi cMagKH. Macno B BaHHe
qHpKynHpyeT 3a cqer HacocHo_
ro s$0eKTa Bparqarculerocfl ,gnc-
K8, ooecneqnBaa cMasKy u ox.
JIa)T(,qEHHE CCTMEHTOB NO$IST-
HHKA. MACIO B MACJISHOfi BAH-He oxnax.qaeTcs c noMorrtbro MAcnooxna,q'Terrefi. yreqrca MacJIA n3

M R C n f \ E n ! t u r ?  F  n a F A n F - ^ , r - ^  ^ - ^;:-F-'.-v--r.-r-roi iii)€iiorEpaiiiagTerr= KpbIIuKoft .? c ynnoTHgHI{gM.
Hnxnsg KpecroBltHa (pnc. 4.3) enercrpoaarlraTeneft oouqHo BbrnoJrHs-eTcs cBapHofi KoHcTpyKuHH H3 nuroi,r cian" flyqeBopo rntra c qerbpbMfl

HJII{ uecrbKt nanaMH' c noMoll{blo KoTopblx oHa ycTanaBnr{Baer cflr rJeHTpLr.pyerct ,{ saKpenJr.sercs K $yH.qaMeHrHbrM nJrHTaM.
IlentpanbHas qacrb KpecToBHHbr sBJrflercr Macnsuoft naHHofi, B KoTo-pofi pasrrreuleHbr Macnooxn a*urenu H HU)KHUii nanpanngnuafi no,uru'fl.HHK' cHugy K MacnflHofi eaHHe np'KpenJrrercs ,qHnrrle c Bbrropo.grcofi.Huxnufi HanpaBnrrm'ufi noarrnn""* no KoHcrpyKur,r' _aHaJrorr4qeHBeBxHeMy. BsanvosaMeHfleMbre cerMeHTbr c oauruarc aMu n nporcnagKaMHpacnoloxeHbr BoKpyr BrynKH, HanpeccoBaHHoft Ha san g""r*;n;.I"i".n:

JIEKT CCTMCHTOB YCTAHABJIHBAETCfl B rHE3trO C PCTYNUPOBOqHbIM 14 BHHTAMH,Kcropoe KpeniaTefi 6olraun rc QnaHuy npurrnnnnbr"
B Hnxnefi rcpecroBnHe MacJrooxna,quTeJrn BbrnoJrHflrorcrr Hs npflMbrxnnu u'odpas'brx naTyHHbrx nnoo Me.gHbrx (p s,.qe sMeeBHKa) rpy6or.Ha nanax Hnxnefi KpecToBHHbr pacnonararoTc, r'.gpaBnurrgcK'e goMK-paTbr,qJrJr no.qrepxaH'rr poropa H peryn'poBK' ero no Bbrcore npu c60p.Ke n pasOopre 3neKTpo.uBllrareJlfl. .[ourcpar cocro'T H3 rIHrHHrpa c nopu-
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T a 6n nq a 4 . I . Temrqgure xlprrrcpnqmrr rrertrporraaergfi
cqrfr BIIC 325 n BIIC 375

Trn
Mour- Hanpnxe- Cnna
Hocrbf r{ne, B roKa,
xBr

9acrora apa-
A uIeHrR, Knn'%

M H H - l

Harpysra
HE no,q- Macca,
nfltHHK, Kr

rcH

B"UC 325/44-16
B!.C 32s149-16
Bnc 325169-16
Bnc 325144.18
B.UC 325/49.18
BIC 32s144-20
Bnc325l2e-24
BIIC 32sl59-24
Bnc 3751105-24
B.UC 375/130-24

s000 6000
5000 l0 000
8000 l0 000
5000 6000
5000 10 000
4000 5000
2000 10 000
s000 6000

l0 000 10 000
12 500 l0 000

95,5 650 53 000
94,E 750 51 000
95,8 1250 70 000
95,3 650 54 000
95,3 700 60 000
95,5 650 53 000
93,'l 600 37 000
95,6 650 62 000
95,5 2300 155 000
9?,0 2650 180 000

555
340
540
566
340
4s0
139
560
664
82s

375
375
375
333
333
300
250
250
250
250

HeM' Ha KoTOpoM yKpenJleHa Kpyrnafr ynopH8fl nJIacTHHa. JIJrfl no.qbeMa
poTopa B IIHnI4H.qp or cneUuanrnofi MacJloHanopHofi ycraHoBKH no,Uaercs
MacJIo nor ,qaBneHHeM 7- l0 MIIa. BulcorHoe nonoxeHue goMKpara Qnrc-
cHpyercfi HaBHHgr4BaHHeM BpyqHyro cneunaJrbHofi rafixH, paSMer.{eunofi ua
Kopnyce IIHnHHIpa' nOCne qero MacnsHoe .qaBneHl{e Moxer 6rrru CHfTo.

Ilplr ncnonHeHnl{ SneKTpo.qBHrareJrefi cepHu B.llC c MarrJHHHbrMH Bo3-

SneKTpO,qBHraTenf,.

JImt y.uo6crsa o6cnyNnBaHHf, Kor{TarcrHbre KoJrbua poropa eneKTpo.
.qBurareJrs Hacar(eHbr Ha gan nosdy.uuTenfl no,q KonJIeKTopoM.

IIycrc erenTpo.uBl{rareneft cepnn B.IIC 325 - nprrMofi acrnxpoHHufr or
ceru, ntrrenqefi nonHoe HanpffxeHue. 3neKrpo,qBnrareJrr,r BJIC 325 r{MercT
PCAKTOPHSIfi NYCrc OT CETH C NOHI'IXCHHbIM HANPSXCHI4CM"

OcHosHrte rexHuqecKHe xapaKTepHcrHKH sneKTpo.qnnrarelefi cepufi
BIIC 325 H BnC 375 npune.qeHbr s ra6n. 4.1.

lJ. KOHCT"YKITTIfl I{ XAPAKTEPHCIITKIT
AC}TH)OOHHbTX 9ItsKI?O,MIfIATBJtsR CEPHTI BAH

BeprHrcanbHbte acnnxpoHHbre oneKTporgurarenn BbrnoJlnsrorcs c Ko.
porKosaMKHyrbrMtr poropaMn. Snercrpo,uBHrarenr{ cepnn BAH (puc. 4.4)
H3TOTOBNflrcT B BEPTHKAJIbHOM NO,UBCCHOM HCNOTHEHHH C NO.UNflTHHKOM,
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Pnc. 4.4. Cxeva acHHxDoHHoro srreKrpogBnrarel_q ceprr BAH:
I-rr,ry0ra;2-san;3-:clux:f luf ino,qrxnnnnjK;4-BeHTHnqrop;5_uur;6_roporrco3aMK-

HyraEo6vorrca;7-ocroe;8,9-cepgeqHnKf iporopaHcrsropa; /0-o6rraorrca; I i -Kpecro-
BHH8; 12 - nowstuurc; 13 - Macrrooxnapurenb; 14 - aepxnnfi nogrunnnnrc; 15 - BrynKa no.g-
nf,rnnKa; 16 - rcopnyc craropa; I7 - sosayxooxra,qurerrb

paCnOnOXeHHbrM B BepxHefi rcpeCtOBr,rHe, .UByMg O[OpHbrMLI fiO.quunHl,t_
KaMII fi OflaHllenofi n'ryQrofi.qnq npncoeruHeHus K Bany Hacoca. Onercrpo-
.qBHraTeJIn cepwl/- BAFI errnycKalorctr KaK c HanpaBngrcqr,rMg no.qur{nHr,r-
KaMH CKOnbxeHHg', TaK 14 C nO.qIuI4nHI{KaMu KarIeHI4g. Bepxnnfi nanpanna-
rorqnfi no.qlxnnHHK cKOJrbxeHHs BMecTe c no.qnflTHl,rKoM pa3Merrlaercfl B
MacnoBaHHe BepxHefi KpecToBI,IHbI. HuNHnfi HanpaBnqrcugfi no.qur{nHr4K
cKoJrbxeHr,rs pa3MeulaeTcq B MacnqHofi saHHe HHXHefi KpecToBuHbr. Mac-
ngHbre BaHHbr cHa6xeHbr MacnooxtaflHTeJrflr\.rH.

B snercrporBarare.flqx l4-ro ra6apnTa npuMeHeHbr HanpaBrqrc[Ige nor-
rxr'rnHHKH KarreHHn. Bepxuefi onopofi cnyxHT parnanbHrrfi o.qnopagHsrfi
rlrapHKono.qurHnHHK 14, a HH)KHefi - parnanrHsrfi coepuqecrcufi gayxpqr-
nufi pornrcosrrfi no.qur'nHurc 3. flogurunuurcn KaqeHr,rs paboTator Ha
KOHCHCTeHTHOfi CMa3r(e 6es oxnax,qeHHfl.
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CepgeuHnKn poropoB cocToqr H3 naKeroB 3neKTporexHr4qecKofi cralu,
pa3.qeneHHblx pa.qnarlbHblMn BeHTHJIqr.lHoHHbrMH KaHaJraMH lunpuHofi no
l0 vrta. B genrateJlsx 14-ro H qacTurrno l5-ro ra6apnToB Kax.qbrfi narcer
co6upaetcn H3 IIITaMnoBaHHbrx uenbHbrx JprcroB crann. B ocraJrbHbrx
3neKTpo,qBurarerqx naKerbl cepleqHnKa poropa cobuparorcq H3 [rraMno-
BaHHbIx cerMeHToe. IIaKerbI 3JleKTporexHnqecrcofi craJru crsHyrbr B MoHo-
JIHTHbII{ CepIerIHI4K,qByMq HaXHMHbTMH CTaJIbHbrMtr KOnbrIaMH, 3aKpen-
JreHHbrMH Ha OCTOBe pOTOpa y Manbrx MarrrHH rxnoHKaMH, d y dolrruux -
IxnI'IJlbKaMH' rIpOnyqeHHbIMH rlepe3 oTBepcTltff B cerMeHTaX.

O6vorra poropa o.qHoKneTorrHaa H cocror.rr r.r3 MeIHbrx crepxuefi Kon-
boslalHoro npoQung, KoHuaMH BnaqHHbrx ryronJraBKHM npnnoeM B Me.q-
Hbre KopoTKo3aMKHyTbre Kolrbua.

Ta6nuqa 4.,2. Te:mrsecxcafl xtparcrExcnrKa acxrFxpoEEED( lpnraretefi ceplryr BAH

Mour- Hanpn-
HOCTb, XeHHe,

rcBr B

Cunato- Uacrora
na, A BpaureHnq, Rnn, %

MuH-1

Harpyorca Macca,

Ha nog- Kr

nqTHHK,

xlI

BAH 14-49-6
BArr l4-59-5
B.AH 14-25-8
BAH 15-3r-8
BAH 15-36-8
BAH l5-31-8
BAH 16-35-8
BAH 14-25-10
BAH 15-31-10
BAH 15-39-10
BAH l5-31-10
BAH 15-35-10

.BAH l6-49-10
BAH 14-31-12
DAn lJ -J ) - lZ

BAH 16-31-12
BAH l6-41-12
BAr-t l6-49-12
bAH t't-3t-12
BAH 15-44-16
BAH l6-36-15
BAH 15-41-16
BAH l?-31-15
BAH 1?-39-16
BAH 17-49-15
BAH 17-69-16

65 5830
65 7500
90 5050

rbu bZUU
170 7800
240 9900
290 l0 550
70 5000

100 5150
ytl 6550
220 r0't40
250 1l 530
290 13 170
135 5250
180 6650
200 10 100
200 I I 200
270 12 000
300 15 200
90 7280

lso l0 600
200 ll 200
250 14200
250 15 200
310 16 800
340 21 300

1000
1250
400
enn
9 U V

1000
t250
1600
315
630
800

1000
1250
1600
315
bJU

800
I 000
12s0
1600
500
630
800

l 000
1250
1600
2500

6000
6000
5000
r n n nU  U U U

5000
6000
6000
6000
6000
6000
5000
6000
6000
6000
bUUU
6000
6000
6000
6000
6000
6000
6000
5000
6000
5000
6000

122
152
5 l
n f
a g

1 1 5
145
186
44
79.5
99,5

122
152
186
47
U4

104
r22
t52
187
74
86

1 1 0
r27
150
204
322

992
992
738
t + u

140
741
74r
590
s92
s92
s93
s93
593
49r
493
495
495
495
495
370
370
370
370
37r
372
372

94,0
94,4
91,8
y J r l

94,0
93,4
93,E
91,2
92.6
93,0
93,3
93,9
94,5
91  , 1
92,5
92,6
93,0
93,3
93,8
91 ,8
92,6
92,9
93,0
93,6
94, I
94,3
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KoHcrpyrcqnrd Kopnyca, cepreqHnKa n o6uorrcu craropa, a raKxe Kpec.
TOBHH 3tleKrpo,qBuraTenfl He oTrlrqarorcfl or ncnoJIHeHHg 9THX yStrOB B
ct{HxpoHHbrx gBHraTeJrsx.

BeprurcanbHbre acuHxpoHnbre ,qBnrarerrn ,raqe Bcero BblnorrHflnrcs c

I{il oKpyxapuefi cperbr cBepxy qepes orBepcurfl n neprule,fi u mxHefi Kpec-
ToBHHax. Ilnprcynrunfl Bog.qyxa BHyrpH rBnrareJrf, ocyulecTglrsercf, BeH-
THnupylolltHM .qeficrsneM pacnopoK B KaHanax cep.ueqn[Ka poropa H .qsy-
Ms ueHTpodexHrnun BeHrnntropaMn, npr{KpenrreHHbrMn rc odonM TopuaM
poropa. ocHosHofi nororc Bos.qyxa, npoxo,qf, qepes pa.quanbHble KaHanbr
cepreqHHKa craropa, oxJrax.qaer aKTr4BHyro rracrb trBurarenR. uenrpodex-
HbIe BeHrHJIsTopbt co3.qalor HHTeHcHBHufi oSgys nofiosux qacrefi o6uornu
craropa. CrpyH BoS,uyxa Hs BeHTHJIsqnoHHbrx KaHaJroB cTaropa H nooogrrx
qacrefi o6uorrcn nona.qatclr B Kopnyc craropa 14 trep$ orBepcTns s o6runs-
Ke Bbrxo.qf,T Hapyxy.

IIpn saurcHyroM qHKIre Benrnnsqm cyMMapHufi Harperufi noroK Bos-
Iyxa EHxo.qHr qepe3 6onruue npflMoyroJrbHbre orBepcrHfl B Hapyxuofi
oEunsrce Kopnyca cTaropa B Bos.qyxooxnalnrenr{, npnKpenJreHubre K
Kopnycy. Ilocre oxJrsxreHHs Bosryx cHn3y lr cBepxy cHoBa HAnpnBrrfl-
ercs BHyTpb,qBnraTeJrrl.

l l ^  - - - - - ^ _ _ _ _  _  _rlggor-ryeruMo ocyqecrB.rrsrb nycK .qBr{rarerrq npn odparHou BpatueHur{
poropa. Ilonycrcaercfl yroHHas rr_acTora Bpau1enus poropa ny * 1,3 nron,
npogomtl{TeJrbHocrbto He 6onee 5 MHH.

ocHonHaq rexHnqecKas xapaKTepr{crnKa acHHxpoHHbIx aneKTpo.qBnra.
relefi cepuu BAH npnBeneHa s ra6n " 4.2,

fnana nsrafl

OPTAHH3AIUfl PEMOHTHHX PAEOT HA HACOCIITJX CTAHIIHgX

5.I. CUCTBMA TEXHIIIIECKOIO OECNYXIIBAHII'I II PBMOTITA HACOCOB
Ha.qexHaa padota Hacocuoro odopygotsaHns noMi{Mo npaBnnrrnofi gxe-

nnyaraul4H BO MHOTOM OnpeleJlsercrr cBoeBpeMeHHoCTbrc U KaqecrBoM
peMoHTa. Peuost Kpynnoro HacocHoro oSopygoBaHus Ha Hacocubrx craH-
qnsx opraHHgylor B coorBercrBun c cr{creMofi rexsuqecKoro ooclyxnna-
HlIs H peMoHTa, KoTopafl npercrasnrer codofi coBoKynHocrb BsaHMocBs_
SaHHblx cpercrB, TexHHrlecrcofi ,qorcyMeHTarluu H lrcnoJlHnrenefi, Heo6xo.
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'qHMbtx .qflg no'q'uepXaHHf, H BoccTaHoBreHl'lq KaqecTBa Hs$en[fl, Bxo,Un-
IIIHX B 3Ty cHcreMy' B ocHoBy cncreMbr ttoJroxeHo coqeraHue TexHuqecKo-
rO OSCNYXHtsAHHS }I NJIAHOBO-NEPHO.qHIIECKHX PCMOHTOB,

PeuoHr - KoMnJieKc onepauufir no ycrpaHeHuro Heuc[paBHocrrr, Boccra-
HoBrerIHrc pa6orocnoco6Hocru u pecypca u3lienufl urryt ero cocraBHbrx
qacrefi.

TexHuqecKoe o6cnyxuBaHue - KoMnneKc onepauuia no non.qepxaHrlr)
pa6oTocnoco6noctv Hnn HcnpaBHocTrr Hslrenus, npr{ Hc[onb3oBaHr4H no
HaSHaqeHHIo, OX H.q AHHVL, XpaHeHHH, TpaHCnopTI,rpoBaHI,tH.

cornacHo cncreMe Bce Bn,ubt peMoHT a ilnaHupyrorcs B 3apaHee ycra-
HoBneHHofi nocnegeaareJlbHocu,t, qepe3 onpe.qeneHHbre HHrepBanhr orpa-
boraHnoro BpeMeHn. Ognaro xapaKTep rpedyrorunxcfl peMoHToB, cpoKn Hx
BbIIIoJIHeHufl,, npHMepHule o6teubl, a raKxe BbrrrBJrenue ngHouJeHHbIx .qe-
ralefi, no.qnexarqnx gaMeHe, onpe.qetrflrorc s, Ha ocHoBe cBe.qennfi o Tex-
HHqecKoM cocrosHr{u HacocHoro ooopyroBaHHfl, nonyseHHbrx npH nper-
Bap?rreJrbHbrx rexHuqecKnx ocMoTpax Henocpe.ucTBeHHo nepe,q pe_
MOHTOIU.

Ilpr.r perrrouTe KpynHoro HacocHoro o6opy,uoBaHns r4cnoJrbgyercq cne-
IyrcIqSs repMHHonorHs:

KanllTanbHrtfi peuoHT - peMoHT, BblnoJrHrreuufi rrrr BoccraHoBJreHns
HCnpaBHocrH r.t nonHoro nnn onnsKoro K noJrHoMy pecypca o6opygoe a:Hu'-
c 3aMeHofi unu BoccraHoBneHl{eM lrc6rrx ero qacTefi, nrcnrcuu" 6uao"rra,
l ,  l r v  6 a F t t F r r - ^ - t . ^ - v - .rr rr l \  PgL ! JrnLrvtt^un;

rercyunfi peMoHT - peMoHT' BblnonHseurrfi B npouecce aKcnfl yarauun
Ins rapaHTHpoBaHHoro odecneqeHnn pa6orocnocodHocru obopy.qos aHun H
cocrorlrrlnilt us saueHbr H BoccTaHoBne:riwfl ero or.ueJrbHbrx uacrefi, Hx pe-
rynHpoBKn' a raKxe KoHTpOnt{ TexHr{qecKoto cocTorrHHs cocTaBHbIX qac-
rcfi;

pernaMeHrHpoBaHHrrfi pevoHT - nnaHoBbrfi pevoHT, BbrnoJruseurrfi c
nepHo.qHqHociEn if e oSbeMe, rcoropue ycraHonneHu a erccnnyarauro"-
sofi 'uorcyMeHTatlnn He3aBHcHMo or rexHr,rqecKoro cocrorrHn s vrsrenus, B
MOMEHT HAIIATA PCMOHTA;

peMoHT nO TexHtrqecKoMy cocrosHHrc - nnaHonrrfi peMoHT, npu KoTO-
poM nepHol{t4rlecKl'Ift rcoHrpoJlb rexHnqecKoro cocroflH}rrr BbrnonHrrercrr B
oSteue, ycragoBneHnoM B HopMarrrBHo.TexHurrecKofi ,qoKyMeHTa-
\ilH, a MOM€HT Haqana pOMOHTA Onpe.qenfleTCs T€XHHTI€CKHM coCTOs-
HI,reM H3.qenHfl;

odes:ru.reHnufi peMoHT - peMoHT, npn KoTopoM He
HATJICXHOCTb BOCCTAHABJIHBACMbIX COCTABHbIX qACrEfi
sKseMnnrlpy r{s,qe nus;

coxpaHseTcr npH-
K Onpe,uenelrHoMy

HeooesnHqeHHsrfi peMorrr - peMoHr, npH KoropoM coxpaHflercs npH-
HalnexHocTb BoccraHoBnel{Hbrx qacreff K onpereneHHoMy 3r(3er{nnqpy
usrenufii 
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ATPCTATHbIfi PEMOHT - ObC3NHrICHHbtfi PCMOHT, TIPIT
HbIC C6OPOIIHbIC E.qHHHtIbI 3AMEH'INTCg HOBbIMVT HIIH
poBaHHbrMH;

KOTOpOM Her{cnpaB-
3apaHee oTpeMoHTH-

peMoHTOnpHroEHOCrb - cBoficrBo o60pygon alug, 3aKrroqapqeecs B
ero npncuocooneHHocrH K npe,qynpexreHHrc, o6uapyxeHHro r4 ycrpaHe-
HHIo orKa3oB H HerlcnpaBHocrefi nyreM TexHnqecKoro o6cnyxuBa1urr u
peMoHTOB. PeuouronpHro.qHocrb xapaKTepH3yeTcJr cperHr{M BpeMeHeM
BoccTaHoBIIeHI{s' cToIaMocTbIo peMoHTa n TexHuqecKoro obcnyxn1aHnn;

paoorocnocodHocrb - cocTo flHve obopyroB aHtrs,rnpr{ KoTopoM oHo cno.
co6Ho BbInoJIHsrb 3a'qaHHue QyHrcqr'n c napaMerp aMyt, ycraHoBnenHbtMn
TpeooBaH uflMu rexHr,rqecrcofi gorcyMeHTarluu;

npe.qenbHoe cocroqHHe - COCTOqHr,te odrercra, npu KoTOpOM efo ,qanb_
nefiuas gKcnnyararJts,.qonxHa 6rrrr npeKpaqeHa r,r3-3a HeycTpaHr,6/rofo
cHnxeHr,ra eSQercrnBHocrr,r 3Kcnnyararruu Hr,rxe,qonycrnMofi, Heo6xorlr-
MOCTI{ npoBe.qeHHt KanHTaJIbHOfo peMoHTa, HeycTpaHHMOrO H3MeHeHH.fl
3o,qanHltx napaMerpoB HH)Ke ycraHoBneHHbrx npeIenoB, HeycrpaHr,rMoro
HapylreHna rpe60aauuir npaBHn TeXHHKH deSonacHocrr{;

TpyIoeMKOCrb peMoHTa - Tpylo3aTpaTbr Ha npoBegeHr{e o,qHoro pe-
MOHTa ,qaHHoro Fnila;

cpoK clyxbrr - KaneH.qapHaq nporonxnTeJrbHocTb gKcnfiyaraquu o6o-
py.qoBaHHg .qO Bo3HHKHOBeHr4s npelenbHofo cocT o'Iiltrs. grIrT Cil:/lcaHr,rfl.
PagnutrarcT cne,qyrcrrlne cpoKu clyx6u: ,qo nepBoto KanHTaJrbHoFo peMoH-
Ta, Me)rqly KanHTaJrbHbrMH peMoHTaMr (perraoHtHufi unrcn), ,qo cnHcauns
m cpeauwir;

peMOHTHrrfi qnrn T - uapa60rrca oo0pyroBaHnfl Mex.qy [ByM, nJra-
HOBbIMH KAIIHTAJIbHbII{il PCMOHTAMH, A I.N'- BHOBb BBOJIHMOTO O6OPYgO.
BaHHs - HapaborKa or BBona B 3KcnJryararlnro Io nepBoro KanuraJrbHoro
peMoHra;

MexpeMo'rHrrfr nep,o.q / - Hapa60rrca o60pygonaHnrr Mex.qy.qByMs
n'lIaHoBbIMI'I peMoHTaMId' IIp gggnxl,ITeJlbHoerb MexpeMonrHoro [epl4ola
ycraHaBJrHBaercq Hcxonff ns Hapa60TKH .qO nepBoro orKa3a rpynnbr 6rrcr-
pOH3HauI4BaIOrr(uXC_sr gera.uefi u c$OpOuarix e.q6iiii'.

.hs HacocHoro o6opyaon aH*fl. Hapa6orrca MexpeMoHTHoro qr{Kna u
MexpeMoHTHOro nepHo.qa H3MepfleTcrr B qacax.

5J. BIilTbI II OE-bEMbT PEMOHTOB, PEMOHTHbTE ItrHKJIbI
cucreva rexH'qecKoro o6cnyxnBaHnfl, H peMoHTa HacocHoro o6opy_

.qOBaHHfl BKJIIOqaeT Cne.qyriorrlHe OCHOBHbTe BHIbr peMOHTHbrx pa6Or: Tex-
HHqecKoe o6cryxr,rBaHHe; rercyu1Hfi peMoHr; KanHraJrburrfi peuoHr.

TexHuqecrcoe o6cryx'BaHne BKrloqaer KoMnJreKc pa6or no yxo.qy 3a
HacocHbIM o6opyggsaHl{eM' npoBe.qeHHe ocMorpoB, cHcreMarHrrecKoe
ua6ln.qeHHe 3a Hx HcnpaBHbIM cocrogHrreu, co6rrcreHr{eM npaBr4n gKcn-
Iryararru[ H HHcrpyrcuufi saBoroB'H3roroBurelefi, ycTpaHeHne MeJrKHx
HencnpaBHocrefi, KoHTponb H ocyuecrBneHue Heo6xo.qHMbrx Mep no gKo-
HOMHOMy pacxo.qoBaHnlo BCeX BH.qOB sHepropecypcoB. TexHuqecKoe
o6clyxl'tBaHne npon3Bo,ul,trcn cHnaMH oneparuBHoro unH onepargBHo-pe-
MOHTHOTO nepcoHaJla B npouecce 3Kcnnyar arr:r.:.f, HacocHoro ooopyaoBaHHs.

oclurotpsl rBnsrcTcn saxHefiuefr Qyurcuueft rexnnrrecKoro o6cnyxuaa-
Herfl, H saxropor'{, o6ecnesnBarorrluM 6esanapHfrHyro pa60ry HacocHoro
o6opyaoBa[nfl'. Karc cauocrotrenbHas onep auun ocMorpbr nnaHnpyrorcq
NCPC.q TEKYIIIHM H KANHTAJIbHbIM PEMOHTAMN. BO BPCMfl OCMOTPA NPOBC.
psroT cocroflHrre o60pyaoBaHnq, npon3Borsr rrucrKy, npoMbrBKy, npo-
'qyBKy' peMoHT l4€onnu[Ll, ,qoJII'IBKy unu 3aMeHy Macefl, BbrrrBJrsror re-
$erctrt 3KcnnyarauHn H HapyueHntr npaBnx besonacHocrg, yror{HflrcT coc-
TaB lr o6rev pa60r, no.qnexaulHx BbrnoJrHeHHro npH oqepe.qHoM TeKyuIeM
?rJrH KanHTanbHoM peMoHTe.

Tercyur'ril peMoHT - sro MHHHMaJrsnsrfr no oOrevy nnaHoBufr pevcHr,
nuerc'Illrfr npo$HaaKTHrrecKyro HanpaBJreHHOCTb. rlucrrcofi, nponeprcofr,
saveHofi 6rrcrpousHarrrHBaroulHxcfl uacrefr, Hararrcofi u perynHposrcofi
obopy.qoB aHH.fl r4 anna parypbt .qocTura ercr n o.q.qepxaH He o $opygon aHr,rs B
paborocnoco6Hov cocroflHr,rn .qo cne.qynx1ero KangTanbHofo peMoHTa.
Xorq rercyurufi peMoHT BblnoJlHsercr c ocTaHoBKofi HacocHoro arperaTa 'r
orKJIIoqeHneM ero or cetefi, no cBoeMy oorertay oH Henpo.qonxHTeJreH,
fiPorasso,ql{TcJr 6es [orHofi pasboprcn e6opoqHbrx err{HHrI nyrervr peMo1rra
sauOonee H3HorxeHHbrx Hg Htrx.

IIpu rer<yl4eM peMoI{Te oTKpbrBaFOT iircK B Hacoce, ocruarp'Baror Bc,o
[poTotrHyro qacTb, H3MepqnT 3a3opbr MexIy BaJroM H BKnaIbruaMH rIOA-
IxHnHHKoB Hacoca n IBuraTeJIfl' JIonacTflMH H KaMepofr pa6ouero KoJreca
(a ocenux Hacocax), ynnorHflrorrluM u 3au{prrHbrM KonbqaMg qeneBoro
y[norHeHux pa60rrefo KoJreca (e qenrpooexHbrx Hacocax), npoBepflror
Beprl{KanbHocrb, H3JroM o6urefi JrrrHnr,r BaJra H ueHTpoBKy poropa Hacoc-
HOro arpefara. Ha ocHos aHHH OCMOTpa r,r H3MepeHufi npuu'Maror peueHHe
no ycrpaHeHHlo BbISBJI€HHbIX HencnpaBHoctefi, noccraHoBneH urc HnH 3a-
MeHe ortcrponsHalunBaloquxctl uacrefi, a raKxe BbrrronHeHuro perynppo-
BOK H HacrpoeK. Bo speMrr reKy4ero peMoHTa KpylHbrx HacocoB, KaK
tlpaBHno' 3aMeI{gIoT HanpaBnqlolrlHe no.quHl-IHHKH c nuruo$ongeBblMl4
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BKna"EIIIIaI\iu 14, npO?t3BO.qgT peryJrr{pOBKy 3trrOpOB B CerMe}m{bD( nO$.uun-
HHKAX, 3AMCH'IIOT KONbUA CAJIbHI,TKOBOfi HA6[BKI4 H PESHHOBbIC MAHXCTbI
B canbHHKoBbIx H TopueBblx ynfloTHeHHgx BaJIa, npoBepfircT HtreHTHq.
Hocrb yrnoB ycraHoBKH ronacreit u padorocnoco6Hocrb MexaHH3Ma pas.
Bopora ronacrefi, npoBepsar repMerr.rrrHocrb coe.qnHeHnfi padoqero Ko.
Jreca, npororlHofi qacrn H cHcreMbr rexHnqecKoro BoxocHadxeHHfl.

K reKy[IeMy peMoF:Ty raKxe oTHocf,Tcrr Henpe.qBn.qeHHbre peMoHTbr,
BbI3BaHHbIe cflyqaftHul'ttl noBpextre*r4ilwtr, KoTopbre He Moryr Erlrt srr-
nonHelrbr B nopfl.uKe rexHetqecKoro o6cnyxHBaHng.

KanHtanrnrfi peMoHr - HaubonruHfi no oSreuy nxaHonbrft peMoHT,
rcoropufi 3aKrloqaeTcs B nonnofi pasOoprce HacocHoro arperara 

" 
i.o coc-

TaBHbtx ,lacrefi, BoccraHoBneHult Hnr gaMeHe HgHolreHHbIx ,qeranefi u c6o-
porlHblx e.qHHHUr perynHpOBAl/.vnit HanatrKe n fiCTbITAHHII nO nporpaMMe H
MeTo.qHKe' cocTaBneHHbIM cornacHO SKCnnyaTaUnoHHOfi H peMoHTHofi .Uo-
KyMeHTaLIHU.

Ilocle KanHTaJII'Horo peMoHra napaMerpbr Hacoca, pa3Mepbr conpqra.
eMbrx noBepxnocreft .uonxHbr coorBercrBoBarb rexHnqecKuM tpe6ona.
HHIM, npelleBnqeMbrM K HoBoMy o6opygoBaHl,rm.

KanuranrHrrfi peMoHT KpynHbrx HacocoB npoBorqr Ha MecTe Hx ycTa-
HOBKH. PeuoHr I'I BoccraHoBneHne H3HoureHHbrx .qeranefi u c6opouHrrx
€,ruHr.tq ocyulecTBJrrror Ha cneuHanr{3t{poBaHHo[{ peMoHTHOM npeAnpn.
ATHU.

IlorpebHocTb B peMoHTe HacocoB rr Lrx cccraBnux qactefi cyqecrBeH-
HO 3aBHeHT or KOHK-perHbrx yc"rroBnfi ercnnya?aufifi. Bug;i peMoiiroB; Be-
vosrHrrfi uHKJr, MexpeMoHrHrrfi nepno.q H pacxol ganacHbrx uacrefi, yKa_
3brBaeMbre B TexHHqecrcofi ,qoKyMelrraunu, ycraHaBJrnBarcTcq .qnq cpel-
HI4x noKasarereft Ha.uexHocru. IIpH groM pacrleTbt tsblnoJlHgrorcr Hg ycno-
BHe', tITo Hacocbl nepeKaqHBalor orHocurelbHo tlflcrylo gotry c co.uepxa.
HHeM B3BeueHHbrx qacrnu He 60nee 3 rcr/rra3. B cBrISH C 9THM nOrpe6-
Hocrb B peMoHTe HacocoB rng KoHKpeTHbrx ycJtoBufi uoxer cyqecrBeu_
Ho orrlHqarbcs or pacqerHofi. .[nn sToro HA OeHoBaHHH nOgrc-Hrp[tb,rofi
sKcnnyara\Hr| paspaoarbrBaror crpyKTypHyro cxeMy peMoHTHOTO r{HKra,

Ir\uruf,ax ilIreJ{craBJlfler coooll cxeMarnqecKog usoopaxeHHe nocJle.qoBa-
TenbHocrH BuroB peMoHTOB HaCOCa. crpyrcrypHas cxeMa peMoHTHOTO
rIr4KJra rcpynHoro Hacoca HMeer .qByxcryneH.rarrtfi BHn:

t ,H - T - T - T - T - T - K ,

r.qe H - HatraJro 3r(cnnyaraunn; T - rercyrqHfi peMoHT; K - rcanuranrHrril
peMOHr.

tlncno MexpeMoHTHbrx nepHo.qoB

n = Trp/T*
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rre Tcp - cpe.uHnfi pecypc ro KannTanbHoro peMoHTa, qi Tx - Hapadorrca
Ha oTKag ductponsHaulnBarculnxcf, uacrefi, u.

finn rcpynHbrx oceBbrx HacocoB, nepeKaqnBaarqnx Bo.qy c fonruuu
colepxaHHeM adpasunHblx npnMecefi, qncno MexpeMoHTHbrx nepHo.qoB

n ,= 16 000/2000 = 8,

r.qe 4p = 16 000 q -' pecypc ro Kanurarbnoro peMoHra; rH - 2000 q - Ha.
padorrca Ha orKas HanpaBnrrrcuero no.qurnnHnKa c nlrrHoSo[neBbtMr,!
BKJIAIIbtIUAMn.

IIpn arou crpyKrypHa.c cxeMa peMoHTHoro u!{KJra 6y.uer HMerb Br{tr
I I - T _ T _ T - T - T - T - T - K ,

JInn rcpynHLrx oceBr,rx H qeHrpo6exHbrx HacocoB QarcrHuecKan nporon.
xHreJrbHocrb peMoHTHOro UHKna COCraBJrRer 15 000 - 25 000 q, a Mexpe-
MoHTHoro nepno,ua - 2000-4000,r.

tlucno peMoHTHbrx ur{KJroB ga BpeMrr aKcnJryaTau}r}r Hacoca
z = 8760TK?/Tcp,

rne 8760 - ro,qoBofi Qona BpeMeHH, qi T - cpe.qHnfi cporc cnyx6rr, ner;
I(. - rcooQQuuneHr sKcnnyararlnn; Tcp - cpelHHfi pecyp .qo KannTanbHo-
HOrO peMoHTa, q.

ilnq paccMarpnBaeMblx KpynHblx oceBbrx HacocoB rrncro peMoHTnbrx
UHKJTOB 3A BpeMq sKCnJryaTaqHH

z  =  A 7 6 O . ? n . n A 4 l l ( n n n  -  1 O ?  - C
v r r r r ^ v v v v  -  

a 9 l t t  - t l t

IIonHan crpyKTypHar cxeMa peMoHTa, pas6Hran coorBercrBeHHo Ha
nrlTb peMoHTnbrx ur.rKJroa, 6yper HMerb BHn

H - T - T - T - T - T - T - T - K ;
T - T - T - T - T - T - T - K ;
T - T - T - T - T - T - T - . K ;
r - r - r - f - r - i - i - r c ;
T - T - T - T - T - T - T - C ,

r g e C - c n n c a u n e H a c o c a .
PeuoHrnrtfi uurcn H ero crpyKrypa sBnsrrorcn ocHoBoft gag paspa6orrcn

HOpMATITEOB RRaHoBo-npelynpelr{TerrbHoro peMoHTa.

53. PEMOHTHA'I IIOKYMEHTAIIII'I
PeuoHrHaq ,qoKyMeHTaUnq - ero pa6ovan KoHcrpyKtopcKaf, .UoKyMeH-

T8UH9, npelHa3HaqeHHas Ins noIroToBKH peMoHTHoro npol{sBo,qcTBa,
peMoHTa H KoHTponfl Hacoca nocne peMoHra. Perr,toHruyrc IoKyMeHTarIHro
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pa3paoarblBalor B coorBercrBnn c npe.qnoJraraeMbrM o6beMoM peMogTHoro
npoHsBo.qcrBa' c yrreroM 3KoHoMHqecrcofi uenecoo6pasHocrg u rexHilqec-
KHx Bo3MOXsocrefi peMoHTHbrx npe,qnpuatuit,.qnrr KoTOpBTX npe.qHasHa_qaeTcrr peMOHTHarr .qoKyMeHTarIHrr.

Pet'rosrHas .qoKyMeHTaIIHfl Ha KpynHbre Hacocbr pagpa6arrrsaercq Ha
ocHoBe:

padouefi KoHcrpyKropcrcofi .qoKyMeHrarruu;
gKcnnyararlHoHgofi .uorcyrraeHTaul{n;
aHaJIHsa peMoHTOnpHroIHoCTH H3.qelus, H ero cocraBHbrx uacrefi;
TexHoJroru,recrcofi ,qoKyMeHTauHH;
MareplraJroB no.qK oHTpotrbHofr erccnl y ar a\:an;
pegynbraroB HayqHo-HccJle,qoBareJrbcKnx pa6or no HccJreroBaHlrro rex.

HOnofHqecKHx npoueccoB peMoHTa;
npOrpeCCHBHbIx MeTO,IOB BOCCTaHOBIeHI{9 l.IgHOureHurrx geralefi;
onbrTa peMoHTa,KpynHbrx HacocoB Ha .qpyrHx peMoHTHbrx npelnpns-

Ttrgx;
aHaJIH3a rlPo,qonxl'ITenbHocrl{ rapaHrufiurtx cpoKoB gKcntryararlgl{ or-peMOHTHpOBaHHbrx HacocoB.

PevoHrHyrc roKyMeHTauun paepa6arbrBaror Ha HgrreJrge B ueJroM Hesa-
Br{cI,IMo or Harnrrus peMoHtuofi .qoKyMeHTauI{H Ha cocTaBHble qacTrl ug-
.qennt.

B peuoHrHofi .qoKyMeHTauHHr KaK npaBrrno, Heodxo.qnMo yqr,rrblBarb,
qroorr coxpaHsnacb BSar{MOSaMeHseMocrb .qerarefi u c60pouHbrx ernHHII,
A  t ^ l ? l a l o  t t ^ n ^ r i  ^ A h ^€t i€ir\':irs ''uiiurlbsoBani4cB TaKfie enoco6rt peMoHTa, KoTopble no3BoJIHJIn 6rt
B MaKcr{rtranrHofi cTeneHH BOCCTaHaBJTHBaT' pa3Mepbr reranefi n, rpyr'X
cocraBHbtx 'Iacrefi .uo nepBoHaqaJlbHblx. B cnyqasx, ooocHosaHHbrx rex-
HuqecKuMu unn gKoHoMr{qecKHMH 

Sarcroparrrnr,qoflycKaercs yKagbrBarb
peMoHTHbre pasMepbr.

cnoco6rr peMoHra, TexHr,rqecrcue rpe6oBa'Hq K oTpeMoHTHpoBaHHoMy
Hacocy' napaMeTpbl' onpe.qensrcIrlHe 3KcnnyaTaql{oHHble xapaKTepncTr{Kt4
rrocne peMoHTa, HopMbr pacxo.qa 3aracHbrx tracrefi H Marepl{aJroB n rpy-
rHe noKa3aTeJrH, BKnroqaeMbre B peMoHTHyto ,qoKyMeHTaqun, .qonxHbr
6srru TexHnqecrcH o6ocnoBaHbr H 3KcnepHMeHTaJrbHo npoBepeHbl.

PeuoHruyrc ,qoKyMeHTaIIHro paspa6aTbrBaror pag,qenbHo Ha rercyrqnfr H
KanHTaJnHufi peMoHTbr Hacoca.

Tercyu1ufi peMoHT npongBo/rl{Tcs, KaK rrpaBnJro, no gKcnJryaraqnouHofi
.qoKyMeHTarIHH. JlOrcyueHrarlnrc Ha reKyqufi peuonr paspadarbrBaror npH
seo6xo,quMocrl.r.

IIpa artnoJIHeHHI't KanHTaJIbHoro peMoHTa r{cnonLsyror B ocnoariorra py-
KoBo,qcrBo no KanHTaJIbHoMy peMoHTy. Pyrcono.ucrBo .qoJrxlro BKJrroqarb B
ce6s BBe.qeHHe, npHJroxeHne H cneryrcurae rnaesl: l. opraHnsaqus pe-
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voHra; 2. llpueurca n peMoHT H xpaHeHue peMoHrl{oro QoHaa; 3. ,lleuoH'
rax H pasboprca; 4. Texuuqectcue rpebonarlnq Ha leQercrarlnlo H peMoHT;

5. PeuoHT reranefi u cocraBHbtx uacrefi; 6. C6oprca, peryJIHpoBaHHe H

Hacrpofirca;7. HcnbrraHne, npoBepKa I,I npHeMKa nocJle peMoHra; 8.. Ilorc'
pbrrue, cMagr(a r{ KoHcepBauutl; 9. MaprclrpoBKa, ynaKoBKa, TpaHcnoprn'
poBaHne u xpaHeHue.

Bo sse"ueH:an yKa3brBaror noptrroK noJIb3oBaHHn pyKoBo.qcTBoM, xa'
paKTepucTHKy Hacoca, KoHcTpyKTHBHbre BapHaHTbr I{ KoHcTpyKTHBHbIe
pa3nurrnq, ycnoBHtre obosHaqeHr4s, neperreHb rexHnqecKnx,qoKyMeHToB,
KOTOpbre Hcnonb3yror BMecTe c pyKotso,ucrBoM.

B rn. I yrcasrrearor cneuu$nuecrcue rpeboBaHus K opraHn3aulln peMoH'

ra r{ Mepbr desonacHocrH npLI peMoHTe.

B rn. 2 onHcusapr oco6eHHocrn npneMKr.r Ina peMoHTa, KoMnJIeKT-
Hocrb, npaBHJra xpaHeHul peMoHTHoro SoH,ua.

B rn. 3 co,qepxarcs onHcaHne npHeMoB .ueMoHTaxa Hacocnoro arpe-
rara, yKa3aHlrs o nopnrKe nogroroBKH H3,uenns rc pas6opKe, nopcloK
pas6oprcu, ocoOrre yKa3aHHn no rexHl,rrce desonacHocrl{ H3-sa ocobeHHoc-
refi rexHonorr,rn,qeMoHTaxa Hacoca.

fnaea 4 cogepxnT nepeqeHb Bo3MoxHbrx geQercron n cnocoboB nx BbI-
rrBneHns, npugHaKr,r HencnpaBnMbrx ge$emon, cnocoOu ycrpaHeHufi Ie-

$ercroe, TexHuqecrcue tpe6oBaHr4fl K orpeMoHTI,rpoBaHHbrM ,qeransM LI He'
pa3beMHbIM coe.qllHeHnffM, Ireprexu .Ueranefi H conpsxeunfi c yKa3aHHeM

3oH rdsMepennfi H BogMoxHrtx ge$eKroB.

B rn. 5 uoueqarcT peMoHTHbIe qeprexn, nepeqeHb peMoHTHrtx onepauufi
c yKa3aHneM pexlaMoB pa6orrr, TexHHqecKHe rpebonaHnn K peMoHTy,
yKa3aHHs o HaHeceHr4H sar[HTHbrx noKpbrrr.rfi n nponepKe KaqecrBa BbI.
noJrHeHnux pa6or.

B rrr. 6 nocnegoBaTeJrbHo Ens rcaxgofr c6opouHofi elnuraubr r43Jraralor
npoqecc cboprcu, rpHroHKH, orJIa.uKH H perynnpoBaHus, TexHr,rsecKr{e rpe-

6geaHuq rc eo6npaer'aofi eoeraBHofr traerH I,r Hacoea B qenoM, Merogbr npo.

BepKr.r KaqecrBa c6opouHsx pa6or.

haea ? co.qepxHT TexHHqecKHe rpe6oeaHpls K orpeldoHTupogaHHoMy
Hacocy, nporpaMMy H Mero,qlrKy HcnbrraHHfi, cxeuy ycraHoBKH KoHTporIb'
tHo-H3MepurenbHbrx npu6opoB, Mero.quKy o6pa6orrcH pe3ynbraroB r,rcnbl-
rauufi.

B rn. 8 n 9 npl,tBo.qsr yKa3aHI{fI, HHcrpyKr{HH u ocobesHocrr{ BbrnoJrHe-
Hnfl 3Tlrx pa6or.

flonycrcaercs BMecro PyrcoBo.ucrBa no Kanr4TarrbHoMy peMoHTy pa3pa-
barrrsarr "TexHuqecKr{e ycnoBurr Ha KanflTanrHrrfi peMoHT nacoca", Ko-
Topble cogepxar roJIbKo cnerluaJlbnrre rpeboBaHul, oTHocsu1r{ecs K pe-
MoHTy yKa3aHHbrx H3reJlnfi. CoaepxaHne TexHutrecKnx ycnosnfi aHaJro-
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rHqHo corepxaHl'Irc pa3'qenoB PyKoBo,qcrBa no peMoHTy, B KoTopbrx r{gJra,ranTcs rexHrqecKl'Ie TpedoBaHnt K peMoHTy Hacoca H ero cocraBHbrxrracrefi.

K o'qsarenbHofi peMoHTHofi aoryueHrau,H orHocsrcr ,,Hoplrbr pacxo-'ua 3anacHblx qacTeit".tt "Hoptart pacxo.qa MarepnanoB,r, KOTOpbIe cocraB_JIsroT B BH.qe Be,qoMocrn, co.uepxaqefi HopMbr pacxo.qa 3anacHbrx qacrefrH MATCPHAJIOB HA O.qIIH KANHTAJIbHSTfi PETUOHT HACOCA.

5.4. TUIAHHPOBAHITE H OUHAHCI{POBAHIM PEMOHI.,OB
onpegeneHr,re o6revoe pa6or no TexHHqecKoMy o6cnyxnBaH'ro u pe-MOHTy HacocHoro o60py.qos aHus, npon3Bo,qurc.s Ha ocHoBe .qaHHbrx o3arpysKe o60py,qosaHHn Ha nJraHr'pyena'fi nepno.q BpeMeHr.r.
3a uec* MecsrleB .qo Haqana nnaH'pyeMoro ro.qa no scefi HoMeHKna-Type odopygoBaH,s' npI'HHMaeMoro B peMoHr cnerl'anr{g'poBaHHbrM'

npernpHflTr4flMvl npor{3Bo.grr pacqer norpebHocT?r B Kanr,rrarrbHoM pe-MoHTe' Be'qouocrb KanHTaJIbHbIx peMoHToB corJracoBbrBanT c HcnonHr{Te-JI'MH H SaKJIIoqanT c HHMI' .qoroBopa, flBJlsro,unecs ocHoBaHr{eM rn,BbrnoJrHeHng 3Tr{x peMoHTOB.
ocHoeHHM,qoKyMeHToM, no KoTopoMy opraHr,r3yercrr peMoHT, ffBnqercgro.qogofi nnaH peMoHTa. OcHosofi rns aoarurnarr" ro.uoBoro uraHacnyxaT cnoxHocTb peMoHTa, cTpyKTypa u npo.uoJrxHTeJrbHocTb per*aciHr_

H[#xHiT:,Ty:::::::.^p_1.j""_,yo.,"o.KoHrporrbHbreKaprbr,Bau'"i'"n;;;;;""*,:',ffi "##ffiilff ffi l.ilffi :.""ff ffi";yqnTbrBaTb cJre.qypqee:
BCe no'qroroBl'rreJrbHbre pa60rrr ,qoJIXHbr 6rnr BbnoJIHeHbI ,go BbIBO.qaHacoca B Kanr{Tanrnrrfi peMoHT;
npoBeleHHe peMoHTOB,qonxHo nnaHHpoBaTbcq

K'r.ua 3arpysKa HacocoB Mr{HHMatrb*a wu HMeerc,
Br{BoBaHHr;

Ha To BpeMrr ro.qa,
BOSMO)I(HOCTb pesep-

Han'onee qerecoo'pag'brM sBnsercg arperarH"rfi 
'*ero,g 

peMoHTa.
n ^ A r F ^ F ^,rp'r{'vJtar aruurrru 3aMeHy KoMnJleKTyrorqero odopygoBaHug u c6opouHruE..I,IHHU HA HOB'IE 'Nil SAPAHEC OTPEMOHTI{POBAHH'IE;

seo6xo.qr{Mo npr,rHuMarb Bo BHnMaH}re p$ynbrarbr onpe.ueJreHns Qar-THgeeKoro TexHHqecKoro cocTofiHHr.
fo,qonofi nJraH peMoHTa HacocHoro obopygon anrfl, cocTaBJrsercfl noonpe'qefleHUOfi Qoprtae. IIpu srov .qnr KaxAOfO Hacoca yKasbrBaercs Kpar-Kar rexHugecKarl xapaKTepHcTHKa, HHBeHTapHtrfi gouep, ro.q ycraHoBKH,peMoHTocJroxHocrb, MexpeuoHrHufi naproa 14 peMoHruufi qllrcl, Hapa-borrca c Harrara 3Kcnnyar a\\rvt,BHr r,r tara nocne.qHero peMoHTa, BH.u nJra-
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HHpyeMofo peMoHTa no MecsuaM' TpyroeMKocrb reKylqero H KanHTaJrb.
HOro peMoHTOB.

Ha ocuon aHnu ro,qoBo'o nJIaHa peMoHTa .qnff HarJrs.qHocr' H npocrorbr
noJIb3oBaHHfl cocraBnsror ro,qoeofi rpaQurc peMoHTa, B KoTopoM .qJrs Kax-
'qoro HacocHoro arperara B HarnJ{.qnofi Qoprrae aso6paxaeTcfl nnanoarrfr
BHI peuoHTa' BpeMff ero HaqaJIa H oKoHqaHHq. Ilo Mepe BbrnonHeHl,rff pe-
MOHTOB Ha rpaQrarce uso6paxaror QaxruuecKoe cocTo gHHe peMoHTa.

Tercyruee nJraH,poBaHr,re peMoHroB BKrroqaer B ce6s paspa6orKy Me-
cstlHoro nJIaHa peMoHTa HacocHoro o6opygoBaHus, rcoroprrfi cocraBJrfl-
ercs Ha ocHoBe ro.uoBoro nJraHa c yqeroM xo.ua BbrnoJrHeHrta pa6or nrperbr.qyuleM Mecque, QarcruuecKoro cocroqHHq o60pyaoBaHHs, HAilH.{H'-
Heo6xo'ultMblx rnfi peMoHTa MarepltanoB, 3anacHbrx qacrefr H peMoHTHoro
o6opy.qoea[us. IIpn coctaBJIeHI,rH MecqrrHoro nrraHa peMoHTa yrorHflroT
Aarbr Haqara n oKoHrraHnq peMoHToB B nnaHnpyeMoM Mecsqe. B nltaH uo-
ryr 6urr BKnrorreHbr npn ueo6xo.qzMocru pa6orrr, npoBe.ueHr.re KoTopbrx HenpelycMaTpHBanocb ro.qoBbrM nnaHOM.

KoHrponr QarctHuecKoro BbInoJIHeHlrs yrBepxreHHbrx nJraHoB peMoH-
Ta BKJIrcqaeT B ce6q oneparnBHrtfi exerHeeHrrfi KoHTponb Henocpe,ucrBeH-
Ho no 'uaHHbIM rpaQHrcon; TeKy''Iym perrcrpaunro cse.qerrrafi o BbrnorrHennr{peMoHTOB nO KaX,qoMy Hacocy; KBapranbHyn orqerHocrb o BbrnoJrHeHUD
nnaHoB.

IlpnueHeHue 3BM npfl nnaHHpoBaHHu cnocobcrByer noBbrure'Hro one-parHBHocrH' ynyquaeT ero KaqecTBo, odecneul{Baer qerrcHfi KoHTporrb
R L l n o n l { p r { t f f , . r v . n 6 t o r r ^ -  6 a ' a , , a r , , , - -  -  ^  a  -vvuvrvr\' ' 'or  ̂ ,E^ v'l. 'brx paoor, cHHxagT Tpy.qogMKocTb.

crouuocrb peMoHTHbIx pa6or onpe.qenflrcT nyreM cocTaBJreHHq cMerbr
3arpar Ha Kax,qstfi gu.q peMoHTa. Hcxo.qurrMn ,qaHHBrMlI .qflg cocraBJlenug
cMerbl cJlyxar ro.qosofi IJIaH peMoHTa HacocHoro o6cpyroBaHr{q, HopMa.
TI{Bbt BpeMeHu, r€ficrsymulafl Ha npernpnqTr.r' c,creMa onraT' Tpy.uapeMoHTHrdKoB. Crpyrcrypa cMerbr 3arpar Ha peMoHr e o6ueM Bu.qe BKJrn.rraer B ce6s: sapa60rHyrc nnary; pacxo.qbr Ha Marep'qnbrr nonysaopHK4rbr
H noKynHbre r43,qewrfr; HaKnarHbre pacxorbr; ycnyrH cropoHHHx opraHrr-sa.il; KoMaH.qnpoBoqHbre pacxo.qbr; orrr,cneH'fl Ha ynnaTy HanoroB.

B saellcuMocr' or r[oprrarr co6crseHHocr, op'aH'3aufiH, gKcnnyar npy-
rcuefi HacocHoe o60py,qosaHr4e, QuHaHcnporu"r. peMoHTHrrx pa60r ocy-IIIeCTBJISeT Henocpe.ucrBeHHo sKcnnyarHpynqafi opraHHsaur{r HnH Bbrrrre-
ntr \grr ro cr
v .  v r . u _ + q r l .



fnasa tuecras

IOITOIOBITEIbHbIE STAIIH PEMOHTHOTO NPCD{3BO.UCTBA

5.1. oprAHH3ArlHOHHAfl, KOHCTpyKTopcKAg
no,ItroToBKA PEMOHTA

I{ TEXHONOITI'IECKAg

Ilepea KanHTaJrbHbrM peMoHToM KpynHbrx HacocoB npoBo.uflr [orroro-
BHTeJrbHbre pa6oru, qro6rr obecneqnTb c nepBoro .uHs peMoHTa xoporlyro
opraHnsaunrc pa6or, nyque ucnoJrb3oBarb cpoKr,r, oTBe.qeHlrbre Ha peMoHT

opraHusau'oHHafl no.qroroBKa peMoHTa - 3To coBoKyn'ocrb pa6or,
HanpaBneHHblx Ha coulacoBaHHe BbrnoJrHeHr{s rexHotorHqecKl,rx onepa-
uufi u TexHoJror,qecKr,rx npoueccoB peMoHTa, odecnequBarorrt,x onr,-
MaJrbHbre 3aTpaTbr cpeIcTB, Tpy,qa H MarepHanoB.

opraHz3aunoHHas no.qroroBKa Haqr,rHaercs c cocraBneH,s Be.uoMocrr.r
o6reva pa6or H nepeqHfl cBepxnJraHoBbrx pa6or, onpererseMbrx rexHu_qecKHM cocrosHueM arperara nepe,q peMoHToM. Be,qovocrr oOreua pa6or
cocraBJrsercr Ha ocHoBe aHan'3a Sanucefi B )KypHanax peMoHTa H SKCnny_
araIIHH arperara H B xypH anax ae0ercroB, a TaKxe pe3ynbTaroB Hcnbrra-
Hr{s arperara .qo peMoHTa. B opraHn3au'oHHyro no.qroT.BKy BXO,q}rr 3aK-
JIIOqeHI{e .qoroBopa co cnequanl4Sr{poBaHHbrM peMoHTHbrM npe.qnpr{srHeM
Ha npoBe.qeHHe peMOHTa HacocHoro arperara, cocraBJreHHe CMerbr pacxo-
'uoB HnI4 yroqHeHl'Ie TllnoBofi cuerrt c npnBfl3rcofi rc KoHKpeTHrt*'yano-
BH9M peMoHTa H TexHI4qecKoMy cocrosHr4n arperara, gaKJrroqeHHe .uoro-
t l a t n n D  - a r , ^ " a w rDL'pvE ps&ruii'r.HbrM rrpe.qnpHgrl,leM C neooxo.qHMblMl{ Cy6nogpn.qqHKaMl,I,
pacnpe.qeJreHHe OoreMos pa60r BHyrpu peMoHTHOro npern puflTnn. Opra_
HHgaIIHoHHaq no.UroToEKa BKflIoqaeT TaKxe: cocTaBJreHHe gafiBoK Ha ueo6-
xo.qHMble MarepHanbl, 3anacHble rracTlr lr KoMnJreKTyrcune HgrenHg; pag-
Mer4eHr{e 3aKa30B Ha MexaHfiqecKym o6pa60rrcy KpylHoraoapurHbrx .qe-ranefi; cocraBne*Ue n yrBepx.qeH'e rpasurca peMoHTa; oQop4,rneH,e 3aKa-
308 Ha TexHonorHqecKyro ocHacrKy u uilcrpyMeHT; COCTaBJreHnq rpaQn-
KOB MATCPHANbHO.TCXHHIICCKOTO CHA6XCHH'; 3AKJIIOqCHI,TE OO'O"OPOJ'
aBTOTpaHcnOpTHbIM npeAnpHrrTlleM H cocraBneHue rpa6urea o6ecneqeHug
upoqecca peMoHTa aBrorpaHcnoproM. Ilprarcaeavn HasHaqaror pyKoBo.qHTe_
nefi per'aoHTa arperara H np€,qcraenrenefi 3KcnnyardrJuu rnq npoBepKr,r 14npHeMKH nocne peMoHTa ero cocraBHbrx qacreft H ySJrOB, a raKxe rJrs pe-
rrregntr rexHrrqecKidx 3a,qau, rpebyrcrrlnx cornacoB alvrfl,.

IIns pyKoBo.qcrBa opraHnsall?roHHor-{ norroroercofi Ha3HarrarcTcfl orBer-
crBeHHbIe nuua H ycraHaBJIHBaeTcq cpoK ee HCnOnHeHlrg. llcxo.qs H3 KOH-
KperHblx ycnonufi, onperenflIor .qnHTeJrbHocrb [o.qroroBKH.

Heomeunevofi qacrbro npolr3Bo.qcrBeHHoro [pouecca peMoH Ta flBr'-
ercg ero TexHHqecKaq norroToBKa, KoTopaf BKnroqaer KoHcrpyKTop-
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cKylo H TexHonot'HqecKyro no.qroToBKn. TexHnqecKarr no.UroToBKa npqMo
cBs3aHa c coBepueHcTBoBaHHeM peMoHTHOro npoH3BO.qCTBa H HanpaBne-
FIa Ha coKpaueHHe CpOKOB peMoHTa, CHrrxeHr{e 3aTpaT Tpyaa r,r MaTepl{anb-
HbIx 3aTpar, noBbILIleHHe KaqecTBa peMoHTa. TexHHrlecrcas [o.qroToBKa
BblnoJlHsercq cunaur KOHCTpyKTOpCKO-TexHOJrOrHrrecKHx 6ropo SKcnny-
arauHoHHoi,t u peMoHrHofi opraHneauHfi nnu cneqHanr3HpoBaHHbrx nper.
npnnrufi..

KoncrpyrcTopcKafl no.uroroBKa 3aKJrroqaeTcs e o6ecneqeH'H peMoHT-
Horo npe.qflp]tflTHn pa6ouHul,r qeprexaMn 3aBo.qoB-I,r3roToBurelefi Haco-
coB, 9JreKTpo.qBl,rrarenefr H Bc[oMoraTeJrbHoro obopy.qoBaHlrs, a raKxe B
paspa60rKe peMoHrHbrx ueprexefi H rexHHqecKHx ycnonnfi Ha ,qeoercra_' qttrc H peMoHr. Kogcrpy.K.TopcKarr no,UroroBKa BKnnqaer TaKxe paspabor_
Ky lleprexefi sa Mo.uepHH3auHIo arperaroB, cneunanbHbre npHcnoco 1neuus
H TexHoJroruqecKyro ocHacrKy, pa3pa6orrcy .qoKyMeHTauHH no coopyxe-
HHro H obopygoBaHuro peMoHTHofi nnoqa.uKn.

OcHosrnrM 3TanoM B KoHcTpyKTopcKofi norroroBKe sBJrsercfl pa3pa_
oorrca peMoHTHbIx qeprexefi, Koropaq npoBo.qnTcrr Ha ocHoBaHHu pa6ou1x
ueptexefi 3aBo.ua-H3roroBHTenq. EcnH pa6ouHe qeprexra orcyTcTByror, To
Int no.qnexalllHx H3rOTOBneHUrc H BOCCTaHOBTeHHTO reranefi cocraBJrrrcT
3CKH3br.

TexHolorHqecKafl no.qroroBKa cocronT B ooecneqeHnn npog3Bo,ucrBa:
onHcaHHflMH TeXHOJIOTHqeCKI4X npoueccoB peMoHTa, rexHolorrafi n3ro-
ToBJreHr,tfl 3anacHbrx uacrefi; pyKoBo.qrlrlHl,rn Marepr{anaMH no opraHu3a_
f l t f ? f  n A r t ^ r t h ^  

"!iar" Pu''v'vIlttj' '1 y 'rpa}JJtctlHro HNr; HopMaMH pacxo.qa MarepHaJIoB, 3anacHblxIIACTEII I{ KOMNJICKTYTOUIHX I,I3,UCJIHfi UA rcAXgUfr PEMOHT; HOPMAMH HA BbI-
noJIHeHHe peMoHTHbrx onepa\Hi4; rreprexaMn Ha cneunanbHbre Meranno-
pexyuue HHcTpyMeHTbr, cTaHorrHyro ocHacTKy rr cneur{aJrbHbre KOHTpOnb-
HO-rr3MepHTenbHbIe HHCTpyMeHTbr; BpeMeHHbrMH TeXHOrOrurrecKHMH yKa-
3aHHflMH no peMoHTy orlenbHbrx .ueranefi; HHcTpyKqugwu no pagnlrqHbrM
BHraM HcnbrraHufi cdopoqHbrx e.qHHHq; HopMaMu pacxo.qa Ha MeraJrnope-
xyulfe n npoqHe HHcrpyMeHTbI, BcnoMorareJrbHbre MarepHanbr.

B OyHrcuuH TexHonorn,Iecrcofi cnyxorr Bxo.qsr TaKxe: cocragJreHue
rparfnrcoe peMoHra; yqacrue n npoQeccuoHaJrbHofi no,uroroBKe pa6ouux;
nepuo.qnqecKaq no.uroToBKa npe.qnoxeHnfi no coBeprrreHcrBoBaHy1,c) pe-
MOHTHOTO npoHSBO.UCTBa.

I f ^  - o t ' ^ n ^  ^ ^ < ^ -A., Haqana paoor Becb BeMoHrHuil nepcoHan Heodxo.quMo nponHcrpyK-
TI'IpoBarb no BonpocaM opraHH3auHH H TexHonorHr{ peMoHTa, a raK)Ke cpo-
KaM ero npoBe,qeHHr. oco60e BHHMaHHe npn HHCTpyKTaxe cne,uyer y.qe_
nHTb rexHHKe oegonacuocrH npoBereHHq peMOHTHbrx pa60r.



6r. osopyroBAHrrn pEMoHTHoft, mrorna,mt

Pevosr KpynHbtx HacocoB ocyulecrsJrsercrr Ha MecTe Hx ycraHoBKr{.Ilosro'ury rcax.qrrfi pa3 nepe.q HaqanoM peMoHTa ycrpa'Barorcfl peMoHTHbrenno'ua'uKlr y peMoHTr{pyeMOro o60pyao"u"r", ru pa60ueu KOJrece, HaHanpaBntrcrrlnx no.q[runHr{Kax, Ha OnaHrleBrrx coe.qnHeHusx BaJroB, ygneKTpolBr{raTens H BcnoMorareJrbHoro o6opy,goBaHr.rs.
PevonrHar nJroqarKa - sro csobo.qHaq nJroua.qb rJu neperpy3orrHbrxonepauufr H.pa3MeueH,fl np, KanuraJrbHOM p'euoHre c60pouHux e.qHHHqn 'qeraJlefi o6opy'qoBaH,s, peMoHTHbIx np'cnocodleHufi H ocHacTKt{, a raK-xe 'qnR BbInoJIHeHHs peMoHTHbrx onepaqnfi, Koropbre no ycnoB,rM Tex-HoJrornu Heooxo.quMo npor{3B..qnrb s6nHsH peMoHTr{pyeMOrO o60py.qo.BaHI{g' PeuoHrHue nJIoqarKH .uonxHbr 6snr ooopyaoBa'br oHeprer'qec.K',rMH pa3BO.qKaMH u Haxo.q'Tb.ff B 30He .qefictsus rpyS'no.qbeMH.r.cP9,4craa.

Ha peMoHTHym nnoqarKy .qocraBJrflnr HeodxoEllvufi rrHcrpyMeHr,np'cnocooneHltx, 3anacHble lracr' H Marep'aJrbr. IIoonHsocTIr or Mecra pa-6or yctaHaBJIltBaIoT BepcTaKI'I c THcKaMu, *TIHKH .qns xpaH e'ue.HHcrpy-MeHTa u nepeHoCHOfi Hax.qaqHrrfi craxoK rn.s 3arorrKu pexyqero n py6n-qero HHCTpyMeHTa' K uecry pa60r no,qBo.qsr or KoMnpeccopa Bo3.qyx,ycTaHaBnHBaroT .qononHnTeJrbHoe ocBerrleHrre, no.qBo.qgf arleTnJreH .qng ra-SocBapKI{' ooopygylor Mecra .qnq K,cnopo,qHrtx oanJroHoB, .qocTaBJrgror3neKTpocBapoq'oe ooopyaosaH'e. JIna xpaHeHr,rfl qr4croro 14rpq3Horoo'tnpoulroro Marep r4AnA, cr{sr'rx KpenexHbix .qeTaJr eit. nMycopa ycraHaB-JIHBaToT cneqrraJrbHbre ffuIHKr{.
oco6oe BHlIluaHI{e np' oOopyao BaHuLt peMoHTHbrx nJroua.qoK y.qenqroTo6ecneqeHuro 6esonacHbrx ycnonnfi. rpy,qa H co3.qaHr{rc HopMaJrbrrbrx ca-HI{TapHo-rHrr,reHH rrecKux ycnonufi .
PeuoHrnpyerurrfi uacocnrrfi arperar orpax.qarcT or rpyrrx arperaroB,Haxo.gsqHx.s B sK.nny ararr^ru. 30Ha, R KOTOpOTi cosraercfl npou3BO[_

;:::Hffirr";x:"".rb 
rpaBMHpoBaHHa nngefi , rrn".r;;;;;;ofi . rpaHu-

!rvE,An',.'.,_..:-3-,i::_1.::l-9t-tl" nepe.q Haqarol{ pa6or ooosna.reHbr npe-Ar -. fr ,vAzrrvJrDr|blMt, l  JHaKaMH H IIa.qnHCfl l , IH HXH OfpaX.qeHI{gMtI.
K nocrosuHo .qeficrByrcrrlHM onacHbrM npougBo.qcrBenHbrM goHaM oTHo.cflTcs: TeppuTopr,ru e6nnsH HeH3onnpoBanHbrx roKoBe.uyqux qacrefi

SJI9KTDOVCTRHnR^rr .  r ra^o^ FA-^r--r - ----v-v'\r rvrv'rcr rrtrptrMeuleH'tl MaIIIHH u o6opy,qoBaHl{.a, a TaK-xe rpySoB no.qbeMHblMH KpaHaMH; 3OHbr c colepxaHHeM Bpe.qHbrx Be-IIIeCTB B KoHrlenTp_aufigx Bbrrue npelenbHo IOnyCTr{MErx;. yqaCTKH BOg-MOit(HOTo na.qeHHs nF€,[M€TOe.
Ha pertloHTHbrx nnoqarKax oTBoIflT MecTa .qng KypeHus H or.qbrxapeMOHTHoro nepcoHaJra, ycTaHaBnHBaroT oaqrcu c n'rreeofi x,nqqeHofi
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so.qofi n anreqKy,- rrrKaQunrc c uaboporra Heodxo,qnMbrx Me,qHKaMeHToB,
xpaHsr np'cnocooreHns .qnfl TpaHcnopr'poBK' n'crpa.qaBrur{x.

Ha peuoHTHblx nxoua.qKax, pacnoJroxeHHbrx HHxe ypoBHg Hr{xHero6reQa, xpaHqr Ha BI'r.qHoM Mecre cnacarenbHbre nogca.
PeuoHrnue nJIoIqa.qKH, pacnonoxeHHbre B noxapoonac'blx MecTax,o60py.qyrcr cpegcrBaMr,r noxaporyrrreH'n: noxapHbrMr{ pyKaBaMH, nec-KOM' BerpaMH, nOKpbrB anaM* H KOrrJMaun, 6arp a*yr, nonrr"*n', noxap-HbrMr{ TOnOpaMr.r, orHeTyruHTeIqMH.

63. IIOIIIEMHGI?AHCNOPTHOE OEOPYIIOBAHI{B
II TAKEIIAXHbIE InI|CUOCOB,IEHI|g

'[ln no'qteMa H nepeMeqeH'fl ,qeranefi n c6opouHbrx e,qr,!Hr{u KpynHbrxHacocoB' HMerorrlHx 60$uHe Maccy n ra6apnrrr, Heo6xo,ur4Mbr,MorrrHLre
rpysono.qbeMHbre MexaHHSMSr. MauuHHbre 3anbr HacocHbrx craHuHfi o60_py.qoBaHbl SneKTpHqecKLrMr{ MocToBbrMH norbeMHbrM' KpaHaMn, rpy3o_nolbeMHocTb KoTopblx paccqnraHa Ha Maccy nau6oaee rsxelofi MoHTax-Hofi e.qr'H,ubr c yqeToM lT%-nofi Ha,q6asrcr, rua.y rpaBepc n crpon. 3aMOHTaXHyn eII{HHqy rraoxHo npHHr{MaTb poTop 3neKTpo.qBr{faTejrg, pa_ootree Koneco vnn ',an Hacoca. B uaurns"o*une KpynHbrx HacocHbrx
crauqufi MOXer 6srT' ycraHoBneHo HecKoJrbKO MOCTOB'TX KpaHoB.

Ha rcpynHbrx HacocHbrx cTaHunsx rns o'clyxr,rBaHr{s garBopoB r{ co-poyrepxHBarcIrlHx peuleroK BO BpeMs 3Kcnnyar aLrHH H DeMoHre rrcn^nr-.
SyroTcfl Ko3JroBbre KpaHbr.

SnercrpuqecK'e MocroBbre KpaHbr HMeror, KaK npaBr{Jro, KpaHoByro Te-nexKy c IByMs KproKaMr.t, o.qHH H3 KoTopbrx rJraBHslfi, I apyrof BcnoMo-.
ratenrHrtfi. fpysonogbeMHocrb BcnoMorarenbHoro KpaHa o6rrqHo B5- l0 pa3 Me'bue, rreM rraBHoro, Ho cKopocrb' no.qbeMa sHaqrreJlbHo
6onrue. Enaro.uaprr gToMy c noMoqbro MaJroro KprcKa MHorue pagrpy3orr-
Hbre H MoHTaxHue paborbr npongBo.qrTc, orreHb 6sre+po.

_ _nllcoia 
noaienna rrraBHoro KproKa .qonxHa o6ecneqnBarb rpaHcnoprp_

poBKy orHHM HJIH rByMfl KpaHaMr'r nnEoro )/-?na HacocHoro aiperar-a iiE.Epad0rarout,M, arperaTaMn nn' B CTOpOH. Or HHx. OnycrcaH'e rnaBHoro
KpIoKa BHLI3 ,qonxHo npoH3BO.qHTbCr ,qo TeX nop, noKa cyutecrByeT BO3-
MO)KHOCTb onycKaHl{q B Kparep 6es nepecTaHoBK}t paoouero Koneca Ha-coca.

Bce KpaHbr,qoJIxHbI nep'orHrrecK' no.rBeprarbcg ocBl{.qerenbgrBo_
BaHHIo' Bo epeun ocBtreTeJlbcrBoBaHufl HcnbrTbrBaror u npoBepflror notr-.KpaHoBbIe nyTH, cTanbHble KaHarbI' KoHerIHbIe BbIICJIIoqaTenI{, TopMogHbleycrpoficrsa' IIonHoe rexH,qecKoe ocBr,r.qeTenbcrBoBaHHe BKJrnqaer n ce6qcrarr4qecKoe u lr.rHaMr,rqecKoe ucnbrraHHq KpaHa npobHrrv rpy3oM.
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CrarntrecKoe HcnbrraHue KpaHa 3aKrroqaercg B ToM, rrro Ha KproK nor-BCIIITTBATOT rPY3, COOTBCTCTBYIoIIIUfi HOMHHAJIbHOfi TPYsONO.q5EMHOCTH
KpaHa' no'qHuMalor ero Ha Bblcory 100 MM I{ ocraBJlgrcT B no.qBerueHHoM
cocrosHHH Ha l0 r"rHn. IIpu erou H3MepsrcT cTpeny nporn6a MOCTa, KOro_pas 'qonxHa 6urr He 6onee U700.qJIHHbr nponera rns gJreKTprdqecKoro
KpaHa H He 6onee U400.qn' pyttHoro. ocraroqHofi aeoop*"ur" MocraKpaHa 6rtrr He ronxHo: IIpn y.qoBneTBopr.rrerrbHbrx pe3ynbrarax crarr.r-qecKoro ucnblTaHus KpaH HcnbrrbrBaror Ha Harpy3Ky, npeBbrrrrarcqyro Ho-MUHaJrbHyro Ha 25%. Ecrpr !r 3ry HarpysKy KpaH BbrrepxlrBaer, npor{3Bo-
IsT IHHaMHqecKHe rrcnbrTaHLfl,.

IlnHalazqecKoe ucnr,rraH,e gaKrnqarcTcg B no.qbeMe r{ onycKa'r{H rpy-3a' Macca KoToporo na l0 % npenwuaer HoMlIHalbHyn rpysonorbeMHocrb
KpaHa' ,' nepe.uBrD*e*Uel MOCTa H TeJrexKr{ c rpy3orr,r. o.qHospeMeHHO npo_'Beptlor .qeficrsHe KoHerIHbIx BbtKJrroqarerefi H TopMo3""r* yarpoficre. HaKaxIoM KpaHe scHo o6ogHaqaror ero rpy3ono,qbeMHocrb t trary nocne.qHero
I{ cpoK cnelyrcueFo r,rcnbrraHufi.

Hecvorps Ha xecrKocru rpe6on auuit K ocBn.qereJrbcrBoBaHr{ro KpaHoBB npaKTHKe peMOHTA npvrlHflTo nepe.q orBeTcTBeHHbrMr,r raKeJraxHbrMH pa-OorauH [o'uBeprarb KpaH .qonoJlHl{renrHofi npoBepKe. Tar, Hanpr{Mep,
npex[e qeM Haqarb nepeHocrcy pa6oqero Koneca Hacoca r{Jrr.r poropa sneKT-polBr{raTeJrs, sror rpy3 HeKoTopoe BpeMrr .qepxar HdI peuoHrHofi nJro-qa'qrofi no,qBerrreHHbrM K KpaHy. Kporrae roro, oropBaB HeMHOro rpy3 0Tnora, npor{3Bo.qqr HecKonbKo He6ontuux noltero, , onycKaHnfi c pes_
KI{M TonMo)re}r lrFr, rrncr FAF^ ,-^^R-- --E---r---y-^rv----vr '- ,  AJL4 LrtL v erLrubr yoe.qHTbcq B Ha.qelKHocrl{ TopMo3oB.B rex MecTax, r.qe nepeMerrleH,e H no,qbeM rpygoB c noMoubro KpaHaHeBogMoxeH, npuMeHffIor pyqHbre H gneKTpHrrecKHe TaJrr! rpygono.qbeM-.Hocrbro 0,5; li 3; 5 r'r l0 r. .[nn nogbeMa nerKHx rpy3oB Ha Heoonbruyro Bbr-cory npr{MeHrrroT pyqssle raJrr'. Tan' npercTaBJrfler co60fi rpys.nolbeM-nrtfi uexaHI43M' cocro','Inia us uenHoro noJrr{cnacra u pe.qyKTopa c pyq-HbrM npr{Bo.uoM OT oecrcoHerrHofi uenn HrH pbrqaxHoro xpanoBoro Mexa_HIc3Ma' Peayrcrop Moxer 6trii BbrnoJrHeH B Blr,qe qepBsqHo rr nnu uecre-peHuarofi neperaqu.

Pyumyro TaJrb c qepBqqHbrM peIyKTopoM no.gBerrrHBaroT K KOHCTpyK_
rlr{sM 3a BepxHnfr rcprcrc. rlepee np}rBo.qHyro urecTepHrc, ycTaHoBneHHyro Ha

::tj}? 
nepeKHHyra 6ecrcoHeqHas rnroBas qenb. Ilepeuerudn qenr Bpyq-rarrv, Aip-yr-.,\r,qxr BO Bp€ii4eHHe npHBO,rIHOfr eaa c qepBqKOM, KOTOprrfi npu-BO.qHT B .qBr{xeHHe qepBsqHoe Koneco u cn.uJ{rqyrc c Hr{M Ha oIHOM Banyrpy3oByro 3Be3.gorrKy. fpysoBas qenb orH6aer sBes.UorrKy H poJrHK Hr.rx_Hero bnorca, K KoropoMy no.qBellruBalor no.qHuMael,r+rE i.pirg. B sagrcr-MOCTH OT Hanpa'neH'r BpauleHr.rc qepBsrrrHoro KoJreca co sgeg.qoqrcofi

KpIOK C rpy3oM 6yaer no.qHnMarbcsr r{nH OnycKarbcr. carrroropvossulaffcf,
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rIepBflqHas nepelaqa npeloTBpaIIlaeT caMonpoH3BoJrbHoe OnycKaHHe
r{HxHero 6norca c rpysoM.

PyuHrre rann HMeror orpaHuqeHHyro 3oHy ,qeficrsus, TaK KiK vrMu
MoxHo noIHI,IMarb rpy3 TonbKo q ToM MecTe, r.Ue oHH 3aKpenneHrr. Ilro6rr
pacrxuprrrb goHy ,qeficreus raJru, ee norBelrr,rBarcT K TeJrexKe, Koropaff
nepe.qRuraercq no MoHopenbcy (aayranponofi 6anrce), nogBerrreHHoMy K
nepeKpbrrrrro.

ItlecrepeHHarr raJlb npnBo,quTcq B .qefrcrene aHanorfiqHo uepenuHofi.
IIpn rcone6arenrnoM .qBlIXeHHI4 pblqara sy6 Snrccaropa, 3arlenJrrrrcb c rpe-
qerxofi, noBoparruBaer ee. Brraecre c Tpeqorrcofi Bpaulaercq xo.qoBofi na-
IrHK, H rrepe3 napy rrJecTepeH BpauieHHe nepeAaeTcfl Be.qoMoMy BaJry, Ha
rcoropstfi nocaxeHa rpy3oBarr 3Be3,qoqKa. IIpH BparrIeHHH 3Beg,uoqKa
yBrreKaer ga cobofi qenb c rpysoBbrM KproKoM r{ ro,qHHMaeMbrM rpysoM.
B rcopnyce raJrn r,rMeercrr TopMo3Hofr .uucrc H xpanoBuK c co6aqrcofi, t.a-
Iolrllle Bo3MoxHocrb ocraHaBJIHBarb rpy3 e nro6oNr noJroxeHnn npn ero
no.qbeMe H onycKaHvu. Pltqaxuue raJIH BbrnycKaror rpy3ono.qbeMHocrblo
0 , 5 ;  I  n  1 , 5 r .

Bonee coBepueHHbrM rpy3onorbeMHbrM MexaHrr3MoM, qeM pyqHaq
TaJIb, qBrflercn 3reKTpHrrecKaq rans (renrsep), TflroBbrM MexaHH3MoM Ko-
ropofi cnyxrlT ne6errca c gneKTpHqecKHM npnBo.qov. YnpaenercT no.qa-
eMoM l{ nepeMeIrIeHHeM rpy3a c nynbra, Koropbrfi norseueH K TaJrI{ Ha
rnbrcou na6ene. fpysonoabeMHocrb 3neKTpnrrecKHx ranefi cocraBnrrer
0125-5t, a cKopocrb no.qbeMa rpy3a 3-18 v/r,aH.

Ilepea pa6orofi TanH. TuareJlbHo ocMarpnBaror. Oco6oe BHnMaHHe o6-
pauaror Ha cocronHne rpysonoft qenn H caMoropMoxeHne raJrn. Kaxras
TaJIb ronxHa 6urr cna6xeHa ra6nnqrcofi c yrca3alruelr rny3ono.qbeMHocrr{,
.qarbl HcnbITaHI{q H cpoKa cnelyrc[lero HcnbrraHHs. [Ipn nsHoce or.qenbHbrx
3BeHbeB rpysonofi uenu, yMeHbue:r.nu vrx.qnaMerpa na 30 % uent 3aMeHq-
ercfl Hosofi.

JIla nogbeMa H nepeMelleHl,Iq rpJ3oB B Mecrax, rro HeBogMoxHo HC:
noJrb3oBarb KpaH v rann, npuMeHeror ne6egKn c pyqHblM r,r MaurnHHbrM
npr,rBo.uar"rH. JleoerKa cocronT H3 Kopnyca, B KoropoM Haxorrrrc-er 6apa-
6aH c HaMoraHHbrM TpocoM H MexaHH3M rrpuBo.qa. o.unrr KoHeu rpoca Kpe-
nr{rcs K KproKy c nepeMetqaeMbrM rpy3oM, a apyrofi - rc 6apa6aHy. Ivle-
xaHH3M npuBo.ua Moxer 6urs pyrrHbrM H 3neKTpHrrecKHM.

Ilpra per"roHrHblx padorax npuMeHqlor pyrrHbre pbrrraxnue ne6elKr{ rpy-
3ono.qleMHocrbrc l15 u 3 r H 3neKTpHqecKHe rpy3onorbeMHocrbrc 0,5 -

12,5 r..[o Ha,Iana pabotsr Kopnyc nedegrcu Kpensr K crauuoHapHoMy rrKo-
pF, K KoHerpyKunsru 3,uaHHfI nr,r6o yKpennfiror rpysor',t (6anrracrou), yrc-
nalbrBaeMbrM Ha paMy. TpyrqHecq qacrH neoegrcu neper paoorofi .qoJrxHbr
6rttr-xopouo cMa3aHbI. [Ipu pa6ore seo6xo.quMo cr,rcreMarr.rqecKn npoBe-
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psrb ropMo3a ne6e.qKn' a Tal(xe cne.qr{Tb 3a npaBgnbHofi HaMoTKofr rca.Hara ua 6apa6aH.
IIpn sarcpenJleH'Ir ne6egrcn sa xenesooero'Hbre KorroHHbr Ha yrnaxKOJroHHbr craeqr npoKna,qKr,r H3 Tpy6 Hnr{.qoco*, *oropria nproo*oaHnrorKaHAT oT nepeTilpailvrr ocTpbrMH yFnaMr KonoHHbr.
IIpn nogbeMe rpysa o.qHoBpeMeHHo,qByMJr, re6e,qrcaur.r KoHcTpyKrtlrr,rHX Cneryer no.g'upaTb rarc, uro.br cKopoc"" ru""" a'nfl KaHaroB Ha 6a_pa6aHu 6rrnu o.qr{HaKoBbrMH.
Jleoe'qrca 'uonxHa 6rtrr Ha.qex'o saKpenne'a H ycTaHoBJreHa rarc, uro'rr

J#:l*:rlo 
BbInorIHHrb MaKcr{MarrbHoe q'cro norbeMHo-rpaHcnoprHbrx

nna BcnoMoraTeJrbHbrx no,qbeMoB *r nepeMerqeHnfi Ha He'onrunepaccroflHl'Is np'MeHslor peeqHbre, B?rHToBbre H r'.qpaBJrr{qecK'e .qoMKpa-TbI' npe'qcraBJlsrcque cooofi no.qbeMHble MexaHugMbr seoonrurux pa3Me-POB I{ MACC'I. PCC.IHHfi IOMKPAT COCTOI,IT I{3 KOPNYCA, BHYTPII KOTOPOTOnepeMerqaercq Bbr,qBHXHax pefixa c sy6qavu. Ha 
-pefire 

tlrurra, Jrana,nocpe'qcTB'M rcoropofi no.qH'Maercs rpys. Ilo.qHurraarr rn" onycKarorrpy3 BpauleHr4eM pyKosrKr{, coe.qnHeHUOfi c peftrcofi cucreuofi uecTepeH. rJIra yggpxaHl'Iq rpysa Ha onpereneHHofi Bbrcore ycraHoBneH xpanoB'Kc co6aqrcofi' IIpu otrprtrofi co6aqrce rpys yrepx'Baercs roJrbKo ycrJrr,reM,npuJloxeHHbtM K pyKoflTKe, qTo qBJrseTc, cyuIecTBeHHbrM He,qocTaTKOMpeeqHbrx 'qoMKparoB. peeqHsre ,qoMKparbr HMeror rpys.norbeMHocrb3-5 r.
BHHrosofi .qourcpar cocronT r.r.3 K_opu)/ca c sa.qenaHHofi B HeM raiircofi,B K'ropyr' Bxo.qnr rpy3.Bofi suHr. Ilo,greu u onycKa'He rpysa ocyulecr-BJrseTcs BparrleHneM Br{HTA, CHabxeHHOrO pyKofiTKOfi c rperuorrcofi. BuH-TOBbre .qoMKpa*r Han60nee ygooHbr B puoor" TeM, qro oHr.{ caMoropMo_gsTcs. llx rpysono.qbeMHocTb cocraBnqer 215_20 t,
fu.qpagn,qecK'e ,qoMKparbr cnyxaT Anfl norl'eMa u nepeMerrleH'soqeHb donrurx 14 TsxeJrbu rpy3oB. IIol ,qaBneHlreM MacJrar rro.qttBaeMoroB IIHnHH'qp IIpH RoMoIqH sneKTponp]IBorHoro RrtH pyqHoro Hacoca, nop-

ffi;#H:Xn ?:::::::1T,j*:.:1111'er rpvs Ha Hv,KHvro Bbrcorv.
____a_i! Avii.ir-\i,aibi iibiiiycr(arcTeg rpy30[o.qrgMHoc?brc 5_ 200 t.B npoqecce sKcnnyararlnn npoBo.qurcfl repuo.quqecK[fi ocvorp roM-KparoB' IIpH ocuorpax .qoMKpar' pae6npm, i cMa3brBaror. ocoooe BHr{-MaHlre oopa''IanoT Ha CocrorrHr{e T.pMosnbrx ycrpoficrts peeqirbrx AoMKpa-T0B' caMoropMoxeH'e BuHToBbrx u HcnpaBHocrb KnanaHoB rlupaBnr{-qecKHx .qoMKpaToB.

JIna ocyrqecrBneH's no,ubeMHo-TpaHcnoprHbrx onepaquft npu peMoHTeKOHKperHOro HacocHoro arperara npuooperaror HJrH r3roToBnsror raKe-JlaxHbre npncnoco6neHus. K Hnu orHocsrcs KaHaTbr, uenn, cTponbr, cKo-6n, psrna'6onrsr, TpaBepcbr, dfloKn, nonncnabTbr H .qp.

IIpn nrtnonHeHnu TaKenaxHrtx pa6or npnMeHflror cTaJrbHbre, neHbKo-
Bbte KaHarbI H KaHarbt lI3 cI{HTerHqecKHX Marepl{anog. craarHbre KaHarbr
I43FOTOBJIqIOT H3 BblcoKonpovuoil cranrHofi npoBonoKH MapoK B (errcrunfi
copr), I (nepnsrfi copr), II (nropofi copr) .quaMerpoM ro 3 MM, nperer
nDoqHocrH Koropoit npm pacrrxeHHr.r cocraBJrfler 1200-2600 MIIa. Ilpono.
JIoKH cBHBarcT B npr.qn, a npr.qn cBHBaroT B KaHarbt. O6uqu0 rcaHar coC-
Totrr H3 rrrecTn Kpyrnbrx npqlefi, odeueaevbrx BoKpyr cep.qeqHr4Ka H3
neHbKH HnH gxyra. MsrrcHfi cepgeqHnK npH.qaer KaHary gracruqHocTb H
cnyxr,rr rcarc 6rr MacJreHKofi, ygepxr,rBar e ce6e cMa3Ky H npe.qoxpaHg,
npoBonoKy oT pxaBneHHs.

KoucrpyrcT'BHo KaHaTbr pasn'qaror no 0oprrae ceqeHr.rfl, rrr'cny npoBo-
noK B nps.qflx, t4ncny npagefi, HanpaBneHuro cBHBKH nps.qefi e rcaHare r.r
npoBoJroK B nps,qgx, Tr{ny cepleqHr{Ka.

IIng rcounJIeKToBaHI,Is TaKenaxHbrx ycrpoficra, H3FoToB.[eHufl cTpo-
noB H qaJloqHblx npncnoco6nenrafi npnMeHqrorcq cTaJrbHbre KaHarbr cne-
,qyror4lrx rr{noB: TJIK-O (c roqerrHo-lnuefiurrv KacaH}reM npoBonoK B
npnaqx) Hs IIIecrH nps,qefi no 37 npoBonoK B Kaxlofi c o.qunM opraH'qec-
KHM cepAeqHuKoM H I.naM.erpoM KaHara I 1,5 - 47 uu; TK (c TorreqHbrM

opraHurrecKuM ceprerrHnKoM H ,qnaMerpoM KaHara I 1,5_ 35 rrarrl.
K rcax.qoMy cranbHoMy KaHary gaBo.uoM-HgroroBr{TeJreM .qonxeH 6urr

NPUNOXEH CEPTHSHKAT, B KOTOPOM YKA3bIBANTC'I .qHAMETP H .qJIHHA KOH-

iioro pa3pbrBHoro ycnnHs npoBonoK.
Kauaru nrr6nparcT c yrrerou rcoasQlrrl'eHTa sanaca npoq'ocr', KoTo-

pufi ycraHaBJrHBarcT B SaBr,rcr,rMocrn or HasHaqeHus fpy3gnogrerrgofi
-  l f - ^ t - t ^MaIr-ttIrIbI. noSQqfiuueHToM Sarlaca nporrHocrH Ha3brBaercq qHcrlo, noKa3br-

Baloqee' BO CKOJIbKO pag CJIeIyeT yMeHbuIHTb Harpy3Ky Ha KaHaT nO CpaB-
HeHHIo c nperenrHofi Hatpy3Kofi (paopuBHbrM ycnnr4eM), qro6u nepeMe-
IrIeHHe rpysa 6uno 6egonacHuu. HanueHtrunfi ,qonycruMufi rcoe$QnulreHT
sanaca npoqHocrr.r npnBe.ueH B ra6n. 6.1.

Pacqer KaHaroB Ha npoqHocrb .npolr3Bo,qnTcs no Qoprrayne
s -- r/k,
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Ta 6nuqa 6.1. Hernrerrmoi gonyctroafr roSQrlucrr $nrca
npoqEocn KtEtroB

HasHaqeHue Kauara H xapaKTeprlcrnKa rpy3o-
notrrevnofi MauruHbr

KoaQQlrqaern sa-
naca npoqHocTu

Ipysonofi n crpenoeofi Anr rpysononreusofi
MSIUHHBI C pytrHblM npnBogoM

fpysonofi H crpenoaofi [rlq rpy3ono.qrevsofi
MaruxHbl c MstrrHHHbtM npilBotroM n pexHMoM
pa6orbr:

JTCTKHM

cpeAHHM

TgXEJIEIM

PacqanKr{ (aanru)
Kanaru ne6eAox, npeAHa3gaqenHbrx Errt
nogaeMa np.qefi

5
5,5
6
3,5
9

r,qe s - HaHoonbruee lonycrHMoe ycurlHe B KaHare , Hi r - pa3pbrBHoe ycH-
JIne KaHaTa B ueroM, Hi k - noasQnqneHr 3anaca npoqHocTn.

Hsgoc KaHara onpe.qeneercrr BHerrrHHM Bn.qona n trr4cfloM o6pbrBoB or-
,qeJIbHbIX npoBonoK Ha InI{He O,qHOTO lllara CBHBKH. IIpn USHOCe UJrH KOp-
po3HH, [ocrnrlrlnx 40 % u 6onee nepBoHatrarBHoro .qr{aMerpa npoBoJroK,
KaHar .qonxeH 6rtrr 3a6paKoBaH. KaHaTbr c o.qHofi o6opnaHHofi npngrro
HnI{.oOpbIBoM 10 % npozonoK B nps${ Ha [nr{He olHoro mara cBr.{Brcr{ 6pa-
l f l t r a t .F  t  l t a  ? ta rn r t n rah r  r  r an t -a i i t r r a i r t r  r r ^nnF r  a^hAr r r r6.\ ,  rvr . l  l rv AvrrJ !r\4rvt r\  r4ctJrDnE[l. |J.\ ;ryry trLrrLrJlI tJLtE clI tytt ! . t .

IleHrrcosbre KaHaTbr nerqe craJrbHbrx, Ho ,rx pagpbrBHoe ycnnue gHaqn-

TeJIbHO MeHbIIIe, nOSTOMy HX npHMeHsrcT qaqe B KalreCTBe OTTS)I(eK H
cTponoB npn no.qbeMe He6oJrbrunx rpy3oB. llsrorosnsnr neHbKoBble, Ka-
Harbl cBI{BKofi npslefi, cKpyqHBaeMbrx H3 ,qJr}rHHoro neHbKoBoro BoJroK-
Ha. IIeHbKoBbIe KaHarbr BbrnycKaroT ;nponuTaHHbrMu ropgqeft o"ronofi u
Henponl{TaHHbIMH (6enrHrre),.quanaerpoM l0--29, rrarrr..KogQQnqneHi sana-
ca'npoqHocTr'r .qIIs qa]IoqHbrx neHbKoBElx KaHaToB npr.rHnMaroT paBHFtM 8.

Kauarrt Hg l{cKyccrBeHHbrx BorroKoH (rcanpoHa, nepflorra) ropag.qo npoq-
Hee, seM neHbKoBbre. oHH He nopTflTcrr oT Bo,qBr u He.nolBepx(eHbr rHH-
eHl.lrc. MatepuanoM .qns KanpoHoBbtx KaHaroB cflyxur KanpoHoBoe BotroK-
'HO, CBHTOe B Ka6OJrKr,r, a 3areM B npfi.qH. KanponoBbre KaHaTbr BbrnycKaaT
.quaMetpona 7,9-63,7 una. i

IIpu BbInonHeHHlr raKeJlaxnbrx pa6or KpoMe KaHaToB ,npnMeHsror

cBapHble I{ nJlacTuHrlarbre qenH. CaapHrre qenH ngForoBnflrcT H3'MflrKofi
JlerlrpoBaHHofi Kpyrnofi craJrr{ MeJrKo3epHHcrofi cTpy,KTlrpbr c ;flp€,qeJroM
npoqHocrr{ Ha paspbrB, paBHbrM 370-450 MIIa. :

IlractnH.rarbre uenn cocroltr ug napanneJrbnbrx craJrbnbrx'BaJrHKoB,
pacnonoxeHHblx Ha paBHbrx paccTorrnkrrrx (ruarax) u nonapHo coerlrHeH-
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Pnc.6.1. Cxevu crponoB

Hbrx cTaJrbHbrMH nnacTHHaMlr. IInacTHHbI KpentT Ha uefiKax BaJIttKOB pa3-

BAJIbqOBKOfi HNH UNIHHTAMI{.

IIpn obnn3Ke no.qHnMaeMoro rpy3a Hcnonb3ylor uenHble crponbl, Ko'

Topbre cflyxar [onbue KaHaTHbrx, TaK KaK MeHbue H3HauII{BaIOTCfl OT
qacrbrx H3rH6oB Ha ocrpblx rpaHsx rpy3a.

Pacqer uenefi npoBo.usr aHarorurrHo pacrreTy craJlbHbrx KaHaroB c
KOsooHrIneHTOM 3anaca npOqHOCTr,r B SaBT4CHMOCTH OT yCnOBUfi pa6Orn,
^ 6 h t r i  r t  r  2 -  Q
PClDnDrrq rr- (rr

IIpn HsHoce 3BeHbeB uenn, rocrurattlueM l0% nepaoHaqarbHoro Ina-
Merpa, ,qonycKaeMarl Harpy3Ka Ha uenb IoJrxHa 6rnr cHHXeHa Ha 25%,
nplr HsHoce 6onee 25% nepBoHaqarbHoro lHaMerpa qenb .qonxHa 6uru
3a6peKoBaHa. '

IIpn uoHraxHbrx H peMoHTHbrx pa6otax ncnonb3yrorcs pa3nnqnbre cTpo-
NbI - OTPCEKI{ KAHATOB I{NN UENH; CO€THH€HHbIC B KONbIIA HNI.I CHA6XCH.
Hbre no,qBecHbrMrr r{ rpy3o3axBarHbrMH npHcnocooneHHsMH, KoTopbre o6ec-
neqr.rBaror orrcrpoe, yIooHoe H Ha.qexHoe saKpenJreHr{e rpy3oB. Cyqecr-
Byer HecKoJrbKo pa3HoBlr.qHocrefi rpy3oBbrx crponoB: KaHaTHbre (cK), qen-
Hbre (CU) n yHunepcaJlbHbre KaHarHue (YCK). IIo qycny BerBefi crponbr
pa3.qensrcT Ha o.qHo-, qeTbrpexBeTBeBbre r{ yHr{BepcilrbHbre. Huclo BeTBefi
^ n - A f r a  - t  t K t t - ^ r ^  r r r  r ^ A ' r t  a -  , L a - r  , a  t  r ,  r r ^ A
LrPvrra E DruyrP4rul .D \rctE xrvrlrvrvLln vr vrvyrvrDr 'r rvrotuDl rrvl{Irfrru.1Ervr\rt u r Py-

3a, ,quaMeTpa KaHaTa. Hauoonruee pacnpocrpaHeHne nonyqHrrn cTponbr

lByx rHnoB - o6nerqerrHbre u yHHBepcanbHbre (pnc.6.1).

O6nerrreHHbre crponsr (puc. 6.1, a) HsroroBnqror H3 craJrbHoro KaHaia,
Ha KOHUaX KOTOpOTO BbrnOJrHeHbr nerJrH C KOyTUaMU nnu npHCOe.qHHeHbI
KproKH. Ilnuua cnJrerKr.r au6npaeTcff Hs coorHourenus a = 20d. B ra6n; 6.2
npHBe.ueHbr pa3Mepsr o6rerqeHHbrx cTponoB.
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Ta6nnua 6.2. PrnrepHodnerqcmor crtxrnoBr r.u

Jlnartlerp KaHa-
u d

Xansa cnneT-
K H A

.llnnna crpo-
n a l

Ilnnsa neT-
n u b

O6ulas [JmHa
SATOIOBKH

8,7
8r7
8,7

l3
l 3
l 3
15,5
l'1,5
17,5

130
130
130
200
200
200
240
2'.10
270

2000
4000
8000
2000
4000

l0 000
3000
4000

r0 000

3180
5180
9r80
3541
5541

u 541
48E3
6191

L2 I9T

350
3s0
350
400
400
400
500
600
500

T a6nn u a 6.3. Panrepu yrecpcrJtbEf,u crponoB, r.ra

Jluaverp ra-
nara d

.[nnna cnrrgf-
KH 01

Jlnnna crpo-
na l l

O6rqas ,qJrHHa
SATOTOBKH

19,5
19,5
22
22
24
30,5
30,5

800
800
900
900

1000
1250
1250

8000
l0 000

8000
12 000

8000
l0 000
15 000

l5 E00
20 800
l6 900
24 900
l7 000
21 300
31 500

YunaepcanbHbre crponbr (prc. 6.1,6) BbrnoJrHsror B Sopr"re saMKgyrofr
nertlH rnHHofi 5- 15 M H npl{MeHqlor npla crponoBKe rsxenoBecHono 060-
PY,uosaHl'ls' KoHcrpyKut{fi H rpy6onpoBoJ{oB. llrnHa cnJrerK}r Bbr6npaercs
I{3 coorHoIIIeHHt ol = 40d. Pasrr,repbl yHl{BepcanbHbrx cTponoB npr{Be.qeHbr
B ra6n. 6.3.

IIpu usroroBJIeHHH crponoB pasoBoro HcnofibgoBaHr,rf,, a raKX€ ,qrs
epaulHBaHus' vt 3aKpenneHHs KoHItoH K-aHaroB npH saBsgKe i'3noB npHi,ie=
Hsllorcs 3axHMbI (puc. 6.2). Heobxoruuoe qncro saxHMoB H paccroflHr{e
Mex(Iy Hr{MH B 3aBr{CHMOCTT4 OT ,q}raMeTpa KaHaTa npelcTaBrreHbr Hr.rxe:

Tt, .^ .  - - - -
Ar{riMETp ItaHaTg, MM ...

ilucno Sa:KHMoB
Paccrosnne Mex[y sa-
xHMaMf i ,  MM. . 80 100 120 140 150 180 200 230

Ilpucoe.un*Afl,qBa HnH 6onee o6nerqeHHbrx crpona K KoJrbqy, [o.qBe-
ureHHoMy Ha KpIoK nO.qbeMHoro KpaHa, noJlyqaloT rpysOgaxBaTHbre npu-
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i l ,5 i3,5 lE 22,5
3 3 4 4

24,5 27 29,5 35
4 5 5 6

Pnc.6.2. Cxeuu sa:(HMa:
I - rcasar; 2 - cepura; 3 - nlasxa; 4 - rafirca

cnocobneHlrff .UJIa pa3Hoo6pagHbrx rpysoB. IIpu rraoHTaxe oduqHo noJrbgy-
K)rcs ,qByx- H qerbrpexBerBeBblMH cTponaMH.

IIpu nsr6ope crponoB Heo6xo.qnMo yrruTbrBarb cnoco6 cTponoBKlr. IIpn
cTponoBKe rpy3a B HecKonbKo BeTBefr ycunne B BeTBqx cTpona SaBHCHT

oT yrna ux HaKloHa: qeM MeHbue yron HaKrIoHa BeTBefi cTpona K ropn-

3oHTy, TeM oonblue .qeficTBYtoutee B HeM ycI,InHe. Ilosrouy npH TaKenax-
Hbrx pa6oTax He peKoMeHlyeTcs pacnonaraTb BeTBr{ cTpona noI yrlroM K

a)

6)

Pnc. 6.3. Cxeuu raKenarKnofi cco6u (o)
n pr,ru-6orna (6):

I - ceprra;2 - coepltamerorrrft 6onr

Pnc. 6.4. Cxeva MoHraxuoro 6lorca:
I - ponurc; 2 - ocb; 3 - cro6a; 4 I qera;

5 - xprorc
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Ta6n'qa 6.4. ocsoamrep*uep'r n rpysono[r€r.Eocb pror{onon

d, vM dp MM d2, MM d3, MM d4, MM 11, r,ru, fPYsonogt-
tre M6Heg eMHOCtb, Kr

M8
Ml0

' Mtz
M16
M20
M24
M30
M36
M42
M48
M56
M64
M72
ME()
Mt00

36
45
54
53
72
90

108
126
r44
r52
180
19E
234
270
324

20
25
30
35
40
50
60
70
80
90

r00
r 1 0
130
150
180

20
25
30
36
40
50
53
75
E5
95

105
l15
135
r60
190

8
t0
12
14
l6
20
24
28
32
36
40
44
52
60
72

12 120
15 200-
19 300
25 550
29 850
35 1250
44 2000
51 3000
58 4000
68 5000
78 6200
93 7500
9E l0 000

r08 14 000
133 20 000

ropHsoHTy MeHee 30". .un" yMeHbrueHus HarpysKr{ Ha BeTBn Crpona nx
cnelyeT no BosMoxHocTH npH6nH3HTb K Beprr{KarrbHoMy nonoxeHr{ro.

JIls coeruHeHl{s crponoB c rpy3oM npr{MeHflrcTcs cKo6H TaKenaxHbre
H pbrM'6oJrrbr. crcodu raKeJraxHbre (puc. 6.3, o) ncnons3yrorcs B KaqecTBe
coe.qr{Hr{TerrbHbrx SJTeMeHTOB npn crponoBKe rpy3oB. OHn cocrosr u3
cepbrr{ H coe.qHHr{TeJrbHoro 6onra.

Prnu-6onrsr (puc. 6.3,6) BBeprblBarorc* B cneunaJrbHbre pesb6oBbre or-
BepcTr.rs Ha y3nax rpaHcnoprHpyeMoro ooopy,qoBaHr{s n ncnoJrbsyK}Tcs
.qnr KpenJreHr,rs cTponoB.

ocHosHrle pa3Mepbl n rpy3onotrbeMHocrb pbrM-ooJrroB npr{Beregbr B
ra6r. 6.4.

K Iu?IpoKo pacnpocrBaHeHHblM MoHTaxHbrM npncnocodtreHusM orHo-
csTcs MoHTaxHbre 6noKu. Enorc npe,qcraenseT co6ofi npocTefirunfi uexa_
HH3M' cocTotIIII4fi Hs oauoro HJIrt HecKoJIbKt4x po-E!{Koe. B gaBgcg},iocr}i or
rrHcna porIHKoB MoHTaxHbIe 6noKH pa3geJlsror Ha olHoponbHbre r{ MHoro-
poJlbHbre. oanoponrnrrfi 6norc (puc. 6.4) cocror,rr r,rs ponr{Ka, Koropbrfi no
nepr4Merpy HMeer KaHaBKy (py,refi) rns KaHara. Ocb onorca saKpenJreHa .
Me)K.qy,uByMs ITI€KaMI'I. K qercau cBepxy Kpenr{Tcfl cKo6a.qns coe.qllHd'
Hr,tr co crponoM, a cHu3y - KproK (nerna) rns no,qBecKr{ rpy3a.

ognoponbHbre orroru [p'MeHrror o6'qHo B KaqecTBe oTBo.qHbrx, a
TaKxe.qns nolbeMa JIerKHx rpy3oB, MHoroponbHbre - Ing nolbeMa rg-
xeJIbIx rpy3oB. MoHraxHrte 6norcu no3BonqroT yMenbrrrnTb clrJry, Heo6xo-
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rr{Myro rrs nogbeMa uJrr.r nepeMeuleHns rpy3a (dnorcu no,qbeMHbre, rpy-
3oBbre), a TaKXe r{3MeHHTb HanpaBneHHe ,qBHx(eHufl KaHaTA (onorcn or-
Bo,qHbIe, HanpaBnslor44e). B IraHoroponbHoM 6norce ponHKr.r or.qentroTcs
o.qlrH oT .qpyroro qeKaMH, Bce ponHKu BparqaroTcq Ha ocn caMocTofl-
TEJIbHO.

Handonruee pacnpocrpaHenne npn MoHTaxHbrx H peMoHTHbrx pa6o.
Tax nonyquilu olHo-r nsrl4ponbHrre 6loru. nns, no.qbeMa rpygoB uaccofi
80 - 280 r npuMeHghr 6roru, r{Merort1fie 6- I I ponurcoa.

Pasuepu pyqbrl ponllKa gaBucsr or .qrraMerpa KaHara, npoxogsIt1ero
qepeg 61orc. Iloerovy B xapaKTepncrnKax MoHraxHrrx dloKoB noMr{Mo
HoMepa, rpy3onolbeMHocrr{ 14 cpoKoB }rcnbrraHufi yrcasuBaror IHaMerp
KAHATA.

JIrs nogbeMa r{ nepeMerrleHnfl TsxeJrbrx rpy3oB npl{MeHsror norn-
cnacr - rpySono,qbeMHoe ycTpoficrBo, cocrosrqee u3 .qByx onorcoa, co-
eruHeHHbrx Mexry co6ofi KaHaroM. C nouorrlbro noJrncnacTa MoxHo no-
nyqldrb BbIr.rrpbJrII B cI{JIe sa cqer nponrpblrlla B cKopocr}r. OH cocror{T rlg
notrBr{xHoro 6norca, Koropblft rcpennr K nolHlrMaeMoMy rpysyr u Heno[-
Brlxgoro. O6a Onorca coelr{Hsror Mex.qy co6ofi KaHaroM, Koropbrft, noc-
neloBareJlbHo orn6ag Bce ponl4rcn bnorcoB, oIHr{M KoHrIoM Kpensr K oI-
HoMy us brorcos. Ilpyroft ero KoHerI qepe3 orBo,u,Hbre poJrt'rKn HanpaBnfl-
eTcq rc 6apa6aHy re6egKrd. EnoKlr nonncnacroB r{Meror rpy3oBbre KpnKH
nnH cepbrn.

6.{. TAKEJIAXHbIE PASOTbI ITPN PEMOHTE

Tarcenaxune pa6orbr npn peMoHre KpynHbrx HacocoB sBJrfrrorcs cJlox-
HbrMH lr orBercrBeHHbIMH peMoHTHbrMH onepaunrruu. Ilpono.qnrb Hx Mo-
ryr ronbKo cnerIHaJIbHo o6yueHuue pa6ouHe, HMercrqne y.qocrooepeHr{g

crponanbrunKa-gartenulldKa I{ .qonyueHHbre K BbrnorHeHrdro pa6or pacno-
psxeHr.reM no npelnpllflTuro. PeuoHr HacocoB ts ycnoBusx fieficraynuefi
HacocHofi craHrlr{u rpe6yer oco6ofi ocropoxHocru rrpr{ BbrnonHegrr}r raKe-
JraxHbrx pa6or. IleperreueHue rpy3a Heo6xo$nMo npo?rsBollrrb B cropo-
tta n'F rntrFrrv lltriFt^arD
r r v  v l  A P , J r 4 i  t . u v v w v p .

IIpu nrrnoJrHenl,rn TaKeJlaxustx pa6or ogHofi r{3 orBercrBeHnbrx oflepa-

\nir sr.nrercs crponoBKa rpy3a. Cnoco6u crponoBKr{ TsxenoBecnbrx y3-

rroB HacocHoro arperara,uoJlxHbr 6urr yKagaHbr B npoeKTax npolr3Bo.qcrBa
pa6or r,rJlrr B r{HcrpyKur,rsx 3aBora-r,r3roroBnreJls. Crponoerca BaJIoB, pa-

6oqux Konec H KaMep, poropa n craropa srreKTpogBnrareJrfl ttpousBo,unTcfl
c noMoulbro cnerll4aJlbHbrx gaxBarHbrx npucnocodnesnft.

Haxorsntuecs e pa6ote rpygonorbeMHbre MaruI,rHbI I{ rpy3ogaxBarHbre
npucnoco6neHus goJlxgbr 6rrrr cHadxeHsr ra6nnuaun Hnv dnprcauu c
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yKasaHneM perrcTpaunoHHoro HOt
T anvrir, f pysono.qb eMnbre MauIHHbt
JIeHHt r{ TApa, He npoue.uruHe TeX
6ore He.qonycKarorcff, oHH He .qor
crna pa6or.

;:iil'J,:":1.3"ffi :J:iffi H,1H
IIpn o'nssKe rpy'sa crponbr cneryeT HaKna.qbrBarb Ha oc'oBsofi eroMaccI'tB I{nH no'qBeull{Barb rpyg ga cneu'aJrb'Bre pbrMbr r{ nerJr{. ooassrcarpy3a cTponaMr{ .qonxHa HCKJrroqaTr

;o6xo.quvo pacnonararb Ha,q ueHTpoM
H no.qBeuuBanuu rpysa sa nsypornfi
6rr HarpysKa pacnpetreJrsna; ;;;

lBaTbcs TOTTEKO cTponanbrrlr{KoM unfirnarcosofi cnrHarrug a\nn.
r{eM rpy3a ero cxelyeT no.gHslt Ha
roMepHocrt HaTsxenr{s semefi crpo.

eMHOro MexaHHSMa. 
- lHocTD' TOprl4g3Httx ircipoil--ta no.q"-

tr,trbcs cborcy Hnll cga,qu nepeMeqa.
, TOJIbKo c3a,qu.
rHs cJre.qyeT ycTaHaBJrr{BaTb Ha .qe_
rBte no.qcTaBKH.
,uIeHHs cavonponsBoJrbuoro pasBo.
pySoB BO BpeMf,, nx no,q3eMa HnH
CNCUHAIIbHbIE OTTSXKH.

E2

PaccrponoBKy rpyga MoxHo npon3Bo,quTb ToJrbKo B ToM cnyqae, Kor.qaoH Ha.qexHo SaKpenneH Ha npe.qHa3HaqeHHoM rnf, ero ycraHoBKt{ MecTer{nH npr.rKpenneH pacqanKaMH K nporrHbrM KOHCTpyKTIHTM.
IIpn nrrnoJrnenr{H TaKenaxurx pa6or sanpeuaercr: no.uHnMarb H ne-p€Meularb rpy3btr Macca KoTopblx He H3BecrHa; no.qH'Marb rpygbr, MaccaKOTOpbrx npeBbrrxaer rpySono.qbeMHocTb no.qbeMHbrx MexaHH3MOB U Ta-KeJraxHbrx npHcnocooneHufi; npn crponoBKe rpy3oB,qeJraTb y3rrbr, nern' HnepeKpyTKl{ ClpoIIoB n KaHaTOB; .uenarb nepepbrBbr npH no.qbeMe rpy3a,ocraBnss ero Ha Becy; ocraBJrsrb Ha Apyrofi .qeHb Haqaryro pa6ory no3aKpenneHHro no,qHsTbrx .qerareft o60pyaos ailnfl r{nn nepe,qaBarb ee rpy_rofr cuene; npo'gBo.q'Tb Kocoe HarrrxeHr.re KpaHo M urru orpbrBarb gacT-

psBufie .qeranr{; Haxo.q'Tbcs B 30He raKeJraxHbrx pa60r nocropoHH'M
JrHuaM.

fnasa c€rFuaq

PA3BOPKA TI IIEOEKTAUI{fl HACOCHbIX ATPETATOB

7.I. IO.ItrOTOBITTEJIbHbIE PAsOTTil'IIolHas 
paedoprca HacocHoro arperara npou3Bo.uuTcs Bo BpeMs KanH.rarrbHoro peMoHra. Ilepea HaqanoM peMo'ra ycrpanBaercs pa60qas nJro_ua,uKa eonHsH peMoHrr{pyeMoro HacocHoro arperara. Ha pa60.ree Mecro.uocTaBJlsrcr neobxol,uurrfi HHcTpyl"ieHT, cneur€i:_ilHbr€ craHKn n npucno-co6neHHqr cP€.qcrBa MexaHugarlulr, ganacHbre tracrn r{ MarepnaJrbl. K tuec-ry pa6or no.qBo.qrr or KoMnpeccopa cxarsrfi Bos.qyx, ycTaHaBJrHBanr .qo_norIHI4TeJIbHoe ocBeIIIeHHe, no.qBo.qqT auerHneH H KHcnopo,u rns npoBe-AeHus' rasosofi cBapKH,,qocraBnflIoT gJleKTpocBapoqHoe o6opy,qoBaHne.

.uns obruporrHoro Marepr{ana, xpaHeH'q HHcrpyMeHTa r{ cHsrbrx Kpenex.Hbrx .qeranei't no,qroraBJrHBaroT r,r ycraHaBJruBalor cnequanbHbre flullrKtr.Kpor'ae roro, npnHrdMaror Mepbr,qrs oesonacHoro 
"oi""i.;;; ;r"o'rHbrx

::,:""J *:::t::1:111 
HacrHrIbI rnn nepeKpbrrr,rs ropnoBuHbr BcacHBa.

.vrqr,'r LpyvDr yr IuuaTOqHOfO npOCTpaHCTBa BbInpaBIqIOqefO annapaTa,a TaKXe 'qepeBg'Hble npoKJIa.qKI{' pe3'HoBbre I{ KaproHHble no.qcr'JrKt{
,qnq .qeMoHTHpyeMbH ysnoe H geranefi.

Ilepea pasboprcofi arperara orbrcKr{BarcT MerKr{ Ha conpsraeMbrx .uera-Jrsx' Koropbre ,qaroT B'SMO,*HOCT' npaB,JrbHo co6parr yaai nocre peMoH_ra. IIpn ux orcyrcrBr4n npoH3BO.Usr MapKHpoBKy Ha Hapyxurx Hepa60.rrnx noBepxHocrsx Mero.qoM KepHeHus HJIH HaHeceHlrfl uaclo6eHsocrofr-rcofi, Orrcrpo Bbrcbrxarcutefi Ha Bos.qyxe KpacKH.
MaprcupoBKa ,qoJrxHa o,uHogHaqHo onpe.qensrt lu6o nopfl.qKosufi Ho-Mep .qeTarn, nu60 ee noJroxeH'e OTHOCHTenbHo oasoeofi.



Ilpra uapKHpoBKe pI{McKHMll unQpaMH obosHaqalor HoMep arperara,

6yrceofi II - .qeraJlll aJleKrpo.uBnrarena, 6yrcsofi H - ,qeraJII{ Hacoca, apa6'

cKnMH unQpaun - .qeMoHTI{pyeMbIe ygnbl H ,qeraJII{.
SnerrpuqecKne pasteAHHeHHs, npoBo[a, rcabenn MapKnpynr 6nprcavn

c uu$par"rH. Coe,qnHfleMbre KoHqbI o6osHaqalor o.qHI{Mn il TeMv xe qu$pa'

MH. Enprcu r,r3roroBJlglor Hg xecrn I{JII,I nJlorHoro KaproHa n Ha,qexHo

npr{KpenJrnror K coorBercrByroqHM KoHqaM npoBo.uoB.
Bce rconrponbHbre runnnbKu H nprnacoBaHHbre 6ontrr MapKl{pylor no

Mecry ycraHoBKn. Ecnn KpenexHble leraJlra Heo6xoltlMo no.uOuparb no

Macce ,qns codnrc.qeHus 6anauca, To MapKupylor rcarc 6olrbl, TaK H ycTa'

HoBJreHHbre Ha Hux raftrcn.
Ilepeg pas6oprcofi rcopnycHbrx .qeranefi Ha HI{x HaMeqarcr saceqeHHble

penepbr: KepHsT TorrKH Ha QyHaaMeHTe n Ha cgfiMaeMofi retann, I{sMepfls
paccrorHrre Mexry HrrMH rua6noHoM n3 npoBonoKlt, qro o6nerqaer ueHT-
poBKy n rorrHyro ycraHoBKy geranefi na npexHee Mecro nocJle peMoHTa.

EcnH Ha pagbeMe r{Merorcrr npoKJra.qKn, To n3Mepspr Hx ronIIII4Hy H

$nrccrapyror MapKy Marepr{afla, ns Koroporo oHH H3roroBJIeHbI. IIo.q JIanbI

.qBurareJrefi, HacocoB H KpecToBHH ycraHaBrI{BaK}T HecKoJIbKo MeTann}t'
qecKHx [poKtraIoK, Koropbre cnyxaT 'qns ueHTpoBKr{ r,r BbtpaBHnBaHHq.

IIpn nx pas6oprce HsMepsrcr cyMMapHyn ronqnHy npoKnanoK nor rcax.uofi

nanofi, npoKnarKn cBs3brBaror orlenbHo H cHabxarot 6nprcofi c r.,raprct{poB'

rcofi uecra ycraHoBKI{.

OrnHarcoBbrM no $opue cbeMHbrM ,qerarlsM npn MapKr{poBKe npncBa'

I{BaK'T rroBfi.uKoBbrH HoMep oT BbroBaiiiiori ToqKi{ oTcqeTa oTHocliTEJibHo
flonepeqHofi unu npo.qoJrbHofi ocn HacocHoro arperara.

7J. IT3MEPEHI{E 3ASOPOB II SAIIOJIHEHI{E PEMOHTHbTX OOPMYJIffPOB

ts nporlecce pas6opKu HacocHoro arperara rpolr3Bo.qrrr HsMepeHlre sa-
gopoB Mexly basosrtMl{ I{ BpaIIIarcuIHMHcfl FsranflMn u Hx oTHocr{TeJrb-
HbrMlr noJroxeHurnun. PesynrrarbJ HgMepeHnfi gaHocsT B OopM]{Jrflpbr B
rpaQy "IIo peuoHra". Asanug pe3ynbraroB r{gMepenufi no3BorqeT oqe-
Hl,trb rexHrqecKoe cocroflHue cdopovHrrx enlrHnu lr onperenlrrb Heo6xo-

.ql{Mocrb BbrnoJrHeHI{s rex uilu ulabrx peMoHTHbrx onepaqufi.
llsvepeHlle 3a3opoB npon3Bo.uqr nJlacrnHqarbrMrd Llurr KnLrHoBbrMH uly-

naMur,uJlfl rl3Mepenus, orHoclrretrbHbrx noJroxeHufi ncnonb3ynr ruacura6-
HbIe nnHefircu, yronbHr4Ku, rrrraHreHrllrpKynn, HyrpoMepbr, HHIHKaropbr.
JInHurc e,arra npoBepsnr HH.qHKaropaMr4 qacoBoro rr,rna npH noBopoTe
poropa.

B npoqecce,qeMoHTaxa gneKTpo.uBurarenn npon3Borfrr r{3MepeHut
Bos.qyrrrHbrx sa3opoB Mex,uy cTaTopoM H poTopoM, Mexly BG.qyxopa3,qe-
JIgrourI{MtI uluraMr,r H BeHTHngropoM, Mex.uy cerMeHTaun n ruefircofi BaJra
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Ta6nnqa 7.1. Ooprynsp rrsr.epcmrs slsopoB xerl{f polopor.
Ir sraropo{ enclclporl|fate'ls

Hsuepnevaq BerIHqnH!, MM
Hor'rep nonttlca

P t * P "

PrpPHPB w B uH A 5 B T

Cpernee axa- frrp = lP"rln

.llonycrnvoe II = (+0,05II"o^r) * (-0,lIIH'M)
3HaqeHI{e P^'axc = +(l'()sr/cP

(tcp -5cp) -
- (Bcp -rcp) < 3

B BepxHeM n Hr,rxHeM HanpaBJrsroqnx nolurHnHr{Kax, a TaKXe npoBepKy
coBna.qeHns MaTHHTHbIx ocefi craropa u poTopa. Pesynrrarbr ueuepeHufi
3aHocqr n Qopr"ryJlspbl (ra6n. 7.1 n 7.2).

llsuepeHne Bos.qyrrrnoro sa3opa Mexly craropoM H poropoM npongBo-
rsr Mex.uy gydqoM aKrHBHofi crann fi cepernsofi unxrosanHofi qacru
KaxIofo nonrcca y cHHxpoHHoro IBHraTerrfl nnu cep.qeqHHKoM poTopa y
acr4HxpoHHoro BBepxy (sasop P") u Bnnsy (sasop P;) craropa (puc. 7.1).
CpegHufi sasop nor BceMH noJllocauu IIr, (cpegneapnQrtaeruqecKoe sna-
.-^.---^\q5ti f4tt ,  ntr,AuJrrt l ' r l  u' tJrvrHa' l 'bgx t, . l ' r luMnnaJrbttutu uuJrtrtr  r t trM na tJ A- LUTot

a MaKcHMatrbHoe oTKJroHeHHe 3a3opa Ha oT.uenbHbrx nonncax oT cgelHero
3HaqeHHs He.qonxHo npeBbrruarr t 5%.HouuHanbHoe 3HatreHue gagopa on-
ne rrp TtctFTncI Df a nnarTllntltPlrl,cl
l r v A v r . r . v  -  v , .  . . v

D  - D-cTaT -pol

"HOM 
2 

'

rre I/"o0, - HoMtrHanruufi sasop Mex.qy craropoM H poropoM, MM; D.rr, -
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Ta 6anqa 7 .2, thoprynalqrrlc[,cuin 
rrsopoB

B CefracBrEor{ no,[Itl|lrEr|Re

Houep cerMegra
3uaqeHne gagopS, MM

gOnyCrrtrvrOe

He 6onee 0,15

$arcrHuecKl4fi BHyrpeHHr{fi .q'aMerp cTaropa, ,r; Dpor - Qarcrr.rqecKnfi Ha_

:'fr ;:'J"illT#"?4",'#IT;?**;.f;tjlta6ra,.cgrqoopMynqp
r{sMepeH,eM paccros'nfi Ha Kax.qoM nonrc.. ;;tl;.1":$ll":ilffi"HM.HTOB AeMnQspHOfi o6voTKr{ .qo unxroBaHHOfi qacTn aup.quo"rKa cTa-ropa (A u 6) r norrncoB (g n i)'- Hecosnaru""u-'*ur'r{rHbrx 

ocefi onpe.qe-rl'erct no pagHocT, cperHux 3Haq enufr Bcex l{gMepeHl{fi u ronx}h 6rr-,Hg 6olgg -? vi" l ,  r .e. 

'v""r '  D\ 's ' \  nJl 
-----: i3.v vDii .D

(A.p 5.0) - (B.p - 4o) < 3rrav.

3aaoprt Mex'qy Bog'qyxopacnDerel'TeJrbHblM' 
uIuraMH r{ BeHTr,rJrsTo-paMI{ poTopa !{3Mepflrorcq no Hx BbrcTynanqr{M qacTrM. IIo ycnoauavBeHTI{ngquI{ 'a3opH Mex.qy Hr{xHHM rrurTOM H BeHT?lngTopoM r4H ,qonxHbr

65
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Puc.7.2. Cxeva HsMepeHHrr sagopoB B cerMeurnoM
trrKe:

1-6 - HoMepa cerMeHToB

nolruHn-

6rtrr B npe.qenax 15-20 MM' a Mexry BepxHr{M [lr{ToM H BeHTHJrqropoMtr{B - B npe.qenax 25-35 rrrv.
3asopu Mex,qy cerMeHTaMH HanpaBrsrott1ero no.ulrgnHgKa H rueftrofiBaJra (pzc. 7.2) neuep.firor no scefi pa6ouefi noBepxnocrrr .qByx .qr{aMer-pa.nbHo npoTnBonon0xHux cerMeHToB rrnn Mex,qy cyxapeM cerMeHTa HrHeS.qoM HanpaBnrroqero no.qru'n'Hrca. 3asopbr r{SMeprrroT B Tpex-qeTbr_pex ToqKax BepxHefi qacru cerMeHTa r{ B .qByx-Tpex ToqKax ero oorcosrrxqacrefi. 3HaqeHne sa3opa c Mexly Kax.qBrM cerMeHTorrl n ueftrcofi gana,qonxHo Haxo.q'Tbcg B nperenax 0,12-0,15 r-ru, a B T'xoxo.qHbrx ,qBHraTe_JIsx MoulHocrbro cBbrrrre 8000 rcBr.qonycKaeTcc sHarre'r{e sa3opa go 0,2 uu.Ilpra pasbopKe oceBoro Hacoca npo,sBo.qqr H3MepeHuq sasopoB Mexgyrcaxlofr nonacrbro r{ KaMepofi pa6ouero Kojieca, a raKxe Mexry BKJrarbr-IUAMH U rUcfircOfi BAIA B BCPXHEM H HH,*HCM HANPABJIflIOUINX NO.qUJHNHH-rcax. PesyJrbrarbr r{3MepeHr{fi saHocqr n Qopvynqpbr (ra6n. l.l u i.q.

Ta6nnq a 7.3. Ooprynsp nsxepeunfi srsopoB xcilfiy JromsttD
n urrcpofi pr6ouero RoJreca ooenmo Erc[ra

Houep nonacrn
3xa.renre gagopa, MM

0---
tt.\

n-cp sBbtx .qonyclHMOe

He 6onee 0,001D



Ta 6nnq a 7 .4. Ooprrprap HsD.cp€arf, sasopoa
B KoltLrleBo( nol[nl{rrErtr(e

Mecro HsMepeHrs 3naqeHue sa3opa, MM

gonycrHMoe

lle 6onee 0,2

3asoprt Mexry flonacrsMlt u pacroqKofi KaMep'r,^paboqero Korreca(puc''7'3) nsuepflIor npn Hau6on"ra" v.nu yaraHoBKrr JronacTeft no,scefi,
rnl{He HapyxHoro npoQHtls Jlonacru. B Sopuynap 3a'ocsr 3Haqe'r{e sa-3opoB' HSMepeHHbIx B cepe.ql{He acp, y sxolHofi a"* H Bbrxo.qHofi or"r*KpoMoK Jronacrn. .[onycrHrraoe sHaqeHne gagopu 

"""ioJrxHo 
npeBbrurarbaJ% HapyxHoro .qnaMerpa pa6oqero *ona.u. Hecuu^rerp,qHocrb 3aso-poB He,qonycKaercs 60nee l0% snatreHr,rff o.qHocropoHHero 3a30pa.

3asopu Mexry BKJra.gbrrrJaMI{ KoJrbrleBoro HanpaBJrsrcqero [o.qrrrg[Hr{_Ka n uefircofi BaJIa (ptac. 7.4) ueuepsror B HanpaBJreH'sx: uHxHnfi 6re$(HE) - aepxuHfi 6reS (BE) rr n."rifi O.pu, l:iB) - npanufi 6eper (IIE).
IlonycruMoe 3HaqeHI{e orHocropoH'ero 3a3opa rnq no'urr{nHr{KoB c nr{r-
:.:.*-T-1t:-t*rl 

BKrIarbIIuaMH H€ 'qonxHo npeBbrruarb 0,15 uu, I ,qns rro.r-
urnuHmr{oB e pgSuHoBbIMH BKna.qbIIUaMLI _ 0r2 MM.

llpn pasdoprce ue'rpodexHoro Hacoca npo'sBo.ggr HsMepeHHe saso-poB B rrIeneBOM ynnoTHeHnu pa60uero KgJreca, Mexry 
"rrr*o, 

cnupann uHapyxHbrM.qnaMerpona pa60uero Koneca, a raKxe B Ha[paBnsrouleM nor-
IIII{NHNKC

HsuepeHlle 3agopoB Mextry ynnoTHHTeJrbHbrM r{ garrlr,rr'brM KorrbrlaMr{qerreBoro yntroTH eHuer padouero Koneca npongBo.q urcrl B qerbrpex ToqKax
B HAnpaBJreHr{sx Hnxuufi 6reQ - BepxHr{fi 6reQ n nes'fi 6eper - npanrrfi
6eper' 3asopu B HH".HeM lqeneBoM ynnoTHeHHH rrgMeDgror qene3 nro," RnpocraBKe BcacbrBarorqeft rpy6rr. B uacoce, oOopyggrrnro* ffiil;;JIeBbIM ynnoTHeHHeM' HsMepeHHe 3asopoB ocyrqecTBnrercs qepes cMorpo-
Bbre JrroKH B KpbnuKe Hacoca. 3asopu B rqeneBoM ynnoTH eHuuHO ,qolxHrrulrcEblurarb,qonycTHMofo SHaqeHng, onpegeJrgeMoro ng cooTHotlleHfifi

a = 0,001 Dy,

*u. 
o - 3a3op B uIeJIeBoM ynnorHe*uvt, rrrv; D, - ,gr{aMerp ynnoTHeHr,rs,

EE

NE

Pnc' 7'3. cxeva HsMepeHHs sa3opoB Mextry ronacrsMn n ravepofi pa6ouero Koneca oceBoro
HacocS

Puc.7-4. cxeua HsMepe'rdq 3asopoB B KonbrleBoM no.qru'n'HKe

I

Puc. 7.5. Cxeva HsMepertns sasopoB Mextry pa6ounrrr KorecoM H KopnycoM qenrpo6einoro
Hacoca

Ta6nnua 7.5. Ooprynnp ruuepesrs sssopoB xexg, paEorror
rcorreco. tr Kopqfcox qEmeo6exr(ro Ercoca

3HaqeHHe sasopS, MM
Mecro r{gMepeHufl

n. H op

Ilonycrnuoe sr{aqeHre, se 6onee 0,001Dy 0,025DK
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Ilonycrurvroe 3HaqeHHe sasopa Mexry ,3brKoM c[Hparru r{ HapyxHbrM
AnaMerpou pa6ouero Korreca onpereJrsercf, r{g cooTHoureHr{s

op = 0,025D*,

r.qe op - 3a30p Mex.qy q3brKoM cn'panH n pa60uuM KOJrecoM, MM; DK _
.U{aMerp pabouero KoJreca, MM.

Pesyarrarbr r{3MepeHHfi 3asopoB Mexly pa6ounrra KoJrecoM H KopnycoM
ueurpo'exHoro Hacoca (pnc. 7.5) sano.rrL Qopvynnp (ra6a. 7.5).

B qeHrpooexHou Hacoce, o60py,qoeaHHorv[ cerMeHTHbrM urrH Konbqe_BbtM HanpaBngnqHM no$uHnHHKoM, HgMepeHr,re 3agopoB npo'sBo.g'Tcs
TaK xe, KaK n B oceBoM Hacoce, a p$ynbTaTbt HSMepeHnfi ganocnrcs BcooJBercrgyrorrlne Qoprraynnprr (ra6n . 7.2, 7,4),

Ilocne,qeMoHTaxa Hr{xHero HanpaBrrenqero no.quunHr.{Ka gneKTpo-
.qBHraTeng, yntoTHeHHfi r{ HanpaBnqrcu1ux no.qu}rnH?IKoB 

""ao* 
npor{s-Bo.q'rcrr npoBepKa oo''Ieft nHHIlu BaJra HacocHoro arpefau ia". .n. l4).

73. PASEOPKA IIACOCITOFO AI"BTATA

lep:g pas6oprcofi snercrpo,uBurareJrn cJrr,rBaror MacJro r,!s aepxHefr nnux'efi MacJroBaHH, oTcoerr4HrroT gJreKTp'qecK"u u."r, ;;;*;r;
:::^T^".]-t-i::^Mep 

Hrenb H bre np r.16 op rr u rpy6 onp oBo.qbr cncreM Ma cno_

90

Pnc. 7.6. Ilpncnoco6leHue .qns ycraHoBKH
porops:

I - Bar HEcoCa;2 - ropnosuga Hacoca;
3 - crofirca; 4 - euHr BepTHKanbHoro nonb-
ertra; 5 - BHrrT ropHsoHraJlbHoro nepeMe-
TUEHTIfl

pas6nparoT BepxHr{itt u uuxumit
HanpaBnsroque no,quHnHUKH;

B OCeBbrx HacocHbrx arperaTax
no,q BepxHHfr $laner.l Hacoca no-
MeularoT npncnoco6nenue,qfls yc-
raHoBKr{ poropa (pnc. 7.6) u nor-
BO.q.sT BHHTbT BepTl,lKanbHofo
no.qbeMa ,qo conpnKocHoBeHng, c
0nauqeu;

B rleHTpo6exHux HacocHbrx ar-
peraTsx SaKpennsroT Ha Hr{xHeM
Qranqe Kopnyca Hacoca nprlcno-
coonerme.qnq ycTaHoBKH poTopa, cocroflrlee rfi qerbrpex nJragmH c oT)KHMHbrMr{
6ormla'r, BbrBep'yrb'*rr ro conp'KocHoBeH's c TopuoM padouero Koneca;pacnapHBalor Banbl SneKTporBHFare nfl n Hacoca, Hcnonb3ys .qnrr oT-KpyqLrBaHHfl raeK npu3oHHbrx 6onros cneulralrHrrfi rnlpaBJrnqecrufr
KJIIoq (pHc' 7 '7), coctotlrlHfi Hs onopbl, HaKHrHoro Knrosa H rnrpounnHH,q-
pa' coe.UHHeHHoro rpyoonpoBo,qaM, c MacJroHanopHofi ycraHoarcofr;

npoBepqpT nJToTHOCTb npHneraHHrr sanopHoro Konbua K Topuy BTynKHno'qn9THHKa n KonblleBofi ernoqKe BaJIa c noMorqbro rqyna ronu{uHofi
0,03 nav, rcoroprrfi .qonxeH "3aKycsrnaTb,, no BceMy nep,Merpy Konbua;ycTaHaBJrr{Baror Ha ropeq Bana npucnocoorenne .qnfl MOHTaXa u ,qe-MoHTa)fia BTynKr,r no.qnrrHrarca (puc. Z.g);

cHnMaror SanopHoe Konbuo H B Cryqae nnoTHOfi noca,qK, BTyJTKH no.q-ntTHI,IKa Ha Ban .qJl-q HarpeBa nHEirKUriOHiibiM enoeodou HaMaTbrBarcT
HA Hee qepes ac6ecronyrc npoKna.qKy 25-30 Br,rrKoB H3onr{poBaHHOrO
flpoBo.ga c nnoua.qbro ceqeHug He MeHee 50 rrav2 u no.qKnruuor-;;;';
cBapoqHoMy rpancQopvaropy;

HarpeBaror roKoM cunofi He 60nee 200 A B reseHne l-1,5 q.uo TeMne.parypbl' He npeBbluanqefi 150'c, H BbrnpeccoBbrBarcr BTynKy ro.qnsr.
HHKA;

,qeMoHTHpyloT no.ungTHHK H BepxHroro KpecTOBHHy;
YCTAHABNHBAIOT B qET'IPCX .qHAMCTPAN'HO NPOTHBONOJIOXH'IX MCCTAX

Mexly cTaropoM H poropoM KaproHHbre npoKxtr,qrcu rorurluHofi 5_6 r.,,rv;



7 .7 . tuapaannqecrcxft Knroq:
1,2 - OnaHqeeoe r 6oarosoecoe.qqgeHns BaloB;3 - onopa;4 -uacnonpoeog;5 - ruA-

HIp; 6 - naxngHofi Krrrotr

7.E. Ilpncnoco6neHne Ans MorfiaxS H geMoHrDKa BrynKH nognfiTgltKa:
I -san;2- ntynrca nognfirHnKai3 - ynopuuft wcx;4 - urnnrrbKa;5- 6orn;6 - orxuv-

6orn

ycTaHaBJMBanr Ha BaJI XOMyr, oCTOpO)KTTO MOCTOBbTM KpaHOM BbTBOIST
poTop H3 pacToqKH cTaTopa n ycTaHaBnI,rBaIoT ero Ha cneunalrbHyro noJI-
cTaBKy;

oTcoe,qlrHsroT HH)I(Hmro KpecToBHHy oT cTaTopa, cHHMaroT cTaTop H ycTa-
HaBITHBaTOT ero Ha peMoHTHOfi nnor4a.qKe;

npr,r Heooxo,qHMocTt{ IeMoHTr{pyroT Hr,r)KHrorc KpecToBr{Hy.
Pasboprcy oceBoro Hacoca (cu. pnc. 2.2) npou3Bo,qrrr B cnelyrcIr1efi noc-

JICIIOBATCJIbHOCTI,I :

oTKpbrBaroT JrroK Ha .qHooy3ope;
,ueMoHTnpyroT canbHuKoBoe ynnoTHeHr{e,' nepexo,qHofi KoHyc H KaMepy

padoqero Koneca;
Ha ropnoBHHy BcacbrBanuefi rpy6br ycTaHaBJrHBaroT H 3aKpenJrsroT Ha

Hefi penbcoBblfi nyrb c MexaHr,r3r{poBaHHofi uoHraxHo-TpaHcnoprHofi re-
texKofi (p"c. 7.9), cocrosqefi H3 paMbr, Ha Koropofi sarpenJreHbr noBopor-
Haq nraTQopua, qerbrpe noEoporHbrx xoloBbrx KoJreca, MaenoHanopHas
ycTaHoBKa H rreTbrpe rHIpor.IHnHHIpa;

,qeMoHTHpyIoT ooTeKaTeJIb BbrnpaBJlgrcqero annapaTa, ynJloTHeHHs Ba-
na n HanpaBnrnuHe no.qrrrHnHHKlr;

,qeMoHTHpyroT nepxHufi H Hr,rxHHfi oorercaTeJrr{ pa6oqero Koneca;
no penbcoBoMy nyTH no.qaroT MoHTaxHo-TpaHcnopTHyro TenexKy no.[

paOoqee KoJreco, ilo.qHnMaroT ee ru.qpoUHnHHIpaMH Io KacaHHs c pa6o-
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Puc. 7 .9. Mosraxso-rpaHcnoprHan renexKa:
J-pa6oveeKoneco;2-noaoporuannnar$opva;3-paMa;4-xonecoxo.qoBoe;5-pem-

cosHfirryrb; 6- MacnoHanopsas yctaHoaxa; 7- ruApoqnrrgHlp

Puc. 7.10. Ilpucnoco6neHue Artq noAbeMa Bana:
/ - Ban; 2 - crco6a; J - rpoc

qaM KorecoM, oTcoe.ql4HsroT ero or Bana, onycKarcT BMeCTe C TeJreXKOfi sa
penbcoBbrfi trys, TpaHcnoprr{pynr neoerrcofi ,qo rpysoBoro npoeMa, a
sareM MOCTOBbTM KpaHOM TpaHcnoprr,rpynr pa60qee Koneco Ha peMoHT-
Hyrc nnoura.qKy;

.3aKpennsroT Ha BepxHeM onaHqe Bana npHcnocooneHue .qns ero no.qb_
er'ia (prnc. 7.10), MocroBbrM KpaHoM norH?rMaror H rpaHcnoprgpyror BaJr Ha
MecTo lrrfl ero xpaHeHHq B BepTHKaJTbHOM nOnOXeHHI4;

.qeMoHTHpyroT (npn Heo6xo.qHrraocrn) B brrrp aB Jr fl routHfi aflnap ar.
rlpn pas6opKe qeurpodexHoro Hacoca (crra. pnc. 3.2) nepe.u ycraHoB-

rcofr npucnoco6neuns, rltfl ycTaHoBKH poropa Hacoca npolrsBogsr .qeMoH-
Tax caJrbHHKoBoro ynJroTHeHHq npOCTaBKa BcacbrBarcuefi rpyobr H caMoro
npocraBKa. 3arepr reMoHTr{pyror Ban-npocraBoK, cnyxeoHbre rpyoonpo-
Bo.qbl, HanpaBnqroqnfi noflrxunHnK, yuoTHeHHe BaJra H KpburrKy Kopny-
ca Hacoca. 3arcnroqHTenbHofi onepauHefi serqerc, ,qeMoHTax BaJra Hacoca,
pa6oqero Koneca H .qeranefi rqeneeoro ynnorHeHnq.
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7.1. O|mCTKA I| MOfiKA

O.rHcrrca u vofirca ,qeranefi - o6flsareJrbHas onepauus rexHorornqec.
oro npouecca peMoHTa. TularenrHaq oqficrKa H uofirca no3BoJrsror 6onee
a.qexHo u rorrHo npoBo.qnrb reoercTaurrrc ,qeranefi. o.rHcrrca n uofirca -

Ha Kpy[Hbtx npernpl4sruflx III]rpoKo r{cnoJrb3yrorcs .qByxKaMepHbre
MoelIHbIe MaIIIHHbI HenpepblBHoro ,qeficreuq. B nepnofi rcarrrepe ocyuecT-
Brrrrercrr uofirca pacTBopoM, a Bo nropofi - ropflqeft so.qofi. Jlyuenoe ycr-
pofrctno BbrnonHeHo B BuIe KoJrJreKTopa c HacaIKaMH, B Koropufi uo-
nqufi pacTBop H ropsqas Bo.qa no,qarcrcs HacocaMr.r us Oarcoe c odorpesa-
lotquM ycrpoficrBoM. IlporuuaaeMbre ,qeranu [epeMerrlarorcs B MaurdHe
nflacTnHrrarbrM roHeefiepoM co cKopocTbto 0r2- l13 rrr/rr,ruH.

IIpu ouucrKe norpyxenueM oquulaeMbre IeTanH yKnalbrBaror B HanoJr-
HeHHbre MororrtHM pacrBopoM BaHHbr pa3nr,rqHbrx KoHcrpyKruft n Bbrrepxn-
BaI,oT B HI,rx onpe.qeneHHoe BpeMfl. Jlna pyuHofi vofircu pa3Mep BaHHbr IoJr-
Neu 6rrrr He MeHee 3 x 3 x 0,6 u. BaHHa ,qonxHa nMerb cnycKHoe ycrpofi.
crBo Inq nepllo.qnrlecKoro cJIHBa n oqucrKn oT rpsgn orpaboraHHoro Mo-
rcIllero paCTBopa' a TaKxe SaKpbIBaTbcg nOcne oKoHqaHHs npOqecCa
vofircu.

Jlna ycrcopeHufl npoqecca cyurKr{ H yIaneHr4s ocrarKoB Morouefi xng-
KOCTH H3 TpyrHO.qOCTynHbrx Mecr.qeranr{ npo.qyBaror cyxt{M cxarbtM Bo3-
IyxoM.
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Ta6nnqa 7.6. Cosras cromsmqecxcxx yoc,xqfr cpencro, f,

Kovnoseur Maprca CMC

MJI.5I MJI.52 MC-8 na6aunl-101

Coga ram'qnHnpoBaHHas
TpnuoausocQar Harpux
MeracnnurcaT HaTpHq
Xngroe creKno
Cvaqnsarenr uaprr .[E
CynrQoHan
CsHronal MapKH .UC-10
Cnnravut-5

44

1o't
20

-1,5

50
30

l 0
8,2

-1,8

50
30

l''
3,5

B KatlecrBe Moloul,x cpe.qcre Han6o'rbuee pacnpocTpa'eH'e nonyqil-
JIH MOIOUUe )KnrKocrl{ Ha OcHOBe cHHTeTHqecKHX MOTOTqHX Cpe.ucr8 (cMC),
KoTopble oonagarct BbIcoKrIMtt noBepxHocTHo-aKTr.rBHbrMH cBoEcTBaMn,
xopoutefi pacrBopslol4efi cnocobHocrbro, Manofi ToKcuqHocrbro H .qonyc.KaIoT MHoroKparHoe ncrronbsoBaHue Morou{eft xulrcocTu. CocraB cr{HTe-TnqecKnx Monuux cpercrB npnBe.qeH e ra6r.7.6.

MorouHe cpercrsa MapoK MJI-51, I\,rc-g H na6auHr-l0r npe.[HasHaqe-Hbr .qrc npl{MeHeHnt B CrpyfiHrrx MoerrHbrx Maur,rHax, TAK rcar o6na,qaror

#"ff5Ty""::t:u-n-lYiitty -Y:ccoBaq rorl-s ux npu reMneparype Bo-
v svv r  crDr l r rg ,  r  o_ /o I_ /  J I .

rlpenapar MapKH Mc'g orHoclrrcs K yHr{BepcaJrbHbrM MorcruHM cpe[-crBaM. Ero raoxHo npuMeHqrb KaK ,qns crpyfiHofi oqr{cTKH, TaK r{ Inf,orrLrcTKH .ueranefi norpyxeHueM B BaHHbr. Moroqac cnoco6HocTb t{ cpoKclyxdst aToro npenapara Bbrrrre, rreM y gpyrqx CMC.
Bce cMC He BbrgbrBaror Koppog'H, Moryr npr{Me'srbcs .gns oqucTKH

'qeralefi' H3roToBJIeHHbIx t'ts rlo6ux MeTaJIJIoB, BKruoqarl uBergbre cnnaBbt,u obna'qaror BbrcoKofi uoputefi cnccoouoc*rc np' TeMneparype He HHX'75 "C.IIpn reuneparype .uo 60 'e uonqafl cnoco6socrr Cl,iC y:ur-*r*.ercs
n 2-3 pasa. IIpH Henpo.qonx,renbr{oM xpaHeHr'H (10- rt i""nl reraJrr{nocJre uofircu c npr4MeHeHHeM cMC He rfeoyror aHrHKoppo3HoHHOfr o6_pa6orrcu.

JIns no.quHnHHKoB KaqeHr,rs c HapyxHbrMr,r.qnaMerpaMil,qo 400 urr,t, Ie_ranefr r'.qpo'u nHeBM.annaparypbr, 60nros u raeK peKoMe'.qyercs Me-xaHHqecKas orrHcTKa B ynbTpasByKoBbrx MoeqHbrx BaHHax r'na y3B,
rlpenrrayrqecTBo nocne.uH'x gaKnrcqaercs B ToM, qro sa crrer .qefrctnunynbrpasByKoBBrx roneoaHnfi sarpnsHeHr4, yAansrorcs H3 BCex rpyrHo_
'qocrynHbrx MecT .qeran,. B gro'{ cnyqae B KaqecrBe MOK}rrIHx cpercrB

38
25

:

8
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I

qns ro,uuunHl.rKoB) n CMC (gns ae'
).
IO,49T IIIEJIOIIHbIMH PACTBOPAM'I HNH

l .

OPTHPOBKA MTA'IEil

oEeHKU TeXHUqecKoro cocTotHl{fl

,Hocru K raJlbHefirueuy HcnoJlb3oBa'
'rorcs' TexHI{qecKI{MI{ tpe6oaau nflv,r4,

fi .qerann B BI{[e KaPr (ta6n. 7.7).

: yKaSaHHeM Marepnaflar' Mecr pacno'

iroco6rt ux o6HapyxeHns' HoMI{HatIb'

fHue H gonycrgMble pa3Mepbl, peKOMeHIyeMHe cnocO$u ycTpauel{vfl ple'

l;Qexros. BosluoxHrte .qeQerrbt, cnoco$rt ux o$napyxeggs lI ycrpaHeHl{l

ISanrC"t"alorcsl B KapTy Ha OCHoBe OnbITa npaKTnqeCrcofi pa6Omt u Hayq-

no onrHMHSauHn rexHoJloruqecKHx npoqeccoB BoccTa-

.ueralefi, ncnonbsyeMble Ha peMoHT'

iq Ha ,qBe paSHoBIdIHOCTlr - BlI3yaIIb-

Ieratlefi, Ing o6sapyxeHl{s Koropblx

nf, unvpa3pyuarb rerallb' o6uqno o6-
- BI{syaJIbHo. K rarcuu geQercrau ot'

rr^^crFr.cr D?'nrrrrs-lp rnp!r!-r!{F-r uafioM- nno6ornHbl. KoDDoSHq, BMgTI{HbIr IIe'
n L t L z r l Y a  E  t l A t r r v r D l v  ^ P v u { r r . . e . ,  . . e . ^ v " ' ,  - - ,  - - - E E  -  - - -

rbopuauHfl, HapyueHue repMeruqHocrl{ tl 'uP.

KOnrpOlb C SOMOTIT.IO l{sMepeHufi npUuenseTCg .qns nOnyqeH.u9l KOJII{-

qecrBeHHofi oqeHrcr{ orKJroHeunfi flapaMerpon t[oplrtbt I{ orHocHTetlbHoro

RoJroxeHl{s noBepxHocteft ,qeTaJII{' cKpbITbIx,qe$ercroe 4 lISMeHeHug

csofiCts MaTepl{ana Eeralefi. KoHrponb pasMepoB H reoMerpuqecKofi Qop'

uu pa6oqnx noBepxHocrefi leranefi rrpol{gBo.uflT yHt{BepcanbHEIM HHcr'

pyMeHrOM (ruraHreHurrpKfnffMn; rrrTanreHpeficuycauu; MlrI(poMerBaMI'I'

HyrpoMe pa6u r r,rHggKaropaMr{ H rp.), cneltrI{anbHbtMu rcanubpar'ru (crco6a'

MH, rua6loHaruu, npo6rcaun) ti msMep?ireiibrbiMn npHcIIocoGneHHgl*H.

BHssneHlre cKpbrrux .qe$eKToB ocHoBaHo Ha llcnonbSoBaHull cfle.qy'

rcunx MeTo.qoB: KanrurrflpHoro, MarHlITHOrO, yJIbTpaSByKOBOFO I{ JIIOMH'

ra^"!^'r'Fr!nFrn (trrrrrrrnnrr- rfeTIltIITIgnHOFO MeTOtra .3aKIIOqagTeg B TOMr qTO
f fg\; l{E.rf  f  nvt Vr \z} u+rrvL' lp r\srr""J" '

xggKocrb, HaneceHHaff Ha noBepxHocrb c He BLI.UHMofi rJIaSoM Tpelql{Hofi'

npoHHKaeT B TOnrqHHy TaK, qTO noc'Ie oqucTKu noBepxHocTl{ H HaHeceHlls

Ha Hee nposBnxrc1;1erg BeIIIeCTBa ge$ercr O6HapyxHBaeTCs BngyanbHg n0

Cfiegy XH,qKOCTU. B npOCTefiIueM Cnyqae npOHI{KaIoUefi rr}IIKOCTbx1 sB-

n""ra" KepocrlH, a nporrBnsrcUnM BeIqecTBoM - Men. Stor Mero,q no3Bo'

JIseT o$Hapyxl{Tb TpeI4HHy, IIJI4pHHa KoTopofi ue MeHee 20 urcu.
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Ta6nnrla 7.7 Kryta rerrnqccrcror rp*omt

,[eranr: Konrqo sarqr{THoe
Z O6osnarreHne: f - 38 6Zs

Marepruan: cranr 35XHMOJI
Tseprocrr: HB < 4()(l

Hor'rep
NOSHHI{

Ha 9C-

KHSC

Bosvoxrtrrf,
ue0eKr

Cnoco6 ycra-
HOBJTeHH' ge-

Qercra H Korrr-
pomnufi rx-
crpyMeHT

Pasuep, vu

no padouevy
rreprexy

Ionycrnuufi
6es pevonra

Percovengyeuufi
cnoco6 BoccrS:
HOB'IEHNg

llsnoc noBepx-
HOCTH nO! CTy-

nngy pa6ouero
KOneca

fngpoa6pa-
snaBufi H3Hoc
noA Korlbqo
ynlroTHstoulee

lltuepenne. p lg00
HyrpoMep
MapKH

HM-2500

Hsuepenne. 4t
il-'#il;. p2000
KlrJIb, rqyn

ole00 +f'37

pt997 0_g,S

Pacrorncn go pe
MOHTHOTO pas-
Mepa

o1905 +9,ts
0

Hannasra B cpF
ne CO2 n npo-
toqKa a c6ope d
pa6oqnM rore
coM

+0,23
0

-2,5
-3,0

IIpu r"rarHHTHoM Mero,qe KoHTpons geranb cHaqara HaMargrdqnBaror.
M-arHutHbre c!.{-rroBbre JIHH!{!{, npoxoEs qepeg ,qeraJrb }i BcTpe..i afi Ha cBoeM
nyrl'I ,ueOercr (rpeulnHy, parconuuy), orndaror ero KaK npenrrcrBr{e c
Manofi MarHnrHofi npoHuqaeMocTbro. IIpu sroM Ha,q,qeQeKToM o6paeyerca
nOJIe paCceIdBaHHs MarHuTHbIx CHJIoBbIx nnld.Htrr, a Ha KpArx Tperql{Hbr -
MaTHHTHbIe noJIIocbI. HaHeceHHufi Ha noBepxHocTb geTarru rlepporvrarHnT-
Hufi nopoluoK npl{TsruBaercs KparrMr,r rpeulrrHbt, qerKo o$pucoerrBas ee
rpaHHIIb,I. Marnutnufi nopoluoK npe.qcraBJrrrer co6ofi cycneHgr{rc, cocro-
fiulyF lr3 cMecH KepocllHa, rpaHc0opMaropHoro MacJra fi OeppoMarHllr-
HOrO noporrrKa (orccrala xene3a).

t f  ^ - , . . , - - -rvrarrlrl.rnDrn Mtrr'u'll upnMEHflK)T ,qnfl BbIgBJIeHI{g TpeIIIHH IUHpI{HOII IO
I urcru B ,qerarlsx ttg Qepporr.rarHl,rrHbrx Marepnanon (ns cTaJrI{, tryryHa).

YarrpaseyKoBofi Mero.q o6Hapyxennrr cKpbrrbrx geQerros ocHoBaH Ha
ennfierne vTrr.Trlvpvs.va-v ;',.-.yO3ByKa npOXO,qHTb qepe3 MeTaflJIHqeCKHe fi3,qeni.ifl td OT-
paxarbcs oT rpaHr4ubr pa3,qexa .qByx cp€nr B ToM rrucre H or .ue0eKTa.
B sasucuMocrr,t or cnocoba npneua cnrHaJra or IeOeKTa pagnnqaxlr .qBa
Mero.qa ynbrpa3ByKoBofi ,qe0ercrocKonr,ru - Mero.q npocBerrnBauus r{ r.rM-
nyJrbcHbrfi ueto.q.

Mero,q npocBerlnBaHntl ocHoBaH Ha norrBfleHnH gByKoBofi renu 3a ,qe-
Qercrorta. B gtol{ cnyqae H3nyqarenb ynbrpa3ByKoBbrx Kone$aHnfi naxo-
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IIHTCS no o,IIHy cropoHy KoHTponnpyeMofi .ueTaIIn' a npHeMHI'IK - no lpy-

ryrc. Ecnu .qeTanb He HMeeT le$enra, To ynbTpaSByKoBble rcone6a6nf,,

BOB6yXIaeMbIe ynbTpa3ByKOBbIM reHepaToFOM, .qoCTHraIoT npHeMHHKa I{

nOCJIe npeOOpa3OBaHHq B 3neKTpHrIeCKue I'IMnynbCbI H yCI{neHHg B ygl{'

n?rTeJre nona,qanT B I{H,qHKaTOp perHcTpHpyloqero npHoopat CTpeJIKa KO'

Tgporo oTKJIoHneTCt. ECnn xe Ha nyTI'I ynbTpa3ByKOBbIx Kone6aHufi

BCTpeqaeTCq,qeOgKT, TO nOCnaHHbIe U3nyqaTeneM ynbTpa3ByKOBbIe BOJIHbI

OTpaXarcTCq OT IeOeKTa H He ngna.UarcT B npHeMHHK' TaK KaK OH 6yIeT

HaxOgI{TbCa B 3ByKOBOfi teHn. Crpenrca I,IH.qHKaTOpa He OTKJIOHffeTCn OT

HyneBoro noJIoxeHI'Is.

Mero,u npocBeqHBa$u'. MO)KHO npHMeHflTb ToJIbKo npu KoHTpOne IeTa-

nefi ne6Onbruofi ToIIrqHHbl, I{Mercu1HX IByxCTOpOHHI{fi lOCtyn K KOHTpO-

nHpyeMbIM nOBepxHocTqM.

IIpn rconrpone,qeraJIH ynbTpa3ByKoBbIM,qeOercrOCKOnOM' ocHOBaHHOM

Ha HMnynbcHoM M€TO,II€' K ee noBepxHocTH no,qBo.usT H3nyqaTeJlb ynbTpa'

sByKoBbIx Kone6 1nutrr, KoTOpbIfi oIHoBpeMeHHo MoXeT 6rtrr npneMHI{'

KOM. ECnH ,reoercra B .ueTaJrr4 HeT, TO ynbrpa3ByKoBble Kone6aHnq' Bo3-

6yx,qaeubre reHepaTopoM, OTpa3HBlut4cb oT npoTl'IBononoxHofi cTopoHbl

.qerarn, Bo3Bparqarorcs o$parHo H Bo36yxgalor eneKTpl4ltecKnfi cgrHan B

nplreMHnKe. IIoCne yCHIIeHufl u pasBepTKH CI'IrHana Ha 3Kpane sneKTpOH-

Ho-nyqeBofi rpy6rcu Sygyr BI,IIH6I IBa BcnlecKa oT Il3JIyqeHHOrO n oTpa'

xISHHOTO OT npOTItBOnOJIO)KHOfi CTeHKH nMnynbCOB' ECnH B EeTaII?l I{Mg'

aroa nca.lrr. rn vnrrnA-?BvKoBble Kone6aHl{g orpaxarcTcE oT,qe0eKTa u Ha
g l v a  A v Y r v r \ ^ t  L v  J  ' ^ v ' E  '

sKpaHe noflBJlqeTcs npOMeXyTOqHbIfi BCnJIeCK. SrOr MeTO,q Obnalaet

ebrcorcofi qyBcrBnrenbHocrbro H npnMeHflercf, npH o6HapyxeHHH BHyrpeH'

HHx geOeKToB B ,qerangx 6onruofi rOnqurlbl' a TaKxe B TpyIHoIoCTyn'

Hbrx MeCTaX.

JlnuusecueHTHblfi Mero,q ocHoBaH Ha cBoficrBe HeKoropblx BeIrIecrB

cBeTHTbcs npn O6nyveHuI,I I4X ynbTpaSByKoBbIMI{ nyqaMu.

IIpn gaHHoM MeToIe KoHTponn .qeranb cgaqana nOrpyxaloT B BaHHy c

QnnopecllHpyloqefi xulrcocTblo' B KaqeCTBe KOTOpOfi npnueHnloT CMeCb'

cocrosqyro H3 50% rcepoc?Ha, 25% fiettsl,IHa H 25% ryascpopMaropHoro

Macra c .qo$aBKoft t[nroopecllnpyloqero Kpacnrenfi (ge'Derctonq) unu

sMynbraTopa. 3aTeM leTanb npoMbIBaIoT Bo.qofi' npocyut'lBaloT cTpyefi Ten'

Jroro Bo3uyxa u noKpbrBaloT TOHKI'IM CJIOeM efitil{Kar.eiiff' Koiopblli BbITqrH'

BaeT QnrOOpeCqHpylolqym x(u,qKOCTb I{3 TpeqI'IHLI Ha nOBepxHOCTb 'qeTaJIH'

IIpu o6nyqeHr4H .qeTanr{ ynbTpa$IdoJIeTOBbIMH JIyqaMH nopouoK CHJIHKa'

reJrrr, nponnraHHblfi QnnopecUupyrcUefi xtulKocrbn' 6yger f,pKo cBe'

Tr{TbCg, Onpelefiflg rpaHHIIbI TpeI4I{HbI. 3TOT MeTOg npUMeHttIOT 'qJI5I BbF

sBJreHHg nOBepxHOCTHbIx TpeIqlIH tuHpHHOfi 6Onee l0 rdrcIa e .qeTaJlqxt

n3roToBneHHblxH3uBeTHbIxMeTaJIJIoBHHeMeTaIJIHqecKnxMaTepHaJIoB,

9E

TaK KaK B.qaHHoM Cnyqae KoHrpoJrb .qpyrHMH CnocooaM, MeHee esserctu_ .BCH I,TJIH HCBO3MOXCH.

Ilocle Toro KaK ycraHoBneHo TexHuqecKoe cocrosHne,qerarefr, Hx cop-THpytoT Ha rpr.r rpynnbr.

oTHOC9T no.qnexaulHe peMoHTy ,qerarH, I{3HOC HMoryr 6slTb ycrpaHeHbr. llx oTnpaBnsroT Ha COOT.
BOCCTaHoBIeHT4g HrrH Ha cKna.q ,qeTanefi, oxH,ua.

K rperrefi rpynne orHoc'T .ueran' Hero.qHbre, BoccTaHoBHTb KoTopbreHeB.3MOXHO Hnn 3KOHOMHTT..KH Heuenecoo6pasHo. ux oTnpaBns*lr HacKna.q MeTaJIJrofloMa.
.[ng roro qTo6br He cMeuHBaTb ,qeran' pa3nHrrHbrx rpynn FO.qHOcr]r,HX MapK'pyror KpacKofi: ro,qHbre - oorrq'o iereno it unu xenrofr; florne.xarr,e peMoHry - 6enofi HJ'H c,Hefi; neroaHu;;-- KpacHofr.

fnasa BocbMas

PEMOHT PAEOqNX KOJIEC OCEBHX HACOCOB

8.1. Ii3HOC It TToBPEX.UEHIIfl
unrrr SKCnnyaT a\nu KpynHbrx HacocoB, nepeKarrHBarorrlHx )KLIKOCTT,T ca6pasuaHbrMrd qacrfirlaMl{, noKa3aJr, qro .qeranr npoToqgofi .Iacru no,qBep_

::ilr 
r4HreHcuBHoMy r''qpoa6puu"""or y H- KaBnrauHoHHoMy H3Harun-

A6pasHeuoe H3HauHBaHHe MarepnaJra nponcxo,qr,rr E pegynbTare Mexa.HuqecKoro aosgeficrBr{, Ha Hero (pesaHros 
-;;; 

qapanaH'a) reepgbrx qac.Tr'rrl, Haxo.qru{Hx.s B CBO60.qH.M HJru 3aKpenneHHOM Cocfor'}lr.r. IIpu STOMc H3Hau[BaeMOri noBepxHOCTr't y.qanreT.q Marep[an nu60 B BH.qe orreHbrourcofr cTpyxKH. nHbo tr BH,qe dnen*.=-,*^--
HbrxH3.EeooprraupoBaHHofi urp;;;;:;;:' j't",|*.toofl"*l::":i'i:ffi 

;
xiJff" 

o?'4enqmlllHxcs npH o.qHoKparHoM Hnu MHoroKparHoM Bo3,qefi-

fuapoa'pasr{BHoe HsH-aur,rBaHHe sBnrercfl pasHoB'rHocrbro a'pasiie_Horo H3HarxHB aHufl, *ori'a r,r3Hoc npoucxo.q vr npw coBMecrHoM Bog.qefi.

ff;ffi:iilttfifit1:t" 
rBep'qblx adpasneHbrx qacrrlru H noroKa Bo.qbr,

Kae'rauufl npe.qcraBJr-rrer co.ofi cnoxHoe susruecrcoe ffBJreHHe, Xd_paKrep'3yrcqeecs noffBJreHr{eM B noroKe nycror (rcanepH) B p$ynbrare

K nepnofi rpynne orHocsr roJrHbre
nP€.qerax .qonycTgMbrx 3Haqe nufi. Iix
roToBbrx .qeranefi.

Ko eropofi rpynne
noBpex.q eP.us. KOTOpbrx
BeTCTByrcuue yqacTKH
Frrll.lx peMOHTa.

EeTanr4, pa3Mepbr KoTopbrx JrexaT B
ornpaBnsroT Ha Cooprcy Hnr{ cKnal
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Puc. E.l. ltsuoc oceBoro pa6ouero Korecs:

I - rperuurtu,;2 - rugPoa6Pasna'

sutft n KaBuraquosgttfi ngnocut

yMeHbrueHl lgMecTHoro,uaBneHuslHI{Xe.qaBneHuttBo'qsHblxnapoBnpH
gaHHOfi TeMnepaType. npg nepegeceHgg nysblpbKoB' HaCbIIIIaFtUI{x KaBu-

Tars{orffJrro KaBepHy, B 3o}ry noBb[ue[IHbD( IABnerryri colepxallsdics B HID(

nap MrHoBeHHo KoH,qeHcr{pyercs I{ OKpyxanuaq I(HIKOCTb c 6onbuloil

CKOpOCTbIo 3aronHgeT OCBo6O,qHBLIInfiCs O6teu' IIpH ynpyroM cNaTI'lH

ny3brpbKoB npogcxo,qr,rr qepe,uoBaHge 6onrruux'uaBneHl{fi Lr nocnefly'

null{x pa3pexeHufi, nsrstrBaloulllx KOIIe6aHue qacTull oKpyxanuefi xug'

KOCTr{ CO 3ByKoBOfi n ynbrpa3ByKoBofi qacroTaMu (rrlrarcpoy'qapbl)' BOS.qefi-

CTBys Ha AeTaJIH npOTOrlHOfi rIaCTu HaCOCa' ST}I KOtIebaHHq BbISbIBaIOT pa3'

pyuleHue Hx noBepxHocTH.

Kporrae MexaHilqecKoro BO3IeftcTBHg KaBHTaUI{lt Ha pa3py[IeHHe Me-

TaJrfla OKa3bIBanT BnHgHHe xI,lMuqeCKOe BOS,UefiCTBHe' O6yCnOaneHHOe

BbrcoKofi aKTHBHOCTbTo Kl,lcJ-iopo.qa Bos.qyxa B LlOl'{eHT BbI'qeIeHHSI ero n3

Bolbr, r{ npoqeccbr 3rreKTpoMexaHnqecKofi KOppo3HH.

KasHtauHro, KOTOpOfi no.qBepraloTcg Hacocbl' MoxHO nO.UpaS'ueJII{Tb Ha

cflegynqge BLIIbI: npoQnnbHylo' npgilcxolqqyn npu oOreKaHHI{ noTo-

KOM paooqero Koneca 3a CrIeT O6qero noHlI)I(eHlIsI IaBneHI'Iq Io IaBJIeHng

napgg$pasoBaHnn Ha cTopOHe paspexeHnq; uleneBylo' Bo3HHKarcIqyIo B

pesynrrare 6onbrur{x cKopocrefi B 3a3opax Mexly Bpalq,arcuHMHcfl I{ He'

noIBHXHbrMr4,UeTaagMH; MecrHylo (Cp6AHyro), npoTeKaloqyto 3a erleT

MecTHoro noHH)I(eHun' I'aBneHvfl''

Cyurrtapnoe Bosleft Crsge Bcex 3TI'IX rlarcropon BbISbIBaeT HHTeHcHBHbili

ltgHOC lI pa3pytueHl,Ie SJISMeHTOB npOTOqHOil TIaCTI'I HaCOCOB' OCO6eHHO

paoounx KoJIec.
Ha png. 8.i nOKaSaHFI xapaKTepiibie notspeg,qeHt{s JIOnaCTeE H RTyJIKH

pa6oqero Koneca oceBoro Hacoca. Hanoonee uHTeHcnBHOMy pa3pyueHHro B

Jronacrflx no,qBepxeHbl nepn$epnfiHue KpoMKH B 3A3Ope Mexly nonacrblo

H KaMepofi paoouero KoJIeCa H noBepxHocTb nepa JIOnacTn' oco6eHHo c

TbrJIbHofr CTopoHbt, 6nnxe K nepnQepl{H. BO BTynKe Hala$Onee nHreHcHBHo

usHaunBaeTcs nOBepxHoCTb B 3oge 3a3opog C TopUeBOfi rrac1rn nepa no-

rracrH co cropoHbl BxogHofi n Bbtxo,qHofi xpouor'
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IIpu gnnrenbHoil sKcnxyar ar\Htr HacocoB BosHr{Karcr rpe',1fiHbr B no-
nacrsx H3'3a pa6oT c noBbluleHHofi Bnbpauuefi ll s HepacqerHbrx pexr{Max,
nJroxoro KaqecTBa MarepHaJra, a TaKXe ycranocTH MeraJrna. TpeuIHH'qaqe Bcero Bo3HHKanr B raHTeJrbHoM nepexore or QnaHua K nepy Jronac.
Tr'r l! B yrnax nepeceqeH'q nep'QepnfiHofi H sxo,qHofi KpoMoK, sro fl,,Irf,.
eTcs npHrrHHofi nonoMKlr H oTpbrBa nonacTeft.

B nonoporHo-Jlonacrublx pa6orrr4x Konecax Haoruoraercq yreqKa Macna
I{3 BHyrpeHHefi noJlocrH 3a crrer HapyrrJeHr{fl repMerr{qHocrr{ r{ r{3Hoca con-pqraeMbrx ,qeraneft MexaHr.rsMa pasBopora nonacrefi, npr{Bo.usqero K
NOSBJICHI,IIO JIIOOTOB H ,'KAqKE'' 

'ONACTEfi OTHOCHTEJIbHO BTYJIKH.
O.uHuu r{3 Hau6onee pacnpocrpaneHHbrx ,ueQercroa pa6ouero Koneca

rrBJraercfl HapyureHne crarr.rqecrcofi 6anaHCnpoBKH H3-3a HepaBHoMepHoro
lrgHoca lr yTepr banaHcupoBaHHoro rpyga.

8J. BOCCTAHOBJIEHIIE INOTOIffiOfr qACM

IIpn He6oJrblrrnx noBpexgeHnrrx
Ooqero Koneca. IIpn sHaunTeJrbHbrx
HOCTbro pae6Hparor.

peMoHr npou3Bo.qsr 6es pasooprcn pa-
noBpexleHnrrx pa6ouee Koneco non_

Ecnu rny6nna KaBepH, Bo3Hr{Kanulnx oT KaBnraur{o'Ho_Koppo3'oH.
HbIx H rHgpoadpagHBHblx pa3pylnenuil na JronacTrx, BTyrrKe u o6rercate.
Jre, He npeBbruraer 2 uu 14 oHH pacnpocrpaHerrbr Ha He60nrurofi nJroua,qn,
To orpaHHqllBalorcs 3aql{crKofi Hax.qa,rHblM KaMHeM noBpex.qeHHoro Mec-
Ta H unnQonaHHeM ero .qo lroJ4rr;gsrrq poBHofi rna.qKofi nonepxHocrr{.

llpn 6onrunx noBpexreHr.rsx peMoHT npon3Bo,Esr MeTo,uoM gneKrpo.
HANJIABKI{, BKJIIOqAIOI4HM S CE6g TPH TCXHOIOTNqECKfiX 3TANA: NO,qTOTOB.
ry, coocTBeHHO HannaBKy U UrnuQoBKy cBapoqHbrx ruBoB.

Ilo.uroroeKa K HanJraBKe gaKrtoqaercfl ts onpe.qeneHr,ru rpaHlrubr noB-pex.qeHHofi nonepxHocTn r,r ylaneHlrrd noBpex,qeHgorg MeTaJrJra. BCe O6_HapyxeHHbre .qeoeKTbr yransror nupy6rcofi nHegMaTurrecKHu sy6unou,
3 aqr{erKofi HaxraqHbrM KaMHeM ?rnH B o3,qyrrrHo-ryrosofi crpox rcofi .

Bupy6rca le0errHoro MeTaJrJIa nHeBMarnqecKnu sy6nnoM HMeer oqe'b
l l l t o t r t t h  E n A r ' ^ h ^ -

"r\)r\tru rrpLttlJrsuAn[sJlbHocrb ]I conpoBox.qagrcq cuJIbHbIM ruyMoM, gro
ofpaHHrrHBaeT ee npr4MeHeHr{e.

Cuoco6 y.qaxeHl{s MeraJrrra Hax.qaqHbrM KaMHeM npuMeHsK,T B oc'oB_
HOM nntf n??rrFrrrrp ,r,narrrrru V-^-^---,=-i--- r'--*.v,..1v ir1ririj,z.rr. r AaJtvrfntr MgraJIJra npoI,ISBO.qHT BpyrlHyn
u-nuQonanrHofi r'raruunofi. B KaqecrBe pexyqero HHcTpyMeHTa npnMe.
HqroT OTpe3Hbre KpyrH Ha barcelHroeofi cBs3Ke C ynpoqHrrctrltrun SneMeH-
TaMH, I4Melolufle HapyxHsrfi.qnauerp 200 MM r,t TonrrIHHy 2_3 uu.' 

Hau6oJrbuee pac[pocrpaHeHr{e rnn yg'neHnfl MerarrJra nonyqilfla Bog-
rflxHo-gyroBas crpoxKa, cy[IIHocTb rcoropofr gaKrroqaercs B ToM, qro
Mexly rpa0uronblM 3JleKrpo,qov H .qeranbro sax'raercs sneKTp'qecKag

101



Iyra, nJlaBflulas MeraJIJI. PacnnasrenHrrfi Merann BbrlyBaercfl cxarbrM
BOS.qyXOM, CTpyq KOTOpOTO napannenbHo 3JreKTpo,qy HanpaBnffeTcs B 3oHy
ropeHus IyrH. Crpoxrcy npoH3BoIsr cnerlnanbHbrM pe3aKoM rnna
PtsII-4-62, B KoTopoM saKpennsercs 3rreKTpo,q, npoxo.qrr Bog,qyxonpoBo.q
H sneKrpllqecrcHfr npoBo,q. Pesarc paccqnraH Ha padory yronbHbrM 3JreKTpo-
.qoM.qr{aMerpoM 6-10 MM c no,qaqefi K HeMy nocrorrnHoro roKa cnnofi ro
500 A. JIns sroro Hcnonbsyror cBapoqHbre npeobpasoBaTerrn runa
IICM-1000 uru c6opoqHbre BbrnpqMrdrenn rrrna BKCM-1000-1.

IIpn crpoxKe cuny roKa no,q,qepxnBanr B npe.uenax, o6ecneqnBarorlnx
nJloTHocrb roKa 3,5-4 A/rtnv2. IIpu doruurefi nrorHocru npoilcxo.qilT Ha-
yrnepoxHBaHHe noBepxHocTr4 B HelonycTlrMbrx npe.qenax.

Buboprcy ,qeOercrsoro Meranna npolrsBo,qrrr c MrrHHMaJrbHbrM cbeMoM
HenoBpex.qeHHoro. Bu6oprcy BbrnonHsror raK, .rro6rr noBepxHocrb ee He
HMeJra ocrpbrx yrnoB, creHKu 6unu noJrorHMn, Qopva n pa3Meprr o6ecne-
qHBaJIU IOCTynHOCTb .qJrr CBapKlr.

Pas,uelrcy rpeuII4H neo6xogr.rMo npor,rgBollrrb c npe.qBapr{TenbHofi sa-
cBeprroBKofi rcoHrIoB Tpeu1lrH. lns HecKBo3Hbrx rperqnn rny6uHa 3acBep-
ttoBKH .uoJIxHa 6ttrr na 2-3 uu 6onrrue rny6uHrr gaJleraHuq rpe[IuHbr,
a cKBosHbre rperquHbr 3acBepnnBaror Ha Bcro rly6uHy. Pag.uenrcy KpoMoK
TperqnHbr nol gaBapKy npon3Bo.qsr Inrr co3.qaHHs, 

'- Hna X-odpasHoro
IIIBa, pag.qenKa Ing noJlyrreHug X-o6pasHoro rxBa npnMeHserctr nplr Bog-
MoxHocrl{ Iocryna c o6eux cTopoH H ToJrrrIHHe cTeHKH 6onee 25 rr,ttt,t. Pag-
neJrKv nnoDr-?Ftonqr nct neefr nnuHe rnenrDrt{hr c nnrrrwnnerrrreM 1 \-') rrM u

h ? - - - - - v - t , Y - . . . - - -

yrnoM pacKpbrrns KpoMoK, cocraBnsroulr{M 60-70'.
KoHrponb 3a yIaneHHeM rpeulriH H ,ue0ercrHoro MeraJrJra npon3Bolrr

TpaBneHHeM, IIBerHofi unu MarHl4TonoporuKoBofi AeoeKTocKonuefi vecra
auboprcn u npianeralouero yqacrKa uHpnHofi oKono 50 r"rrra. Itlepoxona-
Tocrb noBepxHocTr,r, obpa6oransofi Ing KoHTpong, gonxHa cocraBnsrb
npr{ TpaBJIeHHH }r uBerHofi geSercrocKonur.t 1,25 vrcu, trptr MarHr{Tonopou-
rcoeofi geQerctocKowrn - 40 r'arcr'a.

Brr6oprcn Ha BblcoKoJrerr,rpoBaHHbrx cTannx nporpaBnr{Banr peaKTr4BoM
uJrsllyruultrr u L;us'r'aEa. uuJrxr-rax KnuJruTa KuHuEttl 'pllpoBaHHafl, xJtopHog

xerle3o, BoIa (ace rcor,,rnoHeHTbr 6epyrcn B paBHbrx no Macce uacrax).
Tpanneune .qeranefi ns r',Ianoyrnepo,qncrbrx, yrnepo.qucTbrx I4 HH3KoJrerr4-
poBaHHbIx cTanefi BLInoJIFIsror !0%-lf.lF;tu Bo.qHbrN! pacrBcpclr agorHoli rcnc-
tlorbl. Ilocne npoBereHl,rn KoHTpons nporpaBneHHbre noBepxHocru garru-

IrIaIor .qnr ylaneHl4s nporpaBneHHoro cnofi Io MeraJrruqecKoro 6necrca.
IloaepxHocrr.r c KaBurarIHoHHbrMH, spo3r4oHHbrMl,r u Kopposr,roHHbrMr{

paSpyuleHvlfrMu, nolroToBJleHHbre no.q cBapKy, a TaKx(e npHlrerarcull4e
yqacTKH tuupllHofi 15-20 MM KoHTponupynr BHeurHIaM ocMorpoM nocJre
3AIIHCTKH.

t02

Ta6nnqa 8. I . Xaparroprcunca sJrercrporog, npgrreurevr-rr
. .[ng EannEBKH ggtsrref, ElcocoB

:Mapra Marepnarra
3nercrpog Pacxo.q 3neKrpoga

ua I xr HannaBreg-
HOro MeT&nJI8, Kr

Tnn Maprca

C-ranr rcoscrpyKrlnoHna,
20, 20K, 22K, 25,30, 35,
Cr .2 ,  Cr .3

?42
942A
346
346
946A, 9504

AHO.6
yoHU-r3/4s
MP.3
o3c-5
yoHt4-t3155

l r 7
l r 6
1 , 7
1 ,6
1 r6

Cranr rcopposuoHuo-crofi-
Kag, ,{sHococrof,ras
O8XISHIOT, lOXI2HJI,
t()xl8Hl0T, l2x18H9T,
I2Xl8H12T

9-04X20H9
3-06x22H9
3-08x20H9T28
9-07x20H9
3-10x25H13f2
9-l0x25H1312E

o3n-35
un-33
un-l1
o3Jr-8
un-25
UII.9

l r 7
1 ,6
l, ' l
1 , 6
lr7
1 r6

IlonepxuocTu, no,qroToBJleHHbre no,q HannaBKy, orrgrqanr pacTBop'Te-JreM OT X'poBbrx H npoqux 3afpq3He nufi u npor'parcT HACyxo rr'crofi
BCTOIIIbTO.

IlocrconrKy .qeralu pa6ounx Konec npn peMoHTax He no.qBepraror rep.MurlecKofi o6pa6orrce, HanJlaBneHuufi Mera- nJr KpoMe rpe6oaaiira= rex*o-JloruqHocrH B npoqecce HanJraBKil n nocJrelylott1efi o6pa6orrcH .qonxeHoTBerrarb raKxe rpe60saHusr,l crofiKocT' * *r""ru \ilH, Tperrl'H'Oopaso-BAHr{ro H pa3pyueHr{ro.
Haunanrcy npe.qBap'TeJrbHo no,qroroBJreHHbrx .ueQercrHux yrracTKoBnpoH3BO,qsT o.qHr{M tr3 cneIyrcrrlHx cnocoooe:
gneKTpo.qyroaofi cnaprcofi noKpbrTbrMH sJreKTpo.qaMH;
nonyaBToMarnqecKofi cnaprcofi e cpe,qe yrneKucnoro rasa;nonyaBT'Mar'qecKofi cnaprcofr noporurcosofi npononorcofi;
PyuHofi aproHHo-"uvroBofi enenrni;

:"::1":::.^:.y-"j::_:l_ryldHacocoBuauoonrureepacnpocrpaHeHr4e
;:J#ff :::-r_:1T1"_:iJl"lonsneKrpory.o"or-.,'u;;;.';ff #:Ysgfrr\vrl. rtlry! rlal.L,.,IaBKe npHMgHflIOT gJIeKTpO.qbI 

,qllaMeTpofra 3_6 ur*_,r ,16!rrr:a ^_o,
KOTnnRrf,, rrrrrrbar^r _-e- 6 r 

rvrrrz, vLrli4fiC CEe.qgHlIg fIO.KoTopbrM np?lBe,qeubr B ra6n. g.l.
Srercrpo.ubr nepe.q ynorpe.neHHeM npoKan'BaroT B gneKTpo,'equ, no.M€ulas Hx poccbrnbro. Cnaprcy TaKHMr,r 3neKTpoIaMH npoBo.qqr, HcnoJIb.,ys nocTosHsrrfi ToK Odpar'ofi,noJrflpHocru. IIpu a"ap*a ,nar.rpoorrnMapKr{ yoHI'I'I3r45 n Hr{xHeM n6no*e"r, 

"^ny 
cBapoqHoro roKa Ha3Ha.qanT H3 pacqera 40-45 A Ha r prv.uHaMerpa 3neKrpora, np' cBapKe sneKT-
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Pnc. 8.2. Cxeua Harroxegn cBapgbrx luBoB npr{ HanJraBKe Bbr6opoK .qe0eKrrbtx noBepxHo-

creft:

d - SaBapKs BbreMoK oonrruoro ceqeHnq; 6 - saaaprca paSIeJrKH Tperqr{Hbl; € - HSnJIaBKt

o6parnocryneusarbrM MerogoM; a - HannaBKa MgroloM oropKu'; d - HaruagKa KacKaSIbrM

MetooM; e - HsnnaBKa 6or6ur]rx noBepxHocrfi J,c - H8nrr8BK8 He6otrbluHx noBepxHocTef;

I - 7 -nocnegoBarerbHocrb BbInotrHeHHs HEnnSBKt{

po,qaMr{ ocranbHbrx MapoK B ToM xe noJIoxeHHH - 30 A. IIpn cBapKe B Bep-
T'TKaJIbHOM r,r noToroqHoM nonoxeHufrx cvny cBapoqHoro ToKa yMeHb-
rnaKlr Ha20%.Bo Bcex cflyqasx, r.qe 9To BosMoxHo, cBapKy nponsBo.UflT B
Hlr)KHeM HnH nOnyBepTHKaIrbHoM noJroxeHHr{. cBapKy Be,qyT KopoTKofi

[yroft c 3arrncTKofi nocne Kaxloro npoxo.qa rrrJraKa il 6pbrsr syoHnoM r{
MeraJrrrHqecKofi rqeTKofi .

IIpn HanJraBKe npnMensror cnerlnaJrbHbre Mero.qbr HanoxeHnl ruBoB
(p"c" 8"2), rcoroBbre o6ecneqr{Balor Mr{Hr{MatlbHbre eBaporrHbre Hanpsxenvrs,
H,qCOOPMAI.IHH. HA PUCYHKE CTPCNKU YKA3bIBAIOT HANPABIIEHI,IC HANNABKI,I,

a qnopbl - nocneloBaTeJlbHocTb BbtnoJIHeHus HannaBKI{.
Bu6oprcy bonsuroro ceqeHns (pnc. 8.2,a,6) HannaBrqlor nyreM nocre'

neHHoro yMeHbrueHilrr ee pa3MepoB nocnofiHofi HanrasKofi Merarlna Ha

rHo H 6orosne creHKH. IIpH gnnHe nrr6opKn Menee 200 urra uroB Bblnon.
HsroT cKBo3HbrM c HSMeHeHr{eM HanpaBneHut{ HanJIaBKI{ B KaxIoM nocfle-

.qyurleM BanKe Ha 180" co cveuleHr4eM Haqana HoBoro BanKa oTHocHTenb-
Ho KoHIIa npelbllyuero. IIpu atou rcaxgufi nocnelyrcIqHfi sanoK ,qoJIxeH
nepeKpbrBarb npelbr,qyqufi He MeHee qeM Ha 1/3 runpuHu.
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IIpn gn'lHe estdoprcu 6onee 200 ruv HannaBKy npor4sBorsr o6paruocty-
neHqarbrM Mero.uoM (p"c. 8.2, e). .[nHHy cryneHH (Anr.lHy yqacrKa, no.
[yrreHHyro npH pacnnaBneHHH O.qHOrO 3neKTpo,qa) npHHHMaror paBHofi
100- 150 r'av.

.Unn npotffxeHHBlx audopor donruroro cerrenr,rs Ha cTaJrflx, Tpe6yn114ux
no,uorpeBa npn cBapKe, HanJIaBKy Belyr KacKa,qHbrM Mero.qov (puc. 8.2, d)
Hnlr Merogou "roprcu" (puc. 8.2, a), uro cnoco6crByer coxpaHeHr{ro Har-
peBa.

Hannanrcy noBepxuocrefi pa3MepaMu 6oree 2s0 x250 rrau Be.qyr c pa3-
dHsrcofi Ha yqacrrcu 150 x 150 MM r.r H3MeHeHHeM HanpaB[eHHq HannaBKH
Ha Kax.qoM yrlacrrce Ha 90' s Kax.qoM nocne.qyn[IeM crroe.

IIpn pasuepax noBepxHocteft MeHee 250 x 250 r"t'r HannaBKy negyr 6es
pasbuercu Ha yqacrKu (puc. 8.2, w),MeHsq HanpaBneHHfl cBapKlr B Kax.uoM
nocne.qynuleM cnoe.

ilocle oKoHqaHI4fI HanraBKH BoccTaHoBneHHyp noBepxHocTb H oKo.
lorrroBHyrc 30Hy unpnHofi.qo 50 uu ooguparcr HaxraqHbrM KpyroM yt :rt.rr:y,-
Oymr 3ano,unHqo c ocHoBHbIM MeranJroM. IIpn sroM ocodoe BHr.rMaHrre o6..
PaUanr Ha To, qrodst npl4.rarb HannaBJreHsofi noBepxHocrz rpe6yeurrfi
npoQnnr. IlosroMy 3ry noBepxHocrr urnr.rQyror no ura6aoHav. HanrasJreH-
Haq noBepxHocrb He IolNHa BbrcTynarb Ha.q HepaspyureHHofi noBepx-
Hocrbrc' .qonycKaercs 3a3op Mexly uradnogoM H BoccraHoBrreHHofi no.
BepxHocrbro nonacTH, BTyJTKH H o6terarenrr He 6onee 1,5 uu, a Mexry
uabloHoM n noBepxHocTblo sxo.uHofr H Bbrxo,qHofi rcporraoK Jronacrn - He
6onee 0,5 uu.

o6pa6orrcy nepnQeprfiHrrx KpoMoK nonacrefi no cQepe npo'3Bo.qqr
nocJle c6oprcn nonactefi c BTyaKofr pa6ouero Korreca npu cBepHyrbrx Jro-
nacT9x.

KoNrpolb KarIecTBa 3aBaprcH err6opoK ocyqecrBJrsror Mero.uoM TpaB-
tIeHHs HannaBJIeHHofo MeraJIJra H oKonouoaHofi 3oHbr. TpaeleHue Bbr-
noJrHnrOT TaK Xe, KaK H npu obnapyxennr.r ge$ercroe.

O  t  h F r r ^ tor'r'Edr.'t*i'il'Ju',;,tff '"f"ltgf; KPErrElMq

YnnorueHua pa6orrero Koneca npe,qorBpaqaror yreqKy MacJra r,r3 BHyr-
norrrrpi i  rrn rtnnT"r rr n^n6n^rt"6
i j iz i : i ier" i  i i i i i i \ iLi . t i  i l  i iui iaj iAHiiu Ty.qa i iepeKarlHgagVOH iI(?I.qKOCTl,t .  B pa6O_
qHX KoJlecax c KpHBoIIIHnHo-uaryHHbrM (u*a. pnc. 2.6) m KynHcHo.KJrHHo.
auv (cu. puc. 2.7) uexaHusMaMr,r pa3Bopora JronacTefi noreuxHbre con-
pfixeHl{s nonacreft c BTynKofi ynnorHsrorcq pegnHoBbrMr,r MaHXeraMH,
Heno'qBHXHbIe coe.qI,IHeHI{s c BTynrcofi Bana u o6tercaTeJis - pe3r.rHoBbrM
KOnbuoM H napoHHrosofi (rcaproHnofr) nporcnanrcofi. B pa60ueM KoJrece
c 3JIeKTporHIpaBnilrrecKHM npnBo.uoM (cv. puc. 2.8) norrauMo BbrureyKa-
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saHHbIx conpfixeHHfi pesHHoBbIMH KonbuaMn ynnorHslorcsl nopuleHb'

ruroK H KpbIIIIKa paOouero KoJIeca.

HapyrueHue repMernqHocrn aHyrpeHHefi noJlocrl{ pabouero Koneca

npoHcxolHT H3-3a HSHOCa nnH paspyureHHfl ynnoTHI{TeJIbHblx srIeMeHTOB.

BoccrauoBneHlle FepMeTHqHocrH npoll3Bo.qflT salueHofi EeQercrnux yn'

IIOTHHTEJIbHbIX 3NCMEHTOB HA HOBbIE.

Jho$r HrH "KaqKa" ronacrn orHocnTenbHo BTynKH pa6ouero KoJIeca

nosBJrseTct B pe3ynbTaTe H3HOca B no,qBl,txHblx I,I Heno,qBllxHblx conps'

xeggrrx ,ueraneft, coegnHqrorqux uanQy nonacrn c KpectosHHofi I{JIH nolt'

syHoM. BoccraHoBJreHne lr3HouenHbrx conpsxesufi npn peMonre padounx

Konec npoH3Bo.qsrr Mero.qoM HannaBKI{ H3HouIeHHbIx noBepxHocreil con-

pflxeHurr c nocnelyroqeft ux o6paborrcoil ,qo HoMI{HaJIbHoro pa3Mepa I{nH

cnoco$ov peuoHrHbrx pa3MepoB. IIpn noccraHoBJleHult grHM cnoco6ot"t

oIHd H3 conpsxeHHbrx geraneft, o6rtqno Handonee cnoxHas H ,uoporocro'

rrulas, o6pa6arrrBaercs ,qo BbrBe,ueHuq cne,UoB l{3Hoca HJII{ .ro nonyqeHHc

onpe.qenenHoro (sapauee ycraHoBneuHoro) peMonTHoro pasMepa, a BTo'

pas 3aMeHrre'rcfl Hosofi unr,r BoccraHoBJIeHHoil nor nonyqeHHrtfi pasuep oc'

'HOaHOfi ,qeranH.
HesHaqHreJIbHbIe noBpex.qeHuff pesrdrt (Sa.Uupu, BMnTHHbI, Cprtnn)

ycrpaHflrorcq onnnoercofi r{nu nporoHrcofi pess6oHap$HblM t{HcrpyMeH'

TOM.
IIpn cprrne Hnr{ cMsrur{ 6onee o.qnofi HIITKH Ha oIHofi n3 conpqraeMblx

pesr6oaux noBepxuocrefi, a raKxe npn BbITqrHBaHI,tH peerbu pess6onue
wa-F6 \? rAE  ^a r raua  r r f , r r  bF | ^ r r saE t r1D t te r t l t t a l  Rnon tq f f na l fF l l t ' e

gutr l lyl t l t rrrrrx rrL, lUrE.,I \cr l  \ 'alvr{,rrL; alJ| |L E,vr,L l  grIvDJrv|r ' l lv. gvvv. g..v

noBpexreHHbrx pesrdoaux noBepxHocrefi npon3Bo,usr Hanlasrcofi H Ha'

pesrcofi pess$sr HoMr{HanbHoro pa3Mepa. ,llonycrcaetca Hape3Ka pesrbn

peMoHTHoro pa3Mepa npH ycnoBr.ru o6ecnetreHus co6npaeMocrl{ u npoq'

Hocrn pesrdonoro coegHHeHHtI.
Ha 6onrax, urnurbrcax, rafircax, u'ruQrax He lonycKalorcg rpeIqI,IHbI JIn'

6ux pasvepoB n pacnonoxeHns, KoppoSI{oHHbIe, gpO3HOHHbIe pa3pylue'

u:/ia, gsoiHynocir 6onee 0,5 Mv Ha IRriHe 100 uv. JIeranH c TaKHMI{ noB.

pex.qeHI{gMI,I no.qnexaT 3aMeHe.

E.4. CEOPKA PAEO'INX KOJtsC

C$Oprca pa$ounx Konec npOH3BOgurCs Ha peMOHTHOM npe.qnpuflTuu B

coorBercrBgn c rpe6onannsvrvt paOouux ueprcxefi, fiHcrpyrcqnfi 3aBo,qa'

H3roTOBHTenfl H TexHHqecKI{x yCnOnHfi Ha Kan}ITalrHrtfi peMoHT.

Ilocrynaroulne Ha c6oprcy ,qeraJru, cHflrbre c peMoHTl.rpyeMoro pa6oue'

ro Koneca u npugHaHHbre ro.qHbrMn 6es peuoHTa, a raKxe BoccTaHoBJIeH'

HbIe H 3anacHbre qacTpr ,UoJIxHbr coorBercrBoBarb rpe6onaHl{gM TexHl{qec'
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' rcofi.qoKyMeHTau'r,r, npofirn KoHTponb, HMerb MapKnpo'Ky H pevoHrnrrfi
$opr'ayrrnp.

Jletanu, nocrynarcrrl'e Ha c6oprcy, ,uonxHbr 6urr qlrcTbrMr{, cMagoqHbreKaHaJIbI H oTBepcrnfl ronxusr 6rnr npoqnuleHbr, npoMrrroi, nporyrrr cxa-TbIM Bo3.qyxoM. 3anacHue nonacrn .qonxHu 6slrr no,qorHaHi, no pa3Me-paM H Macce K OCTanbHbrM JIOnacTrrM.
. Ilepe'u cboproin ua Bce noca.qorlHbre n pear6oBbre noBepxHocr' BaJroB,oorcoerte noBepxHocr?I uJnoHoK H unoHor{Hbrx na3oB, pesr6oebre noBepx-Hocrr4 Kpenexa H noBepxHocrn urrusroe peKoMeH.qyeTc, HaHecTH rosrcHliclofi KoHcHcTeHrHofi cMa3Ku.

HeverannlrqecKne npoKnarKn,qonxHu 6rrrr qHcTbIMI{, ura.qKl{rrr,l, 6e3paccnoeHnfi, crcla'qoK, BbrpbrBoB H Ha.uJroMoe. OlrH .uonxHbr paBHoMepHo
npr{JreraTb K Conpsraevofi noBepxHocrH H He BbrcTynarb 3a ee Kpas.
9;:ffi::i#.#::#.'po*naroK .qorrxna ocyurecrsnsrbcs no cnocooy

Ha padovHx noBepxHocrflx pe3'HoBbrx ynnoTH'TeJrbHbrx MaHxeT HKOneu H€ ronxHo 6rrrr, TperrluH, nysupefi, yrny6reHnfi, nucrynoB,.Ha.q_rIoMoB. IIpu ycraHoBKe rrx Ha ynnoTHqeMbre .qerang npgHr,rMarcT Mepbr,nperoxpaHsrcu{ne oT nepeKocoB, cKpyqr.rBaHvtfl., MexaHHqecKHx floBpex-.ueuufr, nope3oB.
c.oprcy pa'overo KoJreca (*'a. pnc. 2.6 - 2.g) ee.uyr B coorBercrBH, coc6opounuM treprexoM. IleraJrr.t, r,tMerorrlne MapKr{poBKy, ycraHaBnrrBarcT BcrpofoM cooTBeTCTBHI'! C Hl'lelouii4i,.'iicfi MerKaMH. Ha sHoBb ycTaHOBJIeH-Hhre ,qeTaJIH HaHocflT MepKHpoBKy, yKa3brBarcqyrc ux npHHa.qJrexHocTb KKoHKperHouy pa6orreMy Konecy vt B3aHMHoe pecnoloxenne conprra-eMbrx noBepxHocrefi.
c.oprcy Haqr.r'arcT c sanpeccoBK, 6poHeoerrx BTynoK c HaTsroM BoBTynKy pa60qero KoJreca H cepbr'. JIns o'ecneqeuua rpe'yeMoro Harq-ra BTyJTKH nepe.q 3anpeccosrcofi ee oxnax.qaror B TBep.qofi yrnercHcnoTe(npra renaneparype - g0 "c). Ilocne 3anpeccoBK' rpoBepqror J;#;r;

il::y.yrj,:":*:i^" : 
.lIT. Heobxo.quMocru npon3Bo.qsr .qoBo,qKy Hx.r Ancrrvrerput' Au tIpoeKTHbIX pa3MepoB

Ycranosrca fionacTeit u coe.quHeHue ux uanr! c pbrrraraMr MexaHHsMa

fl ::::?:': :,:"i:: :'i i iig : i: 
e c rI o x H b rMLr Lr rp v.q o e MK H M H o n ep a q H q M H..tv''LL v'.nrur reprrbr nonacT, K BTynKe pa60uero Koxgca. Ilpurou-Ky ocyuecTBnrror uuHSoeaHHeM HaxIaqHbrM KpyroM npe.qBapnreJrbHoHanJIaBJreHHbrx roprleBbrx KpoMoK .qo noflBJreHr{, 3asopa l_ 1,5 rrav c no-BepxHocTbro BTynKu pa60uero KoJreca np, MaKcHMaJTbHOM yrne pa3B'poTarronacTH' IIpH srov ropeq snaHua JronacT, .qoJrxeH yn,parbcq B ropeupacTOqKH BO BTynKe. Ilocre np'roHKr{ Jronacrb ronxHa cso60.qHo noBo_parrHBaTbcg OT MHHHMaJrbHoro yrna ycTaHOBKI{,qo MaKcHMaJrbHoro.
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CoeruHeHne (ruruQronrcy) uanQu Jlonacrr.r c pbrqaroM MexaHlr3Ma pas-
Bopora npon3Bo.qflT Ha pa3MeroqHofi nnure Hnr{ Ha cneunaJlbHoM creH.qe.
Brynrcy pabouero Koneca ycraHaBnuBaror orrcpurofi qacrbrc BBepx, TaK
qto6rr ee ocb 6rrna B crporo BepTr{KaJrbHoM nofloxeHnn. 3arcu Jronacrn c
pe3HHOBbIMH MaHXeTaMH H pbrqaraMH yCTaHaBJIHBaTOT B HanpaBJrtrrcqHe

dpoHsonue BTynKI,r n Qnrccupyrlr Hx B noJroxeHur,r, Korra nonacTn pa3Bep-
Hyrbr Ha yron, coorBercrnyruuufi cpe.qHeMy yrny pagBopoTa, a ocn pbrqa-
roB Haxoltrcq B ropugoHTaJlbHoM noJroxeHun. B sroM noJroxeHr,rH B Jro-
nacTqx c UenbHofi Uanoofi nepeHocHbrM cBepJIHJIbHbrM craHKoM cBepnrT
cKBo3Hoe .qnaMerpaJlbHoe orBepcTue B pblqare H qan$e, pa3BopaqnBaroT
ero pasBeptrofi no.u KoHntrecrcHfi u:ruQr H ycTaHaBJrHBarc,T coorBeTcrBy-
nIrlnfi urnQr. B nonacrflx c orber*rHofi qanOofi Ha ropeq 0laHua HaHocsr
M9TKH nog IIHnnHIpHrIeCrcHe utrHQrrt I{ KpenexHble 6Ontrt, O6pa6arrr.
BarcT orBepcrnq, ycTaHaRJlnBaror urrn$ru H coe.quHsnt 6onraun QnaHeq
nOnaCTH C pblqaror'a u qanQOfi.

Ilocne ycraHoBr(H nonacrefi co6nparor MexaHr{3M Hx pa3Bopora H coe.qn-
Hslor pblqarn qepes cepbrlr H npoyunHbr c KpecToBHHofi. llpu 3roM seo6.
xornMo ycTaHoBHrr Ha6op perynnpoBoqHbrx npoKJragoK Mexly ceprrofi u
KpecroBnHofi. Ilpoeeprcy pa6orocnocodnocrn MexaHHsMa pa3Bopora Jro-
nacrefi ocyulecrBJlslor nyreM MHoroKparHoro (ne rraeHee 3 pas) noBopoTa
Hx .qo MHHHMaJIbHoTo r.r MaKcHMaJIbHoro yrnoB ycraHoBKH. IInr{ groro Hc-
nonb3yrorcq npncnoco6neHnf,; HM.HTHpyroIIIHe npnBo,q MeXaHr43Ma pa3BO-
pora nonacrefi

? o - a . t  n a n a a f ? r  ' ^ F t  ' . ' - Y  . . - ^ -
scrrv lYl  Jrv l rcrL lvr  ) /L tanaEJrrrE cL^JL na Jv l r lnr l ry laJrDnDl t l  yruJI  [ raJEUPUra I4

Qurccnpylor B aroM noJloxeHun. Paborree Koreco ycTaHaBnzBaror Ha Ka-
pycenbHbrfi craHorc r{ npou3Bo,qrrr npororrKy HapyxHbrx KpoMorc lonacrefi
no c$epnqecrcofi noBepxHocrn. Ilesrp c$epnuecrcofi noBepxnocru,qoJrxeH
Haxo.qrlTbcrl B ToqKe nepeceqennq ocefi pasBopoTa Jronacrefi c neprnKaJrb-
Hofr ocrrc BTynKr,r pa6ouero Koneca.

B npoqecce c6oprcH Bo3HI{Kaer seobxorrlMocrb MnoroKparHofi KaHToB-
rcn pa6ouero KoJIeca. lns gToro npr{MeHsFT cneunanrunft KaHToBarenb
(puc.8.3), cocrosutnfi Hs noBoporHori paMbr e rByMn uan$arran, noruunHlr-
KaMH, npoyllrnHon u ocHoBaHHs c .qByMg crofrrcauu u orKpbrrbrMlr cBepxy
KopnycaMu.,llns KaHroBKr,t pa6ouero KoJreca (puc.8.3, c) Ha SnaHerl co-
e,qI{HeHI{q ero c BanoM Hacoca ycTaHaBnHBaroT }r 3aKpenJrgtoT noBopoTHyro
- a i  t l t  t t ^ - A r  '  t t ^ - ^ - ^

PcMy1 r{4rrlpDt ALrr\rPUn lraurluJr\rrftgtlbl filrrfttj LlEn'I'pa 'I'XlfttrUfy|' KUJItrUa. Ja'

TeM KpaHoM sa npoyrrruHy noIHHMarcr pa6oqee Kofleco BMecre c noBopoT-
Hofi parraofi u ycraHaBJIr{BaIoT Ha ocHoBaHHe tarc, vro6br no.qruHnHHKH Borx-
trn B Kopnyca. IIpH onycKaHnlr KproKa KpaHa no,q .ueficrBneM co6crsen-
Hoft uaccbl KoJIeco c paMofi nonopaqrrBaercs oTnocr{TenbHo ocHoBaHHs
(puc. 8.3,6).

108

Puc. E.3. KarnosareJb pa6overo Koneca:
o - ycraHoBKa noBopourof, pavu; 6 _

KaHToBKa paEovero Koneca; I _ pa6ouee
Koneco; 2 - nogoporgaq paMa; J - ogtro-
BaHHe; 4 - uan0a; .5 - nogutanrruc; 6 _
npoyrrrHHa

J 2 o) |
Jlna rcaHroBKr{ pa60uero Koneca B nepBoHaqarbHoe no,,oxeH'e npon3_Bo.qflT Bbrrlenepeqncregnbre .UeficT""" 

" 
odparHov nopfl.gKe.

3arcruoqnreJrbHbrMH Onepaq wernl npu c60pre pa60uero KoJreca ffBrrr.Klrcrr ycTaHOBKa Hr{xHefo H BepxHero o.rercarefleft, 3arr,lBKa Macna HBBUHTTHBaHI{e npo60rc .qJra BblnycKa Bo3.qyxa H 3anr{BKI{ MACna.

E-5. CTATITqECKA. EAJIAHCUPOBKA
Ilocne peMoHra padoqee KoJIeco oKa3brBaercr pas6anauc'poBaHH'rMH3-3a HepaB'oMepnofi HanJIaBKH HgHouJeHHL,* noBepx'ocTefi, gaMeHBroT'qeJIbHbIx'qeranefi, norpelllHocrefi npu MexaHgqaanof-oOpa6orrce nc6oprcu''[lns npe'uoTBpaqe'Hs no'rrrueuuofi nuopaun' HacocHoro arpe-rara pa60qee Koneco noc''e peMOHTa oaaaucupyror. cyrr oanancnpoBKn3aKrloqaercs B ToM' qroorr qenrp rsxecT' Bparqarcul'xcg .qeraaefr cog-' MecTHTb c ocblo BPsueHug' Pa6oq!!e Koneca Bepr?iKanbiibrx oceBBrx Haco-coB no.qBepraror crar'rrecrcofi oanaHcr{poBKe ,u,.".u-r;;;; creHEe cruaponoii onopofi (pnc. g.4).

creng [Percragnger codofi ycrpofrcrBo, cocTotuee !r.q rln^nE r1,] *...-^,,-Hbr c 3aKarre'Hoir u urnsoaaHnofi nsrofi 
" 

*upoJo; ;;"r";;;;T:e'q'HeHHofi c ynopHBIM BI{HT.M' rcoropufi BBHHTTeH B ycraHogoqHrrfi Qna-Heu, roqHo np'rHar*rrrfi no pacrource pa60qero K.neca. Ha pesr60Byro

;:ilXT:#Tr"t#aHoBrreHa 
raperrb, a caMa o.ono""u ,r.d;"Ha Ha oyH-

Coslrecrnoli obpaborrcofi $naHqs
nonoxeHHs rIeHTpa uJapa cTporo Ha

f)

H ynopHoro Br,rHTa Ao6neapTcrr pac_
BepTHKanrHofi ocn paooqetro Koneca
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Puc. E.4. BaraHcnpoaKa oceBoro pa6ouero KoJreca:
0 - creH.q gna oanaHcHpoBKH; 6 - cxeua pscnonoxeHr4s cHJr; I - paoovee rconeco; 2 -

r f raHeu;3-ynopruf tnnnr ;  4- ruapoaaf ,onopa;5-nnra;6-onopnaaKonoHHa;7-rapem;
8 - perynnpoBorrubre npoKna.qKn; 9 - $ynnaMeHTnaq nm{Ta

E n r t  6 6 d r t t r r u r r v  n A f i n l r r a u t t d v  b r r t t i ^  | l a n a r a A ^ a a 6 a  ^ ( - ^ ( ^ - t r a  F d i l t r  v A -
r ry . r l  

l rqJJ l . r l9n .E 
l i \  r rL rJ l t  t /  rvn ILTLua E y l r rL  O, .  \ zL IEIMELl ( l4 r l  L lVpCf ! | \ l f  ACl  r lZ lD l t  I \V-

noHtrbr H TapenH ,uonxHa ooecneqnTb nspanrenbHocTb ropqa r Tapenil
oTHOCr4TenbHO paoOUefi nOBepxHOcTu nqTbr.

Ilepea HaqaroM pa6orbr ypoBHeM nepBofi rpynrrbr rorrHocrn npoBepffror
ropH3oHTaJIbHOCTb paoouefi noBepxHocrH n.sTbr. B cnyqae oTKnoHeHr{r oT
ropn3oHTanbHoro noJroxeHr{s 6onee rreM Ha 0,05 uv Ha I M EJrr{Hbr npou3-
BO.qqT peryJIHpoBKy c ss14Qn\bro npoKna.qoK, ycTaHaBJrHBaeMbrx Mex.qy
onopHofi KoJIoHHofi n r[yHgaMeHrHofi nnurofi. MerannnqecKr,re perynupo-

BOqHbre npoKna,ql(.r H QyH,qaMeHTHas nJIllTa .qoJrxHbr obecnequBaTb HeH3-
MeHHOCTb nOJTO)I(eHHq OnOpHOfi KOIOHHbT nocJle yCTaHOBKl,i, HA Hee pa6o-
qero Koneca. lls BrynKr.r oanaHcupyeMoro paooqero Koneca IoJrxHo 6Hrr
CJTHTO MaCJrO, IOnXHbr 6rnb .UeMOHTHpOBaHbT HH)KHUfi O6TeKaTenb H .UeTa-
JIH, pacroJloxeHHble B ueHTpanbHofi rlacrlr BTynKH. Ha uecro Kpenneur{t
paboqero Koneca c BanoM 3aKpennJrercq QnaHeU c ynopHbrM BHHToryr raK,
qro6br rIeHTp rlapa pacnonarancfl. crporo Ha ocu pa6oqero Koneca n 6un
BbIuIe UeHTpa TS)KeCTH KoJIeCa Ha 20- 50 rrar'{.

filn nponeleHr4q dalaHcnpoBosHbrx pa6or paboqee KoJreco ycraHaB-
nHBaercrr KpaHoM rra rapanb, BbrBepHyryto no p$b6e B BepxHee nonoxe-
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Hr're. B sTOM nOJTO,*eHHH rxapoBaq onopa He Kacaercrr ngTbr. 3arev Bpaqe_HtfeM Tapenu BMecTe c pa6oqHM KonecoM onycKaroT ero .qo nnaBHoro con-pHKOCHOBeH'trr uapoBoft onopbr c nsrofi H ycraHoBJreHrrs 3a30pa H == 10 + 20 urra Mexry ToprlaMil BTynKH padorrero Koneca yt rapex'(puc. 8.4,  o) .  
F-

Ecnu B KoHTponupyeMov pa6oueM Konece qeHTp rsxecT, pacnonoxe'
Ha BepTHKAJTbHOfi ocu, TO KOJreco cTar'qecKr.r ypaBHoBeueHO, ero ocbocTaercfl B BepTI{KaJrbHoM nonoxeH uH u 3agopbr H, nsrraepeHHbre nuneil_rcofi no,q rcaxlofi JronacTbro, 6ylyr o.qHHaKoBbrMH.

B clyuae cMelrleHns ueHTpa raxecTu oTHocHTeJrbHo Beprl,rKanrsofi ocu(puc' 8'4,6) paOouee KoJIeco HaKJroHHTcr{ Ha yroJr, rcoroprrfr MoxHo on-
PEIENI,ITb II3 COOTHOTXCHH'I

sina = (Hr,aarcc - HNr*')lD,

r'qe a. yron HaKJroHa pa6ouero Koneca; H* 
" 

_ MHHHManrHrrfi 3a3opMex.qy roFUaUu BTynKH H Tapen' B Oonacira 60muefi Maccbr Koneca;ILu^. - MaKcnualrHufi 3a3op Mexry ropUauu BTynKr{ H rapenn n o6-JracTH VeHturefi Maccbr Koneca; D _ ,qnauerp npoToqK' Ha ropue BTyJTKH.EanaHcupoBKy oceBoro pa6ouero Koneca npou3Bo,qsr no.u6opoM H yc-ranosrcofi ypaBH.Berrr'Barcqero rpy3 a Ha rnocKoc?n B aepxHero TopuaBTynKH 'qo Tex nop' noKa ocb He npflMer crporo EepTHKanbHoe nOJroXe-uue. 3HaqeHr4e Heo6xollrMoro ypaBHoBeur'Banqero rpyga 
"";;;;;;no gopuyne

P = G ( z s i n a -  V ) I R ,

r.qe P, G - uaccbr ypaBHoBerrrr,rBarouero rpy3a n pabouero KoJreca; R _ pa.
.q'yc pacnonoxe'Hrr ypaB'oBeunsanuefi Maccbr; z paccTorHr.re oTIIeHTpa Tsxecrlr cucTeMbr ,qo ueHTpa rxapa; fl - yron oTKJrOHeHna pa6oue.
ro KoJreca or BeprHKanH; p - rcoeQonqueHr rpeH'r KaqeHHq.

3arcrta Koneco c noMorqbrc ynop'oro BHHTa no.uH'Maror BbIrIr€r rocTlr-rAq 6OITUIEfi UYNCTBHTCJI'HOCTI4 K OTKJIOHEHHIO KONCCA NO.q ICfiCTBHCMMeJIOrn rnvaaY  - t , J v s .

Ilocle roro KaK .qocrnrHyro ycrofivueoe noJroxeHne pa6ouero KonecaHa uaponofi onope, npHcTynaror K onpereJreHr4ro ocraroqHofi HeypaeHo-
BeIIIeHHocrlI' BbISBaHgofi TpeIrHeM B onope H r.rHepqliefi pa6ouero KoJIeca(ueuyncrBnreJlbHocrbro creHga). nnq groro BepxHHfi ropeu BryrrKH pa6o-qero KoJreca pas6unanr Ha uecTb paBHbrx qacrefi H Ha *u*aoa ,ueJreHl{enooqepe.qHo lraBeur,rBaroT rpy3I,rKH .uo TeX nop, noKa ocb KoJIeCa He oT.KJIoHI{Tct oT Beprl{KanbHoro noJloxeHHq. 3Ha,IeHLIe ocrarorrHofi Heypan-HOBerrreHH ocTr{ onpe.qengroT H3 CooTlroile}rHq

Q = (QuaKc Qu^*)12,

u l



f,[e Ouar c, Qunn - MaKC]IMaJIbHag H MHH]IManbHaq MaCCbl fpyga, BbIBO.qfl.
IIIHE CHCTCMY H3 PABHOBECHS.

EaraHcupyrculufi rpy3uK Maccofi Q, ecnu oHa npeBbrruaer .rlonycruMoe
3HaqeHHe' npI'IKpennsIOT Ha TOM IeJIeHHH, Ha KOTOpOM npgKna.qbrBaJlgff
fpy3 c MaKcr.rMaxbHofi Maccofi 0r"*. .qJrg B.brBe.qeHHq cr{cTeMbr H3 paBHo.
BecHs.

fpys c orpereneHHoli npu crarurrecKofi danaHcnpoerce o6urefi Maccofi
Ha.qexHo 3aKpennsror npn noMorrr[ gneKTpocBapKn Ha BTyJrKe pa6ouero
Koneca. KpenleuHe rpy3a ,qoJrxHo 6rnr paccqHraHo c yqeroM rleHTpo6ex-
Hofi cHnbr, pa3BHBaeuofi rpy3oM npr{ yroHHbrx odoporax poropa. Ilocre
ycraHoBKH rpy3a ero Heo6xo,qnMo 3aKpbrrb 3aullrrHbrMn JrHcraMH.

ToqHoctr ypaBHoBeuII{BaHI{g o6rrqHo BbrrepxuBaercs tarcofi, qro6H
npl{ MoMeHte M = 1,5 + 2 H.M cHcTeMa BbrBo.qunacb r{3 paBHoBecgrr.

8.6. KOI{TPO'Ib TEOMEI?II'IECKIIX IIAPAMETPOB II UCIIITTAHHE
K ocroerrbrM reoMerp'rrecKuM napaMerpaM padouero KoJreca, Tpe6y.

rctIlI'IM Tl[arenbHoro KoHTpOnfl nocJre peMoHTa, orHocsrcrr: HapyxHrrfi .uu-
aMerp KoJIeca, $opua ero noBepxHocrlt (orrcnoueHne oT cQepnuecrcofi
soprrarr), yron pasBopoTa rcaxgofi JronacTr4 B paSrurrHbrx ceqeHgsx, 11po.
Suns nepa nonacrn H ero pacnonoxeHne oTHocr{TeJrbHo ocu pasBopora
JIonacTH, ,uflaMerp nporoqKH no QnaHqe nor ueHTpupyrorqHfi Bbrcryn Ba-
na Hacoca. I{sruepeuue yKagaHr{brx napaMerpoB rpon3Borqr Ha cnerru-
aJIbHoM creH.qe' KoHcTpyKIIu.s KOTOpOTO npeICTaBJIeHa Ha pI{C. 8.5. OCHOg.
HbIMH cocTaBHbrMH qacrtrMu creHra rlBrruorctr craHHHa, noBoporHrtfi cton
c rreHTpnpyrcrrlnM BbrcrynoM Ha SnaHue .unfl ycraHoBKu pa6ouero Koneca u
MexaHHSMOM nOBOpOTa, non3yH c MexaHr{3MOM TOpH3OHTaJIbHOTO nepe-
MeIIIeHHg B HanpaBJutorrlux craHHHbr, crofirca, xecrKo 3aKpenJreHHarr Ha
noJI3yHe' cynnopr c MexaHI'I3MoM BeprHKaJIbHoro nepeMerlleHr.,ns B HanpaB.
ntrculnx ctofrrcu, u[I,tH.ueJrb c yKa3areJleM, rueroqufi Bo3MoxHocrb rroBo-
paqrdBarbcs oTHocr,rreJrbHo cynnopra, KpoHrrrrefiH, saKpennfleurrfi Ha
ulnHHnene' I'I KoMnneKT K-OHTpLr:'IbHO-E{3MepHT9JILHsIX nplr$OpOe. B icOun-
rIeKT Bxo.qsr: npocrpaHcrBeHHble ua6noHsl ,qJlfl KoHTpoJrs rrpoQuna nona-
crH B pa3rHrrHblx pacrlerHblx ceqeHHsx I,I lr3Mepeilug, yrila ycTaHoBKI{ C
noMolrlbrc yKa3arens, u nuuda; uaOlon / (puc. 9.6, a) "uJrs lrsMepeHpts Ha_
pyxHoro .qHaMerpa pabouero KoJIeca 14 orKJroHeHi{rr ero or cSepuuecrcofi
noBepxHocrH c noMoulbro urKaJrbr /3 (o'4. puc. g.s); qeHrpoprcrcarens 2
(pnc. 8.6, 6), [o3Bon9rcu1nfi onpe.qeJlsrb no ruKarre 6 aeprnKaJrbHoe noJro.
xeHHe OCH noBopora Jronacrr{; yrnoBas rrrKaJra /6 (cnn. pnc. 8.5) Ha noBo-
poTHoM cTone l.ns' onpe.qeneHl'Is yuonofi KoopII,rHaTbr ocr{ rroBopoTa
IIONACTH.

tL2

8ud A

Pnc' 8'5. crelr.q.qns KoH?ponr reoMerp'qecK'x napaMerpoB padorrero Korreca:I - pa6ovee Koneco; 2 - rcpoxur efin; 3 - unr.rH.qen t; 4'- cynnopr; s, rI, Is - rrrrypB'ru;6' 13 - rrrKarrhr; z - ura6noror npogrna;'g - .ror*ulr: y*rrrrr* ; 10 -ruu6; r2 - nonsy'i14 - etauntra;16 - yrnoBas rrrKaJra; 17 - aosopouufi crol

Ilepea ycraHoBKofi ua creHr KoHrpon,pyeMoe pa'oqee Koneco nepe-BopaquBaercq KaHToBaTeJIeM R noJloxeHt{e, npn KoTopoivi SnaHeu, conps-ra'otrInfrc,I c BaroM Hacoca, ,qoJrxeH Haxo,q'Tbcs Bnrr3y. 3arera pa60ueeKOJICCO NOIT'CMH'TM KPAHOM YCTAHABNHBArcT HA NOBOPOTHUfi C'OA. IIPrA3ToM IleHTpr.{pyroufufi BbrcTyn Ha noBopoTHoM crone,qonxeH sofrru B [po-TorIKy Ha pa6oueM Konece, a Hx $naHqrr .qonxHbr [JroTHo npnneraTb.Ilepep HaqarroM lrsuepeHufi ronxeH 6rrrr no.qroroBne' Qopvynrp(ra6n. 8-2) nns. saHeceH's B Hero pe3ynbraroB H3Me peuurr.
KoHrpolb rapaMerpoB Haqr4HaroT c oupe.ueneHus Koop.qHHaT ocn rro-Bopora rax.qofi nonacTn. Jlra sroro Ha rrnHHreJrb cyrnopra ycraH aBlru-

BanT Df  -?nl fnr r r t lqhr  ?ra 'ha^, -^  ^  !-- ys's'v---L"wr q\,.rp\rzluKa'rcJrb z \p'c. 6.b, 6), cocTorlur' i,t ug onaHqalI qynoB, pacnoJroxeHHbrx Ha oKpyxHocru, cooTBercrBylorqeE ffraMerpyonanua B aonacru. 3areu noBopoTorra paoouero KoJrec a Ha noBopoTHoMcToJre c noMorrtFro rurypBana 15 H nepeMeqe'fisMli runr{H.q€ns.3 sBeprlr_rcanrsofi H roprrsoHranrHofi nJrocKocrsx c noMoulbro rrrrypBanoB 5, I IIobusanrcs coBMeuleHr{s 3aocTpeHHbrx KoHuoB rrlynoB c HapyxHbrM .qua-MerpoM B Snanqa Jlonacrn (pnc. 8.5). B 3roM noJroxeH'H ro rurcane /6onpe'qenqrcT yrnoBylo Koop.qw%aTy ft, a no [IKane 6 - aeprgKanb'yro Ko.op.qr'{HaTy Hu ocu noBopora nonacTH. Tarcuu oopasou onperelsroT KOOp-IHHaTbr ocu rroBopora rcaxlofi JronacTn.

113



Hovep
JronS-

Pnc. 8.6. llsuepexne napauerpos
KON@E:

0 - r{SMepeHHe HapyxHoro
6 - onpenerronre ocr noBopora
I - rua6noni 2 - qegrponcKarerrb

pa6ouero

IHaMerpa;
ronactn;

Yron ycraHoBKtl Jlonacrlr I{3Me'
prrpr c noMoIIIbIo npoonnbHblx
rua6noHos 7 $uc. 8.5) B Pacqem{bD(
ceqegntx, pacnoJlox(eHHblx Ha pa'

.qnycax R, - R. (puc. 8.7). IIng
3TOrO Ha tunllH.Uefle 3aKpenJrgroT B

SHrccnpoBaHHoM noJloxeHnl{ KPoH'
urefiH, Ha KOTOpOM yCTaHaBJII{BA'
ror o.qr{H }I3 uJabnOHOB. BpaqeHu'
eM rrrrypBaJla II nonsyH ycraHaB'
JrHBaror no ruKaJIe 13 e nonoxeHne,
coorBeTcrByloqee pa.quycy Hapyx'
Hoft noBepxHocru paboqero KoJIe
ca. B groM rroroxeHun ua6nosu
aBTOMaTI{qecKu yCTaHaBJII{BaIOTCS

B COOTBerCTByrcqee pScqerHoe ce'
rreHue. 3areu BpaIIIeHI{eM noBo

T a 6l n rr a 8 .2. Oopyymp nn epcmrs mprxcpoB pa6ccro Korrece oogBoro Blcoca

Yron ycrauoBKn nonacfl4, rpa.q KoopluHara oen no'
BOPOI8 'lonagrH

Paunyc ctlepu, t',tu

Rr* Rrp R"r* TR, tRg T.p "u''* flH, ilro
rnz

l 14 115

Pnc. 8.7. Cxeua HsMepeHHt na-
paMeryoB pa6overo Koneca
oceBoro HacocS

poTHoro qrona c noMorrsrc urlTBana 15 u Bepr{rcaJrbHbM nepeMeuleHr{eM cyn.
nopTa go6loarmcs rilaKcHMaJrbHoro coBMerqerrHs paoouefi KpoMKr.t ua6losa c
noBepxHocTblo nepa Jlonacrl4. IIpn npaeunrHofi Qopue noBepxHocrg Jro.
nacTr,t paccTorrHHe Mexry ee noBepxHocrbro ll uabnoHoM He gOnx1HO npe.
Bblu]arb 2,5 uu. B cosMeu{eHHoM nonoxeHnu no nnnaOy onpe.qenflror yron
T ycraHoBKH nonacrn B,qaHHoM pacqerHoM cer{eHnu, a no uKaJre 6 - eep-
THKanbHyto KooprHHary ocH noBopora JronacTH. JIrq H3MepeHnrr yrna
ycTaHOBKH I{ KOOpII{HaTbI OCU noBopoTa B IpyrOM CerreHrdr,r Ha rcpOHureft.
ue 2 ycraHaBnnBarcT coorBeTcreymulnfi ura6noH H npongBo,qnr l{gMepe.
HHtl BbIIIIeonilcasHbIM cnoco6ou. .[eQopuauraro nepa JronacTn onpelengror
cpaBHeHueM BeprI{KaJIbHbIX KOOp.UHHaT OCH nOBOpOTa JronacrH, u3MepeH.
Hbrx ueHTpoHcrcareleu Hu H npoonnrHbrMH ruabnoHaun H*, a raKxe
cpaBHeHueM yrnoB ycraHoBKH nonacrH B pasnHqHbtx ceqeHHsx Tnt - )nr.
.[onycrnuoe orKnoHeHr.re nonoxeHufl ocn rroBopora H€ .UonxHo npeBbr.
llarb t2 r"rrta Ha Kax,ubtfr rraerp pa.qnyca Koneca. PasHHqa yrJtoB ycraHOBKH
B pa3ruqHbrx ceqeHnqx He roJrxHa npeBbnlarr 110', a pa3HHIIa yrnoB yc-
TaHoBKH pa3nuqHbrx Jronacrefi He .qonxHa npeBbrrrJarr 30'. H,qegtr.lqHocrn
yrnoB .qocTHraloT 3a CqeT I,I3MeHeHHrI TOTUIHHbT perynHpoBorrHbrx npoKna.
EoK Mexly KpecrosuHofi H npoyunHofr.

c novorrtrrc ruabroHoB npoBeprrror coorBercTB'e pncoK Ha QnaHqe. JIo-
nacrH MaKcHManbHoMy, HyJreBoMy u MHHr{MaJrbHOMy yrnaM pa3Bopora.
IInq groro nonacTb ycraHaBnuBaror cnerluanbHbrM nDaenoeo6neuueM e
yKa3aHHbIe noJloxewwn u onpereJulrcr QarcrnqecKoe 3HarreHue yrna ycra-
HOBKH.

llsuepeHux .quaMerpa HapyxHofi noBepxHocrn paoouero Korreca lr
orKnoHeHufl, ee or csepu.recKofi sopr'au npou3Bo,qrrr c noMorrlbro uaonosa
/ (pnc. 8.6, c), pa6ouax KpoMKa Koroporo BbrnoJrHeHa no pa.qr4ycy, coor-
BeTcrByroqeMy Mr,rHHMarrbHoMy 3HarreHnro pa.qnyca noBepxHocTy c$epH-
trecKofi Sopr'rur.

JIls 6olee TorlHoro H3MepeHHs rxnuHrenb c rua6roHoM ycraHaBnnBaror
no urKaJIe 6 na Bbrcory, coorBercrByrcuiyrc BeprlrKansHofi KoopIHHaTe
Hu, a pa6ouee Koneco c noBoporHblM croJroM no uKaJre /6 yctaHaBJrnBaror



Ha yron fl' cooTBeTcrByroqufi yrloaofi rcoopggHaTe oc' noBopoTa cooT-
BercrByrouefr nonacrr4. Koop,quHaTbr onpe,qeJrsroT c noMorrlbro qeHTpouc-
KareJrrr. 3arev BparrleHr{eM urypB ana I/ nepeveqaroT non3yH co crofircofi
n cynnoproM .UO COnpr,rKocHoBeHHg rua6noHa c ropuoM nonacTg. B S1OV
nonoxeHKn no [IKaJIe /3 orcqurblBaloT noKa3aHns, coorBercrByroupe pa-

Ily"y 
R.o Padoqero Koneca. .Ulx onpe.qeneHgrr .qr{aMerpa nonyqeHHoe

noKa3aHHe yrBaHBalor. HapyxHrtfi guauerp paoouero Koneca IIoJrxeH
6urs MeHbrrre HoMHHaJrbHoro 3HarreHus ua 0,5- I uv.

OrrcloHenue HapyxHofi noBepxHocrn oT cQepu onpe,qenrrruT r{3Mepe_
HI'IeM pa.quycoB Koneca y Bxo.qHofi R"* H Bbrxo.qHofi R""r* KpoMoK Kax-
'qofi lonacru' Hx 3HaqeHHt.qoJIXHbr Haxo,q'Tbcs B npe.qenax, ronycTl,rMbrx
'qng pa.qHyca Rro, H3MepeHHoro no ocH noBopora JronacrH.

.[naverp d qbHrpnpyrorqefi npororrK' na OnaHrIe pa6ouero Konec a n3-
MepsIoT UTaHreHuilpKyneM B .qByx B3ar4MHO nepneH.qr{KynspHbrx Han-
paBneHnsx. OarcrnqecKoe sHarreHne d .qonxHo Haxo,qurBcff B npe,qenax
noJlg ,qonycKa .qnrl HoMHHaJrbHoro .UfiaMeTpa oTBepcTHq nO noca.Urce HZ.

Ilocle 3aBepIIreHHs KoHTpons reoMerpurrecKnx napaMerpon pa6ovee
KoJreco cHHManT co creH,ua H npongBo.qsr ero norrHyro cboprcy.

3arcrro.rHre*Hofi onepaqnefi npupeMoHTe oceBoro pabouero Koneca
JilBnslorcg rHlpaB[HqecKue HcnbrraHHq Ha repMerr.rqHocrb ynnoTHeH UiA U
BHyrpeHHefi nonocru pabouero Ko.neca, a TaKxe onpereneHHe pa6oTocno-
cooHoctll cepBoMoropa MexaHH3Ma pa3BopoTa JronacTefi. llcnnraHus npo-
BOIgT Ha cTeH.Ue, CocTosrrleM H3 Onopbr c BaHHOfi ws, c6opa MacJra, Mac-
n A t t ^ - ^ - - - - - - -  - - - .iioHairopiioE yeraHoBKH, rpyoonpoBo,qoBr HanpaBnsnuefi, perynupyrcrqeft
r{ KoHTpoJrbHo-tr3MepnTenbHofi annaparypbr.

Ilepe,u rI4.qpaBnI{qecKHM LrcnbrraHr,reM HgroroBnrror garny,'rKy c KJrana-
HoM BMecro Hr,rxHero QlaHr{a Bana n saKpenJrffroT ee BMecre c pegr.rHonofi
npoKna.qrcofi Ha 0nanue pa6ouero KoJreca, a Ha Mecro cnnsHofi npoOrcu
Hl.txHero obrercarenfl ycraHaBnnBaror ruryrlep n coe.qnHsrcT ero rz6rcnu
ruJraHroM c MacJroHqnopuofi ycTaHoBKofi, necr€ qero c noMorqBrc MScJrs:
HOro Hacoca SanoJrHsroT I4HIyCTpHanbHbrM MacJroM BHyTpeHHUO nOJrOCTb.
IIpn srou qepes oTKpbrrbrfi rcaanas B 3arnytuKe BbrnyeKaror 8o3,4)/x, Bbr-
TecHteMbtfi uacnov Hs noJIocTH BTyrIKu. KaK TonbKo BHyrpeHHss norocrb
noJIHOCTbIO 3anOJIHI'ITCq MaCJIOM, KJranaH 3aKpblBaror, a B noJrocrr{ co3-
.qalor.qaBneHHe 0,4 M[Ia u BbI.qepxHBaIoT ero B TeqeHHe 30 unH. Bo npeva
}IcnblTaHHq rIpoI'I3BO,qqr noJIHOe pa3BopaqHBaHHe u CBOpaqHBaHHe Jronac-
refi He MeHee 3 pas.

Pa6oque noflocrn cepBoMoropa a padouux KoJrecax c srreKTporurpaB-
nHqecKHM npHBo,qoM MexaHI{gMa pagBopora nonacrefi ucnbrrbrBaror Ha
repMerfiqHocrb rypduHnuM MacJIoM. B norocTfrx nooqepe,qHo cograror
,qaBJIeHHe 6 MIIa H Bbr.qepxuBaroT ero B TeqeHr,re l0 rranH.
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Ta6nuqa E.3.  Oo 'pr rprp
paEouero

rfiluepeunfl 6anrrorposrcn f, Fep.etrlrcrl
KO'IOCE OceBoro Eto(Ea

d, uu D, MM

Crarrqegcas Fepuernq-
6araucnpoa- HocrbBryn-
KA KH

fepuetnu-
HOCTb cepBo-
MOTOpa3saqexue

d * -  * dy - f D*^, Dro, P, rcr R, M pl, Tl, p2, 72,
MTIa MEH MIIa MHH

OarrHqec-

KOe

Jlonycru-
MOe

d"o' D"o^, :l't ry = 0,2 xr .v 0,4H7 l 030

Pa6o,ree Koneco cqlrraercrr Bbr,gepxaBurnM rulpaBnnrrecKoe ncnbrra-
HHe, ecJrn He 6ylyr Haonngarbcrr nporeqKn Macna qepe3 ynJrorHeHHg,
a B noJrocrsx cepBoMoropa HcnbrrarenbHoe ,qaBneHue 6y.qer coxpanrrbcg
B TerreHne Bcero BpeMeHH HCnbrTaHHrr.

Pesynrrarbr r{3MepeH,s reoMerp'qecK'x napaMerpoB H ru,qpaBnnqec-
Kr'rx ucnbrranui,r,3aHocrr e Sopnaynap (ra6n. g.3). cpanHunan $arcrnuec-
KI'Ie 3HaqeHHg I'I3MepqeMbIX BenHqHH c ,qonycTHMbIMH, .qenaroT 3aKntoqe-
Hr're o npHro.qHocrr{ orpeMoHTHpOBaHHOrO pa60uero Koneca.

lnasa ,qeBgTafl

PEMOHT PAEOIII{X KOIIEC TI I{EJIEBITX YIINOTHEHIIII
IIEHTPOEHKHbIX H.ACOCOB

9.1. rr3Hoc I{ iloBPEXIEHUg

Paboq'e KoJreca ueirpo6exHblx HacocoB, KaK H oceBbrx HacocoB, nor-
BCPXCHbI I,IHTCHCHBHOMY TNgPOA6PA3I{BHOMY I{ KABHTAUHOHHOMY I{3HO.
cy' XaparcrepHoe pacnoJloxeHl{e 3oH MecTHoro HgHoca pa6ounx Konec
qeHrpooexHbrx HacocoB noKa3aHo Ha pHc. g.l. HaeroonbrrreMy rnrpoa6-
pa3HBHOMy H KaBr,rraunoHHoMy r{3HOCy no.qBepxeurr pa60tras noBepx_
Hocrb' Bxo.qHble H Bblxo,qHble KpoMKI{ Jlonac"refi w MecTa conpqxeHnfl no.
nacrefi c .qHcKaMr.r. fngpoa6pasunHrrfi usHoc npoffBnsercs B Br,r,qe pncoK
Ha noBepxHocTqx' coBna'qarcIrlHx c HanpaBJIeHueM noToKa. Kanuraqr{oH-
srrfi lrS'oc xapaKTepnSyeTcJ{ noqBreHr,reM nop,crocrr{ u paKoBUH.
B pesynrrare I'tx coBMecTHoro Bosreficrsnq H3Hoc pa6o'rero Koneca Mo-
)KeT sa orHocr4TeJrbHo rcoporrcHfi cpoK .qocTnrHyrb pagMepoB,: 3arpyflHfl_
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Puc. 9.1. HsHoc pa6overo Koneca ueHrpo6ex(Horo Hacoca rnna 20008-15/65:
I - rugpoa6pasuarufi H KaBurarlnouHrtfi; 2 -uexasnqecnuft

IOTTIHX ero HopManbHyro 3Kcnnyaraurdro H ,qaxe ,qenarcuux ee npaKTnqec-
KI{ HEBO3MOXHOfi.

IlonepxHocru conpflxenr.rs paboqero KoJreca c OnaHIIeM Bana Hacoca
u c sarqfiTHbrMH KotrbuaMH uleneBoro ynnoTHele.vrg,, a TaKXe pe3b6oBble oT-
BepcTHs nolBepxeHbr MexaHHqecKoMy H3Hocy, xapaKTepr{3yrcqeMyc.fl Hc'
THpaHHeM, CMsTr{eM n XpynKHM pa3py[IeHl{eM ConpflraeMblx noBepx'
HOCTefi.

B rqeneaoM yrnorHenuu (cv. pnc. 3.6) Hau6onbrueMy r{sHocy norBep'

xeHbr BHyTpeHHqs noBepxHocTb ynlloTHslolllero Konbua H HapyxHas no'

BepxHocrb saulr{THoro Konbrla, KoTopbre oopasynt paguanrHufi lqefle'

Bofi .3a-"op. IIpn yne-ruqeHuu pa-uaJlbHofo sa3opa yBernquBaloreg npo'

TeqKr4 H3 HanOpHOfi qaCrH BO BCaCbrBarOUIyF, rrro CHilXaer no.qaqy U KII.U

Hacoca. Marcg.rufnbHo .qonymnvufi 3a3op npn r{gHoce qerreBoro ynrloTHe-

HHs He ronxeH npeBbrrrrarb c = 0,003Dy, r.re Dy ,ur{aMerp ynnoT'

HEH}Ig.

B npouecce .qrrrdTenrHofi gKcnrryar at\Lru B p$yrrbrare HepaBHoMepHoro
n3HOCA nOsBJrrreTCrI HeypaBHOBerXeHHAq MaCCa, npUBOICUIafl K paSoanaH'

cnpoBaHr{n pa6overo KoJreca.

9.2. PEMOHT PA"BO'trIX KO'IBC

Mero,qrr BoccraHoBJreHuir pa6ouux KoJrec qeHrpodexHbrx HacocoB HIeH'
TlrqHbr MeToIaM BoccraHoBneHr{s padouux Konec oceBbrx HacocoB. Kaaep-
Hu rny6uHofi lo I nann Ha He6onruofi nnotqa.qn Jrr{KBr{rilpyrorcs saqncrrcofi
noBpexIeHHbrx MecT Hax.qaqHbrM KaMHeM H nocnegyntrlnM runHSoaaHI{eM.

.qo nonyqeHnq poeHofi rnagrcoil noBepxHocrr{.
PerraoHr 6onrunx noBpexreHnfi npoHsBo.rlsr MeroroM pyqHofi enercrpo'

HanJraBKH (cu. rn.8). Hanrasry pa6ounx Ko.nec, usroroBrleHHbrx t{3 Hep-

xaBerouefi cranu, npor{3Bo.qsr sneKTpo.qaMu MapKH UiI'9 unn IIJI-I1, rco'

l t8

Topble oblararor nan6onrruefi KaBHTar{HoHHofr crofircocrbrc rro cpaBHeHHrc
c .qpyrnMlr gneKTpo,qaMH no.Bo6Horo THna. Hannanrcy Be,qyr Ha nocroqH-
HoM ToKe o6parHofi nonspHocrn. IIpH HanJraBKe He ,qonycKaercs MecT-
urrfi neperpeB. Teruneparypa MeraJrJra He .qorxHa npeBbrrrrarb g0.C Ha
paccTorrnuu 150-200 vv oT Mecra HanJraBKH.

K8' y.qaJIeHHs BbICTynarcIIIHx yqaCTKOB IIIBOB npOr{gBOIffT HannaBKy
eneKrpo.qauu IIJI-9 unn IIJI-I I rcaaurauuoHHo-crofircoro 3arqurHoro cnos
ronrqnHoir 7-8 uu.

Orrenrsble yrlacrKH nonacreft, oco6enHo BxorHbre r{ Bbrxo.qHbre KpoM-
KH, Moryr HMerb cKBosHbre (Ha Bcrc rorrutnly) pa3pyrueHws. B raKrrrx cny-
qasx npn peMoHTe Bblpe3alor noBpexgeHHbre yqacrKn x BMecTO Hr{X BCTaB-
nglor I'I npHBApHBAnr CTaJIbHble nJracrHHbr, BbrrHyrbre no npoQunn no-
nacTlr.

Ilocne ganJraBKr.r noBpexreHHbrx MecT cBapHbre urBbr obrnparor Hax-

i A U l r  I r a  r r ^ r t ^ ^iivitDi iis &lciicc 'iGM E IByx ceqeHntx no urHpHHe paOouero KoJIeca I{ Ha

BoccraHoBJIeHHe I{3HoIIIeHHbIx noBepxHocrefi, conp.srant11}lxc, c SnaH.IIeM BaJIa Hacoca H garrlr{THbrMH KonbuaMr{, npoHgBo.qsT nyTeM pyuHOfi Hnn
aBToMarrlrrecKofi HanJraBKr{ c nocne.uyprqefi MexaHrrqecrcofi o6na6orxofi

BoccraHoBJIeHI{e H3HoIueHHbrx pe3b6oeux oTBepcTHfi npouseogsr Ha.
pe3aHI{eM pesr6rr donruero peMoHTHoro pasMepa. TexsororpqecrcHfi
npoqecc BoccTaHoBrreHHfl pesr60nux oTBepcrufi BKrrotraer,ueoercraqHrc,
npoBo.quMyro [yreM BHeuHero ocMorpa ilnH c noMorr{bro pesr6oBbrx Ka.
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Puc. 9.2. Cxeua usMepeHr,ls n8-
paMerpoB paEouero Koneca
uernpo6exxoro Hacoca

nu6poB, y.qaneHue ra3HoureHHofi pesbbrr cnepneHneM .qo Heo6xoruMoro
pa3Mepa, Hape3aHHe pe3b6br B paccBepneHHoM oTBepcTHlI LI KoHTpOJIb BOC'

craHoBlreHHofr p$b6br.

ConparaeMbre c pesbdoBbrMn orBepcTHflMH 6ontrr H IunHnbKH TaKXe

BOCCTaHaBJT?IBanT .qO peMOHTHOTO paSMepa I"',nId I{3TOTOBnSIIOT BHOBb.
B conparaeMbrx c paboquM KoJrecov $naHue Bana H 3aulllTHbrx KoJlbuax
paccBepnnBaroT orBepcTnfl no.q 6orrsr, HMerorrlue peMoHTHbIe pa3Mepbl.

3arcnroqnrenbHofi onepauuefi,npupeMoHTe padotrero KoJreca flBrltercs

ero crarr{rrecKarr 6anaHcnpoBKa. EanaHcHpoBKy npol{3BoArlT Ha cTeH,qe c

rrrapoBofi onopofi (cr*a. puc. 8.4) r.aerofloM, aHaroruqHbrM Mero,qy 6alaHcn.
poBKr.r pabouero Korreca oceBoro Hacocur. BHaqare onperensroT 3Haqenve n

Mecro pacnonoxeHr{s HeypaBHoBerrreHHofi uaccu, a 3areM npoHsBo,uqr

danancnpoBKy pa6ouero KoJreca nyreM cHsrnfi MeraJIJIa B 3oue Haxoxqqe.
Hhtfl, HeypaBHoBeureHHofi Maccbr. Heo6xolnMoe KornqecTBo MeraJlfla

cournnQoBbrBaror, cQpesepoBbrBaror Hlrn crarruBaror Ha 6orcosbrx noBepx-

Hocrsx ,qHcKoB pa6ouux KoJrec. CHsrue MeraJlrra ronycKaercs c rByx
cropoH Ha pacqerHyro rrry6raHy ceKropa c ueHrpaJlbHbrM yrnoM He 6onee

180'. Pasvepsl cnuMaeMoro Merarna nor6npaloT r-Io pacqerHblM ta6nuqau

B 3aBncuMocrr{ or gHaqeHus HeypaBHoBe[renuofi Maccbr, .ql{aMerpa H Ma-

Ta6nsqa 9.1. Ooprrpnp rul.ep€mf, mptxerpoB pa6eero rotnsca

ryxi66rruo rraswB

3Ha,regue Ilnarrgrp, ur.r Eneune, uu Bucora, vu

D3 D4 o r  6 2 6 3 HL H2 H3 H4

Oarcrn-
qecKoe

D2D1

,llonyc-
THMOE

t20

\ t17 D2h6 D3 h6 D4+ 1,2 0,05 0,04 0,5 Hror, ! ITl4l2

r21

TepHana KoJreca, ToJrrrllrHbr .qHcKoB. IIpn erov .uorrxHbr ooecnequBaTEcs
ntraBHbrii nepexo.q u ga.qaHHaff rrrepoxoB arocrb noBepxHocrr,{.

Ilocne oKoHqaHHs peMoHTa npou3Bo.qsr r{sMepeHr{e reoMeTpuqecKux
napaMerpoB pa60qero KoJreca (pHc. 9.2) u Hx p$yJrbrarbr saHocrrr s 00p-
Mynqp (ra6n. 9.1). Ilyrerra cpaBHeHI,Ia QarcrHuecKux exa.reHufi c .qonycr'-
MbIMIlt npI'rHI'IMaIor peIIIeHI're o npuro.qHocrl{ pa6oqero KoJreca K gKcnny-
aTaunld.

9J. PBMOHT I{EIIEBbIX YIIJIOffiEHId

PevoHr ueneBblx ynnotHeHufi 3aKnroqaercs B BoccraHoBJreHHI{ H3-
HoIUeHHbrx UuJrurr.qpnqecKnx noca,qorrHbrx H padounx noBepxHocTefi yn_
JlorHlrrerlrurlx II SaIIIHTHrIx KoJIeq. BoccraHoBJreHne npoggBo.qgr Mero.qoM
pyuHofi HJrH aBTOMarHqeCKOfi grexrpoHannaBKH C nocJrelynrqefi MexaHr,r-
trecKofi oOpa6orrcofi ua rcrcapHo-KapycenbHoM craHK€ ,qo nonyqeHn, Ho-
MHHaJTbHOTO HJrr{ peMoHTHOTO pa3Mepa Koneu.

C uenblo cHI{xeHHs lIHTeHcI,tBHocTH H3Hoca pa6ouux noBepxHocTefr.
YNNOTHHTCJIbHbIX N 3AUIHTHbIX KONEU NPH PEMOHTE HA HNX HAHOCST 3AIIIAT-
HOe r,rsHococrofircoe noKpbrrr4e. Haild0nrruee pacnpocTpaHeHge noflyqgn
Mero'q ra3onJlaMeHHOfO HanbrJIeHHrr noporrrKoBbrx MarepHanoB C nocne-
.qyrcIIIHM onJraBneHHeM, cxeMa KoToporo.npuBe.ueHa Ha puc. 9.3. fasonna-
MeHHoe HanbIJIeHue u onJlaBneHlte pa6ouefi nonepxHocrr{ ynnoTHHTeJrb-
HOro KoJrbqa, ycraHoBrreHHofo Ha noBoporHoM npHcnoco6reHnn, nponS_
Bo,qsr ropenrcofi H peSaKoM, KOTOpbre coe.qHHeHbt rudrcuuH pyKaBaMH c
nynbroM ynpaBnerdns. K nynrry ynpaBneHr.rq no.qB€.qesrr TpyoonpoBo.qrr
or KHcnopo.qHblx u aueT[neHoBblx 6arnoHos. IIns HanbrJreHgs npHMeHs-

Prc. 9.3. cxeva ra3onrraMeH'oro HanbrrreH,s ynnor'HreJrbHoro Konbrla:
/ - ropenrca;2 -.pesar;3, 4 - K'cnopog'rrft u aqerrueHosuft 6aanouu;5 - nynrr ynpaB.rreHr{s;6 - pyrcaaa; 7 -- rconuqo ynJrorHaTelbHoe; g - noaoporHoe np'CnOCO6neune



eTcs ropetrKa THna rH.4, nl,rerculafl KaHaJrbr c KJranaHaMH.trnfl no.qaqH KHc.
xopo'ua no! ,qaBneHHeM 0'4 MIIa n auernJleHa nol ,qaBneHnerra 0,03 -
0,04 MIIa B cMecr{Tenbnyro KaMepy. Ha rcaHane flogaqn Kncnopo,qa ycra-
HoBneH nHxeKTop c OyHrcepoM Inr nopotrrKa.

fopenrca pabotaer cne.qynquu o6pasoM. B dyHrcep 3acbrnaercs Hanbr-
ngeurrfi nopouroK il . orKpbrBaprcg KJlarraHbr Ha KaHaJIax no.qaql{ KttcJIo-
Foga H a\ernneHa. C noMouj(bro r{HxeKTopa cog.qaercfl pa3pexeHue B Ka.
Hane 6yHrcepa. IIpu arou ocyuecTBJlsercs gaxBar H.no.qarra noporrrKa B
cMecHTenbHyro KaMepy, B Koropofi oopasyercs auerHneHo.KHcnopo.qHas
cMecb. Cuecr 3axr{raercs, u c noMonlhto KJranaHoB ycraHaBnHBaeTcc
geo6xo,quMac cpera: oKr{cJruTeJrbHas, HopMaJrbHa, unu BoccraHoBn.
TEJIbHAg.

Ilaubonee nplIeMneMbIM noporrrKoo6pasnrnu Marepr{aJroM rnn HaHece-
HHq 3aUHTHOTO [OKpbrTr.{R, crofircoro K rngpoaopaSHBHoMy t{ KoppoSr{oH.
HoMy HgHocy .qeranefi ueJreBoro ynJlorHeHr{s, flBJrsrorcff cauoSnrocy.
itculllecs nopoIIIKH c .guaMerpaMu rpaHyn 40- 100 MKM, npuBereHHbre B
ra6n.9.2.

Ta6nrnqa 9.2. Cmra curo$rmcry-nrrtrrxgr rrqronroB
n lts€p.qoglB noDeprBmrt noc,lc Eltullarlr

Mapra Coetag, %

Hnnens Ynnennn Ynarr I f  a-.,"rrf i
r \PgM[4n

IrP-H80Xt3C2P
nP-H77XI5C3P2
rrP-H?3Xt6C3P3
rrP-H70xt7c4P4
nP-H57X18C5P5
IIP-H6sX25C3P3
[P-H6EX21CsP

7 2 - 8 r
76 -',18
't2 - 74
59 -71
6 5 - 5 8
6 4 - 6 5
67 -59

0,2 - 0,4
0,35 - 0,6
0,6 - 0,9
0,8 -  1,2
o,g - 1,5
0,9 - 1,5
0,35 - 0,5

t2 -14  2  -2 ,E
14 - 16 2,9 - 3,5
15 - l'l 2,7 - 3,7
16 - 18 3,E - 4,5
1 6 - 1 9  4  - 5
24 - 25 2,t - 2,3
2 0 - 2 2  4  - 5

Maprca Coctaa, % Trepnocrr
noBepxHocrn
noctre Han-
'IABKI{

Eop Xeneso Mapraneq

IIP-H80X13CzP
nP-H77Xl5C3P2
nP-H73Xl6C3P3
IIP-H70X17C4P4
nP-H67Xl8C5P5
nP.H55X25C3P3
IIP-H58X21C5P

1,2  -  \ ,9
l,g -2;3
2 , 3 - 3
3 , 1 -  4
4 - 4,',1
2 - 3
t  - t ' ,

tt^ (
A U J

IIo 5
IIo 5
n o 5
JIo 5
IIo 5
4 - 7

A F

I J - J J

3 5 - 4 5
4 5 _ 5 5
55

IIo I 60
0,05 - 0,35 45

40

t22

123

Ilepea ynotpedneH'eM nopoIIrKH .uonxHbr 6rnr npocerHbr H B TeqeHne1,5-2 q npoKanenbr npn reMneparype 150- 200.C,
IIns o'ecneqeHl'tfi HarexHoro cqenneHlrs np,ca.uoqHoro Marepnana cocHoBHblM' MeraJInoM npoH3Bo.qrrr no.qroToBKy noBepxHocrH K HanbtJle-HHro, BKrroqarcqyn a ce6s npoMbrBKy, o6esx HpuBailue H gpooecrpyfi_Hyto o6pa6orry' JIna gpe6ecrpyfiHofi oopa6orK' Hcnonb3yror annaparbrBcacbrBarouero .qeficreug, B KoTopbrx sJreKTpoKopyH p. HnlrMenKas ,qpo6bB.a.brBaercr crpyefi cxaroro BO3.qy xa H HanpaBnsercs qepe3 conno Haodpa6a,ruBaeMyn noBepxHocrr. HanHqHe B cxaroM Bo3.qyxe Bo.qrr H Mac.na He 'qonycKaerct' Ilocne rpo6ecrpyfiHofi oopa6orrc ̂ a"iun oo'ysa'rcqcyxllM cxaTbrM Bo3AyxoM .qnff y.qaneHHq c noBepxHocrr{ aopaeunnrrxqaCTHU.

Ilepepstn Mexry .upo6ecrpyfrHofr oopadorrc oit n HaHeceHr{eM noKpbrr,,He .qonxeH 6sr* 60ree 2 u. o6pa60raHHafl EOBepxHocTb .qonx'a 6ursIuaroBofi, ceporo UBera, 6es OrecTflrqux yqacTKoB.
fagonnalreHHoe HanblneHue npon3Bo.qff T Ha npe.qBapnTerrbHo no.qorpe_ryro .go reMneparyprr r50-1g0'c noBepxHocrs. HanbrJreH'e K.neu uene_BO.O ynnoTHeH'rr npo,3B.,qsr Ha BCrO rrr'p'Hy yqacrKaM tt rnunoi,t 400_500 rr'rrr'r, np' groM Bbr'epxnBarcT paccToflH'e Mex,qy reranbro H connoMroperlK,r B nperenax 140- I80 r'tv. Kaqecrso HanbrJreHHoro cJros crr'Taercsy,qoBneTBopHTeJlbHbtM, ecJIH noBepxHocTb HMeeT BI,t.q ToHKOro Hax.uaq-HOro nonoTHa.

f l n a  - - . . - - - - .r{rrx irprrrqaH'rfi nRoTHOCTn n nub|ysuonuofi cBfl3, noKpbrrn, c ocHoB-HbIM METAJINOM NPOHSBO.U'T ONJIABNEHHC HAN'IJIEHHOTO CJIO'. JINq ONNAE.rreHnr npnMeHflroT pe3aK THna p3-4, padorarcq ufi ua aueTnneHo-Kuclro-po.qHoM nJraNreHr{, rcoroprrfi y.qepxHBaeTcq oT ,qeTanH Ha paccTogHr.rr4l0- t5 Mt'a' B'atrane onJIaBJIJtIor neOonr'roli yuacrorc (narHo) n nepeMe-uIaIoT ero 3'rSarooopasHbtM .UBHxeHHeM no cxeMe',CH[3y,"rp*,,. Onaas_negnslfi cnofi JronxeH 6rnr rJraAKHM, paBHOMepHbrM C SeneHoBarbrM or_TCHKOM.

OtpenaonTnpoBaHHbre ynnoTH[TenbHbre H 3arqHTHbre Kojibua KoMRReK_ryloT nonapHo, npoH3BO,qsT H3MepeHr,ts,qHaMeTpoB uHnHHIpHqecKHX nO.

Pnc. 9.4. Cxeva HsMepetrnq napaMerpoB r.qe_
reBoro yflJrorueHrs Uernpo6exgoro Hacoca



Ta6 nnqa 9. 3. Oopuyrrqp rm.epcmrs mpsxerpoB rrpncooro ynrrottcmrfi
uempo6exaoro Etooca

3na-
qCHfiE

D1,  MM D2t  MM D3, MM D4, MM 6 ,  uv

v-y y-y x-x y-y

Dl  H6 D2 h8 D3 H8 D4 d9

x-x

Oarcrn-
qecKoe

IIonyc-
TI{MOE

0,001D2

BepxHocrefi H 3a3opoB B nleJrr.r (png. 9.4), a Hx pe3yJrbrarbr saHocsr s 0op-
Mynsp (ra6n. 9.3). I{srr,repeHus npou3Bo.qsr B rByx B3anMHo nepneH,qnKy-
n'pHbrx HanpaBneHHflX.

fnasa recsTae

PEMOHT IIETAJIEfr UPOTOIIHON qACTI{ HACOCOB

I(l.I. PEMOTTT KAMEPIil PAEOIIETO KOJIECA OCEBOTO HACOCA

OcHoeHrIM BHroM H3Hoca KaMepbr paboqero KoJreca oceBoro Hacoca rrB-
rrercq KaBHTaTIHOHHbTfi r{3HOC B 3OHe OCn BparqeHHs nonacrefi (p"c. l0.l).
.[ns HsHoca paboqeft noBepxHocrn KaMepbr xapaKTepHbr Hog.qpeBaroctb,
rnyoorcne paKoBHHbr, rr3Br,rHbr. llsBecTHbr cnyqat!, Kor,qa cTeHKr{ KaMepbr,
H3rOrOBfleHHOfi H3 yrnepo,qHcrofi cranu, pa3pyuanlrcb. IlossneHue Ha
pa6ouefi noBepxHocTtr ,uaxe He3HaqHTeJrbHbrx rr3BraH r{ HepoBHocrefi Bne-
rrer 3a co6ofi pe3Koe HHTeHCUBHOe pa3pyueHr{e.

JIln per"roHTa KaMepy pa6oqero Koneca ,qeMoHTr{pyror c HacocHoro ar-
perara. IIonpeNgeHHn rn5r6raHofi.qo I uv ycrpaHsror Henocpe,qcrBenHo Ha
naco$rofr crar[MI,I rryTeM gaqugrKr,r urm.r$oaanrHbrMr{ MarrrHHKaMr{. .IIpn 6o
nee rnyboKoM pa3beJlaHun padouefi nonepxHocTu peMoHr npougBolrrr Ha
peMoHTHoM npeln pvnruu. BoccraHoBneHl{e r{3HorueHHofi pa6oqefi noBepx-
Hocru ocyulecTBrqloT MeroIoM gneKTpoHauraBKl,r, BKnroqarcrqefi B ce6t
y,qarleHHe noBpex.qeHHoro MeraJrJra, coOcTBeHHo HannaBKy r{ rungQoBKy
,qo nonyqeHr{fi npoeKTHoro npoQnnrfl. }r uarrcofi noBepxHocru. ycrpaHe-
HHe KaBHTaIIHOHHbIX noBpexgeHufi pa6ounx KaMep ocyulecTBJrsroT TaK'
X€, KAK I,I YCTPAHCHHC KABHTAUHOHHbIX NOBPCX.qCHNfi PA6OUUX KOJI€C:
(o'.r. rn. 8).

Flannanrcy .qnq BoccraHoBJIeHHs nepBoHaqanbHofi Qopl,nr noBepxHo-
cru KaMepbI Beryr c KoHTpoJreM no ua6noHarrl.IIpn usroroBrreHr,rr rua6no-'
HOB 3A OCHOBY NPI,IHHMAIOT HENOBPE)|(ICHHbIE YqACTKH KAMCPbI.
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Pnc. 10.1. llsHoc
oceBoro Hacoca

KaMepbr pa6o,rero Koneca

HannasKy KaMepbr, HgroToereHHofi r,rg yurepo,qzcrofi cran', BbrnoJr-HqrcT,qByxcxofiHOfi. [Ipe.qeapHTenbHyro HanJraBKy npo'sB..qsr sneK'po-'qaMH rl'raMerpou 4 nau runa 342 nnn 346. Han"r""y nu"rJr""rHo-crofi-

il;T 
rffiiliilcroq ronrrrnHofi 5- 5 rr npor."oo"" 3neKrpo.qaMr.r MapKu

Hanrasrcy KaMepbr, HgroToBneHHofi H3 HepxaBercqefi craJrn, npor{g_

:Hffffilil:*H 
H3 crarlH MapKu IX18H9T ,r," roporurconofi npoBono-

Hannaercy npoBo,uqr, Hcnonbsys nocToqHHrrfi rorc ooparnofi ronspHo-crn. IIpn gToM He,qonycKaeTcq vecrHrrfi neperpeB.
)Hr{e rrraMerpa D (pnc. l0.l) cQepu-
)eHHg npoHSBO.qgT Mr{KpoMeTpfirrec-
r€Ma KSMepbr tr nepneH.qnrcynnpHOfi
n gopuynsp.

r|l.A PEMOHT BbIIIPASTSNIETO AIIIIAPATA

B nrrnpaBnflrorrleM annapare oceBoro Hacoca sau60aee xapaKTepHbrMtBJlsercs rugpoaopag'sHrtfi I{ KaB'TauuonHufi r{sHoc JronaToK, a TaKxeMexaH,qee*rfi r43HOC noBepxHocreil, conprraeMbrx c KopnycoM HH,oHero

J:3::i'::::.":l-11T":-' 
(prnc' I0'2i. B nonarrcax Han'orree HHreH-____--_-.-, 'srrv!./ uLrAr,trplKeHbl BxoIHbIe yqacTKH, KoTopblg ugilalnuF,a-roTcs noJrHocTbro Ha rrrnprrHe Ao 150 urur. llrraroa npHBo.qHT K cHHlNeHHroKII,U Hacoca Eo 4%.

ConpaxeuHbre e KopnycoM HanpaBnfiiorqero no.utunnHrdKa rIHnHHrpH-qecKHe II TOprIeBas noBepxHocTr,t B noca.qoqHbrx noscKax B npoqecce 3KC.nnyararlur{ no.[ Bo3.qeficTBHeM pa.qpranbHbrx Harpy3oK no.qBeprarorcs HcT?r.paHHrO r{ cMsTnm.
Peuosr BbrrrpaBxsrcufix annaparoB, no,qJrexaulux .qeMoHTaxy, npong_Bo'qflT Ha peMoH'rHoM npernpunTuu.Peuour sa6etoHapo"u*"urx BbrnpaB-n{ry'[ux annapaToB' Ke-c' Harpr'rMep, rJrrr Hacoca r'na 0118-260, rpor{sBo-Irrr Ha MecTe ero ycraHoBKH 6eg .qeMo"ru*u.



Pnc. 10.2. Hsnoc BblnpaBnsrctuero arma'
para:

I - rugpoa6pasuarufi H KaBHraI${oH'
srrfi Hssocu;2 - uctuptnne H cMf,THe

Prc. 10.3. llpncnocobneHue rnc
annspsra:

exo.qHofi qacrDt ronarKl! BblnpaBJlf,rllqero

I - aunpasngrcqfifi arnapal; 2 - sxoftntf, qacrr nonarKn; 3 - ynop; 4 - rua6nomq

5-saqen; 6 - nonarrca;7 - npHxHM; 8 - rafira

TexHonorHrrecKnfi npoqecc BoccraHoBneHl{s BxogHblx yqacrKoB rs

naToK BKnroqaeT B Ce6q pasMeTKy nO ua6noHy I,t y,qaneHue nOBpexIeH'

Hofi rracTlt, HgroroBJreHr{e no qeprexaM JIonarKI{ BxolHoro yqacTKa u3

KoHcTpyKqHoHHOfi uflir HepxaBeloUeft CTanH, yCTaHOBKy er npHBapKy

Bxo.qHoro yqaCTKa H 3aqHCrKy MecTa CgnpsxeHus. IIpI4 npl{BapKe Bxg['

Horo yqacrKa HeooxorHMo Bbr.qepxarb npoeKTHblfi npoonnb JIonaTKH. IInf,

orofi rlenn npuMeHsrcr cneUuaJIbHOe npucnoco6neHue (pnc. 10.3), cocTo

suee r{3 ,qByx ua6rloHoB, xecTKo coeIHHeHHbIx Mex.uy cobofi, ynopSt

npHXr{Ma r{ cneuHanbHbrx raeK. Paooqaq KpoMKa Kax.qoro maonoHa CoOf

1  ' 1 L
:  i t , tz'l
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Pnc. 10.4. Cxeva no[pe3Horo nepeHocHoro $aHKa:
I - armpanagtoqtoi annapst; 2 - wnn-cynnopr; 3 - nonsyn; 4 - pesqeAepxarerrb; 5, 9 -

MexaHrltMbr BeprlrKarrbuoft u roprromanxofi noAa'r p$rIE; 6 - npocrasorc; 7 - ropnyc; 6 -
MexaHI{sM rrpnBola rurmHrens; I0 - urm*uern

b - . -  t n  E  F - - ^ -rHc. lu.J. LxeMS pacfoirEoro nepeHoeHoro eTaHKa:
I -sunpasnsrorqsrisrmapar;2-npoctasor;3 -pacrorrgarr 6a6rca; 4,5 - MexaHKMbr BpE-

uIeHHs tunnHAetlf, t{ nolsrtt{;6 - urmtuneltr,;7 - onpaBKs; E - peseq;9 - cteusas onopa

Ilocne npe.qBapr{renbHofi HacrpofiKr.r MexaHH3MoM 5 pesua Ha sagaH-
Hyro rly6HHy pe3aHI{SI',BKJrrOqanT npI4BO.q uu}IHrerg, u c noMorr{Bro Mexa-
HLr3Ma pyrrHofi ropHsoHTanbHofi noraqn pe3r(a npor{3Bo.qsr npororrKy
npelBapureJrbHo Ha[JraBJreHHOfi noBepXHOCTr{. o6pa6orrcy no npoeKTHo-
ro pa3Mepa npoHsBorsr 3a HecKoJrbKo npoxo,qon. IIpu gToM HacrpofiKy
PeSqa na rny6uHy pe3aHl{s upol{3Bo,qflT rrplr HeBparrlarculeMcs runr{HIene.

TexHurrecKas xapaKrepncruKa cTaHKa ,qng nolpesrcu roprloB BbrnpaB.
rrsrculero annapara Hacoca rwra onB-2503f npraee.qeHa HrDKe:

Jlnaverpo6pa6aruaaeuofi noaepxHoctx,MM . . . . . . 900-1250
{acrora Bpsulenuq tunng.qers, M}rs-l ?3
Iloraqa pegqa pyuuaa
fny6nHa pesarrns, MM . . 0,S-3
Moqnocm oneKrpolBnrarerrs npnBora, nBr . . . . . . 5,5
M a c c a , K r . . .  . . . . . . .  1 6 0 0
Ia6apnrrore pasMepbr, MM . .
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JIns pacraq'BaH,r noca,qoqHbrx orBepc*rfi B BepxHeM H HlrxHeM nof,c-
Kax BblnpaBnffIolqero annapara lrcnonb3yercq nepeHocHofi pacTotrHofi cra-HoK' KoHcTpyKUI4g KoToporo noKa3aHa Ha pltc. 10.5. On 

"*irouur 
B ce6spacrorrHyto 6a6rcyr B ll€HrpanbHofi pacroqKe KoTopofi ycragoBJrena nH-

HoJIb co unI{H'qeJIeM' ilMeTIIIHM BoSMoxHocTb Bpalrlarbcg B noIurHnHI{-
Kax KaqeHng n nepeMelllarbcff B aKcr{anbHoM HanpaBneHr{H BMeCTe C nH-

, HoJrbro. Ha nepxueM Topr.le pacrorrHoii 6a6rcu pa3MeuleHbr MexaHr{gM Bpa_rrleHr.rs H MexaHrr3M paooqefr u ycKopeHHOfi nolaq unr{Hfiena. B pacrou-
KAX IUNHHTIEJI9 YCTAHABNI{BAIOTCg H 3AKPCNJISIOTCg ONPABKI,T C PC3UAMU }rMexaHH3MOM r4X xacrpofircr{ Ha rnyonny pesaHr.rs. Ko'eq *rrr"guns BSar{-
Mo.ueficrByeT co cbeMHofi onopofi, KoTopaq .qoMKparaMlr uegTpgpyercs r{3aKpennfleTcg Ha BbrnpaBJrflroulev annapaTe.

YcraHoerca, BbrBepKa n gaKpenneH,e pacToqHoro cTaHKa Ha BbrnpaB_nctouleM annapaTe ocyulecTBJrflrorcs c noMoqbro npocraBKa. Ha ero Bepx-Hev snaHue ycTaHaBJrlrBaeTCr B QurccupoBaHHOM no,,oxe'H' H 3aKpen-tlsercs pacTorrHas 6a6rca. Huxsuu KoHrIoM npocraBoK ycTaHaBJrnBaercfi,
BbrBepsercrr r{ saKpennsercsr Ha T.puesofi nosepxHoer' BepxHero nosc.Ka BbrnpaBJrsroqero annapaTa.

Ilpra pacroqKe orBepcTlrfi, conpararcquxcfl c KopnycoM Hr{)r(Hero notr-IIII{nHrKa' Heobxo'qnuo odecneql'ITb orKJroHeHue ux noBepxHocTefi oT Bep-rnrcanrsofi ocu HacocHoro arperaTa ue 60nee qeM Ha 0,05 uu. 3ro .qocT'.ruT,..1:::1"1 ycraHoBKofi npocraBKa H cbeMHofi onopu.Di'r5spK-y r-IpoeToBKa, ycTaHoBJreHHOro Ha npe.gBapr{TenbHo o6pa6oraH_HyIo TopueByrc noBepxHocTb BepxHero noscKa, npou3Bo.q.sT cxe.qynqr{Mo6pasou. IIo nepruKanbHofi ocr4 Hacoc'oro arperaTa trep$ npocTaBoKonycKarcT CTpyHy H3 CTaJrbHofi npononoKH .qHaMeTpou 0,3 _ 0r5 MM C rpy-30M Maccofi 5 - 15 rcr Ha KoHrIe, orryrqss'brM B Berpo c MacJroM. uunnHg_pt4qecKaff noBepx'ocrr QyngaMeHTHbIx ruIHT HuxHefr KpecToBHHbr sJreKT-po'qBHraTers sBrqeTcs dasogofi. c nouorrFn MHrcpoMerpnqecKoro HyT-' . \ v .  v  . . ,  upoMepa UEttHttlnuecrcyro pacrorrKy B BepxHerra 6naHUe 
"po.rr"*a 

rleur-p'pyror or'oc'renbHo cTpyHbr oTBeca c norpeuHocrbro 40.0,03 rru. Topue-ByIo noBepxHocrb Qnanua c roMol,trro bpycrcoBoro ypoBHfl r{ peryrr'po-BorrHblx oorrros ycraHaBnllBalor B rop'3o'TaJrb'oe noJroxeHr{e c norpeu-HOCTbro ue 6onee 0,02 uu Ha I u .unuHu.
fT^^-^iiUUJIg E'IBEBKH NPOCTABOK 

".CCTKO 
NPHKPCNJI'IOT K B'TNPABN',oUIEMY

annapaTy H npoBorsr KoHrponbHyn npoBepKy qeHrpHpoBaHr,rs H ropH-s'HTaJrbHocrH BepxHero Qnanua. 3areu KpaHoM Onvcrarr-"ru"o* HanpocraBoK H coe.qnHgroT I,Ix, KoHTpon'pyfl np' 3ToM nJroT'oe np'neraH'econpsraeMbrx noBepxHocrefi .
3arcnrcqurerrbHofi onepaqne fi upu

eTcfl ycraHoBKa CbeMHoii onoprr. .[na
no,qroToBKe cTaHKa rc pa60Te sBJrs_
STOFO Ha KoHeq unHII.qeJIq ycTaHaB_
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Pnc. 10.6. CxeuE rsMepexns
BHnpsBrrslolllero 8n[ap8TA

nEpaMerp0B

JrHBaroT cbeMHyro onopy H BHHTOBbTMH ,qoMKpaTaMH npHKpennspT ee K
BbrnpaBnffrorrteMy annapaTy. IIpn gToM c noMorqbp IByx r{H.qr{KaTopoB,
pacnonoxeHHblx BO B3aHMHO nepneH.qHKyrrspHrrx nJrocKocrqx, KoHTpO.
nupyror orKJroHeHHe rrrnHH,qens oT Beprurcanrsofi ocu.

Ilocre HacrpofirH pe3uoB Ha sa.qaHHyro rny6nHy pega'ns BKrroqaroT
MexaHr{3Mbr BparrleHua H pa6oqefi no.qarru urnnn.qerq, npongBo,qq oIHoBpe-
MeHHO paCTOqKy npeIBapHTeJIbHO HanJraBJreHHbrx noBepxHocrefi B Bepx.
HeM H HrdxHeM norrcKax. pacrourcy orBepcTr{fi ,qo HoMlrgaJrbHoro pasMepa
npol{3Bo.Esr 3a HecKoJIbKo npoxo,qoe. Ilocre Kaxroro npoxo.qa MexaHrr3M
BPAIIICHHfl IUNHHTEJI'I OTKJIIOqAIOT, A MCXAHI{sM NO.qAqH NEPCKTNqAIOT HA
ycKopeHHrrfi orso,q. B pesynbrare 3Toro unr{HleJrb nepeMerrlaercf, B Hc.
xorHoe BepxHee noJloxeHl{e, B KoTopoM npor.rsBo.qr{Tcs ycraHoBKa pe3ua
lla rallaHfryro rnyoHHy pe3aHl,tg.

Ilocne Kaxroro npoxo.ua npo'3Bo.qrrr HgMepeHHs .quaMerpoB pacToqe'.
Hbrx oTBepcrufi cneu?ranbHofi crco6ofi.

TexHnqecrcas xapaKTepl{crnKa nepeHocHoro cTaHKa Anf, pacTarruBa.
HI{s orBepcrnfi B BblnpaBnqloqeM annapare Hacoca runa 011810-2600|
npHBe.qeHa Hr4Xe:

t020H'l
1000 H9
60
22
0,15
7,7
r 800
1 1 9 0 x 1 1 9 0 x 3 6 0 0

Ilocne oKoHqaHHfl peMoHTa BbrnpaBnsroqero annapaTa npongBo.qrrr
h3MepeHHt .UHaMeTpOB pacTorreK B,qByx nepneH,qHKynrlpHblx nJrocKoc.
TjHx H HX BblcorHoro noJloxeHHn (puc. 10.6). Pesylrrarbr trsMepe:glui.t,saHo.
cnr B $opr',rynsp (ra6n. l0.l).
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Jluaverp pacraqrBaeMoro orBepcrxs B noscKax, MM:
B e p x H e M  . . . .  { ; J
HI{'(HEM

JInrHa pacroqKn, MM . .
Ilacrora BparrleHnf, lun11Hrerrfi, MHn-r
Pa6o.ras no.qaqa pesua, uu/06
Moqnocrr renrarerefi nDr{BoEa, rcBr . .
M a e e a ,  K r ; " "
Ia6aprrnue pasMepbr, MM

/

Ta 6 arrua I 0. I . Ooprrynap rc|uepegns mpar.erpoD BbqpaBrrf,oElcro ullrlpEr

3Ha'{eHHe
D 1 ,  M M D2,  MM D3, MM

x - x y - y  x - x v  - y x - x v - y

HI .MM H2,  MM

Oaxrxqec-
KOe

Ilonycru-
MOe

Dl 
"o* 

H? Dz'.o* H9 D3 
"o^, 

H9

I,,3. PEMOHT KOPIYCA IIEHTPOEEXHOTO IIACOCA
Pa6oqas noBepxHocrb cn'panbHoro Kopnyca qeHrpo6exHoro Hacocao.qHoBpeMeHHo no,qBepxeHa pa3pyuamuleMy sosleficrBgro KaBHTaUT{n rr''qpoabpa3,BHoMy H3HauHBaHHIo, Bbr3brBaeMoMy HecoMbrMH noToKoMTBep.ubrMH qacTHUaMU.

Karc norcasaJr onbrr .qJr,TenbHofi grccnnyararJuu, HgHococrofircoc* rcop.nycoB cBapHo-nnroil KoHcrpyKuuu (.'nr. pnc. 3.5) H3 yrnepo,uucrofi craJr'*apKH 25JI seaocraroqHa. B rcopnyce uau60nee HHTeHCT.TBHOMy H3HOCyno.qBepxeHbr ropueBbre u 60rcogrre cTeHKH no BceMy nepr{Merpy cn'panb.HOro orBo.qa, a raKxe pacceKaTenr. paspyureHHs Kopnyca HocqT O6ruup-Hstfi xapaKTep' 2 n parg cn)'qaeB cTeHKi' i.i pacceKaTenb HMeror cKBogHbrepa3pyueHr4s.

Kopnyca, KpynHbrx
poBaHbr H .qeMoHTaxy
MecTe ycTaHOBKH.

ueHrpobexHbrx HacocoB, KaK npaBvtno, ga6eToHr.r_
He no.qnexar, no3TOMy HX peMOHT npor.rSBolrrT Ha

BoccraHoBneHne noBepxHocrefi c KaBepHaM n rnylnuofi ,qo 2 uu orpa.HHIIHBACTC' 3AIINCTrcOfi NOBPCX.UEHHOTO MCCTA HAXIAIIH'IM KAMHCM NPI{noMorqr. nHeBMarHqecrcofi Hrrr4 3JreKTpHqecKofi uauuurr.

_ " 
j::.,:. ::I6:ir:, yp.,n,qeH'n B occra H a Brrr'Baror Mero.qoM aneK rpo-

rrqrrJrcrnRyr (ur\4. t_Jr. o/. DoccTaHoBJIeHHe KopnycoB 3THM MgTo.qoM cBgSaHo cOolrurnv' Tpy.qHo crflMu H3-3a nrrcorcofi TpyroeMKocrr.r pa6oi, 6o*unx
oobeMoB HanJraBKU H pacxo,qa sneKTporoB, HeBO3MOXHOCTH MexaHuSa-
I IHt f  Tnvrrnc[ r rarrv  nnaaa, , , . , ] i .-=:: ' ri j jA'\ ' 'viyif\rrx uri€paiinH, i jJioxHx ycJloBltfr pa60Tbr B orpaHHqeHHotvt
npocrpaHcTBe.

c ueJlbrc cHI{xeHHt TpyroeMKocr' r,r cpoKoB peMoHTHo-BoccTaHoBI,t.
TenbHbIX pa6or B nocne.qHee BpeMs nonyrruJr pacnpocTpaHeHr{e MeToI Boc-craHoBneHHq KopnycoB ueHrpooexHbrx HacocoB nocpe.qcTBoM Ha00p-N{OBKII NOJII{MEPHbIX KOMNO3HUHOHIIbIX MATCPHAJIOB (hrcU) HA OCHOBE
KJICCB THNA''AgrESUN" C CI4THKATHbIMH HANOJ]HI,ITEJI.MI4.
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TexHonoruqecrcufi npoqecc HaHeceHHs sau$rrHbrx noKpurHfi BKrroqa-
er B ce6g:

norroroBKy noBepxHocTu peMoHTHpyeuofi lerann;
npHroroBJIeHHe nonuMepHbrx KoMnosnqnfi;
HaHeceHHe (na$opvonrcy) sarrlurHbrx norcprtrnft;
KoHTponb KaqecrBa peMoHTHbrx pa6or.

' 
O6gsareJrbHbrM ycnoBneM BbrcoKoro KaqecTBa r{ .qorroBeqHocrn pe-

MoHTa c HcnoJrb3oBaHHeM IIKM sBJrsercg rrr{areJrbHas no.qroroBKa no.
aepxHocrefi, no.unexaunx BoccTaHoBneHHrc. IIpH HanHqHH KpynHbrx
cKBo3HbIx oTBepctufi e peMollTr.rpyeMbrx .ueTansx ux seodxo.rlgMo 3aBa-
pltrb. IIoaepxHocTI,I .qonxHbl 6rnr oqnuleHbr or BceBogMoxHbrx 3arpqsHe-
tlui,t pxaBqHHbI, oKaJII,IHbI, ocTarKoB paHee HaHeceHHbIx norcprrtnfi,
KoHcepBaqrtoHsofi cMa3KI{, xnpoB n ,[p. Jlln ouncrKH noBepxHocTr{ npr4-
MeHqrcT pyqHbre MeraJrJrnqecKne rrIerKH, necKo- lr gpo6ecrpyfinue annapa.
Tbr, yrnoByro nHeBMarr{qecKyro ulerKy rnna yIII{p-t. Ilocle orrncrKu Ha
noBepxHG'Ir{ Merarna He .qoJDKIro 6rnr oKEUrr{Hbr tr cJre,qoB Koppost4r{. Oqu.
rrIeHHbIe noBepxHocrlr .qonxHbr 6srrr uepoxoBarbrMr{ H r{Merb ponHufi
ceprtft uBeT MeraJlna. IlonycrcaeTcq Haruque pxaBrrnHbr B s3Br{Hax u paKo-
Br{Hax cyMMapnofi nonoula.ubro He 6onee l0% saqnulaer\,rofi noBepxHocrtr.

IIls oqI{crKI{ Tpy,qHorocTyrlHbrx MecT npuMeHffroT xr{MHKo-Mexa.
HuqecrcHfi cnoco6. Yqacrorc noBepxHocrn, no.qnexaqefi oqHcTKe, nepHoIIH-
qecKH cMarII.{BaeTcq MoIoquM pacTBopoM, r,r oIHoBpeMeHHo MeTarnHrrec.
Ln r i  r t r amr rnJ i  n - ^ " ^6Aw"a^r-ruii iiiuira.uii ii[iui'iiiiiuliir-Tc5i y.qaneHHG OKSr-iliii fi npO.qyKTOB KOppO3HH.

IIrs oqHcrKH npuMeHrrercs Morougfi pacrBop cnelytotttero cocraBa:

B o g a ,  r  . . .  I
3uynrrarop OII-7 unn On-10, r . . . . . . 50
Kap6orccnnMergrrqenJuorro3a, r 3
Y a f i r - c n n p n r , F . .  . . . . . . ;  3 0 0
Congsas rxcnora, r . . .  .  50
OproQoc$opHa,sK!{cnora, r .  50

CHqrrre oKanHHy H pxaBqHHy, He ,lasaq BbrcoxHyrb MorouleMy pacr-
BOpy, cMbrBaroT crpyefi npecHofi Bo.qbr.

Cyulrcy oqn[IeHHofi nonepxHocrn npor{3Bo,qsr c noMorrlbrc o6gyucu no-
F A F i A i l t  - -  ^ E - - a -'liur PE.r'bi*i iius.q-yxoM rr oopaooTKH SfleKTpI4qeCKHMH UILU raSoBbIMlI Tep-
tuonHt[paKpacHbrMrr r,r3nyqaTeJrsMH.

IlpnroroeneHue noJu{MepHofi rcouno3nrlnu npon3Bo.quTcs B KoruqecT-
Be, HeoOxo,qHMoM Ins pa3oBoro HcnotrbgoBaHnfl c yrleroM ee xu3Hecno.
CObHOCTH, T.€. BPCMCHU HAXOX.qEHHq B xI}TTKOM COCTOqHHH ll BOSMOXHO.
crlr Hcnonb3oBaHHs B TexHOJrOfHrrecKoM npouecce.

Peqenrypa nonHMepHbIX KJIeeBbrx KoMno3r4qnfi npnae,qeHa n ra6n. 10.2.
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Ta6nnrla 10.2. cocraorr noJrrx€pEDrx lcneeBD& Kor.rxoslugd
6es nanomrrets, MtocoBtre Iorut

Kleesa.s KoMno-
3HUHg OcHosa

PearcrusHo-cnoco6-
Hoe noBepxnocrHo- Hnuqnarop Ycrcopmem
AKTHBHOC BEIqE.

crso (P[BA)

I'AAreguB-3P"

("Cnpyr-9M")
HeHacHqeHHaq MonnQHrtHpy-
nonxa0npnan rurrlas no6as-
cMons Ka - npo.qyKr

Hnc-609-21M, Mnn, 10
100

lleporccn,q ve- Ha0renar rco-
rnner[JrKeroHa 6anrra HK-I, 4
TI3MK, 4

"Agresua-C" Ilorre$upuaa
("Cnpyr-5MII[") cMona IIH-I nnn

[H-3, 100

lleporccng ue Ha(lrexat ro-
rnJrsrHJmgtoHa, 6anrra HK-l,
2 - 4  2 - 4

MosHOuqupy-
Ioulas .qo6aerca:
MaKpogHHsOIIH-
oHar-npoAyKr
M.UI,I, 80

""4.9r$na-[IM' Cuecr nonngOup-
Hux cvon, 100

fleporccral ve. Ha(lreuar ro-
rurxrrnJrKsro- 6anura HK-I,
n a , Z  2 - 4

Moan0ruupy-
IoIrIss AO6asra:
MaKpoIHH3OrlH-

sHar-npoAyKr
MIItr{, 30

IlonuuepHylo KoMno3HIrIto npuroraBnnBaror B rtncTofi cyxofi gMatrn-
poBaHHofi, noJIH3TI{JIeHoBofi HnH creKnsHHofi noci'.qe. CHa'-rana iipi,ii.oTag-
JrHBaCIT CMeCb u3 OCHOBbT, Mo,qr4oHD.rapynrqefi IooaBKU u ycKopr.lTens
(ecnn oH He BBe.qeH B ocHoBy) n rraaccoBbrx .qoJrsx corJracHo peqenrype.
Cuecr rttlarenbHo nepeMeIIIHBaIor B TerreHHe l-2 Mr,rH. Xnesecnocoouocn
nonyqeHHofi cuecn cocTaBnq€T .uo 5 q.

HenocpegcrBeHHo nepe.q HcnoJIb3oBaHHeM B npl{roroBneHHyrc cMecb
.qo6aBntloT CooTBeTcTByroUyrc nopunro HHr{UuaTopa H BHoBb nepeMeul{-
BaroT B TeqeHHe l-2M^nu JIO nOnHOfi OIUOpO.qHOCTH.

3areu B cocraB KoMno3r.rIIHH BBo,qqr HanoJrHHTeJrb B cooTHorrreHl{Ii c
^ ^ , , a * ^ i ' =  ( a f u n  .  r n n \  .  !  n n  - -LrurrvE Lrzl tJvv r uuu,, . rvv n Elce 3To TuIaTeJIbHo [epgMgIuI,IBanT B TgqeHug
5-8 r"rnH .qo nonyl{eHnq nacroo6pa3Hofi Maccbr HyxHofi KoHcucreHuuu.

B KaqecrBe HanoJIHHTeJrs npn BoccraHoBJreHHH KopnycoB HacocoB
ut l f le  ElCPl-aT r rnr t t rc t tc l t r1+ Lqnf iur  r .narrurrd r ih^^. . " "A ' r*Ar^ ^-  n  I-e_v .v^ . \u f ,vr rA r \p \ , rvr r r t ra  yrpct r \q l r \ rn . r lv lu  uugl -aEa u l .  ur l

.Io 5 rrarra. KpynHux sepeH.ur,raMerporr.r 3-5 uru .qoJrxHo 6snr 40%, cpelHr{x
3epeH .qHaMerpov l-3,5 MM - 30% u MeJrKrrx 3epeH ,qnaMerpoM MeHee
I r.au - 30%. HanoluureJrb ,qonxeH 6rrrr cyxr{M r{ qr{crbrM c co.qepx(anr{eM
nbrneBH.qHbrx qacTr{u MeHee 3%.

IleperueunBaHne cMecr4 c HanonHlrreJreM ,qo noJrHofi ogHopo.qHocru npo-
H3BO.q.sT JrOnaCTHbrMr{ MelUanKaMH C 3neKTpOnpHBO.qOM ]rtrH BpyrrHyrc.
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OqnuleHHbre noBepxHocrr,r cpa3y xe .qonxHrr 6rrrr orpyHToBaHbr cBe.
xenpHroToBJIeHHbIM cocraBoM "AgregHB" 6es HanoJrHHTeJrr. fpyurosou.
Hufi coctaB HaHocerrcn ToHKHM paBHoMepHbIM cJroeM 6es nponycKoB Hnr{
no.qreKoB. 0H rrqarenbHo BTHpaeTcfl TaMnoHoM H3 Berolru r{JrH rrleruHsofi
Kr,rcTbro .qo noJrHoro cMaqHBaHHr noBepxHocTl{ KneeM.

Ilocle BbIrepxKH rpyHToBorlHoro cnorr Ha peMoHrnpyerraofi noBepxHo.
cr' 'fto oTnvna" cpasy xe npo'3Bo.qrr HaSoprrroBKy nonuuepHofi KoMno.
3ur$1u rpebyevofi ronuluHbr nocpe,qcrBoM,qepeBqHHoro, craJrbHoro, pe3n.
HoBoro r4[rn nlracrnKoBoro ulnarerq. Kovnosuunro pagpaBHrlBaror Ha pe.
MOHTr{pyenaofi noBepxHocTlr unareJreM, cMOqeHHbrM KrreeM, npq.qaeas efi
Heo6xo.quMyro reoMerpnro c noMorJlrrc ua6noHa H ocHacrKr4. Ha0opuoBKy
nonHMepuofi rcouno3HIII'tH Ha ecefi peMoHTr,rpyerraofi noBepxHocrg npor{3-
Bo,qsr 6es nepepbrBa n pa6ore.

PasnHtIHrIe re0ercrrt HaSopNroBKr4 ycrpaHsror unaKnenrcofi KoMno3n-
uHfi coorBeTcrBynuero cocraBa.

3auHcrrcy HepoBHocrefi npH HcnpaBneHnH ,qeOeKToB traQopr'ronrcn (Han.
JIbIBbI, BOJIHHCTOCTU) NPOHsBOT'IT A6PASNNHIIM KPYTOM HJII4 UAXgAUHOfi
Oyuarofi nocne ee orBep,qeHr{s.

Kaqecrao nonl{MepHblx KoMno3urluoHHbrx norcprrrufi onperenqercg
KaqecTBoM npr.rMeHreMbrx KoMnoHeHToB, TulareJlbHrtu co6nnleHr,reM pe.
XHMOB TeXHOJrOruqeCKoro npouecca no.qroToBKn noBepxHocrefi, npr.rfo.
ToBnegr,{g, HaHeceHufl, u orBep,qeHnq IIKM.

KoHrponb reoMerpurrecKoro npoQunir BoccTaHoBJreHHbrxnoaepx,Hocrefi
I IDOU3ROnuregt o nnlrnrrrr-rn rrra6nnun6

^vs4urv  | !g rerJ tvnLr .o r .

Kopnyc Hacoca,' brper'roHu.rpoBaHHrrfi c npHMeHeHr,reM rcreesofi KoMno-
3tlrrlrwr ronycKaercs K cdoprce He paHee treM qepe3 4-7 cyr, a K sKcnfly.
ararllru - He MeHee qeM qepeg 15- 20 cyt nocJre peMoHTa.

fnasa o.qnnna,qqararr

PEMOHT BAIIOB

II.I. I{3HOC II TIOBPEXIIETIUfi

Balrr KpynHbrx, HacocoB orHoesresl K Han6olee Hafp)/,T(eHHbrl,{ .uera-
nflV. trtrpu pabore Hacoca Ha Barr ,ueficrnyror 3Haqr.rrerblrbre HarpysKu,
coslaBaeMble Maccofi poropa' rnrpaBrnqecKr.rMn cHnaMH H cHnaMH Ir{Ha-
MHqECKOfi UCYPANHOBEIUCHHOCTH: B CEggH C oTHM NPH PEMOHTE K BAJIAM
KpynHHX HaCOCOB npelbgBrflIorcq BbrcoKHe rpe6onaHnfi KaK no KaqecT.
By BoccTaHoBneHHq H3Ho[IeHHbIx noBepxHocTefi, TaK H no TorrHo cr1r Lr
qr.rcrore nx o6pa6orKu.
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ilzi 950

pnc. ll.l. Cxerr.ru BUroB Kpynnbrx HscocoB:
a, 6 - oceBbrx rnna OIIBI0-260 Of n uernpo6exnbrx rnna 24008-25/40

Ha puc. 1l.l norcaganbr rlrnoBbre KoHeTp)/KullH BaJroB Kpi.niiBix iiaco_cos. Baan HacocoB rlgroToBJrsxlr ueJrbHoKoBanbrMr.r c,qByM, Onarulauu saKOHrIax r{s craJrH 35. Bamr oceBbrx HacocoB (pnc. 11.1, a) 
" 

,o"u conpexe.
Hr{s c HanpaBnsroulr{Mr{ norur{nHHKaMH Ha Bo,qflHofi Cnaasre HMenT 'uefr.Kr{' HanJraBJreHHbre HepxaBero'refi craJrbrc MapKa 12xrgH10T ua rry6n.tty 5 rr'rrra. Ha ropqax 0naHqeB BbrnonHeHbr rexHoJrorurrecK'e r{eHTpoBbre0TBepcTr.rrr.

Baau KpynHbrx ilenrBo6exHbrx HacocoB r'na B (prnc. l l.l, 6) c HanpaB.

fftrXlJ"*'*::::::j.T1,:"n cMasrce B soHe KoHraKra c nor.
""^vrvr LrsLtp'cLEJL'to,urn* Jlo.qc, a B goHg KoHTaKTa c ynnoT'g.HneM - cbeMHyro nrn npr.rBapeHHyro 3arrl'rHya BrynKy r{3 HepxaeanqefiCTAJII,T.

Har'onee xap-aKTeprrbrM noBpexEeHHeM BaJioB Kpyn'brx HacocoB ,B-lsercs HSHO. ureeK B MeCTe conpsxeH'q c HanpaBJIsrcuIHMH no,qur'n'H-KaMn H ynJroTHeHlrsMr{. }rHreHcugHrlfi nsHoc 3Tr{x nap Tpe'r{s nporcxo.

f::-"t:j,]|-|:::: lo-rnqecrBa 
a6pasueHbrx npr.rMecefi B rexHnqecrcofr__^____.1--''vv^.,s 
g'',.or'r.','br,. rrpnMecg' B TexHnqgcrcofiBo.qe, npelna3HaqelrHofi .unq cMagKH no.qrunnHuKog. 3HaqnreJlbHble ga_30pbl Mexry sanul' H norl'HnHI{KoM yBenHqHBaroT 6ueHne BaJra }r Bbrgbr-rI E ttlgDl-Balor noBbIIIIeHHyIo euopaqnlo HacocHoro arperara. Kpo.,a; ;; ronacr'
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Pnc.1L.2.lIsHoc urefirra Barra oceBoro Hacoca

paooqero KoJreca Hacoca Haqr.{HaroT 3a.ueBaTb
3a cTeHKU KaMepbr paooqero Korreca.

Ha eaaax o6uqHo o6HapyxnBaror cne.qyn-
une leoeKTbr, KoTopbre ycTpaHsror B nepnol
peMoHTa: Mexanuqecrcufi usHoc ueHTpr{pyo-
IrIHx BbrcrynoB; noBbrrrrenHoe ropqeBoe 6ne
Hr{e onaHrleB BaJra; HecoocHocTb rueeK H rIeH-
q)oBbrx oraepcrnfi; BbrpaborKy ulu orcnoe-
HI{e Hepxasepqefi craJrr{ Ha ulefircax Barra; npo
rn6 gana.

Ha pnc. ll.2 norca3aH r{sHoc nuxHefi uefircn BaJIa oceBoro Haco@.
Haudonee r{HTeHcHBHoMy r.r3Hocy uefirca Barra nogBepxeHa B soHe KoH-
TaKTa c HanpaBJrsrorrlnM noruunHr{KoM (sona a) u B 3oHax KoHTaKTa c
HHxHlrM (soHa 6) u sepxHurta (eona e) rcoHraKTHbrMH ynJrorHeHuflMyt Bana.
B ocranrHbrx Mecrax uefirca He r{3HarrrnBaercs r{ ee AnaMerp ocraercfl H&
r{SMeHHbrM B npoqecce SKcnnyaTarlut{.

IlnnrensHsrrrrn Ha6Jrro.uenusMlr ycraHoBJreHo, .rro fiefirca BaJra, conpg-
rantrlaqcfl c HHXHHM no.quHnHHKoM, HMeer 6omrunfi r€Hoc no cpaBHeHuro
c uefircofi BaJIa, conpfirarouefics c BepxHr{M noEruunnr{KoM. Itlefircu B oc-
HoBHoM HMeror paBHoMeilnurfi r{sHoc no InaMerpy r{ Bbrcore c xapaKrep-
HrIMI{ KonbrleBbrMr{ pr{cKauu rnydnHofi 0,1-0,5 vv no ecefi Bbrcore soHbl
TpeHHs, trro cBn.qererrbcrByer o6 a6pasnanoM xapaKTepe r{gHarrruBantrf,'
YcraHosleHo raKxe,.nro 3HarruTenbHafl qacTb HHxHr{x ureeK (orcono 22%l
r{Meer orHocropoHHufi "cepnonngHtrrfi" }r3Hoc. IIpn groM HepaBHoMep-
Hocrb t{3noca .qocrr{raer l- 1,2 uu. OgHocropouHnfi usHoc o6pasyetca a
pesynbrare MexaHuqecKoFo 11 FlrlpaBnuqecKoFg lne6aralreoB pa6ouero
KoJIeca, a raKxe ugJroMa H orKnoHenus. obtr1eft nr4nua BaJra arperara oT
Etrnrrrlc9 lla'ttarFn rrn fiat]raFtf ttq ErkttrrP nr\nl'nrtrt arFn ?trqrrrtrttcl
v v l r . . . . ! e '  v  . . v . . v r . \ v  v  A v . ^ J  v . . . . ' . v r

HsHocrr u noBpex,qeHr4s BaJIoB.MoxHo pa3.qeJrr{Tb Ha rrerbrpe rpynnu:

,qeOercrrr noBepxHocrefi (rconruenrre nsrpa6orKrr, HaBonaKuBaHHe H Bbr.
pbrBbr uerarrna), conpgraeMbrx c HanpaBJIflIorxtHM norurrnHr{KoM cKoJrb-
xeHlrs;

geQercru H3MeHeHnn $opuu H B3aHMHoro pacnoJroxeHun noBepxHo-

crefi (orrcJIoH€HHe oT Kpyrnofi, guttuH.upnqecKofi Oopr'r H Hapyuenne cooc-
Hocrrr, nporn6);

,ueQercru noBepxnocreft, conpflraeMbrx c KoHTaKTHbrMr{ ynnoTHeHHsMI{

BaJIa (canrHurcoBbrM, uaHxetuuu);
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geOercru B conpsxeHltsx Onanues BaJroB (nsnoc ropuoe H ueHrpnpy-
nIuux noBepxHocreft).

Bce nepequcreHHble .ue0ercrbr BaJroB orHocsrcs K KaTeropnu Boccra-
HaBJlnEaeMblx.

I

II.2.IIPABKA BAJIOB

tlrodu npaBuJlbHo HaMerHTb cnoco6rr npanKr,r ,rcKpnBneHuoro BaJra,
Heo6xorHMo onpe.ueJrrdrb Mecro, gHarreHHe ?r HanpaBneHr{e nporr6a.

JIns onpererleHns 3HaqeHHg vt HanpaBreHnq npornoa Heodxo$luo
nporr3Becrll HHrI{uupoBaHHe ITHHUH Bana. Ecnn HHIHr.lnpoBaHr{e npogg-
BOIIT{TCq He Ha CTaHKe, a Ha cneq?raJrbHoM cTeH.Ue HnI{ Henocpe.qcTBeHHo B
arperare, To HaIo cJIe,qHTb, qrodur Ban npn npoBopaqgBaHll,t He cMerqatrc.E
HH B 6orcoeoM, HH B oceBoM HanpaBneHnvt. Ilepea r{3MepeHHsuu 6menus
pa3MeqarcT BaJr no oKpyxHocrn Ha BoceMr qacrefi B KaxroM npoBepseMoM
cetreHnn. 3anucr noKagaH?tfi ungnrcaroFa no Kax.qoMy cetreHnn npu npo-
Boparrr,rBaHHr,r poropa npoH3Bo.qqr B cneryrcqeM nops.qKe: HoxKy tr'l.ru-
Karopa ycraHaBnnBarcT npoTHB nepeofi orMerKH Ha Bany; noKagaHnfl trH-
IHKaTOpa nplrBo.qflT K Hynro; poTop npoBopaqHBaroT BpyrrHyto unr,t KpaHoM
,qo coBna,qeHl,Iq HoxKI{ I{H.qHKaTopa co nropoil oruetrcofi, gareM c rpemeft
oruerrcofi r{ TaK .qanee,qo nepBofi oruerrcH. IlostopHoe H3MepeHHe B nep-
nofi toqrce ffBrqercq KoHTpoJrbHbrM, T.e. noBTOpHOe nOKa3aHHe nHrnKaro-
f l r l  E t  r t a t t a ra r i  +n r r ra  nn f r v ra  Aa6wa ' ^n  -  f  -  -  -
i,e j;r .iwl,D\ril iv=r-\s Avii^ni, uuisriallat'.b u iiiJpIjoHaqaJIbHbIM (,qotxHo paB-

Hsrbcs Hynro). 3ro norasbrBaer, qro flHrnKarop Bo BpeMs npoBopaqvlBa-
Hlt'I He 6un c6nr, a raKxe porop npoBopaqnBaercrr 6es oceebrx HJrn none-
perrHbrx cMerrleHr{fi. Bo Bcex roqKax 3anncbrBaror rroKagaHnr r{H,ur{Karopa
co gHaKoM "+" Hnt4 "-" B saBHcI{MocrI{ or orK'IoHeHnq cTpenKH HH.lnrca-
TOpa or Hynq. Taruu xe oopasoM nocrynaror B KaxroM npoBepseMoM ce-
\IEHHU BAJIA.

llocne oKoHrraHns HHrilqfiposanus BaJra onperensrcT roqKy ero MaK.
cI'IMaJIbHoro 6os. B KoHTponlrpyeMbrx cerreHnrx $nrccupyror noKa3a6vg,
HH,qHKaropa B IHaMerpaJIbHo nporuBonoJroxHbrx roqKax. Onpe.qengtor
Mecro gau6oniluero buenun vr rotlKy, r,ue gTa BeJrHqHHa HMeer noJIoxH.
TenbHoe 3HarreHue (r.e. sanpcaHa co 3HaKoM ',+r'). Oto sensercff MecroM
l f  o t r n r r t  r a  n t  r r A F ^  n a ^ a t t < ^  - -  -  - - - ?  -  -  -irr.1r\lrrl.d/iiliiDiiut'u iipOIHOa Baiia, sHa-rieiiiig iipoffioa paBHO nOnOBI,IHe 3Ha-
qeHl{s 6neutts.. Toqnoe Mecro r,r HanpaBneHr{e onpe,qensror nocrpogHueM
rcpneofr nporH6a, KoTopyru crpoqr no r{sMepeHHbrM 3HarreHr,rtM palganb.
Horo 5uennn BaJIa B KoHTponnpyeMbrx ceqeHlrrx. Ecln roqKu MaKcr{-
ManbHoro 6uenns, pacnonoxeHbr rro o.qHofi oOpasyrcuefi aana, To HMeer
MecTo nporno 6es crcpyqHBaHHq Bana, B nporHBHoM Cryqae 6yner HMerb
Mecro nporn6 c oIHoBpeMeHHbIM cKpyqnBaHlreM. B srona cnyqae KpHByro
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nporH6a cTposr .uns Kax,qofi Hs nnocKocrefi npororrbHoro ceqeHrrfl BaJra,
HyMepys nx cooTBercrBeHHo ToqKaM nsvepeHufi.

IIpn HH.qnuHpoBaHHH cneryeT HMerb B BH.qy, qro ecJr' np' orHoM npo-
BOPOTE BAJIA CTPENKA HH,qHKATOPA NOKA3bIBAET.qBA MAKCNMYMA H .qBA MI{.
Ht{MyMa H 3TH noKa3a'Hq KaK B cTopoHy nnrcca, TaK ,n B cropoHy MHHyca
npHMepHo o,qHHaKOBbr, To BaJr B ,qaHHOM CerreHHH HMeeT oOpr"ry SJrJrr{nca.
I'lHdr.qa BcTpeqaercs o.qHocropoHHr{fi ngHoc ureeK BaJra. .[nq roro qro6n
orrHltHTb sJInHnCHOcrb H o[HocropoHHr.rfi r{sHoc tIIeeK BaJra or nporu6a,
Heo6xo.q'Mo nepe r unglal4apoBaH'eM HgMepnrb .ql{aMerpbr rrreeK MHKpo.'MerpHqecrcofi 

crcoOofi H e .qanrHefiueu yqr.rrbrBarb srrr rr3MepeHr{s. Marc.
CNMAJIbHO.qONYCTI{MbIC 3JIJIHNCHOCTb H KOHYCHOCTb UICCK H€ ,qONXHbI NPC.
Bbrrrrarb 0,05 uv.

IIpn HopuanrHofi gKcnnyaraunlr nporn6 Bana g rrcEor\,r ero ceqeHnr{ He
.qonxeH npeBbrruarr 0,09 MM, TaK rcarc 60munfi nporu6 cHuxaer o6ruyrc
Ha.qexHocrs pa60rbr Hacoca H ero neooxorlrMo JrHKBr,r${poBarb.

IlpnveunroT cne.qytorqge Mero.qbr npaBK?r Bana: HaKrren, tepunuecrHfr,
TepMoMexaHHqecrcnfi n penaKcallutl Hanpflxeuuir. Bce nupaoraneHHbre
Mero,qbt, KpoMe HaKnena, cBs3aHbr c HarpeBoM BaJIa. Bu6-op roro nnlt
HHoro MeTo.qa saBHcHT or sHaqeHr{s nporu6a, gmaMerpa, rJrI{Hbr H Mare.

.pnana BaJra.
Ilpaarcy Bana MeTo.qoM HaKJrena npor{sBo.qsr cne.qyrcrrlnM oOpasona. Ban

ycraHaBn'BaroT B Cneq[aJrbHoe npucnocobreHue eorHyrofi cropoHofi
BBepx' xecTKo SaKpenJrsloT o.qHH ero KoHerI H B MeCTe nporuoa.uor*pa.
ToM HeMHoro cHngy npilno.qHr{MaroT, cog.uaBaff B BaJry 

"anf"*eHus. 
3areu

l r  f t l^t  r  rn t"r i  h ^! r iu rru&iuulbro syouJra, iiMeioqero rrr1pr{Hy 30_40 MM H TonrrIHHy 7_ I0 rr,6r,HaHocsr Y.4aprt no nsl6paHHoMy MecTy. IIpn uarcnenbrBaHr{H noBepxHocr.
H'TC CNOH METAJIJIA C BOTHYTOfi CTOPOHbT CTPCMRTC' K YTNI.IHEHHIO, A TAK
KaK y.qnHHeHllff He nponcxo.qHT (norcpyr HI{x Haxolgrcr BoJroKHa MeraJr.
na' npensTcrBylolllHe y.qnl{HeHun), To B HHx BogHr{KapT ycunHq, BbrnpsM.
JIsIorqHe san. Tarcnu o6paeoM, BbrnpsMnenne Bana .qocrnraercn o6pagoBa.
Hr{eM B MeTaJrJre BHyrpeHHHx ycunufi.

B npoqecce qeKaHKH nocJle l0- 15 y,qapoB (n saaHcnMocTr{ or sHaqeHns
nporn6a) ocso6ox.qaloT .qoMKpaT H gaxr,rMHoe ycryofictso, H! rrpoBeBrrB
BatI no 'rH'ql{KaTopyt pnpe,qeJlslor cTeneHb ero BbIIIpsMJIeHI{g. IIpu ueo6xo.
.quMocrr{ npouecc qeKaHKH npo,qoflxant. IIpaBKa cqnTaercg.3aKoHuenHofi,
Korra.qocrlrHyr nporn6 a o6parHyro cTopoHy Ha 0,03-0104 ura.

Bar'i e BbrnprMneHHoM cocroqHnu 6y.qer Haxotrr{Tbcs-Eo rex rrop, noKa
BHyrpeHHUe ycl{Jltrs,B MeranJle BaJra He yMeHb[rarcq. He.qocrarKaMu sTOrO
Mero.qa flBJIffIOTCS nopqa noBepxHocrr{ BaJra r{ BoSMO)KHOCTt, BbrnptMneHnf,
BaJroB, HMerorrtnx oTHocHTeJrbHo He6onrurne ,unaMerpu. Mgrofi HaKJrena _
caurrfi craprrfi Mero.q npaBKH BaJroB.
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Han6onee pacnpocrpaHeH TepMurrecrcufi Mero.q npaBKH BaJroB, TaK KaK
0H npocT r,r JrerKo npHMeHr{u. Sror Mero,u ocHoBaH Ha o,uHocTopoHHeM
MecTHoM HarpeBe BaJra, Bbr3brBarouleM ero nporn6. IIpu npanKe repMrqec-
KHM Mero'qoM npoH3Bo.qsr nHreHcHeHsrfi uecrsrrfi HarpeB errnyrcnofi
cTOpOHbI .qO nnacrHqHoro cocrosHHs Ha Manyro rny6nHy. ocra.nbHoe ceqe-
HHe BaJIa .qonx(Ho ocraBarbcfl no Bo3MOXHOCTH xOJrO.UHbru. Bcne.ucTBHe
pacl'r lHpeHHff Harperoro yqacrKa Bana cHaqana nporn$ ero yBergrrgBa-
eTcq. B peeynrrare conporl,tBJleHug xoJrorHofi qacru Bana B BepxHeM cnoe
Bo3HHKaIor ycHnHs cxarHq. IIpu ocruBaHHH nracTuqecKlr cxarbrx Bono-
KoH co3.qalorcq ycKnl/.fl, BbInpflMtIHIouHe nan. TepMr4secKufi cnocoo npaB-
KH NPHMEH'IETCq ,qnfl BANOB, H3TOTOBJICHHbIX H3 YTNEPO.UHCTbIX H HH3KO.
JIerHpoBaHHbIx cranefi MapoK 35 u 40, npn orHocnTenbHo He$ollrugx npo-
ru6ax. 3ruu cnocobopt MoxHo npaBHTb BaJrbr Ha Mecre r{x ycraHonrcn, 6es
,EEMOHTAXA. HCO6XOTilMO HMETb B BH.UY, qTO NPH TIPABKE BANOB 3THM CNO.
co6ou Bo3MoxHbI cne.qyullne geQercru: BbrcoKne pacTrrruBarlcrrrne ycn-
Iluf,' Ha rpaHnrlax MecrHoro HarpeBa H ocraJrbHofi qacrn noBepxnocTr{ Ba-
JIa' nOsBJIsIOIlIueCt B p$ynbTaTe MeCTHoro HarpeBa, rITo MoxeT npr{BeCTH
r oSpasoBaHI{Io MenrqafiIuux, Tpy.qHo BbrsBJrseMbrx noBepxgocTHbrx rpe-
UII{HOK; noBepxHocTHas 3aKanKa MeraJrJra B MecTe HarpeBa; nosrBJreHHe
MecrHblx Hanpgxeuuft, HMeIoII{Hx gHaueHns Bbrrrre npelena npoqHocTy,
qTo MoxeT npr{BecTr{ K paspyrueHHro BaJra.

SToro q3brqoK nJraMeHlr roBeJrKH .qorxeH 6rrrr KaK MoxHo 6nuxe K no-
BepxHocTI{ MeTanJra Bana, Ho B TO Xe BpeMq H€ .qOnXeH KacaTbcg ero.

Harpea HaqrHaeTcfl c ueHTDa! a 3areM fopenK_a ronxFra Bce Bpeiviri
nepelBHraTbcq K KpaqM oTBepcTHq, Bbrpe3aHHoro e acoecroBoM nHCTe, H
cHoBa Bo3Bpalqarbcff K IIeHTpy, fle ,qaercrr MaKcr,rManrHUfi HarpeB Tervr-
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Ta6nnqa 1 1. 1 . Bpeun EarDGBr o.uoft fopemofi, rom,
. B stBrc$raocfir-:or grrrretpa n trporil6t EUta

Jluaverp aaaa
B MeCTaX npaBKH,
MM

I{crpranenne nnnnn BaJra, MM

0,60,50,40,30120r l

2
3
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l l

4,5
5
6

1 0
t4

5,5
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l 0
t2
IE

8
l 0
t2
r4

9
t2
l5

T
.UHKaTopbI nyq[e BcerO ycTaHaBIInBaTb 6nnxe K Mecry npaBKr4, Ho TaK,
trToobr nJIaMq ropenKH He HarpeBaJro HH,qHKaTOpbr; ecJrl{ xe npaBKa npoH3.
Bo.qHTcfl HerlaneKo or rorIKI'I ortupbl' To B gToM cnyqae HH,qHKaTop ryque
Bcero ycTaHaBnlrBaTb no,upyryro cTopoHy onopbt.

Bpertaa HarpeBa MoxHo ycraHaBnnBarb no Ta6n. ll.l, rle npuBe,qeHo
oplIeHTHpoBorIHoe BpeMfl HarpeBa o,4Hofi ropenKofi B 3aBncnMocru or flrr.
aMeTpa BaJra H 3HarreHHq nporfioa.

B arofi ra6n'ue nperycMorpeH HarpeB ropenKofi No 7, IIpn npaBKe ro.
penKofi No 6 apeuq Heo6xo.quMo yBeJrnqnrb npnMepHo B 1,5 pasa. IIpn
npaBKe.qByMs ropenKaMH BpeMr cJreryer yMeHbrur{Tb B.qBoe. Bo npeun
HarpeBa cnelyeT OqeHb BHI{MareJrbHo cJre.qr{Tb 3a uBeroM HaKaneHHOro
MeTaJItIa H He IonycKaTb nepefpeBa MeTaJrna Bbrrrje TeMnepaTypu 650.c,
T.e. orreHb enaooro eBeqeHHa reMl{o-6y'poro uBera B ?eMHoTe. Ogroape.
MeHHo Heooxo.qnuo na6nro,qaTb no r,rH.qnKaTopaM ga 3HaqeHuev AeQopMa.
\uu Bana B npouecce HarpeBa .ung roro, qTo6br npnocraHoBgTb Harpeg,
Kor.qa nporub BaJra B MecTe HarpeBa ,qocrnrHer qerbrpe x- Hrru rrflTrrKpaT.
Horo 3HarIeHHs BblnpsMnseMoro nporn6a. Ilocne oKoHrranns HarpeBa Mec.
to o6pa6orKH 3aKpbrBaercfl KycKoru acbecToBoro nr{cra. B rarou rroJrox€:
HHH Ba'I B TeqeHHe 3-4 q nonHocTbrc oxnaxlaeTcs, 3aTeM CHHMaeTCTT ac.
oectoeas HaKnaIKa I{ npoBepsercq ocraBrueecr sHaqeHr{e nporr{6a Bata;
Ha ocHoaannu 3Toro r,rgMepeHuc onpe.qeJrsercs crenenb BbrnpaBn eluft H B
n  f t l t l l t a  r r anK*^ * .vJ'J :s\, '\,Lrw^v/{tlM\rul'vl naMcqagl'ct pgxHM .EanfgenUnx HafpgBOB ,4nfl
.uoBo.qKl,t nuHutr BaJra .qo ,qonycTHMbIX HOpM.

He,qocrarKoM 3Toro MeTo.qa npaBKH BaJra sBJrrercs npgcyrcrBlre ocra.
ToqHblx HanpsxeHufi e MeTatlne BaJIa, qro Moxer B npoqecce trngT€r-rbHofi
SKCnnyaTAU't4l4 npHBeCTH K qaCTHqHOMy BOgBparqeHHrO r,tCKpr{BneHUe, BaJra.
Stnu MeToroM Henb3fl npaBnrb BaJIbr, HgroToBJreHHbre Hg BbtcoKorler'.
poBaHHbrx cranefi H paooTarour{e B oonacrH BbrcoKr{x reMneparyp.

Ilpanra BaJIa Mero,qoM perraKcaqr,ru 3aKJrroqaercs B ToM, rrro npn npor.
peBe yqacTKa BaJra no Bceft OKpyXHOCTTa r{ Ha rnybuHy ceqeHurr, B MecTe
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IrcKpHBneHUq BaJI o.qHoBpeMeHHO norBepfarcr y[pyrofi .qeoopMauHH npH
noMoIrIH HaxHMHoro ycTpofictaa. B HarperoM r,r HanpsxeHHoM cogroflHt{H
BaJI BbIIepx[BaIor B TeqeHlte HeKOTOpOTo BpeMeHn B SaBHCr,rMOCT]t or
[poqHocTH cTaJII{, sHaqeHu'I rrcKp}rBxe:rtns, H err6paHHOfi TeMnepaTypbr
npaBKr{. IIog aeficrBrreM Harpy3Kr,r H noBbrrueHHofi reMneparypbr ynpyras
,re0opuaqux nepexo,qnT B nracTHqecKyrc, o.gHoBpeMeHHo cHr{xarorcf,
BHyrpeHHHe HanpqlKeHHs. 3ro ssneHr.re HasbrBaercs penaKcarlHefi.

IIln ocyulecTBte'I'Iq npaBKH Ban yKrra.qbrBaercs Ha cneu,anbHoe no-
BoporHoe npucflocobneHne, noKpbrBaercs qeuyfiuarrura rpaoHToM, KOTO-
pufi cueuHBaeTcs c MaIuHHHbIM wnu rr:,;rrflHbrM MacJroM no ecefi noBepx-
HOCTr'r' KpoMe MecTa nSMepeHUs,lnenus Bana, H nnoTHO O6epruaaercg ac.
6ecrossrlr rrrHypoM (xenarenbHo B .qBa cnoff). Haabonee ylo6Ho npnMe-
HsTb acbecrosrrfi ruHyp .quaMerpoM 12 uu.

Ilpeaeapl.rreJrbHo, .qo obepTbrBaHr,ls, Heooxo,quMo y[oxr{Tb repMorrpe-
obpasoeareJlH H BbIBecTr{ npoBola K MecTy, f.E€ y.Eo6Ho 6yger HsMeprrt
TeMneparypy Harpena. Tepvonpeo6pasoBare nu H npoBo.qa Heodxo[HMo
o6epHyrr BMecTe c BaJroM ac6ecToBbrM rrrHypou. cnoco6il garenKu Tep-
uonpeobpasoBarenefi He cJrox(Hbr..[na nsuepeHnq reMneparypbr .[o g00 "c
,qoJIxHbI npHMeHflTbcs repMonpeo6pa3oBarenn H3 xpoMerb-aJrroMels. OHu
,qonxubr 6urs nporpaEyr{poBagbr .uo yKa3aHHofi MaKcHMamHoft TeMnepa_
Typbr BMecTe c raJrbBaHoMerpoM. fanrsaHoMerp rpa.qyupyeres TaKuM 06-
pa30M' qroorr Mr,rHHMaJrbHoe ,qeneHHe rrrKaJrbr 6rrno He 60nee 20 "c.

PaccrasoBKa repMonpeo6pasoBarenefi npousno.uurcfl raKHM o6paeou,qroosr MoxHo 6rrro H3Mepsrrb reMrreparypy BaJra B Mecre HarpeBa H co
Bcex cTopoH oT MecTa HarpeBa, Ha6nm.qarb 3a creneHbro pacnpocrpaHepng
TeMnepaTypbl no .qnHHe BaJIa. B naecre HarpeBa xetraTeJrbHo cTaBHTb 11o
rBa repMonpeodpaeonarelrs,, .qHaMerpaJlbHo npoTnBononoxHo pacnono-
)I(eHHbIe' Ilpoeo.ga ux' upoxo.qsulHe rlepes HarpeTyro goHy BaJra,.,qoJrxHbt
6ltrr I'I3oxHpoBanrr Sap0opoBblMr,r dycarrau HJrr{ xe ac6ecroabrM rrrHypoM.
oHr pacnoJlararcTcg BEonb Bana u KpenrrrcJr K HeMy acoecrosbrM runy-
poM, KoHUbr l,rx BblBo.qffTcq Bo3Jre ruefircn Bana TaKUM O6pasou, qro6H oHI,!
He MetuaJrH BparrreHr{n BaJra. B vecre BbrBo.qa MoxHo KoHubE no,qcoe,qi,iHiirb
K poSeTKaM, SaKpenneHHbrM Ha Bany.

Ha san B MecTe HarpeBa HaMaTbrBaeTcs KaTylrKa ,rHIyKuHoHHoro Har-
peBarenJr' KOTOpas xecTKO 3aKpenneercs Ha paMe nJilr KaKofi-Hradygs
cnelll{anbHofi onope. KaryrurcH srtdHpalorcfl B coorBercrB1g c trHaMerpoM
Bana B HarpeBaeMoM MecTe. Tarc, .qnrr HarpeBa Bana glraMeTpov 300 MM IoTeMneparypu 650 "c rpeoyercs KaryuKa c MarHHro,qsuxyuefi cnnofi oKo_
no 20 000 A. Karyrura .qeJlaercs utnpnHofi 300- 600 rrar,.r B saBHcHMocrH or
MecTa ee pacnoroxeHHq. B saeHcIlMocTH oT cnJrbr roKa Hcnonbsyercfl Ka-
6els c nnoualbro ceqeuurr oT 60,qo 200 r,,ur,r2. .[lna rcaryutKu nyque Bcero
6parr ve.qnsrfi MHoroxHnruufr rn6rcr,rfi na6enr.
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Tabanqa I I.2. Ilorrycrnrrrre Eurpgxegns

Ilpeaea nposHocrn, MlIa, npn reMnepary-
P€, 

oC

Mapra cranu

30
40
50
4OXH
35XM
3OXH3M

s20
550
530
650
700
870

155
r60
220
200
210
270

78
EO

110
100
105
r35

llau6onee qenecooopasHblM flBJlsercff HcnoJrbgoBaHue Anfl HarpeBa
Bana HHlyrcropoB, KoTopble npl'IMeHsrcTcq .qns TepMoodpa$otKg cTbrKoB
Tpy6onpoBo.qoe nocne cBapKH. BHyrpeHHHfi .qnaMerp r4Hly.Kropa onpele-
IfleTCq .qHaMerpoM BaJra, TOnTTIHHOfi ClOs ng)n'{tlaru lr pa3MepoM 3a3opa
(12- t5 MM), o6ecneqnBaroqr.rM cBo6o.qHoe BpauIeHHe BaJra. Ban ycraHan.
rHBaercq BbrnyKnofi cropouofi nnepx, coonpaeTc, HaxuMHoe ycrpoficTBo
r'r HM cos,qaercr HaTqxeHl,re.qnq BbrnpaBJreHHg Bana.

BHeruHsq Harpy3Ka, Koropas co3.uaer H3rr{6 BaJra B cTopoHy, o6parHyro
HMerouleMycs nporn6y, onperensercq HcKpnBneHHeM BaJIa, TeMnepary.
pofi HarpeBa, peJlaKcaullouHofi xapaKTepncu{Kofi cTanr{ r{ BpeMeHeM Bbr.
.qepxKH B HanpsxeHHoM COCTOTTHHn. IIonycTHMOe HanpsxeHr{e npn npo.
rHbe ,unfl npaBKI'I B ornH npneM orpaHnqHsaercrr onacHocrbio Koiiueiir.
pauuH HanprxeHHfi S MeCre npnnoxeHlrfl Harpy3KH rrq Bbrnpa1ne14rr U
onacHocrblo oopSSoBaHI'Is rpeul,tH Ha pacTsrurBaeMbrx BoJroKHax MeTan.
na' ucxort H3 3rnx coo6paxeHufi percoMeuryercs cos,qaBarb TaKHe Han.
pqxeHHt n ptdtanne' KoTopble He npeBbrrrrarn 6rr norroBr{Hbr BpeMeHHoro
conporr'rBneHnq paspbrBy HnH npe.qena npoqHocrn npn pacTsxeHr4H ,UaH-
Hbrx craJreir npu reMneparype 600'c. B ra6r. n.2 npnio,qsrcs .uonycrr,.
Mbre Hanpfl,)KeHne. .qnq cTalefi orgenbHbrx MapoK.

Eclu Her .qaHHbrx o npe.qeJre npoqnocTi npn pacTrrxeHvn4, To MoxHo
r l l l I r I f  I t l t qTL  l r q t r ^? r t  rA  n r  *A^rrP'"ifi'"iivrciD ivrilKUi.iiviiiiibiioe .qonyeT?iMog HanpgxgHHe paBHbIM 50 Mtra.
Ycunue, KoTopoe ,qonxHo 6rtrr npunoxeHo .urs roro, qroorr HanpqxeHne
B cerreHnu eaila He npeBbrrrraJro 50 MIIa, n coorBercrByroqyro groMy Han.
Dfl) l(eHLIIO CTDCJIV nnonwFe nrrnFnpncrrn.n na..rra.Ut ?r, nr, i la*_  J  __ r  y - - r v f l v r r r . ^ v r  

l r sv :w l l I r I I v l  r r )  l g lV lo

Ycnnue F no.qcqurbrBaercs no cne.qyrc[Ir'M soprr,rynarra:
ycHnHe npr4noxeHo He B CepeIHHe Bana:

P = aWU(ab),

rre o - BHyrpeHHee HanprrxeHne (nr6o ,qonycruMoe HanpflxeHr{e rp}r

r42

Jlonycrnuoe Hanpqxe-
sue, MIIa; npn reMne
parype 500 "C

60020

TeMneparype 600'C); t - .qJrHHa Bana Me)r(.qy onopaMg ; a, b- IJrHHbt nJreqoT onopbr ro Mecra npHxoxeHuj{ Harpy3Kr{ p; r! - MOMeHT C9nporr,rBneHr,rs;
BHerrrHrfl HarpysKa npHnoxeHa B cepe.gHHe BaJra:

P = 4allf l ;

BbrnpaBngercr nepeguufi HJrH ga,qHufi rcoHerl BaJra, T.e. KoHcoJrbnagqacTb BaJra, u ycunue p npnloxeHo Ha KoHue BaJra:

P  =  o l i f i .

IlparcruvecKoe nplrnoxeHrde cHJrbr p npoBeprrercfl crpenofi npornoaBaJIa' KoTopas nonyqaercs npH Hsru6e Bana HarflxHbrM npucnoco6reg'-ev. 3ra cTpena nporaoa no,ucqHTbrBaercr no cne.qyrcur{M Qoprraynarra:ycr.rJrne p npnnoxeHo He B cepeIilHe BaJra:

f = Pa2b2lGEJt),

r,ue E - Mogynb ynpyrocru; J - MoMeHr HHepuHH;
ycunne P npuaoxeHo B cepe.UHHe BaJra:

f = PF l(a8EI);

ycHnr{e P npnnoxeHo Ha KOHUe BaJra:

i = Pis IQEJ).

cnegyet HMeTb B BHry, qro .qJrq nporu6on BaJroB MeHee qeM Ha 0r2 uuHeooxorl'IMo yuHTblBaTb Bo BpeMs npaBKu Hx nporg6 or co6crseHHofi Mac.crrf,. B sroM cnyqae ycunue p Heo6xorHMO yMeHbrrrHrb Ha ycHnr{e pc, pac_cq?rraHHoe no Qoprrlyne

Pc = 8oWl,

a crpeiiji npornda f - na nporn6l., paccunraHHufi no Qopuyre

f" = 5Pl3l(3848J).

Ecnu QarcrnuecKoe gHaqeHae nporuda, no.qnexaqero BbrnpaBneHnro,6onee paccqr.{TaHHoro grtaqeHns /, ro npaBKa BaJra ,qoJrxHa npoucxo,qnTb BHecKoJrbKo npHeMOB C TaKlrM pacrreroM, uroorr Kaxroe npunoxeH'e yc'-nufi' HaxnMHbIM ycrpofictnou He Bbr3brBaro gHaqeH'fl nporu'a 6oneepaccqnraHHoro 3HaqeHHs cTpenbr nporuOa /, cnelogareJrbHo, nonyqaeMbre

H;":;:" 
HanpnxeHus B ceqeHHH Barra He 6ygyr npeBocxorrnrb .qonyc_
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Ta6nuqa I I.3. PenarcargroEmre xapanepncrncn craneft
PA3JlIftlEtIx y8I]OK

Mapra cranu BsrEepxra, q Penarccaqna, %, npn revneparype, "C
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IIpu uaxHMe .qns cos,qaHlrs ynpyroro nporuoa Barra Bo BpeMs npaBKrl
Heo6xo.qHMo cne.qxTb ga TeM, rrroobr BaJr nptruoancs cTporo 

"aprr^unr"o.JIrg groro HaxI{M cJle.qyer npongBo.ql{Tb paBnoMepHo, o.quoBpeMeHHofi
noITgxKOfi raerc HaXHMHOTO ycTpoficrBa. Cog.qas Heodxo.qnuufi Haxr{M r.r
npoKoHTponupoBaB ero no cTpefle nporu6a, BKnroqaloT nnTaH]re ]rHryK.
IIHOHHOfi KATYIIIKH, HATPEBAIOT BAJI,qO AST6PAHHOfi TCMNEPATYPbI NPABKH I{
BbrrepxuBaror ero B HanpsxeHHOM r.r HarpeTOM COCTO flHUU. Teuneparypy
HarpeBa I{ BpeMs Bbl.qepxKu nubnpaloT no penaKcaur{oggbrM xapaKTe.
PHCTHKAM CTAJIH .qAHHOfi MAPKH, NPHMEP'I KOTOP'IX NPI{BC.*CH'I Bra6n. 11.3.

Ecnu nporno B.ana 60nsuofi (60nee 0,5 vu), ro reMnepaTypa npaBKu 6e.percs BblcoKofi (brcono 500'c). IIpu HauaJrbubrx MaJrbrx nporu6ax BaJra lrIIPH .qosollKe B KOHr.Ie npaBKH TeMneparypa HarpeBa npHHr.rMaercrr npH.MepHo 530-550'C e cobnrogeHr{eM He$onbu on (iS-20 ;";t-;rrepxKu.
IIo orcoH'IaHnH BbIrepxKI{ n nocJre cHsr's HanpqxeHnfi ot Haxr,rMHoro
ycrpoficrBa BaJr H3onr,rpyror acoecroM r{ oxJraxlaror npr{ ero Bparq eilwr,llHaqe BaJI Moxer nonyqurb nporH6. Ilocne ocTaHoBKr,r BaJra, oxfla)fi.qeHr{t
ero .uo TeMneparypbr oKpyxarcqero B.3.qyxa r4 KoHTpOnrHofi npoBepK'
6neHus cH,Maror renfioByn usonru'rc, yransror repMonpeo6pasonare.
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JIH, cMEIBanr rpat[HToBoe noKpbIT]Ie H cHr{MaK}T oKoHqarerbHylo KpHByro
bHeHlur BaJra.

Mero,u penaKcaqnu Bbrro.qHo oTrnrraercfl or rpyrux Mero.qoB npaBKH
TeM' qTO nOCJIe npaBKH B MeTanJIe BaJIa OTCyTCTByIOT OCTaTOqHbte HAnpfl.
xeHufl, o6ecne.ruBaroque ero ycrofirruByro pa6ory npu .qalrHefiruefr gKcn.
nyaTal\uu.

IT3. ASTOMATIIIIECKAg HAJIJIABKA MEEK
B nparctnKe peMoHTHbIx npe,qnprd stmin rns BoccraHoBJreHnr{ HgHorueH-

HbIx ueeK BaJIoB HacocoB Hau6onrruee pacnpocTpaHeHge nonyqnn cnoco6
aBToMarr,tqecrcofi HanJraBKr{ no,q cJroeM enroca H B cpe.qe Jaull,trHbrx ragoB.

cyuHoc* cnocoba HannaBKH no.q cnoeM $nroca (pnc. ll.3) 3aKrroqa-
ercs B ToM' qro SreKTpnqecKas ryra ropl{T B npocrpaHcTBe, or?aHHqeH-
Hou $nrocoM. B soHy ropeHns 3neKrpnqecrcofi .qyru aBToMarr{qecKu no,qa-
ercrr cbrnyuufi snroc B rpaHyJrax pa3Meporra 1-4 uu H sneKlpo,qHarr npo-
BoJIoKa qepes MyHrllrryrc. IIo.q reficrsHeM BbrcoKofi reuneparypbr qacTb
Qnroca nJraBHTcr, o6pasyrr BoKpyr ryru sneKrpnqecKyn o6onoury r{g
XHIKOTO QnrcCa, KOTOpaff 3ar,qnqaeT pagnnasneHHrrfi MeTaJrJr OT Bg3.qefi-
cTBI'rfl Bos[yxa (orcucneHna), nornou{eHuq asoTa H rpyrr,rx gneMeHToB.
BcnelcteHe SToro HanJIaBJIeHHrrft MeranJr npnobperaer BbrcoKyn nJrac.
THqHocTb' TaK KaK B HeM oKaSbIBaeTct npI,IMepHo s 20 pa3 Megbrue Kr,rcJro-
po.qa H s 3 pasa MeHbrrre a3ora, qeM npH pyuHofi HanJraBKe. Kpoue ?oro,
xn,qrcufi cnofi Qnroca yMeHbrrraer pas6pusrnBaHrre H y,qap MeraJrna, ynyq.
Iuaer SopullpoBaHne HanJIaBJIeHHoro cJroq, HcnoJrrgoBaHr{e TenJrorbr ryr}r

Puc. 11.3. Cxeua aBloMar[qecroft Hanaaexu
Bana noI cloeM Qnroca:

I - uannaarrf,eMaq .qeraJrb; 2 - o6onoq-
Ka xHAKoro $nnca; 3 - gnacrnqnas o6onoq-
xa; 4 - 6yurcep; 5 - uexasgsM no,qaqu
fipoBonoKu; 6 - vyxgurfK; 7 - sneKrpog-
Hag npoBoJrorca; 8 - gneKrpntrecKafl Ayra;
9 - Qnroc; /0 - nannasnenubrfi Merann;
lI - urnaxoBas Koprca
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H MeranJla SneKTporHofi npoBotorcn. Obpa3oBaHHar npn ocrbrBaHr,ry,r ilfla.
KoBafi KopKa cnocobcrByeT MerJIeHHoMy oxflaxleHnro pacnnaBneHnoro
MeraJrJra H nporeKaHr{n npoqecca ero cTpyKTypHbrx npeBpaqeHnfi.

IIpu HanlaBKe no,q cnoev $lrcca noTepr{ Meranna Ha pasopbr3rnBaH[e H
yrap He npeBblluarcT 4%, totfta KaK nplt pyqHofi xannaBKe oHH .qocrr4raroT
25-30%, r.E. e l0 pas 6orsue; norepr.r 3rreKrpoaHofi npoBonoKg cHr{xa.
rorcs.3a cqer yMeHbrxeHHs ee Bbrtrera (paccronHufl, oT MyH.qrrrryrca 6 ,qo
.qerann 1). Hannaerca npcBo.qurcs Ha nocrorrHHoM ToKe HalpsxeHr{eM
25-40 B npH npnrraofi nonspHocrn. OdurrHo ,qn, HanJraBKH HcnoJrb3yrorcfl
ToKapHbIe cTaHKH' Koropble c noMoIIIbrc pe.qyKTopa nosBornrcT ronyrrarb
rlacrory BPsuIeHug urnHH.qeJrr, cocraBntrouyto 012-5 ung-1. .

A'eroMarHrrecKarr HanJraBKa s0QercruBHa B Tex cryqasx, Korra HyxHo
Han[aBHTs clofi ToJIITIHHofi 6onee 3 tuu, a rnydorcoe nponnaBJreHge Hexe.
JlareJrbHo, TaK KaK oHo yBennrrnBaeT ae0opr,lauurc.qeranu. hasHuu $arc.
TopoM' BnI{flIolIIHM Ha rny6nHy nponnaBne*vrfl, qBtrrrercs c4na ToKa:

h = k,/ r,K{ul,

r.qe h - rnydnHa nponnaBreHufr, upr; k - rcosSOHrIHeHT; I - cwnarorca,.A;y'" - crcopocrb Han[aBKr{, uuluuni U - HanpsxeHne, B.
Ha rly6nHy nponnaBneH'c oKa3brBaer BJrr.rsHHe pa3MerrleH'e gJreKTpo.,

'qa oTHocHTeJIbHo 'qeranu. B nparcrnKe npnMenflroT HanrraBKy yrnoM B[e.
peai npH KoTopofi rny6HHa nponJraBJreHlrs MeHbrrre, qeM npr{ Ha[naBKe
yrnoM Ha3a.q. fnybraHa nponnaBtJeHllq TaKxe yMeHbruaercrr c yBengtre.
HHeM BbrneTa SneKTpo,qa.

JIm HauIaBKH nol cJroeM Smoca npr.rMeHsx1T ycragaBJrr{BaeMbre
Ha roKapHblx craHKax ronoBKld rl{nos 4-580, oKc-l0318, oKC-l2s2M.

Kaqecteo HanJIaBJIeHHoro MeraJIJra H ero H3Hococrofircocrr 3aBracsr oT
MapoK sneKTpo.uHofi npoeoJroKr{, $nroca H pextrMa HanJraBKr.{.

IIns HannaBKI'I Hll3Koyrnepo.qucrbrx lr HH3KonerHpoBaHHbrx cranefr uc.
nonbsyror npoBonoKy H3 HH3Koyfrrepo.qHcrbrx (cs-0g, Cn-OgA), MapFaHrIo.
Bucrbrx (Cn-08f, 

. en-081A) s rcpevHnfil"raiiiaHiioBncrbix (ia-OgfC,
Cs-08f2C, Ca-721C) craneft.

Cranu c 6onsuuM co.qepxaHneM yrnepo.qa HanJraBlrqror npoeororcofi
MapoK Hn-65f, Hn-80, Hn-30XfCA, Hn-40X13.

Itrlg uannaBKu npHMeHflIoTcsI Snrocu pasflHrrHbrx MapoK B 3aBHcHMocrH
or Ha3HaqeHI4'r, xHMuqecKofo cocraBa u cnocooa HSFoTOBreHHq Hx.

IIo HasHaqeH'rc srrccu .qenrrrcs Ha Qnrccbr .qns HanJraBKu yrnepo.q'c-
TbIX I{ HH3KonerupoBaHHbIX cTaJlefi, nrtcorconertrpoBaHHbrx cralefi, rlBer.
HbIX MCTANJIOB H CNJIABOS. HCTOTOPbIC QNrcCST YHHBCPCAJIbHbI H MOrYT
6srrr orHeceHbr orHoBpeMeHHo K HecKoJrbKr,rM rpynnaM.
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IIo xnuuqecKoMy cocraBy pasnuqarcT BbrcoKoKpeMHncrbre, MapraHrle-
BbIe H 6ecrcnclopo.qHble OropulHue Snncsr, a no cnocody HgroroBJreHurt -
UIABNEHHbIC H HCNJIABIIEHHbIC.

llnaenenusle Qlrccbr npelcraBnflror co6ofi cJroxHbre cnJrnKarrr, 6lnsrcne
no cBor,rM ceoficreaM K creKny. Terraneparypa HX nJraBneHHrr - oKoJro
1200 "C. 3ru Qnncbl, KaK npaBnno, craOrre pacKncnureJrn. Ha peuoHTHbrx
npelnpusrue'x Hau6olluee pacnpocTpaHeHHe nonyqnnn nJraBneHHbre
Qrncsr MapoK AH-348A, ocu-45 u A,H-15, co.ueplKailrue 3s-43% orccnra
MapraHua. 3ru Qlrccu cnoco6crdyror ycroriuneoMy ropeHuro .uyrr,r, Bbr.
coKoMy KaqecTBy HanrraBKH H MeHbUeMy BbrreJreHr4rc BpeEHbrx npH.
uecefr.

. Kepar'ruqecKue (ueuanneuHue) $rrccsr 3To MexaHuqecKaq cMecb
MeJIKO H3MenbqeHHbIX KOMnOHeHTOB, CBrr3aHHbIX XI4.qKI4M CTeKJIOM H BO

MHofoM cxollHbrx c roncTbrMu noKpbrrurrMn 3neKTpo.uoe. I lpeuMyulecrBo
KepaMHqecKHx Qnrocos 3aKrroqaercs B ToM, qro oHH laror Bo3MoxHocrb
nonyrlarb H3Hococrofircue noKpbITHq. OcHoeHoe Ha3HaqeHtre 3Tlrx 0nro-
coB - Ha[JIaBKa rBeplblx cnJlaBoa c oco6brMt4 cBoficreaN,ru H BblcoKone-
rI,IpoBaHHstx cranefi. Pasvep 3epeH KepaMHqecKr,rx Snrocon cocraBrqer
l-3 r"u'a. Hau6olruee pacnpocrpaHeHue npu HanJraBKe nonyqnnu Kepa-
MnrrecKue Qnrocu MapoK AHK'3,  , {HK-l8,  AHK-I9,  AHK.30 n XCH-I.

IIpn HanJraBKe Moryr Bo3HHKarb raKr,re ,ueQercru: HepaBHoMepHocrb
IIIHpI,IHbI H BbICOTbI HanJIaBJIeHHOTO BaJrHKa r43-3a H3HOCa MyH.qurTyKa HnI4
no,uanullx ponHKoB, IIpe3MepHorO Bbrnera 3neKTpo,ua; HanJrbrB MeTAJTJIa
BCJIETCTBHC qPCSMEPHOfr CHJIbI CBAPOIIHOTO TOKA HnH HeIocTaToIIHoro cMe.
IIICHHS 3NCKTPO,UOB C 3EHHTA; NOflRJIEHHC NOP B HANJIABJIEHHOM METAJINE

I{3-3a noBbrrleHHofi sraxHocrr,r Qnroca (ero Heo6xo.quMo npocyrxnTb B Te.
qeHne 1-1,5 u npn reMneparype 250-300'c) ;  Heycrof iuHBas,,qyra KaK
cJre,ucrBHe HeHa,qexHoro KoHTaKTa.

Ha rcaqecTBo BoccraHoBneHnfl. sHaq,HTeJrbHo Bruqer pexnM HanJraBKH
(ra6n. I  1.4).

B rcaqecrBe HcrorrHr{KoB nHTaHHfl ,qyrH Hcnonb3ynr npeobpa3oBarenl{
r l rnA ncl- -500 nrrnncrMrrTenu r l rnnp Ra-?nn RII \ / - {nd Pn-Ann nTTrr-2nt  ^u  e v  ! v v ,  D +  J  r v a ,  u v  v L , v ,  U A I  _ \ r u l  

v

xecrrcofr eHer.uHefi xapaKTepncrurcofi.
I{s-sa .qoporoBn3Hbl H HeBo3MoxHocrH Br43yanbHoro KoHTpong HanJraB-

KH IIon cnoeM Qlrcca Banbl BoccraHaBJIHBaroT TaK-xe HannaRKofi c prcnogs-
3OBaHHeM 3aiqHTHbrx'ra3oB - aproHa, y[JreKHcnofo raea (.qHoKcHIa yrJre-
poaa), a raKxe Bo.usHoro napa H r. t. B grov cnyqae Hanoonruee pac-
npoCTpaHeHHe nonyqnna HanJIaBKa BaJIoB B Cpe,qe yrneKr.rCnOrO raga,
T. e. rng 3auII{TbI pacnJIaBJIeHHoro MeraJrJra oT sos.qeficreug Bog.qyxa
BMecro Qnrcca B 3oHy ropeHurr aneKTpuqecrcofi IyrH no,qaercs yrneKnc-
nslfr ras.
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Ta6nnqa 11.4. Brarcro.ocrt pexnr.r ErtrlrtBrr ot
BoccrtnaBJr[Eagrof, netarst

IrtlxeDa

Ilaar'rerp, uv
CueuteHre IIIar san- Cnna ro- Crcopocrr, v/v

SneKTpotr- c 3eHHTa'

nofi npono- MM

,IOKH

JIABKH, UM ra, A no,qaqH 3[eKT- HSntraBKH
poarofi npo:
BONOKH

5 0 - 6 0
6 l  -75
?6 - 100

101 -  200
201 - 300

1,6
1 ,6
2
2 - 3
2 - 3

2 - 4
3 - 4
5 - 7
8 - 1 0

l 0 - 1 5

140 - 150
170 - 180
lEo - 200
220 - 250
250 -280

7 5 - 8 0
1 1 0  -  1 1 5
125 - 130
160 - 170
r80 -  190

16-24
t5 -28

' 1 6 - 3 2

1 6 - 3 2
l 5 - 3 5

IIpu cnapKe B cPe.ue yrneKllcnoro rasa soHa rbpuuuecKoro BnHnHr4s,
3HaqHTeJIbHo MeHbuIe, npl{ sToM Kopo6neHl4e MeTanJra cHr{XaeTcs. Oro
obrscHsercq oxrax,qarctrluM .qeficrBr{eM 3arrlHTHoro ra3a. o.qHarco nor
sosleficrBHeM aucorcofi TeMneparypbl yrnercucnrrfi ra3,qr{ccougr4pyercs 14
oKHcJIseT pacnnasneHHrtfi MeraJIJI. Ilostouy .qrrff pacK1creH1aq HanJraB.
neHHOro MeranJra npH HannaBKe npr{MeHsnr 3JreKTpbaHyro npoBonoKy c
noBbrrrleHHbrM CO.Uep)r(aHHeM Kpe",H*rfl, (0,4-0,6%) r{ MapraH ua (0,4- r'%).

cnaprca Be.qercs Ha nocrosHHoM ToKe npu odparHofi non"p"oar', noc.
KOrIbKy npH nepeMeHHOM TOKe CnOxHee nonyqHTb ycrofiuunoe ropeHr{e
ryrn.

JIls nanJraBKH B cpe.qe yrneK'cnoro raga np'MeHrrroTcs cBapoqHbre
npeo6pasoBarenr{ rr,rnoB IICO-300, III-S01, [I-502 unu yHrrBepcaJrbHbre
cBaporrHbre BbrnpffMnrenr runoB B.lly-305, BIIy-504, B.Uy-1201 H g.Uy-t60t.
ronoBKI{ r,noB A-580M, A-87yM, A-38yMK, oKC-5523 u ap.

rlper'*t'ryqecTBo BoccTaHoBJreHHs .qera.nefi B cpe.qe yrneKucnoro ra3a no
cpaBHeHHrc c Hannaercofi nog cJroerra Qnnca cocrogT B Btr.ugMocrp MecTaHanJIaBKH' orcyrcrBHl4 IIIJIarcosofi KopKH, vaagfi aro"tu.ril y.nr*"ano.o
raga no cpaBHeHHrc c QnrocoM lI BogMoxHocTr,r HaJIoxeHLrs niBoB cnox-sofi rcoH$urypaqnn. t:

II.4. OEPASOTKA N YIIPO,IHEHIG
Ilocne HannaBKH lr3HoueHHbrx noBepxHocrefi npo,sBo.qar o6pa6oTKy

BaJIa Ha roKapHoM craHKe.qo nonyqeHHs npoeKTHbrx napaMerpos. HecN{or.
pq Ha 60nruryn rnr.rHy r.r Maccy BaJra K Kaqecrsy o6pa60r*, conprraeMbrx
noBepxHocrefi npe.qbsBnsroTcs xecTKHe rpe60aanua. OcHosHrr* ipa-
EogaHusMu K KaqecrBy o6pa6orrcn BaJroB sBrqrcTcg ooecneqeHue coocHo-
cTI{ HapyxHbIX ,qUaMeTpoB r{ nepneH.q}rKynepHocTt{ Topqoa onanqes rc

l4E

3
3,5
4,5
5,6
6,7

UeHTpoBEIM orBepcrtrsl:na, rpltHflrbrM sa 6aey npu o6pa6orre. Bce arccnanr-
HbIe H ,qlraMerpatlbuble pasMepbr rpeOyercrr BbrnoJrHHTb no 8-r"ry u 7-uy
KBaJIHTeTaM ToqHoctu. ItlepoxoBarocrb conpsraeMbrx noBepxHocrefi BaJra
He .qofixHa npeBbluaTb 1,25 urcv. Pa.quanbHoe lmeuue pa6ounx noBepx.
Hocrefi ueeK BaJra r{ rleHTpnp}rrouux noBepxHocrefi .UonxHo 6urr He 6o-
nee 0,03 MM, a ropueBoe dneuHe Oranues - He 6onee 0,02 rrau. Osanr-
Hocrb I{ KoHycHocTb noca.qqtrHofi ulefircr{ BaJra gonycKaercs B npe,qenax
noJroBr.rHbt .qonycKa Ha ee .qr{aMeTp:

(drr*, - dun^) * (d*rr*. - durr) < 6/2,

r.ue d - .qnaMerpbl, I,I3MepeHHbIe B o.uHoM nonepeqHoM ceqeHr{H npn on.
peIeneHHH OBaflbHOCTT{; d' - ,uHaMerpBr, HSMepeHHbre B pa3Hbrx ceqe-
Htrflx npn onpe.ueJreHHu KoHycHocrH; 6 .qonycK Ha IHaMerp urefircn
Bana.

o6pa6orrcy Bana nponsBo,qsr Ha ToKapHoM craHKe, y Koroporo .utrnHa
craHHHbr nosBoneer ycraHaBnr,rBarb,Ban Mexry neperHefi n salHefi 6a6-
KaMr,r. jlla o6pa6orrcu Ban ycraHaBnnBaror s rleHTpax, xecrKo gaKpenneH-
Hbrx B KoHnqecKHx pacToqKax rrnHH,qeJrefi nepegHefi n sa.qHefi 6a6orc..[ns
neperaqn BpaIIIeHHq or ulnnHreJrs nepe,uHefi 6a6rcn K BaJry ero QlaHeu
3axHMaIoT B' qerblpexKynarrKoBoM narpoHe nnaHuafidrr. Ilepe,q ycraHoB-
rcofi sana ueHrpoBbre orBepcrns Ha ropuax OnaHqee oqnrlanT n o6pa6a-
TbrBaroT seHKoBKOit I1.nU nOrura6pHBaroT no uraonoHy cooTBercrBypqero
r {Et l r [ , ,d .

.[nHHHrte H TsxeJIbIe Banbr obpa6aruBaror c Hcnonb3oBaHueM ronon-
Hr{TenbHofi onopsl B B}r,ue JrrcHera. llrrlercuuiltcs,na Bany noflcoK .qns con-
prrxeHns c rroHeToM npe.qBaplrTenbHo npoTarrr4BaroT ,qo nonyqeHns npa-
sHmHofi reoMerpl4qecrcofi Sopvsr. OrrcnoHeHnrr conpflxeHHoro c JrrcHe-
ToM noflcKa or rlrdnr,rHlpllqecKofi Qopr"ru ,qa,qyr HcKaxeHHs Ha uefircax
BaJra npH r{x rpororrKe, r4 npelbflBnseMbre K Bany rpe6onaHns co6nrctre.
HI4t npaBunrnoil re6Merpntedrcoir $oprtari o6pa6aruBaeMbrx noBepxHo-
crefi He 6ytyr yloBnerBopeHbr.

Handonee roqHbrM cnocodou norroroBrcH dagoeofi nonepxHocrn no.q
JIIoHer sBrqercg ee utnnQoBKa Henocpe.qcrBeHHo HaI KynaqKaMn JrroHeTa
c noMolltblo cneIIHaJIbHoro npncnocobneHHq. Ecnn 6asosas noBepxHocrb
r4Meer HenBaBnnbHyro uHnHHrpHqecKyro oopvy, ro B Haqare o6pa6otrcn
cnofi MeranJra, cHuMaeMrrfi sa o,uHH o6opor Bana uransonanbHbrM. Kpy-
rou, 6yger HepaBHoMepHbIM, qro rerKo 3aMerlrrb no rcone6aHr,rrrM HHTeH.
CHBHOCTH raCrpOO6pasOBaHHff. 3areu, no Mepe yMeHbrueHr,tfl oTKnoHeH14g
oT IIHJII'IH.qpHqeCKOfi QOprtrU noqcKa, HepaBHoMepHocrb cHHMaeMOfo cnoR
6yger cHuxarbca. ItlnHQoBaHr{e noncKa Be.qyr ro rex nop, noKa He 6yger
ycrpaHeHa HepaBHoMepnocrb, nptr sroM 6Henne ero He,qonxHo npeBbtruarb
0,02 upr.

149



TorcapHaa o6pa6orKa BaJroB noApas.uensercs Ha rpr{ srana: qepHoBoe.(o6.quprca), nonyvncroBoe H qHcroBoe (orrenrca) oSrauHBaHHe.

:"TT :i: j:tr: ::l-"::::o o 6,a *;;;;; : ";ffi;#l' 
6 oo', "un,ffi: ffi I ""J: ::T' :::.:T. J: ly : B an a c H a Hr4 e H"';; ; ; ;; H"",; #:;;c;;:'#:IiJ"Tl:

OflHl r  t 'n ' rqunhr*  A - L n 4  r D  J d

;#"fi:?J :"y., :" ̂T,: "::.11:::ly qncnoM np ox o.qo a. o 6 p a 6 o rK y B e,qyr
TsK I 0.; llil""'M 

H p e3 q a M H, o cH a rrre HH brM, n rra cr, HK u[^-^r;;'.;;# #;i;
ocHoeHofi sa'qaqefi nonyuucroeofi n rrncroBofi o6pa6oTKH BaJra ffBJrff.eT.-ff noryrreH,e npoeKrHbrx pasMepoB n feoMerpuuecrcofi Qopru*r o6pa6a.TbtBaeMbrx noBepxnocrefi c 3a,qaHHofi roqHocrbrc.
IIpu nonyq,croeofi o6pa6orrce BarroB Bce noBepxHocrr{, conpqraeMbre c.qpyrnMrr'r ,qeraJrsM?r, o6paoarbrBaroT c np,nycrcou 0,5_ I r'ru Ha .qr{aMerp,a Bce cso6o.qHrle noBepxHocru o6pa6ar'BaroT oKoHrrareJrbHo.tlHctoeoe ooraq'saH'e BaJIa npo'gBo.ulrrcs npu rofi xe ycTaHoBKe, sr'u npu uepHonofi rir nonyrr'crosofi o6pa60rrce. IIpu q,croaofi o6pa60rrce[oBepxHocTl'r' I{MeIoIrIHe uepoxoBarocrb rpy6ee 7-ro rcnacca, o6pa6aru.BaIoTc ' 'qonpoeKTHBIxpa3MepoB,anoBepXHocTI {cuepoxonarocr rmR,<

IlolyuucroBas H qncroBax o6pa6orKa B€Iyrcg npoxorHbrMu H nolpes.HbIMI{ PE3qAMI,I' OCHAIIICHHbIMH NTACTHHKaMn H3 TBep.qoro cnJIaBa TI5K5.JIlg orcoHqareJlbHofi or'qenKl{ ureeK BaJra r.{s Hepxasercqefi cTaJrr{ BnpaKTr{Ke peMOHTa ru'poKoe pacnpocTpaHeHue nonyqnr Meror noBepx.HocTHoro nJlacrHllecKoro ae0opntapoBaHus o6pa6aiiisaeturofi roBepx'o.cr' aJIMaSHbIM BbIrnaxI'IBareJIeM. IIpHueueHHe aJrMasHoro BbrrJraxr,rBa.renr nosBonqer yMeHbrx'rb ur.po*o"arocrb 
"6;;;;;;;;r.""0 

noBepx.Hocrlt s 2-6 pag, noBbrclrrb rBeplocTb noBepxHocTHoro cJrorr tta 20_100%H yBennq'Tb Hecyqyrc cnoco6Hocrb noBep*"o.", s 2-r0 pas.IIpn o6pa6orrce anMa3Hbrfi erluaxr{BareJrb no.qBo,qqr rc o6pa6arrrsa-euofi noBepxHocTr.r H npHXHMaroT ero c cnnofi, cos.qaBafl KoHTaKTHo€ .qas.JIeHHe' paBHOe npe.qeny TeKyqecrn MeraJrJra. flpz ooro"prraHHoM Bpa-ITIOHI{I'I Bana u nepeMeI4eHHH BbIrJIaxHBareJrs B.Eoar oopasyrcuefr urefircnnracTuqecKoe TeqeHHe MerajrJia npriBoEHT K crJraxuBaHr4ro ueponnocrefi

;fiit;:ocr' 
c 3anorIHeHHeM BnasHH MHKponpoQHra Marep,anoM rpe-

cxeua aJrMa3Horo BbrrJraxHBaHus, npfiBe.qerra Ha pnc. I1.4. Buraaxr4-BaHI{e BblnonHqercq Ha ToKapHoM cTaHKe, B ueHTpax KoToporo ycraHoB-rIeH oopaoarrteaevrtfi BaJI. AnMasrtsrfi Bbrurax'BareJrb npe,qcraeJrsercooofi repxaBKy c npHnaflHHbIM Ha ropue Kpr{cTannoM HarypaJrbHoro HJrr{cHHTeruqecKoro aJIMa3a. Pa6ouyro noBepxHocrb aJrMa3a BbrnorrHsrcT BBH.qe cSeprr pa.quycoM 0,5_4 rrana.
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Prc. 11.4. Cxeva aJrMasHoro BbrrraxnBaHus Bara:
/ -Ban ;2 -anv ras t+ l t i l s r r r raxuBare r rb ;J_qaHroar r f i na rpoH;4_onpasra i5_Kopnyc ;

6 - npyxun a;7 - perynxpoBovrnrfi snnr; g _ ynopnaa .rf"r; g _ HHflHKarop

AruagHufi srrrax'BareJrb ycraHaBnr{Baror B repxaBKe, KoTopafl saK_pennsercc B pe3ue.gepxarerre cynnopra roKapHoro cTaHKa. JIepxaBKa coc-T0r.rT H3 Kopnyca, B KOTOpOM ycTaHoBJreHa onpaBKa c qaHroBbrM naTpo-HOM .qJrg 3aKpenneHlrs Bblrraxl,rBaTenq. onpanrca no.qxHMaercs K pac_
TOqKe K.pnyca npyx,Hoilr, ycmnue Koropofi perynupyercq peryn'poBoq_
HbrM BnHroM H ynopHofi rafircofi.

Ycunue no.Exarus aJrMagHoro Bbruraxl{Barenq rc uefiKe BaJrapyloT BHHTOM I{ KOHTpOJIupyrcT HH.qHKaTOpOM npH BbrBepKe.
Ilepea BbrrJraxuBaHr{eM odpabaruBaeMyn urefircy BaJra Heo6xolnrao

cMasarb HHIycrpHaJrbHbrM MacJroM MapKH 14-20 unolxarb rc sefi c onpe,qe_TIeHHHbIM ycnnneM aJrMasHbrfi nrrrna.xr{BareJrb. 3aiena cr.ie,Ey€T nBuBecrld
BaJI Bo BpauleHr.re c qacTorofi, coorBeTcrsyrcqefi a*opoam BbrrJra)KuBa_HHs, vt nepeMeulaTb cynnopT c onpe.qenegHofi no.gaqefi. OnrHualbHbre xa-paKTepHcTHKH pexHMa pa6oru aJlMasHoro Bbruraxr{BareJrrr ureeK Kpyn-HbIX BanoB npHBe.qeHbl Hr{Xe:

P a g u y c c r l e p u a l r M a s a , M M . .  
3 _ 4

Y cutrue npr{rrnMa Bbrr,JrDKHBaTena, H
Uacrora Bparrlexr{g Bana, Mr,tH- l0
Ilporonrxas noAarra BbrJraxnBarens, uu/o6 . . . . . . O"OS

ArlrasHoe BbruraxuBa*ue qBnffeTcs 3aKflroq'rearHofi onepaque fi npnpeMoHTe BaJra Hacoca. Ilocre ee 3aBeplreH,rr npo,3Bo.qqr H3MepeHHg

perynH-'

Puc' 11'5' cxeua HsMepeHHq reoMerp'qecK'x napaMerpoB Barra oceBoro Hacoca
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Ta6nn r1a 11.5. ooprryrrp raluepcnnfl mpar.eeoB Barra ocsBoro Eacoca

3Ha.reHne Jlnaverpu, vu Euexne, vu

61 6 2 6 3  6 4  0 s  6 6

Oarcrn.recrcoe

Ilonymnuoe DHoM fg D3 h6 D4 H7 0,02 0,03

D4D3D2Dl

reoMeTpHrrecKHx

Qopr"rynnp (ra6.n.

I15. PEMOHT BAJIOB HA MESTE ITX YSfAHOBKII

TpagnquoHHaq o6pa6orrca BanoB KpynHbrx rlrrpoafperaroB B uexax
Ha roKapHblx craHKax, cBs3aHHal c Hx ,qeMoHTaxoM, Tpe6yer sHaqnretrr.
HbIX MarepHaJIbHbIX 3arpaT H lJrr,rTeJrbHoro npocroq arperaToB B peMoHTe,
a raKxe npHMeHeHHs yHLIKanbHbrx Merannoodpa6aruearctr1ux cTaHKoB c
gnnHofi craHltHbr 6onee I I rrr. Bo npeun rpancnoprupoBKn Hs peMoHTa H
MOHTaXa K HacocHoMy arperaTy nponcxo,qnr HapyueHHe roqHocrH o6pa.
6otrcu Bana B pegyJlbrare ero nporuda n3-3a 6onrunx ,qJrHHbr H Maccbr.

B ceseu c orliivi iienecoo6pasiio BoccTauaBiiriBar-b Bar-i Ha Meere ero ye-
TaHOBKI{, 6es .geMoHTaxa. CyulHocrb gToro cnocoda gaKrroqaercs B rrpo-
TOqKe CneuHatbHbrM ycrpoficrsou r{3HorrreHHbrx lxeeK Bana .qo peMoHT-
Hbrx pasMepoB c HcnoJrb3oBaHrreM B KarrecTBe npr.rBo.qa BparqaTeJrbHoro
,qBnlreHr{ff BaJra co6ctseHHoro 3neKTpo.qBr,rraTeJrq HacocHoro arperaTa.

I(oHcrpyKI{Hq ycrpoficrBa .qJIs odroqrcH norrrrunHr,rKoBbrx 3oH BanoB
KpynHbrx oceBbrx HacocHbrx ycraHoBoK npr.rBe.qeHa Ha pnc. 11.6. ycrpoil-
cTBo cocrol{T H3 Kopnyca, Ha BHyTpeHHefi nonepxuocTn KoToporo BbrnoJr-
HeHbr npsMonHHefinrre HanpaBJrsnqne rns nepeMerqeHuq cynnopra c
pesrloM, a Ha HapyxHofi noBepxHocrn npelycMorpeHbr qeHTpr{pyrcrrlne r{
KpenexHble SJIeMeHTbI c nocaloqHofi noeepxHocrbro, aHaroruqHofi rcop-
nycy,qeMoHTHpoBaHHoro HanpaBJrsroqero no.quunHnKa. K ropnycy npHK.
penneH MexaHHSM no,Eaqiri, ocyuiecTBnsrcqnfi yeKoBeHHyro u padouylo
no.qaqy cynnopra npn nporaqHBaHHI,I uefircn BaJIa. B rcounnercr ycpofi-
crBa Bxo,uHT Bparrlarcqnficg rIeHTp c KopnycoM H onopaMH Inff npr,rKpen.
JreHus ero K BbrnpaBJrflrorrleMy annapary Hacoca. Bpauarorqufics renrp
I{MeeT BOSMOXHOCTb aKCUaJIbHOro nepeMerrleHHrr oTHocI,rTenbHO Kopnyca
gna ooecneqeHHt conpsxeHHr ero pa6ouefi noBepxHocrtl c rexHonoril.
TIECKHM UCHTPOBbIM OTBCPCTI{EM, BbINOJIHCHHbIM HA TOPqC BATIA.

t52

napaMerpoB Bana (pnc.

1l .s ) .
11.5), a Hx p$ynbrarbr 3aHocflr B

Pnc. 11.6. cxeua ycrpoficraa Ens o6roqrcH rueeK Bana Hacoca rnna oilB-2609f:
I - ropnyc; 2 - cynnopr; 3 - peseu; 4 - vexaun3M noraqn; 5 - spaqarcuflficq ueHp; 6 -

Kopnyc qempa; 7 - onopru I - nrrnpaarqrcqHfi annapar; 9 - san Hacoca

Ilepea ycraHoBKofi ycrpoficrea reMoHrnpyror KaMepy pa6ouero Kore.
ca, paoouee Koneco Hacoca, nepexorHofi rcoHyc, o6TeKaTenb, nepxHufi u
HnNHufi HanpaBJlsrcIrlne no.uunnHn:rcvr vt y[noTHeHHs BaJra. Ilocle gToro
npeIBapuTerrbHo deHrpl,rpyror Ban c BbrBepKofi ero obrqefi truHHH.'3areu
Ha cerMeHTax BepxHero H HHXHeTO HanpaBnsroulHx no.qrunnHHKOB SJreKT.
po.qBnrarens ycTaHaB.nHBaIOTCtr MHHHMaJrbHbre 3asopbr, paBHbre 0,05-
0 ,1  uu .

Cxeua o6ro.IrcH ueeK Bana oceBoro Hacoca npe,qcTaBJreHa Ha pnc. 11.7.
IlepnouauarbHo,qnrr co3,uaHne onopbr BaJra BMecro,qeMoHTHpoBaHHbrx
HanpaBnfl IoI4}IX nO.qIUHnHHKOB yCTaHaBnHBaeTCq r{ npHKpennrreTcff K Bbrn-
paBrrrrcqeMy annapary Bparqanqmrtcs, qe.trrp. ArccnanrHbrM BparqeHrireM
IIeHT_pa OTHOCI,ITeJIbHO KOpnyCa npoH3Bonsr eonpsxeHHe ero pa60qefi no-
BepxHocTr{ c noBepxHocTbto qeHTpHpyroqero oTBepcTr,rer, Bana. IIpn erou
KoHTponnpyercrr H He .qonycKaercrr cMerrleHne o6qeft nnu:lru BaJra orHocn-
TeJrbHo BeprHKanrHofi ocn arperara. KoHrponr ocyuecTBJrsercs ,qByMg
HH.uHKaropaMH, ycrarroBneHHbrMn Ha HHxHefi ruefirce tsana B .qByx Bga-
HMHO nepneHrHKynrpHbrx nnocKocrrrx, a perynHpoBKa - perynHpoBorr-
HbrMH 6onrauu, Haxo,qsuuMr.rcs Ha onopax Bparqaauerocs uenrpa. 3a-
TeM npOI43BO.4sT yCTaHOBKy' BbIBepKy OTHOCI4TeJIbHO OCH BaJIa H 3aKpen-
neHl{e ycrpoilcrBa .qns o6roqrcu Ha noca.qoqrrbre Mecra .qeMoHTHpoBaHHo-
ro Bepxrrero HrrH HI{XHero HanpaBnrrouero norrxHnHHKa HaCOCa B rop_
JroBt{He HnH BbrnpaBnrrrcqeM an[apaTe.
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Pnc. ll.?. Cxeua o6toqrcH rueeK Bana Haco-
ca runa OnB-2609f Ha Mecre ero ymasoBKH:

I - sunpasnrnulufi annapar;2 - spaqa-
rougfics [exrp; 3 - r,an Hacoca;4 - ycrpofi-
crBo .qflq npororrKn; .f - ropnosmna; 6 -
SrreKrpoABHraTerrb

O6roqrca ueftKn Bana npouci
xo.qur npl{ o.uHoBpeMeHHoM Bpa-
UIEHI{I,T BAJIA 3NEKTPO.qEHTATEJICM

Hacoca H nepeMerrleHHr{ cynnopT8
'c p$uoM c noMoII{r.Io MeXaHI{3Ma
nolaqu (psc. 11.6). IIpn srona pe.
seu ycTaHaBnHBaeTcs Ha 3a,qaH-

, 
^yo rnyOHHy pe3aHuq. Ilocne Kax-
.qoro npoxo.qa npor{SBo,qnTcg oc.
TAHOBKA BPAIIIEHHg BAJIA U OCY.

2' ulecrBnirercs KoHTponb rr{aMerpa
o6pa6aruBaeMofi uefiKn B He-
CKOJIbKHX CEIICHHSX, A TAKXE NA.

paMerpoB urepoxoBarocTr{. IIpo-
TOqKa rrrefiKH [poBo.quTcg .qo no-

nyqeHus onuxafiurero peMoHrHoro pa3Mepa. B npoqecce pe3aHr{r o6s3a-
TeJrbHo oourbHoe oxnax.qeHr{e pexyqero r.rHcTpyMeHTa Borofi.

Jlnn roro 'rro6rr npn nporoqKe o6pa6orarb noBepxHocrb urefiKn .qo ue-
poxoBarocrtr, paBHotrt 2r5- 1,25 vrcrra, Heo6xo,4r{Mo rlrs Kaxloro runopa3.
Mepa BaJra oKcnepnMeHraJrbHo no.q6nparb nolaqy pesua n rly6uuy pesa.
Hr{q B 3aBHcHMocrH or nunefiHofi crcopocrn pesaHr{s.

TexHH.IecKas xapaKTepl,Icrr,rKa craHKa rns npoToqKr,r ueeK Barra Haco.
ca runa 0118-260 npuBeleHa HHxe:

Ilnauerp flporaunBseuofi uefiren, MM . . . 600
Marepnan HanrraBKH ruefircn Cralr lZXl8HlOT
9acrora Bpaulexnq BarroB, c-t . . . 4,16

MaprcauarepnanaporcFqefiruracmxbt T5Kl0, TI5KG
nr.^-^- - .  -  .  t -  - - - - -  ta .vA\rP\,Urb PtratE[trx, M/MI/ttl +lL

Pa6oqas flogatla p$ua, vu/o6 0,1
fny6uHa pesaHr4s, MM . . . 0,15 -0,2

Xugxocrr Errq oxnax.qegns pegqa . . . Texsuqecras Bo.qa

K toqHocrn oopa6orKn H uepoxoBarocrr{ noBepxHocrn BoccraHoBrreH-
HbIx lueeK BaJIoB i:IpeIbflBJIsIoTCg xecTKHe rpe6OnaHus. [IO3TOMy CpeAr.r
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npeHMylrlecrB cnocoda BoccTaHoBJIeHHs BaJroB Ha Mecre Hx ycraHoBKH no
cpaBHeHHlo co cnocodorta peMoHTa, Tpe6yloqnM r,rx .UeMoHTaxa, Heo6xo-
.UHMO oTMeTHTb Bo3MoxHocTb .UocrHXeHHq BblcoKofi ToqHocTn o6pa6orrcu
rueeK BanoB Ha Mecre Hx ycraHoBKH. [Ipu eoccraHoBJIeHHH BaJroB Ha ]vrecre
oTna.Uaer Heobxo.quMocTb B TaKofi orBercrBeHHofi u rpy.qOeMKofi onepa-
UHII, KaK BbIBepKa ITLIHHH BaJIa HaCOCa H 3neKTpOIIBHraTeIs. TaK, nogne
nporoqKH BaJra Hacoca rnna 0118-260 c .qHaMerpoM ureerc 600 MM .qocrHr-
Hyrbl cre.qyrcuue noKasareJlH: 6lreHHe noBepxHocTefi ureeK BaJroB oTHo-
cHTeJIbHo BeprHKanbHofr ocfl arperaTa cocraBnqer He 6onee 0,03 r'pyr; or-
KJTOHeHHe ,qr{aMerpa ruefrrcu or HoMHHaJTbHOTO peMoHTHOTO pasMepa
paBHo 0,2 uv;.EonycrrtMoe orKnoHeHr.{e or uHJTHHIIpT{qecKoli Qopr"tr ueeK
paBHo He 6onee 0,03 r'arta; uepoxoBarocrb noBepxHocrr4 ueeK R, - 1,25 urcv

Iloc.ne npoToqKn [JeeK 3aKnl,oqurenbr{ofr oneparrnefi qsnqercrr nx ar-
MasHoe BbIrnaxHBaHHe. lnn aroro B cynropr ycrpoficrsa B cnequaJrbHoe
IHC3.qO BCTABJIflETCfl AJIMASHTIfr BbITNAXHBATCJ]b H NPOI43BOIIHTC.H CuIC .qBA
npoxo.qa ruefrKH Ha paOouefi no,uaqe c ycunHeM BbrrtrBxuBareJrfl, co3,ua-
toIrIHM .uaBneHlle 30-60 H. B peeyrrrrare BbrrnaxnBaHns 3HaqeHHe uepo-
xoBarocrlt ynyquaercq ,qo Ra = 0,63 MKM.

fnaea .IBens[uaras

PEMOHT HANPABNflOIMX IIO.UMHIIHI{KOB

I2.I. PEMOHT NOIIMIMHTIICOB C EABEHTOBbIMI{ BKNAJIbIIIAMH

Muoronentufr onblT sKcnnyaTaL\uH KpynHbrx qeHrpobexHbrx HacocoB c
HanpaBnqrcqHMl't noI[IHnHI{KaMH Ha MacnsHofi cMasrce (clrr. pnc. 3.8) no-
Ka3aJI I,Ix BbICOKyro Ha,uexHocTb H .qonfoBerrHocTb npg ycnoBI{I{ XOpO111efi
paooru ynJroTHeHu9. Bana co cTopoHbr npororrHofi qacT tr u rep4err.rrrHocrg
MacJIsHofi saHHrI. B npoqecce oKcnnyaraunu no.qrxunnrKr.r c 6a66urosbrMn
BKna.qbrrxavn (cerueHrauu) npuo6peraror crre.qyrcrque nan6onee xapaKTep-
Hbre .qeoeKTbr:

yBetHrreHrde 3a3opa MexEy BaJroM H CefMeHTOM BCne,qcTBHe H3HOCA I{JrH
no,UnnaBneHnfr 6a66Hrosofi noBeBxHocrH TpeHHs. Hegonycrr{MbrM cqH_
TaeTcq yBenHqeHHe 3a30pa no cpaBHeHHrO C npoeKTHbnu 60ree qeu B
1,5 pasa;

BbIKpoIIIHBaHHe 6a66uta c odpasoBanneM paKoBHH u o6HaxeHr{eM Me-
TAJIJIA CCTMCHTA;

OTCJIAI{BAHUE 6A66HTOBOfi 3ANI,IBKH OT METAJ]NA CC|MCHTA;

YTCIIKA MACIA I43.3A HAPYUICHHfl |CPI,{CTHqHOCTH MACJ]OBAHHbI;
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nona.UaHl'Ie Bo'qbl B MacnOBaHHy I'I nOBbIITIeHHHfi HarpeB no.qrxgnHgKa
H3:3S HeHCnpaBHOCTr,r MaCnOOXJra.qHTenefi i

HapyureHrae H3oJrerJhru.
OquqeHnbre oT rps3n H Macna cerMeHTbr npoxo.qflT .qeOercraunrc. .[e-

@erctauns npoBo.q nrcr cne,qyn[\Llvlu Mero.qaMrr:
ocMOTpOM noBepxHocTHoro cfloq 6a66wra;
KoHTpoJIbHbIMH cBepneHHqMI,I orBepcrnfi .qnaMeTporur 5-6 vrra B HaH6o-

rree H3HOrUeHHbrx yqacrKax c uenblo onpereneHna QarcrnqecKofi ronrrlHHbt
6a66nra;

obcryrcuaaHneM no,qBerxeHHofi .qeraJru. IIpH erou HaHocsrcfl nerKr,re
YIAPU 'ATYHHbIM MOJIOTKOM NO HAPYXHOfi NOBCPXHOCTH BKJIA.UbIIXA C
uenblo npoBepKI'I nportHocrH cuennenl,/,s, 6a66ura c ocHoBHbrM MeraflnoM.
tlucrufi 3ByK 6es lPe6e3xaHHq H rnyx'x roHoB c.r{.gerelrbcrByer o nJroT-
Hofi cesgn 6a66Hra c ocHosofi.

OrcraueaHne 6ad6r{Ta onpe.uenruor raKxe c noMor.rlbro
npo6rr.

rcepocnHoeofi

'Ilocle,qe$eKraunu 
BKnarbrrrrn, Koropbre rpe6ymr peMoHTa, coprnpyror

Ha rpH rpynnbr.
K nepnofi rpynne oTHocqr BKJra,ubrrun, rpe6yrounc y,qaneHnq Bcero

cnos 6a66Hra .qns nonHofi nepesarHBKH npu Hanwrur,r rperqHH H OTCJran-
Ba[vr' 6a66nra Ha ntoua.qn 6onee 50% olryefi nnorqa.qu noBepxHocrn Tpe-
Hrafl, a raKxe npn nornJraBKe H BbrnnaBrce 6a66nra.

Ko nropofi rpynne orHocsr BKnaJlbnrru, rpe6ynttllle y.ga.rreHlrs r_recru
6a66nra ,qo ocHoBHoro MeraJrna .qrg rracTuqnofi HanrraBKH npn HanHrrHH
rpetttlrH r,r orcJraHBaHHH 6a66r,rra Ha nJroula.un He 6onee 50% oluefi nno-
IIra.qH padouefi noBepxHocru.

K rpe*efi rpynne oTHocsr BKJra.qbr['r c yroHqeHHbrM BcJre.qcrB ue ng-
Hoca cJroeM 6a66nra, rpe6yroune,qononHr,rrenbHofi HanrtaercH.

TexHolorHfl BOCCTaHOBneHHg BKna.qbtuefi, orHeceHHbrx K nepaofi rpyn-
ne' BKJrroqaer s ce6q yraneHr{e e+aBoro €nos 6a66ura, JryxeHge pa60uefi
noBepxHocru, c60pKy BKnarrrurefi B npHcnoco6neHun, sanvrBxy 6a66n-
TOM' PACTAIIHBAHHC H IUAoPCHHC BHYTPCNHCfi TIOBEPXHOCTI{.

Ilpro yaarreHHH craporo 6a66nra BKJra.qbrrx yKnarbrBaror B npoTHBeHb H
HarpeBaror rasoBofi ropenrcofi c rruruofi cropoHbr .qo reMneparypbr 240_
270'C, nocJle qero 6a66ur cav oTBaJIHBaerc-rr Hm,! yransercs c rroMostbro
nerKHx y,qapoB MOJTOTKa.

JlyxeHne seo6xo.qnMo .qnff 3aqr{Tbr MeraJrJra or oKr,rcJreH?rg, rrto o6ec-
neqHBaer Ha,qexHoe coerHHeHue 6a66nra c MeranJroM ocHoBbr.

o.r?ruarcr noBepxHocTb ,qeranu craJrbHofi qerrco ilt, yaannroT gayceHubr,
SarrH[Ianr sadolaHu n o6gyBalor .qeratlb cxarbrM Bog.uyxoM. Ilocle oqucr.
KI,t or rpfl3H H pxaBqHHbr.uerans odesxnpnBaror, Ens qero ee onycKaroT Ha
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10-20 MHH B BaHHy rn6o c no.qorperbrM .uo reMneparypbr 70-g0 "c I0-lS%-rrutur pacTBopoM KaycTuoecrcofi co.qbr c .uobasrc oir Z_3 r vun a unruxr{.qKoro creKJra, nn60 c K'nruuu 25-30%-muu pacTBOpoM Kanbu'H'po_saHHofi co.qbr. Ilocne o6esxup uBaHnfl npoMbrBaror .qeranb B ropeuefr, a3areM B XOJTOIIHOfi so.qe. K ooegx'peHHOfi noBepxHocTr,{ He cne,qyer np,n-KacaTbcr pyKaMH.
IIpn nan yrqnr no,qBeprunxcq oKHcJreHHro nsTen .qeTanb no,qBepraroTTpaBJreHHn. .[ns 3TO'O noBepxHocTb cHagaJra npoT'panr oeHsuHoM, 38_reu aeoeKTHbre MecTa o6pa6aruBaror congHofr *rcno"ofi 

" 
,r-ponnrrBa'T B10%-nou pacTBope Kaycruqecrcofi r.rJrr,r KaJrbur4HrrpoBauHofi co.qbr H B Ten_nofi so.qe. Cpasy nocae TpaBneHH s Ha noBepxHocTb .qeraJrn HaHocsr Bo.rocqHofi KHCrbrc Qnroc B BH.qe xnop,crofo uHHKa (rpaaaeHofi consHofiKLIcJIoTrT) c pacrnopeHHbrM B HeM xnopncrbrM aJrroMHHHeM B KoruqecTBe50 r ua I I pacrnopa' Ecnn or.ueJlburre MecTa He noKpbrBaroTcg snrccou, rg.qeranb npoMbrBarcr so.qofi H npoBo.qrrr noBTOpHOe obesxHpnBaHlre.Henocpe.qcrBeHuo nepe,q nyxeHr.{eM .qeranb B gneKTponerrg HJIH c no-MO'usrc ragosofi ropenK' HarpeBaror,rlo TeMneparypbr nJraBJreHHs nony'br(.qrs np'nos noc-30 - .uo 230 "c,ans 6a66rru s-ag - .qo 3s0 .c). 3areu cnoMorrlbro BOJTOCsHofi rcucru noKpbrBaror noBepxHocTb Qmocorvr, np'nyr_pHBaroT noporxKoM HaruaTbrpq H HaTHparoT npyTKOM nonylbr ,qo nonHoronoKpbrrufl noBepxHocTr{ ToHK?rM cnoeM nonylbr. Jlanee ee npoTgparoT na6.refi .uo nonyqeH'r poaHofi 6necuqer nonepxHocTrr. .[-rrs npenoxpaHeH'.Anony.qbr oT OKHCneHUs. nyxeHas noBepxHocrb oopusrzBaercs Bo.qHbrMpacTB OpoM Ha rxarbr D fl , fr ,qeraJrb nepe.qa ercq Ha Sanr{BK y.

3aa'srca npo,3Bo.q'rcs B cneqnaJrbHoM np'cnoco'aeHuu (puc. r2.r),cocrosqeM Hs ocHoBaHHs c coocHbrM' npororrKaM', B KoTopbre ycraHaB-JrnBaroTcq o6e.rafiKa n cep.qeqHnK c HapyxHbrM.qHaMeTpoM, paBHbrM BHyr-peHHeMy,q'aMerpy 6a66nrosofi sanusKu c yqeroM np'nycKa Ha o6pa60r_rcy' 3arruBaeMble BKna'qbl.xlr ycTaHaBJrr,rBaroT BepTHKaJrbHo B npucnoeo'-JIeHHe' B nnocKocr' Mex.uy BKJra.qbrruaMH npoKnarbrBaloT craJlb'blenpoKnagKl{ ronuluHofi I vv, Hsonl,IpyeMbre noJrocKaM' BnaxHoro ac-6ecra' co cropoHbr BepxHero Topua BKnarbrruefi yKna.qbrBaror ac'ecToBy*)

;:tiJffy 
H Meranr,qecKoe Konbqo.una odpa3oBaH,s npno'nu arrcorofi

Bpertra na c6oprcy flpucnoco6nenns ,uonxHo 6rrrr coKpauleHo ,qo MH-HHMyMa, qro6rr upe,qBapureJrbHo Harperbre BKna.qbrrrJn (at reMneparypbr270-300 "c) H cep.qeq"r* (ao reMneparyprr 400- 420.c) He oxna.q unucb.Teuneparypa npoiepaercs c noMoulbn KoHraKrHOro repMOnpeo.pas.BA.TeJrs HJrlr ronKofi 6a66r.rrosofi naroqKu, KoTopa, EonxHa onnaBJrsrbc,np, nprKocHoBeHnu K.qeranu. Ec'u ,*r.rapriypa Hr{xe rpeoyerrrofi, roHeodxo.qnuo no.qorperb BKnA.qbrr.un H cep,qeqHurc rasonofi ropenrcofi.
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Puc. 12.1.llplrcnoco6neHue .qflq gaJTHFKH BKna,qbt''eft 6a66nrou:
I - ocHoeasuei 2 - srcttag'-lu; 3 - o6eqailxa; 4 - cepreqrK; .' - BaJrr{BaeMbrfi clofi;

6, 7 - ac6ecrosaq H MsrarnuqecKas npoKnaIKH

Ilnaerca 6a66nra npou3Bo,qnrcs B rny6oKoM Tr.rrJre. rtryrurH 6a66nra
norpyxarcr B TI{reJIb. HarpeTrtfi Io reMneBaTypbr 400-500 oC, 

!! pacnJlaB-
JIsIor raKoe ero KoJIHqeCTBo, KoTopoe TpebyeTcn 3^nn 3aJTHBKH no.qroroB.
JreHHbrx BKnalbrrxefi.

Ter'aneparypa 6a66nra B-83 .qonxHa 6rnr ,uoBe.qeHa .uo 410.C, a 6a6.
6ura E-16 - Ao 470 oC, nocre qero npou3Bo.quTcs pa$nHupoBaHlre n c no-
BepxHocTu y n.ansroTcs rrrJraKH lr oKcH,qbr.

PaQnHupoBaHI4e npon3Bo.uflT cyxr,rM HarrrarbrpeM, BBo,uHMbrM' B Turerrb
npH noMolrlH rbrpqaroro KoJroKoJrbqHKa. .[rq pasuHnpoBaHr{s 100 Kr
pacnJIaBJIeHHoro HauaTblps HyxHo 50- 75 r cyxoro Harrarbrpr. Ea66Hr
Tu{areJlbHo nepeMe[IHBaIoT, rxnaKr4 n oKcH.qbr y,uanqior iuyuonrcofi.

Ilocne paQHHupoBaHHg noBepxHocrb pacnraBJreHHoro Haruarbrpfl rroK-
pbrBaroT cnoeM H3MenbqeHHoro npocesHHoro cyxoro rpeBecHofo yrflq c
t l a n L n  n n a E A v i 6 r r a t r r r ar_{vJru^v r .pvA\rn pangnyln t  l  u l \ I4uJ l t r f t l4}1.

Ilepe.q 3aJrHBKofr ns rnrrff y.uanfiror yroJrb, r,lnaK H oKcHrbr
H nepeMeunBaror pacnnaBnesHufi 6a66nr B Trrne cTaJrbHbrM
TerteHHe I unn R BeprHKaJrbHoM HanpaBneHHH.

Ilo.qorperstfr .qo 450'C 6a66nr 3aJII{Barol' c noMorrlbn MepHoro KoBrua
HenpepbrBHori rcoporrofr H uHpoKofi crpyefi. Ilocne ero yca.uKH .qoJrHBaroT
trpubrrnr.
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uryuonrcofr
npyrKoM B

JIna npegorBpauleHna o6pasoBaHr,rff ra3oBbrx nop no oKoHqaH yrlr ganu,,-
KH nepeMeIIIHBaIor sanHTbtfi 6a66ur HarperbrM craJrbHbrM npyTKoM rHaMeT.pou I-3 urta B BepT?lKaJIbHoM HanpaBne Huvt. [IepeueuuBaHge Be,qyr nosr'
.qo SarBepIleBaHHs 6a66rra, T.€. Io Tex nop, Kor.qa Ha npyTKe HarrHeT
ocax.qarbcq 6a66fir.

octrtsaHHe 6a66rara .qoJIxHo npo[cxo.q,Tb cHr4gy BBepx . Ens aroro
cJrerKa no,uorpeBaroT ropenrcofi BepxHroro qacrb BKJraIIbrrnefi s npHcnocob-
neHHH I{ npH seodxornMocTlt oxnax.qaror HHxHrcro qacTb crpyefi cxaroroBo3.qyxa' Ilocne noJlHoro ocrblBaHHa pasbnparcT npucnoco6reg ue HnpoBe-psrcT KaqecTBO 3aJrr,lBKH.

IlonepxHocru 6a66nra .qoJIXHa 6urr nrorHofi, 6es parcoBuH, Tperqr{H,
I'IHOpO.qHHX BKJIIOqeHHfi. User noBepxHocrn 6a66rru E-g3 gonxeH 6urr
cBerJlo-3onoTllcrbtt"t' He 'qoJIXHo 6rtrr paccblnaHHbrx no ecefi [oBepxHocTt{
trop, 6a66nr H€ ronxeH OTCnaHBarbcq or ocnoBbr. Hgnord ero ,qonxeHHMerb MenKosepH'croe cTpoeH,e, o.qHopo.qHoe ''o BceMy ceqeH'ro.

BoccranoBJreHHe BKna.qbruefi, orHeceHHbrx Ko BTOpOfi H rperrefi rpyn.naM peMoHTa' npoHsBo.qytT}fl, MeTO,UOM nOcnofiHOfi Hannae*" ouoorra Ha
.ueQercrHufi yuacrorc.

B or.qenrHblx MecTax BblnnaBrqror rasosofi ropenrcofi He ToJrbKo oT.cJrar{Baron\uilrcn,, HO U flnorHo cBsSaHHbrfi c ocHosofi 6a66HT Ha npors*e.p.nu 20-25 rrau or rpaHnu oTcJrar,rBaHlrfl.
IIpH HalnrIHH erHHH'IHofi Tp€uuurr 6a66rar BbrnnaBJrsroT ro ocHoBHoro

MgTaJIJIa,  SaXBaTbIBag KDoMKv Hr nqorrr , -crrr r r r r  e- tn - - - -  - -

Tp' I I IHH' I .  
'E - - ' - - -J "e usvvrv 'L ' t t l r t  u- lv  MM go Bcgx cTopo'

IIpu Hanwruvt rpynnoBblx rpeurH rpaH'ubr BbrnJraBJrfleMoro yqacTKa
,qoJrxHbr 6rnr Ha paccroslrrt l0_l2M or rcpafiunx rpequH.

IIpu artrcpollr'BaHuu 6a66wra BbrnJraBrqercr yqacToK, rpaHr.rubr KoTo-poro y,qaneHbl tra 12- l5 rraru oT rpaHnu yqacTKa BbrKpou HBaHnfl.
Ilepea HanJraBKofi sunragJreHHbrx yqacTKoB npongBo,qsr ux nyxeHueBbrrueonncaHHbrM cnocodou.
Hannaarcy badfura npo'3Bo,qsr cBapoqHofi rorosr(ofi rrna crl-rg unHruna fC-53 e HaKoHeqHr.rKaMu No 4 _ 6-nnn nponaH-6yraHoBoro nJraMeHH.IInaNrq 'qonxHo 6slrr BoccTaHoBHTenbHbrM, T.e. c geoorruuM HsortrrcoMropmqero ra3a.
E a 6 6 l r t n o t r a  w n r ' ^ ^'L''.,Dru rryi'ual{uriHble npyTKIt' oTII?tTbIg B yraonofi cTanl4r.ttoJrXlrbl

6rrrr .uruHofi 400- 200 rrau H HMerb B ceqeHHH Oopr"ry npqMoyroJrbHoro Tpe-yronbHnKa c Karerou l0-20 vru.
Ilo.uroroslesHufi InrI HannaBKra tsKJra.rlbuil 3axnMaroT B noEoporHbrxTrrcKax. Kpovrcr HanraRrqeMoro cJror{ ofpax,qarcT rl{HTKaM n Enn npelor-BparrleHufl pacreKaHur pacnnaBneHHoro 6a66nra. IllHrrcr,r Moryr 6urrr{3roToBJreHbr r,r3 MoKporo acdecronoro KapToHa ToJrrrlprnofr 3_5 urra.
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Hannanrcy llunuurpllqecKux noBepxnocrefi npor{snorsr rroJrocaM',
KoTopble'gonxHbl 3aHI4Marb ropI,IgoHTaJIbHoe nonoxeHHe, qro,qocrl{raeTcg
noBopoTOM THCKOB.

TonuHHa HanJraBnrreMoro cJrofl ga o.ql,rH pag lonxHa, 6rrrs se 6onee
6 MM, npn dolrutefi ToJIIuHHe npllMerrsercg MHorocJro frnas HanJraBKa.
Ilepeg HanJIaBKofi nocle,qypqero cJlos npe.qbrryrqufi gaqnqaercs Meran-
ffirrecrcofi rqerrofi ,uo 6lecrca.

IIepeA HanJIaBKofi araagbrrrr no.qorpeBarcT ,qo TeMneparypbr 50- 60 .C,
a SareM nraMeHeM ropenKl,r no.qorpeBaroT rryxeHyrc noBepxHocrb .qo uc-rlesHoBeHus BorqHofi nnenKI'I Ha HanJlaBJrseuofi noBepxuocrn. Ilporpe-
BarcT nepaufi yqacroK,ql{aMerporra 15-20 vna.qo Haqara nJraBJle"r" 1"ano-renauna) nonyrbl' pacnonarafl conJlo ropenKu Ha paccro n1uul0- lS MM ornoBepxHocru. OnycKaroT npuca.qoqHrrfi npyroK cKBo3b nnaMff ropenKr{ Hacepe'IHHy nporperoro yqacrKa, He ,qoBo.qfl ero.qo noBepxHocrn Ha g_10 rrav.
HanpaansrcT nJIaMs ropenKuHaHr.u.Hron, qacTb npyrKa r{ cnJraBnsnT qacTb
6a66n'ra, ,qocraroqHyro rJrs noKpbrrr,rs yqacTKa rnaMerpoM rs-20 MM.
llo,qHnuaroT npyroK Ha 15-20 MM or noBepxHocrn, nepeMeruaror ropenKy
Ha 8-10 rtarrr no HanpaBJreHnro HanJraBKu u AyroobpaaHrrM ,qBnxeHrreM
nraMeHH nporpeBaroT IO pacnnaBneHns nonylbr coceluHfi C HannaBJreH.
HbrM yqacroK. onycrcarcr npyroK, cnraBrqlor 6a66rar c npyrKa u o.qHoBpe-
MeHHO OnJraBJrArOr nonyly Ha cnegyrcIlleM yqacTKe no HanpaBneHr{ro Han-
JIaBKH' B rarcou nopfi.qKe HanflaBrqloT noJrocry 6a66HTa no scefi .qnr.rHeBKJra.qbrrrra, a SaTeM HanJraBJrsroT Cne.uyrcuyn nonocKy.

PeuoHr BKna.qbrrrrefi, yroHqeugbrx BcJre.qcrBne ecTecrBeHHoro HgHoca,
Ho nJIoTHo npl'IJlerdlolllux K ocHoBe 6a66nra, npongBo,qnrcsHanJraBKoi HayroHqeHHufi clofi 6a66zra 6es ero BbruraBKr{.

Ilocne odesxzpvtsannfl .uerarln saqfiuanr noBepxHocrb 6a66ura MeraJr.
nutrecrcofi rqerrcofi .uo dnecrca. c nouolrlbro roperrKr{ nporpeBaruT noBepx-
Hocrb Ieranu B,qonb nepsqfi noJrocbr HarrJraBKu Io reMneDarypbr 120 _
130'c' IIlaueHeM ropenKn y Kpat noBepxnocTr{ pacnnaBJrgnr 6a66r{T HayqacrKe ,qnaMerpov 15-20 r,rv ,uo o6pasoBaHu, Ha noBepxgocrr,t BorHy.
rofi saHHorrKn pacunaBneHHoro MeraJrJIa. HarconeqHnK ropenKl{,goJrxeH
I{AYntIrtTE pct '.jrq rtil.r^s^d'rrr,, | ( 4n - --v" r 'q r1svsrL' ' rnrLrt Lr-.v Mnll  OT IIOB9pXHOCTII 0a06HTa. OnyCfafOf
npacarotruufi npyToK B nJraMr ropenKu Ha cepe.qrlHy BaHHorrKt4 Ha pac.
cTOrrHUe 8-10 MM OT ee noBepxHocrr.r. .[snxeHr.{eM ropenKl{ CBepxy BHr,r3
cnnaBJrflroT 6a66ur e npyrKa" 3arsaroobpasHuu,qBlrxeHi{eM ropenKr,r
B'uonb HanpaBneHHq HanraBKI'l nepnofi noJlocbr cnrraBns1,T noBepxHocrb
6a66nra, o,qHoBpeMeHHo cnJraBJrfls c KoHrIa npyrKa 6a66ur.

Kaqecreo 3aJrlrBKr{ unn HawraBKH onpereJrrrror Hapyx'brM ocMoTpoM c
uerrbro odHapyxeilus. paKoBHH, nopr{crocreft, HHOpO,UHbrx nrcrrcueHufr,
orcJraHBaHHrr 6a66nra, a raKxe npoueprcofi pa3MepoB HanJraBJreHHOrO
cJrog.

.[onycrcaercs HcnpaBneHue or,qenbHbrx le0ercToB, ecJr]r odrrlac nnoIrlalb
,ue0errHbrx Mecr He npeBbrrrraer 15% nnoua,qn noBepxHocrr{ .uerann. IIpn
I{aJIHqHH ,qeOerrog Ha 6olruefi nlouqa.qn BKJra.ublrrr 6paryrot H BogBpa-
UIAIOT HA NCPCNJIABKY.

3arcalOq}IrenrHofi onepaquefi npH BoccraHoBJreH[ru BKrra.qbrrrrefi ssng-
erc'g pacTaquBaH[e u uabpeHl{e BHyTpeHHefi noBepxHocTu. PacraqnsaHue
BKJIATBTIXEfi NPOUSSOIIT A COoPAHHOM BHIC HA TOKAPHOM HJIH TOKAPHO.
KapycenbHoM cTaHrce. IIpn qtlcronofi pacroqKe rJrs npnua6pnnaHr.rf, 11o
QarcruuecKoMy nonor(eHnrc ueftrcn Bana obrrqHo ocraBJrsrcT npnlycK pa-
I.uyca, panurd 0,1 uu. Itla6penne npousBo,Isr npn c6opKe Hacoca. IIno-
rrlarb KacaHr{s 6a66nroeofi noeepxHocrlr c urefircofi BaJra .qoJrxHa cogTaB-
JIflrb He MeHee 80% nrcua,qn noBepxHocrn rpenr{s. tlucno ToqeK KacaH}rs
,qonxHo 6rrrs 2-3 sa I cu2. Ilpoueparor KacaHr{e c noMorrl.ro KpacKH HJrr{
rpa$ura.

Bo ns6exaHl{e Bo3HI{KHoBeHHs norruHnHuKoBbrx roKoB, Bbr3blBarolufix
sneKTpoxHMnqecKylo Koppogl{Io' BKJIaTbIIITI{ HanpaBtlgrculflx no.quunHn-
KoB Lr3onl4pylor or Kopnyca no.qrrrHnHr-rKa. ConpornnneHr{e rrgoJrsuHl{
ME}I(TY CETMCHTOM H NPHKPYIICHHbIM K HEMY YNOPOM IONI(HO 6Urr HC
MeHee 0,3 Morra. JIns 3roro Bcro noBepxuocrb cerMeHra, KpoMe 6a66um,
noKpbrBaroT MacJro6eHsocrofircofi gManbn. IIpu Heobxo.quMogtr{ saMeHsror
H3o[.flIluoHHble npoKnarKn u BTyJrKu, ecnrd odesxupnBaHue n qucrKa ,rx
He,qaroT noJroxr{TenbHbrx pe3ynbTaToB.

IIpu rcax.uoM KaTIHTaJIbHoM peMoHTe o6sgaremHo 6eperca npo6a ga.
JII{Toro B BaHHy MacJIa' KoTopoe npH noTepe HM gKcnnyararrhoHHblx Ka-
rrecTB gaMeHnerca. Ilepe.q 3annBKofi Hosoro MacJIa BaHHy oqnularcT or
IuJIaMa, npoMbnaror Kepocr{HoM rr rrrlarenbHo BbrrnparcT BeTorubp. IIpo.
BepsIoT c noMorI[RIo KepocuHoeofi npo6u cBapHbre coelr{HeHnfl Ha repMe.
TlIqHocTb. B cnyuae obHapyxenllt Tperqr,rH B MacJroBaHHe npor{3Bo.qflT Hx
pa3.qenKy n 3aBapKy.

Maclooxfial.nrenu nepe.q peMoHToM orrnrlaroT or rpsgu n pagnuqHoro
po.qa oTJroxeHufi rcarc c HapyxHofi, rarc H c BHyrpeHHefi cropoHbr. JInn npo-
BepKu nnoTHocru Bcex coe.qlrHeHnfi, samuoBKn I{ oTeyrerB!{rr noBpgxge_
nufi calrux rpy60rc nocne oqncrKH H npoMbrnrcH coopaHHbre Macnooxna.qu.
TeJrr,r oflpeccoBbrBaloT, co3.qaBar B Kopnyce H Bbr.qepxl{Bas B TeqeHue
l0 vuH.qaBJreHHe, paBHoe 1,25 pa6oqero. o6HapyxeHHyrc reqb n rpy6e sa-
nar4Baror rrnrvr B rcpafiueu cnyqae rnyurar rpy6ry c ,qByx cropoH. ECnu qHc-
no 3arJlyureHHbrx rpy6orc ,qocruraer l0% o6rqero Hx rrr4cra, HX o6gsa-
TenbHo 3ailreHgnT.

IlponepeHHbre Ha nJroTgocrb oT,qenbHbre ceKrltrn Macnooxnagnrenefi
co6Hparor B BaHHe c rpydonpoBo.uaMu u B co6paHuoM BH.qe nepe,u 3aJrHB.
rcofi uacns .qls onpereneHl.Iq oTcyrcTBr{s nporerreK onpeccoBbrBaroT ox-
naxlaroqefi eoaofi.
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I2J. PBMOHT NOIIMUIIHI{KOB C OEPB3HHBHHbIMIT BKJIAJIbIMAMI{

EonsunucrBo HacocoB ocHauleHo HanpaBnsroqr{Mu no.qrrrHnHHKaMH c
o6pesuHeHHbrMr{ KorrbueBbrMu BKJra,qbrruarran (crra. puc,2.l4). Onrrr oKcnny-
ATAIILIH TaKHx nO.UIIHnHLIKOB nO.UTBepX.qaeT Hx HAIeXHOCTb H ,qO[rOBeq-
Hocrb. OIHt'tlut H3 ycnoBufr ux HarexHofi paEoru rrBJrrercr nocrosrHHoe
HarHqHe orrn[IeHHofi or a6pasneurrx npnMecefi cuagrrearcqefi Bo,qbr H
y,qenbHblx Harpy3oK Ha no.qlIHnHHK, He npeBbrrrrarcqnx I MIIa. CMagrrsa-
rctrlag Bo.qa H3 cncreMbr rexHnrrecKolo eo.qocHa6xeHl,tq Hacocnofi craH-
III{H nolaercs B no.quunHHK no.q ,uaBJreHHeM, npeBblluarcqnM ,uaBneHl{e
BHyrpr{ HanopHoro rpybonpoBola Hacoca Ha 0,1 MIIa.

Ocnoensll'r BHIou HgHoca no.quJnHr,rKa npn gKcnnyar arlnr qBrrlercrr
yBenuqeHl'Ie 3a3opa Mexly urefircofi BaJIa Hacoca H noBepxHocrbro cKonb-
xeHnrr Bcne,qcrBne ee H3Hoca. Ilo.quHnHnrc geo6xo,qr{Mo peMoHTnpoBarb
npH yBenHlIeHHH 3a3opa no CpaBHeHHIo c npoeKfHbrM 3HaqeHlreu 6onee
rIeM B 2 pasa. Kpoue roro, no.qIIIHnHuKH c o6pesuHeHHbrMl{ BKJra,qbrrxaMH
Moryr HMerb lpyrue ,Ie$ercru: ocna6neHr,re nocalKr,r Kopnyca B pacrotr-
Kax KopnycHblx qacteft Hacoca, orcnanBaHr{e nnn nolropaHge peggHbr
srcrarsrlrtefi.

3asopsr Mexly BaJroM H no.quHHHKoM u3MepqruT nJracruHqarbrM ulynoM
rrIH Mero.qoM orxnMa. IIns storo c oIHofi cropoHbr B BaJr ynnparor Ho)r(-
Ky HHrHKaTopa, a c .qnaMerpanbno nporllBonoloxgofi HaxHMaror Ha Barr
.qoMKparou. lnuHa xo.ua HoxKH HHIr,rKaTopa npu HaxarHI{ H oTxarr{r.r
IonxHa 6rtrr orHHaKoBa I{ cooTBercrBoBarb 3HarreHurc o.qHocropoHHero
3a3opa B no.utrrHnHr4Ke. llsuepeHr,rfl npoBorrr y Kaxrofo cerMeHTa.

BoccraHoBneHlle npoeKTHblx 3naqeHnfi sasopoB Mexry BaJroM r{ BKJra-
IbIIIIaMI'I' y KoTopblx pe3l{Hoeaq odnnuoBKa H3HorueHa He 6onee ll4 ee
TOJrrrIHHbr, npoHsBogsT nyTeM ycTaHoBKlr npoKna,qoK Mex(.qy KopnycoM r.t
BKJrarb[xaMrd. Perynnponrcy 3a3opoB nponsBo,qrrr B npucnocoflneHnu
(pnc. 12.2), HMrrrupynIrteM ureftrcy BaJra H Kopnyc Hacoca. oHo ercnrcqaer B
ce6s Ban, xecrKo coe,unHeHHufi c OaaHqeM, H Kopnyc npncnoco6neHus.
IlHarraerp BaJra d coornercrByer HoMHHaJrbHoMy pa3Mepy uefircn eana. Ha
BHyrpeHHefr nonepxHocrn Kopnyca BbrnoJrHeHbr pacTotrKn, coorBercrBy-
K'Iqne noca.qoqHblM noBepxHocrflM, conpffranulr{MHcs c KopnycoM nofl-
rur.rnHr,rKa. Barr BMecTe c onaHrleM KpenHTcrr K Kopnycy npHcnoco6reHHq
i i  t araK, qTOobi HecOOCriOCTb IiOB€BXHOCTI{ BaJIa OTHOCHT9IIbHO paCTOqeK KOp-
nyca He npeBbrrxaJra 0,05 uu.

IInn npoae.qeHufl perynnpoBKr{ norrrrnnH}rK n codpauHoM BHre ycra-
HaBnHBaIor B pacrorlKn Kopnyca npr4cnoco6leHner u lqynoM HsMepsmr'3a-
sop 0 Mex.qy BaJIoM H KaxrbIM cerMeHToM. llsuepeHus npor{sBo,usr cBep-
xy u cHr{3y norrrJHnHHKa no scefi ujt4pr{He Kaxroro cerMeHTa. .
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Puc. 12.3. Ilpecc-Qopva Ans Bym(asnsaruu
srcnagHr.uefi no,qruunnrKa:

1, 5 Hnxnsa u Bepxgss qacrr
Qopuu; 2 - cranrsofi ceruenr; I _ .iro6r;
4 - ycrauoeoqHufi naneq; 6 _ pearxoaufi
caofi

sa3opoB B noI[uHnHHKe c o6pesnnerrrru*

2 l

Pnc. 12.2. IlpncnocobneHHe .qrrff perynnpoBKu
BKIS.qbruaM14:

h = d - d r ,

fIIe h - TOJrrqt{Ha trpoKna.urcn; 0
BKnatrbrruev; 6, = 0,12 + 0,15 vu
,qy BanoM H BKJra.ubr[reM.

*ri";;I;!-"#rffiu;3 
- Kopnvc; 4 - pervnupoBoq*bre npoKrrarr*r; s -Koprryc nor.

3areu no'qu?InHHK cHI'IMaIoT c np,cnocodne Hr4n HycTaHaBrrr{Baror Mer(.'qy KopnyccM H KBx.qbtM BKJIarbrxeM npoKJra.qKH, Tonrql,Hy KoTopbrx on-pe,qensnT r.t3 cooTHollreHnq

- Qarcrruecrcufi sasop Mex(,qy BaJroM L- npoeKTHufi pai, anlsrrft sasop Mex.

Ilepea ycraHoBKofi norurranHlrKa npoBepsmr np'neraH'e ercratrHr.refi rcruefrrce BaJIa Hacoca. Illrs groro ureftrcy 
"tna 

noKpbrBaror xfi.qKHM MeJro-BbIM pacTBopoM H nocne BbIcbIxaH?Ifl MeJIa no.qIIIHnHurc codnpa1,T Ha Banyr{ npoBopaqr{Baror. HaueneHHrre roqrcH Ha pe3r.rHoBofi nonepxHocr, np'.uta6punarer ,qo Tex nop, noKa Hx iinoiiia.ui 6yger He MeHee 50 Ti nnoW'lnnpuneraHHfl Kaxroro BKnarbllxa- Itladponrcy pe3r4ubr Bbrnongaror runnQo.aansHofi Marrr,HKofi c uenrcHu a6pas"r"rr* KpyfoM. IIpu arou He ,uonyc.KaroT HarpeBa H nO.UroBaHnn pe3HHbr.
BoccrauoBJreHr,e o'pesuHeHHbrx nrcnarrruefi npn sHaqHTenbHoM Hg-Hoce' oTcnaI'BaHHLr nnn no,uropaH'H pe3r,rHbr npon3Bo,qqr nyreM gaMeHbr

p.3HHOBOTO CnOs. nrg sroro oT.Uenqror MexaH'qecKr,rM nyreM noBpextreH-Hltfi pesnHoerlfi cnofi or cTanbHoro cerMeHTa BKna,qbruJa, a gareM MeTo.uoMBynKaHHsarJur4 n npecc-QopMe HaHocflr HoeHfi pe3HHoBbrfi cnofr. Ilpecc-
$opr"ra (pnc. 12.3) cocror,rr r,r3 HHlrHefr u nepxHefi rracrefi, rcoroprre QHrcCn_
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pyIoTCs oTHOCHTeJTbHo rpyr ,upyra rByMr ycraHoBoqHbrMr,r nanbuaM'.B suxHroro sacTb 3aKna.qbrBaroT cra*nofi cerMeHT BKna.qbrua u QHrccu.pyror ero urn0raMu. BepxHaa qacTb, HMeroulafl npoQulr paOouefr noBepx-HOCTr{ BKna.ubrrrra, r,rMeeT BOSMOXHOCTb nepeMerrlaTbcq oTHOc?rTenbHo ycTa.HOBOqHbrx nanbueB.
Tex'orornqecrcHfi rpouecc ByrrKaHr' sartu. BKnrcrraer e ce6s cnery_Iou'e onepau'l{: no.qroToBKy noBepxHocr}r cerMeHTa, KoHTaKrnpyrorqefi cpesnHofi; np'roroBJreH'e pe3r.rHoBofi cuecu; c60prcy npecc-QopMbr; BynKa-Hld3ar$no IIo,II npeccoM.
Ilorrorosrca aHyrpeHHefi noEepxHocr' cerMeHTa npor{3B..q Hrcs, cIIENb'o YBCNHIICHHq NPOITHOCT}I NPHKNCI{B AHNN PE3HHbI K MCTAJII.IY. 3rY

:ffl::"n, 
npo'3Bo,qqr nyreM gpooecrpyfinofi orr'crKu r4nu naryHr{po-

'[po'ecrpyfinyrc oqucTKy npoBo,qsr Ha .qpo'ecrpyfiHrrx u .upo.eMerHbrxycraHoBKax. B apo6ecrpyfiHux ycraHoBKax lpo6H coooutaercrr KfiHerH-rlecKas sHeprnfl n ,upo6ecrpyfiHorra conJre cxarbrM Bo3,qyxoMr rrordBd€MbrMqepe3 Bo3'qyruHyro SopcyHKy, a B Apo6eMerHbrx - B UeHrpooexHoM rpo-oeverHou Konece' B rcatlecrae paoouero TeJra HcnonbsyrcT rrap'K, H3 Ma-repuana MapKH IIIXI' rBep.uocrrn HRC 62 _ 64 u o"urrrp# l_3 MM.jlpo6r c oolrurnMn cKopocTbro H qacToTOfi, ylapsscb o noBepxHocrr, cer-MeHTS' Orr'ulaer ee He roJrbKo oT oKAJrnHbr, Kopp guu uoKc'.qH'fr nreHXU,HO 14 0T r{Hopo,qHUX MoneKynrpHbrx qacTHU. IlOnepxuoarr-ooane rpo6e-crpyliuofi orrr4cTK, .qonxHa r{Merb ponuufi Maroerrri uBer.cyunocrb npoqecca JIaTyHI{poBaHHq cocToHT B HaHeceHH H Ha cTaJrb;HyIo noBepxHocrb cerMeHTar nP€,rBspr.rreJrbHo orrntrleHHyrc or ]Knpa,pxaB-qI{HbI u nporr'x 3arps3HeHHft, roHKoro cno, (ronrq*ro fi 0,0012_0,0015 vv)naTyHL' JIaryHr'rpoBaHI'Ie npo'3Bo,qsr B 3neKTpoxrrrHbrx BaHHax, K KoTo-pbrM no,qBe.qeH nocroqHHrrfr rorc cnrofi 500-1000 A 
"r"pr*-.HHeM 

6 -12 B. B rcaqecrse aHo.qa cnyxar naTyHHbre nJracTnHbr c corepxaHueM70% uenu u 30% \uurca, o6ecne,ruBalorrlue Halr6olrruyrc npoqHocrb Kpen_JreHHJr pesuHbr K craJrbHOfi noeepxHocTrr. Heooxo.unuufi caofi raryHu o6_pagyercfl B TeqeHHe 20 v,un lloeepxHocrb cerMeHTa noene JrBrv,.r!-rnopa-iil{fi .qonxHa HMeTb paBHoMeputrfi coJroMenl{o-xeJrrbrfr ueer.Ilocne apo'ecrpyfiHofi oo"ar*r Hnn naryH'poBaHnfl noBepxHocrb cer-
f:::T::iT:lrrarcr 

deHslrHoM ,,fa.noura,; , npo.yrur4Baror, a sareM no.Rl'DiI'Afl.JT TOHKT'M EJ-IOEM KJIC' ''JICfiXOUAT", 
NPOCYIUHBAIOT II CHOBA NOKP'I.BAIOT CJIOCM KJICg.

Ilo,qrorosaeHurrfi TaKHM oOpasorra cerMeHT,qonxeH 6urrr no.uBepr,HyrBynKSHHSauHH B TerreHHe CyToK. c yverorrl Tofo, .rro rcnefi ,,refrKOHaT,,
ToKcurIeH u qyBcTBr{TeJreH K Bnare, Heodxo.qaMbrM ycnoBueM rrpn paoore cHr{M sBnrercs o'ecnerreH'e B noMeqeH uu *H'UrrranrHOfi BJIaXHOCTH BO3-ryxa u np[TorrHo-BbrrsxHofi nenr :lrrrsrJua.
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Cupan pesunoBaa cMecb nocrynaeT, KaK npaBnno, B BanbuoBaHHoMBHre' JIHC*' BaJrbuoBaHsofi pe3'Hbr !{MeroT pa3Hyp T.nqr,rHy, 60nruoequcno nop H nosroMy Moryr 6slrs Hc[oJlbgorrta, TonbKo nocJre Karla'.qpo-BaHHfl. Harperaa pe3nHoBafl cMecb B npoqecce KanaH,qpoBaHr.rs He notr.Bepraercs noBropHoMy HarpeBy, xopouo nyilnupyeT.s r! npeccyercs, qrocyu{ecTBeHHo noBbrulaer KaqecTBo .ueralefi.
.[nn nrcra'qrruefi no.qur{nH'KoB HacocoB nprMeHsnT cbrpy,o p$rr'oByrccMecb MapoK 1625 n 3825' rlepeg ynorpeone'HeM pes'HoBbre Jrrcrbr pacKa.TbrBaroT Ha pa60ueM crone H HOX.M no uaonoHy Bbrp..aror saroroBKy..[ns odecneqeHus noJrnoro ganoJrHenna 

Qopnabr H co3.q auurr,qocraroqHoro.qaBJreHHs B npoqecce npeccoBaHn, oOrqaq Macca no.qroToBnenHofr rc o6.Kra.qKe pesr{HoBofi cuecu .qonx'a 6srrr na 3_5 % 60ntw;;;;., pesr{Ho_aofi sytepoBK' roronofi .qeran'. 3arena Bbrpe3aHHyro sanoToBKy np'Krre.I{BAMT K CE'MCHTY BKNATbITIIA H 3AKNA.*'IBAIOT C-rO B NPCCC.QOFMY, NP€TSA.pHrenbHo Harperym .qo reMneparypbr 100- 120 "c.rlro6u noJrJ 
"yxKaHr{3a.

Irl{lt roToBYIo 'qeta,'b nerKo 6ulo H3BrerIb us Qoprrar, g'yTpeH'roro no-BepxHocrb nocnerHefi npnnyrpltBalor ToJIbKo M rrlr4 cMa3brBarot cnanKo:
ilr*:r" 

JraKoM MapKH K-1, rcoroprrfi pasdaBJrsror BoIofi B coorHoruenr,ru

co'paHHyro npecc'0opvy no.qaror no-, npecc, r.[e npo'sBo.q uTcrrnpec_coBaHr{e n BynKaHH3auHs. B npouecce npeccoBaH's peSHHOBAff cMecb 3a_non'ser sce cso60.qHbre Mecra n sopue^, oopruyeT HapyxHbre KoHTypbr'qeran,' c uelrn y''snesu n n3 noJrocr' Qoprrarr ocraTKOB BOS.qyxa H Jre-Tyqnx flFolyrroB, ]rsJrnrrrKa pesnHonofi aruar, npely[pex,qeHns o6paso.BaHHt nop rr ,qpyrux .UeQercron npr,rMeHqroT no.u,npeccoBKy eoprr,rrr. IIol-npeccoBKy npoa3BO,'sr B HaqanbHrrfi nepuo,q BynKa Hngar$rucH',*eH,neMH BTopHqHbtM yBenlrqeHueM,qaBnennq B npecce. Ilpouecc BynKaHr4saIIilHnpo,cxo.qnr np, reMneparype r20- 140 .c , ,Lo.""e 40-60 rrauH nplr coMK.Hyrbrx aepxnefi u HHXHefi qacrqx npecc-QopMbr.
Ilocle BynKaHr.rsarlnu n ocrbrBaHnrir npecc_Sopurr Io TeMneparypbr

:5:::-:: yuj"pBrBaror, BbrHHMarcr roroBoe r{3,qenu€ H o6neq*nr'ranr,,--r rz  pEJl / l t lb l  (OOnOf i r .  
- - rYY5'vr  a. r r r r1 lL l '

Karrecrno BynKaHUsaq?rH K.HTponupyror HapyxHbrM ocMoTpou. Ha-u60nee pacnpocTpaHe'Hbrfi sH.q .parca np' BynKaHnSaur{H - H€-nonnen_e O F l I f g  E t t a e t r " r r ^ '  
^ ^ _ : _ _ _ _  

s - -  - J  - - " u r r a : l c { n t 7 ' -  
, , - - - r v vsvvr''r\cr&'|r{ax 'pH Hg,qocraroqHoM .qaBneHHI{ BO BpeMg npgcco-BaHHs' Hey,uosne?Bop'TeJrbHoM 

KaqecTBe p$r{HoB'fi CVecr.l, cK.nrreHr{r!

ffif# :r:H:""Hbrx 
Mecrax npecc'60pusr, H3*'uHeM KonnqecrBe pe-

B rcopnyce no.qruurrHuKa Hauoonee
Hbr noca.qoqHble no.gcKl{, C noMoutbro
eTcs B pacTorrKn KopnycHbrx .racrefi

HHTeHCITBHOMy r,rSHOCy no,qBepxe_
KOTOpbrx no,qrlrHnHr{K ycTaHaBrr4Ba_
Hacoca. Iloqcrcu paspyuaprc, notr
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Pnc. 12.4. Cxeva nsMepeHus napaMerpoB HanpaB-
rrrrcqero no.qtuHnHHKa

'qeilcrBHeM Kopposur4 u EuHaMHqecKux ycunufi, nepe.uarclil{xcq qepes BanoT poTopa Hacoca. Yserra.reHHe 3a3opa B noca.qorrHbrx nogcKax yMeHb[raeTxecTKocTb nonlxHnHHKa, yBenl4quBaeT 6ueHue BaJIa ?r Br{Opaugro Hacoc-HOro arperaTa.
llsvepnrb sasop qynoM B noca.qoq'brx noscKax HeBogMoxHo r,r3_gaorcyrcrBlrs .qocrylra' nogroMy rns ero onpe,qeJreH's HyrpoMepoM r{sMe-psKlr,gr{aMeTpbr pacrorreK, a cneuHanbsofi crco60fi - aru*a-rp-noargoonrr*noqcKoB Ha Kopnyce no.qunnHr,rKa.
BocctaHoBneH'e npoeKTHblx gHaqeHnfi easopoB B cTarrbHbrx KopnycaxnpoHSBO,qsT MeTO.qOM SJreKTpoHauraBKr{ nocaloqHbrx noscKoB C nocne-

ryroqefi npororrKofi na ToKapHoM craHKe.
B ropnycax' HgroroBJreHHblx Hg rryry'a, npoeKTHbre g'aqeHr.rs gago-

poB BoccTaHaBnI'IBaIor ycTaHosxofi Ha noca.qorrHbre nogcK' cralrHsrx 6aH-.qaxefi c noMorqbro ryxeHoB H HX npoTorrKofi Ha rorcapHoM cTaHKe.' 
Ilocne BoccraHoBJreH's Kopnyca u o6pesuHeH'brx BKJra.qbrilrefr npous-B..gqr c60prcy no.qrrr,n'HKa H H3MepeHr{fl reoMerp'qecK'X pa3MepoB,

orKJroHeunli QopMbr H pacnonoxeHr,r, noBepxnocrefi.
JIng noayqeH's 3a.qaHHbrx reoMerp,qecK'x pasMepoB ra Qoprra pes,-HOsOfi noBepxHocrr{ npon3Bo.qsr ee MexaHr,rrrecKyro o6pa60rrcy Ha roKap-HoM I{rIH KapycenbHoM craHrce. O6pa6orrcy Begyr pesrlaMr4 zs 6srcrpope-xyrqefi cTaJr[ 6es oxrax,qe'Hs. onrnvani"rrr" yuraM, 3aroqK' pesrla,odecnequBaprur.Mr{ KatrecTBeHHyrc o6pa60rrcy, sBrrrorcrr ga.qHrafr yronC = 5 + 6o, yron saocrpeHnfr B = I0 +-15o, nepe.qr{roE }/ron } = 69 + 75".Percoven,qyeMbre pex HMbr o 6pa6orrc u rpr,rBor ri 

"rHuxe 
:

Cropocrr pesaHr4s, u/c . . 0,7 _l
Ilotratla, r"rv/o6:

n n u  t t 6 - " ^ -  ^ - ' -  ^ E -  ^ c  -..y-r ..EptiuEuyt OOpaOOTKe . . . . . . 0rg6 _2
npu rrficroBofi o6pa6orKe . .. . . . O,2g _0,43

f.ny6nna pesanus, MM:
npfl qepnoBofi o6pa6orKe . . . .. . | _2,s
npn qucroBofi o6pa6orKe . . . .. . 0,4_0,6

Ilocle oKoHqaHHs peMoHTa HanpaBngpqero no.qrxunnr{Ka npor{gBo.qnr
I{3MepeHna $arcrHrrecKHx pasMepoB BHyrpeHHefi pacrorrKH, noarooo"rr*
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Ta6nHua 12.t. Oopryunp lril{eDegs nrsoteDog EilrDrBtrsDFo nqNmt

3Haqe-
HHE

d 1 ,  M M d2, MM d3, MM
H 1 ,  M M  H 2 t  M M  6 1 ,  6 2 ,

MM MM
x-x x-x

Oarcrn-
qecKoe

IIonyc-
T.l{MOE

dl 
"o^, :3',1 dzro* h9 d3 

"o^, 
h? Hl* |  HZX 1 0,05

noqcKoB, BbrcorHbrx pa3MepoB, a raKxe oneHHq noBepxHocTefi noca.uoq.
Hbrx noqcKoB orH.Cr{rerrbHo noBepxHocrcfi rpeHnfl (pHc. r2.4). pesynrra-
rbr r.rsMepenufi saHocflr n Qoprraynap (ra6n. l2.l).

I23. PEMOI'T NOI'ilNHUKOB C JIITHOOOJIIIEB'IMII BTCJTAIIHN.qI"'
PeuoHr HanpaBngloulnx noTIIIHnHHKoB c nHrHoQoJrneBbIMI,r BKJra.qblua-

uH (cu. pnc.2.l3) sarnnuaercs npex.qe Bcero B saMeue r{sgoureHnofr rcnen-rcn' JlnrHro0nr no.qnex'T SaMeHe np' yBenlrqeHr{u npoeKTHoro 3HaqeHug3a3opa (0,15-0,2 vrra) Mex.qy ruefircofi BaJra H no,qu[nHr{KoM n 2 pasar H0-rnqu'r rperqrrH H Ha.qnpoB B Jr'fHOQOnresofi rcnenrce, a raKxe norropa-HHH noBepxHocTr{ TpeHuq.
lla usroroBJleH'tl BKJIa.qbIIxefi npnueH.rrror nHcroeofi nurHoeorrb Map-Ku,ucII-E c uapanneJrbHbrM pacnonoxeHr{eM BorroKoH Bo Bcex cnosx. JInssaroroBK' BKnar'ruefi nHCr rurHoQonq pa3p$aroT.qHCKOsofi nnnofi (ron.

''r'ofi 2-2,5 MM r{ .qr{aMerporra 250-350 ur,a) Ha opycrcu nepneH.q'Kynsp'o
HanpaBneHr{ro BoJroKoH. Bucory 6pycrca np'H'Maror Ha 6-g uv 60nrueTon''tlrHbr BKJra,qbrrrra c yqeroM npnnycK a Ha o6pa60rrcy no Hapyxuofi nBHyrpeHHefi nonepxHocrrM.

JInrHoQolI{eBbIe BKJIa.ubItDI'I ycraHaBJr'Baror B Kopnyc noru}rnHnKa
rarc, urodbr BoJroKHa 6uln nepneHlnKynspHbl nJrocKocrr TpeHuq (ocu
aana)' ilpu tarcoM pacnoroxeHr,r' nrruroSonr 6onee ycrofiuua K Hcrlrpa-Hun H noqrn He pas6yxaer B,Bonr BoJroKoH npn Hannrrun BrarD.

c*rrcu 6pycxoe KJrenKH ,qoJrxHbr 6rrrr Hanpa'neHbr no paruycy no.q-
ruI'inHHKa' HX HapyxHas [oBepxHocTb .qoJrxHa xopouo 6rr* no,qor'aHa KBHyrpeHHefi pacrorrKe Kopnyca no.quHnHlrKa u nnoruo npHnerarr rc Hefi.
Jhn sroro dpycrcn o6pa6aruBaror Ha spesepHoM craHKe. Eorcoerre noBepx.HocTll rcaxlofi KJrenKH o6pa6aruBaroT nol yrJroM, paBHbtM nonoBr{He
IleHrpanbHoro yrna a (puc. 12.5,6, e) saroroBKu. UeHrpanrHrrfi yron oI-Hofi rclenKn onpe,qeJrsror lrg coorHoureHus

a = 36012,
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Pnc. 12.5. c6oprca nono'H'br rorrut{nH'Ka c rurHo$onneBbrM' RKrra.qbruaMr{:
0 - p83p$ noAuIHnHHKa; 6, e - ceseHHq rpafinero H npoMexyroquoro sKrraE[uefi i I, 2 -rpaf,nufi H npoMexyroqlorfi BKJra.qbrruui J - nono"r", *oprryca no,qur'n'HKa; 4 _ ynopHaf,

nrlatIKS

rqe z - qr{cJro BKJra.qbrrlefi s HarrpaBngrculeu no.qurHnHHKe, B TOM quc.
JIe H qeTblpe MeTaJIIHqeCKne ynOpHble nJIaHKIit, nO TOIIquHe paBHbre BKJra-
Ibrruy.

HapyxHyrc rroBepxHocrb KJrenKr{ o6pa6arnBanr no pa&rycy R = Dl2,
r.qe D - .qHaMerp BHyrpeHHefi pacrotrKH Kopnyca no.qur{nHHKa.

Ha nHyrpeHHefi noBepxHocrn rcpafiHrirx BKJragunefi (pnc. 12.s,6) sw-
norrHeK)T cKocbr no,q yrnoM fil = 15 + 20'rrrfl noraqu cMasbrsarcqefi Borrr
B SOHy TpeHrrs.

Ilocle usroroBJleHl{s BKna.qbIuI efi u BoccraHoBJreHr{r Kopnyca rpor{sBo-
rsr c60pKy no.qur{nHHKa. coonparoT orrenbHo Kaxryrc nonoBr{Hy nor.
rrrnnnr{Ka (pnc. 12.5, a). CHaqana ycraHaBnr{Baror r{ npnKDenrrflror K Kop_
nycy craJlbHble ynopHble nJIaHKr{, a sareM Hadnparor lnruoSonra"riu
BKna'qbllul{ oT KpaeB K cepe'uHHe Kopnyca. 3avstrcarcqne BKJralbrrur{ IJrsIJIOTHOTO npr{JreraHHs no.urosgnT no.q KJrr{H u gaduSatoT HaBCTpeqy o,qHa
rpyrofi' Brnaguutu,qotlxHbt 6rtrr npr{rHaHbr r{ ycraHoBJrenbr uroTno, Ho
Herryro' TaK KaK rHruoQonb B BO[e pasoyxaer r{ Moxer BbrpBarb ynopHbre
NJIAHK?I.

l6E

Ilocne cboprcr,l rax.qofi nonoBuHbr no.qrxnnHnKa Hx coe,unHsrcT H pac_
TaqI4BarcT BHyrpeHHroro noBepxHocTb Ha roKapHoM Urfti KapycenbHoM
cTaHKe. .[na eroro npon3Bo.qqT BbrBepKy rro,EurnnunKa no nocalorrgbrM
norcKaM r{ onopHofi nonepxHocrH QnaHua Kopnyca noI[rHnHHKa c flor_
pe[rHocrbro ro 0,05 urra. pacrovrcy npoH3Bo.qrr ro rex nop, noKa He O6eC.
neqHBaercff .uHaMerpalsHrtfi 3a3op Mex.qy ruefircofi BaJra r.r nHrHooonn-
eeofi noBepxHocrbro rpeHr.rq no,qurunHuKa, paBHrrfi 0,3_ 0,4 vv.

3arcnro.rnrenrnofi onepaunefi npu peMoHTe HanpaBnsroqero roJllrrnn-
HIIKa Hacoca sBJlslercs lI3MepeHHe QarcrHuecKux reoMerprqecK{x napa-
MerpoB c sanorrHeHr,reM peMoHrHoro soprraynffpa (ra6n. 12,1), cpaBHeHHe
HX C .qOnycTltMbIMH OTKJIOHeHilqMH H npHHrrTr4e pe[reH nfl o npHfo,qHocrl,r
no.qu}rnHr4K.a K 3KCnnyaTarIHH.

fnasa rpnHal{lla1srr

PEMOHT YTI'IOTHEHHT BAJIA

13.1. pEMoHT cAnbrmKoBbrx ynnormnrfi

ca*surcoBbre ynnoTHeHr.r (*"r. pHc. 2.rs,3.9) Hs-sa npocrorbr KoHcT-
PYKIlllll nonyqunH IIIHpOKOe pacnpocrpaHeHHe .qnfl ynJroTrreHHs BaJroB
KpynHbrx oceBbrx n rleHTpooexurrx HacocoB. oHu HagexHo pa60TarcT npn
.qaBneHHH nepe,q canbHHKoM Io I MIIa H oKpyxnofi crcopocrg BpauleHrrfl
uefircn BaJra no 20 ulc.

Muoronetsnfi onblT sKcnnyarauuu canbHnKoBbrx ynJrorseHnfi BbrqBilr
cnelymllll4e cyqecTBeHHble He,qocrarKr4: 3HarrurenrHslfi H3HOC ilrefiKn ea-
JIa B Mecre KoHTaKTa c caJlbHHrcoeofi Hadrnrcofi, oco6euHo 1rpn HannsHH
a6pasnnHblx qacrr4rl B cMa3rrearcuefi Bo.Ue; He,qoJrroBerrHocrb canbHuKo-
soil Ha6uBKH; Heobxo.urMocrb cucTeMarnrrecKoro norxarns rpynadyKcbr
B npouecce sKcnJryaTarluil.

Pevonr ynnoTHeHn-q 3aKrloqaercs B 3aMeHe H3HoureHHofi caltHurcoeofr
Habltercu. 3anaena npon3Bo.qnTcs npn ocraHoBneHHoM HacocHoM arpera-
re. Ha BpeMrr 3aMeHbr oTKmoqaroT no.qaqy cMa3brBarorqefi Bo.qbr H nepeKpbr-
BaIoT.qocryn nepeKarrHeaelrofr Bo.qbl K caJlbHurcoeofi Ha6uarce c noMorrlb6)
croffHo-'iHoro )rirJ-ioTHeHI{9. iipra otcyrcrBnn croqHorrHoro y[noTHeHprrr npo-
H3Bo.qsT ocyureHne nporoqHofr ,racru Hacoca.

HgHoureHnbre KoJrbUa caJrbHnrcosofi Habuercil H3BneKaror Hs Kopnyca e
noMolublo MeraJlnuqecKl,tx KproqKoB nnu nphcnoco6neHwfi n r),^7.,_ .-^vrrv
pa Ha rubrcou BaJIy. Ilocae y.UaJreHufi Ha$uercu H orrgcrKn noBepxHocrefi
ueftrcu BaJra H pacTorrKH B Kopnyce no.q HaonBKy npoBepsror HX cooc:
HOCTb nyreM I{3MepeH}Iq paccrosHHfl Mex.qy Hr,rMH B rrerbrpex vt]r:H rrrecTH.
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pxc. 13.1. Cxeua paspesKn caJrbHnKoBoli Ha6ugrcx Ha Konbqa:
1 - Ban; 2 - cansnrKoBan Ha6rlsrca

Mecrax. OrrcnoHeHHe oT coocHocrlr He .qonxHo npeBbruarb 0,5 MM. BH3y-anbHbIM ocMorpoM onpe.qenflIoT H3Hoc uefiKu BaJIa, cocToflHge pa6oqefinoBepxHocTH H npHHHMaroT pe[eHze o Bo3MoxHocTH ,qarbHefrruefi 3Kcn-nyaTauulr.
IlpuueHneMble B KpynHblx Hacocax canbHHKoBbre Ha6HBKH cocrorr r,r3BOJIOKHHCTOfr CNNCTEHHOfi OCHOBbI, NPONI'TAHHOfi CMA3OqHbIM MATEPI{.aJIoM c rooaBK aMu a*T*OpnrcrrnoHHblx BerrIecTB. B rcaqecrBe Marep nanaBOJTOKOH ttru'teit' Ha6nnorc H.n.nb3yror xnonoK, BOJTOKUa ny6xHbrx Kynb-ryp, ac6ecr, nJracTMaCCbr, yrxepo.q n rp. .[na npon'TKr,r Ha6HSOrc ncnoJrb-3ylor IIHnHHgpoBoe MacJIo' KoHcI'IcTeHrHrtfi cMa3orrHbrfi varepgan, napa.Oun, KacropoBoe MacJro, TexH,qecrcnfi x'p, $toponnacr, rpa$nr, .rl'cyJrb.Qna volu6.ueHa. Han6onruree pacnpocrpaHeHrre nonyrrnnu ac6ecroBbreHao,srcu' npon'TaHHbre cMecbrc MacJra c rpa$nrou. canrHr.rKoByrc Ha6un-Ky BbrnycKaroT B BH.qe urHypa Kpyrnoro, KBa.qpaTHOro uJM npflMoyronb-HOTO CCIIEHH'I.

IIrq HSroToBJreHr'rr HOsofi Ha6HercH HS 6yxru oTpe3amr rxHyp ,qruHOfrn(d + 2h)i, r.qe d - .q'aMerp uefircn Bana; h - errcora Ha6HsKH, coorBer.crByroqas pa3Mepy canbHnrcOeofi rcopobrcn; i - vncno KOJreu B ynnoTge-Hnn' 3areM [IHyp HaoHsrcH nJIoTHo HaMarbrBaror Ha ruefircy BaJra r.rJr' Bcno-MorarenbHylo BrynKy rono xe .qHaMerpa H paspesaror Ha Korrbua (pnc. ii. tj.Ilpolrseo'qsr pa3pe3Ky Kax'qoro Konbrla no npe.qBapr{Tenb'ofi pasuerrce(puc' 13.1, o) Hnu Rcero naKera no cn*panid nog yrnoM 45. (puc. r3.r,6).Ilonycrcaerct pa3pe3arb rrHyp no oc' Bana no.q nprMbrM yrnoM K nJrocKo-crI'I KoJIeu (puc' 13.1, e). ArcrcyparHrd paspe3 nonyqaercs npH o6rrlorrceMecra pa3pe3a roHrcofi nenrofi.
nna ynyulureHHr paOorrr canbHfiKoeofi HaoHBKr,r c xlrBoaofi nponHrrcofinnn n3 yrnepo'q'crbrx Hurefi peKoMeH,qyercs npoH3BO.qHTb npe.qBap'Tenb-Hyp onpeccoBKy KoJreu HaoHercH n npecc-QopMe (pnc. rg.it.tnpeccoB-Ky rpon3Bo,qsr nor npeccorr, co3.qaBarr ,qaBneHne 3S_40 M[J; .qnq ac6ec_roao'rpagnrosofi Ha6nercH (Af) n 20-25 MIIa .qns Ha6nsrcn c Sroponlac-rou (AOT n A<D). Kax.qoe Konbqo BbrrepxuBaror nor ,qasneHr,reM B reqe-uue 5- l0 ulru.
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Puc. 13.2. Onpeccoarca Koneq calrbgHKoBofi Ha6HsrcH:
J -  nan;2 -  srynrca;3 -  xonrqo Ha6nercrr ;  4 -  nyascou

canrHurcoByro ua6nercy cobrapa'or or.ueJrbHbrMn KoJrbuaMH, KoTopbre
ycraHaBntrBarcT s rcopodrcy H no.uxnMaror .qo ynopa pa3beMHofi rrloHrax_
nofi erylrcofi r.l rcprrurcofi. Konrua ycraHaBJrHBarcT co cMerrIeHHeM pa3pe-
3oB Ha 120" npvt HeqerHoM H 180 HnH 90o npn qerHoM qrrcne Koneu Ha6He-
rcu. Bepurr.rHbr yrnoB nepennereHHrr HHTet"r Ha6lreKu JroJtxFrbr 6srrs nanpaB-
JreHbr nporHB BparrleHHs BaJra. I lplr ycraHoBKe soHapnoro Konbua cneJIflT
3a TeM, ,IrO6rr OHO He nepeKpbrBalct OTBepcTn€ Inl noltgolla TexHrlrtecKor-l
BO.UbI.

I lpeneapnTenbHyro 3arflxKy naKera Ha6HercH npolr3Bo.trqr rpyH.ubyrc-
cofi c noMourbrc unHrIeK paBHoMepHoff, 6es nepeKocoe sarqxrcofr raeK
KnIoqoM .uo nosBn eHnfl' 3HaqHTeflbHOf O ConporHBneHuq. 3aterra [oJrHocrbro
ornycKaror rafrrcH H qepe3 3-5 rranH no,qTflruBaior HX BpyrrHyrc. OrcoHqa-
TenbHyro 3arflxKy npou3Bo.qqr npn pa6orarcrqev Hacoce, o6ecneqHsag
nporerlKy TexHHqecrcofi eo.url qepe3 ynnoTlreHne B Konurrecree, Heo6xo-
.qI,!MOM .qnq CMa3KH H oTBOIa TenJroTbr oT ynnoTHeHHrr. ITocne 3aTflXKI,r
caJlbHnKoeofi Ha6HBKH rpyH,ubyrcca .uonxHa BXo.uHrb B Kopnyc He 6oneeqeM Ha 0,3 nstcorbr, Ho He MeHee rreM Ha 2 uu.

B rcpynnrtx Hacocax, KaK npaEHJro, npnMeHrroTcrl ,qsofiHsre ceJrbHHKo-
BbIe y[noTHeHHfl, CocTosrqHe H3 .qByx naKeToB HabHercr.r c soHapHsrrrl
KOJIbIIOM MeX.Uy HHMH, K KOTOpOMy [o.uBo.qHTcs TexHHrrecKaff BO.qa no.q
rIaBneHH€M. JIaeneHHe TexHnqecrcofi eorlr .qonxHo npeBbruarb .uaBJreHHe
cpe,qbr neper ynnorueHneM Ha 0,1 MIIa.

B npoqecce 3Kcnnyaraliuu Hs Ha6HeKr.r BbrrleJrqrorcrr xHpoBbre r{ rpyrue
BeIrIecTBa' oHa ynnoTHteTcf' H TepfleT repMeTnqHocTb. .llng odecneqeHl,rfl
repMeTlrqHocrn npon3Bo,qrrr nepr4o.qnqecKu no.UTrrxKy Ha6rnrcH Ha pa6o-
TaIOUIeM HaCoCHOM afDerare.

13.2. pEMoHT MAHXETHnTx ynnorrmnrfr

Ma gNerHble ynJIoTHeHI'Itt BaJIoB KpynHbrx HacocoB rxr4poKo npHMeHrIrcT-
cfi npl4 nepena.qax ,qaBneHvrs, B rrpe.qenax 0,05-0,15 MIIa. MnorolerHafi
onbrT Hx 3KCnJryaTauHH noKa3aJr cnelynuHe npe?n\4yrrlecrBa nepe.q caJrb.
HHKOBbTMI'I ynJroTHeHHqMH: rUenrurHfi H3HOC rUefircu BaJla, ygo6crno SKCn-
NYATAIJLIU' OTCYTCTBHC B HEO6XOIHMOCTI4 PCTYNHPOBKH H 3AMEHbI MATC-
pHana B TeqeHHe MeXpeMoHTHOfo nepHo.qa.

KoHcrpyrIII4' ynJIoTHeHds Bana c npHMeHeHHeM B KaqecTBe repMeTH-
3l,Ipynqero 3neMeHTg BoporHHrcoeofi MaHxerbr npe.qcraBJreHa etrme (cu.
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Pnc. 13.3. llsrorosaesue H ycraHoBKa MaH.
xefbr:

o - saroroBKa MaHxeBr; 6 - ycraHon.
Ka Ha aan; I - MaHxgrai 2 - aan Hacoca

pnc. 2.16)'. Perraosr raKoro yn-
NOTHCHHg 3AKIIOqAETCg B sAMCHE
lrSHorueHHofi MaHXeTbr Henocpe,u.
CTBeHHO Ha HacocHoM arperaTe.

MaHxery r{groroBJrsroT }r3
nHgrqBor MacnocrofiKofi pe3r.t-
Hbr cpe,qHefi TBep.qocTr{ Tonrqu.
Hofi 4-6 uu (pnc. 13.3, a). Bnyr-
peunnft .qr{aMeTp Konbua npu$}1-
MaroT Ha 5- 6% Mle:Huue ,qr{aMer-
pa ulefircn ynnorHreMoro Ba.ra.
Oraepcrns. Ann KpenexHbrx unu-
JIeK aupybarcr npobofiHnKoM,
npe.qcTaBJrsroulr4M COoOfi 3aro.
qeHnyro Tpyby, BHyJpeusufi qua-
Merp KoTopoft paBeH .qnAMerpy
oTBepcTr,ts.

.[nn ycraHoBKH MaHxeTbr Ha BaJr ee npe.qBapuTeJrbHo pagpegarcr. pag-
pe3 BblnoJIHflKtT HoxoM no.q yrnov 15- 20" c noMorrlbro npocrefiruero npH_
cnocoonentrfl, cocTofirrlero ni rByx cMeuleHHro ,rrrr"oK, HaKJra,qrrBaeMbrx
Ha MaHXeTy H CTrrrHBaeMbrx 60nranaH. Ha qacrn MaHXeTbr, npHJreraroqefi rc
BaJIy' HanHrIbHHKoM lenalor KaHaBKII rrry6nHofi I r"t,t qepe3 Kax.qbre
100- 150 r,arr.r rnq npoxo.qa cMa3oqHoii Bo.qbr H npe.qynpexreur,ts ro.qropa-
HufI pe3uHrt. C npoTHBononoxHofi cTopoHbr Ha KpoMKe MaHxeTbr cHHManr
Qacrcy nor yrnorrn 45o no sceft TonrquHe MaHXeTbr

Ilo.qroroeneHHlurc TaKr.rM obpasou MaHXery ycraHaBnr{BarcT Ha Ban
(prc. i3.3, d). IIpn eroru *o"tu*irpyrcu1yrc . 

"rnbr 
or.r" iu 

"u'pu"n"r,HaBCTpeqy.qaBneHr40 ynnoTngevofi Bo.qbr, a KpoMKH CKOCa B pAspe3e MaH-
xeTbr HanpaBnsnT B CTOpOHy BparrIeHH, BaJra.

3areu cKreHBaror Mecro pa3pesa MaHxeTbr Ha Bany. crcneusaHne npo-
HgBo,qflT KJreeM MapKId 88, rcotopufi ctoerc rc sog.qeficrBl,trc Bo.qbr H BJrax-
Horo Bo3.qyxa. IloaepxHocrn cKocoB nepe.q cKJreHBaHHeM npoMbrBaror qnc.
rrru OeHgLIHoM H BblcyunBarcT B TeqeHHe 30 unu. 3areu noiup*"ocrr.r no.
KPbIBAIOTCg TOHKI{M CTOCM KJIEfl, A qEpes 15 t,rZH - BTOP6IM CJIOEM. IIOCNE
ZD-uuayrHoli BbI.uepxKI'I KoHqbI coerr{HflroTcrr BHaxnecrKy r{ noMerqarorcfl
B saxHMHOe npHcrrocobnenlre, n KoTopoM npu yrexbHoM ,qaBneHulr
t72

c)

0,2 MIIa MaHxeTa Bbrlepxr.{BaeTcq B TeqeHr{ e 24 q. Ilocre cKJreHBaHus
MAHXCTA NOCPE,qCTBOM KOJI€U IT UINHJICK NPHKPCNJISCTC' K KOPNYCY HA.
coca.

MaHxerHrre ynnorHeHuq He .qonycKaror pabory 6es cMasbrBarouefi
Bo.qbr, B pexHMe cyxoro TpeHHs. B erou pexHMe Haonngaercfl HarpeB
pe3HHbI' ee HaMa3bIBaHne H HaBOJIaKI,IBaHH€ Ha MeTannHqeCKyrO nOBepX-
HOCTb BAJIA.

I33. PEMOHT TOPIIEBMT YII'IOrrUrurI
IlcnonrgoBaH'e B KpynHbrx Hacocax ropqeBbrx ynnorHeHufi (cu.

puc' 2'17' 3.10) no3BonI'IJIo ycrpaHnrb cyqecrBeHHbrfi ne.qocraror( caJrb-
HHKoBbIx I{ MaHxeTHbIx ynnoTHeHnfi, cnRsanHstfi c HgHocoM BaJra B Mecre
KOHTAKTA C YNNOTII'NIIIHM SJICMCHTOM.

B ropqeeoM ynnorHeHulr, napy rpeH'ff Koroporo oOpasynr nnocKoe
pe3I'IHoBoe Konbuo !I Bpalqanuufics .qHcK I,I3 Hepxageb[Iefi craln (cu.
puc. 2-17), naulonbureMy r{3uocy no.qBepxeHbr pesuHoBoe Konbrlo H pa6o_qas noBepxHocrb .qncKa. PeuoHr raKoro ynnoTHenr!.fl gaKJrpqaercs B 3a.
MeHe 

lsHOUreHHoro peSHHOBOTO KoJrbrla H B BOCCTaHOBJTeHT{I{ [oBepxHo-
cTH IHCKa.

Konruo HsroToB,rsroT H3 r'crosofi Macnocrofircofi pesnHbr cpegHefi
rBeprocrl{ TonuuHofi 5-6 ur'l. ItlnpuHa ynJloTHseMofi noeepxHocTr.r, Ha
KOTOpyrc HaHocsr cMa3oqHbre KaHaBKH .qnfl nporeKaHHfl OKOJTO I n/r'rnH
cMagorrHofr so,qH .qns fipeI]mpex,qeH]r, no.qropaHus p$Hnbr, ,qoJrxga 6rrm
He MeHee 50 vrra. ynnorHrTeJrbHoe Konbrlo .rnn ygq6crBa MoHTaxa npe,q_
BapATenbHO paspe3aloT''a 3aTeM CKJIeHBaIOt 

"U "Uny. 
PaSpeS r"rngn""rgT B

BH'qe Kocoro cpe3a nor yuov 15-20', HanpaBJIeHHoro B cropoHy Bparqe-
Hl'tff 'uHcKa' TexHorornq cKJrenBaHI{s aHanorrrqHa TexHoJrornn cKJreHBa-
Hr4s BoporHlrKoBofi uaHxerbr.

Pabouyro ropueBylo noBepxHocrr npauanulgpgcs ,q1acKa BoccraHa y3nu-
Balor nporotlKofi ua ToKapHoM craHKe ,qo y,qanegl4g cJIe.qoB HgHoca u noc-
r IA  f , t zh r r r r r r  r  r r t  n r ' l  - -  -  - - - - - -  -  L rJ^V/4J rvu{'rrvr urJrvrr#uEaHueM. urepoxoBarocrb BOCCTaHOsngHHOfi noBgpxHo-
crn .qonxHa coorBeTcrBoBam Ru = 0,32 + lr2SMKM.

cporc cryxdrr ropueBoro ynnoTHeH's onperensercs H3Hococrofirco-
CTbIO nanbl TnellDfq l f .1l tTqtfrrtnrrh'r" ' i ,  r t^--F- - -_5__ _r,y- .qrrr l1. lJrvul.yr^ r\vJrtrI l .  f laHooJleg Ha.qgxHbtM, IOn-roBeqHbIM H repMeTHrIHbIM qBJIqeTcE TopUeBoe ynnOTHeHI4e C KOHTaKTH-
pyroulHMr,r KOnbuaMr{ H3 CHnHqr,rpoBaHHOrO rpa0r.rra ($ra. pHc. 3.10), rco.
ropufr noflyqarcT B pe3ynbrare nponHTKH nopr{cToro rpaSura pacnnaBJreH_
HbrM KpeMlrHeU- KaponAHarr sasa ooycnoan'Baer BbrcoKfle Qusarco-uexa-HuqecKue noKa3areilu u xr,rMr.rqecrcyro crofiKocTb, a ceo60,qHnfi rpaQI{T _
aHru$pnKrlrroHHbre cnoficrsa. B ynnoTHeHlrsx KpynHbrx HacocoB ,,apy
TPCHI{fi I{STOTOBJI'IOT N3 CI,{JII{IIHDOBAHHOTO TPAQUTA MAPOK CI-M, Cr-N,
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Cf-T B Br4,ue KoJreu, BKJreeHHbrx B pacTorrKu Bpaqapuefics H HeBpaqa.
nu€frcs tracrefi.

PeuoHr ynnoTHeHrafl npor{3Bo.qflT npn HgHarrrrlB aHtfir BbrcTynarcuefiqacrH Konbua r,r3 cr{JrHur.rpoBaHHOrO rpaQura Ha.q pacTorrKoit, frp,u peMog.
Te 3aMeHflror H3HoueHHbre Konbua. .[nn aroro Buaqane yrafisrcT r{g pac.
TOTTKH H3HOrrreHHoe KoJrbuo H oq,ularcT ero oT ocrarKoB Knes. 3ry onepa-
UHIO BbINOJIHSIOT NPOTOIIKOfi UA TOKAPHOM NNH KAPYCCJIbHOM CrAHrcE. O6.pa6orrcy BbInorHqIoT pe3I{aMI,r c nnacl'HHaMv }rs rBeproro cnrraBa BK-g co
cne.qyrcqefi reouerpuefi pexyqefi qacru: nepeguufi yron T = I0"; sagHufiyron c = 8+ l0'i rnaaHrrfi yron B nnaHe e = 45*60.; pa.qgyc npn.Bep-
rrnHe r = I + 1,5 uu. O6pa6orrcy npousBo.qsr npn co6nro,qeHn?r ln"nyrout"*
pexHMoB pe3aHtifl: cKopocTb i = 1,5 + l,g3 rra/c; no.qaqa Ha o6opor so == 0,1 + 0,15 vvr; r'ry6,Ha pe3anus t = 2 + 5 vr"r. [InpnHa pacToqKr,r ,qoJrxHa6rrm Ha l - 2 uu 6onuue ur4pnHbr Konbrla.

Konrua Hs cun'u,poBaHHoro rpaQlrra HgroToBnruor Ha cneufian'g,po-
BaHHoM npe'qnpl4flTun' KonilIa Oonruoro .qlraMerpa H3roroBJrsrcT cocTaB.HbIMH H3 HecKoJlbKHX CeTMeHTOB HCXO.qJT I{3 TeXHOrOrI4qecKHX BOSMOX.Hocreii nponsBo.ucrBa.

BrcreusaH,e Koneu B pacroqK' KopnycoB npo'gBo.uqr onorccH.uHofr
cuolofi MapKH 3.u-zo' Ilepe'q cKJIeuBaH?IeM cocraBHbrx Koneu rrrlarenbHo
norroHsrrcT CTbrKr{ cefMeHTOe. B npegBap,TenbHo ooegxnpe'Hbre pacroq.
KH 3ANI{BAIOT NPHTOTOBJIEHHYIO 3NOKCI{THYIO CMONY B KOTNqECTBE, O6CC.nerr'BaroueM SanoJrHeHrre nycTOT nocne ycraHoBKr,r KoJreu. ooesxrpeH.
HbIe KoJIbua ycraHaBJIHBaIor B pacroqKlr, HarpyxarcT rpygoM, aorli"r"y,qeJrrHoe ,qaBneHne 0,2 MIIa, r{ Bbr.qepxr{BarcT B TeqeHH e 24 q. ycraHonrcy
Koneq B pa3beMHOM ynnoTHeHHI,r npoI43BO,qgT ot cTbrKoB K cepe.qHHe, HanoBepxrrocrn cTbrKoB rcnefi He HaHoc.ffT.

Ilocne BKJIeHBaHI4fl KoJIeu npon3Bo,qqr o6pa6orrcy runnSoBaHr.reM pa-doqefr ropqeaofi noBepxHocrl{ Ha yH?rBepcaJrbHo-rrrJrusona*HoM craHKe.Itllr'r0onaHHe ocyuecrBJltlor aJrMa3r{brMt4 KpyraMr{ Maprcn ACp B cnery-
IoIrlHx pexHMax: eKopocr* y'= _a0 Lt/c; no,qaria Ha -a_-_:_: : ?, ̂ - .
rnvouua pe3aH's / = 0,rs + 0,3 uv. B *uo..rru"JJllJ.*":#il":*##
XH.EKOCTH npr4MeHrroT 3Mynbclrn c co.qepxaHr,reM 2_3% co,[br.

f f n g  n r r ^ . r r r 6 E ar'-.r-,r vr\vrry..r\rrrD'\,. qr,rcroBoH oopaooTK[ pabouux noBepxHocrefi npu-
MeHrrroT ,qoBo.qKy. TexHonoruqecKnfi npoqecc .qoBo.qKH cBo.quTcg K crna.xI'IBaHHIo HepoBHocrefi c noMoulblo aOpaszsnblx nopouKoB B nplrcyrcrBn'
cMasorrHbrx cpe.qcrs. cNaasoqHafl xH.qKOCTr odpasyer Mexry noBepxHo-
crsM' npuruportuofi nlurbr H KoJnua cnofi, HacbrrqeHHrrfi a6pasneHrrulr
MarepnanaNrLr. IIpn perraoHTHbrx pa6orax npnMeHsror ,qoBo.qKy Ha npuTr,r.porlHblx nJIHTax-
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[ng ,qoso.uK]t Moryr 6sttr ncnorrb3oBaHbr pa3nnqHbre a6pasuBHbre no-
potrrKH: 3neKrpoKopyHr, oe.nHfi rcapoopyHg, rcap6ng oopa, arrMa3 cHHrerH-
qecrcufi. IIpu nu6ope Marepuana abpasuna Heo6xogr,ruo, uro6br rBeprocrb
a6pasnna 6ula Bbrrrle rBep,uocrr,r noBepxHocrn npr{TupaeMono gneMeHTa
napbr rpeHr{s a 1,3- 1,7 pasa.

B rcaqecrBe ocHoBHoro HHcrpyMeHra npn pyuHofi roBorKe Hcnonb3yrlr
qyryHHbre H creKtrfiHHbre npr,rrupbr B BH.ue KpyroBoro ,utrcKa. Konrqa Hg
cnnurrl{poBaHHoro rpaQnra .qoBo.qqr c HcnoJrbgoBaHueM anMagHbrx nacT
Ins npe.uBapnrenbHofi .qosoIKr{ Maporc AII-20, AII-14, Inrr oKoHqarerb-
Hofi - MapoK AII-10, AII-5. .llosoarcy npon3Bo,uflT EBu)KeHueM.KoJrbua B
BH.qe qHQprt 8 nor .qaBneHl{er''r 0,03- 0,05 MIIa npn nperBapurenbriofi n
0,01-0,03 It,,lIIa npu oKoHqareJrbHofi gonogrce. crcopocrb nepeMeuleHus .qe.
Tann lonxHa cocTaBnirru 0,1-0,5 v/c.

IlonepxHocru TpeHnrr Koneq .qorxHbr 6rnr o6pa6oraHbr ,uo uepoxo-
Barocrll' pannofi 0,06-0,1 vrcr'l. HennocrcocrHocrb pa6oueft noBepxHocrn
aneMellTa napbr rpeHurr,qoJrxHa 6unr He 6onee 0,001 MKM, ua erofi noBepx_
Hocrn HelonycruMbr pncKr{, paKoBHHbr, TperquHbr, cMorrsr. IlnocrcocrHocrb
pa6ouefi noBepxHocrl{ peKoMeH.qyeTcfl KoHTponHpoBaTb nrrocKonapan-
neJrbHbrMu creKJrsHHbrMI,t nJracrHHaMH no nHrcpQepeHuHH cBeTa.

IIpH perraoHre ropueBoro ynnorHeHr{ff npoBepsrcT ycr{nue r{ .qeOopva-
uHIo npyxltH, o6ecneqnBaloqux repMerr,rrrHocrb napbr rpeHgr. Ycunue npy-
xr,rHbr He .uonxHo cHr{xarbcrr 60lee qeM Ha 20%, a ocraroqHas aeo0pva-
III{5I He .qonxHa npeBblulatr 10 %.IIpu npeBbrIxeHHH .qonycr}rMbrx napaMer-
poB npyxuHrt or6paKoBbBarcT 14 H3roroBJrfnor HoBbre. IInq H3roToBJreHHs
npyxl'IH npHMeHtIoT yrnepo.qncrbre H Hlr3KoJrerHpoBaHHbre cranu MapoK
60f, 50fC, 4Xl3 n lpyrnx, a raKxe rrepxaBemrqne cranu u cnnaBbr MapoK
t2xl8Hl0T, l0x17Hl3M2T, 36HXTI0.

Haannrcy npyxnH BblnorHqlor Ha roKapHo-BnHTopegHbrx cTaHKax c no-
Morqrn cner{HanbHoro npucnoco6leulrs.

Ilocle HaBr,rBKr{ npyxr,rHbr npoxolqr cneqraanbHyro reprraoobpaOorrcy,
COOTBeTCTBylotUyrc MapKe r4enoJrb3yeMoro rlaTepHaJra.

IInn ynnoTHeHHs 3agopoB Mexry no,rsuxHbrMn r{ Heno.qBuxnbrMn rera-
nfrMH TopUeBbIx yuotHeHufi npI,IMeHsIoT ynnoTHl{TeJrbHbre pegilHoBble
KoJIbIIa- f lnu neunHTe nrrFTrrnrJrG r/r ' r6rr^ntra *rnA--:=6---= =:! ' : :  u-J:YAv'ariv .r 'vEivf jr :a,- l  j i  Lial i i (rEn.i  Ji iJi iJTi i i , iTenbHbix KOJTeII Hg
peKoMeH.qyercfi H Hx 3aMeHqlor Ha HoBbre. B npoqecce MoHTaxa ynnoT.
HHTeJIbHbIe Konbqa cneltyeT nperoxpa:{qrb or nepeKocoB, cKpyrrHBaHvtfl,
MexaHurrecKHx noBpex,qeHnfi H no.upegoe. lloeepxHocrtr conpmaeMbrx Ie_
ranefi npu c6opK€ ,qolxnrr 6urr qucrbrMn H cMa3aHHbrMr,r nHeptHofi rc
MaTepl{any KOneU CilaasrcOfr unu pa$O,refr NnIrcOCTbro, O6naIaUrIHMH xO.
poruHMH cMa3brBarorrtnMu ceoficraavH.
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fnaea qerupnernlaTas.

CEOPKA }I UEHTPOBKA HACOCHIilX ATPETATOB

I4.I. OCHOBHIilE TPEEOBAIII{fl K CEOPKE H.ACOCOB

Cboprca flBrqercr 3aBeprxaurtuM sranoM TexHoJrorurrecrofo npoqecca
peMoHTa Hacoca. Ka'recreo cOoprcu cyqIecTBeHHo BJrHfler Ha pa6orocnoco6-
HOcTb' Ha'UexHocTb H,qonroBerrHocTb oTpeMoHTHpOBaHHoro Hacoca. C6op-
Ky KpynHoro Hacoca npor,r3Bo.qrr Ha nacocsofi cTaHuHH, Ha Mecre ero
ycraHoBKH, B COOTBeTCTBHT.T c rpe60n aHHflMU C60pouHux qeprex(efi, uH-
crDyKu!{fi 3aBo'qoB- I{3roroBnrenefi HacocoB tr 3neKTpornnrarener, a
TaKxe peMoHrHofr .qorcyMeHTaul4tt, paspa6orasHofi rnr,qaHHoro Hacoca.

Ilepea cdoprcofi Heo6xo.qnMo npoBepgTb KaqecrBo 6eroHuux 6yrr.qaraeH-
ToB Yr Ha.uexHocrb cBt3n 6eroHa c MeTaJIJIHrrecKHMI,r noBepxgocrsM'r
o6nHuoeoK 3aKnalHbrx .Jacrefi Hacoca. Kaqecteo OynaauenTa onpe,qeJrrror
npocryKr.rBaHHeM MOJTOTKOM. fnyxofi 3ByK cBr{.qererrrcrnyer o6 oTcyr.
crBlII4 cB93u deroua c MeTarInoM HJIII Halrut:tuu nycTor e 6eroHe. B erou
cflyqae s o6nnuoBKax BbrcBepnnBaror orBepcTna, n Qyn.qaMegTax Bbrpy_
6anr H Y,ualsror HeKaqecTseHHrtfi 6eroH, rrpoMbrBaror, cMaqr{Baror ue-
MeHTHbIM MoJIoKoM I4 sa.qenblBaK)T o6pasonaBlrluecg nycrorbl nJlacTlrqHbrM
6eronor'a, uMerour.rM Mapr(y 6oree BbrcoKyro, qeM ocHosHofi 6erou QyHaa-
MCHTA.

IloctynaroulHe Ha cbopxy cocraBHbre qacT,, orpeMoHTHpoBaHHbr e nnu
BHoBb H3roroBneHHble peMoHTHbIM npe.qnpHsTr{eM, cHsrbre c peMoHT upy-
eMoro Hacoca u npH3HaHHbIe ro.EHbIMH 6es peuoHTa, a raKxe nonyqaeMbre
KaK 3anacHble' .qoJIlI(HbI cooTBercTBoBaTb rpedonaHnsM peMoHrgofi .Uo-
KyMeHTarJVH, npofrru exo.qHofi KoHTporIb c 3anotrHeHr{eM cooTBercTBy-
rorrlefo Qopuynapa H vMerb npnHqryrc Ha npernpH flTU:nMapKHpoBKy.

MoHrnpyeMoe obopyaoBaHue ,qorrxuo 6urr oqnuleHo oT gafpss nenmfi n
KoHcepBHpyIolIIHx 3aIqHTHbIx cMa3oK H noKpbrrnfi. Cua3oqHbre KaHaJrbr H
oTBepcTI,Is ,uonxHsr 6rrrr npoqurqeHbr, npoMbrrbr H npo.qyrbr cxarbrM Bo3.
IIyxoM. Bce coeraRHhre rracTr4 Heo6xo.qnl,lo cobliparb coinagiio liMeroul€ftcg
Ha HHx MapI(I4poBKe. IIa sanacublx qacrsx H BHoBb lrgroroBJleHHbrx ,qera-
n'Ix cfle,qyeT HaHecTrd MapKHpoBKy, yKa3brBaroqylo Hx nplrHaIJrexHOCTb K
onpelenesHofr cOopouuofr e.UHunrle H Bgar,rMHoe pacnono,xerrge.

IIpn c6opKe cocraBHblx qactefi peKoMeHryercs HaHecTH roHrcnfi cnofi
cMa3oqr-rbrx MarepHaJroB Ha Bce noca.qoqHbre H pesrdonue noBepxHocTlr
BaJIoB' Gorcosste noBepxHocTl4 unoHoK H [rnoHor.rHbrx na3oB, pa6oune no-
BepxHocrl.l urr$roB, pe3b60srre noBepxHocrH KpenexHbrx coeruHeHnfr.

Heueranrr,r{ecKrre npoKna.qK' roJrxHu 6'rr q'crbrMl{, rna.uKruur. 6es
paccnoeHufr, crcnagoK, BbrpbrBoB r4 Ha.unoMoBr ,EoJIXHbr nJroTHo npuJrerarb
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K conpsraevofi noBepxHocrn. Han uque BbrcTynoB [poKnaroK orgocl{TeJrb-
Ho Kpas conpffraeMofi nosepxHocru He ,qonycKaercs. Crrrrcogrca nnocKnx
npoKnaroK,q0nxHa ocyutecTBnsTbcsr no cnocooy "tracroqKr4Ha xBocrarr.
PesnHosrre ynnoTHuTeJrbHbre KoJrbr{a npn ycTaHoBKe Heo6xo.qnMo npei
I{OxpaHqTb OT nepeKOCOB' CKpyqHBAHHn, MexaHHqeCKnx noBpelrleUUfi 

'A

nopesoB.
IIpu c60pKe cocTaBHbrx uacrefi, HMeroqnx B conpsxeHnu nOCa.qKH C

3a3opoM, .qoJIXHo 6uTb obecneqeHo Hx oTHocuTenbHoe nepeMerqeHne 6es
nepeKoca H sae.uaHufi.

Cdopra coe.ql'IHeHutrt c natsroM npousBo.qrTcs npr{ HopManrHofi TeMne-
paType coe.qHHseMblx .qeraneit, a raKxe nplt no.uorpeBe oxBarBtBanrqefi
l.l,nn oxJrax.qenlru oxBaTbrBaeuofr .uerann. IIpu coe,qHHeHHH .qeranefi c
HopMaJIbHofi TeMneparypofi npHMeHalor coorBercrByroqHe npeccsr. ycn-
nHe flpeccoBKl{ onperensloT no coorBeTcrByrcrrlHM Qoprraynau. IIpu san-
peccoBKe cTaJIbHOro BaJIa B cTaJlbHyro BrynKy opHeHTUpOBOqHO CqHTanr,
qro ycunne 3anpeccoBKr{ p= 20AI, rge pa H; A - Harsr, MKM; t _
.qnnHa KoHTaKTnpyeuofi noBepxHocrn crynur{br, MM.

IIpu c6opKe coernHeun.a c npr{MeHeHHeM nororpeBa ultu oXJraXtrenus
retanefi seo6xorltMylo reMneparypy MoxHo onperenurb no rfoprrayne

t0-3 a
[ -- a d '

f,qe a .qlraMerpanrHrrfi HaTflr, urcr"r; d - HoMHHaJbuuft rr{aMeTp or.
BepcrHq' MM; fi - rcosooHUHeHr rnHefiHoro pacurnpeHHfi.qerann.

Harpee oxBarblBaloutefi .qeranll npou3Bo.qsr r.rnryKqrroHHbrM cnocooou
B neqax I{ BaHHax' lls oxnaxreHnil oxBaTbrBaeMofi rerarn rlcnonbgyror
TBep.uym yrneKHCnOTy' x'rrcufi eos.qyx n aMM'raqHbre xolo.ql{nb'HKl{.

C6oprca ygnoB c notrut{nHr,rKaMr{ KaqeHHq npou3Bo.q urcrr nocJre npo_
MbrBKr,r no,quunHr,rKoB g- l0 %-uatv. pacTBopoM Marur{Hgoro MacJra g 6eH-
3HHe' npocyIIIKH' nporHpKH H cMa3bIBaHHs noca.qoqHblx Mecr MaTuHHHbIM
MacnoM' HanpeccoBKy no.quunH'KoB npor.r3Bo,qrr c noMourro onpaBoK rrnpecca. JIrs o6nerrreHHrr HanpeccoBKH noruHnHHKa Ha Ban ero nperBa-pr{TenbHo no,qorpeBaroT B TeqeHHe 15- 20 MUH B BaHHe C FOpqrrHM MauHH_
HbIM MacnoM .uo reMneparyprr 80- 100 'C, 

a npn 3anpeccoBKe B Kopnyc erono,qorpeBaloT crpyefi rOpnuero Bo3.qyxa nnr B MaCnsHOfi eanHe.
ilpn e6opKe no.qul'nHuKoB .qoJlxHbr 6rrrr odecne.reHbr: coocHocrb MHo-

roonopHoro BaJra, coBnaleHlre cMa3orrHbrx oTBepcrnfi no,qurHnHHKoB ItMarHcTpanH' Ha'qexHoe QnrccupoBaHHe BKJIa.qbrrIra B nocreng or rrpoBo:paqLIBaHUs H OCeBOTO CMerrIeHr4fl,r 3a,qaHHoe 3HaqeHHe 3a3opa Me)K,uy cTeH_rofi no,qrrrnrrHHKa u nrefircofi eana.
B co6paHHsrx syduarbrx H qepBsqHbrx nepe.qaqax ,qonxHbr 6urr ycTa-HOBneHbr HeooxorHMbre 60rcosrre H pa.qHanbHbre 3a30pbr Mexry syoraun
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KoJIec. 3asopu H3MepffIor tqynoM trnn onpelersror npoKaTbrBaHlreM
Mexry sy6rnun cBHHrIoBofi npoeoJroKn c noclrenyrculnM r{gMepeHueM ee
,ue0opMHpoeaHHofi qacrn. IlpanulrHocrs c6opKr{ H npr{neraHna sy6ren
npoBepcercs no pacnonoxennro ngrefi KoHTaKTa Ha noBepxHocrrx
sy6ren. IIpn npannJrbHoM gauenneHun orneqaToK .qonxeH 6urr nocepe-
rHHe r{ saHHMarb He MeHee 0,4 eucorbr H He MeHee 0r5 gnuHrr sy6a.

3arsxrca pesrdoeux coeluHesufi npu c6opKe .qoltxHa ocyqecTBJrsrbcs
cneuHaIIbHbIMH K'IrcqaMH' nogBongrcq?IMH orpaHHqltBaTb H KoHTponupo-
Barb KpyrslulHfi uouenr 3arsxKH. PercoueH.qyeMbre MoMeHTbr 3arfixKt{
pesrOoeux coe,qnseHnfi npr.rBeleHbr HHXe:

Ilrauerp MerprqecKofi pesu6u, MM. . . . .
Mouenr 3arflxKn, FI . v .
Ilnaverp MerpHqecKoft pesr6u, MM . . . .
Movenr garrrxKu, H. v .
Jlrar'rerp MerpnqecKofi peer6u, MM . . . .
Mouesr garsxKr, H. v .

t2 16 20 24
35 - 50 90 - 120 130 - 170 320 - 360
30 36 42 4E
520 - s60 920 - 9',10 1420 2140
55 64 72 E0 85
3450 5200 El50 12200 t3 800

IIpu noaropHoM HcnoJIb3oBaHHH KpenexHbrx r{3.qennfi uoueHT gargx-
KH yBerrurruBarcr Ha l0-lS%.

Eonru B orBepcTns ,qeTanr{ IonxHbr Bxo.qurb cBo6oIHo, ga3op Mexly
6onrou H reraJrbn roJrxeH 6urr paBeH 0,1-0,2 MM Ha l0 r,arrr rr{aMerpa
6onta B orBercrBeHHblx coerrrHeHuflx 14 0,5 uu B o6brrrHrx. ItlnnlrbKl{
.qorIXHbI 6rnr saBepHyrbl nJloTHo Ha Bcro ItrHHy pesb6oBofi qacru rrepneH.
.ql{KynspHo nnocKocru .qeraJrn, nepeKoc'.qonycKaeTcr He 6onee 0,15 uu
Ha 100 rrnr*l InI{Hbr urnuJrbKn. fafircn ,qoJrxnbr HaBHHqHBarbcs Ha 6onr
(ununrrcy) ao Mecra nocarKu BpyrrHyro, Ho He .qoJrxHbr uMerb rcaqKn. 3a-
TSTHBaHI'I€ FaeK npu OonruloM qucne bortos u unr{Jrerc HeodxoguMo npo-
BogI{Tb B onpe.qeJleHHoM nopslKe: 3aBHHTHB npe,qBapr{Tetrbno sce rafircu
,qo conpnKocHoBeH:nfl C.UeraJrbrc, nocreneHno (no u3 - l/2 060pora) nog.
TqrHBarcT rafircn B nocJre.qoBareJrbHocrH, ooecne.ryrBarouefi paBHoMepHyro
garsxKy H 'rcKJrro,rarcuefi geQoprrlarlnn .qeraJrr{. Ilocne gaTrxKr,r 6onr
(urnunrrca)gonxeH Bbrcrynarb Har rafircofi na2-3 HHTKH.

,IIna npegynpexreHfifl caMoorBr{HqHBaHHfl raeK ,qoJrxHbr g o6ssarem-
HOM nOpflIKe ycTaHaBJrHBaTbCff npe,qycMoTpeHHbre cpe,qcTBa HX cTOnOpe_
Hlreri npyxr{HHbre }r Qnrypxue uafiorr, rcourprafiK}r, urnJrHHTbr H.qp.

IlpnueHnrb npn c6oprce HacocoB KyBan"qbr, 6apcn lt lpyrue y,uapHbte
HHcTpyMeHTbr He peKoMeH,uyeTcs B cBs3H c reM, qro oHH.ue$oprrarapyror re.
TaIwt, obpasynr BMqrHHbr H 3a6onHbr.

I4J. CEOPKA OCEBIU( HACOCOB THIIA Orts

C6oprcy HacocHoro arperaTa nocJle peMoHra rpor.rgBo.qsr B nocne,qoBa-
TeJlbHocrll, o6parHo H3noxeHHoil e rn. 7. Cboprcy BepTr{KanbHbrx oceBbrx
HacocoB HaqI,IHarcT c ueHTpoBKrr KopnycHbrx t{acrefi orHocgTeJrbHo Beprg-
rcansHofi ocu arperaTa.

HapyrueHue ueHTpoBKI{ Heno.qBHXHbrx qacrefi HacocHoro arperaTa
npoucxo.qwT H3-3a npoca.uKu H cMerrleHus oT.qeJrbHbrx tracrefi 3.UaHnrI Ha_
cocHofi ctanIllu.t, pa3pyureHng 6erosHsrx QyH.qaMeHToB, H€.[ocraroqHoro
3aKpenneHr,rs KopnycHbrx rracrefi H no rpyrHM npHqHHaM. HapyureHr{e
ueHTpoBKu flBns.ercs npaquHofi saIeBaHHfl no.qBuxHbrx rracrefi arperara
3a Heno.uBHXHbIe. Ilponeprca ueHTpoBKH HenoIBHXHbrx qacrefi Hacoca
qBnflercs o6ssare$uofi TexHoJlornqecrcofi onepaunefi npn KanHTBJrbHoM
peMoHTe.

IleHrpoercy BblnonHflIor (pnc. 14.1, a) c noMoulbro BeprnKarrbno ony-
uleHnofi crpyHbl'orBeca, H3roroBJIeHnofi H3 cranbHofi npononoK4 .ugaMer.
pov 0,5 Mr\4, c rpysoM uaccofi l0- 15 rcr Hd KoHue. IInn npe,uorBparueHnfi
Kone6aHurr cTpyHbr B npoi{ecCe nsuepenHfi rpy3 repeMerqaroT B eMKoCTb C
Bfl3KHM MaCJTOM, yCTaHOBneHHyrO B ropnoBHHe gcacrrsarcqefi rpy6rr.
BepxHnfi KoHeII cTpyHbI 3aKpennsroT Ha H3onHpoBaHHoM KpoHrurefiHe,
ycranoBnel{HoM Hag 0yH.qaMeHT}rbrMH nJMTIIMH HllxHefi KpecToBHHbI gJreKT.
poIBldraTena. CrpyHy coe.qnHfltoT rlepe3 qyBcTBnTenrHrrfi Mr{JrnuaMnep-
MeTp UnH MVnJIIIBOJIbTMeTp c o.uHHM H3 nOJTTOCOB t{CTOqHHKa nocTogHHoro
roKa (cyxnx 6arapeerc), a gpyrofi nonnc coe.uHHsror c rleHTpHpyeMbrMtr
KopnycHbrMrl qacrsMtr Hacoca. I,lHor,ua BMecro 3neKTporl3Mepl{TenbHblx
npu6opoe npHMeHsroT parHoHayilJHHK H Hnu 3neKrpoJraMnoqKH.

Ilepea qeurponrcofi npon3Bo.qsr coBMeueHne crpyHbr c BepruKarrb-
Hofr ocrn HacocHoro arperaTa. 3a 6asy npHHHMaroT uHJrr{H,qputrecKyrc no-
BepxHocrr II $ynqaMeHTHbrx nJrnr uHxueli KpecToBHHbr 3neKTpo.qBnra-
Tens' or KoTopofi crpyHa ,uonxHa Haxo,quTbc.rr Ha o,uHHaKoBoM paccroq-
nuu A. lna nsuepeHHq paccroqHun A ncnoJrb3ytor HyrpoMep c MHKpo.
MeTpHqecrofi ronoercofi. Hyrpovep ycraHaBJrnBaror rarc, ulodbr o.qHH ero
KOHeU ConpHKacaflcfl c uHJrHH.Upuuecrcofi noBepxHocTbro oyHgarrreHrsofi
nrrHTbr, a eropofi Kacancq crpyHbr, u HacrpanBaror raKr{M o6pasov, qro6g
yKopoqeHHe HyrpoMepa na 0,01 MM pa3MbrKaJro 3neKTpr{qecKyp uenb, a
ynnl{HeHHe Ha 0,0i rvru BHoBb 3aMbrKaJIo ee. Tarcnu o6pasou, o6ecnequ.
Baercsr norperuHocrb HsuepeHHfi, paBHaq 0,01 MM. IIpn pa3oMKHyrofi
sneKrpnqecrcofi UenH crpenKa npr.rOopa 4 6ya", crorrrb Ha Hyne. ttpn sa.
MbIKaHHH llenn HyTpOMepOM cTeneHb erO KaCi.i - ;tq OnpeIeJIgIOT nO OT-
KnoHeHHro CTpenKI/^ MnnrruBoJrbTMeTpa Ha ,aBe-*pE .ueneHHs, a TaKx(e no
e.qBa CJIbIIIIHOMy luopoxy B HayrxHHKax HJIH 3afopaHurc sneKTporaMnoqKH.
Cosveu{eHue cTpyHbI c BeprnKanrnofi ocbro HacocHoro arperaTa npoggBo.
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/leBtil 6epee

/7pafltrd 6epez
F Iu/

/ a ) b

Pnc. 14.1. Cxeva ueHtpoBKH KopnycHblx qacreft oceBoro BepruKsnbHoro Hacoca:
' 

a - ycraHoBKa crpygbl; 6 - cxer'ra asvepeuufi; I - crpyxa; 2 - saKnaEsoe rconuqo; .3 -
rcpoxunefix;4 - ranraaHoMerp;5 - 6arapefirca;6 - ryys;7 - eMKocrb c MacnoM

Isr nyreM nepeMel4eHHfl crpyHbl c KpoHlurefiHoru K IIeHrpy uHnHHIpHqec-
Kofi noBepxHocru OyHlanreHTHbrx nJrr.rr HtrxHefi KpecroBtrHbr gJreKTpo,qsn-
raTeJIt. OrrcnoneHue He IIoJrxHo npeBbrmarb 0,05 MM. Ilocne coBlrerq e'_Hfl
crpyHbr c ocbro afperaTa KpoHruTefiH QnrccrnpyroT.

lleurpoarcy KopnycHbrx qacrefi Hacoca no crpyHe BbrnoJrHqror B rsa
gTana. Ha nepeoM 3Tane HSMepsnT B .qByX BSaHMHO nepleHlHKynspHbrx
HanpaBneHr,rsx ,quaMerpbr npororreK no,q Bepxuuit u HHxiHHfi HanpaBng-
IouIHe IOIIIUilHHKH' a TaKxe ,qHaMeTp npOTOqKH B KOpnyCe ynnOTHeHHs,
nepexo.qHoro KOHyCa. C noMorrlbro gTHx HgMepeHr{fi MO)KHO o6Hapyxurr
HaJIlIr:I4e 3JIJIHnCHOCTH B pacTorlKax HJII{ HapyuleHHe Hx reOMeTpHrreCKOfr
Qopurr; opneHTr.rpyscb Ha Hux, MoxHo BHecTr,r KoppeKTHBbr B pe3ynbrarbr
nocnelymlrlHx Ll3MepeHufi. Ha atopoM arane HsMepsrcT HyrpoMepoM pac-
croqHHs E, B, f , ,n u E or crpyHbr ,Uo coorBercrByroqefi pacroqKH B qerbr-
1E0

Ta6nnqa 14.1. Pesyrnntu qearpogKx KopryasDrx qtcrcfi occbco
EepflrqJlbEoro Eaooca

Paccrosnne or crpyHbr.qo pacroqKn no pasnnqa fisueperrnf,, uu
Mecro rsuepeHnf, ocsM, MM

-x + Y -Y Qarurvecraa .uonycrHMarr

Bepxnnfi noqcoK
o1BO.u8

5y -5-y

+X

6x 6_x 6* - 6-* 0,05Ev E_y

HnxHrfi noscoK
orBo.qa

Bx B_x Bv t-y B* -  B-* 0,05

By-  B-y

BepxHrft noflcoK
BbrflpaBrf rorqero
annapaTS

rx r_x fv r_y r* -r-* 0,05

Fy -  f - y

Hnxsnfi noficoK
BbrnpaBnrrKlulero

annapaTa

JIx II-x II-v n*- n_* 0,05,ay

ny- n-y

fopnoeuHa nca-
cHsaroqefi ryy6u

Ex E_x Ev E_y E* - E-* 0,5

Ey-  E- .y

pex HanpaBJreHnsx (pHc. 14,1,6): BepxHero 6reQa (+X), HH)KHero 6re0a(-x), npaBoro 6epera (+v) urreBoro 6.p.ru (- yl. pesynirars*sMepe'r{r
3aHocsr s radn. 14.1.

rlpn npaeHnbHofi ueHrpoBKe pa3HHr.Ia paccTossnfi or crpygbr ,qo nporoq-
KH B rcax.qofi nJIoCKocTH He ,qonxHa npeBbrrrraTb lonycTr{Moro gHaqeHus.
IIpn orxnoHeH'H IIeHTpoB pacroqeK oT crpyHbr orBeca Hx coBMerrleHne
npol{3Bo.qsT nyTeM nepeMerqeHHfl KopnycHbrx,qeTaneft n ropu3orrTaJ$Hofi
nJlocKocru' Ilepeueulegne npou3Bo.qqr c noMorrlbro MexaHHqecKHx nnu
,,d4paBnhqecKHx .qoMKparos. 3HaqeHHe nepeMerrleHr{T npoBepspT c no-
MorrtLn HHIIHKaTOpOB' yCTaHOBneHHbIx nO HanpaBtIeHHIO nepeMerrlegnq.

B Hacocax c MoHoJIl{rHbIM orBoroM H BbrnbaBnsroulrrM annaparoM r.IeHT.
poBKji' ocY.ii€cisiitiior nepeMeIIIeHHeM 3aKJra,qHoro Konbrla BepxHero Han.
F$BnnrcqeFo no.quHnHnKa H Kopnyca ynnorHeH?re nepexo,qHoro KoHyca
Ha ropJroBnHe BcacbrBauqefi rpy6rr.

Ilocne 3aBepureHnr TIeHTpoBKH Kopnycnbre
TaMH 14 Ha,qexHo 3aKpenrsrorcq Mexly co6ofi
HbIM UI4TAM. I

qacrn Surccnpyrorcrr urruQ.
H KpensTcq K oyH,qaMeHT.

'C6opry poropa Hacoca, cocrorrqero r{3 BaJra n paEouero Koneca, npor{g.
Bo.qsr Fs3,qe$HO. cHaqana c noMorgbro npgcnoco$aeHus (cu. puc. 7.10)
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IIpu nperBapnrenrHofi qeHrpoBKe poropa HecoocHocrb noBepxHocreft
IIreeK BaJIa n pacroqeK no.q no.qttrrrnHuKu He,qonxHa npeBbrrrrarr 0rl vrrl.
IIpu HecoocHocTu, npeBbrrrrarourefi gonycTgMoe gHarreHlre, npon3Borsr
ueHTpOBKy poropa nyreM ero nepeMeuleHr,rq Ha npHcnocooleHlrH ropr,r3oH.
TAJIbHbIMI,I BHHTAMH B COOTBCTCTBYIOqEM HANPABIIEHNN.

rE2

"[e8ui fiepee

/7pa8ui 6epee
6)

Pnc.14.2. cxeva qeHTpoBKH poropa oceBoro Bep'HKarrb'oro Bacoca:
d - ycrEHoBKa poropa;6 - cxeua rsuepennil; / - pa6ouee KoJreco; z - sbrnpasngnulgft an-napar;3 - Ban;4 -.sa*nam{oe KoJrbrto;5 - npncnoaolnurru, 6 - nonogrr, 

"*"0, 
paooueroKOneca

Ta6nnrra l4'2' Perynrranr qempoB*t p(rropr ooe'oro Ec*rtrrrnbEuo Ercocr

Mecro HsMepenr{s
Paccrosnue or Bana ,rlo pacroqKn no
ocgM, MM

PasHlaqa reuepenufi, uM

-v Qaxrnvecxaa gonyctHMas
+X -x + Y

Bepxrnn ruefira
BAJIA

Ax A_x Ay A-y d*-A-*

Ay- A-y

o,05

Hrxssg uefirca
BAJIA

6* -6-*5x 6_x Dv E-v

6y - E-y

0,05
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Ilocne 3aBeprreHr{ff rIeHrpoBKH noroxeHne poropa Qnrccnpyrcr BHH.
TAMI,I, BBI,THqUBAIOilII{M}ICS B NO.qCTABKY NO.q BAJI, II BHHTOBbIMN .qOMKPA.
Tallu, Exo.qguIHMI{ B pacTotIKH .qJIg HLIXHeTO noIIuHnHHKa.

Cnegyrcslsvs rexHonornqecKr.rMn onepauusMn npu cooprce oceBoro
Hacoca sBrltnrca c6opra 3rleKTpo,qBnraTens, coegnHeHne BanoB Hacoca n
gneKTpo.qBnrarerq, ueHTpoBKa BaJIOB HACOCHOFO arperaTa, Koropbre nol.
po6uo onncaHbr n g 14.4 - 14.G.

IIpH cnapilBanuu BaJIoB ycraHaBnr,lBarcT u HacTpar{Baror pyunofi nnu
3neKTpoMexaHllqecrcnfi npnnol pasBopora nonacreft pa6ouero rconeca. OH
pacnonaraeTcq Mexly OlaHqarrau BaJroB, H ero Kopnyc sBJrrrercs npocraB.
KOM BAJIA.

fngpaanuqecrcHfi npnBo.q ycTaHaBnr{Baercs Ha ropqe BaJra MaruuHHoro
nos6ygnreJls gneKTporBl{rareJls. Ilocne ycTaHoBKr{ sneKTpornlponpn-
BOra Ha BaJr ero coe.qr{HrrroT pyKaBaMH c MacJronpoBoroM r{ 3anoJrHsnT
HHrycrpHarIbHbIM MacJIoM .qo nonHoro Bblxo,qa Bogfiyxa. .[lR npoBepKn
padorrt I{ Hacrpofircn npegoxpaHr.rreJrbHbrx KrrananoB BMecTo npo6orc Ha
Kopnyce rnlpo3arBopa ycTaHaBnlrBaror MaHoMeTpbr, BKnroqaror SneKTpo-
rBHrareJrb tr ocyqecrBJrffroT nolHrrfi xog nopuHs cepBoMoropa .qo ycra-
HOBKH AOnaCrefi n rcpafiHux noJroxeHHrx. B gaHHou crytrae npe.qoxpaHu.
TerrbHbre KJranaHbl .qotrxHbr cpadarunaTb npu ,qaBJreHr.tu 5_ 6 MIIa, KoTopoe
perynnpyror r{3MeHeHr,reM ycunuer }rx npyxHH.

Ilocle 3anonHeHl{fl MacJIoM BHyrpesueft nonoctll BTynKu pa6ouero rco.
Jleca npoBepqnr padory MexaHrrgMa pasBopoTa nonacrefi n npog3Bo.qrrr
ero rpa.qyHpoBKy. tlpn Tpa,qyupoBKe nepBoHaqarbHo npoBeprrnr Hangqre
Bcero xola MexaHI'IsMa H BO3MOXHOCTb pasBOpOTa Jronacrefi e sa,qaHHoM
.quanasoHe yrnoB corJracHo pHcKaM Ha Qnanue JronacTr u BTynrce pa6o-
qero KoJreca, rpa.qynpoBKa Koropbrx npoBereHa Ha creH.qe (cu. pnc. g.5).
3areu JIonacTH ycraHaBnnBanT Ha Mr{HnMansHurfi yr.oJr, eu6rpag ceo6ol.
Hufi xo.q B Mexanr{sMe pagBopora, KoToprrfi o6pagyercs B uapHupHbrx
coeAI{HeHHsx, syEuarux 3aqenneHnflx u MexaHnsrrae pa6oqero Korreca.
B cauou Haqare .qBuxeH's JlonacTr{ HaHocsr pr{cKy MlrHr{MaJrbHoro yrna
iia yKasarene eenbcl'IHa'npHeMHlrKa. UpH pa3BopoTe Jronacrr{ Ha MaKcH-
raalrHrtfi yron Ha yKa3areJle HaHocsr pncKy c o6ogHaqeHueM Hau6olr.
uero yrna H B SaBHCHMOCTI4 OT 3Harreh[fl AUAnasOHa yrna pa3BopoTa no-
naclefi HaHocrr npoMexyroqiibie pHcKr{ Ha yKasareJre. pasHuqa B roKa3a-
HI{sx yKa3arens yfna pa3Bopora nonacrefi He AonxHa npeBbrruarr 30 MHH.

Jlla onpe.qereHnq yrna uHAeHTnrrHocTH ycraHoBKH JronacTefi npuuena.
ercfl TaKxe MeroA oqepqHBaHHq npounnn nonacrefi uenocpe.qcrBeHHo B
KaMepe pa60uero Koneca Ha ee c$epnuecrcofi nosepxHocrr{ npH c60prce
Hacoca. B gTolu cryqae nocJle BbIBepKI{ BeprflKalrbHogn{ ocr{ BaJra Ha@ca u qerp
poBKI{ rcauein Bcer.qa o6ecneqlrBaeTcq. o,quHaKoro" p"arrono*ar"e ocefi

1E4

BpaueHns nonacrefi n ropu3oHTanbHoil nnocrcocrH. A6conrotHufi yrorl yc'

TaHOBKH [OnacTI'I OnpelenflloT no BHe[IHeMy pacqeTHoMy ceqeHup no'

nacTn H3 cooTHoLueHHs

sin fl = LH/k,

r.qe fi - yrgn yCTaHOBKI,I nOnaCTu; LH - pa3HOCTb nO BbICOTe Haqa1a

H KoHua npoQunn; k - .uJrHHa xoprbl npo$nnn, I,t3MepeHHaq no oqepqu'

BaHHro Ha cQepr,rqecrcofi noBepxHocrn KaMepbI.

YcrosHrrfi yron onpegensercs KaK pasHl{rla abconntHblx sHaqeHufi pac'

qerHoro (Hyleeoro) u QarcrnqecKoro yrrloB ycraHoBKH.

Ilocne rpa.qynpoBKlt u BbIBepKH yUIoB pa3Bopora IlonacTeft nponOgnr

oKoHqaTetrbHyrc r{eHTpoBKy poTopa Hacoca B pacToqKax no.q HanpaBJlf,'

nlrlse noluHnHrrKvt, Haxogsquecs B oTBoIe I{ BblnpaBnsrculeM annapaTe,

nepeMerrlarr porop Ha no.unrrrHr4Ke 3neKTpo.qBHraTeJIs. IlonyctHMoe 3Ha'
q.eHr4e HecoocHocrn npil oKoHqarenrHofi IIeHTpoBKe He .qoJIXHo LIpe'
Bbruarb 0,05 uu. Pesynrrarst ITeHTpoBKI{ 3aHocsr B ta6rrnqy (clu.

ra6n. 14.2).
IIpn ycraHOBKe Ha Hagoc BepxHero n HillxHero HanpaBnqnqux noguun'

HI{KOB C HHXHtrMr,r ynnoTHeHHqMH KOHTpOnHpyroT HeH3MeHHOCTb nOJIO'

xeHufl BaJIa no rByM HHnI,IKaropoM, ycraHoBneHHbIM nor yrnoru 903 rc

urefirce Bana. IIpH ycraHoBKe BepxHero no.qrrllnHnKa HH.qHKaropbI ycra-

HaBJrr,rBaror K Hr{xHefi urefirce BaJIa, a npil ycraHoBKe HuxHero no,qIIIHnHI{-

Ka - rc o6rercareJrro pa6ouero KoJreca. Ilocne ycraHoBKr{ no.qIIIHnHHKoB t{3-

MepsroT [IynoM 3asopbr Mexny uefircofi Bana H noBepxHocrblo rpeH]In

nolulrnHlrKs, a pesynbrarbr usr'aepeHnfi 3aHocsIT B Qopvynnp (cl"r.

ra6n. 7.4). ilns. HanpaBnrrrcrqnx noIrrrHnHHKoB c o6pesnneHHblMn BKnaIbI'

ruaMn 3agop .qonxen 6rnr He 6onee 0,15 trru, a rrlff no.qIIIHnHHKoB c tl,tr-

uo$onneBblMu BKJIaIbIIIIaMH - He 6onee 0r2Irlu.

3arcv ycTaHaBnnBaror IBe nonoBnHbr KaMepbI pa6ouero Koneca I4 npo-

BepffroT rrlynoM cHMMeTpHrrHocTb 3a3opoB Mexly JIonacTsMH npH ux Han'

donrrrreu pa3BoBoTe u e$epnqecrcofi noBepxHocrbn KaMepbI. Heculuuer'

pr.rrrHocrb 3a3opoB ,qonycKaercn He 6onee l0% snattetns, oEHocropoHHero

3a3opa, rcoropufi npl{Hl{Maercq paBurtu 0,001 ,qnauetpa pabouero Koreca.

Pesynrrarbr H3Mepenufi 3aHocrr e Sopr"rynap (cv. ra6n.7.3).

K rcauepe pabouero KoJreca npucoe.quHntor nepexo.uHofi rcoHyc t{ ycra'

HaBJrr{BarcT ero ynnoTHeHne Ha ropnoBlrHe BcacbrBarouefi py6rt. Co6u-
paroT Ha HanpaBnrrK,lrlux nonruHnHHKax Hacoca BepxHr4e ynrIoTHeHHfl, a

a raKxe py6onpoBo.qbl rnlr no.qaqlr TexHl,Iqecrcofi Bo,qbt H no.qanT goIy.

Iloore ycrpaHeHnrr nporeqeK ycraHaBJIHBaroT o6rercareJlb Bana, KoHT'
ponbHo-rl3MeprrTenbHble npnOopst I'I 3aKpblBalor naK Hacoca.
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3arcrrcqHrenbHofi onepallnefi ss.nserca npo6urrfi nycK HacocHoro ar-
peraTa 6eg so,qu ,qns npoBepKr{ 3a.qeBaHnf, Bpatrlarcurxcg qacreft o He-
no.usHxHbre H onpe.qeneHr.rs HanpaBneHur BparlleHr{s.

Ilocae 3anonHeHnrr Hacoca eo.qofi, ycTpaHeHns nporeqeK lr ycTaHoBKH
nycKoBoro yrna lonacrefi npor{3Bo.qnr npo6nsfi nycrc Hacoca uo,q Ha-
rpysrcofi.

I1J. CEOPKA IIEHIPOEBXHITX HACOCOB II{IIA B

B neprnrcaJrbHbrx qeHrpo6exHbrx Hacocax (cnr. pnc. 3.1, 3,2) cnupanb-
urrfi rcopnyc sBnsercs 6asoeofi .qeranbro, Ha rcoropofi ycranaBnnBaroTcs
Bce ocranbHble cocraBHble qacrn Hacoca. Cboprcy Hacoca HaqgHaror c yc-
TaHOBKH H BbrBepKH cnHpaJrbHoro Kopnyca.

To'rHocrr ycraHoBKH Kopnyca B ropr{soHTanrHofi nJrocKocrg npoBe-
pseTcrr no BepxHerray QrraHUy e .qByx B3anMHO nepneH.qHKynflpHbrx Han-
paBneHunx c noMorr{brc HHBenHpa HnH KOHTpOnTHOfi nnHeftrcu H ypoBHs.
YcraHosrcy Kopnyca B ropn3onTaJlbHofi nnocrcocrr,r npol{3Bo,qsr MoHTax-
HbrMH KJTHHbTMH r,r .qoMKpaTaMH c ToqHocrrn t0,04 uu Ha I u.

Ilpoaeprcy rIeHrpoBKH pac,roqeK
Kopnyca oTHogrTeJrbHo B epTnKalb-
Hofi ocu HacocHoro arperaTa npo-
r{3BO.UsT npn noMorqu cTpyHbI-oT.
Beca (puc. 14.3) ,! Mr{KpoMerpfiqec.
KoFo HyrpoMepa. Crpyna c rpysoM
Ha KOHrIe, onyqeHHErM B eMKOCTb
c Bf,3KI{M MaCJTOM, SaKpenJrseTcg
Ha r{goJrr{poBaHnoM rcpoHulrefixe
I{ no.qcoe.ql{HteTc.g K qyBcTBI{TetIB-
HoMy raJrbBanoMeTpy u Oarapefirce.

B-epx nui
0beQ

Pnc. 14.3. Cxeva rIeHrpoBKH Kopnyca qegr-
po6exnoro Hacoca:

d - ycragoBKa crpyHbr; 6 - cxeua HsMe-
peHuf,; / - scacuasrculas rpy6a; 2 - cnu-
panrxuf, Kopnyc; .? - mpynd;4 _ QyHta.
MeHrnas nrr[Ta; 5 - rcposurefiH; 6 _ rarrb-
BaHoMerp; 7 - 6arapeftrca

a)
//e0uti 6epez

tE6

Ta6anqa 14.3. pesyrniltrr qempoBrn Kopnym qEglpodexgoro ,rrso.r

Mecro HsMepeHHE

PaccrogHne or crpygbr .qo pacroqKu no
ocfiM, MM Passnqa n3uepesnfi, vv

+ Y+X
Qaxrnuecrcaa .q0nycrHMSs

OysEar"rernnas
nnHTa.qBHrareIt

Ax A_x A-y A* -  A - * 0,05
A y

Ay - A-y

Bepxxnfi $naneu
KOpnyca

^6x E_x Ev 5_,
0,05

Hnxnnft rlnaneu
KOpnycs

B_x

fopnoarxa Bcacbr-
sarcurefi rpy6u

IIpu coeueuleHl{H crpyHbl c Bepr'KanbHofi ocbro HacocHoro arperara 3a6asy npnHnMaror uuJrnHlpurrecKyro noBepxHocTb 0yHaaueHTHbrx nrur
HI{XHCfi KPCCTOBHHbI 3JICKTPO.qBI{.ATEJI', OT KOTOPOfi CTPYHA .qOJIXHA HA.
xoAHTbCff Ha O.qr{HaKoBoM paccTOrHUU A. paccrogHLrfl, A,, i, B,r or crpyHrr
.qO COOTBCTCTBYIOIIIEft PACTOqKH H3MCPSIOT MI,IKPOMCTPUqCCKHM HYTPOMC.
poM no ocsM (pnc. 14,3, 6) B qerbrpex HanpaBnl"r"* 1+x, - i, +y, -y),
IIpu nsrraepeHnsx,qo6HsaloTcs, tlToobr cTpeJrKa raJrbBanoMerpa orKtroHs.
Jlacb Ha o.qHo u ro xe 3HatreHHe. Pesyntrarbl I{3MepeHufi au"oa", s ia6ng-
uy (ra6n. l4-3), B Koropofi yrcasrrBaror .qonycrnMbre orKnoHeHnrr. IIpu
oTKJroHeHr{H ueHTpoB pacToqeK Kopnyca oT crpyHbr 6olee .qonycrr{Moro
3HarleHnt HX COBMeIIIaIOT nyTeM nepeMerrleHUs Kopnyca Hacoca B ropu-
3oHTaJrbHofi nnocKocTlr c nocJrenyroutefi $nrccarfseE rurlr$TaMfi ri 3aK_peir.
JreHHeM r OyHaaMeHTHbrM nnraraM.

'[nn ycraHoBKI{ poropa Ha HltxHraft SaaHerI Hacoca ycragaBnr{BarcT npr.cnoco6neHl{e' cocrosqee u3 qerblpex nJracTr{H c oTxr{MHbrMH BHHTa},E:.
Kax.uaq nlracTnHa Kpenurcs c noMorubto IByx unnneK Qlauqa. Orxnu.
HblMI4 BI'IHTaMH pefynHpyrorcsl BepTHKanbHoe H BbrcorHoe noJroxeHrrq po.
TOpa. IIpn Halnttn[ y Hacoca HuxHefi KpbrrrrKH HnH nepexo.qHoro Konbqa
ero poTop ycTaHaBnr{BarcT Ha MepHbre npoKJraIKH.

Ha uoHraxHofi nnoqa.uKe cooHparor paoouee Koneco c BaJrorra. lafirn
saTsfnBaroT paBHoMepHo tr B nocnelloBareJrbHocrn, o6ecneqHearcttlefi
nnoTHoe npHJIeraHHe nnocKocrefi QnaHqes. Illoprocrb npr{neraHr{s QnaH-
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ueB npoBepsrcT UIynOM TonrqlrHofi 0,03 MM, KOTOpbrfi He ,qonxeH BXO.UHTb
Mexry Snanrlar'aH. Ilocne 3artxKn rafircn Snrccupyror, uro6u nperorBpa.
THTb caMoorBepTbrBaHne, H pasM€Uarur HaI HHMH 3aulnrHrtfi rcoxyx. 3a-
TeM KpaHoM ycraHaBJIHBaIor pabovee KoJIeco c BaJroM B Kopnyc Hacoca Ha
MoHTaxHbIe nJIacTI{HbI. ConuecrHn ropu3oHTanbHbre ocg pa6ouero Ko.
neca H cnHpanbHoro Kopnyca, $urccnpyror BbrcolHyro orMerKy saaHua
BaJra H onycKaror poTop c noMorubrc orxHMHbrX BHHTOB Ha 15- 20 uu uw-
xe orofi orMerKH.

Ilanee ycTaHaBnllBarcT KpbIIIIKy Hacoca c npoKJralrcofi Hs npeccunaHa H
cnapHBaror Ban-npocraBoK c BanoM HaCoCa (npn ero HanHvuu). tleHrponry
poTopa B Kopnyce npou3Bo,qqT nyTeM e.ro cMeuIeHHs B ropnsoHralrHofi
ntIocKOcTH.qo nolyqeHua paauolrrepHblx 3a3opoB MexIy sarqr,rTHbrM H yn-
JIoTHHTeJTIHbTM KonbuaMu uleneBoro ynnoTHeH[s. Hecuuuerpr4qHocTb 3a-
Sopa He ,qonxHa npeBbluarb l0% ero 3HaqeHHq, KoTopoe npTrHr,rMaercq
paBHbIM aJ%.qlaaMerpa 3alrlnrHoro Konbua. Ilocre ueHTpoBKH porop onrc-

noxeHHe Bana ycraHaBnHBaIOT 3a Crrer o,uHocTopoHHero onycKaHr{s c no-
MOIIILN OTXHMHbIX BI4HTOB MOHTAXHbIX NJIACTHH.

Ilocnelynurne rexHororl4rrecKrle onepalruu npn c6opKe grreKTporRra-
rarenq (coe.uuHeHne BanoB Hacoca n gneKTpO.UBHnaTercr uBHTpOBKO
narron) onucaHbr HHXe.

Ilepe.u ycraHoBKofi nepexorHoro KoHyca Hnlr npocTaBKa ecacrrsarcqefi
tpy6rr (n sanucuMocrlr or KoHcTpyKrrHr{ Hacoca) npoBeps}or 3asopbr Mex-
,qy y'nnoTHHTeJrbHbrMH H 3aqHTHbrMr{ KoJrbuaMH. B cnyuae ueo6xo.qnMo-
cTH BbtpaBHr,tBaroT r4x nepeMerrleHueM poropa Ha no.qnqTHl4Ke. Hsueparcr
TaKXe 3a30p Mexry pa60unu KoJrecoM H pacceKareJreM Kopnyca, a pe-
syJrbrarbr H3MepeHHfi sanocar e ra6nnr{y (cpr. ra6l. 2.5).

IlpoctaaoK BcacblBarcuefi py6u (nepexo.unofi rcoHyc) ycraHasrrdsaror
l I e  f t n n t f  f t q n l / o v  t t 6  r n a ^  r r r n ^ r r A. .u ^.pvr\JrsAr\s^ f lJ rr l . ,ELLrLlLto,rta, rrpnftpgrutxl( l t  K HI,IxHgMy QnaHuy Haco-
ca u coouparor ero ynJIoTHeHr4e Ha ropnoBr{He BcacbrBaroruefi rpy6u.

Ilpracrynan rc cbopKe HanpaBJrflrorqero no,qlrrnnHr{Ka, npoBorffT rIeHT-
DOBKV C IIOMOIIII ' IO l{vTnnMenn l(nr.rrrrrfr l  rrr^ra.ro rr^ no^F^', tr6 nAF__J _F - r rv .4 . \ r r  . . swvvs  r rv  P ' ( rL lv : . \E ;  r rvA r r \ r l l l uy l l l -
HHK oTHocHTeJrbHo Bana. HecoocuocTb pacToqKu He ,qonxHa npeBbruarb
0,05 vu. Ilocne ueHrpoBKl't KpbIIxKy QHrccnpyror rurn$raMr{ orHocurenbHo
Kopnyca Hacoca, cobuparor HolpSBrrflrorqufi no.qrrrnnHnK H l{3Mepflror 3a_
3opbl Mex'qy uefirofi BaJIa H BKJIarbIuaMI{ no.quunHrarca. Pesynbrarbr Hg-
uepeHnfi 3aHocqT e rabnnqbt .qJrfl cerMeHTHoro KoJrbrleBoro norrunrrHlrKoB
(cu. ra6l .7.2 n 7.4). B MacJroBaHr{y norunnHuKa Ha MacflqHofi cvagKe sa-
JlltBaror rypbuHHoe MacJro vaprcn Tn = 30.

C6oprcy ynJIoTHeHHs, BaIra Hacoca HaqHHaroT c ueHTpoBKH ero Kopny-
ca orHocuTeJrbHo uefircu BaJra, Qurccaquu uruQtawu H Ha,qexgoro 3aKpen_
JleHrIs. IIpH cOoprce ynnotHesllfi c canbHnrcoeofi uadunrcofi nponsuo,qsr
npe.qBapHTenbHylo sarqxKy naKera Ha6nsrcr,r. OrconqarenbHyro garsxKy
nporasBo.qrrr npu padorarorueM Hacoce, odecneqnBan Heo6xo.qnMyro npo-
TeqKy ynJroTHsevofi eo.qrl.

C6oprca qeHtpo6exHoro Hacoca 3aBepuaercs ycraHoercofi cnyxe6Hux
rpybonpoBo'qoB H KoHTpotlbHo'r.r3Mepr,rTenbHrrx npn6opoB, 3anoJrHeHueM
Borofi npoTorlHofi uactu, ycrpaHeHr.reM npoTerreK B coe,qr{HeHgsx n npo6-
HbrM nycKoM.

I4.4. CBOPKA BEPTI{ICAJtsHbIX 9JIEKTPOJtsIITATBJIEf,

K Ha.rany cdoprcn gneKTpo,qB'rarens (*r,r. pHc. 4.1, 4.4) BaJr Hacoca
rlon)(eH 6sltr Ha.qexHo 3aKpenneH B BeprHKaJrbHoM nonoxeHnn ToqHo no
ocu arperara, a ero QnaHer-1 ycraHoBneH Ha 15-20 MM HHxe npoercrHoii
orMerKI{. IIpn ganrHefiueM onpe,ueJleHur,t BblcorHbrx orMerorc oagofi qa-
rqercrr QnaHeu Bana Hacoca.

CTpyHbI C rpySOM Ha KOHIIe, OIYIIIBHHbIM B eMKOcTb c MacJIOM, KOTOpag
ycraHoBneHa Ha 0naHqe BaJIa Hacoca. Ilepea qeHrponrcofi coBMerrlanT
crpyHy, 3aKpenneHHylo Ha 6anrce, c Beprnrcalssofi ocbro HacocHoro arpe-
rara.3a 6asy npr,tnr{MarcT uHJTHHIp[qecKyro pacToqKy B uuxsefi KDecTo-

peHfiq coorBercrBeHHo pasMepoB A u E. rlucno roqeK H3MepeHuq .qonx.
Ho 6rrrs He MeHee qeTblpex (no ga1,rr,r B3aHMHo nepneH.ul4KynflpHbrM .qna.
uerpan'r). .[onycrnuble orKJIoHeHIrs npu ueHrpoBKe ,qonxHbr 6rrru He 6o-
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Pnc. 14.4. Cxeua rIeHTpoBKr{ tr BbrBepKH Bep-
rr{KSnbHoro nofloxeHr{s pacroqeK craTopa:

^ I - crpyna; 2 - by"n*regrtlas nm{ra;
3 - cra?op; 4 - 6anra; j - nuxusn kpecro-
B[Ha;6 - evrcocrb c Macnowi 7 _ rpyo;
8 - Onageq Bara Hacoca

nee 5 % eHa\eHur pacqeTHoro Bo3.qyrrrHoro 3asopa Mexly craropoM r{ po-TOPOM. IIPU O'TTrOHCHH'IX B'IIIIC TO,'YCT}IM'IX sHAqCHHfi CMEUAIOT CTATOP CnoMorrlbro ,qoMKpaTop B COOTBeTCTByTuIeM HanpaBne Huu. pesylrraBr
IIeHTpOBKT{ saHocflr B radnuuy (ra6 n. r4.4). ropnsouranbHoe noJroxeH'eBepxHero Konbrla Kopnyca cTaTOpa, cnyxalllero onopofi .qn, BepxHefiKpecToBr'Hbr, npoBepsror no ypoBHrO. Ilocre qeHTpoBKr{ crarop QnrccupyrorIurI,rOTaMH H 3aKpenrsr,T 6onrauu K rbyHAaMeHTHbrM nJr?rraM.

Ilepea ycraHoBKofi gos.qyxooxna.qnrerefi Ha crarop ux no,qBeprarorrH.qpaBnHqecKr,rM HcnbrTaHr,rffM lasreHlleM se 6onee 0,3 MIIa B TeqeH[eI5 rr,ruH.

T aE nu\a I 4. 4. pesyrorarn qcsrpoBnr glmopr gJrecrpoErrrrelrfi

Mecro r{sMepeHrs

PaccrosHre or crpygbr .qo pactoqKn
no ocflM, MM Pasgrua rguepEnnfi, vu

-V Qarcrrvecra f, Aonyrlruwaf,
+Y-x+X

Rcnvurtl- v r ^A . . . r  r t q ^g l Ax A-* Ay A-y A*- A-*.

Ay -A -y

5% ot aos-
EyrrrHoro
98sOpa

Hrxrrrril nrro-
. . g A 9 l

nox 6_x Ev E-v

Hrrxnss KpecToBHHa Bx Bv

r90

8_x B-,

0,5

r9l

y erercrpo.qBr{raTerefi MeHbruefi uoutHocr' HHxHrfl KpecToBHHa np,n_Kpenne'a K CTaropy u sBrrseTcs Hepaso0p'brM y3rroM, nosTOMy cTarop yc-TaHaBnI{BaIoT Ha OyH.qaMeHTHbIe nrIHTbr BMecre c KpecToe'Hofi I{ BbrBepfl-' roT Hx no BbrrrreonHcaHHoMy Mero.qy.
'[o ycranoBKl't poropa B crarop no.qroTaBJrr,rBaroT cerMeHTbr HanpaBnr-'u,nx norulrnHHKOB H no.UnqrHnKa. JIrq sroro 6a66'roByro noBepxHocrbcerMeHTOB no,qnrrHr{Ka no,quaop'Bar'T no pa60uefi noaepxHocr' Bparqa.Iolllerocg.III{CKa, a cerMeHTOB HanpaBJrgurIHX nO,qIITHnHHKOB _ no noBepx.HocrI,I coorBercrByrcu[x BTynoK. IInorqalr KacaHH, noBepxHocrefiTpeHut ,qonxHa cocTaBnsrb He MeHee g0%. rlHcno nqreH *uaurr" nocJreua6poarcH Ha I cu2 ,uonxHo 6rrrt ,p"-orrupe ,qns cerMeHToB nornsr.HHKa u .qBa-Tpu Ens. cerMeHTOB HanpaBnqounx [oIrunnHr{KOB. IIqtHaKacaHr,tr .qoJrxHbr 6rrrr paBHoMepHo pacnpe.qeneHu no noBepxHocrr.r rpe.ttug' Ilocle ua6poBKH noBepxHocrH TpeHHq cerMeHToB npoMbrBaroT cn'p.ToM H'IH aBr{aunoHHbIM SeHgl'tHolr't H cMagbrBarcT ToHKrtM cJIoeM HecoJleHororonJreHoro roBsx'ero Hnfi cBHHOro x'pa, a*a,uar"o*'a ,nronToM.Ilepea ycraHoBKofi porop npo.qyBaroT c)r(arbrM Bos.uyxoM H TrrlarenbHoocMaTplrBarcr. Oco6oe sHHN,raHHe o6paruarcT Ha KpenrreHne BeHTr{n.sropoB,nonrccoB, Mexnonrocgbrx coeAnHeHlrfi, rorconpoBo.qoB, coe.ul{HeHr.rfi nyc.rcosofi o.uorrcu r{ cTonopeH'e 60nroesrx *ao""u"Hfi. Ilpoaorqr ncnLr-TaHHe KaTyIueK Ha oTcyrcTB,e BI'ITKoBbrx 3aMbrKaHufi roroM npoMb'uJreH.HOfi qacrorbr npn Hanpsxe uuu 220 B. 3ro HanpflxeHHe c noM.rrlbro cne.unaJlbHblx 3a)KLrMoB nollaeTcg Ha BbrBo.qbr nocne,qoBaTeJrbHo coe,uI{HeHHbIXKATyrreK' qucJro KaTyureK arr6uparcT r.r3 pacqera Tpa-qeTbrpe Ha o.qr{H BH.ToK, BpeMs ucnbrraHnfi 5 MHH. IIpn ucntrru""" onpe.qensrcT HanpgxeHneHa BbrBo,uax Kax.uofi rcaryurKr{, KoTopoe H€ ,qolxno pagJr}rqarbcq 6oneeqeM Ha 5%. ConpoTHBJreHHe r.{goJrsqnu noJrrocoB Karyu€K ,qolxso 6rnr HeMeHee 0,5 MOr"r. KopnycHyro r.r3.nrru'ro poropa HcnbnbrBaroT np, noBbr_rrreHHOM Hanpsxelr.nr ^ TOKe npoMbtxneHHOfi qacrorbr.

Ilepea onycKaHr,[eM poTopa BbrBHHquBaroT Br,rHTbr rnrpaBnrsecKnx'qoMKparoB Ha raKyrc Bblcory, qroOrt nocne o[vcKar{uer nnT^h6 A-------Earra oKasarrcs Ha npoeKrHofi orMerKe. Mocroab,; ;;;;"" li'r"o-,lilrTKanT B pacT.qKy craTopa n ycraHaBn,Baror ero TaK, qro'rr oH onr{pancsHa ru.upaBrnqecKl{e,qoMKpatrt. 
Ilplr onya*r"r" poropa nDnHuMelnr rra^r,Y t t l d  n i ^ -  - I I I e H r r q  

n n D ^ a v F ^ . : . - -  ^ - - -Aii'z iipEi{urEpa''IeHlrg floBp€x,qeuus aKTI,IBHOT. xeJIeSa u o6tuorrcn cra-Topa' 'llrs gtoro B qerblpex .q,aMerpaJrbHo npoTr{BonoJroxHbrx MecTaxMex'qy cTaropoM rr poTOpOM noMeqaror KaproHHbre npoKna.qK' TOnq unoia5-6 vrra' Ec'u Ban poropa cbeMHrrfi, eno ony.*rT B pacrorrKy craTopa HycraHaBnHBaroT atynrcofi Hr{xHero rIrnpu"n"r*"ro no,qrugnHgKa Ha MoH-TaxHbIe KproKt4, pacnonoxeHHble B fHe3.qe HanpaBnflrcuero noIruHnHHKa isHxHeE KpecTOBr{H6r, a SareM 3anpeccoBbrBarcT-porop Ha ero nocaroqHoe



MecTo, coe.qnHflIoT c BTyrIKofi eana n ycraHaBJII{BarcT Ha ru.upaBrrnqecKr{e
AOMKparbr.

Ilepea ycraHoBKofi aepxHefi rcpecroBnHbr oqnqaroT BnyrpeHHroro no-
nocrb MacJIoBaHHbI I{ npoBepqnr cBapHbre uBbr Ha repMernrrHocrb o6[aag-
rcofi ueoB c BHeuHefi cropoHbr MeJroBbrM pacTBopoM, a c BHyrpeHnefi -
Kepocl,tHoM. 3areu BepxHIoIo KpecroBuny ycraHaBnnBaror Ha cTarop,
nperBapr{TenbHo qeHTpu[,yror r{ saKpennrrnT ee 6olrauu.

C6oprcy no.qflsrHnKa HaqHHaIoT c ycraHoBK[r orpaHnqr,rTerrbHbrx Br4HToB
14 onopHbrx 6olron cefMeHToB norIIrTHHKa. onopuue 6onru .qon)r(Hbr
BpytIHyIo Io KoHIIa BBHHtII,IBaTbCfl LI BbIBI.rHqr,rBaTbCs. Ha onopuue 6olrrr
ycraHaBnl,tBanT cerMeHTbr nolnsrHnKa Ha 3-5 vrrl Hr,rxe npoeKTHoli or-
MerKr{, nperBapHTeJrbHo ynoxr.rB B cerMeHTbt MerHbre npoKnagrcn. IIpn
HaInrrHH B KOHCTpyKIII,IH nOInflTHLIKa OnOpHOfi tapenKn ee yCTar{aBJruBa-
ror MexIy cerMeHToM r,r onopHbrM 6onrou. 3eprano Bparqarcuerocq llrcKa
npoMblBalor cnl{proM I,IJIH aBHarIr{oHHbrM 6eHsHHo[,r, cMa3brBanT ToHKHM
cJIOeM HecoJIeHOrO TonneHoro roBslxbero uJIu cBl,rHoro )Kupa, npucoe,qn.
Hffror K BTyrrKe nornrrTHHKa n npoBepsrcT r,r3onsut{n .qHcKa, conporHB-
JreHHe rcoropofi ronxHo 6rns He MeHee I MOu.

3anpeccoBKy Ha Ban BTyJIKI{ nornflrHnKa c np}rKpenJreHHbrM Bpaua-
nulnMcq .uHcKoM npou3Bo.qsr c ucnonb3oBaHl{eM npncnoco6leuue (cr*,t.
pnc' 7.8). Ecnn BTynKa no.unqrHltKa sanpeccoBbrBaercs c 6onrunu ycn-
flr{eM, To ee nororpeBarcT HHryKurroHHbtu cnocobou (cu. $ 7.3).

Ilepea ycranoBKofi sanopHoro Kotrbr.Ia Mr{KpoMerpoM npoBepsrcT Hena-
pannenbHocrb nlocrcocreft KoJrbqa, KoTopas ,qonxHa durr He borree
0,05 uu. 3anopnue nonyKonbqa sa6usarcr B nporoqKy Bana qepes MeI-
Hyro unfi aJIIoMHHI{eByn npoKJralKy. Ilocne nogxarl{g cerMeHToB no.qrrffT-
HnKa K 3epKany n onycKaHr,tfl poropa Ha cerMeHTbr rqynoM npoBepsroT or.
cyrcrBne 3asopoB Mexry nepxHefi nJrocKocrrro ganopnoro Konbqa r{ npo-
toqrcofi BaJla, a raK)Ke Mexly Hnxnefi nnocKocrbro ganopHoro Konbqa r,r
nnocKocrbrc BTynKr{ [o.unsrHnKa. HanHqHe gagopoB He,qonycrrrMo.

YcraHosI,IB rHeg,qo BepxHero no,urrrnnHuKa.B npoToqKe KpecroBlrHbr I{ t
cerMeHTbt BepxHero HanpaBnsrcqero noIrrrHnHHKa, npr{cTynaroT K pery-
nHpoBKe paBHoMepHoro no.qxarr{s cerMeHToB no.qnflTHrrKa K Bparqarcqe-
Mycs ,ql{cKy. IIrs sroro Ha 0naHqe tsana .qBr,rrareJrs ycraHaBJruBaroT EBa
iigAnKaropa nol yrr-roM 90" apyr K rpyry. iiolxarne cerMeHroB K lucKy
Bbrnonnf,ror yrapaMlr JrerKofi rcynan,qbr no KJrFqy, Qurccupys npn sroM
SHaqeHHe HSMeHeHr,rfi norcagaumit mnflitKaropoB nocne uo.qxarr.rs Kaxroro
cerMeHTa. 3ry oneparlnrc BbrnorrHrtoT,qo rex nop, noKa noKaganug HHtrn.
KATOpOB He 6ygyr orrrHqarbcq rpyr or rpyra He 6onee qeM Ha 0,01 rrau.

.[na ertaepKn nepneH.ql{KytrspHocrll ocn Ba.na .qBnrareJlfl K nJrocKocrt{
BpaularcllleFocs .qHcKa nolnsrHnKa cerMeHTbr noIngTHHKa cMaSbIBanT
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Pnc. 14.5. Cxeva ycrpoficraa gna npoBopora porops:
I - unonrai 2 - BaJr gBnraTena;3 _ Bepxrrsfi KpecroBnua;4 _ nermrerrbgbrfi [HcK;5 - pegyrcrop; 5 - Kpr{Borunn

TeXHHqeCKI{M Xr'poM I{ ycraHaBnr{Baror ,,Hylenue" 
3a30prt a BepxHeM

HanpaBJItrFUeu nO.UuunHuKe' 3aJIOXI4B MeTaItIltqeCKHe KnlIHbs Melrly
cyxapsMl{ cerMeHToB H rH$.qoM HanpaBnsrolllero nolull|nHnKa unn nfr_
xaB cerMeHTbt K BTynKe oTxI{MHbIl,tu Oonrarran (cernaeHTbt H}rxHero Han-paBnsroqero norurrnHHKa He ycraHaBJrHBarorcn). Ha aepxHnil roHeu BaJra
rBr{rarerrq ycraHaBrHBaror ycrpoficrBo rns npoBopora poropa (pnc. 14.5),
cocToslqee I{3 IIeJIttreJIbHOrO,qncKa, xecTKO npuKpenJreHHoro qepe3 urnoH-
Ky K Bany.qBl'lraTenfl, lI pe.uyKTopa c Kpr{Bor[nnoM Ha rl,txoxo,qHoM Batly,
saKpenneHHoro Ha Bepx'efi rcpecroBrHe. Ilocne BKJrpqeHHs sneK,po.qBu.
raTeJIs npHBo.qa peryKTopa KpHBoIUHn c ponHKoM Ha KoHrIe HaqrrHaer
BPsularscn' IIpn Bgal{Mo.qeftcrsuu ponuKa c sy6ou .qeJrr{TeJrbHoro $rcKa
npoucxonrr npoBoBOT pOTOpa. 3a o.EnH o60por KpfiBoiifiina porop npoBo-
paqnBaercrr Ha o,qHH sy6 n ocraHaBJrr,rBaercs ,qo cnelynqero quKna. IIpn
.qenHTeJrbHOM .qr4cKe c BoceMbro syorauu poTop 6yge, npoBopaqnBaTb-
cs Ha 45'.

Bo npeua xorrocroro npoBopora poTopa oKpyxHocrb Bana pasOnnarur
rrepe3 45'Ha BoceMb qacrefi (pnc. 14.6, a). pncrcu HaHocsr Ha Ban MerroM
nrn derofi uacrsnofi rpacrcoin u HyMepyrcT Hx B HanpaBneHtryr, npoTr{BO_
noJroxHoM HanpaBJreHuro BparIeHHq poropa. Tourcy I o6rruHo nrr6npant
Ps,4ola C rcarcofi-nn6O salrerHofi,qeTaJrb6,, HanprdMep c BepTr4rcanrsOfi urnoH.
rcofi srynKH rrJrr.r roKoflpoBorou. JIrs usvepeHnf, ,anonrrytoT r,rH.qHKaTo-
pbl qacoBoro Tuna I,Iq-10 c qeHofi.qeneHlrs 0,01 uu, KoTopbre ycraHaBJrn_
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T a6[rq a I 4.5. Pesr-+m r,eq# E Fr-', EEraep-nc
r ll'IocK'ctrt BptrrtDtrEfffi EEK!

Pnc. 14.6. Cxeua BbrBepKr repnen-
Ar{Kytrf,pHogrn ocH Bata K nnocKo-
grn Bparqarulefocs ,qHcK8 nor-
ngrHlfKS:

0 - cxeMa nevepexnft; 6', .- pas-
MglKS npoKnap6r.gns cHsrrg KtrH-
HoBH.gHoro cnon; I -'Maf,KH',

oclr Ettrt

- ! - D D
4  4 , 4

n

4

WI
a)

BaroTBO,UHOfiBeprHKarrbHofinJlocKocru y roqKu I. lbflanKaTop III ycta-
HaBJrr{BapT Ha BTynKe BepxHero HanpaBrgloqero no.uuHnHl{Ka, a nH.uH.
Karop II2 - Ha 0rlaHue BaJIa. HoxrH Hntrr{KaropoB norBo,qsr K ToqKe r Ta-
KtrM o6pa3oM, qToorr crpelKa oTcqera coTbrx .qonefi Mr{rrJrr{MeTpa cTosna
Ha Hyne' a crpenKa MI{JIJIIIMeTpoBoro oTc9era - B cepe.Il}rfie uKaJrbr.

Porop npoBopaunBaloT c ocraHoBKaMH trepe3 Kaxlbre 45" m sargcbrBa-
rcT noKa3auun HHrHKaropoB. IIpu erou o6paruanT BHr{MaHHe Ha HanpaBne-
HI{e nepeMeqeHHs HoxKH HH.qHKaropa. Ecnu ona nepeMeulaercr K ocr{
Barla (6omuas crpenKa noBopaqu"rurar nporlrB tracoBofi crpenrn), tro-
KASAHH' SANHC'IBAIOT CO SHAKOM ''MI,IHYC'', 

A NPH NEPCMCIqEHHI.I HO)*KI,T OT
ocH Bana (crpenrca noBopaquBaercs no qacoEofi CrpenKe) - co sHaKOM
"nrloc". IlorcasaHnq HH,qI4KaTopoB B Kaxlofi roqrce ganncbrBaroT B ra6nu-
qy (ra6n. 14.5). Ilonopor poropa saKaHq,Baror npr.r BosBparqeH'n roqKr{

rlolFsrEr|x!

Hsgrra-
rop

vm
-0,04 -0,06 +0,03 +0,05 -0,01 +0,02 0

n2 0 +0,06 +0,12 +0,25 +.0,38 +0,34 +0,0E 0

a2 - IIt

Ilorcaaarure Hxl[lrcaropa B rorrKEx HBMepeHHs, MM

vilVIIVIil

H1

+0,19

-L-

YII t

6)
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0 +0,05 +0,16 +0,32 +0,35 +0,29 +0,20 +0,05 0 r,qe h - nandonbuaq Bbrcora

/ n ncxo.qHoe nonoxeHne. EcnH 6onrurue crpenKn HH.qHKaropoB BosBpa-
[IaIoTcq K Hynrc HnH pasHHUa noK.aganufi HH.UHKaTOpos II2 _ III = 0, crrn.
TaIoT' rITo H3MepeHI{t BbInoJIHeHbI npaBHJIbHo. B npornnHoM cnyqae Hg.
MepeHr4g HeooxoIHMO nOBTOpHTb.

3anucae e ra6nnuy noKa3aHns, uHEHKaTopoB HI u II2, uaxolsr pas-
Hocrb n2 - HI lns rcaxEofi ToqKI't, KoTopafl noKagbrBaeT HcTr{HHoe 3Haqe-
HHe oTKnoHeHHq BaJra c yrreToM cMerrleHHfl ero B BepxHeM HanpaBnsrouleM
noIIxI{nHr{Ke.

onperenl'IB HcrHHHbIe 3HaqeHnfl oTKnoHeHHfi saroB B qerbrpex Beprlr.
KaJIbHblx nJlocKocrsx, npoxo,qqulnx qepes rorrKn I u v, II u vI, III n vll, Iv
H vllL Haxo.usr nonHltfi pa3Max (SrenHe) BaJra d H onpe.qeagpr nJroc-
Kocrb, B KoTopofi nexur Han6onruree 6HeHue:

I l nocxoc r r . . .  V - I
Enenne ,MM. .  0 ,35

v i l -m N-VIU
0,04 0,26

vI- i l
0,23

IIpu srou s o6osHaqeHn, nnocKocrn qlropy nnncoBofi ro,rrcn nnruyr nep-
eofi lrs obnerrleHHfl ,qanrHefiruefi pa6orur. orcrcra BH.uHo, qro Hau6onr-
uree 6neune QnaHua 6 = 0,35rrav H3MepeHo B nnocKoctuv-I u rJrrc,coBoe
oTKnoHeHHe HanpaBJreHo B cTopoHy rouKn V.

MarccnraanbHo .qonycrl'tMoe 3HaqeHue 6ueuua QnaHqa Bana 0 onpetre.
rq'or r{3 ycJroBHg, qroorr orHoc'TenbHoe oneHne 6or" He npeBbrruano
0,02 urrr sa I u .qJIlIHbI Batla n 6nno He 6olee 0,07 uu. OrHocnrenrHoe 6ne-
HHe onpe,qensrcT no Sopnryle

d or" 
= 6/l'

r.qe I - ,UJII{Ha BaJra oT 3epKanbHoro .qucKa Io MecTa ycTaHoBKH I.rHIuKa-
ropa II2, uu.

B paccuarpHBaeMoM cnyqae (npra / = 4,65 u) ourocr{reJrbHoe 6neHre
0or" = 013514165 = 0,075 uufu, qro 3HaqnreJrbHo npeBbrrrraeT ,qo[ycrgMoe
3HaqeHHe' Ilepneu.ql'IKyntpHocrb ocl{ BaJra K nnocKocr}r Bpaltlatoqerocg
"qHcKa no'unffrHllKs .qoctnraerct ura6peHu eM ultu nporourori oopaiiiofi
cTopoHbr SepKanbHoro ,ur{cKa "Ha KIHH" y acHHxpoHHbrx .qBuraTeJrefi nn60
ua6peHueu "Ha KnHH,, t4sonsqnoHnofi rergHaKcosofi npoKrralKr{, coc.
rosqefi 1r3 .qRyx noJroBI,rH r,r ycraHaBnnBaeMofi uexgy Bparqanug,tMcg
,qucKoM H BTynKofi nognaTHnKa, y KpynHbrx cnHxpoHnbrx .qenrarereft.
Hau6onruyrc Bblcory cua6pnnaeMoro Knr,rHa oflpe,qensror Hs coorHo-
TICHI4g

h = 6Dl(2r),

KJrHHa, uu; D - .uilaMerp BTynKH no.qngT-
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HnKa, MM; 0 - Halrdonbruee 6ueHue SnaHua Bana, rrarr,r; I - paccTosHge oT
gepKanbHoro .qrcKa .qo Onanua .qBnrareJrff, MM.

B paccuarpnBaeMou cnyuae h = l'tl;=tooo = 0,053 uv. JIns roq-2. 4650
HOro cuaopHaaHnerKJtr4Ha Ha noBepxHocrb npoKrra.gKr{ nepneH,qHKynspHo
nJrocKocrn sauoonbrrrero 6uesus, (v - D HaHOCsr paBHoMepHO Orcrorr-
4He gpyr oT .qpyFa, HanpHMep Ha paccTo.sHnu Dl4, napannenbHbre rrr-
HlfH, BtrOJrr, KqTOpbrx nuua6puBaroT ura6epou "MaflKn' rny6uHofi coorser-

l 2 - 3
crBeHHo -4 h, 

;h, ih " 
h (puc. 14.6,6). fny6nny "MasKoB,' npoae-

psloT c noMoIIIbKt HHIr{KaTopa. IIo Harnpana rta6poso.r}rofi nn1aTbr Ha nnoc-
KOCTr,t npoKnarKH npoBorqr ee uraoponrcy ro yra[eHHg "MasKOB".

YcraHosr,rB KJruHoBr{.qHyro npoKna.qKy Mexry BTyJrKofi nognnrHnKa H
BpaIIraPuI'lMcs .uHcKoM, BHoBb onperensror gHarreHr,re 6neHHq onanua
BaJIa. IIpn ueyroBnerBopnTeJlbHbrx pe3ynrrarax sry onepaulrrc noBTo-
psroT Io .qocrr{xeHut ,uonycTuMoro 3Haqenns. 6nesus.

OgHoapeMeHHo c npoBeprcofi paauaJrbHoro luenun OnaHqa Bana npo-
BepsroT H ero TopueBoe 6ueHne, SHaqeHHe KOTOpOTO He ,qolxHo npeBbr-
Iuarb 0,02 r.arr,r. Ilponeprca TopueBoro bneHnq npor,r3BornTcs HHrnrcaropoM
co cneuHanbHbrM HaKOHeqHr,rKoM IIpu npoBoporax poropa Ha 45..

IIo orcoHtraHnn BbIBepKn nepneH.ur.rKynspHocru.qr{cKa nsrbr K ocg Bana
npOBepqnT UeHTpoBKy BaJIa OTHOCI{TOJIbHO rHeSIa BepxHero HanpaBns-
rcuero no.quHnHHKa (,uonycruvoe oTKnoHeglre cocraBJrser He 6onee
0,5 r"rv) w petynupyror Bo3,uyruHufi sasop Mexry poTopoM r{ craropoM ne-
peMeuIeHHeM BepxHefi rcpecroBnHbl no orHotueHr.rn K craropy n ueo6xo-
.qHMoM HanpaBne Huu. Bos,uyruHrtfi sasop HgMepsnT MeraJrJrr{qecKr.rM u uy -
naMu Mex.qy sydqauu arcrnsHofi craJII{ poTopa 14 cepe,quHofi uruxrosaHHofi
qacTlt Kax,qoro noJlloca cBepxy lr cHlrsy craropa. Pesynmarrr HgMepe.
Hufi saHocsT B ra6nnqy (o'a. ra6n . 7.1).3Ha.reHue 3asop.' ctrgTaercs yIoB-
nerBopl{TeJIbHbIM' ecnu l\daKcuManbHoe ero orKJroHeHI{e o'r.cpe.UHeapnQue-
Tl4qecKoro SHaqeHlIs He npeBblulaer 5%, npu groM MaKcHMaJrbHoe 3Haqe.
rrnt' uasopa orrlHqaercs oT HoMI'IHaJTLHOTO He 6olee rIeM Ha l0%. Ecnn
HMeercs Eolruag pasHr{r.la sHarreHufi BoglyrrrHoro 3agopa cBepxy }r cHH3y
IOffOCOB, npOBepsIIoT BepTUKaJIbHOCTb Bana I{ HSMBH9IIOT IIOnOrreHHe pO-
, Fa l f t a  a l r t l t FLod  r r f r r t  F^ r r " ' r ' ^ -  ^  ^ - . - ^ -e -.vl/sr vrrtvAcra rrJr'r rrvlllnnrylaz \; u,Arrull L:l'opoHbl cgfMgHTbI no.ungTHnKa.

JIna onpereneHus coBnareHr,rs MarHHTHbrx ocefi craropa H poropa Hg-
MepsroT paccrosH?re oT eHeIIrHefi nJrocKocrH cerMeHTOB .qeMnQepHofi o6.
MorKI{.qo unxrosaHHofi qacTr.t rrolrrccoB n .qo cep.ueqHnKa cTaropa. Hecon-
na.qeHr{e MaFHHTHbTX OCefi Onpe.qenseTcs KaK pa3HOCTb Mex.qy cpe.qHe-
apuQuernqecKnMn gHarreHHsMH nsvepeuufi cBepxy tr cHr{3y nonbcos.
Hecoena.qeHne MaTHHTHbIx ocefi .qonxHo 6rrrr He 6onee 3 vrr,r. IIpu necoe-
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naIeHHu MarHl,rrHbrx ocefi Bbrrue .qonycrHMoro 3HaqeHuf, I,!3MeHcIor Bbr.
corHoe noJroxeHr{e poTopa perynuponrcofi nonoxeur.{s cerMeHToB nog[sr.
Hr{Ka onopnbrMu BHHTaMn. Pesynbrarbr H3MepeHnfi saHocqr B ta6nnuy
(cr 'a.  ra6n.7. l ) .

Ilocne coe,qHHeHnfl BaJroB.qBnraTenfr r.r Hacoca u BbrBeprcu o6uefi, nunuu
BaJIa HacocHoro arperara co6npalor BepxHvre H HulxHrre Bo3.qyxopacnpe,qe-
JrHTeJrbHbre rrIHTbr, ycraHaBnHBaIoT HeodxorHMbre 3a3opbr Mex.qy tr1lrraMu
r,r BeHTr{JrsropaMH (crra. ta6a. 7.1) H cronopsr KpenexHbre 6onmr, unurrb-
K.r,r lr rafiru.

C6oprcy H perynnpoBKy HanpaBtlqrcrrlnx noIrrrHnHHKoB HarrnHaroT c
BepxHero no,qrur{nHuKa. flnn npegorBparrleHus cMerqeHns BaJIa Bo BpeMs
perynnpoBKr{ noJroBHHy cerMeHron (uepe3 o,qr{H) ycTaHaBrlnBalot c "Hy.
treBbrM" sasopoM, a Ha ocraJlbHbrx ycraHaBtllrBanT 3a3op Mexgy erynrcofi
no.qrrrnnHr,rKa H cerMeHToM, paBHbrir 0,12-0,15 uu, PerynupoBKy gagopoB

Ha ocTaJlbHbrx cerMeHTax npon3BonqT nocne 3aKpenneHHs BaJIa orperynn-
poBaHHbrMn cerMeHTaMH. 3asopu perynupynr o.qHr{M r{3 ,qByx Mero.qoB.
IIo nepnoMy Mero,qy cerMeHT no.qrsrlrBaercs .qByMq 6onravn K rHes.qy
HanpaBnqloureFo no.rrunnHl{Ka raK, .rro6rt rpe6eHr 6un n:rorHo no.uxar K
rH$.qy. 3asopn nsu€panr rrlynoM no BceMy KoHrypy paOo.refi noBepx-
Hocrra cerMeHTa. Peryrupyror gasop r,rgMeHeHHeM ToJruIHHbr MerarrJrlrqec-
Kr{x npoKnagoK Mex.qy cyxapeM r{ cerMeHroM. Ilocne oKoHqaHHs pery.
nI4poBKH HarflxHbte 6ontn cHuMaror. IIo aropoMy Mero,qy cerMeHT nJroTHo
npHXHMaIor K BTynKe, ugMepflIor sa3op Mexry rpe6uer'l cyxapfl r,r rHeg.uoM
HanpaBrqroqero no.u[rl{rrHnrca. 3asopbr KaK B BepxHefi, tarc u s HnxHefi
rracrn cerMeHTa gonxHbr 6urr oIHHaKoBbrMr,r. 3Ha.reHns gagopoB, nony-
qeHnbre nocne perynupoBKn Kax,qoro nol[runHr{Ka, gaHocsr B raOnnuy
(crur. ra6n. 7.2).

OgnonpeMeHHo c perynuposrcofi sa3opa npoBepflror conporuBJreHne
HgonflIlunr cyxapeft orHocr,rrenbHo conpoTlrBJreHrrs cerMeHToB, KoTopoe
,qotlxHo 6urr He MeHee l MOu.

Ilepea c6oprcofi MacJlsHbrx BaHH npor.r3Bo,qflT no,uroroBlrrenbuue pa6o-
TbI .qrts npoKnarru uenefr TepMoKoHTponq nornsTHr{Ka n HanpaBnsrorrlnx
no.qruHnHHKoB. YctaHasnnBaroT "uynentte" 3a3opbl B HHXHeM HanpaBJIg-
roqeM noIuI{nHHKe, porop no.qHr,rMaror .qoMKparoM ua l0- 15 uu, .qeMoH-
TiipyioT CerMeiiTbl li rHesIO BepxiierO iianpaBr-rffrOutefo RO.EuI{RHLIKOB,
.uenaloT peBH3HIo cerMeHToB no.unflTHl{Ka I,r 3aKoHTpHBarOT OrpaHuqnTeJrb-
HbIe BI4HTrI I{ onopnrte 6ontbr cerMeHroe. BHyrpeHHHe nonocrt{ uaclguofi
BaHHbr ,r Bce ocTaJrbHbre IeTaJIu TqaTenbHo npoMbrBanT aBHauI{oH.
HblM 6eHguuolvt, cMagbrBalor Bparqarcquftcg .qHcK r{ cerMeHTbr n gareM
oKoHrrareJrbHo coouparcr nornsrHHK u nepxHufi HanpaBJrslorqnft no.q-
TUHNHHK.
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, Ileper ycraHosrcofi Macnooxna.qr{Teneft, uacno- H BOAOnpoBo.qHbrx Tpy6npo.qyBaroT CXaTbrM BO3.qyxoM I,tX BHyTpeHHHe noJroc TH U npoBo,qrlT r'r_paBn[qecK'e nc[bITaHHq,qaBreHrar d,g Mrta s re.renze l5 Mr{H.AHanoruqgbrM obpasorra coduparo r r^^riiHanpaBnrrnqufi no,qrrrnnHr,lKn npo'gBo'ust ganHBKy MacJrsHbrx BaHH MacJroM, MapKa KoTopofo ,qonxHacooTBercTBoBarb HHcTpyKIIHI'r saBo.qa-r{3roToBnTeJrr. 3arunrcy npolrgBo-trsr qepes $Harrp'npecc 'qBaxrbl. cHa.rara HanonHsrcT BaHHbr 14 cJrlrBaroTMacno, a SaTeM BTOpuqHo 3anoJrHsroT BaHHbr .[o HOMUHaJTbHOTo ypoBHs.Marccuualrnrrfi ypoBeHb Macna cooTBercTByeT norpyxeH,ro HanpaBJrs_rqero no'uIIIHnHnKa .qo noJIoBttHbI BblcoTbr cerMeHTa , Myr'r4Marr,,ufi ypo-BeHb - ro r/3 ero Bbrcorbr. Maxcuua*urrfi H MHHHManTHUfi ypoBHr,r Mac_ra oTMeqaror Ha MacnoyKasarerrsx rcpacHofr *pua*of' 3arcnrcqI{TeJIbHbIMI{ onep arraerMr npu coopKe gneKrpo.qBuraTerq 
,rB-JrrroTcs urnsroaKa BepxHefi rcpecroBrrHbr co cTaropoM rr cTaropa c QyH-'qaMeHTHbIMH nJII'traMn, cOoprca cxeMbl TenJloKoHrpoJrg t4 ycraHoBKa K'HT-ponbHo-tf3MeprrrenbHbrx npHdopoa, c6oprca nosdygureJrs, npoBe.qeHue uc_nbrraHut H3.nsrIHU O6ruoroK corJrac'o rrHcTpyKUUr.

,#;:u:lrT"ttM 
nycKoM .qB Hrarerln ueooxo.qiaMo BbrnorrHr.rrb cne.qy-

o6ecneqnTb qncTory MarrrunHoro noMerq eHHs;
oEcne'qoearb rocTynHbte .qns ocMoTpa BHyrpe'Hr.{e qacru .qB'raTenfl riry6e,qumcs B orcyTcrBur{ flocropoHnr{x npe.qMeroB;

,"JJ""ff"#rfirlilenb 
c)narblM Bos.qyxoM .qaBneHr{e u 0,2-0,3 MIIa r{s pe-

NPOBEPHT' YPOBCHb MACJIA B MACNBHbIX BAHHAX O6CNX KPECTOBHH;no.qHsrb porop ,qoMKparaMn Ha 2- 4 uu,qns no.qaqr,r Macra K TpyuaucgnoBepxHocrrM norrffrHr.rKa, sareM ony.r"ri porop n y6e7Urbcfl B onyc-KaHHr{ nopu*refi.qoMKpaTOA A rcpafiHee HH,*Haa nono*eHr{e;

,urllll"pltrb 
coorBercrBre HanpsxeHHt cerll rexHuqecKr{M,qaHHbrM IBH-

npoBepHTb npaBHnbHocTb npHcoe.qaHeHHs BbrBo.qoB .gBr4raTeJrg K CeTr4n npaBr{Jrbnocrb qepe,qoBaHraa 
Qas;

npoBepn* paOory MacnsHoio BbiKiiiioqareJrs, garr$4THofi H curHanrnofianflSpaTypbr, cr{cTeMbr TenJroKOHTpOnr;

,";l;"rtffirb 
corrlacHo cyulecrByrcIlluu HopMaM 3aseMneHr{e Kopnyca

npoBepr{Tb qnpKyJrsqrrc oxnaxrarcqefi Bo,qbr.Ilocne BbrnoJrHeHHe BbrrrreyKagaHHux pa6or .qBrrareJrb cq'Taerc, no,q-roroBJreHHbrM.IIns nycKa Ha xonocToM xo.qy H ?rcnbrraHl{, ilo,q narpysrcofi.

I15. COEIIIIHBHI{E BAJIOB HACOCA H 9NEKTPO.IIBITATBJIfl
Ilpr,l coe.unnennr BaJroB Hacoca r{ gneKTpo.qBr{raTens geo6xo,ur.rMo cox_paHHrb IIeHTpoBKy poropa Hacoca orHocHTeJIbHo Kopnycnbtx qacTe rt n yc-TaHoBr{Tb B BeprI{KaJIbHoe nonoxeHl{e porop Bcero Hacocnoro arperaTa.Ilepea coe'ruHeHneu QnaHI{€s Heo6xo.quMo rrqareJrbHo saq'cT'rb nnocKo-cTU ConpsxeHl{s H npoBepHTb JleKanrsoli nnsefircofi orcyrcr""" sa6or,rH ugaycenrleB. .[ng coe.qnHeHns BaJroB ueo6xo.qnMo Bbrno nlnTb cnelyrculneonepaullH: npoBecTn ueHTpI{poBaHHe BaJra sneKrpoABHraTetrs tr Barn HA-coca, ycraHoBnTb orBepcTnff no SnaHqax .qpyr nporuB Ipyra, pasMecrr.trb

6orrrr n no.qrsHyrb porop Hacoca K poTopy sxeKTpo,qB'rarens, pagBep_Hyrb orBepcTl'tet u ycTaHoBHTb npl{soHHbIe bolrut, npongBecTg oKoHqareJrb-Hyro SaTsxKy n cTonopeHile coe.u'H'TeJrbHbrx 60ntos.
IIeHrpnpoBaHHe BaJroB Be.qercfl B ,qByx HanpaBneHHsx (pkc. 14.7).c oanofi cropoHbl' oOpasynruue $naHqeB BanoB Hacoca H aJreKr[,o,qB'ra-Tenr ,qonxHbr clyxlrTb npo.qonxeHr{eM ,qpyr lpyra, qTo yKaSbrBaeT HacoBna'qeHl{e nx ocefi. IlonyctllMoe HecoBna.qeHue ocefi Hs.qonxno [pe-Bblularb 0,05 uu. Peryarposrcy coBnageHr{s oceft BaJroB gneKrpo,qBg.

raTerrs r{ Hacoca npol{SBo.qeT nepeMeqeHr.{eM BCeFO gneKrpo.qBr{raTeJrs Brpe6yeuoM HanpaBJreHHH (ecnn flepeMerqeHr{e poTopa Moxer npr{BecTn KHapyureHr{n Bos,uyrrrHoro sasopa) nn6o nepeMerrleHneM poropa Ha no,u_nrrHr{Ke no KoHTpoJrbHor"r luHefirce ro ,qocTr,rxeHr{, paBHoMepHoro sagopaBo Bcex HanpaBneur{sx (n npegelax 0,05 MM).
c lpyroft cTopoHbl' TopIIbI QrraHqee BaJroB .qoJDr(Hbr 6rrrr [apannenb-Hst' IIapaJIJIenbHocrb onpe.geJlslor nyTeM HsMepeHur ToprleBoro sasopac c noMorr{bro rqyna n dpycrca B rrerbrpex .q}raMerpanbHo npoTrrBonoJrox-

Hbrx roqKax. pagHurla gHaqenHfi ropqeBbrx gagopoB He 'qonxna npeBbrrrrarb
0,02 uv. Perynupoery napanneflbHocrn SnaHuen npousBo.qsT o.qgocTo-poHHr{M HSMeHeHI{eM Bbrcorbr onopHbrx 60nros no,qrlgTH}rKa.

Ilepe,q cnaplrBaur{eM BaJroB coBMerrlaroT ocn coorBercrBynlllux oTBep_ctuir no,q 6onrbr KpenneHr{ff Ha o6oux OnaHqax noBopaqnBaHneM poTopa
IBr{rareJrf, Io coBnafleHr{s MeroK, HaHeceHHbrx Ha 6naHuax npn MapKr{-poBKe nepe.q pasdoprcofi sacocsoro arpeia?a. 3arelol B orBepcrr{s BcTaB-Jrsror MoHTax'rre 60rrrr H norrsr'BaroT r{MH poTop Hacoca K poTopy 3JreK.Tpo.qBnrareJrrr .qo norrHoro conpnKocHoBeHua QnaHrIBe. rcoHrponb nroT-
HocTl't npnneraHun QnanII€B gq-vueeTBr-qlor !r!v!'r^r-r ,!rr!.rr!r!!!-,E-^,-. n ne = -- -rcoroprfi He .qorrxeH .r*oa"r, ;il;;i;;; ;Tffiil";'i#I;
l0 rrarvr.

.[nn ycraHoBK[r np'go'Hux 6onroB BMecro MoHTaxHbrx npo'gBo.qgr
coBMecTHyro o6pa6orKy orBepcrnfi so Qnanqax BaJroB Hacoca H aneKTpo_
rBI{raTeJIa' llpu ue6olrruoM H3Hoce nnn cMeuleHr{r{ oTBepcrgfi cosMecr-Hyto o6pa6orrcy npollsBo,qsr c noMonlbro uun'Hrp'qecKux pasBeproK co-
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Pnc. 14.7 . [ernpuposanue BaJroB Hscoca
H SneKrpolEr{rarera:

1, i - Barbr Hacoca H gneKTpoABHra-
rets; 2 KoHTporrbHas nnnefira; I
4 - rqyn ;5 -6pycox

Prc. 14.E. crasorc Ars pacraqnBagur oreepcrnfi Bo OnaHqeBoM coeErrrreHun BaJroB:
1,2-BaJIHHacocaH[Bmarena;3-craqnna;4-nnsorn; j -snercrponat rarcr rb ;6_pe-

geui 7 - unnHAerb; 8 - crerrauas onopa

oTBercrByloqero pasMepa. IIpH snaunreJlbHoM cMerrleHur{ oTBepcrr4fi 06-
pa6orKy npor{sBo.qsr nepeHoc'brM pacroqHbrM craHKoru (puc. i4.g), aoa-
TogIqI{M H3 cTaHI{HbI' nHHorl{' gJleKTpo.qBHrareJrg npnBo.qa cTaHKa, runHH.
.qenq c pe3uoM H cbeMHofi onoprr. CraHorc ycTaHaBnnBaror na QnaHeq Bana
SneKTpo.qBHrarens' BblBepslor Il SaKpenflsnr. 3areM ycragaBJrgBaror Ha
IUnHH.qerL cbeMHyrc onopy I{ saKpennsrcT ee K ocHoBaH}rro craHHHbr. IIe-
PeA pacroqKofi Hacrpar{BaroT pe3erl Ha Heooxo.qr{Myro rnydr.rHy pe3aHHs, a
3areM BKJIIoqaTT gneKTpo,qBl{raTeJrb npr4Bo,qa cTaHKa, rcoropufi npnBorl,rr
BO BpaIqeHHe IIInHH.qenb c p$qoM H OcyqecrBJrser oceBoe nepeMerrleHne
nl{Honl! tsMecTe co mn!{HlereM. Ilporourcy npo}rgBo.qrir sa HecKojibKo r-rpo-
xO,qOB .qo OOpasOBaHHt e.qHHofi Uunrurgpu.reCrcofi noBepxHocTg p€MoHT:
HOrO pasMepa.

ConparaeM:/Io ql{nunrBnrreeKlrrc noRepxgocrb npnsoHgoro 6onra Hs-
roToBJrsroT no nepexo$rofi nocalKe, HOMHHaJrrsrrfi .qHaMeT[, KOTOpOfi pa-
BeH ,qHaMerpy orBepcTHs BO QlaHqax.

Ilocne ycraHoBKH npngonurtx donroB oKoHqareJrbuo sarffr'Baror Bce
6onru. Y rcpynHbrx Hacocos 6orrrr 3arqrr.rBaroT npu noMorqr rnrpaBnn-
qecKoro Krroqa (cu. pHc. 7.7) c KOHrponupyeMHM MOMeHToM sarqxKH. 3a-
TgrHBarb 6onru cne'qyer paBHoMepHo, uro6br MoMeHT garqxKr{ He npeBbr
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uran peKoMeH.qyeMbrx SHaqenuir,. B rugpanr'qecKoM Krroqe perynnpoBa.
HI're MoMeHTa sarqxKl'{ ocyqecTBJltror 3a crrer H3MeHeHI,rn pa6ouero ,qag-nenufl, B MacJronanopuofi ycTaHoBKe.

Ilocne oKoHqarelrnofi 3arsxKr,r rafircn gaKoHTpr,rBaruT or caMoorBrrH-r{HBaHus nocpe.ucrBoM cronopHbrx nafi6, cBapKH HnH rpyr'x cnocobos.

11.6. TIPOBEPKA BF,PTITKAJIbHOCTI{ OEIITEf, ITN$fiN BAJIA
HACOCHOTO ATPETATA

o6rqyn JII'HHI. BaJIa HacocHoro arperaTa BbrBepqrcT nocJre cnap'BaH',,
BaJIa Hacoca c BaJIoM 3neKTporBl4raTent. Bo sperras gtofi npoBepKr4 onpe-
.qEJIffIOT HA'I}IqHC HSJIOMA NNHNH BAJIA EO $NAHqEBbIX COE,qHHCHI,TSX H ECyKnoHa oTHocr{TeJrbHo BepTr.{KanrHofi ocu. CHaqana npon3Bo.qrrr npoBepKy
Ha HaJII{qHe I{SJIOMa o6rqefi IIwHtru BaJIa. Jlnn sroro onperensroT gHarreH's
6menns' BaJIa y ureeK norunnHuKoB n Qnanqea. IlpnunHaMlr oneHHs BaJraqBrrrroTcrr KaK Halr,rque H3noMa I|.iHHLTU BaJra no QlaHqeBbrx coe,ul{HeH 14frxtTaK H HenepneH,quKyngpHocrb ocH Bana K nJIOCKOCTU TpeHHfl no.qnsr-
HI,IKA.

Eneune H3-sa HenepneH'q'KynspHocT, oc, BaJra K nJrocKocTrr rpeHr{sno.qnflTHHKa HHorIa MoxeT nMers He.qonycrgMbre gHarreHnfir ,E&xB I,t B ToMcryqae' ecJII{ BbIBepKa c ,qoBe.qeHneM .qo HopM creJrana gapaHee, .uo cna-pHBaHHs BaJroB. 3ro o6rgcHsercs noisreH'eM .qonon"rr"n""rr; ;;O;;-uaUufi B conpqx(eHnqx BaJra c BTynKofi n .qrcrcoM no.UnrrrHaKa BcJreI-crBr're ,qorpysKl,r no.qngrHl{Ka nocne cnapHB ailUs,c poropoM HaCOCa.
oo'uyn nu*uto BaJra npoBepsror nepe,q oKoHrrare*nofi ,li?"r*ofi,

cerMeHTOB nO.UngrHHKa npn "HyneBbrx" 3a30pax B BepxHeM norur'nHl'Ke
3NCKTPO'qBNTATC JIg N'qCMOHTHPOBAHHbIX HI,IXHEM NO.qIIINNHHKE,qB HTATEJI,Tn no.qru,nHl{Kax Hacoca. Ilpoeeprcy ocyqecrBnsror c noM.rq'n I{H.qHKaTO-poB' ycraHoBneHHbtx B xapaKTepHbrx roirKax no Bbrcore Bana H [poBopoTapoTopa, a TaKXe MeTO.qOM rreTbrpex cTpyH.

Hau6onruee pacnpocrpaHeHr{e npn npoBepKe odrqefi rrunnr4Bana Kpyn-HbIx HacocHblx arperaToB nonytlHl cnoeo6 npoBepKl4 c lrol,lorribri riHriiKa.
TOpOB H npoBopoTa poropa. JInq srofo Ha BepxHufi ropeq BaJra 3neKTpo-
'qBnrarenq ycraHaBJnrBaroT npncnoco6neuue .qn, npoBopoTa poTopa.
IlponopoT poropa Manbrx HacocoB npor.r3Bo.qqr BpyqHyro. porop' K-plrn*brx
HacocHblx arperaToB npoBopaqHBaIOT ne6earcofi I{JIH MocroBbrM KpaHoM, cnoMorubrc cneur{aJrbHofo npr.cnocodneH'q. Han60ree sQQercrHBHbrM oKa-saJrocb ycrpoficrBo .qnq npoBopora poropa (ct,a. plrc. t4.5), 

"oropou 
o6ec-ner{HBaeT aBToMarHqecKyro pa60ry, TOqHya ocraHoBKy poTopa B sa.qaH-HbIX TOTIKAX N I{CKJIIOqAET BNHflHHE HA POTOP NOCTOPOHHI4X }IATPY3OK.

B oaHofi Beprr{KaJnHofi nJrocKocru ipHc.'t4.9) a.qonb poropa ycranaBJru-
Barcr qerbrpe r{H,q'Karopa. o,qpr' HH.qrrKarop (nD ycraHaBnr{Barcr Ha BTyn-
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Pnc. 14.9. Brraepra HsrroMa Bura HacocHoro arperma tro rHIHKaropaM:
a, 6 - cxeMH ycraHoBKr{ t{Hlr,tKaropoB H npoBopora poropa

Pnc. 14.10. IpaQnr cocroqnnrl nunnu Bata B qerbrpex rnaMgrparrbnHx nrrocKocrsx (y-J,

vI- i l ,  vi l - i l l ,  wu-In

Ke no.qnsrHr{Ka B Mecre pacnonoxeHus, BepxHero HanpaBtlrrcuero no.q.
urnnHHKa .uBHrareJrtr I,nfl, onpe.qeneHl,ts cIBlIra poropa Ha noInflTHI{Ke
(acne.qctBue 3a3opoB B noru?rnHnKe). ocranrsue HHrr.rKaropbr (n2-n4)
pacnonararor Ha pacrorrHHax lp l2u \ rpyr or gpyra coorBercrBeHHo
y OnaHqa Bana.qBr{rarenq, y BepxHefi n HnxHefi ureeK BaJra Hacoca.

OrcpyxHocrb BaJIa pas6nBaror Ha BoceMb rotrerc (pacnoflarafl nx B Han.
paBJreHr{H, npoTHBonoJroXHOM HanpaBJreHHrO BparrleHr{s poropa). flepeg
npOBOpaqHBaHI{eM BaJIa LIHII{KaTopbt yCTaHaBIIUBaIoT B TOqKy I, a rurcany
corbtx .qonefi MI{JIJIHMerpa cTaBflT B HyneBoe noJroxeHne. Mrlnnuerpo.
ByIO CTpenKy yCTaHaBtIHBaI0T B Cepe.qHHy ruKaIbI, ttTo6br OHa Morlta nOKa.
SbtBaTb nJIIocoBbIe H MHHycOBbIe sHaqeHl{n. Y rcaxgoro HHII,lKaTopa cTaBgT
:rabnmratolrlnx, Koropble orHoBpeMeHHo npn ocraHoBKe BaJra 3anucbrBaroT
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nx noKa3al{nfl B Ka)K.qOfi TOqKe. 3anncr noKa3ar{Hfi Nn.qnrcaTopoB cBo,qqT BTaOnHuy (ra6n. 14.6), B KoTopofi no.ucqurbrBaror raKxe 3HarreH'q oTKJroHe-HLrfi ',ana c yrleroM ero cMeIIIeHHn B HanpaBrr*orueM no,qur,nH'Ke ,qB'ra-rerrq, r.e, n2 - ilI; H3 _ HI; II4 _ nl.
EclH npu npoBopoTe Ha 360o ,nu.qrorcaropbr He Bo3Bparqarorcs K Hyne-BOMy noJroxeHuro nnu ux cMerqe*Hs, OT HyneBoro noKa 3AHHfl, He O.qr4Ha-KoBbI no 3HaKy H no aoconlorHoMy 3HarIeHHro, npoBepKy Heo6xo.ugMo noB-TOpHTb.
B rcaqecrBe npHMepa npl'IBe.ueHa npoBepKa o6uefi nnHlyr BaJra Hacoc-Horo arp.erara Trrna OIIBI0-260 3f ,  y Koroporo /1 = 4,65 u,  12= l , l5 ru n/3 = 8,35 v.
tlro6rt nonyq'Tb flcHylo KaprHHy cocrorrH' fl nnHvt. Bana, pa3Hocrb no-Ka3aHHfi HH.'HKaropoB (ra6n. 14.6) o6pa6arrrBarur. o6pa6orrcy Haq'Harcr cno'qcqera 6uennfi (nonuoro pa3Maxa Bana) B pa3r,rrHbrx nnocKocrsx,pacceKarorrlHx Ban BIOnr BepTHKanbHofi ocn. IIoICqeT oHeHHfi Be,qyT aJr-.EOPAHI{CCKHM BbIqHTAHHEM OTKNOHCHHfi BANA, B3qTbIX N3 TA6N. T4.6,B npoTHBonexaqnx Ha o.qHoM.qnaMerpe ToqKax. TaK, 6nenne ,uefr.K' HHx-Hero no.qruHnHurca (nHgHKarop H4) mn nnocKocru VI_// noacqr{rbrBarcTcne.qynuuu o6pasorra:

6vr  -  01  =  +0 ,28-  ( -0 ,08)  =  0 ,36  vu .

IlonyueHHlrfi peeyJlbrar 3an'cbrBamr des 3HaKa (no a'conrcrHoMy 3Ha-qCHI,Irc), TONbKO I]PH 3TOM B HAHMCHOBAHHI,I NJIOCKOCTH NEPNOfr 3ANHC'I-Balor roqKy, B KoTopyro HanpaBJreHo nonoxnreJrbHoe noKa3aHre ltHrHKa-Topa' Tarcaq 3an'cb noKasblBaer, qro oTKJroHeHHe BaJIa oT oceBo it nuuuwHanpaBneHo B cropony srofi TorrKH.
o6pa6oraB TaKHM odpasorra 3HarreH'r oTKJroHeHufi eara, cocTaBrrsroTra6nnqy (*"r. ra6n - r4.7) H no ee .qaHHbrM B Macura.e crposr rpa$urc coc-TOflHLtg' ''HHUI1^ Bana B qerblpex .ql4aMeTpaJrbHbrx nJrocKoeTgx c paccTor-HI'IeM Mexry rorrKaMH H3MepeHHn 11, l2n t3 (Fuc. 14.10), Ha ocHoBaH,r,r Ko-

T'l.tnnF ?t rn6hr'-'v^.v'v 'r\-rrps.EJrruvr. 'Msflrrr[y'ocg pacugrnpoBKy BaJIOs. Hg ra6a. 14.7 u rpa-Ka BH.qHo, qro Hau6olruree dreHue Ha QnaHrIe sJreKTpo,qsnrareJrrr Haxo_
EUTC' B nrocKocru VI - II u cocTaBrqer 0,15 Mra. .[nq ero ncnpaBreH'rr
Heo6xoluMo npoBecrn iua6peHae "Ha KruH' rernHaKcoBofi npoKna.UKH,
YCTAHOBNCHHOfi ME,*TY ONOPH'IMH NOBCPXHOCT'MH BTYNKH H BPAUTA-rc''Ierocr rlrcKa no.ungTHHKa. Bucory curaopnaaeMoro KJTHHa B TOrrKe14 onpegeJrsror KaK

h 
d lD" . r ,  ( ) ,16 . l4o0

" l  \  
=  

, . 46so  
=  o 'o24uu ,
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Ta 6 nu q a I 4. 5 .tcvyrn:rru nnrcpemfr np,lr Bc$eprce o6qefi ,rf,Err
ErJrt EtcrtcBso lrperttt

Hnlsrca-
rop

Ilorcaganxe B roqKe H3MepeHHf,, MM

NilII VI vil w i l l

H1
H2
n3
n4
H2-n[
H3-HT
n4-H|

+0,02 +0,01
+0,12 +0,13
+0,05 +0,13
-0,07 +0,20
+0,10 .  +0 ,12
+0,04 +0,12
-0,09 +0,19

+0,03 +0,02
+0,21 +0,11
+0,19 +0,10
+0,31 +0,25
+0,1E +0,09
+0116 +0,08
+0,2E +0,23

-0,01 0
+0,01 0
-0,03 0
+0,21 0
+0,02 0
-0,02 0
+0,22 0

0
0
0
0
0
0
0

-0,01 -0,02
+0,01 +0,02
-0,03 -0,01
-0,09 -0,05
+0,02 +0,04
-0,02 +0,01
-0,08 -0,04

T a 6 nnua | 4.7 . OrrpelE tcmre 6renng Balu E oocsoro trterrrq xx,
B qetE|pcr( IFrrucrparnErlx nnoc(ostrx

Onaseq .qBnrareJrfi BepxHnfi noIruHnHHK Hnxrufi noArrrnnHmK

v - I 0,12 v - I v - I 0,19

vI- i l 0,16 vI- i l

WI- i l l 0,05 v i l - n I 0,07 v i l - i l | 0,27

vm-Iv 0,08 wil- Iv 0,05 wi l - Iv 0,31

rle 6l = 0116 MM - Haudonbrrree 6HeHHe OnaHqa Batra sneKTpolBHrarenc;
D".n = 1400 r"t'r - .qnaMerp BTynKn nolnsrHr.rKa; tl = 4650 MM - paccrorr-
HHe MeiK Iy ?rH!.HKaTOpaMH.

Han6onsunfi ugnolvt Bo 0rIaHIIeBoM coe.quHeHuu BaJroB Hacoca r{ arreKT-
pogBHraTeJIq nexur B nJIocKocTII VIil - N. 3Harrenue oTKnOHeHHs ocn
BaJIa HaCOCa OT OClt Bata sXeKTpoIBHraTeJrs Mox(HO Onpe.qerrHTb, ecJu{
nocrponrb Ha rpaQnKe (puc. 14.10) npo.qolxeHr{e ocn BaJra aneKrpo.qBura-
Tetq,qo nepecelreHntl c nHHHefi H3MepeHnii Ha uefiKe HHxHero no.qrrrgn-
HHKa HaCOCa H nO MacrrrTaoy orcrrHTarb 3HaqeHHe cMeulelHus 62. B .qaHHoM
cnyqae SHarreHr4e cMeuleHr.rfl

62 = 0,33 + 0,31 = 0,64 uu,

YcrpaHeHr{e H3noMa obrqefi rrunvru BaJra npon3Bo.unTcq nepersxKofi
6onros Bo QJIaHIIeBoM coe.qnHeHnn (npu He6onbuoM 3HaqeHHH r{3rroMa)
HnHruaopeHr{eM conpflraeMbrx noBepxHocTefi onanues.

Hs cxet"nl Ha puc. 14,11 Btr.qHo, rrro Ins ycTpaHeHnq n3roMa Heo6xoIH-
MO C snaHUa CHflTb KnHHOBHgnsrfi cnofi Bbrcorofi h2r KoTopyro BbrqHcngror
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0,12

0,18 0,36vI- i l

0,64 . gg0

2(1150 + B35o) 
= 0'033 ura'

. _-1T"? _D_on 
= 980 rrau - .qnaMerp SnaHq a; 12 +I: = 9s00 MM - rnuHaBaJraMex,gy OnaHqev H ruefuoE HlrxHero no,qunnHnia; 6, = 0,64MM _ cMerrle-HHC BAJIA

CHsru KJnrHoBu.uHrrfi cnofi MeraJrJra y.uo6Hee c SnaHus BaJra Hacoca, HeI{Menqero BbrcTynapqero oyprnrca. .[nx sroro bonrbr onaHqeeoro coe.qH-TICHHfl SAMEHSNT MOHTAI(HbIMH H C NOMOIIIbIO HHX ONYCKAIOT POTOP HACOCAHa no.qcTaBKy nol BepxHl.lu QnaHUeM Bana" porop onycKaroT Ha BbrcoTy HeMeHee 200 r"ru. Ha ropqe OnaHqa nepreH.q'Kynsp'o nnocKoctu Hau6onr-rrrero 6ueHrns (IV - WII) nanocsr paBHoMepHo orcrosrqfie rpyr or .qpymnapaJlneJrbHble nr4iltrr4'' Brolr KoTopblx ertua6puBaloT .ffaoo* MaqKurarofi rrryOuurr, trpH Koropofi nx BepuuHu 6ygyr nexarb B o.gHofi nnoc-Kocrt{' oopasyrorqefi c nepBonaqarsHofi HeunnQosaHHofi noBepx'ocrb*}norJrexaurufi cHsrr.rro KJrr'HoBru'brfi cnofi. fnyonHy MasKoB flpoBepqroTr'rHr'KaropoM' Ilocne HaHeceHHs MarKoB noBepxHocrb QraHqa runnQyror"Ha KtInH", opneHTl{pyrlcb Ha gTI{ MagKH.
B pesyarTare.qonxHa nonyquTbcs nnocKocrb, npoxo.uqulafl qepeg Bep-IIIHHbI MasKoB. IIpn erou KoHTponb ocyqecTB.lqror npoBeporrgbrMp lzuefi-rcofi u nrnrofi, noKpbrrofi Heaircoxurefi rcpacrcofi, c yuerov roro, rrro ua_6ep cHnuaer crpyxKy ronuuHofi 0,002-o,oos 

"r, 
np"rrycK Ha uaopeHue

D " -  1 t  t ^L n$. L.|.1.. tIpHCnOCObneEHe .qJIg
usMepeHsf, paccfosnHs or noBepx-
HOCTH Barra go c?pyHbr:

^  
1 -  y r o J r b g r { K ;  2 - s r y [ K a ;

3 - Hyrpouep

Pnc' 14'11' cxeva onpe'qene'ns Bbtcothl KnHHoarAHoro crofi np' ycryaHeHHH nsJroMa Jrr{HHH

1, 2 - BaJrbr srteK?poAauratenf, H ttacoca
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cocraBnser 0,1 - 0r2 MM. IIpH Oolrueft ToJrrrllrHe peKoMeH,qyercrr nperBa-
pHTenbHo ropueBofi runn$oaanbHofi Maur?tHKofi u,nu HanlrnbHHKoM cHr{-
Marb rpy6o KJrr{HoBr,rgHrrfi cnofi.

Ilcrcne ycrpaHeHHq HsnoMa H sarsruBaHnfl donros $nanqesoro coeru-
HeHH,g BHOBb npoBopaqr{BarcT poTop arperaTa u n3MepqroT oTKJroHeHHs.
Pesynrrarbr srux r43MepeHlrfi sHocsr s ra6rurqy (ct"r. ra6n. 14.6) n o6pa6a-
TbrBaror. Ecnu npu sroM sHaqeHr,rc HsJroMa u HenepneH,quKynqpHocrr{
BTynKH OKa3brBarOTC.fl B .qOnyCTHMbrx npeleJrax, BbrBepKy BaJra npeKpa-
IrIaIor H nepexo.qsr K npoBepKe ero BeprnKanbHoro nofloxeHug. A6coJrror-
Hoe 3HaqeHHe 6neuus, Bana cqnraror.uonycruMbrM, ecJrl,r oHo He npeBbrrrraer
SHaqeHIAs 3a3opa B nOIruHrrHI{Ke.

BeptrrcanbHoe noroxeHne BaJIoB npoBepf,ror Mero.qoM qerbrpex cTpyH.
3tuu MeroroM MoxHo raKxe npoBepr{Tb H ycrpaHnTb n3JroM nnnuu BaJra
ao SnanueBblx coe.ql4HeH uflx. OtrcnoseHne or BeprnKatrbHoro noJroxeHus,
uJrH yKnoH JII{HHr,I BanoB HacocHoro arperaTa nosBngeTcg, Korla 3ep-
KarbHaq noBepxHocTb Bpauarorqerocs lrrcKa noInrrTHHKa HaKJroHeHa oT-
Hocr{TeJrbHo rop}r3oHTaJrbHofi nonepxHocrr{.

IIna npoBepKu Beprl{KanbHoro ncinoxesr{s BaJroB gTr{M MeroroM pa3-
buparcr Bce HanpaBJlarcrrlne no.quunHr{Klr Hacoca I{ gJreKTpo.uBr{raTeJrs,
npu SToM porop arperara oKasbrBaeTcs csobo.uHo noIBer[eHHbrM Ha cer-
MeHTax nolnsTHl4rca. K Bany .qBnraTeJrs KpensT trep$ HgonHpoBaHHyro
npoKnarKy KpecToBHHy, K KoTopofi no,qeerur{Bapr crpyHbr ns rcanndpo-
eaHHoil npoBonoKu rnaMerpor.r 0,3-0,5 uu c rpysoM uaccofi 5- 15 Kr Ha
KoHLIe, oryqeHHblM B eMKocrb c BgsKr,lM MacJroM. Crpyuu opr{eHT}rpyror
no ocqM HacocHofi craHrlr{H cnerynuurra o6pasoM: BepxHnfi 6se0 (+X),
HraxHnii 6reS (-x), npaasrfi 6eper (+Y) nnegHfi 6eper (- r)..Crpynrr onyc-
KaroT rarc, uro6br oHH He KacaJrncb KoHcrpyrunfi u r;vcenv, cso6o,qHo. IInq
ylo6ctsa l{gMepeHl{fi crpyHu no.qBerur{Baror Ha oInHaKoBoM paccrosnl{u
oT BaJIa. C uelsrc noBbIIIIeHrds roqHocrr{ rr3MepeHufi crpyHbr H Barr BKJrro-
qalor B sneKTpuqecKyrc uenb c HanpsxeHneM 6-12 B. CrpyHbr coe.qr{HJrroT
rrepes sneKTpoJlaMnoqKy unu qyBcrBrlTerrbnrrfi ranbBaHoMerp c oIHr{M
nonrccoM oarapefirvr, a Bafi - c .qpyrr{M noJrncoM. B uoueur, Korra Hyr-
poMep Kacaercs cTpyHbt, sneKTpuqecKarr qenb SaMblKaercrr u saropaercs
greKTpnrlecKaff naMna HJrH oTKnoHsercg cTpenKa ranbBaHoMerpa. IIor-,
perxHocrb r{3MepeHnfr rocrnraer 0,01 vrra.

r r -  ^ltpoBepKa BeprHKanbHofo nonoxeHl{g. SaKJrroqaeTcc B ToM, IITO c flo-
Morrlbro MHKpoMerpnqecKoro HyrpoMepa r{SMepsror paccTosHr{s Mexly
BarIoM u qeTbrpbMg cTpyHaMH B HecKoJrbKHX ropr{3oHTatrbHbrx nJrocKocTrx
no Bblcore BaJIa. Ilocle coorBercrayrorUefi odpadorrcu nonyqeHHbrx H3-
uepenufi cylqr o cocroqlf,,vr nnHvfli Barra, Harvr:ci:/,iu yKrroHa u HgJroMa.

.[ns yao6crsa HsMepeH]rfi npnueHsrcr rrpucnoco6leHue (pHc. 14.12),
cocroqlqee H3 yroJIbHI{Ka pagMepor"r 50 x 50 unu 75 x 75 rur"r n XnuHofi

0)

ll';rit;i,';lxeMa 
rsMepemrfi npr npoBepKe Bepr'Karrb'oro noroxe'r{n nilHunBara arperara

d - no ocH X; 6 - no ocn I'; e - npoeKlsr fl nilHurr Barra Ha rop'sorrrarrbrryro nnocKocrb

50-60 MM C npr'rBapeHsofi rc HeMy arynrcofi, BO BHyrpeHHroro pesroy rco.

ilt""1""::::.-":.':::-Y:Tl"ItauqecKl'Ifi HyrpoMep.Ilrocrcorr"np"r,rru-
"-L^ t L v'DrilxrAa K Eany uaopgTcg Ha nJIHTe. rng rosHofi ycTaHOBKH Hyr_poMepa c np'cnocobnenueM np' HsMepeHun Ha Ban Ha,qeBaror cnequarrb-

;:li J,"** :::::r.:: :::l:T 
ro r B nrrocKo c*rx r{3Mep enun, a yrorrb Hr'K_._qivt ic|r'l rii.uUbr Oit OnHpancg Ha BepXHnfi tOpeU XOMyTa H npH_xHMaJIcfl K Bany' IIpu arona Ha BepxHefi cropoHe yronbHrrKa HaHocs*rc-uoe rcnefiMJreHl{e.

rlpoBepKe BepTr{KanbHoro noJroxeHr.rs ooqefi
cTpyHaM noKa3aHa Ha puc. 14.13, r,qo ol _ 

-o4,

TOTIKH ?IsMepeHHs HyTpOM€pOrra B rOpu3OHTarrb-

Cxeraa r{sMepeHnfi npn
nuHuu BaJra arperaTa no
b1- b4, c1 - C4t dt - dq -
Hbrx nJrocKocTex I-IV.
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Ta6nnrra I  4 .8 .  Pesynuru

nofio:resrs JIHErlr{

rsuepemfi rrponcplcn EepilKtlbroo

Bur! 8rp€f8lt IIO CtpyEtr|

IlorcasaHue B ntlocKocrsx HgMepeHHs, MM

Oct usvepexua
NilIil

a4a3a2a 1

b3b2b 1+x

c4cac2c l

dgdL+ y

b4

-v

d2 d4

a 1 + b 1 a 2 +  b 2 a 3 + b 3 a 4 + b 4
Cyuua

c 1 + d 1 c 2 +  d 2 c a +  d 3 c 4 +  d 4

Pasuocm
a r - b l a z - b 2 a 3 -  b 3 o 4 - b 4

c r '  d l c 2 - d z c a -  d 3 t 4 - d 4

IIpu npoBepKe BepTnKarrbHoro noJroxeHns. nnr.lvru BarA $arcrnuecKl{e
gHaqeHus IHaMeTpoB rrreeK He 6epyTcs Bo BHIIMaHI{e' a H3MepeHI'Is npo-

BoIrrTCfl oTHocnrenbHo BepTHKanbHOfi OCH BaJIa. IlOstOlnty HeT HeO6XO.UH'

Mocrg 6pa6 HcrHHHoe 3HaqeHHe paccTonHl{s or Bana ,qo crpyHbl. .llocra'

TOITHO npr{HflTb KaKoe-nuoo nogorrHHoe SHaqeHue 3a HyneBofi HarranbHblfi

orcqer H B Ta6Jr. 14.8 sanucbrBarb sHaqeHns no HyrpoM€PY, npeBblularuulne

npgHeroe. HeoOxoIHMo B Kaxlofi nnocKocrlr r{3Mepennc, sanucblBarb pac'

cTorHHs ,qo Bcex qeTbrpex cTpyH oTHocnTeJIbHO npI,IHJrTOrO HyneBOrO OT'

cqeTa.
Ilrrx npoBepKu TorrHocru npoBeIeHHLrx usl{epeHl{fi nonbsylorcs ycno'

BI{CM

l (n. + b,) + (c. + d,) l  = [(c..  + d,) + (a, + b,)] .
L \ - l  

-  
L .  \ - I  -  

l "  L \  L

r,[B o;r b;, Ci, d; - I,ISMepeH]Is HyTpoMepa oT BaJIa ,qo cTpyH B o.qHofi ug

nnocKocrefi.
ECln 3TO paBeHCTBO BbIIepXaHo I,IJIH paCxOxIeHHe Mex.qy npaBofi I{

neBofi ero qacTqMH He npeBbruraer 0,04 MM, pe3yrlbraTbl lrcMepenllfi cqu'

TaroT IIpaBHnbHbIMH, npn groM MoxHo npucTynarb K ganbHeftIxefi ux 06'
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pa6oTKe' EcaH pacxox'uenl'Ie npeBbtrrraer 0,04 MM, HsMepeHrrs Heobxo.qnMo
noBTopHTr. O,UHoapeMeHHo cne.qyer npoBeplrrb, He Kaca1,Tcn nH cTpyHBr
KaKr.rx-Jrr{6o rcoscrpyKqufi arperara.

Jlla onpe,qeJleHl{s yKnoHa nnnul BaJra oTHocr,lTeJrbno BeprnKaJrbHofi
ocr Hcllonbgylor noryqeHHble p$ynbrarbr ugMepeHr!fi, gallilcaHHbre ;
Ta6n. 14.8, nn cxeMy, npr{Betre'Hyro Ha pr{c. 14.13. lI3 CXeUbr BrrrHo, qro yK-
JIOII BAIIa .qBnraTeJrs onpe,qenseTcs H3MepeHr{qM}r B nJrocKOCT AX I u II,
a yKnoH BaJra Hacoca - B nJrocKocrsx III u IV.

YrcnoH Barra pT1I.nfl 6218 nnocKocr' x (pnc. 14.13, a) u 62rB nrroc.
KocrH Y (puc.14,13,6) Haxornr u3 reoMerp'qecK'x coorHoue'ufi:

62, = Ikz - bz) - (ar - b)llz;

6r, = [(cz - d) - (cr - dt)llz.

HanpasneHr{e oTKJroHeHHs Kourla Bana .qBnraTens B nJrocKocrtr If on_pe.uensrcT no sHaKy, nolyqeHHoMy npn no,qcrrere BerHquH 62, ^ 6zy.
Eclu co 3HaKou "MllHya" 6yltt 62rr To Koneu BaJra l{Meer oTKrIoHeHue B
cropoHy Hr{xHero 6se0a, a ecJrr{ co sHaKdM ,'MHHycf, 

6y.qer 62", To Kogeq
BAJra OTKrroHeH B CTOpOHy JreBoro 6epera. yrcao' BAJra s o6-rileM Cnyqae
Moxer 6rrrr pacnonoxe' Mex.qy ocsM' X n y, qro BuIHo r{g pl{c. 14.13, e,
r{ efo abcoruorHoe 3HAqeHne nonyqarcT n3 coorHorueHHs

6 2 =

IIls oueHKn,qonycruMoro sHarIeHHs yKrroHa npHHsT TaK Hagbrsaex,rHft
ornocl{Tenrsrrfi yKJIoH, T.e. yKJroH, npfixo.qgrquficq Ha I v .uJII{Hhr BaJra.
Jlna HacocoB sHaqenue orHocnTeJrbHoro yKnolra He ,qorrxHo npeBbruarb
0,02 rr'0"r Ha Kaxrrtfi uerp BaJIa. orHocnrcnrurrfi yKnoH BaJra gBlrrareJrs
no,qcqHTbrBaroT no Qoprrayne

6or".* = 62111,

- - o  Arrrs -orn.rtrB - tJrHosHTenbHblll yKnOH BaJIa IBHraTenq 6Z - a$COntOfUrffi
yKnoH; ,l - .qrr'Ha BaJra Mexly nJrocKocT suu I u II. 

'

Ecnu grraqeHfie oTHocnTerlbHoro yKnoHa Bbrrue ,qonycTr.rMoro, ero ycr.
naHqKrT t ?Mplrrrrrfr l ,  EL"^A6i '  ^FA-5:i'Y'Liivnr-iuivi' EiDirruiDi uiiupiiblx ooJ-IToB egrMeHToB noIngTHI{Ka.
3Ha,reuue no,qbeMa r{nn onycKaHns cerMeHToB hce, onpelensnT no Qop-MyJre

h.r, = 62 drol lg,

r.ue 6Z - aocomoTHoe oTKJroHeHlre BaJraB nJrocKocru II; d.* - ,quaMerp
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Puc. 14.14. Cxeua onpegefleHns snrqexils
noAreMa cerMoriloB no.unf,THr{K8 npn yc-
rputeHuu yKtroHS rnHuu Bana:

I - I - HoMepa ccrMonron

oKpyxHocn{ pacnonoxesun onoP
Hbrx 6onron; ,o .qJrr,rHa BaJra
oT nJrocKocTH cerMeHTOB.qO IJIOC.
Kocrlr IJ.

Mecro Haudonruero no,qbeMa cerMeHToB onpe.qeflglor no cxeMe, no-
KasaHHofi Ha pnc. 14.14, KoTopyp cTposr B Macurra6e. IIo ocrrM X n Y or.
KJIa,qbIBarcT nonyqeHHbre gHaqeHHc oTKnoHeHufi sana 62*, 62r r{ Hx reo.
MerpHrrecKHM cnoxeHHeM HaXOrsr HanpaBtreHue n SHaqeHile .qeficrgu-
TeJIbHoro oTKJIoHeHus.. Ha cxeMy Hanocsr pacnonoxeHue cerMeHToB oT-
HocHTeJIbHo ocefi. llg cxeurt BH.uHo, rrTo oTKroHeHLre BaJIa npolrgorrrno B
cropoHy cerMeHra 6. CneloBarenbHor rJre ycrpaHeH[s yKnoHa Barra rBH-
rareJlfl HyxHo no.lHsrb cerMeHT 2 ttu6o onycruTb cerMeHT 6 Ha gHarreHne
hrur, norcql{TaHHoe paHee. ocranrHue cerMeHTbI ,qorxgu 6um no.uHrlTbr
(onyIueHn) Ha MeHbulee sHaqeHne nponopqnoHanbHo Hx yranenuro oT
cerveHra 2.

Bucory norbeMa cerMeHToB onpe.qensroT no yrny noBopoTa onopHbrx
6onroe. Hanpurtrep, npn rlrare pesr6rr 6orna 3 ur"r .qns no.qteMa cerMenTa
Ha 0,5 uu 6onr Heo6xo4aMo noBepHyrb na U6 o6opora, grn nogbeMa Ha
I uv - na U3 o6opora H r.I.

,[na onpe.ueneHns yKnoHa nuHur Bana Hacoca n ero ycTpaneHns seo6-
xo.qHMo nonbsoBarbcq H3MepeHnsuu B nJrocKocrsx III u IV. CHaqala on-
peleJrsroT orKnoHennfl. BaJra or BepTnKaJrH B nJrocKocrr{ IV - 6+, , 0+"
(pHc. 14.13). 3rn orrcnoHeHus .q[s paccMarp]rBaeMoro cnyqas cKnalbrBa-
rcrcs Ins.qByx BerltrrnH: 64, = (Ax) * Kx (no ocn x) u 64y= (An - K, (no
ocu Y), r.ue AX, A y - oTKJIoHeHI,ts or BepruKaflr{ BaJra ,qBr{rareJrs B nJroc.
Kocrr{ /V, suseaHHbre ero yKnoHoM; K*, K, - orKJroHenug nunnnr Barra Ha-r
coca oTHocHTenbHo BaJIa IBHrareJrg s nro-crcocrrr rv, srrseaHHbre r{3Jror\,roM
so oraHue. /

BenHqHHbI AX n LY MoXHo onpelerrnTb, nonb3yscb BbrpaxeHr.rsMr{

AX = 62rlf i6i  Af = \zrtf io,
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r,qe Io - .qJIHHa BaJIa oT nnocKocTH CeTMeHTOB .UO nnocKocTlt
.qo nnocKocrn Iy.

Ilo.qcrasn ee, ?Tn BbrpaxeHnfl, ronyqaeM

6+' = 62xl/fl0 + Kxi 60, = \zrlflo - K,

oTKyIa

Kx = 6+, - 6z*tlo; Kv = 6rrl/to _ 6qy.

il; I -ro xe

AdconnrHoe 3HaqeHHe cMeuIeHH fl, Bana Hacoca B nnocKo cru IV B pe_3yJrbrare HgJroMa so QlaHqeBoM coe,uHHeHr.rn onpe.uensror KaK
- f-.---Tl
K = t/ K; * K;.

Ilonycrnuoe 3HaqeHHe cMeu,eH,fl B pe3yJrbrare H3JroMa onpe.qeJr.aroT HgBbrpaxeHHt

y 4  0 ,02t2 ,

r.qe lZ - Inr.rHa Bana or QnaHrld .qo nJrocKOCr u IV, u.
Ecrn HgnoM bonrue .qonycT'Moro, ero ycrpaHqrcT uaEpeuueu ,rHa

K'HH" snanua Batla Hacoca. MarccnuaJrbHas Bbrcora cnabpunaeMoro Knn.HoBr{,qHoro cJrog, MM, onpe.qefirrercs no Sopuyne
h*n  =  Kd6n l lz ,

t,[t 
,{gn 

- .qHaMerp SnaHqa, MM; 12 - EnHHa Ba.ra or Qnanqa Io nnocKo_cru IV, Mr"r; K - abcoapTHoe cMerrleHr.re Barra B nnocKo ctm IVruu.Ilocne 3aBeprlenun BbrBeprcr.r oOrqefi nHHHuBaJra HacocHoro arperaTa !rnpoBepKH ero BepTHKanbHoro nonox eilus, npoH3BO.qrT oKoHgaTenbHyropefynl4poBKy paBHOMepHoro noI)KaTHq cerMeHTOB nO.UnflTHlrKa K Bpar{a.urleMycs ,qHcKy' npoBepsFT ueHTpoBKy poro pa u 3anoJrHrror peMoHT-Hrre SopMyn.rrpbr.

faana nqrna,uuaTas

HCNHTAHIIfl HACOCHhIX A|PETATOB

I5.I. NOJFOTOBKA K IIYCKY
Kaxlrni sacocHufi arperar nocne KannranbHoro peMoHTa JIonxeH 6rnrBcecTopoHHe ocMoTpen n HcnbrraH no cneunanbHofi nporpur*u. Ora npor-paMMa BKrrroqaer s ce6s cnerynu'e 3ranbr: ocMorp r{ npoBeprca ,qeficrs'gor,qeJlbHblx y3noB H uexaHH3MoB .qo 3anoJrHeHHrr Bo,qofi npoTorrHofi qactu
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Hacoca; npooHbrfi nycK H HcnbrraHHe Ha xorocToM xo.qy; ganorrHeHr{e npo-ToqHofi qacT, Bo,qofi H npoBepKa repMeruqHocTu coerr{Hennii; acnrr ra,,ufl,nol Harpysrcofi.
Ilepea 3anonHeH,eM Bo.qofi nporoqHyro qacT6 Hacoca oq,rqaror or My-Copa n nocTopoHHHx nP€.UueroB, npOBepflIoT nJIaBHOcTb conpqxeHnsr eegreMeHToB H MoHoJrHTHocrb coe,qnHeHns c 6eroHoM. MoHonHrHocTb onpe.

'IIenflIoT npocTyKHBaHHeM. fnyxofi 3ByK o3Harraer HanwueHenJroTHoctefi.
IIpu erou Heodxo.quMo sanorrHuTb nycrorbr 6eroHou. B uecrax conprxe-HI{s gJreMeHToB npoTorrHofi .racrn nepexorbr ,qoJrxHrr 6srrr nJraBHbrMH,pa3Mepbr ycrynoB He .qoJrxHbr npeBb[rrarb,uonycrr,rMbrx gHa qeH ufr .

Kpor'ae Toro' Heo6xo.qHMo npoBep'Tb refictsne H nnoTHocrb 3aKpbrr,qcnycKHoro KJranaHa BcacbrBanqefi rpy6u, Ha,qexHocTb KpenreH'.q u nJror-Hocrb conpffxeHnfl JrloKoa n {rnaHrleBbrx coe.qnnesnfr.
TutarenrHoMy ocMorpy nollBepraroT sneKTporBr{raTeJrb Enn Toro,qrobst He 'uonycr,Tb nonaftaHun Ha porop H cTarop nocTopoHH'x npe.uMe-TOB nJrH nJroxoro 3aKpenne*ufl, u Qrnrccaqu' conpsraeMbrx y3noB H .Uera-neft. Ilrroxo 3aKpenneHHas r.rJrr{ HeHa,qexgo 3aKoHTpeHHarr ,ueranb npn or-BeprblBaHuu u oTpbIBe B npoqecce padotrt Moxer Bbr3BaTb cepbe3Hyro aBa-pHro BnJroTb .qo noxapa.
ocuorp 3neKTpo.qBnraTeJrs, I s nepByro oqepe,qb ero Bpaqarcuuxc,

vacrefi' Bo3'qyxopa3lenqlOunx uIlIToB n oduorrcI{ craropa, o6rrvno npoBo-
'qflT HecKonbKo qenoBeK, ocyulecTBflqs noBTopHrtfi KoHTponb. IIpH gToM
ocMarpr{Baror Bce Oonrosrre r{ cBapHbre coe.qr.rHeH}rs. Bosayruurui gagop
Mexly craropoM r{ poropoM ocBerrlaroT nepenocnofi naunofi a"ap*y r{ cHH-3y nonncoa. {epe3 3a30p nporacK'Baror BepeBKy no Kpyfy rrrr roro,tJro6rt y6egntrcs B orcyTcTBntr B Bog.qyuHoM npocTpaHcrBe nocropoHHr{xnpe'qMeron' IIpa ocMorpe Bog.gyluHblx gagopoa arrboporrHo npoBep.rrror HxpasMepbr' conocraB,|.se HX C .qaHHbrMlr sopuynnpa, cocraBJreHHOrO IrpHc6oprce.

IIpu ocuorpe no6oBbrx sacrefi o6uorKr{ craropa oco6oe sHuMaHHe yre-Jrrror rr'crore noBepxHocr' roroBoK r,r orcyrcrB", ,u ,;.;;;;exgeunfr.
oonapyxeHHbre BMgrLrHbr un'qdnannHrt )rcrpa'grcT, e'oRa H3orr'nv et rtrrrrtrnoKpbrBas noBepxHocrl{ ronoBOK JraKOM.

IIpn ocuoTpe KorrraKrHbrx Koneq r{ TpaBepc co ulerKolepxarelgvn o6.paqarcr BHr{MaHHe Ha MecTa cTbrKoB KOJIeu, Ha,qe}rffiocTb KDenneHuq Tpa.BeBc li uleTKo'uepxarenefi, a tarxe nnoTHocrb npnneraHl,tr uleroK K KoJrb-rIaM r,r KoJrJreKTopy. Crrrrca Korreu He rorxHbr HMerb ycrynoBr s rrIerKH,qoJl)r(Hbr nnoTHO npr.rJreraTb K KOJrbrly nnT KOnJreKTOpy.
f[apo.qoMKpaTbr .qB'raTeJrs npoBepsroT B pex'Me no.qbeMa poTopa.IIpu srou SHrccnpyror sHaqeHne AaBJreHHs MacJra B cHcTeMe H Han,nq'enporerreK qepe3 MaH.xeTbr u rpy6onpoBo.qbr.
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B MacJroBaHHax HanpaBnqrcutux [o,qurunu'KoB npoBepsror ypoBeHBMacJra, repMerntrHocrb BaHH n rpy6onpoBo.qoB.
B noBopoTHo-JlonacrHblx oceBbrx Hacocax npoBeprroT pa6orocnoco6-Hocrb MexaHI'I3Ma pa3BopoTa Jlonacrefi pa6o,Iero Koneca. Jlonacru 2-3 pa-3a pa3BopaquBalor Ha 3aKpbITI'te H oTKpbITHe, a 3aTeM ycraHaBnuBaroT HanycKoBofi yron. 

;
B qeHrpodexnrtx Hacocax npoBepqrcr pdoorocnocooHocTb Mexa'rr3MaoTKpLrTr{ff r,r 3aKpbrrufl.qncKoBoro 3arBopa. C novonlnrc ceKyH.qoMepa on-pe.qentlloT BpeMg IIoJrHOro 3aKpbrTHs ,qucKoBoro 3aTBOpar, KOTOpOe He,qoJrxHo 6smr MeHbue pactrerHoro (galaHHoro 38Bog9y_"r"oror"reneu).
IlponeparoT no.qKrrorreH,e BCex c'creM BCnOMOraTenbHbrx rpy60npo-Bolos (oxaaxleHnr,, rn.qpoynnorHeHnfi, no,qBo.qa MacJra, .upegaxHblx,cJrlrBHbrx H rp.), oTcyrcrBne nporeqeK BO QnaHUesbrx coe.quHeHr{sx, Ha_JrHqHe .qaBJreHr,rfl Lr cnnBa Bo.qbl n rpy6onpoBolax .qJrs oxnaxleHlrg Mac.nooxna.qnrenefi H HanpaBJrsrcrrlnx rro,ErunnunKoB Hacoca.
.[o nycrca HacocHoro arperaTa npoBeprlror roToBHocTb 3neKTpoo6opy.'qoBaH,fl' IIpH6opu, He HMerc,u'e rcnefiua Merporornqecrcofi noBepK[,yrocroBepspqero Hx r{cnpaBHocTb H KJracc TotrHocTH, K ycTaHoBKe He.qonycKaarcs. Bce 3JreMeHTbr aBToMar u:rtr HgauII{TbI Heo6xo.qnMo Trqarerrb-HO r{cnbrraTb' qtodrr HcKnroqlaTb no,qaqy noxHbrx l{MnyJrbcoB Ha cHrHarIr4nr{ aBapnfiHyro ocraHoBKy.
Ilenu nperynpe.q,TeJrbHofi curHarr Hsarr'u npoBep*oT nooqepe.q'brM sa.MblKaHI'IeM KoHraKToB cooTBercrByrorrl'x pene, np' groM Ha [yrrbre yn-

#:#."r 
lonxeH Bbrnacrb coorBercrayrorqnfi bnrr*.p n 

'ro"rrrbc.s

lluutupyfl nycK u anapui,rHyrc ocraHoBKy Bcne.qcrBue pagrrr{qHbrx npn.rII4H' npoBepgrcT'qeficte'e cxeMbt aBToMaTnqecKoro ynpaBneHr{rr Hacoc.HbrM arpefaToM.
B HacocHbrx arperaTax c cHQonHbrM Bo.qoBbrnycKoM oogsareJrbHo oc-MaTpr{Bar'T r'r lrcnbrrbrBaroT KJranaH cpbrBa BaKyyMa. ocruorpy n ucnbrra_HHflM lo,qBepraloT repMer]IgHpytounfi sreMeHT rrcvar,,,a'r,

QurcCarlul{ H OTKpbITHg *n'n'"r. 
' "'v^sr'r\)rvrDr itartpbrrH8t

I( orpentoHTr{poBaHHoMy HacocHoMy arperaTy nepe.q ero Hcnbr ranuy;tlr,nno'uroraBJIlIBaIoT cneryrc''I'e.qoKyMgHTbI: pgMoHTHbIe dronr,rvnGrn.r aarar-HbIx pasMepoB, nporoKon ncnbrraH'fi, arcr o Bbr.qaqe ,d.i;;;;;;ffi;:

lsJ. I{CrIbrrAHItg HA XOnOCnoM XOly
Ilocae nonHoro saBeprxeHnq npe.qnycKoBbrx pa6or ocyqecrsJrsror npo6.Hbre nycKn arperara 6es HarpysKr{. IInq oopastna'r{fl MacnsHofi nneHK}rMex.qy cerMeHTaMH U.qHCKOM nornqTH'Ka H OonerqeHr{s pexnMa ero pa-

2r3



6otrl npH nycKax porop no.qHnMaror,qoMKparaMg na 4_5 una lr 3areM onyc-KaIoT. IIpr arona cJre.qqr, .rro6rr noprrrHr{ .qoMKpaToB onycr Hltucbn rcpafiHeeHH)KHCC NOJIOXCHHE.

T53. HCIIhrTAHrrg IIOI HAI?rcKOft

"" '[T #:'-t:T.Xi':-T::::g 
n o.q Ha rp vs rc o fi nporo qH vn qa crb Ha c oca

Horo Hacoca .HoMHHaJIrHofi qacTorbr BpauIeHHs I{ coorBercrByrcqero .qag-JIeHHS oTKpbIBaIor .ql{cKoartfi garsop Ha HanopHor*a rpy6onpoBo,qe. pa6ora
ueHrpooexHoro Hacoca npu saKpbIToM 3aTBope 6onee e nrnn He .qonycKa-ercq. IIpn ucnr;nanr4u oceBbrx HacocoB ga,qBrxKa Ha HanopHoM rpy6onpo-Bo'qe (npu ee Han*.ovu) gonxna 6urs orKpbrra, a Jronacr'gonx'br 6rrru yc-TaHOBJreHbr Ha M'HlrMaJrrHrrfi nycrconofi yron paSBOpoTa.

llcnrrraHns npoBo,qsr .qo cra6unns auuu reMneparyprr o6rraoroK, nol-nsTHr{Ka, HanpaBngrcIllrx no.qrrrHnHr{KoB, MaCJra, oxnaxlaroqero Bo3,qy.xa. Ilpo,qonxr{Tetrbnocrb rlcnbrraHl4fl.qonxHa 6rtrr He MeHee 4 q. B gTor ne-pl,to.q TrrlareJrbHo ocMarpnBaror H npocnyur{Baror pa6orarorqne ysnbr arpe-rara H .qenaroT H3MepeHlrs.

KatrecrgenHo oTpeMoHTupoeaHHrrfi HacocHbrfi arperar .qoflxeH cooTBer_crBoBarb cnelyrculnu rpe6onaHr{rrM:
oH ,qonxeH pa6oraTb cnoKofiHo n nnaBHo, 6es cryrcoB, yrapoB H noBbl.rrreHHoro ruyMa B npe.qenax pa60uefi goHrr xapaKTepr{cr,rKr{;
H€ ,qolxHo 6rnr ga.qeBaHus Bpaularcrq[xcs .qeranefi o Heno.qBrr5Hbte,srrdrsaH'g MacJra I{3 KOp[ycoB no.qunnHHKOB, yretreK nepeKaqnBaeMbrx,cMa3bIBaIOIrtHx H OxnaxrarcrrlHx )Kr{.qKocreft s MecTax coe,ql{HeH rfi ,Ie-oranefi;
TeMnepaTypa MaCna B MaCnsHbrx BaHHax He ,qOrrXHa npeB6rruatt 60 "C;HarpeB KopIIycoB no.qunn'HKoB' no.qnqrHr{Ka, Kopnyca Hacoca, gneKT-po.qBnraTenfl, u Bcex rpyrqllxcs noBepxHocrefi ,qeranefi H ygnoB arperaraHe ronxeH npeBbrrrrarb 65.C;
trepe3 yrrnoTHeH'r BaJra .qonxHa HenpepbrBHo nporeKarb xn.qKocrb,TeMrreparypa csnbHr.rKa He .qonxHa npeBbrrrarb TeMneparypy orcpyxaroueficpe.qbr 6onee qeM Ha 25"C;

SHaqeHue anopaqun no,quunHr{KoBbrx onop H KpecTOBr,rH He 'oJrxHonpeBbrruarb caHlrrapHbrx HopM, a raKxe sHaqeHufi, ycraHoBJreHHbrx rexntl-'recxofi ,qoKyMe'raquefi Ha Hacoc (aony.r"*J* urnnrryr' nepeMerqesuficocraBnrrrcr 0,16_0,005 MM npn qacrorax 5_90 Iu); 
---r

HanOD H flnrnp6rrcrarr6dvvJ"'vrvr.rz muu*i'crb .uoJIxHbI CoorBercrB'BaTb SHaqe-IITI'M pa'ouefi 3o'bl TexH,qecrcofi xapaKTepHcrHKH Hacoc' npfi pasnfiq'brxpexnMax pa6orrr;
KJIanaH cpblBa BaKWMa norrxrelr ^6anno,,===cnso'anp"*non;#;;"ffi ;;r;"iff ffi 

'r";#H"".Tffi 
iJl:Merlrsarru'o ropnoBUHrr cnsoHa np, pa60re Hacoca, a raKxe cpbrB BayyMaI{ BnycK B'3,qyxa a cnson ''pH OCTaHoBKe HacocHoro arperaTa;qacroTa BpauleHl{s poropa aDperara B yroHHOM pexHMe npl{ ocraHoBKeHacoca H9 'uoJIxHa npeBbrrrrarb sHaqeHfi.q, yKaga'Horo B nac[opTe Hacoc_HOro arperaTa.
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Ilocne 4-5 qaconofi pa6orbr no,q HarpysKofi sacocHnfi arperar ocraHaB-
tII{BanT n TrrIaTeJrbHo ocMaTpHBaroT Bce yStrbl, ocodeHgo MexaHuqecKHe
KpenneHuq treraneir n cocraBHblx qacrefi, MoHTaxHbre u cBapnbre coe,qn-
HeHHg' ynnOTHeHHs' npe,[OxpaHglOllllre OT yTerIKU MaCna H BOIbIT U IP.
Ecnn Bo BpeMfl HcnbITaHHs reMneparypa nognrrHuKa r{ HanpaBnsrorrtgx
no$rrl{nHuKoB 6rrna 6nnsrca K npe.qeJrbHo .qonycTuMbrM gnaqenr{sM, To
.qerlatclT peBr{gl{rc grr{x cocraBHbrx qactefi.

Bce o6Hapyr(enHble npu pa6ore Hacocnoro arperara nor Harpysrcofi
HellcnpaBHocrl{ u orKJIoHeHufl oT HopM ycrpaHsror Io npoBeleHr{s cJre-
,qyrcqero gTana ncnrnanufi.

IIo ycrroBnsM HarpeBa aKTr{BHbrx qacTefi gaurarexs .qonycKaroTcg IBa
nycKa nolpsl tI3 xoJlo.qHoro cocrosHHs lr o.ur{H ug ropsqero. Ilocnely-
Iouue nycKn EonycTl{Mbt nocJle nay3br, Heobxo.Uuuofi gna ox,naxlenug o6-
MoroK (opneHrnpoBouHo He Menee qeM qepeg 30 vr.rH). Ecnrn arperar He
padomn 6onee 120 q, neper nycKoM seo6xoruMo norHsrb porop Ha roMK-
parax.

3arcnto.rureatuofi oneparluefi npn peMoHTe KpynHbrx HacocoB qBrsercs
HenpepbrBHoe r{cnBrraHne Hx rrofl Harpysrcofi (o6rcama) s reuesue 72 u.
B nepnoA odrcatrcr npoBepqpr coorBercrBr{e QarcrnuecKnx suaqeHnfi na-
paMerpoB HacocHoro arperaTa, ronyqeHHbtx B peeynbrare r{gMepesuit u
paCqeTOB' naCnopTHbIM' a TaKXe yCTaHaBflHBaIOT OnTI{MaJIrurrft peXUM
pa6oru.

OarcrnrecKne napaMerpbl Ha gTane o6rcarrn onperensror no noKa3a-
Hlrf,M yrna ycraHoBKH rronacrefi, yponHs Bo,qbr B Hr{xHeu 6seQe, .qaBne-
HHs HA HanOpHOr'l rpyoonpoBoIle n norpeon.aeuofi MorqHocTH. Ilpra orKJro-
HeHHI{ QarrnuecKnx napaMerpoB oT nacnopTHblx rvleHbure,qonycTl{Mbrx
gsaqeuufi TexHnqecKoe cocrosul{e HacocHoro arperaTa cqnTaercs yroBrrer-
BOpI{TelrbHbrM.

IIo orcou'rannu HopManbHofi pa6orH HacocHoro arperara no.q Harpysrco-fi
B TeqeHue 72 q oQoprvrnnlor nporoKon Hcnbrrasnfi c yKasaHneM napaMer-
poB H aKT BbIrarIH arperara ug peMoHTa. Ilocne gToro Hacocnbrfi arperar
crrHTSeTcq npHro,qHbrM K 3KcnnyaTarlHr{.

15-{. IIEPI{O- EIilIECKIIE trClIEITfitLq

Ilepno,uuqecKr.re HcnbrraHlra (nponepKr4) K[,ynHbrx Hacoioe npogsBo-
Iqrcs Ins reKyuero KoHTpolts cooTBercrBns ux rye6oBaHnrrM TexHnqec.
rcofi ,qorcyMenTallHra. Ilepno.quqecKne HcnHTaHr{g npoBogr{T cneuuaJlr{gr,r-
poBaHHas opraHnsaql{s c npuBneqeHneM npe.ucraBnrcneft gKcnnyaraugoH-
Hofi n peMoHTHofi opraHr{gauufi. Ilepno$rqHocrb H Mero.qbr npoBe.qeHnf,, uc-
nrtrannfi yKa3blBalor B TexHlIqecKHx ycnoB?tJ{x H TexHurrecrcofi IoKyMeH-

2t6

Pnc. 15.1. Cxerua ycraHoBKH npuEopoa gns Hs-
MepeHus HEnopa Beprr{KaJrbHoro Hacoca:

/ - ru.qlouerpnqecKarr pef,ra; 2 - :,yra:rro-
uerp;J - rpexxoEoBofi rpan;4 - ocr pa6ouero
KOneca

TaUHI'I Ha Hacoc. Peeynrrarbl nepno,quqecKux ucnbrTaHnfi saHocrr B npo-
ToKoJI' rcotopufi noIInHcbIBaIor npe.qcrasrrenu opraH!.rga \ufr, [p]rHHMaB-
rlrux yqacTne B ncnbrTaHuflx, n yTBepxlaeT pyKoBo,ql{Tenb opraHHSa rlr/tfrt
npoBoAHsulefi HcnbrTaHna. tlpn nepnoggqecKlrx HcnbrraHurrx KpynHbrx Ha-
cocoB"qoJIXHbI 6rtrr nonyqeHbl HanopHbre r{ sHeprernqecKfie xapaKTepuc-
Tr{Kr{' onpe.ueneHbr Br{euHue yTeqKn H npoBepeHrt sndpaulru onop.

.uas c*rsr's xapaKTeprrcr'K HacocoB seo6xo.quMo npor{3BecT' o.qHoBpe-
MeHHbIe I'ISMepeHHg cne.qyIoIIIHX [apaMeTpoB: qacTorbr BpauIeHI{r, Hanopa,
MOTTIHOCTT'I, no.gaqn, naopaquu onop r{ BHe[rHHx yreqeK.

tlactory BpauIeHHs BaJra Hacoca lrsMepsnT Henocpe,qcrBeHHo TaxoMer-
paMI4 nnr nSMepHTensMH cKopocru. IlorpeltrHocrb r{gMepeHgs raxoMeTpa
MapKlr o'487 cocraBJrser 0,0r %. nns sroro npn6opa He rpe6yercrr Mexa_
H[qecKoro KoHTaKTa c BaJroM. .lloctarotrHo TorrHo qacTory BparrleHug
MO)KHO I{3MepI'{Tb npu noMOIIIH 3tleKTpoHMnyJrbcHoro cqerqHKa o6oporoa.
IIpu ucnrrraunrx HacocoB B ycJloBusx sKcnJryararlur,r JIns n3MeBeHuq rrac_
TOTbr Bpsqeunr rur4poKo nplrMeHsercs crpo60crconr{qecKr{fi uero,q.

Hanop H, M, KpynHbrx oceBbrx u rreHTpobexnux HacocoB, pa6orarculnx corpl4uarenrHofi srtcotofi BcacblBaHua (nognoporra), 
"rroran"Jta" 

fo".. I s- l I
no Qopuyle 

' ' i--:= 's31i

PM q.f 2
n  =  

T  
+  

w  
* z u - h ,

r,[€ pu - .UaBneHr.re xHIKocrH Ha Bbrxo,Ue H3 Hacoca, IIa; ] _ nnoTHocTb
xurKocrn,Hlu3;g - ycKope.Hne cso6o,uHoro na.qe' us., wfc2;y- cKopocTbxlrrKocru B ceqeHrrllr, r.qe npoBOrHTCq HSMepeHr,re, vnlc; zu- paccrosHr{e



or ocr,r pa6oqero Korreca ro MaHoM€Tp8, M; h - no.qnop, M; f, - rcoeQQn-
rIr{eHT Kopnolnca.

JIaatIeHHe xLtrKocTH pM n3Mepf,rcT MaHoMerpoM, norperuHocrb lrsMepe-
Hnfi rcoroporo He.qonxHa 6urr Bbrrue 0,5 IIa. llsuepeHlle faBneHns peKo-
MeH.uyeTcg npongBo.qHTb Ha paccToftwuvr lrs-zri .qnaMerpa or BbrxolHoro
narpy6rca Hacoca qepes orBepcrr{e .qr{aMerpoM 3- 5 uu, npocBepneHHoe
nepneHll-tKyJrspHo BHyrpeHHefi nonepxHocrr{ rpyoonpoBofla. IIpu gnauer-
pe rpy6onpoBo,qa 6onee 400 uv ll3MepeHue ,qagreHnfl IonxHo nponsBo-
.qHTbcg B qerbrpex orBepcrHsx, pacnofloxeHHbrx B trByx B3aHMHo nepneH-
,qHKyngpHblx HanpaBneHHqx nnocKocTH ceqe'lufl t coe,qnHeHHbrx Mexly
codofi KonbueBrru ryy6onpoBo.qoM, BHyTpeHHnft rnaMerp KoToporo ron-
xeH 6rrrr He MeHee 1,5 rnauerpa orBepcnrfi. B ueere coe,qnHeHnn rpy6o-
npoBola c MaHoMerpoM ycTaHaBnHBaror rpexxoloeofi rcpaH .uns npolyB-
Kn JIHHI{H HsMepeHng. Paccroqnne zM lo ocn pa6oqeFo Koneca HgMeps-
eTcs oT ocH TpexxoloBoro KpaHa.

Ilognop h usueparor rnrpoMerpnuecrcofi peftrcofi c qenofi rerreHHt
0105 r',r. 3a Haqaro oTcqera pefircn npr,rHnMaercf, ocr pa6oqero Korreca
Hacoca.

MoqHocrb Hacoca, rcBr, onpelensercs no Qopr"ryne

NH = Nrrrllrn,

r.[e Non - MOtrlHogrb, norpedngeMaq sneKTpolBnraretreu, rcBr; Irn - KIIII
eJleKTpo,qBr{rarerrs, onpe.uenseuufi no naclopry (rcaranory).

MouHocrb gneKTpo.qBurarens Nrn onpe,qeflqror c noMorrlblo gtleKrpoug-
MepnrenbHbrx KoMnJreKroB Maporc K 50, K 51, K 506.

Iloraqa HacocHoro arperaTa Q onperensercs KaK npou3Be.qeHr{e npeA-
Bapr{TeJrbHo HsMepeHHofi cpegHefi cKopocrr{ noToKa Ha nnolllalb npoxo,q-
Horo ceqeHus rpy6onpoBola B Mecre r{gMepeHr{f, cKopocrn. Ilo.uaqa Haco-
ca, KaK npaBl{no, onperelsercs Ha Bbrxole Hg Hacoca nocJre Mecr orbopa
xHIKocrH Ha co6ctseHHbte Hyxlbr.

IIpn ncnuranl{I{ KpynHHx HacocoB olHnM ns Han6otree roqHbrx cnoco-
6oa onpetreneHns no,qaqu rBrrsercsl H3MepeHue cKopocrefi s rpy6onpo-
BOEe rn'qpoMerpHqecKnMH BepryruKaMl{, cMoHTr{poBaHHbrMr{ Ha KpecTo-
BHHax. Onpe,ueneHue no,qaqH ocyqecrBJrgercg aHalnruqecKl{M Hnn rpa-
Qnvecrcnu cnoco6oM no cneuuanbHofi rrlero.guKe.

Otrenr npaKTnrrHbr r{ y.qo6Hsr IJrs r{gMepeHns no[aqu Bo.qbr n rpy6o-
npoBo,qax donruoro luaMerpa ynbrpagByKoBbre pacxoloMepbr Qnpr*in
"IIonncoHHKc" c norpeuHocrbro HsMepeHws. l- l r5%.Ilar.rnrcH sroro pacxo-
.qoMepa ycra'HaBnHBaroTcn cHapyxn rpy6onpoBo.qa n He rpe6ypr HHKaKHX
BpegoK n ryybonpoBog, a reHeparop ynbrpa3ByKa, ycunlrreJrb n npneM-
HHrc cobpaHbl B egnHrtfi 6norc B BH.qe Hedonrnroro nepeHocHoro culnKa.
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Ilo,ua.ra KpynHbrx HacocoB Moxer 6rrrs H3MepeHa c noMoulbro rHrpo.qn_
FlaMnqecKoro 3oH.qa nnu HHTerprpyroruefr rpydrcH. 3oHl npelcraBnfler
coOofi nonyrc rpydrcy, Ha o.qHoM KoHue nonyc$epnqecrcofi Oopr' Koro-pofi npocBepneHo oTBepcTHe.Unr np'eMa noJrHoro ,qaBJreHHs noroKa, a Ha
.qpyroM ycTaHoBneH [Tyqep, coe.qr,HeHurrfi c o.qHofi r,r3 BeTBefi aroruaHo-
Merpa. Jlpfnas BerBb 4aQrraanoMerpa coe.qlrHeHa co u1yr;epoM .qns or6opa cTa_
T'qecKoro .qaBneH*fl', ycra*oBJreHHbrM Ha creHKe rpy60npoBora. D,ns us-
MepeHnfl no,qaqH npcxogHoe ceqeHHe rpy60npoBo.qa ycnoBHo pas6una-
ercs Ha HHTepBaJrbr c paBHbrMH 3HaqeH HflMH nnoqa,qe fi LF, I{srraepeHue
cKopocTH npoH3BOIHTCfl B rIeHTpe coorBercTByroulefo uHTepBana nyTeM
ycTaHoBKH B Hero MepHoro oTBepcTtrq 3oH.ua HaBCTpeqy noroKy.

Crcopoc*, Mlc, B r.r3Mepqer,aofi ToqKe onpe,uenqercq KaK

Vi = ,, 2gLH,

rae AH - pa3Hocrb ypoBHefi e eereqx ,uH0vaHoMerpa , M; g _ ycKopeHne
ceobo.qHoro na,qeHug., uf cz.

Ilo,qaqa, v3/c, B ,qaHHoM lrHTepBane npoxo.uHoro cerreHug

Qi = LFfi,

J
npoxo,uHoro ceqetnfl,, M2

HHrerpnpyrct4at rpyOrca no3BoJrser onperensrb Henocpe.qcrBeHHo
cpelHroro cKopocrb noToKa B MepHoM ceqeHHH. OHa npaaarrrnser coOofi
nolstfi uHnrHrp c pa.quanbHblMn orBepcTr.rqMn B pacqerHbrx roqKax. ogns
KoHeq rpy6rcH 3auIyIIIeH' a Ha.upyroM ycTaHoBneH rrrryqep, coerr,rHeHHrrfi
c BeTBbrc gu0rtaaHoMerpa. '[pyras BerBb coe.quHena co rxryqepoM oroopa
crarnqecKoro .uaBJreHras. llHrerpupyrcuag rpy6rca ya"u"r"nnBaercff B
ropn3oHTanruofr luaMerpalrHofi nlrocKocru rpy6onpoBo.qa orBepcrnflM!,r
HaBCTpeqy noToKy. CpegHnr cKopocTb roToKa B MepHOM CerreHun rpy60-
npoBo.ua, M/c, onpe.qengercg KaK

r---' . t  l 4 -  a t t,cp - v LgAn.

Ilo.uatla Hacoca, u3/c, Bbrrrgcrflercrr no Soprrayne

0 = y'.pF,

r,qe F - nnol,'arb npoxorHofo cerreHr4rr rpy60npoeora, M2.

r.qe AF - nnoua.qb HHTepBana
Ilolaqa HacocHoro arperara

Q =  Q : + Q z + . . . + Q i .
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Pacxo.q grreuxefi yrerrKn Borbr qepe3 ynnoTneHnrr r,ana.qonxeH r{aMe.
prrbcs c norpeuHocrbn He 60nee 5% nyreu onperenesHn ooleMa yreqeK
3a onpereneHHoe BpeMr c noMoilll'ro MepHoro cocyra c reJreHH flMyr.

Teuneparypa 3neMeHToB Hacoca H3Meprrercq npu noMorrl, .uarrruKoB
TeMneparypbr HnH repMoMeTpoB C norpeuHocrbKt He 6onee +l .c.

Brr6paqna HacocHoro arperaTa .qonxHa rdgMepsrbcfl nu6poverpaMn
KJracca TorrHocrn He Hnrre 2r0. Mecra H3Mepeuua au6pa\uu onpe.qenffprcrr
nporpaMMoit u Mero,qr.rKofi ncnrrraHlrri. IIna rcpynHbrx HacocoB c qacrorofi
BpanIeHHa BaJIa MeHee l0 c-r gonxuo t{3Mepsrbcs n}rKoBoe sHaqeHr,re
(pasvax) nH6ponepeMelrleHns. Hgr,,repeHns 

"ropuqrn 
npolr3Borqrcs anna-

parypofi 3aBoga "BH6ponpu6op", r|upr"r "Eprcm u Krep" (.I]aHna1 u'lHeHK" (fepr'aannn).
HcnrrtaHnq Hacoca.uonxHbr npoBo.qnTbcg npu qacrore BpaueHnfl. Bana

Hacoca, bnHgrcofi K HOMHHaISHOfi, yKaSaHHOfi e rexHH.recrcofi ,qoKyMeH-
Taunu.

IIpH ucnuraHnn peryJll{pyeMbtx HacocoB HanopHbre H gHeprernrrecKue
xapaKTepHcrHKH,uoJI)I(HbI 6rtrs nonyqeHbl npn pa3ru{qHbrx nonoxeHnflx
perylHpyrcqero opraHa I'UIH sHarIeHHqX perynHpyeMoro napaMeTpa, B roM
qucne npn rcpafiHux u HoMHHaJrbHoM.

KoHrpolr KII.U Hacoca,qonxeH npon3Bo.quTbcs npH rroMHHaJrbHoM no-
noxeHHH perynupynqero opraHa Hnr,r HoMHHaJTbHOM 3HaqeHtrr{ perynH-
pyeMoro napaMerpa.

IIpn ncnuraHun KpynHbIX HacocoB Ha MecTax 3Kcnny araunHH3MeHeHHe
pexl'IMoB paOorrr npongBo.qtr oTKpbtTHeM r{ gaKpbrrr4eM KJranaHa cpbrBa
BaKyyMa Ha cnQoHHorr,r Bo,qoBbrnycKe, H3MeHeHr{eM ypoBHq HnlttHero
6re0a, qucna o.qHoBpeMeHHo paOorarounx arperaroB Ha o.qHH rpyOonpo-
eoa (npH napannenrnofi pa60re Hacocoe), yfJra pa3Bopora nonacrefr pa-
6o'Iero KoJIeca (n oceaux Hacocax) n creneHu orKpbrrnrr (sarcpsnng) asc-
KoBoro 3arBopa Ha HanopHou rpy6onpoBo.qe (s qeHrpo6exnrx uacocax).

Ilepea HarlaroM HcnbITaHHfi arrOnpanr paOouyn cxeMy r,rcnbrrbrBaeMoro
Hacoca c TaKHM pacqeroM, qto6u cBecrr,r K MlrHHMyMy trncno onepauuii
n f l t f  l t / t l $ a t t A h  F 6 r t r r^ 'yrL I  urcrn\ rDJrsnnn Jaa/J 'cL lJagMbIx pg, l ( l lMoB.

IlorcagaHun npn6opoB cneryer 3anr,rcbrBaTb B xypHan Ha6nnresufi or-
HoBpeMeHHo no BceM pa6ouuna rorIKaM I,t rotbKo npn ycTaHoBpBrrreMcrr
DeXI, IMe- f lnur  arn l r  r lpr t t  r \ r r r r r r t r^^or  aanrra^ i i  - - - - -  4  F__r- -  v .v . , .  . .v t / , rvA4:r r \ rv lD i ]qr r r tuE;r4 .qvJr .d\ t la  uggTaEJI f lTb J_J MHH.

Ilpo.uonxnTenbHocrb Kax.qoro onbrra cocraBnset l5- 30 rurHH.
Ilocne 3aBepuleHr,rfl Hcnbrrauuit npousBo,unr o6pa6oTKy rroJryrlssllbrx pe-

synbraroB H3MepeHufi. pesyJrbrarbr r,rgMepeHrlfi ,qonxHu 6rnr o6pa6oraHsr
c Uenblo nonyrleHll.fl KorurrecTBeHHbrx 3HarreHuft napauerpoB pa6orrr Ha-
coca B ycJIoBI{sX npoBeIeHHOrO HCnbITaHr{rr Ha KA)I(IOM peXHMe, a sareM
nepecqldraHbl Ha HoMHHaJIbHbre ycnoBr{fi .Ilnff cpaBHeH?rq c HopMHpoBaH-
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nbrMu gHaqeHnflMu napaMeTpoB, npHBe.qeHHbrMH B TexHnqecrcofi aorcy-MeHTauHH.
,IlepeoHarrarbHo [poBo.qgT no.qcqeT cpe.uHnx na6lplaeMbrx sHaqeHnfiBerHqnH c BHeCeHuev Heooxo.q'Mbrx nonpaBoK rc npn60p atur, a 3areM on-pe.qeJlflnr napaMerpbl Ins nocrpoeHr4r Hanop uoit u ,""prarr.recKofr xa-paKTeprdcrr{K Hacoca. Hanopnafl xapaKrepr{cTr.rKa H@)rrpaoaru"nser co-6ofi rpa0nqecKyro saB,cr.Mocrb Hanopa Hacoca or ero no.qaqu. JIng eenocrpoeHus Heo6xo,quMo onpe.qenrrrb qacTory Bparq e*iln, noraqy, .q'a_Merp pa60uero Koneca, Hanop H TeMneparypy nepeKaqnsaeMofi x'.qKocrn.SHeprerurrecKne xapaKrepr'cr'K' lgrof u Tr(o rp.o.irrrrr* co'oiirpasuuecKne saBHcHMocrH norpebaaa*ofi MorrlHocr' Hacoca H ero KIIJI ornolaqH. IIng nx nocTpoeHuus Heo6xo,qnMo noMHMo BbrueyKa3aHHbrx Be_nn'{,nH onpe.qenHTb MorrtHocrb Hacoca H KnJI.

tlacrory Bpoulesus r{ TeMneparypy nepeKaq'eaeMofi x'.uKocr' onpe.
.ueJrsroT Henocpe.qcrBeHHo no pe3ynbraraM H3MepeHHfi. Iloaaqy, Hanop unorpeorneMyrc MOTTIHOCTb Hacoca Bbrqr{cJrrroT no Bbruenp'Be,qeH'b*"r 00p.MynaM.

KogooHUr'reHT noJre3H.ro ,qeficrs'q HacocHoro arpetata, %, onpe,qe-Jrstor pacqerHbrM nyTeM no Qoprrayae

Il*.a = r00,
Nn

Nr,'

JV
n

- "  r n n
* t  

^ t t

rae Nn - noJre3Has (rHgpaannuecraa) MorrrHocTb Hacoca, rcBr; NrnMOIIIHOCT'' NOTPC6N'CMA' SXCKTPOJBI{TATEJIEM, KBT.
IlonesHyr' MorrlHocrb Hacoca, KBr, Haxo.qrr no Qoprrryne
N' = YQH/102'

KoeSSzqHeHT noJre3Horo .qeficran, Hacoc d, %,

n -' l x
4n .a  

r  ^n-  rUU .
Ilen

to?l::._=I-ll sneKrpo.qBl{rarerltt, %; N, - MorqHocrb Hacoca! rBr.rr!,r4 oubrrHoM onpe.qeneHna KIIJJ neodxoluMo yrruTbrBarb, qro y Ha-cocoB c orBo,qoM no.u yrnoM 90. n KaMepHbrM rolBo.qorra KII.U 6yger Ha2-3% Megbure, rreM y HacocoB c oTBo.qoM no,u yrnoM 60. n KoneHqarbrM
no,qBo.qoM.

IIo pesynbraraM HcnbrraHr{fi cocraeJrsaT cBo.qHyn ra6lnqy, B Koropyn3anHcbrBaroT p$yJrbTarBr H3MepeHHfi Ua Bcex pexr,rMax c yKa3aH"U, 
"aL*BBo'qHMbrx nonpaBoK, a raKxe pe3yJrbrarbr onpe,qeJre'Hff nuao"r"i* nl-

u
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TeM napaMerpoB Hacoca, npI,IBeIeHHbre K HOMI,THaJTbHbIM ycnoBl.{ffM, COOT-
BeTCTByrorrlHM TeXHHrreCKOfr ,qoKyMeHTauHH, C yKa3aHr.IeM npe.qelrbHbrx
norperrrHocrefi.

CoornercrBue pe3ynbTaroB HcnbrrauHfi, npe.qcraBJreHHbrx B BI,lIe Ko-
JIHqecTBeHHbIx sHaqeHHfr napaMerpoB Ha ga.qaHHbrx pexr{Max, rpe6ona-
Hr4flM TeXHHqeCrcOfi aorcyMeHTarIHH ycTaHaBnHBaercr Hcxo,qfl ns ycloenfi ,
IITO nOnyrIeHHbIe npH HCnbITaHI,rgX npilBeleHHbre SHarleHr,ts napaMeTpoB
Haxo.qqrcs B npereJrax, ooycnonneHHbrx lonycKoM Ha 3HarreHHe napa-
Merpa, a TaKXe norpeuHocTblo ll3MepeHnfi s COOTBeTCTBHH C rpe6Oea-
HtTsMH K TorrHocTH H3Mepennfi.

OrleHrcy coorBercrr,vtfl, pe3ynbraroB HcnbnaHnfi rpe6onaHnnu TexHu.
qecrcofi .qoKyMeHTauHH npou3Bo,qflT TaKxe rpafrlruecKnM cnoco6or*r. IIng
sToro B MacIIIra6e crponr nacnoprHyro xapaKTepr4cruKy Hacoca. Macrura6
arrOuparor raK, qro6rt .qonycrnMoe orKnoHeHr{e pegynbrara r,IcnbrraHnfi no
nrc6ofi ocn xapaKTepncrlrKr,r oTMeqarocb orpe3KoM gnuuofi He MeHee
5 vv. Ha Hanopnofi xapaKTepzcrr{Ke HaHoc trr nuHuv6 orpaHnq}rBaro[Irre
3oHy IonycrHMbIX orKnoHeHufi napaMerpos. 3areM Ha xapaKTepHcTHKy
HaHOCrr roqKr{, coorBercrByrourHe sarcrnue.cKl4M napaMerpaM Ins Kax-
.uoro pexr,rMa ncnurauufi.

Hacoc cqr,rraeTcs y.qoBnerBopsrcquu rpeboBaHnsM TexHuqecrcofi gorcy-
MeHTaUHn, egrr'-{ sHaqeHr.lq Bcex napaMerpoB, nonyqeHHbrx B pesynbrare
HcnbrraHHfi, Haxogsrcq B ,qonycrnMbrx npeleJrax, ycraHoBJreHHblx B Tex-
Huqecrcofr noKyMeHTaunn B BHIe qlrcJroBbrx sHarreHuit unn rpaQuuecrcnx
uso6paxeHufi. B cnyuae orKnoHeHHr QaxrnqecKnx napaMerpoB oT nac-
noprHblx .qaHHbIx BbI[Ie ,qonycrHMoro npe.uena onpe.qeJrrrloT npuql4Hbl H
paspa6arbrBarcr peKoMeHEarlnn no Hx ycrpaHeHr{ro.

I55. XAPAKTEPHTilE HE}ICTIPABHOCTII T{ ITBTOITbI ITX YCI?AJ{EIII{fl

B npor;ecce Hcnbrraunit u nocne.qyrorqefi sKcnnyaraunn Hacocgbrx ar-
peraroB B I'Ix pabore Moryr Bo3Hl{KHyrb BceBogMoxHbre Her{cnpaBHocrr{,
BbI3BaHHbIe pa3nHqHbIMH npnrruHaMr{. Bctpeuanrca HenonatrKH, o6rque
,qrre ocenbrx H qeHrpobexHbrx HacocoB, HeKoTopbre HenonaIKH npucytqlr
onpe.qeneHHoMy THny HacocoB.

IIpu nsrnBJreHHH npuqr,rH Her{cnpaBHocrefi B nepByro oqepe.qb Heo6xo-
.qHMo ydegnrscq B ucnpaBHocru KoHTponbHo-I{3Mepr{Tenbnbrx npufiopon,
3aTeM Heo6xo.qHMo npoBepnTb orcyrcrBne BHeuHHx HcrorrHHKoB Bo3My-
ueHHs H Jlr,ilub nocne sToro HcKaTb HeHcnpaBHocrl{ BHyrpH Hacoca.

B ra6n. 15.1 npraae.qeHbl Hau6oree xapaKTepnbre HeucnpaBHocrr{ B pa.
6ore KpynHbIX oceBbIX rI ueHTpo6exHrrx HacocoB, BeporrrHbre npnrrr,rHbr trx
BO3HIIKHOBeHI4q II peKOMeHgyertarte MeTO.qbI yCTpaHeHHg.
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Ta6nEqa l S.l. Xapaxr,pue sencnpasaoerlr n proote ooeEGur qc[x!p06crr*D( ErGmoB, nlrnmr EOsEOCEOBesn, x r.erotrFr rD( y'pt'e'rs

Heucnpanuocrb, BHeuHee
nposBtreHr{e BeponrHaa npHqHHa PerovexlyeuHfi Mero.q yer-

psHeHrs
Hacocsuft arperEr He sa-
nycKaercs BBs,qy qpesMep-
Hofi neperp/sKn sr6pqrpg-
,qBfiratens

Pesrcoe cHHxeHHe Hanpsxe-
Hna B SHeprocHCTeMe

Ilopucrnr Hanpsxelrxe go Ho_
MrHanbHOro

Hacoc He o6ecneqnraer pac-
qetsofi notraqu

He,qocraroqnafi qacrora BpE-
uIeHHfi polopa Hacoca
Yron pasnopora nonacrefr ocs.
BOro Hacoca He cooTBeTcTByer
sa,qaHgofi no,gaqe

Herepuerauen KrranaH cphrBa
BaKyyMA
Ilpnrpur,qllcrosbrfi sarBop Ha
HanopHoM rpy6onporoae

Eonsurre sasopbr Mexfiy KaMe-
poil n nonacrnvn pa6overo
KOJIeCS, a raKxe B rqeneBoM
yIItIorHeHHH Bctre.qcTBr{e Hx
l,r3HOC8

OcraHosuru Hacoc .qo BocctE.
HoBJrcHHfi HopMarrbnofi qacrotu
Onperenurb no xapaKTepncurKc
H ycTaHoBr{rr rpe6yeuufi yroa
pasBopoTa lonacrefi
IepverusrpoBarb Knsnax cpHaa
BaKyyME

Orperyrnrpoaars rsApaBmqec_
KOe conpoTHBtreHfie HanopHoro
rpy6onpoaoga
Ilporsnecrn peMom rr Boccrano-
EHrb npoeKrHbte SHaqeHn, 88.
sOpOB

Hacoc He cos.qaer rpe6yevoro
Hanopa, BOsMOx(Ha neperpys_
Ka 3neKTpo,qBHrSTeJrs

He,qocraroqnas qacTora Bpa-
uIeHHs poropa

3Hatrnrenrulrfi nsHoc roprloB
nonacrefi pa6overo rconeca. lls-
HOC qeneBoro ynnolHeHHg
pabovero Koneca

Hacoc .q0 BOCCTa-
novnsanrnofi qac-

Ocrasoanrr
HOBneHrff

TOTH TOKA

BoccraHoetl?b Jronacrn n urine
BOe ynrroTHeHHe .qo npoeKrHbrx
pasMepoB

llossnenre an6paqru n yBe-
[r{qexue 6ngnnq BaJra, con-
po8oxAsrotqHecs yIapsMtr H
cryKaMH a pa6oveu Korrece,
Hendn It  nr ' tnorrc ru-. - , ,---. .  . . vAsaq  . r ,  J tDvnPy -

roT H He cooTBeTcrByrot p8_
doueuy poxnMy

Ilepauil KpHrHqecKHft Kasr{-
taqnoHHlrfi pexnM c xapaK-
TepHbIMtr ctyKAMr,r, noxoxH-
MI,! Ha y,qapbr rcaunefi o ve_
TSJIJI

3a6nsaHne pelusroK Hrn{
BcacbrBaroqefi rpy6u
Pesroe cHuxerrne ypoBHq Bo-
,qbl B ABAHKaMepe, noBbrueH-
Has saKpy?Ka noroKa c o6pa-
3OBAHHeM EOpOHoK r{ nona.qa-
HHe BOS,qyxa Bo BcacbrBanlllyn
Tpy6y

lfguennrr porr{M pa6oru Hacoca

Oqncrnrb peruerKn t{ BcachrBa-
roluyrc rpy6y
IloBucnrr vDoFclrk E.r,,..r E
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Ilpononxesue ra6n. 15.1

Hencnpanuocrb, BueruHee
npoflBJreHse BeponrHaa npHqHHa Percouengyevufi vsToA ycr-

paHeHr{A

Hanop nynbcr.tpyilr rroAOeO
HI|xe pScqeTHoro sHaqeHHg,
gneKTpoABr,rraTerrb neperpe-
BEETCS

Ilounaxnue anneuna. fng-
paBnHqecKoe co[poTr{BneHHe
npeabrruaeT .qoflyclHMoe 3H8-
qEHHE

Cnxgrrr conporrBrreHr{e. Or-
Kpbrrb Aucrosuft 3arBop, ycr-
paHuTb serepMetHqHocrb Krra-
raua cpbrBa BaKyyMa. Ilpoae-
pr{Ia KpenneH}re H yron ycfa-
HOBKT{ nOnacrefi pa6ouero
KOneca

Pa6ora Hacoca conpoBox-
gagf cfl cfi JrbHbtM rrJyMoM,
su6paquefi .qBr.rratenfi H
Hacoca

Ilona,qanxe nocropogxllx
npe.q1,reroB B BoHy pa6overo
KOnecS

3a.qeaanne lonacrefi pa6oue-
ro Koleca 3E KaMepy

Ocrauogtrtb Hacoc, ocMorpeB H
ylanr1b nocroponHr{e IIpeIMeTbt

Ilponeaecrn nepellenrpoBKy K8-
uepu pa6oqero Korreca

li
ir l

i

i
I

Yaenuqesre 6fieguq sana
n an6paqnu Hacoca

Hsuoc ueeK Bara H no.qurn-
HHKOB

Hapyurexa rlenrpoBKa Barra

Hapyruora HgeHnttttrocrb yrna
ycraHoBKH nonacrefi pa6ouero
KOneca
Hapyruexa 6anaucrpoaKa po-
ropa

Ilposeprnr 3asopbr Mex[y B8-
rroM r{ nolurl'rntrr4Kov. Orpery-
nHpoBarb lr ru 38MeHr$ notr-
IUHNHilK

Ilpoaepnr qempoBKy n npu
seo6xolnuocrn arqsslpnpoB 8rb
Ilpoaepnn ntregrnqgosrb yrnoB
ycrSgoBKr{ H npr.{ oTKtoHeHr{r{
Ebrrue HopMbt oTper ynnpoBaTb
llpoaepmr 6anancupoaKy, ycr-
paun?E Auc6arranc

IloguuenDre reMneparypbt
MaqtIS, nogruHnHl{KoB H
no.qnfiTHHKS

3arpasnexne nJrn HecoorBer-
crBre MapKH MSCrrA, HelocTS.
toqHoe eto KotrHqecrBo
Manrr sasopbt Mexly BaJroM H
BKISrlbIIuSMH nOAIUt{IIHnKa

Ilepenoc Mex[y nogrullnHr-
KaMr r SepKSroM nolnsT-
H}TKE

HepasnouepHas sarpysKa cer-
MCHTOB IIOtrNSTHTIKS

Ilpercpauenne no.qaqn oxfiax-
- - . ^ - - - -g
ArlrtrtqEllr Eo,s'I, SacopgHHg

Macnooxrrsmreneft

llpoaepmr, [oJmrb r4nfi cMeHnrf,
MACJIO

YcraHoerltu HoMllHatrrHute gago-
pu, npnua6pnrb BKrra,qbrrrlr{
no BStry
Ympaurnr nepetcoeperyrufpoa-
rcofi ceruenros

Ilponsaecrn no[6rsrcy cerMerr-
toB noAnsTHtrKE

O6ecnertnrb [oASrIy Bo.qbt H
oqucr}ttt Macnoox'Ia,qnTetrr!

Ilepennaan[e Macns qepeg
BbropogKHKpecroBHH H
38COC ero BnyTpb lBufaTerrs

tlpesuepnoe KorruqecrBo Mac-
na B MECTTOBaHHaX, SKCUeHI-
pHqsoe pScnonoxeHfie p8c.
'roqKH BtytrKI{ noluHnlIr{K{t
oTHOCT{reJrb Ho Bbropolscu
MACNOBSHHbI

Cnnrr Hgrntunee Macrro, or-
rleHrpoBar6 BbnOpOgKy otHo-
cHrerrbHo pacrolrKH BrynKn
no[urHm{HKa

Ilpogonxenne ra6n. 15.l

HeucnpaauocTb, BHeluHee
nposBneHHe BepoarHaa npHqHHa Perovexgyer"orf, Merog ygr

pSHeHHA

IloanuenHaa au6pa4ua
SneKTpoABr4rSretrs

Hengaannrsas BbrBepKa JrH-
HHIa B&tra arperaTa, luesue
HANPABNfl rcUIHX BTYJIOK B8JI8,
6onsuofi sa3op MexAy cerMeH-
TaMr{ nogrurmHlfKoB H BTyn-
KAMr{, Hey,qoBnerBopHrenbHE r
6anaucnpoaKa poropa, HepaB-
nouepHuft aos.tryurrufi 3asop,
cMerrleHr4e unu ocna6lenne
KpenneHHq poropHhrx Ksry_
rueK, KOpoTKOe 3aMbIKaHHe
BHTKoB KaTyureK, HeHCnpaB-
naa pa6ora uexaunrlecrcofi
HnH rr[paBnurrecrcofi ,racru
Hacoca

OcraHosnrb nacocrufi arperar.
Ocuorperr, nporsEecrlr geo6xo-
Ar|MBIe HSMepeHug, ycraHoBHTb
npHWlHy u ycrpsnHr! HeHcn-
paBHOCrb

Yre'rKa BoEEr qepes ynnor-
HEHI{C BA'IA

Hsgoc repMerrcHpyrorqero
3neMerrrS
Henpannnrnaq qeHrpoBKa
Kopnyca ynnorHeHHs oTHOCH-
TerrbHo tuefircu gana
Cna6o no.gxara Ha6rsxa caru-
HlrKoBoro y[JrorHeHHfi
Iloehrrxenxoe palManbHoe
6uenue qaqurxofi BTyrrKH

3avennn repMe!rurpyn,rtr{fi
3treMeHt
Ilpoaepnrr qcmpoBKy

Ilogrnnyrr raf, xn xaxnusof,
BTymcn
Ycrpannrr 6net*tc BryJrKH

IIpu no,qaqe Macla B rolrocru
cepBoMorops He npoHcxogHr
pa3Bopor nonacreft Ha sa.qarr-
nufi yron

Hapyurexa repMernqHocrb
ynnoTHeHHs noprrrHs

Sauenrrr ynnorxflorrlre peen-
HOBbre KOnbIIS

CavonpousBonbaoe cBopaqu-
Barrre lonacrefi

HsHorueHo rHesgo KrranaHa no-
AaqH Macna B MACnOnpoBO.qbr
Yre.mr B coeAHHeHH.sx MacJro-
npoBo,goB, paspyueHHe MAC-
no[poB0goB

3avesurs KrranaH

Ycrpaxnrr yreqKr

H a  n o 6 n r o -  r r ? 6 6 - - ^ - r  - - - - -- av  ! , evv . se .  ,  ^ soa rEJ rD  y l . J l d

pasBopora nonacreil
Pefirca Ee onycrnnacb BcJre,q
3a MacnonpoBoEaMH
Ilepercoc B ycranoBK€ rar-
quKS

3avesun npyxrrry BosBpaTr
pefucu
O6ocnoqxrr cBo6o.qubrf, xo.q
TOnKATeJIq
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Inasa IuecrHnflr\araq

EE3OIACHOCTb TPYIA, TIPOMHMJIEHHAg CAHITTAPHfl

I{ IIPOTI{BOIIOXAPHbIE MEPONPNflTHfl NPI{ PEMOIITE

HACOCHOTO OEOPYIIOBAHHfl

15.1. oElIu{E no,Io}KEHIIfl

I,lacocHne cranqur{ B 6onuunHcrBe cnyqaeB qBrqlorcs HenpepblBHo

geficreyr,orrluM npor{3BorcrBoM, H nogroMy peMoHTHbIe pa6orrt Ha Hacoc'

Hbrx cTaHrIHnx qacro Belyrcn psloM c leficteynull{M obopyloeaHl{eM'

SneKTpHrIecKHMH npoBo.qaMl4, Haxo,q'IuIHMHCff no.q HanpqxeHHeM' H Bpa-

uarclunMncr MexaHH3MaMH. tlacro peMoHTHbIfi nepcoHan pabotaer B noI-

so.Unofr qacTr.r arperaTa, B 3ToM cnyqae 3aTpyIHeHa cBff3b C nlo,qbMu, Ha'

xo,uqunMucfl HaBepxy, lrHor.ua pa6orbl npnxo,qnTcg BblnorHqTb B cTecHeH-

Hbrx ycnoBuqx, Ha Bbrcore nnu ua! noBepxHocrbro so,qbl. Iloro6Hrte yc'

noBHfl rpe6yror or peMoHTHoro nepcoHana 3HaHns 6esonacHblx Mero,qoB n

nplreMoB pabotrt, a raKxe HeyKnoHHoro Hx BbInoJIHeHurI.

IIpn rexru{rrecKoM O6cnyxuBaHHIl n peMOHTe HacOCHOTO O6opyIOBa'

HHq Heooxo,uHMo pyKoBo.qcrBoBarbcq leficrBylollll{Mu [paBHtIaMn' HOp'

MaMH H HHcrpyKulrsMr4 no rexHr{rce 6egonacHocrtt H npoMbtunensofi ca'

Hr{TapHH.
Kaxlnfi paborHurc o6ssaH 3Harb H crporo BblnonHsrb npaBntla TexHI{'

rcH 6esonacHocrn. BHosr npnHttTblfi npousno,qcrBeHHrtfi nepcoHaJt .qonyc'
Kaercrr K caMocrosreJrbHofi pa6ore nocJle npoBepKn sHannfi B o6beMe,

o$ssatenbHoM.qnq .UaHHofi ,qolxnocTl,I, H B cpoKa, ycTaHoBneHHbIe pyKo'

BO,qCTBOM NPETrIPHflTH'I.
PeuoHruufi nepcoHan exerorHo npoxornT npoBepKy sHaHufi ,"Ilpanun

TexHHKn $esonacHocru". Pa6orHurcn Hecyr nepconaJlbHyn orBercrBen-

HOCTb 3a KaX,qOe HapyueHHe npaEHrI, nponcue.quee no ux BHHe.

JIls per'aoHTHoro nepcoHata ycraHaBnuBarcTcs o6sgarerlbHble Qopnmt
npOH3BOICTBSHHOFO O6yueHHs, H nOB6IIIISHI,Ia KBanUt[UrcaUuU.

IIpu oEyueHHH nepcoHana oco6esso rulareJlbHo u3ytrarcT Borrpocbl, eBs-

3aHHbre c HapyueHneM npaBr4n 6egonacHocrn, npoHgBolcrBeHHbIM TpaB-

MaTHgMoM H HecqacTHbIMH ctlyqanMu Ha npoI43BO,UCTBe. OrurH pas B Me-

esq H nepe.q HaqaiioM Kax,Uoro peMoHTa Macrep nnr opuiaEtip .qoiixHbi

npoBolnrs c pa6oqlrMu o6qearenbHble HHcrpyKTaxH. PeuoHtHrtft nepco'

Hatr,qonxeH o6ecneqnBaTbcs no,ueficrnyrolrlnM HopMaM cneqo.qex,qofi,

cneuo6ystbro H HH,qHBH.EyanbHbrMI{ cpeflcrBaMl,t 3aIrIHTbI' KoropblMl'r oH

o6ssaH noJrb3oBaTbcs Bo BpQl\lh pa6orsr. Heo6xoII,IMO cJIe,qlITb' ,rro6H

noJrbr, pyKaBa H lpyrue rraCTLI oIexIbI He MOrnH 6nm SaxBaqeHbl Bpalqa'

IOUIHMHCq qacTqMI'I MeXaHH3MOB. HenrSs 3acyrrHBarb pyKaBa u pa60tarb B
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o.qex,qe 6es pyrcasos. Becb nepcoHan .uonxeH yMerb oKagbrBarb repBylo
noMolllb yTonanu€MY, a TaKxe nocTpa,uaBuHM npH nopaxeHHu 3neKTpH-
qecKHM ToKoM, oxorax, oTpaBneHuqx. B cnyxedHbrx I4 $rrroerrx noMe-
IqeHHqx u Ha pa6oqnx MecTax ,qonxHu 6rrrr o6ssarelbHo BbrBeueHbr npa.
Bnna oKa3aHHs nepnofi Me.qnllnHcrcoil noMor4lr, nlraKarbl,'rJlJuocrpnpy.
nrrlue OesonacHbre Mero,ubr peMoHTHbrx pa6or. B uaunHHoM gaJre rlorrxHa
6rrru anreqKa c Me.qnKaMeHTaMr{ H nepeBfl3orlHbrMx Marepnafl aMH.

BrrnonHqrb peMoHTHbre padoru sa .qefrcrByrolrlr4x MexaHngMax, .qBnra-
TeJISIX, nOIKIroqeHHbIX K 3neKTpOCeTH, HaCOCaX, He OTKrrroqeHHbrx oT Tpy-
bonpoeogoB, He npuHgB Mepbl IIporHB ouru6oqHoro BKnnqeHHq MexaHHg-
MOB, 3anpeuaercq.

Henrsq npH peMoHTHbrx pa6orax craHoBuTbcq Ha 6apreprr nJror.qa.uoK,
orpaxleHr,rn MyOT u Bparqanutxcfl qacrefr MexaHr{3MoB, xo.qHTb no
rpybonpoBo.qaM H KoHcTpyKuHsM, He npelHa3HaqeHHbrM IJrs xox.qeHnrt.

3anpeuaercs ttucrnTb, BbtrHparb H cMagbrBarb Bpauarculnecg H .qBHXy.
lqfiecs qacrn MaurHH Ha xo.uy, 3axo,uHTb 3a orpaxEe:e.ug, H npocoBbrBarb
IIEPEs HHX PYKH.

Pa6ornnrc ,uonxeH o nrc6rtx HellcnpaBHocrrrx o6opyloe alus H gauIHT-
Hbrx ycrpoficrn, a raKxe o ,qpyfr{x HenonarKax, npe.qcTaBngrcqnx onac-
Hocrb Infl nrolefit wnw o6opygos aHHe, coobrqarr Henocpe.qcrBeHHoMy nnu
BbrlxecTosrrleMy pyKoBo.qr{Tenro.

PadorHurcH, Hapyuarcqne npaBHna TeXHHKH oegOnacHocrh, noABepra-
DTCq CTpOrr{M .qHCuHnJrI{HapHbrM B3brcKaHr{sM, npe,qycMoTpeHHbrM npaBH.
nauu BHyrpeHHero pacnopqlKa. JlonxnocrHbre JrHUor BnHoBHbre B Hapy.
lx9HHH npaBnJI TexHLtKI{ OegonacHocrn, npnBneKarorcq K aIMI,rHHctparr{B-
Hofi nnn yronoBHofi oreercrBeHHocrlr.

16.2..UONYCK K PEMOHTHbTM PA5OTAM
I{ OEOPYTOBAHIM PAEOIIETO IdECTA

IIDexre rreM EonycruTb dpnragy unn paboqero K peMoHTHbrM paboralr,
Macrep npoBepser HaJrHtrHe yrocrosepeHufr o npaBe rorycKa rc pa6ore y
Kax.uoro pa6ouero. Ilocne sToro npoBonqr odssarenrnufi HHcrpyKTax o
besonacHrrx cnoco6ax BbrnonHeHr,rs ,qanHofi peuoHrHofi pa6orn. Ilary
HHCTpyKTa)Ka 3anl{cblBanT B xypHaJr, r.qe pacwrcbrBaercrr rcaxgrrfi pa6or-
HHK. PeUOHrHrrfi nepcoHan npr4crynaer rc pa6ore nocne nonyqeHHs Mac-
TepoM Hapfl.qa'ronycKa, r.ue .qonxusr 6srrr yKa3aHbr Qauulllu orBer.
crBeHHoro pyKoBoAwrenet, peMoHrHux pa6or n pa6ounx, onncaH![e co.qep.
)KaHHfl, pa6or, cpoKH Haqara v nnaHr4pyeMoro oKoHqaHHff peMoHTa, A
Tarcxe nepeqHcnslorctl Bce Mepbr no orKJrroqeHHrc peMoHTr,rpyeuoro o6o-
py.qoBaHl'tq H MeponpHqTHtI .rns o6ecneqeHrfl besonacHoro Be.qeHI{s pa-
6or. Hapq,q Bbl,uaer Haqarbl{HK sacocHofi craHrIHH, ero 3aMecrI,ITeJIb ttJln
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MacTep. Jlexypnufi nnxeuep npon3Borur caM Hnr{ npoBepfler BbrnoJrHeHr,re
MeponpHsrufi no QTKnIoqeHHp oOopygonaHHfl H TexHHKe,6esonacHocrg H
nocJre 3TOrO ,qonycKaer nepcoHaJr K pa6ore. oarnH gKSeMnJrsp ronycKa
xpaHurcq y,qexypHoro HHxeHepa. Bropofi ocraercrr y npoH3BorHTenn pa-
6or- Jlefictnyrounfi Hapq.q nepe.uaror nocMeHHo, uroosr BHoBb npr{ue.uuas
cMeHa 3HaJIa o6o scex nepeKnloqeHusx H npl{Hsrirx uepax 6egonacgocr}r H
clyuafiHo He HapyrrJnna ux. oo0pyaoBaHne Moxer 6uTb BKrroqeHo B pa-
6ory ToJIbKo nocne roro, KaK oTBercrBeHHrrfi pyKoBo.unTeJrb gaKpoer
Haps,q H cracT ceofi sK3eMnrrcp ,uexypHoMy nepcoHany. 3arcpurufi Haprr.q-
,qonycK y.qocToBepfier, uro pa6oTbl Ha o6opyloaaHHu 3aKoHrreHbr, nepco-
HaJI BbtBeIeH' HHcTpyMeHT I{ MaTepHanrt y6paHbl, MexaH}rsMbr nolroroB-
neHbr rc pa6ore. Ilocne claqn Hapfira-ronycKa npon3Bo.qurb peMoHTHbre
paboru KaTeropuqecKu Bocnpeqaercs.

Bce pa6oqne MecTa, nnoularKn, noJrbr H nepeKpbrrus, orHocqunecq K
peMoHTr{pyeMoMy oo0pyloqaHHro,,IIoJrxHbr xopouo ocBerrtarbcs H corep-
)Karbcs B ql'IcTore; Hx Henbgs iaxnaMrqrb H garpoMoxlarb nocropoHHgMr,r
npeIMeraMu u .ueraJlsMn pasdupaeMoro odopyloa aHvq.Ilponuroe Ha noJr
MacJIo Heo6xo$lMo HeMerJIeHHo y6uparr, qrobrr pa6oune 

"a 
,roar.orrbgHy-

nHcb. JlecrHuqu H npoeMbr Ha.qo orpaxrarb nepr{JraMn.
,[eraru pae6npaeMoro o6opylos atuet cneryer yKnarbrBarb B sapaHee

npelycMoTpeHHbre MecTa H Ha nnoulaflKr,r, KoTopbre paccqnTaHbr Ha pasMe.
rrteHHe rpy3a.

B norso.qHofi qacrn arperara, B gaMKHyrbrx cocy,q ax u MacJrsHbrx 6a-
Kax.qonxHu pa6orarb He MeHee rByx qeroBeK o,qHoBpeMeHHO; KaTeropH-
qecKn SanpeqaeTcrr HanpaBnsTb Ty.qa o.qHoro .qeIoBeKa.

IIpu onycKaHI{H,qeraleft qepes BcKpbrrbre JrroKr{ B nony l,t nepeKpbrr]rsx
oKoflo JrroKa cTaBsr o6sgarenbHo .qexypgoro .qnq npenynpexleHns npo-
xo.qflIrlHx MHMO nrc.qefi. IIo orcoHqaHlln pa6or JrroKH HeMeIneHHo 3aKpbr-
BaroT. Jhorcn H npoeMbr, orKpbn,b:e Ha .qJrr{TeJrbgoe BpeMs, obssareJrbHo
orpax.qaroT.

IIpu py6rce MeraJrJra pabouee MecTo ,qoJrxHo 6urr orpaxreHo, uro6rr
KlteKH MeraJrJla. He nopaHnnn npoxogsuilrx iltiMo. pir6uilli< .qonxeir- iio;-iL-
3OBaTbCg {pe.qoxpaHHTeJrbHbIMH OrrKaMH.

B noueuleHn* MaIuHHHoro 3ana 3anpeuaercs xpaHHTb JrerKoBocnnaMe-
HtlouHgcg H roDloqlle RernecTRe (6enqorrr .nldn.F ^i^-=,.^,!FGF.-F \vv. .v . . . . ,  vr r r r f ,  I ,  l ,4 \ ,1ErLrp l i l  LgJIyI ,  nn ' r .po-

rcpaucu).

163. TAKE'IAXHbIE PAEO15[

TarcenaxHrre pa6oTbl npn peMoHTe KpynHbrx HacocoB sBJrqK,Tcs cJrox-
IIbIMH H OTBCTCTBCHHbIMH PCMOHTHbIMH ONCPAIIHflT,AT. K !!X NPOBC,UEHHK)
ronycKaI0TcJI ToJIbKo cneur4aJrbHo o6yueHnue pa6orHHKH, craBrulre aK.
saMeHbr no cnerlnaJrbnocrr,r crponanbxrnKa. IlponegeHne nn6rrx raKeJrax.
Hstx pa6or rpeOyer cTpororo BbrnoJrHeHHs npaBun rexHHKt{ oegonacHo-
crl{, TaK KaK MaJrefiuee HapyrrJeHw,e H He.uocMorp Moryr npnBecrr,r K Hec-
qacTHbrM cnyqasM.

PyrcoaognTb raKerraxHbrMr,r padoraun .qoflxeH cneu]ranbHo Ha3HaqeH.
nttfi, u o6yueHnufi .renogerc. TonrKo oH l{Meer npaBo uo.qaBaTb KoMaH.qbI
KpaHoBrrtHKy, rcoroprrfi o6sgaH Hx BbrnoJrHsrb.

ogHarco np' HeHcnpaBHocTH, aeapufiHbrx noJroxeH'qx H s rpyr'x cny-
qa.rrx, KoTopbre Moryr npHBecrH K aBapHsM, noBpexreHHro obopyaoF/a$uf,
r'r HecqacrHbrM cnyqaqM, nn60fi qneH 6pnragu HJrr{ nocropoHHee nHqor
3aMerHBIIIee Hel{cnpaBHocrb, r{MeeT npaBo norarb KoMaHEy "cTon", Kpa.
HOBUIHK obssaH ee HeMerJIeHHo BbrnoJrHnrr. CnrHanbr KpaHoBrrrr{Ky 11o-
,qarcT pyrcofi B coorBercTBHH c npaBunaMlr npoBe,qeHuq raKerlax(Hux pa-
6or. Ecln KpaHoBIIIHK He Bnrur no,qasaer4brx cHrHaJroB, TaKenax(Hbre pa.
6orrr npoBo.qnTb Herb3a. Mecto npoBeleHlrs raKenaxHbrx pa6or .qonxHo
6rnr xopouo ocBerrleHo.

cnegyer noMHrarb, qro peMoHT o6opyaoBa*us npoBo,q'Tcc pflroM c
,uefr crnyorrlnMrr HacocHbrMu arperaT aMu. Jho6oe HenpaBr{nbHoe .qefi crsne
Moxer npnBecrH K noJroMKe H aBaputr,ueficrayroqr{x MexaHugMoB n Ma.
IIII{H. Bce gro rpe6yer ocodofi ocropoxHocrr{ npH BbrnonHeHnu TaKenax-
Hslx pa6or.

Crponoarca rpocaMu ,qeranefi Ha rcproK npoHsBoIHTcs raKeJraxHbrMt{ yg-
JIaMH. IIpH erou cne.qyer noMHr,trb, rrTo yBennqeHne yrna HaKJroHa rpoca K
Beprr.rKan?r yMeHbrrraer ero rpysono.qbeMHocrr. IIpn paBHoMepHoM pacnpe-
,ueneHlrr.r fpysa Ha gByx BeprHKanbHbrx BerBqx TpocoB Ha Kaxryrc Be?Bb
npnxo.qHTcg nonoBHHa Maccbl -uetaneft, Ha rpex BerB-qx, pacnogoxeHHgix
troI yrnou 120o, - o.UHa rperb Maccbl Ha Kaxgylo BeTBb, a Ha qerBlpex -
rreTBepras qacTb.

Ha 'uayporl{x KpIoKax KpaHa Harpy3Ka paBHoMepHo pacnpe.qenserc-rl Ha
o6a pora. Ilepe.q HcnoJrbsoBaH'eM rpoca r{n' crpona Heo6xo.qr{Mo npoBe.
plrrb ero rpygono.qbeMHocrb r{,uary nocne,qHux HcnbrraHufi.

IIpn sarcpenJleHnu geranefi Ha ux ocrpbre yrnbr nol Tpoc ycraHaBJrt{-
Balor flporcnagrn, uro6bl Tpoc He nepepe3ancr. He "paspeuaercs oTTrrrH-
Barb rpys KpaHoM' noSToMy nepe.q no.qbeMoM KpaH ycraHaBnnearct rarc,
qrobrl KpIoK I{ ueHTp rsxecTn norHr{Maeuofi ,qerana HaxorHJIHcb Ha o.q-
uofi ocu.
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r ' Ilocne oKoHqaHHs crponoBKn nepe,q Tpancnoprnpoarcofi rpys npe,qBa-
pnrenbHo norHHMaIoT Ha 100-200 r"rrra oT noJra r B TaKoM noJroxeHnn Bbr-
IepxHBaroT HecKOJTbKO MHHyT, IIpr4 STOM npoBepsrcT Ha.qexHocTb cTpon,
oTcyrcrBl{e BblTsxKn nn:n 3arqxKn, paBHoMepHOCTb HaTsxeHHs rpocoB.
Ybegnnumcb, qro rpy3 no.qBerueH npoqHo, MoxHo ero no.qHI,IMaTb H TpaHc-
nopTHpoBaTb.

llpn nepeMerrleHnn rpy3a no MarrrHHHoMy gany ero no.qHr{Maror raK,
qrodrr ou 6rrr Ha 0,5 M Bbrrrre cauofi srrcorcofi ToqKr4 ooopygoBaHns, pac-
noJloxeHHoro Ha nyrn cne.qoBaHus. Jlsnraroquficq rpys Bcer.qa conpoBox-
.qaeT cTponanbrrlnK-sauelqnrc.

IlepenaeueH,e rpy3a nyque npo'3Bo.qr4Tb B cropoHe or .qeficrByroqero
odopylosanns, H oT Mecra npoxo.qa angefi. IIocropoHHHx JrHu ylaneroT c
nyrH cJIe,UoBaHHs rpy3a. IIepeA onycKaHneM cnelyer y6egnrbcfl B orcyr-
CTBHH nOMeX' BOSMO)KHOCIU CnOngAHu9- I{nn OnpOKHIbIBaHUfl, tpy3A Ha MeC-
Te ycraHoBKH. Ha non no,q rpy3 ycraHaBnr.rBaror noIKnaIKH, 3arrlnuarcrque
notl oT noBpexreHnfi 14 no3Bonqrcune cHsrb rpocbr. Ycranannr.rBarb rpy3
cne,qyeT TOJIbKO B MeCTaX, nepeKpbrrlre KoTopbrx paccqr{TaHo Ha Harpy3Ky
oT ero Maccbr.

IIpu tarceJraxHbrx padorax cneEyeT 3Harb ocHoB'bre npaBuna cKna.qn-
poBaur,rs o6opygosanvs,, Marepr{anoe. Crcna.qnpoBaHne MoxHo npor{sBo-
.qHTb Ha cneIIHaJIbHO Bbr.qeneHHbIX nJIOUa.qKAx, xopouo BbIpOBHeHHbIX H
yrpauoonaHHbrx, a B 3r,tMHee BpeMq orrHuIeHHbrX oT CHera !{ nb.qa. Ilonx-
urt 6uTb npHHgTbI Mepbl nporHB caMonpon3BonbHoro cMerrlelytfl, npoca.q-
KH' OCbInAHus' H paCKaTbIBaHHq xpaHI,IMbIx MaTepI.taIIOB. IIpn Crcna4{pg-
Banuu rxHpHHa npoxo.qoB Mexry rura6enqMn npr.rHr,rMaercs panHofi He
MeHee I rr'r. ltlHpltHa xe npoeg.qa npr{HnMaercrr B 3aBncuMocrr4 oT ra6apn-
TOB norpy3orrHo-pa3rpy3orrHbrx MexaHr{3MoB, oocnyxuBaroulHx cKnar.

KpynHora6aplrrHoe H Tfr)KeloBecHoe o6opyaosaHr{e yKrra,qbrBaror B
o[nH ps.q, craJrbHbre KpynHbre rpy6u yKnatrbrBarcT B lllraoerq c npoKnar-
KaMI{ I{ KoHUeBbIMH ynopaMl'r go 3 v, rpySrr MeJrKHx,quaMerpoB - B creJr-
Jlaxu .qo 3 rtr.

3anperuaercff npncJloHgrb Marepr{anbr r,! H3.qe Jn s. R sa6opal* r{ girer,ieH-
TaM coopyxeHufi.

i6.4- eBAPOqHb[E PA5ofiil

IIpH npone.qeHHn peMoHToB bonruroe BHHMsHHe yrenflercs cBapoqHbrM
pa6orau. K snercrpocBapoqHbrM, ra3ocBapoqHbru n ,EFyrr,rM orHeBbrM pa-
6orau 'qonycKanTcs nnqa, npoue,quue cneqnanbHyro no.qroroBKy, HMe-
rouue npaKTHqecKHe :raBbrKH, 3HaHHs HHcrpyKrlnfi no oxpaHe rpy,qa u
npaBHn noxapuofi 6esonacHocrl4. SnercrpocBaprrlrdKlr [oJrxHbr HMerb
rpynny no sneKTpo6esonacHocrn He HHlNe nropofi.
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IIo Harrara cBapoqnux pa6oT Kax.qas eMKocrb, B ToM q'cre lr Haxo.qHB-
rrrascJr B sKcnnyararl'r{, AOn,*Ha 6sr* npoBeHTHJrHpoBaHa. Ilepea cnaprcofi
eMKOCTI,I, B KOTOpbrx Haxo.qHJrr{cb xr4IKoCTb, TOnJIHBO HJrH ropnqne xu,q_
KocrI'I, raSbl n npoqeer ,4oJIXHbt 6slrs oqntqenbr, npoMbrrbr ropflqefi so.qofi,
nponapeHbt' npocy[IeHbl' nocne qero npoBepserce oTcyTcTBr4e B HHx OnaC-Hofi rcoHqeHTpaIIHH Bpe.qubrx BeqecTB. EcrecreepHo, qro .qaHHas eMKocrb
,qonxHa 6rrrr orrclrcdeHa oT rpybonpoBo.qoB, rro KoTopbrM Bo3MoxHo
nona.qaHue B Hee rpaHcnoprr,rpyeMbrx BerrlecTe. OcseqeHze npn cBapoq-urtx padorax BHyrpH eMKocrefr lonxHo ocyqecTBnsrbcs c noMoulbro cBe-THnbHHKOB Ha''paBnsrc'Iero reftcreHg, ycraHoBJreHHbrx cHapyxH, LrnnpyrrHbrx nepeHocHbrx cBerHnbHHKOB Ha HanpqxeH'e 12 B, o60pygoBaH_
Hbrx saunrHofi cerrcofi.

ceapouHue H- orHenue paboTbr .qonxHbr BbrnoJrHgrbcs nocne rrqarerrb-
troil oqHcrKH CBapHBaeMbrx .qerarefi cHapyx' H H3HyrpH or oKaJrHHbr,
ITbIJII'I, ropmqHx BeIIIecTB. IlonepxHocrll cBapnBaeMbrx .qerarefi .qonxHbl6rtrr cyxnMr{. KponarcH saroroBoK H reranefi se .qoJrxHbr 

"*urr1uya""_rIeB' MeCTO CBapoqH'x pa60T.qonxHo 6rrrs ofpaxreHo.
3anpeuaercs npon3BornTb cBapoqHbre pa6oru c npncraBHbrx nepeHoc.

HbIx JIecrHlIq' CsapqHrcH .qorlxHrt 6utr o6ecne.reHbr cneqogexgofi, cneq-o6ynrm H odssaHbr nonbsoBaTbcs HMH Bo BpeMfl pa6orrr. Mecro npoBeAe-
Hlts cBaporlHblx H lDyrnx orHeBbrx pa6or gonxHo 6urr o$ecne,reHo cpe.U-
cTBaMH noxapoTyrueHnfl.

Ealosrr c rasoM BHyrpr{ noMerrleHus ycTaHaBJu4Barcr He 6anxe l0 M ororKpblToro orHs Bo usbexaHae B3pbIBa u odsgarenrHo saKpenJrsror.
B sas'c,Mocrn or 3anonHseMoro rasa 6anJroHbr oKpaur'Baror B onpe.qe-
JIeHHbte uBera: npri HanHq,rH Kr4cJropo.qa - B ronybofi, so.qopo,qa _ B TeM_Ho-3aneHufi, aqerungHa - s oensrfi, nponaH-oyrana - B Kpac nstit, yrne-
KHcJroTbr - a vepurrfi.

Bo aperan pa6oru c Kncnopo.qHbrMr4 6aruoHaun Heo6xo,qlrMo cJte,qurr,qro6rt Ha pe.qyKqaonnstfi H rpyrue KJranaHbr He nona,gaJro MacJro HJrr{ x[p,nolY^T-:ll_ coerulreHr,rn c HHMH KHcnopo.ua npoucxo.uHr BspbrB.
Artrrn*'uraH'o' or oanJIoHoB .qo MecTa cBapKH Hn[ pe3Krr .qonxHa 6urr

He MeHee l0 u' 3anperuaerce HcnoJlbgoBarb r.rgHorrreHgbre ruJlaHrr{, utraHru
c HaMoTaHHofi HsonfluroHHofi nenrofi. PsaHoe MecTo B rrrJranre Bbrpegaror H
F I l rTAET t rO I r l ' F  I 'ATANFuvrriEji,-ri\ii rvitria.,ijiid.icui(Idr,i iiHIIIIgflb, npHcogrHHgg K HgMy llrragrn xo_
MyTaMH.

I(ap6na Karbu'q xpaHsr u nepeBossT ronbKo B repMer'qecKr{ saKpbr.Tbrx MerarrHqecKnx 60qrcax. EoqrcH B.KpbrBaror ocTopoxHo, qroosr HeBbI3Barb HcKpbr. fas Hg barroHoe pacxo.qyrcT TaK, ,rro6rr ,[aBneHHe ocraB_uerocr B Hr,rx raga 6rrno He MeHee 0,05 MIIa. Heo6xo.qnMo, ,rro6;r rpu no.q_KaqKe rIaBneHHe s 6annonax He no.rlHuMaJrocb Bbrrrre rcpacnofi qeprbr, or-
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MegeHHofi na MaHoMeTpe. IIpn noBbrruenr{n traBnenufl B 6annone Herrbgf,
no,qxo.qrlTb K HeMy c SaxxeHHbrM peSaKoM. He lonycKaercs pa60ra a
o,qexre, o6nurofi MacJroM, KpacKaMn, nrrn . roppquMu, xtuKoctsun. 3anpe-
UaeTcs BunycKarb Hs pyK roprlqyrc ropenKy lrm{ p$aK. Ecrn pa6orHnrcy
seobxo,qnMo ornoxnrb r{x, ropejrrca .uru pesaK ,uorrxHbl 6urr noTyrrreHBt.
IasocaapullrKt{ H p$truKr{, a TaKxe r{x.nolpyqnbre .qoJrxHr: pa6orarb B
SaIqHTHbIx oqKax H OpeseHToBblx pyKaBl{uax. IIpu eneKrpocBapKe ocHoB-
HbIM npaBI{rIoM TexHI{Kn Sesonacnocrn sBJrsercs gaseMJreHne KopnycoB
py6umHrKa, nycKarenefi, cBapoqHbrx reneparopoB, rpancQopMaropoB, a
TaKxe cBapoqHblx nJIHT. Ecltl cBapl{Baeuufi npelMer He HMeer MeTaJrrru-
qecKoro KoHTaKTa cocrotroM, oH TaKxe.qonxen 6urr" gageMJren.
, IIpn BpeMeHHux pa6orax saseMJleHr{e ycrpar{BanT nepen HaqaJroM cBap.

Kll n He cHHMaIoT Io ee oKoHqaBvlgt. 3asel\aneHne ocytqecTBJrrrror c, no-
MonIRrc rubrcoro npoBo,ua, cHadxeHHoro gaxnlraMn. , ,

IlepeuocHue rca6enu, no,qBorettlue roK K Mecry cBapKr{r,,qoJrxnbr. 6r*tr
rnorcnun' xopouo HsonHpoBaHHbrMr.r H paccqnraHHbrMH Ha,qoJrroBpeMeH-
nnfi (6es narpeea) nponycK Oonruofi clrJrbt roK.a. ynrrparp"on.ro"rru n
nH0parcpacHbre ryqn, r{cxo.qsque npu cBapKe or grreKTpuuecrcofi ryrn,
BperHo.ueftcrnyror Ha speque u Kox(y. Ilosrouy npn pa6ore eneK.TpocBap-
IIIIIK I{ nonpyqHrtfi lon*Hu norlbsoBaTbcs cpe.ucTBoM r{H[r,rB"gyan"Hofi
saull{rhr. IIpH noronoqHofi cBapKe Heo6xolr4Mo Halerb Hap}fKaBHqK.ns ac-
Eecrosofi TKaHr{, .rro6sr He npoxetrb ncKpaMr{ cneqorexgy. j r , ;

IIpn BbrnoJrHegur{ cBapKr{ B cbrpbrx MecTax cBaprqr{K r{ notrpyqHnfi
.IIOJIXHbI CTaHOBHTbCS Ha Cyxyrc .qOCKy, nOKpbITyIo pe3HHOBbrM KoBpr{KeM.
rlpn cnapKe BHyrpH p$epByapoB r{ B crecHeHHbrx ycnoBnrx paborarr
seo6xorlrMo Ha KoBptrKe 

" 
rono"y gautntrlarb pegr{HoBbrM rrrJreMoM.

Ceapqnrca H nolpyrrHoro, pa6oraroulfix auyrpn pesepBysps, goflxeH
cTpaxoBatr uadnn.qarculnfi, nocrosnHo BHIsrrIHfi u clslruaqufi cpaprl4Ka.
Y Hero noI pyKofi,qolxeH Haxo.qrrrbca pydnnrHllrc, .rto6br HeMe.qneHHo, B
cnyqae Heo6xo.qnMocTr,r, orKrroqurb roK.

Mecro, r.qe npoBo.qnTcfl cBapKa, seo6xo.quMo orpaxtrars nepeHocHbrMg
rrII{TKaMr{ TeMHOTO uB€T8; Ilpr.r nepeBHBax n pa6ore E BpeMeHrroM },xo.qe co
CBapOqHoro. nocTa cne.qyeT BhrKJrpqatb cBapo.rHgfi rpaHcQOpMaTop Co
cTopoHbr BbrcoKoro Haflpf,xeHug.

I6J. PASOTA C IIHBBMANT|tsCKIIM II 9JIBKI?IfltsCKIIM IIHCITYMBHTOM
Ilpexge qeM ronycrnrb 6pnragy nnn paboqero K peMonrgbrM pa6orau,

MACTep ,UOJTXeH npoBepHTb HarHqre,.uonycKa r pa60re y Kaxroro pa60-
sero, npoBecTH o6sgaremsufi HHCTpyKTaX. pa60qHfi npr nonyqeHHn
I{HCTpyMeHTa B CBOn Oqepe.qb ,qonxeH npoBepnrb ero HcnpaBHoCTb tr npn-
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ro.uHocTb rc pa60re.,HencnpasHHfi CJrecapHbrfi nHctpyMeHT He'6xo.qr{MbcIATbBr{HCTpyMeHTaJrbHyro .  
,  . i . , ,

llpexre qeM nonyq[Tb nHeBMarrrqecrcHfi r{HcTpyMeHT, Kaxgnft pa6or_Hurc o6qgaH oBJra,qerb npaBr{naMz o6pauleuHs c HHM. Ilpucoe.qnHeHt{en'eBMaT'rrecKoro I{HCTpyMeHTa K BO3.qyuHbrM luJra'raM a*uroro gos.qy.xa n oTcoe,qaHeHne ero pasperuaeTcs ToJrbKO nocne npa*pureHlrs no,qaqn' Bos.qyxa. JIo npncoe.quHeHfie K r{HcrpyMeHTy Boslyrrrgufi unaur ronxeH6rttr npo'qyr' Brcnroqarb no.qaqy Bo3.qyxa MoxHo Jrr{rrrb nocJre roro, KaKr{HcTpyMeHT nocraBJre' a pa60uee noJroxeH,e. IIpn nepepHBe noraq*Bos.qyxa Bo BpeMs pad0rsr, a raKxe np' nepepbnax s paolre ,*croiil;,
,qOnX(eH 6Urr O6gSarenEHO OTKnrOqeH. 

- Fevvrv

KareropHqecKn sanpel4aetca ucnpaBJrsrb Hnr{ perynHpoaim r{Hcrpy.M.HT' no'qKflrcqeH'ufi K Bos.uyuuofi cern. 3anperqaercs ocraBrrrrb r.rHcT-pyMeHrBr Ha o6paoarbrBaeMofi gerarn rpn nepepbrBax a pa60re, pa60ram cr{HcrpyMeHToM cro, Ha npr{cTaBHbrx necTHr{uax n noJrbro"rri* o"i-pa-6orrt EogryxoM, .qaBJreHue KoToporo Bbrue yKasaHHoro B nacnopre.Henrsq pa6orarr nHeBMaTHqecKHM" rn"6oBaJrbHbrMu Marur{HKaM}r cocHsrbrM sarrprrHbrM KoxyxoM KaMHg. Kauun nepetr y.rrror*ofi ;;;.4r{Mo ncnbrrarb. Ilpexge veM npucryn}rrb rc runnQoBKe, cnecapb ,qoJrxeHBKrroqr'rrb MArrr{HKy Ha nonHyrc M.uHocrb n onpo60Barb, He paS.pBeTCs.m{ KaMeur. IIpu 'TOM HeO6XO,quMo npr.{HsTb Mepbr nperocropox'ocTr.r,qro6rr B cnyqae paepuaa KaMHff He nopannrr ce6q H lpyrnx ocKoJrKaMlt.Pa'ora c eneKTpr{qecKnM }rHcTpyMeHToM TaKXe rpe'yer onpe.qeneH'brxsHaHuia npaBnn rexHnrch 6esonacHocrlr, cneqnaJrbnofi noIroToBKU u Ha_BbtKoB a padore c eneKTpor{HcrpyMeHToM. 3nercrpogp enu uenercrponHcr.pyMeHT XpaHsT B r{HcTpyMe'TanbHoi,t tr npoBepsrcT He pex" og"oro ;;;B Mecgu

Ilonyuaa sneKJpouHcTpyMeHT, CJrecapb .qonxeH npoBepHTB, HeT nn ns-noMoB'' ororesufi n rpyrnx noBpexresufi ,n.*rpor"fi#d;;;"";
Hanuquu 3aseMrrsmqero flpoBo.qa. 3anperqaercs no.uKrroqe',na'.?.';ffi ;noMoulbto ororleHnbrx nponb.qoe. pa6ooru o6osrrr*r;;-;:':_,,,,^_-_
MeHrarlb'ofi s KoMnrleKre c sneKrpor{Hcrpyd# *"l"rtta ;#;?J;H PEsI{HOEHfi rcOgPHK. IIO.'TNrc.IEHI{E K 'NEKTPOCETH 'NEKTPOHHCTPYMEH.
Ta ocyqecTBnser gneKTpr'K 

-E-" 
, :

Ecnu cnecapb noqyBcTBoBaJr xoTs 6u cnaOoe geficrsr{e ToKa, oH lon_xeH HeMe.uneHHo npeKparurr padory lt c.qarb sneKTpor{HcTpyMeHT trrrfi'nPoBePKH H peMoHTa. s------ 'Er

Pa6orarr c sneKrpo'HcrpyMeHToM paspeuaercs roJrbKo B pu.r{HoBbtxnepqarKax npu gageMJreHHoM Kopnyce Marru,tHBr. KareropHoaa*" ganpe.
ulaercg 'qepxarb 'qpenb ga npoBo F, unn ga cBepno, BcTaBJrg b Htrlr BbrHH-Marb cBepno AO nOJrHofi ocrauoBK' narpoHa, y.qaJrsTb pyKSMH CTpyxKy



H3'nOr CBepfla, a raKxe pa60Tarb cros Ha npucTaBHofi JTeCTHUUe. IIpn or-
KnroqeHHr{ TOKa nnH npr,r nepepHBe B pa60re sJreKrpo,qpenb u nro60fi
SneKTpo?lHcrpyMeHT .qonxeu 6sttt obggarenbHo orKJuorreH oT ceru.

B sarcpurblx pe3epByapax n no,qBogHofi qacrn arperara pasperuaercff
NOJIb3OBATbCC TOJIbKO BbICOKOTIACTOTHbIM HHCTPYMCHTOM C HAIIPfl)I(CHHCM
He Bbrrrre 35 B.

16.6. JIECIIIIfIIbI, JIECA H TIO.IIMOCITI

IIpH perraoHTHblx paOorax Ha Hacocnbrx cranrlnsx pabouurrr qacTo npuxo-
II'{TCfi nOnrsosarbcs JIeCaMH, CTaTIHOHapHbTMH H nepeHocHbrMH necTHr{ua-
MH, a TaKxe no.qMocTflMK.

Jleca dslsant uHBeHTapHbIe, onopHbre crofircH H KapKac KoTopbrx H3-
roToBJreHbr H3 MeraJrna, a HacrHJr - Hg [epeBa. 3ru neca ncnonbgynr MHo-
roKparHo. IIpH cdoprce HHBeHTapHbrx Jrecon pa6ouu€ lonxHbr npoBepnrb
r{cnpaBHoCTb HX ,qeranefi, Ha,qexHocTb coe.qnHeuHfi. Jleca H norMocTrd pac-
cqnTbrBaror Ha nporrHocrb raK, .rro6rr oHlr Mourl{ Bbr.qepxarb HarpygKy
Maccbr pa6ounx, r{HcTpyMeHToB, MarepuanoB }r ,qeranefi pasdnpaeMofo
o6opy.uoeaHus. onopsr JIecoB HarexHo yKpenJrsrorcs pacKocaMn r{ pac.
nopaMH.

. IInc noraeMa nro.qefi u cn)tcKa MarepnaJroB neca o6opygyror npoqHbrMu
necTHHuaMH u rpanaMH, a .qJIt nolbeMg H cnycKa Ts)KeJrbrx .qeranefi H Ma-
TepuanoB ycraHaBnnBapr cnequanbHbre no.qbeMHbre ympoficrsa, He
cBq3aHHbIe c Jlecarun. Macrep nnH pyKoBogr{reJrb pa6or nocne c6oprcH le-
cos o6ssaH rlpoBepHTb npaBHtlbHocrb cdoprcn, Ha,qexHocTb H npoqHocrb

' JrecoB r{ nponHcTpyKTupoBarb Bcex pa6oraroqux o ,qonycTr{Mbrx Harpyg-
Kax Ha HHx. Tonrro nocJre HHcrp)rKTaxa H npoBepKr{ JrecoB Mo)fiHo garb
pasperueHr{e Ha npoBereHue pa6or. B reqeHr,re Bcero flepno,qa pa6or HeJrb_
3s ,qonycKaTb neperpy3KH necoB

3anperuaercs HcnonbsoBarb bourcn, sIrluKu r{ rpyrne cryuafiuue npe.q-
Merbl BMecTo JlecrHl{q. HeoOxoII,IMo ycraHaBluBarb npoqHbre no.qMocrtt c
orpaxtreHl{eM. IIpr pa6oTe Ha peulertrarbrx nJrorqa.qKax Ha Hr{x o6ssarenr.
Ho HaKtra.ubrBaroT,qourarbre HacTnnbr. Bo npeur pa6oru Ha ,recax npoxo.q
noA HI{Mu sanpeueH. Ecnn BHHsy Haxo.qrrca o6opy.qoBaHr{e u pa6oune,
no.q necaMH no,qBeurHBaror 6peseHr 6es rsrp r{ pBaHbrx KpaeB. pa60ra-
roulr{M Ha Bbrcore cne,qyer o6parqarr oco6oe,BnnMaHrre Ha ro, uro6u He
ypoiil{rb uHerByMeHT I|JIH MarepnaJrbr r{ He HaHecrH TpaBM Haxo.qgulrMcs
BHHSy JrrOEgM.

Paspeulaercq npou3Bo.qr.rrb KparKoBpeMengyn pa6ory c npucraBnbrx
JrecTHHrI r{ crpeMsHoK, Ho npn gToM oco6o Trrlarenbgo npoBepspr dx
ycrofiunnocTB n Ha.[exHogrb 3aKpennemyrfl. pa6oqnfi npr{ sroM ,uotrxeH
npnMeHqrb npe.uoxpaHHTenrHufi noflc. ocoooe BHHMaHT{e Cne.Uyet o6pa-
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rHTb Ha nonHyK, ilCnpaBHOCTb JTeCTHHU H CTpeMsHOK. Ilpra paoOTe Ha nrH-ToqHbrx u derounbrx nonax onopHbre KoHubl JrecTHHu o6rrBaroT pesnHofr, anpH pa6ore Iia 'qepeBgHHbtx u 3eMrqHbrx noJrax Hx cHaoxa*,T xene3HbrMl{ocTplrsrMH.
Paspeuaercs cparqrrBarb .uBe necTH'rlbr B Bbrcory, Ho np' ycnoB'rcoe.uldHeHufl ux xoMyTaMu nnn HaKna.uKaMH c 6olrar"rn. Cpu*"r#';;;:Huubr rBog,gsMn HeJrbgs. Eclu JrecTHHqa HMeer BBepxy nnoqa.qKy oHa.qonxHa drrrr orpax.qeHa c Tpex cTopoH.
IlepeHocHbte'qepeBflHHble JlecrH'ubr 3anpeqaercs Kpac,rb. Henrsg np'-.qepxHBaTb JrecTHHrIy cHr,r3y, TaK KaK Ha ,qepxaqero MOXeT ynacTb HHCT-pyMeHr.

I5.7. NPOM'II'IJIEHHA' CAHITTAPH' H MITUEHA TPYIIA
. IlporrauruJreHHas caHr{TapHs npr{3BaHa co3.qaTb Ha npoH3BO,rICTBe HOp-,MaJIbHbIe' c ToqKI{ speH'g Me,qHuHHbr, ycnoBns Tpy.qa nyreM npHMeHeHHg

;:ffiffi:exH'qecK'x 
cpercrB, neqeoHsrx H nposrarraKruqecKr{X,M€:

Pa'oque nJrorqa.qKHr r,Ee rpy.qsrcs pa6oune, I{Mer'T ycnoBr{r, KoTopble,oTrHIIarcTcs oT npHpo.qHsx. EcrecTBeHHo, ,no qenrrfi pqr 6arcTopoB np'npol'r3Bo'qcrBeHH oM npouecce orplru are JrbHo 
"nrr."-r;il;be 

qeroB e-rca' K raKI{M Qa*opaM oTHocerc-': noBbrrrreHHafl Bnax'ocrb B no.qgeMHofiqacT' HacocHBIx crasunfi; nocrotHHufi ruyv B MarrrHHHoM 3aJre; npor,r3Bo.q-cTBeHHas nbrnb; crecHeiHbre ycnoBna pa60rbr, npn KOTOpbrx BbrsbrBaercgo.qHocTopoHHee pacTgxeHtre Mbrrrru; Bbr.qeneHne Bpe.qHbrx H s.uoBHTbrX Be_IrIecTB; Hanp.sxeHue cnyxa H speHns. Oru Qarcropsr Moryr BbrsBarb npo-QeccnoHarrbHbre sa6onesa Hvrfl.,ecJrlr c HHMH i. L.ar, 6opr6y. :
Ha rcaxroM npe.qnpuflTal .qoJrxHbr npoBo.q?rrbcs cne.[yrgqne Mepo_npnsTusj BCeMepHas Mexa HUgarJLrfl npoH3BO.qCTBeHHbrx npoueccoB, rrpn-MeHeHHe paullo'anb'blx Mero'qoB npo'3Bo'qcTBa' ycTaHoBKa BeHTnJr fritumIt KoH'qulJltoHHpoBa$nfl Bo3.qyxa,qJlfl ycrpaHeHnfl HeHoDMarsnofi rcMrra-h a i r r _ ,  _ _  -  _ . v . - . vYgL'IL:'DI 

"' 
EJIA]KHOCTI,T BOS.IYXA B NOMEI4EHUH; SAMEHA BPE.qHrIX MATEPUA.JIOB Ha 6esnpe.UHbre, HopMaJrbHoe ocBerrleHHe pafiounx MecT, par{r4oHanb-

ffi"t:Tnuu 
pa6orbl H or.qblxa' ocaaonesrc npqrrBo,qcrBe'H'rx ur)rMoB !!- - -v  

P  se{ r r t l  o

lpnfrTunx o6qsarenbno ycTpauBanT
yMbIBanbHr{Kn, pasIeBarrKtr n npy_
)usTufrx .ueficreyror Me.ql{qnHcKne
rBo Merlr{rlr{HcKoro nepcoHaJra, Ha

anTegKH C sAnacoM MeIHKaMeHTOB

235



, ' t '

: 16,8. ilPOIITBONOXAPHTIB II,IBPOIPI{gTIIff I

Ilaxe' He6onruiofi noxap Moxer Haronro BbrBecTH HacocHyro craHunro
I{s crpos, nosroMy Heo6xo.quMo cTporo co6lrolarb npoTr{BonoxapH4q Me-
ponpHsTl{9. Bosl\,loxHble npnqr.rHbl BoSHHKHoBeHI4TI noxapoB: KOpOTKOe
3aMbIKaHHe B HeHcnpaBHoM gneKrpoo6opy.qoBaHlrn t{JrH sJreKTponpoBor-
Ke, ero neperpysKa, pagpa.qbr MoJIHI{H, HeocropoxHoe o6pan{euile c orHeM,
KypeHHe B noxapoonaiHblx MecTax, HedpexHoe o6pauleHue c gneKTpo-

o6orpesareJlbHblMn npn6opaur u gp. BosHHKHoBeHHro noxapon cnoco6-
cTByeT TaKXe SaXJlaMJreHHOCTb UeXOB rOpnqI4MH MaTepHaJraMlr, XpaHeHHe
e He.qo3soJIeHHbIX MecTax nerKoBocnJraMeHrrroquxcs roprcqHx Ber4ecTB,
Halnqne B uexax nbrJrn, napoB roppqt4x x1lgrcocrefi.

IIpn peuoHTHblx H MoHTaxHux padorax Heo6xo.ur{Mo 6olruoe BHr{Ma-
HHe yrenrrrb noxapHofi oegonacHocrn 14 BbrnonHsrb cneEyroqHe Mepo-
npnsTnsi o6ecnequrr ceo6o.qHble npoxo.qbr H npoeglbr Ha nyru 3BaKyarIHH,
a TaKxe npoxo.qbl K cpeEcTBaM noxapoTyueflvf,; cBaporrHbre r{ Ipyrne or-
HeonacHbre pa6oru npoBornTb rorrbKo Ha rou ooopy.uoaaqnu, rcoropoe
HeJrb3s BbrHecTH Ha nocToqHHHfi cBapoqHbrfi nocr; npoflr{Toe Macno u Ipy-
rrae xnlKocrr{ cfle.gyer HeMeIJreHHo y6np arr. IlporrlacneHHbre o6rupoqHbre
MarepHanrt seooxo.qHMo cKnalbrBarb B 3aKpbrrbre xeJre3Hrre iulurcr4, Ko-
Topble nocJle oKoHqaHHn pa6or cnelyer BBrHocr{Tb r{g noMeuleHus, 1.nfl,
yrunwsa\au; paooru no oKpacKe cneryer npoBoJlr.{Tb npH HaJrHqHr{
cpercrB noxaporyrrreHr{s; ronxHa 6rnr obecneqeHa BeHTrrnrrqus 3oHbr
oKpacKH; Ha npe.qnpwerulr.qoJrxHa 6urr upe,qycMorpeHa cerb nporr{Bono-
xap Horo Bo.uonpoB o,ua, o6ecneqnBaroulafl onpeleneHHyro ru6rcocrr cxeMbr
no,qaqn Bo,[brr a raKxe rpeoyeunfi Hanop n nponycK pacqerHoro KoJrH-
qecrBa Bo.qbr IJIS noxaporyureHus. IIolxeH BecTr{cb KoHTpotrb 3a pa6oro-
cnocodHocTblo cerl{. IloxapHue KpaHbr oKparrrr4BaroT B rcpacHufi rIBeT, py-
KaBa InnHofi l0-20 M ,qoJIlxHTI 6rtrr cKaTaHbr lr yloxeHbr B cneUuaJrbHbre
uKaobl., .

Ha noxapHblx rnl,trax IonxHbI pagMerrlarbcs ronbKo re nepBr,rrrHbre cpe.q-
cTBa TyrueHns noxapa, KoTopbre MoryT npr{MeHsTbcs B .qaHHoM noMerrle-
lavrv!, KpaHrt orHeryttlurenefi .qonxHbl 6srrr onrou6HpoBaHbr. llcnonrso-
BaHHbIe nJIH C COpBaHHbTMH nJIOMoaUn orHeryllrurelwr IonxHFr 6urr He-
Me.qneHHo l,lgbnrbl r'Ig npoBepKl{ HnH nepesapr.urcu, Henrsg ycraHaBntr-
BaTb OrHeTyiiiidTeiiid y ooorpeBaTenefi, ropfirir.rx rpyz6onpOBoEoB. He,qOnyc-
THMo ryrur{Tb ropsqyrc gneKTponpoBolKy r{ sneKTpoobopyaoBaH}re, Ha-
xorqttleecs no.q HanpqxeHreM, soIofi lrg noxapHoro crBona, TaK KaK BoIa
npoBo.qnr sJleKTplrqecrcnfi ToK 14 pa6orarcqero Ha crBoJre Moxer nopa3nTb
ToKoM. C nepcoHaJloM Hacocsofi cTaHqHH npoBolsrcs 3aHrrr{s no noxapo-
6esonacHocrrr, npu sroM ero odyuaror Mero,qaM Tyrue:elns noxapoB. Bce
NOMEIIICHNq CHA6XAIOT CPE.qCTBAMI{ NOXAPOTYIIIEHHS: YCTAHABJII,IBArcT Or-
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HETYUII{TCJII{' fiIIIHKH C NECKOM, O6OPYgYIOT NOXAPHbIE IIHTbI HHCTPYMCH.TaMH H npucuoco6renusMu, upe.qHa3HaqeHHBrMI{ rng Tyru eilus, noxapoB(ganpeqaerc.q norbsoBarbc s. r4Mn B npor{3BogcrBenHru qenax).
.[na npe.qoTBpaqeHufi noxapoB cne.qqr ga TeM, qro6u B npol{gBo.q-crBeHHbIx noMeIIIeHusx H Ha Tepphrropu?He cKanJr uBancnMycop, npoMac-JreHHar Berorrb. 60nrupo ponb B nperynpex.qeHr{H noxapoB Hrpaer no-xapHaq carHaJII{3 alJun' Ha augHblx MecTax BbrBeur{Baror Hlu cooouarorBCeMy nepcoHany HOMep reneooHa noxapHofi rcouaH.qbr. B noueuleHHnycTaHaBnHBaroT KHOnOrrHbre usBeulaTenr', a B MeCTax oTcyTCTBItg Jlrc.qeil _aBToMarl'lqecK?te c'rHaJlngaropbl, KoTopbre cpaoarrmag npu [oBbuueHr,{HTeMnepaTypbr H nogBJreHr.ru .qbrMa.
K HapyrullTeJlflM npaBl{n npoTl{BonoxapHofi 6esonac'ocr' npr{MeHs*rTMEP'I A.IMI.THI,ICTPATHBHOTO SOS.qCfiCrSUg, BHHOBH'IE B BO3HI,IKHOBCHI{I,Tnoxapa Moryr 6rrrr npuBneqeHbr K yronoBH.fi orsercrBeHHOCTH.
KoHrponb 3a BbInonHeHHeM TexHr{Kr{ oesonac'ocTr! ,,pr peMoHTe Hacoc-Horo o6opyaoBanufl, B norrnoM o6reue ocyq€creJrrrerc, gonxnocrnbrMt!n'ruaMr'r peMOHTHOTo n gKcnnyaTau'oHH.ro 

npeAn punrnfr.
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