
f"iIABA 4. f I,IAPABJTI4qECKHE IIPI,IBOftI

ft-rgpa*rau ec* nM [pHBoIoM Ha3r,rBaerc_fi coBohlyn'o L.Tb ruApaB',fi qecKl.{x
l\{a[IIIH U O6Op,VgOraHr4'', cityrKarJias.rarrr nepetraqu [ocpeAcrBoM xnAKocrr{ 3r{ep-
|utr Ha paccroru[e. npeo6pa:orau[rr ee B NrexaH[qecxyro 3Heprr{a rra BbrxoAe
c cAHoBpet\rerjHblM BbrrroirHeHrer,r $prxryri pery,rnporaH[rr cKoDocrH BErxo[Horo
3Bei{a rIIIpoIBI.IriileiIt. petsepc}rpoBaHliul n [peBpaUeHl.{r ollHoro Br.rAa ABTOK9-
Hru e Aplloi.

B cocras n4lpaB,Tnqecfforo npHBoAa BXoArr o6lelurlre Hacocbr fi flrlpopr4-
raTeili; nqpooSopl'lonarure, o6ecneq[Baruu{ee y[pa&'reHHe rrr\trr, 3arurrTy npr4Bo-
Ia or rrorepH,oa6overi xuKocrlr x or neperplBox; rpl6onpoaolbr, coe4tr{fforrpre
BCe 3ileMerrrr,r rrpHBoAE u pa1ows r{rr4(ocrr, - 3HeproHocHTenb, lpiu{cloprrlpy-
rouldi nr4pannultecK)'Io 3ueprulo or Hacoca B ntnpaBnrreoruri,pmarens.

B mgponpuroAax r^pnrurrbr cnery.'rcr{r{e onpe.ryexeHwr: o6lenuuft Hacoc -

IH.XpaBIIlriecKafl Malllrx].a, co3Aaloxliu noTox xr#ocTII c BbICOKIM AaBneIMeM;

o6nelr*rfi mipo,Burarenb - n4npaBJ,'rruecKarr ]rzurtrrHa, npeo6paryoua{ 3Heprr.fio

xrlffocrn B 3HepruIo ,Fmrerurx Bbxorryroro rneua; o6ael,nrni mcoc-rrorop - n:4-
paBnutlecK,lr ]ranrilia. cnocoouaa pa6oraTr, B pex]D{ax Hacoca u rrrApoMoropa;
rlupo]rrul]{r - ycrpoiicreo, npe4ia3r{aqeHHoe 4'rr [epeMe[IeHr.rf, pa6<lveli )rurrKo-
crrr B [.p(xlecce pa6omr rrlnpoflpr.rBoAa. Pagrflqaror qerbrpe ilr/tponr4rrr4w: Bcacbr_
BaIOUryro' r{ruloprry/ro, Ilcrlo-'rHHTeJrbrr!1o rr ciltrBrfllo. Pa6oqax rQ4ffOCTb - n4ApaB-
IrlqccKoe Nfac.;to,,{B-;rr}ouleecr B rrltrpo4plrBo/Ie 3r{eproHocrrTeneM.

4.1.  TPEEOBAHHf, ,  nPEf lbf lBntEMbtE K
ruAPABnhqECKoMy nPhBOEy

K cy4ononr;- rnAponplrBoAl' Mopcxr.rlr perHcrpou npeArrBx.,rer afl pfl,[,
rpe6onauuii:

l. l-ngpauu,recKr.re Marlnnbr Ao;rxHbr paccgrjrbrBarbcr{ ucxoAs r43 yc-
.rrosufr I4x 3Kcnnvaratruu.
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2. B py:reutx M auIIHax,l'offycKacrct ucIIoJIb 3oB arb roilbKollu n:llBv4y anb'

uufi rugponpuro4.

3, flr4ponpxBoA tKopHbtx N{aurHIi, BK-rlPqeHHbII"l n rpynnorofr tllApo-

[p I {BoA 'AonXeHo6cxyx} . IBaTbc 'AByM'He3aBI lc } I I |b lM ' , rHacocHblMl ja rps-

I.ATAMII,

4.B.{erarsxrl lApaBnuqecKl4xl\{aul}. IHrlpuycnoBi'Lt{x'coorBercrBylo-

u1r,rx pa6o,reuy AaBneHuIo, HanprIXeHHt He lfoxxHo IlpeBbluarb 0'4 npeAr:-

Ia TeKyr{ecT[ MaTeplla-rra.

5, B ortx .[eTa,'UIx [pu yc}I.IIlIf,X! cooTBeTcTByIolIIux AaB.jIeHaIo oTKpbI-

Tr,It npeAoxpaHIITenbHbIX KJIalaHoB' [pIIBeAeHHble HarlptxgHut He AoJIX-

Hr,r trpeBbllfiaru 0,95 npegena reKyqecrl4 Nlarepxa'Ia 'reriulfl'

6.YratansnenpoBepxuIlpol ' I3BoAf,rc,{[pI{H3roroBreHl4rlr[ i lportpl l-

noAa. flo pe3ynbraraM npoBepox cocraBrltlorcf, aKrbl'

7, Tpy6onpoBoAbl rI'IApolplIRoAa Aotxnbi I{3roraBx[Batrcs Nl 6ec-

r,uoBHbtx cTa,'lbnblx n lte4nrtx rpy6'

8. fr.r4ponpr'rnogu o6opy,4ylorct rlpeJloxpaHl{rexbnbl\{I1 Kralatiar{Il co

c6pocou Mac.;Ia B c:usuofi rpy6onponog' ,I[aaneHre cpa6arrteatru{ K:rana-

HoB AoJrxHo paBH.srbc.s 1,1 l.raxcr-rualbHoro pacqerl{oro raBreul-Ifi'

9. fLr4ponpuBoA AonxeH o6opygoaamcx ycrpoitcuaMu Ars y'{a'lsnfifl

K3 HgrO BO3Ayxa, IIono]IHeHHg yTeqeK v cluBa'

10. B ru4ponpnBoAe rieo6xo,t1llurt Su.nrtplr onpeAeneuHofi nponycr-

uofi cnoco6gocTtr Ir rrlrcToTbl rlUnrrpauEu, He npepblBaloiul{e IefioTB}Ie Ma-

mIrHbI npu nx rpoMbIBKe'

l i . fuapoupuBoAAonxeHl' IMerb[ITarltbleKoHTpojrr 'Ho-I l3Mepl4're-;1b-

HUe npu6opu Ant ocyuecrBreHlIf, xoHTpont ra ero pa6orofr'

12. ilorpexgeuuil mApo[pllBoAa He Ao;IxHt'I np]lBollllrb ( noBpexre-

HI{Io rrplrBoAltvofi vaulrsu'

13 . I l ] ro r l t rxApaBnut lgcKHxuI {nuHApoB.qo j l x } Ib l I4M9 ' rL3a l I I I . {Tyo ' r

nbull,r r{ oSle,leueults

Becrlta BaxHLIM Ant cvAoBoro rH,qpo[pIIBoAa cBntercc p.sll o0ulltx i{

cneuua.qbltblx rPe6onauHi :

rr.rAponplrBoA neo6xoqnuo KoMnileKToBarr yHur]uqupoeauultrt o6o-

pyAoBaHI'IeM o6uenpor"trrurneuHoro Hc[onb3oBaHIls'

I1ocpoKa\{crryx6rroHAoJDKeHoTBet]aT!IIa3HaqeH[IonpllBoltr,iMlrtxMaIIIltrt;
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H)rff HO COOTBcTCTBT{e C}.AOB Of O rr{Apo[pI,IBOIa C[erI[QUq9 CKIIM MOpCKI4M

ycJIoBItfl\{;

rltrponptlBo.x ronxeH 6rrru nplrcnoco6:reusnu x pa6ore npn nn6paquu;

ueo6xoAxuo coorBercrBue ero carrrrrapubrr{ HopMaM rllyMHocrr.{,

v ac c o - ra6 aprrrHbr e xapaKTepr.rcrr.rK r.t rlrAp o rr p trB o Ea go;rxurr 6rttr
[p]reMn]tMb][fl{ lnfl [pr.rMeHeHI.If ero Ha cyAHe;

Baxvo, vro6u rlrEpo[puBoA 6rta sxouoraur{HblM.

,ft .r cyaoeolo ruApo [pH Bora o co6eH Ho B&KHo c oorBercrBue x;rr.rMarxqec -

Kllil{ napaMerpaM, npuu.srbrM B cyAocrpoeHrrr.r. OH,uoJIr(eH coxpaurrb pa6oroc-

rtoco6uocrl rrprr rr3Menenxr.r reMfieparyprr Hapyxuoro Bo3Ayxa or -40'C 4o
+45"C; npfl n3Meaer{urr reMfleparypu ra6olnHofr BoAbr or -l 4o +32"C. [na
Hero Bo BIryTpeHHr4X [oN{errleHr,rrx }r3MeHeH}re Te,.d[epaTypLl Bo3Iyxa ycTaHaB-

-:urBaerc-s B r.rl{TepBalrre or +8 no +14"C. Maxclruanruat re},{neparypa noBepx-

Hocrrr ripn Bo3IeficrBr4l4 flprMoro corHeql{oro H3nyqeHr4-fl Ha3uaqaerc-rl pannoft
*75oC" f4qponpnao4 AonxeH 3Kcnnyarr{poBarbcq npt,r r.r3MeHenr{u oruocrrreJrr,-

soi nraxsocrw no 950h.

Yctananrusalorc.a rpe6onauwfl Nrfr pa6om B ycnoBr{flx xaqxr{: rr{Apo-

npilBoll ,1onxeH 6urr npHcnoco6nensr,ru K pa6ore npu ycrofrvNBoM KpeHe

na 25+30", npn 6opronoii xaqxe c Kpelrol{ aa 40+45" Ha o6a 6opra N npu

xtlresofr Kaqxe c 4uQQepeHrou 5+10".

4.2. OTNUL{]4fi, NPEHMYIqECTBA 14 HEAOCTATKI4
rhEPonPnBoAA

tr4r conpeueriHbrx [pr{BoAoB Bo3Moxrro cpaBH}rBarr, To.illKo 3nexTpo-

flpr.rBol1 o rHAponpr{BoAoM, nocKonbKy Bce ocr&'rbrrbre npr{BoAbr HM ycTy-

rlalor no BceM xapaxreprrcrrrKaM. lipr ux cpaBHeHHr{ Br,rrB;urorct ltpel4My-

u{ecrBa }r He4ocrarKri, onpeAentrcrc.q o6lracrn npI{MeHeHlIf, I{ Ha[paBncHI{.[

4aruneft urero coBepueHcrBoBaur{q.

Iiplr cpanHeHrrn Maccbr u o6rerron, 3anrrMaeMbrx MarrrtruaMrr ri flycKo-pe-

ryrnpytoqefi annaparypof, BburBJltercr, rtro I-prApaB,ttlrlecKne Marr]IIHbI r{ art-

fiapaxypa s 5+10 pa3 nerqe u s 10+20 pa3 rlrenbrrrefo o6reua qeM aHaJ.rorrrqHbre

3i-IeKTpIIrfgCXl{e M'rrrHHbI u annapaTypa. o4laxo c]IcTervlbl [IepeAaql.{ 3HepfrIII y

rl4llponpr.rBoAa n 2+4 pa3a r.rrxeiree. B orofr cBr3lr npuMeH.sror cpaBHeHUe fipu-

BoAnMbrx Marrrr{H. Oxasltga"Tc.f,, rtro MarrrrrHbl c r[Ipor4)I{Bo4ov uoryr 6rtru
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Ha30%ne|qeI {Has}o /oMeHr I I Ie I Io3aHI , IMae l Io l t r lnor l la lXnocpaBHeH} I Io0

3neKTpOnpI4BOAHLlMI4 MaIIIIHa]IH

Bropof cpaBu[Tenbnoil xaparr epllcrlix o]-I tBx-se'icfl 6rtc rpo geicrolte

IIprrBoAoB. Mouegrlt  HIIepuIlH r l l 'apo- H 3nexrponpnBoAa pa3ufirct Ha-

croJtbKo, t{To ycKopeHr4A EBfi;*e\]Hs' B fllAp0flplItsoAe e 5+i0 pas 60lltne'

qeM B 3nexrpoflpllBoAe' Toprtoxeuue' peBepc lI pa3ron paBIioueHJIbIx lro

MoIITHocTI'I r{oropoB y n.{Aporlpl4BoAa cocraB"Iter 0'04 cex'' a y 3neKTpotrpll-

BoAa - 1 cex' PacnpeAejlttreirb c rlrApoylipaBrellusM cpa6arr'lnaer :a 0'01

cex. PacupeAerurerb c 3neKTpoMarHI.IToM 3a 0'l cex' Cpe'r'Hrx cKopocls FaKa

y ruApaBnutlecxoro KpaHa 3a c'ler 6lrcrpoletYtctnllx rl{trpolpljBoAa erano-

BI{TCf 3HaqI4TeiIbHO BbIIII€ CKOpOCTI{ f aKa SneKTpOr\paHa'

flpaxruxoil ycrar{oBxeHo, qro rllApaBll{qecKl{e KpaHbI Ha 75ok npouz-

BOAI4Te,rlbHOe 3lIeKTpllqecxlIX'
'fperrx cpaBHI'ITexbHat{ xapaKTepl{cruKa npllBo;loB - l( 11 ii' fltl x"n A'

ruAponplrBQ/I II3-3a 3HaqrlrenbHblx norepb n rpl'60nnouorxax Dpollfpt'IBaer

3neKTponpl{Boly' OAHaxo, fipll rurarexlitov no'l6opo MaulI'lH ll pexrll\{oB

pa6oru rl'IAponpuBoAa ero K'rl'A Moxer 6ntl 'qocraroqHo BblcoK'

Ecllt cpanullBarb rIpI4BoAbI rlo Ha;fe'rtHocrli' io I{aAexl{ocrl gBr-fiercs

ocHoBHbIM AocroI{HcTBo}I rtlnpottpl4Bo4a' C'ri'traercs' (llo llHcJlo crKa3oB

B rll.qpollpHBo/Ie Ha noptAoK ]lellblue qeM tlucro oTKa3oB 3reKTpoilpnBo-

Aa. HaAexnccrb rltAporlpllBola IIo3BonILrIa yBerlltllIrb cpoK c:r1'x6lt ero 4o

20+40 rsrc. qacoB i4 o6ecneqltu ero 3Kcrlnyaraqlrcr 6es npnBneqeHltt rtep-

coHafla co crteul,ra'ilbHuu o6paronauue]{'

Ilpr cpanueul{H tipuBoloR pacch{arpnBaercf, clt1e tl I{x fioxap]iaf oe-

3or lacHocr l f locxo .nrxyocHoBHLI l l t {c ro" lH} lKoN{ I loxapoBHacy lax{Bxr -

gTCt 3neKTpocHcreMa, a lle fI'lApOXIrHIlU' rluponpl{Bo'I - noxapo6eronacert

I{ npltl{eHf,eTct Ha B3pbIBoO[acHLIX u Ioxapoo[aCIIbIX CyAaX'

pacc rrrorpoHrr g Kanxraronnoxe*[ft rie nocrpoiix ], rrrAponpfi BoroB n o -

Ka3blBaeT,qToncnojlb3onauuecepniHoroc,vAoBororlr4poo6opyAoBaH'I ' I I

obleAnueHxs rllApoIlpIlBoAoB B fpylnoBbte cAHonpoBoqHble TIirioBbIe cr{-

CTCMbI C TIOCJIE.IIOBATCIbHbIM BKJIIOqCHIIE]\'I MAII]T4H NO3BOjI'ICT CHH3IITb I4X

nepBoHaqanbHylo CTOI{} IOCTb'qo ypoBHt crot l r locTI{  3neKTpoN{auII {HHOTO

IIpI{BoAa. Ecnn xe ytluft'IBarb 6o;ree rltcoxl ro o$r]errnBHocrl^rH/IpoflpH-

BOtra u r'{e}IbIrIEe 3Kcnnyarau}Iol{}lble pacxoAhl Ha Hero' TO u B stori xapax-

T 9pIICTI'IKe rl'IAponpHBOA IIp eBocxoIET 3jleh:rponpl{Bo A'
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lJCeCTOpolIIt.{t OqeHr(a rrtlponpnBoAa no3BO.q.seT oTMeTLITT, prA er0
lrpelrMyuecrB, orJlHqanuJlrx ruIpolrplrBoA or "{pyrux npuBoAoB. 3ro cle-
{yruuee:

1. fu4pan:ruvecKrre .rBlrrarenu Nroryr co3AaBar6 Ha BbrxoAe 6oruuue ycr.r-
_iu4.s H KpVTr[]r{e MoMerITbI;

2. Pa:uoo6pa:r{s r1Brrrare.refi lr yqo6crao ux coBr'rerue'Hrr c [p'BollrrMbr-
N,{I{ MAIU4HAMI4:

3. llp' crora' Toq'ocrL peryxrlpoBa'lrt Bo BceM /rr{a[a3oHe pa6oqzx cxo-
pocrefr;

4. Boglroxgocrs 3alqrrrr,r or fleperpy3oK I{ crorHKr.r rrr,qponpgBoAa 11o[ [on_
rioii Harpy:xoi.i:

5. Ilepelava 3Heprfir{ Ha paccrorHue c pa34exeHr.reM r.r coerlurreulteM ee
IIOTOXOB;

6. fiucraurllroHHo c I{ aBToMar}Iq ecKo e ynpaB,ireH r.re rlJrpoMailrrlr raMu ;
7. Ma,rnre lricca H rabaplrrrt n4rpaerr'qecx'r( r\{rutrtrl E rrApoarmrlpar}prr;
8. I{a4exuocru n 6olrrrroii cpox c;ryx6u;
9. flpo crora 3xcn.ryaraur4r{ r[ifpo[puBoAa.
Hegocrarxrr r,Aponpr.rBoAa locraroqHo cyu{ecrBeHHbr. 3ro c;re4yuqee:
l. Brrcoxax cror{lrocrr, nocrpoitru r{ peMoHra;

2. C-rroxsocru Morrraxa ctrcreN{ rpy6onporo;on;
3. BosMoxrroc* floreprr pa6ovefr xnAKocrrr r{ Hturflrr'e ee ueupep'nuofi

-VTEqKU;

4. 3auucrlu ocr6 B6{xo.qHbIX napatlrerpoB f Hnponp}tBo.qa or refl;roBoro
cocrotHllt pa6oueir xr.rAxocrur.

4.3. UHtrUBHgyAnbHblH rHApABnilqE cK]/|ll npHBOE

llpo c,r e irru u u np n irr ep o rvr HH EuBw ny a nb H o ro r rrAp aBlr r{ q e c Koro np nB o -

.qa tBr.s ercr rr{Aponp uBox Bo/{o Henp oHr.ruaeuofi nB ep t,t, llpuHllnnna;rlnar
cxeMa 3r0r-o ru.qponplrBoAa uroSpaxeua Ha pfic. 4,1. B raxou rr{Aporp[-
ao4e pyvuoi'l Hacoc 4 noAaer rroA AaBnerureM ]\{ac!,ro wz 6axa 6 s ruAporl[-
,rnngp I no tpySonpoBoAy 2.7]aueHaerrl NracJra rra nnygxepe rriApougjrr{H-
Apa, coeAprr{e}rnoro c ABepbro, co3Aaerct crrJra, rioA Aeitcrs[el,r xoropoft
ABepb 3axpblBaercr. B Ha,ra.rrHHfi nroueur Ang yAaneHlr.s Bo3Ayxa Ln Ha-
cocav rpy60nponoga Macro rrpoKaquBaercr qepes fepeMbrqKy c BeHTr{reM
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3. flocre [epexpblr[q Benrtlnr npo-

r{3BoAl{rct 3axpbIBaHIIe 4repu. KoH-

Tponf, 3a,4aBreHHeM OcyulecrBnf er-

c-s r lo  MaHoMerpy 5.  Hacoc 4 -

o6r,eunrrfi xacoc. Cxopocrb 3aKpbi-

BAHUfr ABepIl 3AB'flAHT OT IIHTeHCIIB-

nocrn pa6orbl Kaqarcuero, o6ecne-

quBaloulero onpeAeneIIHyIO noAaqy

Hacoca. Cucreua nI{TaHHf raKoro

rrpHBoAa OTKpbITat, IIocKonbKy Bca-

cbIBaHI{e HaCOCOM O CyuIecTBn.[eTcf,

vg 6aK , coo6ruarouleroct c arMoc-

Sepofi. Sror npurog - AI{craIIIIHoIi-

urrft' OrxpuBaercs ABepb pytIHbIM MecrIIbIM npllBoAoM'

4.3.1. HnduaudyanbH*i eudpaenuqecKuit npueod c

o6b eMH bt M Peevn u Poe aH u eM

\4uguvutry atsHuft rn4ponpl{Bo1 - npl4 BoA, B KOropoM rnAp oAB I'Irarej16

o6clyxlmaerct orAeJIbHI'IM HacocoM.

Llv Eusu1y anbHbl e rI{AponpI{B oAbI np HMeIUIIorc t B pyn eBI'IX MauI HHax'

KpaHax, tKopHblx Ir r[BapToBHr,IX MaItrr4HaX, yCnOKO[Tengx KaqKIIr rpe6rrrtx

ycraHoBXaX.
fn4ponpunoa, B KoroPoM cKo-

pocft, Ha BbIXoAe perynnpyerc-c I{3-

MeHeHI,reM fioAarlu Hacoca :ru6o us-

MeHeHHeM pacxo{a qepe3 ulApo-

nBI { raTe l rL , HA3EIBA CTC, ' I

rr{Apo[pt{BoAou c o6r'eltru,lM pery-

JIr{poBaHlreM.

Caltofi npocroi, uNterou{sfi HaY-

6o'nuree pacnpocrpaHeHue, n4ryocxe-

Moft u4usll4/aiu,Horo ruIponpltBoAa

c o6rellt*ru perynlrpomlueM t&Trler-

cs cxetvla (1mc. 4.2), cocra&'IellHar H3

Pnc.  4.1.  Cxema fHAPonPrBoAa

BoAoHenpoHrqaeuot i  ABePn.

Puc. 4.2. Cxelta rHAHBllAyanbHoro
rHAnponpIBoAa c HacocoM

perynfipyeMon nogaln.
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sneKrporpllBoAHoro Hacoca 1 perynnpyevofi noAaqg c pyqnbrM y[pilBJreHI'IeI\4 He-

peryfl{pyeMoro peBepcnpyeMoro rtr4oMoropa 2 r ruapomruli 3, coeArurffoqn<

BXOSI I{ BbIXOTDI MAIIIHH.

Hacoc ocyuecrBruler upeo6paronanr're MexaHuqeclofi :neprun uerrpognz-

rareJlt B rr4gpaB;1uqecKylo 3Heprur1q [OToKa nepeKaqllBtlgMofi I.IM XIIAK0gTII. n'IA-

paBJrI4rreCKa{ 3r{epniul npeo6pa3yeTc.g B MexaHuqecKylo mlpoM(rropoM H [epeAa-

eTcr EplrBoAr{Mofi Ma1gsue. Ilepeqaua n4lpilBrll.IqecKofi enepnru Ha paccrorlHl{e

oT Hacoca K MOTOpy ocyqecTBJuieTcg pa6oqefi xr.rAtrocTBro, [epeKa!il{BaeMoft IIo

runponrHr.rrry. Perylupoaarule qacTgTbr BparrleHr{J{ Barra rg4)oMoTopa BbI11onHrI-

eTct I43MeHeH[9M nOAarIH HaCOCa, a peBepc[poBaHHg, T.e. I43MeHeHI{e HanpaBJIe-

HILrr BpaIqeHwI BaJIa nIApoMOTOpal fiOfiyqasTc.s tI3MeHeHHeM Ha[paBJIeHI',If, [epe-

Kaqr-rBnHHt pa6oqefi xl4nKocru HacocoM.

Perynrponarure qacroru BpaIrIeHI{.s Ha BbIxoAe I'I peBepctrpoBanl'Ie

poMoTopa Bo3MoxHo rI ApyrI{MI{

clloco6aMl.L Taxuu IIPtrMePoM

fiBJlfleT Ofl rIrApo[pI{BoA' CXeMa

KOTOpOm qpeAcrauleHa Ha pl{c.

4.3. 3ror rlrApo[pI'IBoA cocro]IT

r.r3 SneKrpo[pI{BoAHOTO Hacoca c

peD4U{TOpOM IIOCTO'HHOfr MOI[-

HOCTH 2, Tpexrlo3nquoHHor0 qe-

TbIp exxoAoBoro pacflp eAeIHTent

3 c pyvHutr,t y[paBneHI'IeM, rI'IA-

poMoropa 4 n rugpottuwuit 7,

Pnc. 4.4. Cxeua

14HAtlBl4AyanbHoro

rl,|AnponphBoAa co cMeuaHHblM

perynIpoBaHHeM.

f]rA.

+

Pnc, 4.3. Cxeua taHgttsl, lrqyanbHoro

rH.qn ponplrBoAa c perynf, TopoM

nocTonHHoi MOtLlHocTH.

flpulreurrorc.r raKxe LrHEr4Br4Ay'

aJrbHblo rlIApO[puBoAbI, B KOTOpbIX UC-

nont3ylorctr Hacoc peryJll{pyeuoi no-

Ealsu v rl.IApoMorop perynHpyeMoro

pacxoAa (pr.rc. 4.4), r.e. rI4,[po[pHBoAbI

co cMeIIraHHbIM peryJII'IpOBaHHeM qac-

TOTbI BpaIIIeHVIfl. B.aJ'A MOTOpa.

Cyu ec rrelutt e pa3n I'Iq l,tr r4HAr4BLr'

AyaJTLHbIX rlUpOnplIBoAoB BbItBJItIOTCt

IIpu cpaBHeHIl[{ I{x xapaKrepxcTl'IK. Ha
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6, nur

P nc.  4.5.  XaPaxrePrcrnxr

LrHAHBH.qyanbHHX rnApo n pI BoAo B

bo

pwc. 4.5a, 6, r cooraercrBeuHo lrpeAo-

craB[eHbI XapaKTepHcTI'IKH nepBoro,

BTOpOro l{ TpgTbero IIpIiB0AOB'

ll epnu fi npi4BoA xapaKrep[3yerctl

riocrDtHcTBotr[ MOMe]rra Ha Bary n',upo-

Moropa (pxc. 4,5a). flpruepon taxoro

npHBoAa cxyxHr npHBoA n.IApaBnI'Iqec-

xoi.i leSenxu. pa3BIIBarcurxi'i onpe.ae-

.nensltfi MoMeHT rrpu rroA,r'eMe rpy3a'

Moveur upu rro,41]IMaHlIH rrycroro raKa

- MIIHIINIa-'IbHIi. i}o6ofi gpyroit rlo-

Merfi, pt|3BlrBaer{btfi :re6e'4<ofr , onpele-

irrsrctr uaccoil rpysa. Mouuocrb npu-

no.qa ne6eAxr trpll nocrotHHoM MoMeH-

Te H'4xorI.{Tc{ g rmefiHof 3aBHcI{NIocrlI

oT qacroTbl BpaIqeHI.{g BaJIa ru,{poMoT0-

pa. 3ror IPI{BoA YHIIBePcaneH, no-

cxoxbxy tvloxer pa3Bllsarr rlo6ofi lao-

MeHT [pH :rro6ofi qacrore BparueHllq

Baira nllpoMoTopa, r.e. oH npIIroAeH [?'uI

lIo6oii MauII'lHbI: pyreroil raaruuHbl' yc-

noKoIITeirt  KaqKlr, ;re6e,rxl u r 'n

f lrgponpneo4 c raKI4MI'I xapaKrept{c-

TIIKaMLt He IIp]rN{eHf,eTCf, B rpy3o-

IIoIIT,eMHbIX MaIIIHHaX, I IoCKOnbKY

npl4 notrbeMe rpyron 6onrruofi vaccut

HC Hcnoxb3yerct IIonHat N{oIIIHOCTL'

nplrBoAa I'I3-3a Toro' tro taxue pa6o-

TbI BbIIIOJIH,'IIOTCS HA }laj.IbIX qACTOT&Y'

BpauleHl'rfl Ba-i'Ia rI{,{poMOTOpa'

.l{:rr rPYsonorbeMHblx MaIIru}I

rlcEonl,3yercq I]p]IBOA C Xapal(Tepncrl{-

KaM[, npeAcraBJreHHI'IMIt na pnc' 4'56'

Hacoc r 3ToM npIBoAe pa3Bl{Baer fiogro-

fhn
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,rgHyro tuo[IHocrr,. B ra1oM nrnporpgBoAe MoMeHT o6pargo [pgflopryIoHarlg6 qa-

cToTe BpaDIeHr{t Ba,-ra. 3KoHOMEqHOCTb IIpIIBOAa Marro oTiIHqaeTCt OT 3KOHOMI4!I-

HOC'1U nepBorg npI4BoAa, a MolltuocTt, cyglecl.BeHgo MeHbIIIe, MeHbIIIe MaCCa' ra6a-

ptfrbr Il cTol,IMocrl.

XapaxrcpucrnKll rI'lApo[pI'IBoAa co civIeuaHHbIM perynl4poBaHneM ea'

cToTbr BpaueHrrr Ba!,ra r{oTopa [peAcTaBneHbI Ha puc. 4.5n. llpt't IIoA'l,eMe

TrxeJIbIX rpy3oB qacroTa BpaueHl{t Btl,.la rHApoMoropa IIo 3rrlM XapaKre-

p'rcrI{KaM p eryx[pyeTct II3MeHeHIt eM nap aMeTpa p erynllpoBaHufl Haco ca

€s , T.9. I IOAaqH HaCOCa.

B pexr.rve c HoMI'tHaJIsHbIM MoMeHToM M.u* Hacoc pa3BuBaer HoMII-

r{a-rrbHo_e ,4aBiIeIIHe lI noxHylo floAaqy IIpH napaMerpe pgrynHpoBaHl{f Ha-

c_QcL e;r = 1. B 3roM pexr{Me napaMeTp perynlfpoBal{I l f l  r I lApoMOTopa

e rt =1, qaCTOTa BpatUeH11;1 Bana AOCTHIaeT HoNlUHa"lbIiOe 3HaqeHI'Ie nH.

llpll uolleHtg M.n ( M.'n Bo3MoxHo yBenHqeHIIe r{acrorbl BpaueHI'It

B&'ra rr,rApol{oropa. Ant 3Toro yr'IcHblllasrct fiapaMerp pefyxIIpoBAHW rw'

po\{oTopa, T.e. yNreHbrrragTcr ero pa6oqufr o61eM. B raxolrr pexIIMe MoMeHT'

pa3BllBaeMblft rI{ApoMOTOpON{, COXpaIUIeTCt 3a Cqer nepgxoAa Ha 6onee BbI-

co(oeAaB] IeHI {e ,yBen l4 l l | lBae- |Cf lcooTBeTcTBeHHoHMoUIHocTbI Ip I {BoAa.

f panuuurrtr pextrMoM pa6oTbr rrpHBoAa -rrBjrreTc.q pexl{M IIOMI.IHaILHofi

MOIIIHOCTII. Ha xapaxrepr{cTlrKe 3To rpaHfiqHa,l KpIlBaJI, 6ttutxas IIo Haqep-

raHHro K fHnep6one. Bnepxy oHa crblKyer0t c xapaKrcpltcrHKoii npeAox-

paH[TerbH0fo KJ]anaHa. cEpaBa - c fpaoHKoM rlacroTbl npT' et = 0'25, sps

KOTOpOI: rr{Apo[pr4Bol pa6oTaer eule 6e3 caMoTopMoxeHI{E rlllp0,\4oropa.

3anycxaercr raxofi rI{AponpIlBoA B nlo6oM cn} {ae ilplI €w =lu eu = O '

7]auaeHne. pa3BlrBaeMoc HacocoM, B KoHUe [yCKa 3aBIICHT OT IIarpy3KI,I - MO-

MeHTa Ha BaJry firtrpoMoTopa. orro rpu pa6oTe [pI{BO,{a AoJIXHO 6lttr lteHHUe

SaB.lleHlrt peryxr4poBKr.r cpa6atbrBaHl.{.s [peAoxpa[il4TeILHOI O KJIanaHa. qacrora

BpauleHus BaIIa, AOCTI{iIKUMAfl B 3TOM peX{[Me. 3aB]ICIIT OT MOIIIHOCTII npI'{BOla.

Hapx4y c rpa+r1Ka)"il{ napa,\reTpoB perynspoBaHlrr Hacoca II NloTOpa Ha xapaK-

rep[crrrKl4 HaHoc-sT l{io6apbl I.1 KpI.tBbIe paBHblx K.n.A. TaKaf, xapaKIepI{cTI{Ka

Ha3b1BaeTcs ro[orpaab[qecxofi. OHa [o3BoJIteT oIIpeAenI'ITL I'{HrepBan qacTOT'

Harpy3k}, [pr4 xoropErx locrHraercf, ofirr,rMarrbHbrii pexLIM paSoTbI [pI.{BOAa.

,{nr rroro Ha Tonorpalbn.rccKoii xapaKTepHoTr{Ke HaHOCItTct lt1:.o6apa, npoxo-
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Atl]laf, qepe3 oollacTr, Har,rBbIcItrEX K,n,A,, I1I 3aTeM KpHBarI O[MMa,'IbHOrO K.n.,4.

[pLIBoAa B 3aB]ICITMOCTLI OT qaCTOTbI BpanleH]IX BzUIa rI4IpoMOTOpa.

Teoperuqecxoe 3HarreHue qacrorr,r Bparr{eHux Bilrra rr,rApoMoropa [prr

o66eMHoM perpll,rpoBanru{ paccqr.rrbrBaercf, 4plt ycJroBr{H paBeHcrBa reoper?r-
qecKHX [oAaqr.r Hacoca u pacxo,{a qepe3 rHApoMorop QrH:Qrrv.

lloc:re noAcraHoBKrr 3HaqeHufr fioAaqr{ r4 pacxoAa [oryqaerct 3anucb

^- nd: rtdl-
Ze*  ]n rz "9r - . *  =  2e  r tJT) r , *2 . *€ , , r " " .

4 4
Orxy4a

e "  c l ; z " e " _ " ,  a " , .
f l r u  =  [ *  - l ; :  =  h n  - K ,

e . ,  O . . 2 , , € . , - _  e . "

d z z  e
rfle K = Ko3SSr.rrIHeHr, xapaKrepH3yro[Ir4ft KoHcrpyK-

d ' z  e '* TlrBHbIe napaMerpbl rIrApolpI.IBoAa, cocraBJrex-

IIO|O II3 paAHZrnbHO-nOpltrHeBErX Mamr.IH.

fux axcuasrcHo-[oprxneBbrx MaII]I{H nocJle [oAcraHoBKX 3Haqenl.rft Q,

n QfM norfraerc.s
t r12 *1,2

2R, l::l-n z E siny * = 2R." 5n*r," 8,, sin,1,,*_ .
+ +

flocle npeo6piroBaHr.rft qacrora BpanIeHHf, Bana rr.rApoMoropa

E

n  = n  j j - K .  r t e  K =
"  " E " "

R d 'z  s iny
R d'?z s inv

llpu onpe4ereHr.rr,r Aefi crBlrrenbHofi qacrorbr Bparqeu[s Barra r[A)oMo-

ropa neo6xoAr.rMo yqr.rTbrBaTb o6beMHbre rloTepu B Hacoce r{ MoTope, IIo-

3ToMy AeficrBr{TeJrbnarr qacrora BpaIIIeHH.f, a".* = 
\.rlo"Io.^r.

4.3.2. ItlndusudyanbHHt eudpaenuqecKuil npueod c
d poccen bH b, M peey n u poe aH u eM

B ranAunraAyalbHoM rr{Aponpr,rBoAe Haprny c o6r,eMHbrM [pnMeHrsrct

ApoccenbHoe perynEpoBaHr{e cKopocrrr BbrxoAa rr{npoABrrraTenr. npl{ TaKoM

cnoco6e perynrpoBaHwr [pr{MeHrrorcr HeperynapyeMbre Hacocbr rr ruupo,qBu-

raTeJII{, qTO 3HaqI{TeJlbHO ynpoqaeT npI{BO.4, yMeHI,[raeT ero CTOI4MOCTI. B

3ToM [pr.rBoAe rrpuMerurrorc.s rrerbrpe qpr.rHrlrrruaJrbHbre rEqpocxenu. Ha puc.

4.6a uso6paxeHa cxeMa [pI.rBoAa c Al]occeneM, ycraHoBngHHoM "Ha Bxoge".
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B raxou npr{Bole Hacoc 3 nprl xonocroM xoAe ugpexaqusaer ruaclo s 6aK
I uepes pacnpeAgnrrre:rr 4, ycra:roa:rennuft Ha "cron". Hacoc s 3ToM pexnMe
HMeer Mnur{Malrnnff pacxoA gHsprran. flpu pa6ore np]rBoAa c narpysxoft pac-
IIpeAenHTenb 4 ycralranruraercr B neByro no3urlr{ro, o6parnuft xlanax 5 cnxnro-

Pttc. 4.6. Cxeua np[BoAa c ApocceneM.
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qaeT orpaHlrqllTenb pacxoAa 6 H IIO3TOMy Bct noAaqa Hacoca B Haqane nycKa

r4Aer lrepe3 fiepexuBlloil KrarIaH 2' C omprrureM lpocce-ut 8' yctauoueH*oro

"HaBxo,qe"BrnApoMoropT,noAaqaHacocapa3Ae:rurcs'9acrteeuoii ' {ernNao-

Top, ocraJlbHat - qepe3 nepclNrHofi IcrlanaH Maclo' HilFqes IIa nepenuB' Apoc-

cen}IpyeTc.f flprl repenaAe oT AaBneHI'{t HarHeraHl{tt Ao IaBneHI'tt s f axe' cxo-

pocT5 Ha BbIXoAe IHIpoMoTopa 3aBuc}tT oT cTeIIeHII oTKp],rTI,Ifi Apoccen-q, KapaK-

TepllcruKlr I Iepelrr lBHoro K]ra[aHar Harpy3xl l  I IpI4BoAa' Ec"ru Aan;reure

peryn[poBxl4nepenl1lBHoroK"IanaHaMeHbu]eAaBi'IeHI'IJI'COOTBETSTByIOUIcToHa-

rpy3Ke, TO rLl{poMoTop IIe 3arycTI4TC's, rrocKo:lbKy pa6ola'r xIIIKocTb florHoc-

rlronoi4erHallepej l ' lB.Bclyuae,KolnacyMlr{aAaBJ.IeHII,{Harpy3Kl,I I4conpo-

TI'IBneHwl Apocogn-'I MQHLUIo AaB'rIeHI4t peryfi}{poBKll nepexnBfloi'O XnaIIaHa' ru'l-

ponprlBoA Ha BL,txoAe 6y4er rluterl flocrotuHyto HoMEIIaxLHyIo cKopocrb'

lloerorry rrprl nopeBoAe rI'rApo[pI{BoAa Ha HoB)rio Harpy]Kv norxua ITpoBLTAI'trrc't{

perynupoBxa nepenfiBuoro xranal{a' B rl"u'ponpunoAe Moxer vcraHaBlillBarbcf,

rrepery:IlrpyeMr,tfi 4poccenl. flpil ucno;rr3oBaHl'llt raKor() Apocccnt ri{/xpo[p[-

ro4 pa6oraer B ycnoBu{x caNloperynflpoBaHlul' Co cllnxeuueM Harpy3xr{ cxo-

pocr; 6yAcr yBenut][BaTbcf. IIpII yBejuIqeHI{I{ - cHI.IxaTbOf. ftrx peeepca ruu.

poMoropa 3oJlorHIIK p acnp eAe'rlureJrt ycrauaB:I l{Baerct B llpaByto norlrIlurc ^ Ha-

npaBne HI{o r loroKa B I{cttol lHI.{TerbHbIX II I ' {HIl f  x 9 uiue ggetct Ha

flporl4Boflonoxttoe.CuenrrooSecneqenu-spernaMeHrllpoBaHHorocJ]I{BaI'{3rfi4-

poMoropa, xoropltfi HaxoAnTc.fl noA AeficrsHeM Harpy3Kll' ycranomeH orpaHu-

qI,ITeJIbpaoxoAa6,Cnoltouluo3ToroorpaHl'rqHTertAocrl.{raercflcoorBercrBl'Ie

MexAy no4aqefi Hacoca I{ cilIIBoM ll3 rn'{poNloropa

Ha cxeue 6) c n'rapouunl{HApol\{ Apoccenb ycrauoBJeH "Ha Bblxo'le"' r'e

HeBHa|HgTaTelugofi ,ascJlunHoriJlplHl lu.Taxoeucnoll3oBaH}le,[pocce.nno6ec-

neqlrBaer ycrofiuuaoe Aeiicrnne ulrJluHnpa 3a cqer trporllBo[aB'lenwl B nepa-

6o.{eft no,locrt{.

fugponpuno4bl' br'IrtorueHuble no cxeMaM a) u 6)' paBHoueIrHbI tro cBo-

eit sxonouuqHocrl'I.

B rngpocxeue n) ApoccelxpoBaHlle ocvu{ec rB'rlterijt pacnpeAeruTelle}'{

Ha BxoA€ lI BbIXoJIe B r[Apo.qBnrarenb' rleperuo pa6oveli xllrKocrl't urer

qepe3 flepenl4nHofi x.nanau'

I]o.nee:xouou[qHblM'tsJl 'eTc-grpI{Bo:Icr l lApocxoMorlr).B3T0N,IrI I l I-

poIIpI4BoAe Apoccsnb 3arlapa'lxexeH o rllApouiiltranpol'l' lloreplt B HeN{ cB{-
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3aHbI TO-rrLKO C flepenycKoM qacr[ rIoAar{I,I Hacoca An-f, yMgHbIUeHI{t CKOpOCTI'I

BbrxoAa. Ha 6ecuroronofi pa6oueft floJrocrrl IIHnnHApa' Kax npaBllno' ycraHaB-

iII'IBaeTCt OfpaHHqIITeJIL cJII{Ba.

B salrMo4efi crBlre 3lIeMerIToB rluponpllBoAoB c Apocc enbHbIM pefynl4poBa-

Hr{eM orpaxaercfl B lIX peryn[poBoriHblx xapaKTepucrll(ax. .{,rr nocrpoeHnx

xepaKTept{crl{K rI4;IponpHBoAa c ApocceneM, ycraHoBneHHbIM ua nxoge (pr.rc'

4.7a), cuauata crpotr xapaxrepl{crllKl'I orAe.[bHbIK 3]IeMeHToB npHBoAa, 3are]i

xapaKTeprrcTI.{KI,I B3ai.IMOAerCTBHt BCeK 3,rIer'I9HTOB,41.s Or1peAeneHHbIX pexI4MOB

ero pa6o'ru. XaparrepltcluKa Hacoca o6olHaqena no3llluef 1, rxEpo.4aurare-

tn - 2, rpy6onporogoB c ,[pocceneM Ha Bxore B rHlporB!{rarelr - 3 u [epe-

.III,IBHOTO KNAfiAHA _ 4,

Puc.  4.7.  PerynnpoeovHble xapaKrepHcr l4KH r f iAponpnBoAa c

ApoccenbHbiM perynHpoBaHneM'

lfu norrynreulu flapaMerpoB pa6oru Heperyr]pyer{oro rHAporipl{noAa neo6-

xotrr.rMo oosei$Hnil- xaparirepllcrl.il(w 2 u 3 r o6uryo xapaKTepl'IcrHKy 2+3, Touxa

repec€rrelil{t xapaKreprlcrl{x I u 2+3 .qBnrct pa6oqeft roqioE rugponpmo4a. ,{aa-

Jrenr4e B groii ro.txe - Hzlrpy3xa Hacoca. flOAa'Ia Hacooa flpl4 TaKoM AasJIeHH|,I O[pe-

Ierurer rracToTy BpanIeI{wI BiIIIa rllIpoMoropa, Bnog B AeilcrBne n rpy6ouporo4e'

rraparlelbggM HarueTaTenbHo[ ,rUmlt, ilepextmHgfo K.lala]la Me]UIeT peXHM pa-

6cnrr rngponpr4Bo,f,a, ngcKoJlbky 3TL{ 3JIellleHTLI IL\I9IOT o6ufyrc XapaICTepl.IcTt{Iry

2+3+4. ornl{q&oulyrucq of xapaxTsp[cTr4Kr.r 2-3. B raxolr pexrl\{e pa6o.Ias ro.Ixa

^

Q,r t rn

2+t

Q, ftm
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;1g){IIT HI,DK9, AaBJIeHlIe, pa3BIIBaeMoe HaCOcoM, nOHIDKiIeTC.f,. VUetfuagrCg qactO-

Ta BpaueHI.It Bana mlpoM0rsp4 nocl(OIrblry pacxoA qepe3 Hero paBeH Q2. Ocralr-

H:UI t{acTb noAAqIrL paBHuUI Qo, npoxo4lr qepe3 neperrlrBHofi xnaflau B 6aK. lIpH uc-

norrBoBaHxl{ Heper}4ll4pyeM0m .qpocceJul H3MeHeHIIe Harpy3IAI npIIBO4'tT K I{3Me-

HeHI4rO qaCTOTEI BpaIIIeHI{{ BZUIa r}I,4pOMOTOpa. npy yMeHbIueHIth Harpy3Kl',I

xapaxreprrcTrrya 2+3 tnwcelqr I{ rrepeJrtlB rlepe3 xnaflaH 4 yveHrmaerc.s, qagrora

Bpaqeurrrr Barla Msropa yBeil,rq[Ba erc4 L\ Haofopol np]I yBeJImeHI.fi HarpyJKI'I ne-

perI,IB yBe:Itr{qnlglerc'., qacroTa BpauIeHItI MJIa Moropa yMeHburaerc.t{ . [1w ycrya-

HgHI4,I 3Toro I{eAocTaTKE T,e, NIfl pacm{peHu' Al{ana3oHa peIpIIfpoBaHI,{JI qacao-

Tbr, B nupocxeMy BBoAtn peryJT{pyeMEd Aposerb. llplr unreHer*u ero mllporllB-

reHmr MerrrreTc.q xpyrmHa xapaKrepl{crHKH 3, o6beu nepenuBaeMor XI4IUOCTI'I' 4

creAoBilTeJlbHo, qzuroTa BpaqeHI{rI Ba,IIa rI,InpOMOrOpa.

Ecan uarpysxa npI{BoAa xapaKrepl{3yercf, rpa$IrKoM 2', ao6v\afl xapaxre-

pucTHKa lrarpy3xr,r - rpaouKoM 2'+3, to pa6oqa.s ToqKa rl4lpo4plrBoAa oKa3bl-

BaeTcs B .4IIa[a3oHe AaBJIeHIIfi MeHbII]I{x AaBJIeHI{r{ cpa6aTblBzlHx-[ [epen[BHo-

ro XnarlaHa, H qacToTa BpaItreHI{lI BiUIa MoTopa 6yAer onpeAelfiTbcg nonuoft Iro-

EAt{.eitHaaoca.

flpu o6paruoM Ha[paBJIeHIrI{ BpalltreHtrfl B^ra rlrApoMoropa pacrpe-

,qeJIIrreJlL AeficTByeT IIo flpaBofi no3HIII{Ii{, Ha[paBneH[e AB]DK9H]UI pa6oqefi

XH.IIXOCTII MEH'ETC,S.

Cr[s l,ts rl{ApoMoropa qepe3 orpaHl{lurenb pacxoAa npoficxoAl{r IIoII

AeficTBUeM l1pexHefi Harpy3Krr, Hacoc pa3rpyxeH. qacrora BparueHl.Is BaIa

BCerAa oAI{HaKOBa, [OCKOI6Ky Cn[B qepe3 orpaHl{tlHTenb pacKoAa paBeH IIo-

Aarre Hacoca. qacrory BpaqeHH.s B 3roM pexl.rMe He perynHpyloT.

PerytruporouHrle xapaxrepvcruKri rurponpHBoAa c 'qpocceneM Ha BbI-

xoAeI4MeIoTo.4ltHaKoBoeHaqepTaH'IecxapaKTepucTnkaMwIIrApoqpIIBoIa,

Bbr[onHeHHorO IIO CXeMe a), AHa[orHqHb] trM r{ peryn[poBorlHLle XapaKre-

pr{cTr{Kr{ rr,rAponp[BoAa co6paHHoro no cxeMe B).

Perylnporounble xapaKTepucutKl{ npI4BoAa c ilpocceneM' ycraHoBneH-

HbrM Ha Tpy6oupoBoAe, naparJrenbHoM u.{,{poABlrraTeJrro, H3o6paXeHbI Ha

pnc. 4.76. Ha nax xapaKrepucrlrKa Hacoca [pe.qcraBneHa rpa(bI'IKoM 1, Ha-

rpy3Ka - rpaoI.IKoM 2, conporunleHl{e ocHoBHoro T'py6onpoBoAa - [apa-

6onofi 3 lI lreperrycKHoro rpy6o[poBoAa c ApocceneM - napa6orofi 3'. B pa-

6oueu pexuue Tpy6o[poBoAbr npHBoAa BMecre c Harpy3Kof HMeIoT xapaKre-
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pucrr.rry 2+3+3'.llogaqa Hacoca !'arvrcs. Ha ABa [oroKa. llmox Q, Ha[paBJIt-

erc.rr B rd[rr.rnAp, ,upyrofi - cJrl{Baerct s 6aK. tr{gMeHeHne conporllmeHruI Apoc-

ceJI.{ rI03BOJr{eT perytI{poBar6 IIeperrycK I.I, cJrenoBaTeJlbHo, I{3\{eHIfrb cKopocTb

Ha Bbrxol1e n{ApoIII4nLI BJlp a.

Hapn1ry c peryJrr.rpoBoqHbrMl{ xapalcTepl.IcrnKa,w{ nl71ponprlBo,qa c Apoccenb-

HbrM perj.flrlpoBaHr,reM, onpelentrcx+rrr.ru nsam'.ro4eicrBHe oTAenLHbIx 3.1'IeMeHToB

IrprrBoAa, nplrMeHtloTcr Harpy3otrHble xapaKTepHcrllKl.r, noKa3bIBaIoIqI{e B3aI{Mo-

3aBuclrMocrb BbrxoAHrrx noxasarerei - cKopocrr{ rropulHrl v nrl yctrJrws. Ha IIIToxe

F. Harpyeouubre xapaxrepl{crvxr4 Ms D{AponpI{BoroB c Apoccerre}r, ycraHoB,'Ieu-

HbrM Ha BxoAe, BbrxoAe r4 npLI perynl4poBaHHH ApoccenHpoBilHlleM B pacnpelenu-

rene, npeAcraBrleHbl Ha pr,rc. 4.8a.

Ha xapaxrepucruxax f - flapaMerp perynlrpoBaHl,Irl. 3ro ctenesr orxpbl-

rr{r rrpoxoAuMoro ceqeHl{rl Apoccent nn6o pery,rrapyrcuero pac[peAenuTen.a.

tr4: xapaxrepNcrrrl( BrIAHo, qro B n.rAponpxBoAax, BbInorHeHHbIX tro oxeMaM

a), 6) u r) xa puc. 4.6, ws )tsenll.leHwl cKopocrl{ BbIxoAa neo6xoANuo }tseru,I-
qI.{BaTL napalvleTp perynupoBaHlnl 14 yI{eHEIIIaTE B rlrApo[pl{Boge co cxel'toii r).

f iEpponpraao,qn c Apo cc enbHsIM perynlrpoBal{}IeM MaJlo3Konour.rqn u. Oco-

6esno gaexa 3xoHoMr{rlgocrb 4pI4BoAoB, B Koropblx o,qHoBpeMeHHo I'IAer Apoc-

cenllpoBarrle H neperrycK pa6oveir xl{,qxocrlr. Pacqer K.ILA. Bb]rloXuterct rro

perynr4poBoqHbrM xapaKTepucTlIKaM c yrleroM K.II.A. Hacoca. B uarypurtx yc:ro-

Pnc, 4.8. Harpysovxue xapaKreprcrnKn rnAponpHBoAa c ApoccenbHblM
perynhpoBaHl4eM.

1In1Jn
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BIIIIX K.rr.A. onpeAenrreTc.s oTHor[eHI.IeM none3Hoil MOIqHOCTI{ rp}IBOAa K 3aTpa-

qeHHor.

4.4.rnAPOnPnBoAblrnABHblxeHEPrETht{EcKl ' lx
YCTAHOBOK

o6rcunrdtnjlpo[pl1BoABIJIaBI{bIX3HeprsTI,IqecKI,IXycTaIIoBKaXnpI-IM9-

Hsercfl na pu6o.rroanrtx cyAax, 6yrcupax, Karepax! rAe ycraHoBxu pa6oraror

Ha qacTl4qHblx pex?IMaX. I]e:recoo6parHocTb l{c[o]lb3oBaHl.{{ o6revgoro nt,{-

paBJlllqecxoro npIrBOAa B 3TTD( yonoBltlx no[rBepxAaeTct{ pe3ytbTaTaMH aHa-

nr{3a K.n..4. pa3J-llIrtHbIX THrIOB yCTaHOBOK npll I43MeHeHI.I[ qacToTsl BpalueHllg

rpe6uoro aa,ra (puc. 4.9).Ha 3roM pIIcyHKe rpa$nr 1 - xn'I' ycraHoBKI{ c

ocreurrgu rHJponpIBoAoM' cocTo'III{M II3 HecKo,'IbXIlX HacocoB H ol[roro rIiI.

poMoropa; rpa$ux 2 - x.n.E' ycraHoBKll c np'euoil nepegaueit Ha Ban; KpuBa{

3 - K.n.A. ycralloBxll c nrrponllHaMrltecxofi nepenauefi n rpa$wr 4 - x'n'A' n4{-

paMl4qecKoro ripllBoAa c ApoccenbHblM peryn[poBaH]relvf '

f rgponpurogbl rnaBHbIK sHeprerl'Iqecxl{x )/craHoBox BbI[oiIHsIo rct tro

cxeMe yH[BepcaJlbHoro nrAponprlBo.qa c o6r'euHrtM perynt'IpoBasuetul' lrro6-

paxeunofi  xa Plrc. 4.10.

B raxov upI'IBoAe oAI{H Hepery'rupyenlril r['cpoMorop I'I HecKoJrbKo Ha-

cocoB peryxt{pyeuofi norav[ c A[3erLrIbINr npIIBorIoM '{''ra oSecneueHnf, nel{-

crBnt rIiAporpI.IBoAa npeAHa3Haqenrr 6lox arperaroB ruApocl{creMu 1' 6'rox

yflpaBxenl.{t 3 u 6:tox rrr4Tarrzrl 2 B 6:rox 1 rxoA-qr [peAoxpalIl4re]rlHble K"Ia-

Prac. 4.9. K.n'4.

3HepreTnqecKHX yCTaHOBOK.
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rrai{},I. c}tcre\4a IIoAI]I4TKII n 6rtcrpogeiicrayruu{n fi Kl arraH pzBrpy3Ku [pI'IBo-

r:Ia. EJ-roK 3 cocrclur ir3 annaparyprt. o6ecueqEsarcuteil perynHpoBaHHe noAa-

rII{ HacocoB. Erox anraHrs 2 - ttz uacoc}Iblx arperaroB cucreM ynpaBneHl4t,

rlo;lrlurKi4, nepexaqxr{ pa6ouefi xI{AKocrII, MacJrooxnaAl'Irelefi u 6axon c6opa

u xpaHeHl.I.fl xI4/lKocTI{,

KoMloHoso,IHbIe cxer{Ll fl{Aponpl-{BoroB riIaBHbIX 3Heprerllqecxux ycra-

HoBoK [peIcraBJIeHbI Ha pnc. 4. I 1,

a . 5 . e ' z g .

Prc.  4.1 1.  KounoHogor{Hbte cxeMbt f r tAponpuBoAoB.

i]'tx ycranorox varroil u cpe.luei NlolqHocrll flplrMelulerct cxenra a). Bro-

pat cxeNla, OocTogltra{ I43 AB}'( IH3enb-HaCOCHbIX arperaToB I{ 0AHOTO n{ApOMO-

TOpa, [penlla3uaYacrct ,lrx pafioru ycragoBKll B AByx pexl4Ma'\ c 9AHI'IM n1,16o

ABi"sI'r arper.rraru. Kax,qrrii H3 pexH\{oB xapaKrepl'I3yercx sr,rcoxoii rQr}erraa'

Iiocrr,io. rrocKonbhy arperarbl e Hux pa6oraror c noasoil narpyrxofi. B cxeue o)

la CrIgT coeiltlHetllu nuponp[BoAoB ]IeBorO 14 [paBoro 6opron noBblulaeTcf, 6e-

3orKrulirlcrb ycraHoBxll. /lrrs xouronoBKu ycraHoBox 6oauuofi MoxIHocrH 4pH-

i{eH.sror cxeM}' c nosuileH}iofr 6e:orxarrlocrr,Io Ir rpeMfl pexl{MaMI'I pa6orlr o4-

rirlvr, AByLu n rpelu HacocaMlr. B noc:reAseli rl{ApocxeMe [peA]'cNlorpeuo no-

BbIIIeHI{C IIpOIIfi bCIIBHOTO K, n.A. 3a CqeT yBenl{qeHlu rl'IApaBTII'lq ecKoro c eqeHHt

lpe6nrtx BllttroB,

frl4ponptmogHble 3Heprgrl4qecx[e ycraHoBKl'l BbllloJlH.alorct B coorBer-

e rBrH co cne.f,ytoult4vu rpe6oaautlnrtt t ;

l .  Hacocsue arperarbl Ha 3a.laHHbIX pexxMax AonxHbI pa6orarr, c

norsoii Harpyt:xoii AnrI rocrlrxeHut HaLIBbIctlero K.n.A,

2" VnpaureHue ycranonxofr r'IonxHo ocyulecrBr'rtrbct aBToMar[r{ecKI'I.

3. B ycrauoaKe Ac.-I;xHsI flper.rycMarpl{Barbc.s or6oprt ru]Ipaalnuecxofi

3H0pflil'I nn.S [pI4BOrlOB BCIIOMOI'aT9.]IbHbIX ManIHFI.
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4. Macca u ra6apuru ycraHoBxlr AonxHbI 6nr.l nanvesblllllMu'

5. ',1*asonxa 
AonxHa 6rtrr 6esorxa3goi lt npocrofi a orcn'nyaraqnu'

Pacqer [apaMerpoB n nrt6op 3.IIeMeHToB 3HeprerllqecKofi ycrauonxn c

oGseunrna nlApaBjlr,rqecxnM npI.TBOAOM BbrtIOJrH{eTCt UOCne ofipeAeneHl{t MOIU-

HOCTrr, Koropyrc neo6xoAHtro no,FecTr,r K Br{rrry,ara o6ecnevenne ragaHuofi cxo-

pocrr.{ cyAHa u pacqfla [apaMerpoB BIrHTa.

flocxe pacueTa Br4HTa 3aAaroTcfl BblxoAHbre AaHHbIe AlIt pacqeTa x BbI-

6opa slerr,renroB nl1poflpuBola. TaKr.rMr4 AaHH6IMI{ tB]rgIOTCt M6IIIHOCT6 rHA-

poMoropa N"n, yuolal cxopocrb Ha ulBaproBblx t0Bru 11 Ha CBO6OAHOMIIOAe

oBcx, paBuat ymonofi cKopocrlI BpaueHlls BaJIa rurpo]loropa olfrd'

flepnrru 3TarroM pacqeTa -sBrteTc.f, ru6op MaK0I.IMaJIbHOTO pa6oue-

ro AaBlreulrf, p^u* tr AaBreH[.n no.q[I{TKI'{ Pnoa. [o 3TIIM AaBIreH[sM onpe-

AerseTcf, [epenaA AaBJleHr.r,r, cpa6arrraaeurtii n rlrlpouoTope Ha IIIBap-

TOBHOM pexuMe P, 
: P^u* - Pno.q, a 3areM [epe[ajl EABneHrrfl Ha xoAo-

BoM Pexl ' lMe p"* = p. .9*.

orn

llo nolyueuribrMr.r AaHrrbrM paccqr{TblBalor xapaKrepHblfi o6beM rI.{A-

p o M o T o p a  W - .  = 3 ,
u{-p"'

Tax nolyuanrcr{ BI'IXoAHrIe ,4aHHbIe .tprrr nu6epa rn.[poMoropa - BTo-

poro 3Tana pacqeTa. Tenepr BbIXOAHbIMII -flBiltlorct Pg1, wf11, 0"* H N."'

IIo srnnr AaHHrIM I.r3 KaraJlora Bbl6upalorcr P*, W*, or, Nr, 166' ls6

u pac crlrrblBalorcx pa6ouue napaMerpbl ur6panuoro nlApoMqropa

N t D
P- 

- ' "  
:  P-=P---!- :  11 =

0)"w" 01".
i r l " =

, p 0\ 1-4-

p. (r)." TLn
,  p . , ( l ) -  , ,1 -n . .r-:- (-/ --

p (t)," n"_

Ha rperreu 3Tane onpeAejrteTc_rl IIOAaqa Hacoca I{ BbI[OnHXeTCt ero BbI-

6op no KaraJloraM.

llo,4aq a Haco ca paccql4TblBaerct 3a [apaMerpaMl{ nlgpoMoropa

Q  =  
K * ' , ' *  

,
4 o

rooS$uqr. leur K = 1,15+1,20. Brt6upaercr Hacoc ro Q u P,u' ,{nura-

Tenr,, o6cnyxl4BalolqHfi taxoi uacoc, .uorxeH I{}lerb CneAylolllue [apaMer-

pbl ND ) N, u {D* = t0,,.
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3anycx r.r BLTBoA ilraBHLrx Islirarerefi n rpe6nux ycraHoBKax c o6reMr{brM

rqpo[pr.rBoAoM Ha sxcnnyararlHoHHbre [apaMeTpBr npon3BoAr.rTcr npH orcyr-

OTBHI{ [Onaqll HaCOCa.

,{,rr parroua aypta \o1aqa HacocoB trocretreHHo yBerr4qrdBaercx Eo 3a1ur-

Horo 3HaqeHll.s r{3MeHeHrreM flapaMerpa perynnpoBarrrur. Perepcnporauue rpe6-

HOrO BlrHTa ,4OCTHfaeTC.rI Ilr3MeHeHL{eM Ha[paBneHrfi IOTOXa pa6oVefi )Kr4AKocTLL

Ilapauerp perynlrpoBanur rrpu aroM )a{eHbrrraerc.[ Ao Hynro, a 3areM c nporr.rBo-

troJloxHbltll 3HaKoM AOBOAHTCT AO 3a,4aHHOrO 3HaqeHfit.

B xo4orou pexuMe seo6xo.4uraocrb perynr{poBaHr{f, Bo3Hr{Kaer B aB"rr-
3n c rr3MerreHueu ycloaafi [JraBaHI-Ir. 3a1a\a peryxupoBaHu-fl o6ttquo cro-

Ar.rrc{ K o6ecneqenrro nocrorHcrBa sa4annofi MotrlHocrt4 rpe6noro rr.rApo-

Moropa rrpu Bcex H3MeHenHrx sueurHeft Hafpy3Kn.

Ha pwc, 4. 12 noxasaHbr rpr.r Br.ruroBbre xapaKrepr{crrrKu I, II, III. 3ro

3aBLTCUMOCTT{ MOMeHTa Ha BHHTe OT eIO yr:rOrOfi CKOpOCTII npU CnO6OgUOU

xoge; Ha MeJrKoBoAbe, rtpn BcrpequoM Berpe ml6o npN ABrlr,Keuwr4 Bo nbArx rr

IIa nocreAHeM rpa$uxe - 3aBr4cuMocr" M.", = f(r") - 3aBr{cr4Mocrb MoMeH-

Ta rr.rApoMorgpa or ero p:ronofi cKopocru Ha rxBaproBHoM pe)rs4Me.

MexarilTrecKue xapaKrepuc"ruKr,r rqryonplnoAa - rpaSllrr.r 1, 2, 3, Xapamepu-

crLIM lr, 2', 3'- nmep6o:rbr rlocrotr{-

iroi uouuocm N. r 
: M.rrcor*, na pe-

xlrve HoMuuaJrbuofr irlouciocru H Ha
qACTIfTIHLIX 

POKIIMAL

flpr.r uopua:rbHbrx ycrroBlrrx

nila*aHvrs. rr.rApo[pr{BoA pa6oraer r

HOMr4Ha,-IbHOM peXItMe, XapaKTepli-

3yeMoM [apaMerpaMu ro.rxlr A. To.i-

xa A - Torrxa [epeceveHnx rpa$u-

KoB I, 3 u 1'. Pexurra fleperpy3Kr.r

nprrBoAa xapanepr.r3ycrcx mqxoft E.

Taxofi pexuu, Harrp[Mep, ua6:rrcga-

9TCf x0rAa CyAHO ABr.rXeTC.[ IIpH

BCTpeqHOM BeTpg I{ BHHTOBaTT XapaK-

r epvwurta, craHoBr,rrcr xpyre (napa-

6o.;ra II), a MexaxnqecKar xapaKTe-

P uc. 4.1 2. XapaxreoncrnKn
oObeMHoro frAponprBoAa t,r

rpe6Horo BrHTa.

tr '
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pr.rcrHKa upxBoAa ocraercf r"pexHeit (np_a,uan 3). llocxo;rrxy reperpy3Ka r'IA-

ponpllBoAa HeAOITCTXMa ireo6xoguv0 I{3}reHr{Tb per0tM ero pa6t'rbl c coxpa-

HeHI.IeM nounnallnoii Moulilo!:T11. Taxuu pexlrMonl -sB-u'aercf, pexrllr{ roqxu B'

3ror peNr.rrvr xaparflepu3ysrcn 1p1,roi MexaHuqecKoi xapaxrepucTnKou - fpa-

$nrou 2. B grou pexi{Me coxpaH.rrercr NlorqHocT6, yBetrflr{rBaeTc.g MoMenr I{

coorBercrBgHHo ),',r{eHblnaercs yrn0Bat cKopocrb Bpalue}itu{ Baxa rlupoNloTopa'

llepeno4 rHApoIIprlBoAa B 3ToT pexflM locTTtlaeTcfi H3MeH9H]IeM napallfeTpa pe-

rynlrpoBaJrHt.

,{:u rpe6nHx rii.{poflpl4BoAoB, cocroslq'ix fi 3 HecKQiii'KI{x HacocHr'IX

arperaToB, pexoMeHAyeTC.[ Cl{eruaHHbrfr cloco6 perynllpoBaHNx. llptt nepe-

xoAe Ha .Iacruqusrfr pex14]!{ qacTb arperaToB oT1lrpqaercx. ,{eftcrny}oune

arperaTbr pa6oTaroT c Hor{r{HaJrbHrjir Harpy3Koii a HaH,5OnbUII{M K.n"A. tI3-

MeHeHr.re yrnoBoil cKopocTn Ha qacTr{qHbrx pexr.{Max np0I43BOA}ITCfl fiApa-

MeTpoM perynlrp oBaH Ltfl., ec JlA rara-a ueo 6xoAr4MOCTL IIOtBLqeTCt. 9ro6rr

B6IIIoJIII , ' ITI,pefynl.{poBaHHe'3ToTnapaIreTp}IaAI}ITenbHoMpeXIIMc3Kcn-

nyararlltu nplrBoAa AoxxeH paBHtTLct 0,5 +0,6.

4.5. rnEPOnPilBOAbl PvnEBblx MAlul4H

B rNgpanluu ec Krrx pyneDbrx Marrrr.{Hax [puMeHrIoTC q Toi]bho HI{AHBI4Ay.*-

aJrbHr,re rr4rlpolpnBoAn. B sux rrc11cnb3)ToTcr Hacocbl pervill{pyeMgl"t no4auI'r,

B OCHOBHOM, aKglla-qbHo-rrop11rHeBsre H irocTotggofr nO;1ault - uecTepeHHble'

l;ragTrriil{aTble, B?IIIroBbIe. Pyaenlte NIaul1HbI ocilagaioTc.s tt1]TlxepflblMg H JIo-

[acTHI,IMlI npI.tBoAaM'{, pexe BcTpeqaloTc' IloplIIHeBbIe pyneBblg Ma[l}IHbI 0

ru,qpaBrxrlecKl{lllll q}Ll llHApaMH .IB}XCTOpOHHerO,f e HCTB I UI.

Ha puc. 4. l3 uro6paxerra rrrApocKeMa .{ByxKoHryprroil pylenot nauru-

rrr,r. Ha cKeMe no3rruuefi 1 o6oagaqcHbr ripeAoxpaHrlTeXbHble KJIaIIaH6I Ha-

cocoB; 2 - Hacocbl perynlrpygMoii noAa! u; 3 - rngpoynpaBxtcMblg 3a[op-

HbIe Kraflal]br HacocoB; 4 - x1auaHtr KojlbugBaHut; 5 - r;tanaubl ynpaBne-

Hrrrr KoJ'tbIIeBaHIteM clloTelt{bl; 6 - qeTbIpeXUuitI{H,4pOBblfi Iu}'H;'KepHbIII [piIBoA;

7 - neperrycxnrte K,talaHLI nnyHxepl{oro r-IpHBoAa.

,{:rx oSecneteHrlt 6e3oTKa3HOCTr.I p,vireBoii lramlfirlr B ftl[pocxeNle npe-

AycMoTpeHo ABa OTAerr,rrbrx KoHTypa. B cocrase oAHoro Kol-nlpa Hacoc lI ABe.

coocHbrx [[nr{H/Ipa, BO BTOpoil KoHryp Taxxe BXOI'T HaCOC LI ABa IIEIEHI-

pa. Kaxgltfi Hacoc qepe3 cI{cTgM,v Ko;isUeBaHrlt COenLIIiteTc-g Ho TOllbKO CO
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cBoeii napoi rllrr'rrrH,IpoB, Ho ri c qllllr{HApaMll orKjrroqerrHoro Hacoca, o6ecre.ru-

Bat 3aAaHHOe Bpe}rr fiepexnanKlr pynr I{ co3.{3Hr{e Heo6xoilHMoro KpyTrulero Mo-

MeHTa. Bru'rroqeHug BToporo Hacoca ocyuecrBnxercr B Tor xe KoHTlp. 3ro npr,r-

BOAnr K yBenuqeHruo cKopocTpl flepexnaAwr pyn.s BABoe.

flpn "erxuulrvuolr orrage" py,'renof )rraur4ubr, cBs3annbtM c Haqa-'roM no-

repu pa6oueli r(rqKocrl{ I{3 urcra}Ibl. B AB}xKorrryprroi pynenofr Marrrr,rne aB-

TO,'vlaTr.lqeCXH llpar{3BoAllTcs O[pe;IeneHne anap[iiuoro KoHT]?a, oTKJTrorleHl{e

ero lt Bx,T]oqerule n gcicrnr^e r(oHT]?a. Koropbrr"r Haxoryrrct B ]IopMiurbHoM Tex-

Hr.rqec(oM cocro-il{t{E. Taxax ouepaqurr Bbrnor-rrursrcr{ 3a BpeN{Jr ne 6o:ree 45 cex.,

ttTo HcKilroqaeT norepro pa60ueli xr{AKocrrl ur py:renofi N{aurnHbl Lr rapaHTH-

p.ver BoccrarroBJrgHHe HopMarr,Hofi ynpaBn[eMocT]I cyAHa.

B c:ryvae Bo3HlIKHoBeHlur orKa3a IaBr-IeHI{e B cuurerle ynpaBneur.rlr rr noA-

nHTXrr )a{eHbruasrc! ri nogasrcrr c[rnarr Ha rc'ra[aH ]r[paBneHr4r 5. Ec.nlt s Mo-

r{cHT orxzua n ;lefrcrnnlr Haxo.fr.ira{ -teebrit uacoc. To c}rrna,'r rroAaerc-rr Ha nc-

7 --F---

Pnc,  4.13.  l -n ,qpocxeMa AByxKoHTypHoH pyneBol4 MauJrHbt .
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aufi xlanan ynpaBneH[rl 5, tOlottl,tx XltanilIa 3neKrpoMarHI{ToM cMeqaeTc.s Bnpa-

Bo, pa6oqaq XU,qKOCTr II3 cLICTeMbI ynpaBilelil{s nogTynaSr B lIeByIo noJloCTL -'Ie-

Bom KlranaHa IOJI6UeBIIHI{.a 4 N nepeueqaeT 39JIoTHI'{K B[paBo. 3m,v 4eilcunerra

6afoiacnpyerc s pa6oq]rfr Kolryp npaBoro Hacoc4 BKJIIoqeH{e xoroporo BbmoJI-

HeHo aBToMaTI.IqecKI.I. ynpaBneHl{e pyneM ocyglecrBxterc.s IeBbIM HacocoM IIpu

floMotr{I{ Fyx ryurnu4poB.

Tenepr AeficrBylsr ABa KoHTypa. OAIIH us HI.IX HaxoAllrcf, B pa6ore' Apy-

rofi !ai61a14poBag, yKa3aTe.rleM Ha oTKa3aBIIIHf KoHryp flB:l'g.eTcfl yMeHbIIIe-

HI{e AaBJIeHE B ero cHcTeMe y[paBJIeHI{{ U n04.I}I1.xlt, [ocKonbKy B cI{cTeMe,

rAe HeT yreqxl{, AzlBiIeHHe BOCCTaHOBI{TC,I AO eIO pa6o'Iero 3HaqeHLIs"

Ecln Aauerme B KoHType ynpaBneHhf, reBoro Hacoca BoccTaHoBHJIOCL,

TO OH OCTaeTct B pa6oTe, a ttpaBblft aBTOMaTIIq9CKLI BbIXJIIOqaeTCtr I'I ero KOH-

ryp ocraerct 6afinacuponaEHblM.

B c:ryuae nepexoAa Ha AeftCTBHe rrpaBoro Hacoca aBToMaTI4rIeCKlI OT-

KrroqaeTct neBblfi Hacoc u 'aiarlacupyercf, ero KoHrlp.

cropocG nepeKnaAxr{ pynrr )TenHqr{BaeTc.s BABoe. a KpyTflrll4fi MoMeHT

MaIIII{Hbr BABOe yMeHbIUaeTCt, [OcKonbKy,{eEcTBoBaTb ocTaloTct ABa COOT-

BercrByIoIuHX CoocHLIx q[nl'IHApa.

Ha puc, 4,13 u:o6paxeHa ToJlbKo r{crrojrHrrTe.llbHat cl4creMa. Kpoue uee

HeooxoAtrMf, r cHcTeMa y np a&n eHWs, noA[I{TK[, ApeHaxHa.s cl4cTeMa, cHc Te-

Ma Tpy6onpoBoAoB KOHTpOnbHo-r.{3Mep[TeJTbHLIX flptr6opoB, cI{cTeMa 3aIIOJI-

HeHr.rs r4 onopoxHeHHs pyneBoft MalrrrrHbl oT Mac,'la, cllcTeMa snlrrpauuu

pa6oqefi xI{nKocTI{ I{ aBTOMaTI{r]ecKuuI cHcTeMa IIOI{CKa OTKa3a H BOCCTaHOB-

fieHl{t pa6orocnoco6Hocrl'I pyneBof MaIIII{H6I'

P ac crrlorpenu afl f vrnip o cHcT eMa Ir O3B O JI.qeT I4 C IIOJ'I b3OB aTL TO JIb KO TpI{

Bapr4aHTa BKIIOqeHLIII UIXI'IHIpOB, IITO OTJIITqaeT ee oT TI',IApOCXeM pyneBblx

MaIII I , IH'BKoTopbIXHeTcI{cTeMKonbIIeBaHI{,8,[peAycMaTpl,IBaloqux[ ' ITb

Bapr,IaHTOB BKnlOqeHHfr .

fugpaanuvecKHe pyneBbre MatuuHbr nlo6ofi IlroIIIHoCrI4 Moryr o6cny-

xl{BaTbct H9 TOJIbKO HaCOCaMLt peryn[pyeMofi no4auIa, Ho II HaCOCaMII nO-

cTotHHofi [OAaqI{, npuqeM B TaKr{x MaTIII{HaX MOryT npI.IMeHf,TbCs. Hacocbl

pa3ILItlHbIX KOH0TPYKIIIIr .

Ha puc. 4.14 npegcranneHa n4ApocxeMa pyxeBofi MaIITI{IIII P3|-OBI4My-

7 c gacocorr.t flocrotgHofi tro.uaql4. Ha pucyHxe o6o3HarIeHLI: 1 - 6ax, 2 - npe'
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AoxpaHrrrgJrbHr,rfi xranau, 3 - arexrponpuno4rofi nacoc, 4 - n'I.ryoarrynryurrop, 5

- soJrornnKoBrrfi pacnpegelmelr, 6 - 3otrorTlllxoBnfi pacnpegellrutm, cluaa, 7 -

[eperrycKHbre rcrallaHbl, 8 - .nonacrnrdi plneaoir npnnon.

tr4r nrgpocxellbl BHAHo, tITo B [puBoAe I{cno]I63oBaHa orKpblTarl cncreMa

nr4Tauwx. Jar4rra Hacoca or [eperpy3Ku ocyuecrnJulerct Ic'IanaHoM 2. Klanagu

7 npnr"renxorct [Js 3afiJLr'tbl or [eperpy3Kl,I ro[acrHoro qpI{BoAa. B 4eftcrryrc-

qeft rrraruulre nacoc pa6oraer c nocrotHHofi nogaqefi. B nay:ax MexAy neperuI4A-

Kaur4pynfrMac;io cruBaercx B 6ax npn Hefirpalruolr nonoxeHul{ 3oJIorHI{KoB pac-

npe.Aerurerefi 5 u 6. ftw flepeua,qox pynf, 3onorHl4Kt'{ pacnpeAenuteneit ycra-

Haur{Barorct n pa6ovue noroxeHl{l. 3ononrxx pacnpeAeJIHTeJIn 6 nepexpuaaeT

crHB, a 3ororHr{x paclpeAenuTer.u 5 Hanpauser Mac,,Io a pyleeofi np[BoA B co-

oTBeTCTBlilr C 3aAaIIr{eM Ha nepexjlaAl(y. Axxyrrrprrop 4 ucnoiuryetct B MoMeH-

Tbi no,'lllor0 nepeKpbBaHl{t KaHaJIOB B pac[peAenl'ITexcx A,'I.[ I{cxrlorreHH-'I Bo3-

HuXHoBeHr{g [IIKoBbIx ]4ueuufi. B rarutx pyneBblx MaIII.IHaX MOXeT IIc[o]Ib3o-

BaTbCf, nro6oe KoJtIiqecTBO HaCocOB. Heo6XoAHN{u KoHTponbHO-Il3MepITTenLHbIe

npu6opu r{ ApeHaxHble rpy6onpoao4r,r. Mauruna pa6oraer B cfle,u.sueM pexltMe

c xecrraofi o6paruofi csslrro ru6o B aBToMarI'IqecKoM pexl'IMe.

Pnc.  4.14.  l - rgpocxeua pyneaoi  Mar! i lHbl  POf-OBl /My-7.
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4.6. ruAPABnhqEcKHl4 nPhBoE

'I KO P H O.U BAPTO BH bIX MAIII 1'I H

3lexrponqpar:rrqecxNfi IIInHiIb II-l3f -2 npeAHa3HaqeH'4'rx tro,{6sMa fl Ko-

prcuaccofi225axr,CpexwslcKopocTblloAbeMaf,Kop'l}Inr't6ltpartnxIIIBapToBa

Itrm/uleM paBHa 19 u/ur'rn' T'u'osoe yctlnl{e Ha ulBaproBHolul 6apa6ane cocTaBn'8eT

50 xH. fi'r4ponpuBo.q urut.lu pacnoxoxel{ rtoA rjlaauoit nany6ofi' C nortaorqrio rul-

poqprlBoAa Bo3MoxHa orAaqa u *t6nparule raxAoil sxopb-uenfl! a raxxe Tpats-

reutre w w;6wp awwe orxoro IIIBaproB:l'

Ha puc. 4. 15 r'rso6paxena n''qpocxeMa III[t{]lr' Ha atofr cxerte 1 - Mac-

n f lHbt i r6ax ,2-o6pauu ' teKnanaHbl '3 -uauonaxyyMeTpb l '4 -uexrponpu-

nolsoE Hacoc perynl4pyertofi no.{aqu' 5 - npe4oxpaHl{TellrHble xlananrt' 6

- ABlrr(rarlaHurte xopo6xlt. 7 - x'laragsl cucrellbl yAaJIeHIrti I43 rrIaBI{bIx JIII-

ultfi nor,4yxa, 8 - rulportoropbl AByx flxopHo-IrBaproBHllx utnuleii'

Hacoc 4 I{ rl'IApoMoropn 8 - paAl'Ia"lbHo-noplureBble Hacocbl 3MH-9

Hacoc 4 [pl'IBoArrct r 4eficrnne 3neK'IpoABurarensM Mourlocrrrc 38 xBr npn

qacrore 135 o6luuw' 3ro pery:rrpyeulrii nacoc' llBa 'Ipyrux Hacoca o [ocro-

.,rHr{brM 3xcueHTpucrrreToM rrcrroJrb3yroTcs B KaqecrBe ru.rpoNloropou^ rlpe-

Aoxpanlrrenbuble lo,tarallbl 5 orpery:rirpoBaHl'l rla AaBneltt{e 12'7 MIIa. Pac-

IlpeAeneHl{e NfacJIa B rl4Apo[puBoAe ocyuecTBnteTc{ c IIOMOII]bIO AByxxra-

[aHI{bIxropo6ox6.BrrrrycxBo3Ayxa}I3c'IcTeMbInpol{3Bo.quTc'nApeuaxnrtt ' l

rpyoonponolqepe3Xxa[aHu7'f i l4ponpHBoABI,InoJlI{errc:axprrroftcucreltolr

$n i ln9 .

B2

P nc. 4.15. l-ngpocxeMa eKopHo-ulBaproBHoro



DHraH:ru. flpN loxueurrr.r Bzll(yylra B s.tr4BHbrx rpy6onponogax r[AponprlBoA

noixrrr{TbrBaercn uz 6axa I uepes o6parrrne KJranaHbr 2 cncreulr noAnurxu. B

i-l{,qponpi.IBoAe uclloJ'lr,3yeTc.{ Macno T-46. \tnpasreHue rIrIrlL'IeM ocyqecTBn{-

eTct Ar{cTaHrluorrH0.

B rung,re IJ'L{ cHlrxentr.s qacrorbl BpaIIIeHI.Ilr BiuroB fr.rApoMoropoB npl{-

Met{eHbr jlByxcryfleHr{arbre peAyKTopbr.

B npanu:rax Perucrpa AonycKaerct Bxirror{eH}re rxopHr,rx MalrIrH B rpy[-

mxoi rll4ponprso,q, l[Inu,-n lIIf-3 rugpo$ru{poBau BrolrcqeHueM ero B rpyr-

uoeoii nqpoupr.rBoA. lllnu,rr lIIf-3 npegua3uaqasrcr Aff roAr,eMa rKop.rr Mac-

coti e 400 Kr. CKopocrb rro.{'bcrvrs rxopr }r nu6Hpanue rxBaproBa 3Tr4M rrrrt{-

;reN{ - l8 lr/uun. T.sronoe ycw,tfie Ha rxBaproBHov 6apa6aue - 15 xH. PacxoA

Mac,ra B irr,apoMorope panen 180 /ruun npn EaBreHLrLr 5,5 lvlla. lu4pocxeua

:roli vamusu [pe1craBJreHa Hapilc,4. 16. B unr{Jre [prrMeHeH BblcoKoMoMeH-

rui,rii rugpouorop, Or repefpy3ox rlrApoMorop 3arq[[IeH [epe[ycKHbrMr{

xiIarIaHaMLI, B cxer{y Bx:uoqeH iai.maatsir KrarraH. Pacnpe4elureJlb r{Meer

npyxr.JHHbrr.r Bo3Bpar 3oJroTHuKa B cpe.{Hee IIoroxeHlre H rHApoy[paB]reH[e.

Ha auxogc rr4;Iponpr.rBoAa ycraHoBJreH perynrrop pacxoAa pa6ovefi xn4-

Kocll4 I.rIs OfpaHuqeHr.rtr cKopocTu.

fugponpi.rucll rropuo-rxBaprotsHbrx MaLrluH qacro lrMeer ABa l,Icroq-

IifiKa nrlTar{r{.a pa6oveli xrlAKocrr,ro. Ha puc. 4,17 npuuegeHa r}rApocxcMa

Irrnu--rr lIi3f-8 c AByMrr ucroqirr4Kat\{u nrrraHfis nr{TaHr4cM or r{HAr.rBI{Ay-

ajrbHor0 Hacoca 'r r{3 crrcTeN{bl rpyflrloBoro rr4Aponpr4BoAa.

i

_ )

I
I

Puc. 4.16. l -ugpocxeua urnrns [ ] l - -3.
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Ha cxerrae nogruuaefi 1 o6osHaqeH I'rHrlrBn/T/aJ.rbrrdi nacoc rfrrrttrr^'2 - 1ryoc'

ceru,3-npeAoxpallurellurtitx,'IarIaH,4-nHesl*torurpoaKl(Wyn-fTop,5-pac-

npeAeJrl{Tenb, 6 - peryrrrop cKopocTH, 7 - rugporopuol, 8 - pacrlpeAenl{re.Tb

rrqporopMo3a, 9 - pacnpe.{eill{renb peryn-qropa cKopocrr t't l0 - pacnpeAenl{-

TeJIL XOJIOCTOTO XOna.

tr4s rHApocxerrt BIrr,Ho, ltro Hacoc 1 nocrosnHofi rIoAaqI{ Mox(gT o6ec[e-

qr{Barb fllrrau]Ie rvpoMoropa mru{JUI tl ocyuecrBrtrb no,laqy n rpyrmonofr rul-

ponpIIBoI. ,IIlr ororo oT1pbrBaroTct 3anopHbre rcrra[aHr,r, noKa3aHHbre Ha CxeMe

cresa. 3auOrueHl,Ie cXcTeMbI I\raC.lIOM npOH3BoAI{Tcf, c [OMoIqbIo p]qnoro Haco-

ca r{3 MacJurHoro 6axa vepes onffirp. Bce sTo rrpelcraB,rleH0 Ha cxeMe cresa- oc-

HOsHOfi II Bg[oMoraTe"lrUUfi gacOCrr npU geftcrnuu m11IlLrIt oT CIIcTeMbI 11ma-

Hr,rr fpynnoBoro qpI{BoAa orK,'It9qalorc.{ o6panruuu x,'Ia[aHaMI{. Bcacrtsaufle

Hrrcoca I }aoxcr o{yrqecTBrurTbcr r{3 Macruftroro 6axa m6o rc cHcTeMbI rpyrmo-

Boro qpuBoAa, Ha xolocrov xory ocHoBHofi Hacoc pa6oravr "ua ce6.n" reper

pacllpeAenlne.lr l0 u Apoccenb 2, noI.{epxuratowlfr Ha c,u4Be onpegeneutfitfi

rroAnop, Heo6xorflMblfi Ant rroA3aps4<rl r?upoaxKylryrulropa 4. 3auryrra or ne-

perpFoK B ilpLIBoAe o6ecne'IuBaercf, npeAoxpalrrre,'lbHb]M lclallalroM 3, Buto-

qagrcr umun n pa6ory [epeMroqefl r{lrMr{ pacnpeleJtr{Te,reft . PacnpegormeJleM

10 sacoc Brs'rpqaerct "ua pa6ory". .ll.tx pacropuoxeHl{Jl Ilc[oJII'3ycIct pacupe-

Aenrfrenb 8. Vnpauerue IHApoMoTopoM 1tlnlfis ocl'qecrBrulerct pacnpe.4eJll'{-

Puc. 4.17. fugpocxeN4a ulnrntl t lJST'8.

84



ra.reM 5. I,IslaeHer*re cKopocff - pacnpeAe,tprre.rreM 9. Har-r6o$ura"s cKopocrl Aocrr.r-
ragrc-fl npH orKrlot{eHHoM pacnperg'Irrene 9, YNreHrrllaerct cKopocrE BKJrroqeHr{eM
pacnpeAermen{ 3a crreT rrqperrycKa rracT[ [oAaqr4 Hacoca qepe3 pefyflf,rop cKopocrrl
6. /[u r]nrrrparlr{}r MacJra B cncreMe ycraHoBneubr Qu,rr,rpu B HarHcrarerbHoft H
ctnmuofr,nwwsx. r{penatru+re lpy6onponomr Hilcoca r{ nrliloMoropa ocHarqens o6-
palrnblMrr KnanaHa\{Ir Arrt 3arqlfir,r npu [oBLIlIeHr[.r Aa&rIeHIrrI B cJ]try:rroit mtprv.lle-
peBoA rxrunru rr;t pa6ory or crlcreMbr rpyrmoBom n4ryonpnBo{A ocyrqecrB$rcrcr rrplr

BbrxJrroqerrHoru Hacoce I cnr'prrnarueM 3a[opHb]x r(ralar{oB. B eror'r pemane yfipaB-
JreHlre unlrreM Bbr[orrurercr pacnpega'rrrenrwr 8 u 5.

tr4ugu.yugyatnrrril rNgparanqecxui [pr4BoA r.rc[orb3yerctr B aBroMarr.{qec-
Kr{x rrrBaproBHr,rx :re6e4xax. fi.r4pocxeua raxoro [pr4BoAa nro6paxeua Ha pr,rc.
4.18. B rr4AponpuBoil:re6eAxa BXoA.rrr; I - uacoc floArrlrrxr{, 2 -yacoc c per}ryr.r-

TopoM nocrornuoro i1aB[eHwa,3 - Hacoc flocrorHuoft no4avn, 4 - npe4oxpaHu-

te,u,nufi KqarraH, 5 - S*trp, 6 - pacupe4e:rnTe;rb aBroMzrr?rttecKoro pexrrMa pa-

Soru:re6e4xu.7-xeperynnpyenai,liisucoxouolrenrsrrfirr4npoMorop,s-o6par-

uuft K,TanaH, 9 - pacnpege:llrrelrb, rrclolrbryeuuii &'rr Bx;rruqeHl{g noAaql4 Hacoca

3. Bce uacocn r.rMersr o6urnft 3neKrponplrBo/I, Hacoc 1 c:ryxur Mfl \oLn:znKW

saxprtroft clrcreMbr [r{TaHI.IrI ocHoBHoro Hacoca. Maclo, I{AyuIee Ha [epenr4B, [po-

xonl{T qepe3 Q^rtp 5. A.rx raun'rs xcrroJrHlrre.rbnux :rusufi u rugpovoropa 7

P uc. 4. 1 8. l-rgpocxeua n prBoAa aBToMarhqecxora u aa proeHor,r ne6egxu.
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Hcnoffryerct oAtlu npeAoxpaHure]IbHbl[ - nep errycxHofr x'tanax' BK'uoqarcufifi-

cfl B l{cflo:rH]rrerbHl're nflIinl{ nocpeAcrrov o6parublx x"IananoB 8' flpu rusap-

ToBKe MoryT Hcnorb3oBarbc.{ ABa Hacoca: ocuonHol-t i u Aono;rgure:ruultfi 3' cy-

rqecrBeHHo yBenl4r{xBa}oqlrfi cxopocrr' nn6npaulu LIIBaproBa'

BanroNazrH.lecKoMpexHN{ele6eaxlrnocTo'HHoeHaTDKeHI{eI[BapTOBa

co3AaeTc'3acqgTIIo'nepXaHI4{IIeX3MeHHbIMAaBneH}IgcIIoN{OIII I4gacoca2.

I,IMeIoIqeroperyn'TopflocTo,f,HHoroAaBjIeHlIf,.|IpltpleuluteHIl{ItaT{XeH}I'

rrrBapToB BLI6UpaeTct, T.K. CO CHHXeHI{eM naB'rleHl{fl HaI-HeTaHI4'{ peryrtTopoi\t

yBerlttlrBaerctl [oAaqa Hacoca. Ec:rn rratsxeulte He Me]Ifierct' To Hacoc co3ra-

er noAaqY AOCTarorrHyIo TOJIbKO AX-f, noKpblTHtl ITepereqeK' B c;ryvae yBeJIHiIe-

rrlrf HaTDKeHT{r u cTpaBxr4BaHrur UrBaproBa Hacoc 2 pa6oraer c yuouxnlnoil

Bbrrlre lroAarleit, a rnppotlorop 7 nepexo4[IT noA 4eilcrouelt ulBaproBa B pexur{

Hacoca, flgpeKaquBaloqero pa6o'ty]o xluKocrh qepe3 ngpenycxuor rutanaH'

rllnapronulril 6apa6au:re6eAxlI B 3ToM pexnMe orifaer irBaproB '{auenne' ua

KOTOpOeorpery.{npoBallneperrycKHoiiX;ranau'B6IUIerlaBxeHl.Itl'nox4epxHBac-

MoIo Pery,rlllToPotnl uacoca 2'

Ble6eAlieocytrIecTBx-sslc'KotlTponbsal/ ' Irutoi iBbITpaB.rIeHHoIolI IBap-

ToBa c rroMolqblo KoMaHAoalnapara' Iloc:re cpa6autraHut 3toro aurapa-

Ta neoenKa aBTOMaTI'lqecKH nepeBoAHTCt Ha pyrrHoe y[paB]leH]Ie C noila'{efr

cBeroBbIX I'I 3ByKOBLIX CUTHA.IOB.

lllnapronuue le6eArn Bxrlloqarorct Ha c)Aax n rpynntrnofr npunol' Ha

pr , rc .4 . lgnpeIcTaBneHar f lApocxeMaaBTo} {aTHqecxo i i ru raproBHoi ] . Io6e[ .

xI{, BKnIoqeHHoE B fpyrtflonofi nr,aponpl{BoA riocrotHHoro 4an:reulrr' Ha

c x e l t e l - p 9 r y n ' T o p A a B J I g H I l ' n p } , r c T p a B . T I l B a H u H I I I B a p T o n a , 2 _ f ! I 4 p o -

Morop, 3 - pacnpegcJlure,lb, 4 - o6parnui x-uanau' 5 - pery:rerop pacxo-

Aa, 6 - peryntrTop AaBneHIu rlplt aBToMarHt{ccKoM nlt6upaHllt-t llrBaproBa'

7 - ranopHrtfr xlanau.

K. le6eAxenoABo, [ 'Tc 'gnaTpy6onpoBoAaoTNIa f l I cTpaJ I I ,Hr txx l tg t t f t

rpynnoBoro npI'IBoAa. B sarserarejrbuoM rpy6onpoeo4e troAAepxuBaersl

nocrouHHoe AaBneHI'Ie. flplr pyvuort yflpaBneHu]r :re6eArofi uc[onb3yerc'f,

pacnpeAenl'ITenr 3. B lro6oi onepauul{ co llrBaproBoll pa6ouax x}lrKoct'

nocryrlaer I{3 Marllcrpanu qepe3 palo6rullre:rlnufi xlanaH 7' perylrrop

la&:IeHrut 6. orpaHltvltrenb pacxona 5. o6parurtil KlailaII 4' pae npeae'rn-rclr 3

n rr4porrloroP 2.
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,[rr nepcno4a,re6e4xlr B aBroNrarr{qecxr.tii pexulr pa6oru 3o]rorHrrK pacnpe-

Aennre.[.s ycrarraBnr,rBaercr B.rreBo. B rrolr pexx]-{e ruBaproB eu6npavrcr npu

weIlbuIeHI4H ycut1149. B i{eNI, KOrAa .qaBqeruIe B fLIApO,{BLIfaTeJIe CTaI{OBITTCTI MeHb-

trre AaBJ'ie]rnfl, Ha xoropoe orpery.rrupoBan peryrxrop 6.

Crpaurlraaelc.s urBaproB rrprr rroBbrrrret'lrrr ycrrnwr B HeM, rrpr{ AaBne-
rrfilr, Koropoc npcBLruaer laBlreur{e peryn}rpoBxr.r perynqropa l. flpu erorr,r

cpa6art,taarcr o6parHrte KJIa[aHbI H rlac.;Io, ,{poccennpytcb B perynflTope,

irepeMerilaercs c HafHeraHI.{.{ Ha BcacbIBaH}Ie ru.qpoMoropa 2. Perynrroprr

1 H 6 c6roxrrpoBaHbr Anr oAHoBpeuessofi peryxrlpoBKI.r. ,{annenue 4rr

cTpaBjrr.rBalrutr rxBapToBa vcraHaBirr.rBaeTcr Ha 20% 6onr,uie AaBneHu,r Ha

an6upaune,

P uc. 4 . 1 9. FlrApo cxe M a aBroMari4qec(ot4 tuaaproanota ne6eAKH,

BKfl loqeHHOl4 B rpynnoBol4 npilBo.q.
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llpeaur pa:6pocacpa6arrna:ul3aBHclHr c[ fimwb HaTpeH[e B Mauni]Ie I{ q]ts-

crBl{rulbHocrH peryiunopoB' Pacxog pa6ouefi xa'Iro<ofill o[perarlercfi nepcrer{Ka-

wrB nrlponpllBoAe H CKOpOCTbIO IBN{eHeHHt OCa'4{]'r cyEla'

4.7. rnnPABnHqEcKVh nPnBoA noEbEMHblx MAIUHH

4.7.1. I-udponpueod nodueunoil uawunu

cyAoorte rH,{paBJII{qecKr4e KpaHbI u le6eArur pa3,'Irqlloro Ha3Har{eHtiq l{!Ie-

ror 6lhrxue no ycrpoiicrny npr,rBo.ubr. Ha pHc. 4.20. u:o6paxeHa rl'upocxeMa

MexaHI43Ma noAbeMa, xoroprtfi Moxer I'Icno.'Ib3oBarr'cq B KpaHe;ru6o rax npu'

so.& re6e.uxH.

B cocrase rH. [PonPHBo.qa

norrelluoii NIa[rI{HbI Haxo,lqrcx: I
to - Hacoc noArIl4TKH, 2 - neParnnuofi

K,'raIIaH, 3 - o6ParHuii uanau,4 -

Hacoc nepeMesuofr noAaqn c Pe-

BepclIpoBaHI4eM TIOTOKa [ep€Kaq[-

saevofi xH.4KocrH. 5 - PacnPeae-

iiHTetb q'IHBa MacJIa I'13 0CHOBHOTO

KoHTypa, 6 - nPeaoxPaHnrellbHble

KJranaHbI, 7 - xranau Pa3rPY3KI'{

nplr np€AenbHbl\ nonoxeHHJlx 3JIe-

MeHTOB MeXaHI,l3Ma noAr,eva, 8 -

ruIApoMorop, 9 - rr4Pou[nI'{HAP

TopMo3a, I 0 - .{erHo'{Hrtti x,ranag

N I I - uacoc cLIcreMbI )TIpaBneHI'{-tl.
Bo rpeur pa6oru [Pl{Bona

rracoc 4 ylpaBnsercs c noMourblo

cepBo[pI4BOAa, noJly{arcuero nx-

TAHVe U3 CI{CTeMbi ynpaBneHl'{rl c

Hacocoll 11. Maclo H3 cl 'IcreMbl

)TrpaBneHI,If rlocTy[aeT I'I K fl'I!po-

rIHnHHApy 9, nPoxog.R qepe3 Pac-

L--C-' 'o- -
. /  ,  I  t ,  \

/ - \
i t i

Pnc.4.20. [-uPPocxeua
MAUJHHb I .

B8

noAbeMHOtl



npe,uenr4Tenb ynpaB,:terruq u qenHorrHbrfr rsranaH. Klalaurr 6 sauuuaror rru-
ponpl1BoA or [eperpy3oK, a pacnpeAeIHTeJlb 5 c:ryxHr Urs. clryrBa qacTr.r Macra
r,r3 ocHoBHoro KoHrypa c qer-rbro oxitaxleHHfl. flepelnnuoii KranaH fiocne pac-

[peAenr,rrenrr 5 sr'fecre c cncreuoii noAn]rrKr4, ocHauessoii o6parHuriaa xla-
naHaMH 3, o6ecneuuaaror co3AaHHe Ha cnnBe rrportlBoAaBxeHuq, Heo6xoAuvo-
ro Anq HopMa[bHoro BcacbrBauuxHacaca 4. Knanas 7 cpa6arrraaer npu [pe-

Aelr,Hbrx frojroxeHlrrx 3neMeHToB noAbeMHOrO MeXaHH3Ma r{ pa3rpyxaeT

rr,rAponpr,rBo.rl. l'lvny:rr,c K,rranaH 7 nor}uaer rl3 ocHoBgoro KoHTypa qepe3 qer-

Hoqnrui K'ranaH.

14u p.uau Ey arc ir sl li rlupo n pHBoA npi.rMeHrsrcr B rpy3o Bbrx .n e6egxax.
flpuHrlnnna"rbHaq cxeMa raKoro rrDHBo.{a rrpuBeAeHa Ha puc. 4.21 . B cosraB
fl.rJlponpHBo.ua BXoA[r aKcHarbHo-fiopuuenoii sacoc I pefynHpyeMofi noAa-
qu H rnrpoMorop 4 c rreo6xo.quuoft ,ung ux pa6orrr annaparypofi u rpy6o-

npoBoAaMr4. Hacoc npuroAr.rTc{ B AericTBHe 3.[eKTpO.[BHfareJreM U csa6xes
perynrTopoM MoulHocrlr lro AaBr,']eHllrc HarHeTauns. B rlqponpnnoge ne6eA-

KH npuMeHeH rrepery'"-rupyelrtrii strcoxoo5oporHrui aKcuaJrbHo-rropruuenofi

ru,[poMorop. Vnpan.neHue :re6erxofi ocyulecrBx.sercc pacnpe,le.'rr.rrej-reM 2.

flpu no4leue rpy3a flpxeM pa6ovefi xrlrKocfn HacocoM Bbr[ofiH-qercr u:6axa

3. Orpa6oraBuaq B rllApoMorope xlr.qKocrb HanpaBnflercr B ror xe 6ar; e
3roM o'ryqae nuponpriBon Aer{crBy-
er trptl orxpblroli cncreve ruTarrrn.

Bo npeur crrycxa ry)3a rt44porrp]Bo,r
gelicrnyer npu 3axpbrroii cucrelre

mtratun, 6ax orx,rrc.{acrc-s, pacnpe-

AeJrHreJrb yrrpaBnrercrr Bpyr{Hyro,

cKopocrl4 [oAbeMa ruur qrycKa rpy-

3a weHb[raroTcr ruM ]tse,ll{(IfiBaloT-
cfi rrprl cooTBeTcTBylouIeM rl3MeHe-

Hr{H CTeIIeHH,qpoccexHpoBarrufl pa-

6oqefi xsrn(osru B pacnperarruT€re.

Vne.ulu euue .1p occ€,rrlpo Baruu

xrlAKOCTr,r B pacfipe.qeJr{Tere IIpH

noAr€N{e rpyjar [puBo.u{T K Bo3pacTa-

HHTOAa&'IeHH' HarHeTar[U l{ rtpl{ rIO-

Puc. 4.21. Cxeua ruqponprBoAa
rpysoaoN neOeAKH.



cIotHI{oII MOII+IOCTI.I HaCOCa - K COOTBeTCTB}'IOIIIeNT }'N{eHbIIIeHl[O ITOAarIH' vruer*-

[IeHI4eflotraql4}o44(ocTxBrulpoM0TopITpHBoIpnKcHlDKeHH}oqacTc}TblBpauelrH-s

BilJIa n4ApOMOTOp4 T.e. K {'rHIlDKeHHrO CKOpOCTI',{ rloAbeMa rp}3a', llplr nocrioxewm npe-

nellbHoro Aa&]9HHS peryrurpoBaHl'r.S per)4lrropolf MoiuHocrl'I Hacoc nspeBolFrics Ha

HyneBylo flogaqy. frgponploog oxa3blBasrcr 3aneprrlM HacocoM' :re6e'{ra ocraHaB-

ntrBaeTc, r4 HaIIor(Ho ]Eepxc.rBaer rpF. Taxoii pexrav pa6oru nrnponpnog4 na6.:rto-

Aagrc{ I{ 4pu nonErrKe no4beMa rpy3a c BecoM BbIIUe rp.v3ono/TI'eI{HOCIU:re6enrcl.

flpucrrycxerpy3aHacocHaxoAHTcsnoAreEcrsuevAaB'-IeHr{-{'co3AaBaeN{o-

ro B ruIrpoMorope o[ycKaeMLI\4 rpy3oM' ,{aa:reure HarHeraH['l Hacoca B sToI{ cjry-

qae3aBHc}IToTcTeIIeHHApoccenfipoBauurpa6ouefixl-{AXocTHBpacnpeAexl4Te-

Jre, r.e. oT cKOpOCTr.r OrrycxaHr4g rpy3a. npt{ xefirpa.rrHou IIoiIoxeHI'Ilt p}xof,Txl{

pacnpeAenrlen'Hacoc3a[}ipae.rc{lInpoI4cXoAI{IcHllxel{Heelono/xaq}lAoH}.-Itfl.

Asror\darn.{ecKoe 3aropMtD(uBa}{ue rp/v3oBoro 6apa6atta HopNlanEqo 3arop-

MoxeHHI,IMn{Apa&IIEqecKI,lMTopMo3o}I[pol43Borf}-'Tc,nnprlaaaprritHb]Xrlpl,{ltE'

Hax [a.IIeHHt AaB,leHiIs HarHeraHIUI Hacoca Ha c:iyuaii aBaptrw fI'IIpOMOTOpa'

rpy6onpoaoga l{ru caMoro r[AporopMo3a nperycvorpeH rtoxttoit ropMo3 rpy-

3oBoro 6apa6aua' 
.verra rumr 

- 
re6eA-

Ha puc, 4.22. npenctaBileHa cxeMa rll/Tporrp]IBotra ltl;lnnoqHoll J

xl,t. B raxux rllAponpllBorxaK I{c[onb3ylor sbrcoxoo6oporHble rllgpoN{oropbl

c peAyKTopalIlr. flnraHlre rlupotrpllBcrra ocyuecrB'qflerc'r Gr w{creil{si rpyn-

fioBoro rI.IApo[p]1BoAa. Bx:rrcqenue rl.rApoflpuBona lTpos3Boiturct{ Bpyu{yrc'

ocTaJILHbIeol lepauHuaBTOMaTI{3I ' IpOBalIbl}I [plI IvIeHeHa5roxl lponxa'

IIpu no4reue Illi.llotrxlt paGouar xuAxocrb llAer qepe3 pacnpeAenurenr B

rl'IApoMorop; Il3 Il.{'4poMoropa oHa cIIEBaeTct qepe3 ABa HopManr'Ho orKpblrblc

KOHeqHbIe BbrKjrroqaTent. o6parHrri,t KrIanaH. Krlanall 6loxapoaxu pyqlioro yII-

paBjl eHI{' I{ peryn'Top pacxoAa. |Io c,re cpa6arblB aIt}IJ{ KoHe LtHoro BLI K]'IIoqaT e.

[snpuxpaiiHeuBepxHeMno'r loxeHul ' lu:rrcn6a'IoxcnI{BI4rerqepe3ApoccerE

I4orpaHl,{qllTenbpacxoAa.qoMoIr{eIITaBLlKnIoqeHI{JIr[ApoM0Topa'Cnycrllurcn-

xH 3a6nox[poBaH x;Ia[a]Iolv{ 6noruponxu (na cxeue c;rena)' r'x uoc;re cpa6a-

TLIBaHI{I{ KOHeqHErx BbrKIIOqaTenei c'rug pa6oueii x[IKocTl{ BO3MOXeH TOtbKO

rtepe3 Hero. 3ra 6noxuponKa cHI4MAeTCt npH pacTopii{axl',IBaHllll nplraoga E-uo-

KIIpoBKaBceXoilepa[uiocyuecre,leHacnoMolIILrupacllpg'4ejll,ITe.u6loxllpon-

K}rpyl lHoroynpaBneHu{'otruoplta:rruo3aKpbITI.IoTKpbIBaeTc'Toj lbKonocj le

3a1arnx y[paBJIeHI{t le6eAxof Bpyqnyrc'
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Pnc.  4.22.  Cxeua rhAponpi lBoAa unt t lnoqHora ne6egxl l .

4"7.2. I'udponpueod cdeoenHoeo KpaHa 2K3F1 201 I

O.quuoqnrrfi k?aH rlMeer rpy3oflorte]\fiocrr 120 xH npr cKopocrrr noA'beMa

rpy3a B npeAenax or 2 ,fo 36 r.r,ivlru, Bu:rgr crperbr rrpr{ 3Tor!{ uoxer 6url go

l8 rrr, u,rcora noAber.{a rpy3a - 25 rr. Huc:ro pa6ouux uHKnoB B qac - 42. Y cpo-

elrxoro KpaHa rpy3o[ogr,eMuocrb - 240 xH, B6rr']er cTpenbr - l8u, Br,rcora noAbe-

Ma rpy3a 25 rvt u xo.luqecrro pa6ovnx qnx.nos - 30.

Vro:r nonopora oArrHoqltoro KpaHa - 200',

Vrol noropora crlBoeHr{oro KpaHa He orpaHr{qeH.

Pa6oqa.q xrrAKocrr, B rlrlpolpr{Bo,xe - uac..ro T46.

Macca uacra B Kpaue - 1600 xr.

Macca KpaHa - 78300 xr.

Kpau noxer gefrc'rBoBarb Bo BpeMir hpeHa cyAHa Ao 5" r 4.rr!$eperne - 2o.

9 1



Kpan cocnru:r rc pyx 0AII{O!IHbD( IpaHoB, VCTSHOB'I9H}IbIX Ha IIOBOp0mo[ IIJIZTT-

$oprrre, O.ryrtoturte rparot Moryr paforarb BMecre H Ire3aBlIo'o4o rplr or .upym' lpy-

3br c Be(nM or 120 Ao 240 xH rqperyyxarurcs iFlM hpaHal\M, pa6oratolllmr'u cnx-

ponno ua o6uryro TpaBepcy, npr{ 3Tr)M o/TrH KpaH r&.ulerc-s B0,T}'lliI{Ivl, 4p}T.oit - BeAO-

r6lM, y[paBneE4e cABoeHID]M ICpaHoM BeAercr I{3 IcaoHrDI Bery'lqero KpaHa

B xa6uHe BeAyllero Kpaua pa3MeueH nynbr nu6opa pexI4MoB paOorlt -

pasAenrnofi tl cuuxpouuofi .

ocxosofi uoeoporHofr qacrr{ Kparra rB,'nrsrcs Kopny-c. Buyrplt Koprryca Ha-

xoMTct Bce MexalIII3MbI, Ha Hero HaBeIIIeHa CTpA'Ia Ir TaKc.rIa)K. B BepxHIoIo qacTb

Kopnyca BcrpoeHa xa6usa c lFlau rrynbraMu ).[paMe]IwI. Ha rry:rrrax pruNfe-

ruerrbr pyKorTKr{ ynpaBflewu. B ny:Ibre yflpaBneHruI MexaHI43MOM IIOAbeMa .{,rlt

pyKo.rrKLI npo,qerlanbl rpu [a3a: ABa npoAoJIbHbIX 4rt ,syx cKopocreii noAbeMa

E rolIepeqsbrii - coeAnnrooruuii npoAonrHbre na3bl nocpe4.rHe. fly:tr, gzl KoTo-

poMyrlpaBru{I0TnoBopoToMKpaHaHMeHfIoTItaXIoHcipenbl'}MeeT'u.Banepe-

xpeulr{BaroEnxcr na3iL ilpu nepeueuleHr1u p}xoflTKII [o nonepeqHoMy na3y BbI-

noIIUIeTC.gnOBOpOTKpZIHa,IIOITpOIOnbHOMy-flO,trbeMHOrIyCKaH[ecTpejlbl'

IIoA xa6usofi ycraHoBneH Bo3AyrrrHbrfi MacnooxnaAllTenb, p.sAoM c IIUM

- MexaHI{3M II3MgHgHlIrI BLIJIeTa CTpeJII'I, BHI',I3y pa3MeIIIeHLI MexaHl',l3M IIOA6e-

M4 rroBgpoTa I{ HacogHag cTa}IUwL MexanusN{ [oAI'eMa ocHatr1eu AByMf, rllg-

poMOTOpaMI.I, OCTaJIbHLIc MexaHlI3MbI I.iMeIoT IIo O,4HOMy rHJpor{oTopy' B co-

craB HacooHofi crauugtl BXoAsr 6ax, mrr HacocoB lI o;lllH 3JleKTpolBurarenb

c peAyKTopoM gJls Bcex HacocoB, ABa 3XeKlpo[oAorpeBarent'

Kpan o6opyaoBaH cllcreMoit cNHxpoHu3aulrl4 .{l{r convecruofi pa6o-

TLI KpaHOB Ua O6trlyro TpaBepcy H BceMrl BHAaMH 3aIIIITbl. B rrux cHcTe-

Max npLIMeHeHbI 3neKTpHrtecxue AaT!II.IKI,I H KOHeI{HLIe BbIKIIIOIIaTeJIH.

f Ngponpurog cABoeHHoro KpaHa cocror{r r.I3 rI4Ipo[p[BoAoB BeAyIIIefO

r.r BeAoMoro KpaHoB, a raxxe rl{Iponpl'IBoAa [oBopora n'rart$opurr @nc' 4'23)'

, crcreua ynpaBireHr.rs r.r rroArtrrTKr.r oArtrroqHolo KpaHa c rl4IlxlaxKyMy,urlopa-

Mlt l2 I4Mesr 6ax 19 als w{plryxtq}roHHoro Macra u 6ax 20 c 3anacHLIM Macro"vl'

Hacoc 18 uoAasr lwrcno qepe3 solrrrp 17. tlpu 3arpf3HeHHrl Qtl,rrrpa Macno npo-

rlycKaeTcs B cr,rcTeMy s o6soA qepe3 KqanaH 16. CNcTeN.Ia OoCrpruraer cepBoIIpI{-

ronrr I 5 tl cneql{allbuLle xJIarIaHbI I 3 Hacocos 14. Ha c;raetrov rpy6onpoaoge cNc-

Tel.{br ycTa}roBleH Macnooxna"4rr au, 22 u neperrycxuofi K{arIaH 21 , cpa6arrtnavo-

IUI4ft 11pU 1OB6II[9IIHI{ IHApaBnIIqeCKOfO ConpoTIIBIeHHt MacJIOOX,'IaAHTenfl'

vz
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,[,as,renue B cflcreMe fioAnepxllBaeTc.g npu noMOIU]t ilepsrIHBHbIX I0"IanaHoB" BXO-

As[lID( B cocraB cfleIryl&qLHblx KJIanaHor i 3. 3ro j]aBJ-Ientie parHo 2+2'5 MIla'

v r,lexannrua noA.beMa rpy3a IBa rJrltlllBliliva-{bHblx r}IlpoEpI{nc4a. B co-

craB xaxAoro ranoro npHBoAa BXoAtr norpyxuoi axcl4allbno-nopltnenofi ua-

coc-MoT0p I 4; cueulra:bHrrfi xnanan I 3, yCrauoa:returuti Ha craHUIr[; AByxcKo-

pocruoii xJranaH I I , ycrauoa,ressnfi Ha ll4{poMorope; r!{rlpor{orop 10; mrrpo-

qrull{Hnp 9 nopvra,rrno 3aMKnyroro lteHTorlHoro TopMo3a; pacnpege;ur|enu 8;

pene AaBneHruI 7 u cuc, eva rpy6onporo4on'

ilpu ueirpa,rbHoM noroxeHruI pyxosrliu nvnl'l a pacnpenenllTefil [l sce

y[paBJIeHL{e n4nponplBoAa coe;u4tuer co cJlI{BHbINl rpy6oupono4oM' B pe3y'll'-

'IaTeqelopacrrpeAenlficnllAByKcKopocTHbIXXJIanaHoBoTK,,]rcqa}oTIII.4poMo.

roprr, cpa6aruBalor ropMo3a" Hacocbl flepeBo.{.trTcfl Ha HyneBylo noAaqy'

Ilpr.r nepenoge pyornor B oEIH I.{3 [a3oB ny]bm 3orlfi-It{K pacrpegeiurre':rx 8 rnet-

TpoMann{ra,vl{ycralras,.l[BaeTc'BoI[r}'I.r]pa6olrn<no:llt'pni.EcwIortycT.ulo}I.IeHB

npaBFo no3r{Iruo, To Maoro nofiger a HmIpztBleH}II4 npaBofi crpe.uor' a neBtul ]'xa3r'Ba-

fl mrpaBrrem{e cqI'IBa. flog4ua uac.ta n npaardi rpy{tonpouon noole cpa6an'wulu uol-

HOqHOTO }c.IaMHa npIBeAeT K paSrapM€IJXIIBaHHIO TUIpOMOTOpOB 14 K ygraHoBKe 3OIIOT-

HrtroB paclpeAenlnorefi IDIXCXOpoCTITbD( MaIIafloB l1 n :ren-lro no3l{II{K). BX,TOqae-

N{rur Bcneg 3a 3TtrM nolaqa HacocoB 61qer rarpaarxn*x B0 Bce rllTilI[pbl rIl'UpON(m)p{]B

u ra ral(e r.pzula 6yaer noryteHa NIeHLIIIM CKOpOCTT' flOilr'et{a 1p1ta' llraaiir',ui nono-

por pylot-fio{ 'lta ce6q" cliaqara npl{BeAer K crparuBarllilo rp]3a' a 3areM K nocrcrlgll-

HoMy yBerrrreHtrro cKopocT1{ ilo4be}{a" }rO ofu.qcsserct nocTeIregnb]M nepeBoIpM py-

xorn<oii cepnonpriBoAaHacoca c rry,remi naHaufrotlllry0 nt)-Taqy. [r.n ocr-auornu rpy-u

pForT'Iry ueo6:<orTarro EiratsHo nepeBecfll B cpe,ulee nonoxeFlHe,,4qg cflycKa fpy3a pv-

KorTKa IIep€BoAIITc.s "cn ce6s". Tax, no:4eiicrnvx Ha cepRonpl'IBo4 tl3\4eEslor no,qa'ry

rirrcocoB I4, cxe.qoBareJlbHo, cxopocn o6pa6oru rplu'

llpt't ucnollroBaHllu neBofi rlo3lruui{ pacflpeAenure'u 8' re npl{ [epeBoIle

pyKo_flTKr4 BO BTopoil [poAonbHblii IIa3, 3or'IOTI{nX}l pacflpc,IeftTe.T1eft .qB] xcliopoc-

lflblx Kraflallor l1 6yryr ycral{oB,']erlbl B npaByIO llO3ltllruo ]l MacJlo HacocaMIr

14 6yaer HanpaMr{rbct rojltxo B noJroBEHy ullxllH:poB rHrpoMoTopon 3"ro 6y-

AeT O3HaqarL. qro cKoposrb o6pa6orxll fpl-3a )EBOI{TCt', HO fpy3o[o[beNlHocTb

KpaHa AonxHa 6lrrr crutxeHa B ABoe.

3au1ma rllifpoMoropoB or leperpy3xt{ oSecne'{nsaerct [peAoxpaHl4rerb-

HbIMI{ K,1ana}IaMII, BXo/qtulH}IH B cocTaB xraraHoe I i '

Y+



C nol,toulro cnerlxa-:tbHbx Marlau{oB 13 o6ecne.truaffgg 3arrluTo HacocoB 14
0r fl€perpyjr{4 rro rasneH[ro. llrs 3T0ro B HeM VCTaHOMeHbT ABa o6pmnHx K,]anaHa
H [peAoxpan]rre;[usii KqanaH. B r-nanauax 13 ycrauonreubr noltrMror{Hble xrana_
HbIiXrrt nolaqll MilGrIa I.l3 cI{CTeLtbI yripa&'rerrHf, B c.]urBHbre Maruclpanu n4IpollprBo-
gon, tr4r6r'rpare.rrnrrii nrnpolnpaanqe[erii pacnpeAeirrrre.xb KrranaHa l3 c,qorrr 4,rx
BblrlycKa co clmuoii Mail{crpaJrl{ qacr[ Harperoro ]ltacJla c ue,IIbIo 3iMeI{bI ero M4c-
JIoM 143 cI,IcreMLI yxpannelDul. C novorrFro nepenllBHolll KrIa[aI{a! BxlloqeHuoro B
coclaB cllelu4allLHoro KIIa[aHa I 3, I cuclelre )mpaBneHrrr noAlepxorBaerc.a Heo6xo-
4lnaoe pa6o.ree rlaBlleHLIe

cepnonpuno5rJ HacocoB 14 no:rvqarcr i{ac.rro H3 HanopHoro rpy6onpo-
Bona cncreMbl y[paB"rleHHfr, a c;LuB orpa6oraruero N{ac,]a npou3Bo4uTcq
rTp.{Mo r 6ax 19.

l{nr ynpau,reHur MexaHlI3rrolll ll3rvrcHe}i'r Bbr,rrera crpe-rrbr KpaHa py-
Korrxy Ha nyJlbre nepeMe[Ia]or ro rrporrlonE]IoMy na3y "na ce6.q,' rilI]r .'or

ce6x"; npu 3ToM pyxorrxa norEeicrnyer Ha Nr'KpoB'rK.rrrcqarerb pacrrpe-

Ie.lrire.[f, 6 n ccpnonpltgon Hacoca. Pacnpe,xe:urrexb lByxcKopocrHot-o Kra_
rraga y 3Tofo rtrlponpriBoJa paSoraer B AByxno3r.rur4oHHorvr pexuMe; rHA_
poMoroD - C Bicrlloqeriltel'r n pa6ory BCeX qfl.rlnHrpoB; HarpeB l{acjra B 0t4c-
Ter!{e }teBenuK, no3Tot\{v ono pa6oracr 6e: tatvreHrt.

Mexairugru noBopora Bellurero Kpaga orxur{aerc_s or aHarTofl4r{soro
MexaIIH3NIa BeAoMoro KpaHa, f locKo.rIbKy cu{ [peAHa3Haqacrcf He rojtr ,Ko

nxf, noBopoTa Beil.vulero xp3Ha. HO LI ;I.rIf noBopoTa C4BOeHHOTO KpaHa Ha
o6ruei r, ,rarr loprrre. Vnpan.regxe ocyulecrB.,rrercr pac[pegenure.nelr 5,
Ec;ru s pacltpeAexl'Te.rre rrcnorb3verc-{ flpaBaf rro3r.{u'r, To Aer-rcrBysr rur-
poflpt{Bon Ber, lyruero KpaHa a xpal l  pa6oraer B rrHAHBltIyaxr,HoM pexrr-
,.,1e. B clrr''tae l4ct-iojlb3oBajta.s Jrceori [o3t4uurr pacnpel]enurer.s 5 r[ApoN{o_
TOp j!fexal{H3l\{a rroBopoTa Belyuero KpaHa orKn}oqaeTcf,, a BKJrIOqaroTc_,r

f [rpo]Ioropbr ],IexarrrI3r\'f a noBopora nlarrf opnH u o6cayxlrnarcTcr OHII
IracocoM MexaHu3r{a noBopora Be,lyulefo KpaHa. 3aulura orKJrroqeHHoro
ruipoMoropa ocyuecrBn.{ercr nperoxpaH}trer,'rr\{[ 4. Maclo K MexaHr{3-
rly noBopora niar$opvrr loAaerc.rr rro Nlacironepexoay 3. flrgpouplrno:I

r\.1exaHr{3\{a [oBOpoTa BCIOMOTO (paHa r{MeeT ynporueHHyro rr.rApocxeMy.

Kaxi{uii xpaH o6opygoBarr qerbrpb,\{rr t!{agoMerpaMr{ 1 u 2 llts xorrrpons
ra narpyrxoll Bcex rr4lpolpr4BoAoB.
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4.8. rrAPonPhBoA ycnoKol4TEng KAL{KH

Kpuru ycloKolrrerrl KaTIKH pacnotroxenEl no 6oprau cyrHa lro oAHoMy H

clryxaT Anfl CO3AaHTI ru.qpo4il{aMrlqecKom MoMeI{Ta' nporr{BononoxHoro Kpe-

IItrIeMy MoMeI{Ty' IIpn cnoxoilttoM cocrollnl{u Mopt, Bo Bpewl IuBaproBXII I{ cro-

rHKIr Kpbtnbrl ycnoxolrrellt 6ogronofi KaqK[ HaxopTcf, B HuIIIax Koprryca cyA-

ua. Brtgol KpllnbeB Lr3 Hrltu H 3aBOAKa HX B HI{Ulu ocyuIecTBIUIeTCt .q{cTa}IIIH-

oIIHoI{3pyrrerofpy6xlrulucMecTHEIxtIocToByIIpaBneIIH,Iyc[oKol{TeneM

xaqxu.

ft.tgpocxeua npI{BoAa oAHoro KpLIna ycloKouren{ [peAcraBneua Ha pno'

4.24. VcrorrHI{KoM 3Heprgu B rHAponpHBoAe tBJIteTct Haco€ perylrpyeuoi

rroAaqu 9 c slexrpoqenmreneM l0' fNgparnuqecrat cllcrelua ynpameun'r o6-

cnyxr{BaeTcr HacocoM nocrosHHoft noAaqH 12. Hacoc 9 veper pac[peAenl{-

TeJIL ?, MarHurHble rlunrrpn 6, noAsoAslqee ycrpoicrno 4 noAaer pa6ouyto

i1<lltrKocTb B ttoilocTx He[oJIHonoBopoTHorO IoIacTHorO rUApolloropa l flo-

9  1 0 1 1 1 2 1 3 1 4

1 7

1 8

Pnc. 4.24. Cxeua rrAponpilBoAa ycnoKonrenn 6oproaout KaqKH cyAHa'

o

5

4

- - l l l

. l l t l l--\-

1 5  r
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BOpOT Xpblna B onpeAeneHHoM HanpaBnellull coBepuaeTct I1o cHrHturly 3neKT-

pgqecKoii cneArrUefi clIcTeMbI, B cocTaB KoTopoft BxoAtT rl{pocxo11bl. 3ror cltr-

HaI IlOAaeTCf, Ha 3neKTpoMarHuTEI BCnOMOfaTetbHoro pacnpeAenHTefit 7. nplr

orcyTcr.BHr Q:f'tHAra 6naroAapr npyxr{HHoMy Bo3Bpary 3oJroTHnK BcrroMora-

TenbHoro pacflpeAenllTett IiaXoALITct B cpeAHeM noJIoxeHI.II{. Pa6oqaX xI.{A-

Kocrb, noAaBaeMat llacocoM ynpaBneHlrs 12, cso6oAHo npoxoAur qepe3 Bcno-

MoraTenbHbrfi pacnpeAenHTeJrb, oxjraxAaeTc.rr B oxjraAr'reile 22, npoxoAnT qe-

pe3 BHyTpeHrree npocTparicTBo Hacoca 9, oxlaquo ero> HanpaBjrreTc{ B 6aK

15, orxyAa rracocoM l2 ctlosa noAaeTCrI B clicTeMy ynpaBIeHI{1, a pa6otlat XHA-

KocTb ocfioBHoro Kollrypa qepe3 pacflpeAenflreJrb 7 norapaulaeTc{ B Hacoc 9.

flpu noAave 3neKTpltttecKoro cHrHaJIa cpa6iITbIBaeT o[peAeJIeHHbIii slerrpo-

N{arHHT, IIepeMeIUaeTct B Kpaiinee noJIOXeHIIe 3OJloTHllK Bo[OMoraTeJIsHoro

pacflpeAenHTeJrr, noA AeiiCTBueNr pa6oqeii xlrAXocTH lt3 cHcTeMbI y[paBJIeHLIt

n ep eABgraeTct 3onoTII IIK o cHoBIIoro p acnpeAenl{T efl fl 
'J 

$ pa6oqa{ xUAKocTb

nocryflaer B rH.4poMorop l, ocyu{ecrn:rr}oulHii noBopor Kpblna. flocne nocryn-

JrerlHr B 3neKTpuiIecxyrc cneArIIIIyIo cltcTeNry y[paBneHEq cHrHaJIa o6paruofi

cBg3flnpol lcxoAHToTKJlIol lol lue3neKTpoMarHuTa,Bo3Bpall leHueBcpeAlleeno.

Jroxer1r.re 3oJloTHt{KoB pacnpe,qenuTenr il flepeKnloqeHue ]iacoca 9 n pafioty ua

ce6.a. flonopor xpblna B IacXoAHoe LIJM KaKoe-ro Apyroe IIoJIoxeHHe BLIlotH{-

oTcr npg BKiIIoqelILrH BToporo 3ne6TpoMarllura, KotlTponb 3a pa6oTofi rItApO-

npr.rBoAa ocyuecTBxserct no MaHoN{eTpaM 5, a npu floMoultr KrIaIIaHa 8 rrlox-

rr() 6ai lnacHpoBarb pacnpelenurenb 7

Hacoc cllctelrbt ynpaBneHHr rrclolb3yeTct TaKXe U Ant BblnonHeHus one-

pauufi no noAroToBKe yclloKoHTen-s KaqKi.r K pa6oTe. Ajrg sroro Bo Bropyro no-

3trUgro rlepeK.rtrcqaeTcl pacnpeAennTenb 17. flptl raxou rroloxeHl{r4 3oJIqTHI'IKa

pacnpeAefir.tTcnr l7 pa6o.rar xr{AKosl.b nocTynaeT K pacnpeAenHTentM 19, 20

Ir 23. B cr{cTervry ynpaMeHrrr BKjtro(reribr npeAoxpaHErenbHllfi KIanaH 14 U ua-

HoMerp 16.

,{:r.e oono6oxAeu}rr c.fofiopa 3 flcnonb3yeTct paclpeAeJIIITeJIb 19. tloc-

ne BKJtroqeHHt 3IleKTpoluarHnTa pac1tpeAenllTens 19 pa6ouaa xHAKocTb no-

IaeTcr B rlInI{HAp CTO[Opa, flpoucxoAllT paccTo[opuBall]Ie I{eXaHI.I3Ma nO-

BOpOTa Kpbtna. .{nr nocrauoBxH rla CTo[Op 3]reKTpoMarHI{T BbIKIIOqaeTct'

qHnuIIAp qepe3 paci lpeAerlHrsnb coo6ulaercs c ApeHaxIIbIM rpy6onpoBo-

AOM, npoHcxoAHT 3acTOIlopllBaHHe MexaIII.{3Ma nOBOpoTa Kpblna'
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Kprrlo BbIBo,4tr I{3 HIIIIH x BBoAtr B Huluy' t{cnonb3yt pacnperenuTenl'

20. On cocrolrr I43 Bc[oMorareJ1bHoro pac[peAenl{rent c [pyxI'IHHbIM Bo3Bpa-

ToM! ocHoBHoro pacnpeAenwrers. u AByx 3neKTpoMarH[ToB' flpn nxlrcveHlu'r

orlpeAeneuuoro 3JreKTpoMa rwta cpa6arblBaer IInnuH{p 2, ocyulecru'{f BBor

I{JIH BbIBOA Kpbula c MexaHu3MOM ero [oBopoTa'

flpn ucnolttoBalrr{r,r paclpeAen}rrenr 23 xputto ycTaHaBnl{BaeTct B CpeA-

Hee IroJIoxeHI'Ie rHApoMoTopoM nepeA nocrauonxoi4 ero B HI'Ilxy'

flocae slrnorHeHr4r BCex onepaunft IIo noAroToBKe ycIIoKoI{Telx 6op-

ronofr xaqxlr [por43BoAlrTc.rr IlepeKnroqeHl.Ie pacnpeAenllTejrq 77 gm pa6o-

Tbr Ha cl{creMy ynpaBneHl{t lloBopora Kpblna' .{auenue s rro[ crcreMe 3Ha-

qr{TelrbHo Hllxe AaBneHrrfl, rlpu BbInoJIHeHIrl{ onepaquf no noAroroBxe yc-

noKoHToJrr KaqKr.r K pa6ore, flpe,4oxpanlfelrnrrfi KIanaH l8 sauul]{a0r

cI{cTeMyy[paBneHII 'oT[eperpy3oKB3ToMpeX}IMe.SaiinacrrponaHHepac-

npeAenl4Tent 17 uoxgo ocyuecrBntrl KJlaIIaHoM 13' Pa6oqas xlrrKocrl K

MexaHr{3My tr3MeHeHrrf, noAaqH HaCOCa 9 ltg c[cre\4n y[paBxeHl'It flaEaeTCfl

no rpy6onponogY I l.

B c:ryuae orxa3a ocHoBuoro Hacocxoro arperara Kpblno B HLlIiIy BBo-

.III4Tc.f, BcnoMorareJIbHbIM arperaroM' rpy6onpoao.lll or Koroporo K IJHnHH-

Apy o6orraueHbl ro3lluueir 21, u ruqpouoropy - 24'

4.9. rPvnnoBot4 rhEPABnilLlEcKl4t4 nPnBOA

Hacy4ax,KaKfipaBl1no,ecrbl{ecKoxbKol-pyflnpa3iI] IqHbIXIIoHa3Haqe-

Huro uany6Hnx MaIII'IH. OnN ucno:Erylorct B onpeAexeHHo[ nocle4olarotl-

HocTI,I, a oAI4HaKoBbIe IIc Ha3HaqeHulo Ma[IHHbI ne pa6orator Bcg oAHoBpeMeH-

Ho r.I Harpyxeubl oHI{ no pa3HoMy. B raxux cnyqaflx npr.r rrrgpo$uKaultll lrc-

lonb3ylor He I'IHII'1BI'Irya,rrurt[, a rpl,rnonoii n',rApoltprlBoA' B KOTOp0NI onIIH

Hacoc ruI{ HaCOCHat cTaHUl1f. O6C:rlUcUAaer Bce n{Ipoxa[rfieI7[.

Oqesu,qHo, qro nplrMeHeH!{e rpyflfloBoro rI'{ApolpI{BoAa [pIlBoAI{T K

yMeHbIIIeHHIo tIHCJla HaCOcHf,IX arperaToB, 6axol, Oruragtlre:rei, (prurrtpOe'

apMaTypbl 'KoHTponbHo.[3MepnTenbHoiiannaparypuI,IMaccLlpa6o' lef ix44-

KocTI,I. MotrtHocTb HacocHblx arpe|aToB CTaHqI,rfi, ecTecTBeHHo' BI']ue luottt-

HOCreft HacocHhrx arperaroB orAexbHblx HHALIBHIy,UIbHbIX TIIApO[pI4B0AOB'

c nosrtneHl,IeM MOIIIHOCTT.T noBbrIIIaeTCt 3KOIIOMI'IIIIIOCTb llacocHblx arpela"
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ToB. ?ro flB:rfl.eree. BTopi,IM npeHM)'IxecrBoM rplrl[oBoro rI'{Apo[pHBoAa. B rpyrl-

noBoNl rH.qpoIIpI4BoAe npe.{cTaBil'eTct Bo3MOXHOCTb pe3epBl{poBallu-{ HaCOCHOTO

06opyAoBaHr.u{ Ila cT"dHU}It{x. 3ro rperre npel{Myu{gcTBo - oHo cB.fi3auo c noBbl-

uIcHueM xrrByrrgcTTl npr{BoAa, qvrneproe [per4MyrqecTBo - Br,rnfpbrrrr B cToI{Mo-

c rr{ np}r [prrMeH9Ht{}I rpyllrloBoro rI]AponpHBoIa.

B rpynnr:rou rlIr,ponpnBo4e Ko3 r} r} IluueHr oAHoBpeMeHHocrI4 pa6orbl oAlI-

HAKOBbIX NO HA3HATISH'1IO MAII]ITH ]\{EHbIIIE CAlIH'IqbI. HANPUVEP, EJIfl EBYX NE-

6e4ox xoe$rluqlleur o4uoBpeNteHHocrtr paBeH 0.75; rpex- 0,67; uerrrpex - 0,62;

irtrrr - 0,6; urecru n 6otee - 0,58. C:re4ona, e:rrHo' rro cpaBHeul4to c rrHEuBLr'

Ayanblrblll [pnBoAOtvI n cprlrapuoii MoIUHocTII ttpMOAa B noCneAHeM cnyqae

MO'(HO BblllrpaTb nOqTII flo.lloBlllry MOrqHQ CTH.

B rpynnoaofi rI.IAponpIrBoA MoryT o66e4r4tl L'tbcfl' MaIUI{HII rrpl{ Br,Inon-

r{eHHn o,lHofo 143 }enOBfiH:

1. lv{arrnsrr pa6oralor B pa3Hoe BpeNts.

2. fll,apo;inirrareilu coeAI{iIeHbI rrocxenoBare:lbHo I{ pa6oraror B pa3-

Hoe BpeMt uln4 pacc.turaHbl Ha pa6ory nplr flepenaAe EaBt'eat4f,, paBHoM

11p11$nU3HTenbHO I]OiIOBItHe OT J1O,IUOIO, np11 O.llt]laKOBOft MoIqHOcTI{ floc-

n CAOBa'IeJ1bHo co 0;IHH9HHbIX f fi ,{po;lBllIaTenefr .

3. B cucrerae ecrb perynrropbl AaBneHHq E pacxoAa' rloA4epxlrBalotqfle

AaBIIeHI{e H paCXO[ 11OCTOTHH6TMH, H93aBHCI'IMQ OT TO1O, pa6OTaeT JIr.r Ma-

IIIIIHa. HarOYXeHa .'Ir' OHa.

4.9.1. I-pynnoeoil eudPaenuqecKuit npueod

acn oM oeam efi bH blx M a w u H

ilpnutlrnua;rbHat cxeMa rpyiTnoBoro rHApoflpHBo,4a c HecKoilI,KHMI{

pa3rI4qHbIMH irorpe6rlrenflN1u pa6oqeil xEAKocrI.l [pHBeAeIIa wa puc. 4'25'

3ror npuao4 pa6oraer or oAHoli HacocHof craHIII.I[ c ABYW HacocaMl{

l. ?ro nacocbl c peryJlflropaMu AaBJIeH[t, [oAAepxI{BaIofllIiMI'I B Jrrrlu4w IJa-

fHeTaHlIt nocro.quHoe AaRnellfte. ,[;rr :arqlimt or nepefpy3Klr ycTaHoBneHr'I

[peAoxpaHr{Tei]bHble tctanaHbl O[parUue KnanaHbl npIIMeIIeHbi A.rIs OTX,IIrc-

qeHHtI t{epa6g'ralo1lelo Hacoca. Pe.ne AasneH[t [pcAHa3HaqeHbI Ant BbIKtIIo-

qer{rlr r{acoca [pi{ npeKpaIiIeH[I[ [o,qnLITKI{. llo3litll{efi 2 o6oruaqeu Hepery-

xlrpyeMblft fIrApoMorop. Ha Harsetanl1l'I K HeMy ycraHoBneH peryntrop pac-

xo l f ,a , (  I I  ABYxno3HUl io r { I Ib l I ;  pacnpeAenHre i rb  c  "4 I {cTaHUHoHHbIM
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rnApoynpanleulreM rr npyxlrHHbrM Bo3Bparorvr. Tarofi npuroA Moxer npl{Me-

Htrr,ct{, HanpxMep, x/-r.s npr.rBoAa xoMlpeccopa Bo3gyxa xos-sfictnenuux Hyx,4.

3ror npaaog He peBepcr{pyerc.a. fugporr,rorop 3 Moxer rrcrroJrb3oBarbc-rl B JIe-

6eAxe urur ,xpyrurx na;ry6Hrrx Marrrriuax. fngpoqr.uNrqpu 4 npe4uarHaqeHbl

Alrt ucno.rrb3oBaHlrr B 3aKpbrurrx nwry6 w nepe6opox. Ilocxoruxy pa6o.rax

XHIKOCTb M0r(e',r HarpeBaTbc.rl. ee HanpaBJrttruT B MacrooxJlaI0dTenb 6, or6u-

par qepe3 Apoccexrr Nr c:urnuoft ittrrr4vr, flonulrrxa saxprrrofi cr{creMbl [po-

ur3Bo1r4Tcfl Hacocorvr 7. I{r6rrrox [eAaqrr 3Toro Hacoca y1ar'flerct qepe3 nepe-

nnsriofi Kqanan 8. oT pery.rruposaHxrri Ha onpeAeneHuoe AaBiIeHI4e. 3ror ua-

coc MoxeT Hc[oJrb3oBaT[,c{ TaKxe lr 4;rx pa6o$r cr{creMbl ynpannenur. Ha

cxeMe yKa3ago, rtro irIIHLIu HarHeraHut w cltvBa npoAonxalorc-s, ?To o3Haqa-

er rronKlroqerr[e K rpynnoBoMy rr{Apo[pr.rBoAy osrzL'rbHbrx nany6Hrtx MaIIrlrH:

.rrKopHr,rx rl rr]B apro Bbr x,r e6e 4ox u lttnw teit pa3n I.{q Horo Ha3HaqeHlrs,

4.9.2. I-uipaenuqecKuu npueod 3aKpHmui Kopnyca cydHa.

ipynnoeofi rtt4paBnxtlecxuf nprnog Ha cyAax c FopH3oHTanLHbIM c[oco-

6ou norpyrru-r ucnojrr,3yerc-{ B 3axpr,rrrrrx Kopnyca. Hacocnas craElu,It raKoro

nplrBo4a BblnorHrercr no cxeMe, uro6paxenuoit uapuc. 4.26.

fa4ponpnao4 c :rofi nacourofi crauquefi o6ecneq[sarcr po6ory rax-

pi,rrnii r.{ MexaHr.r3nponaHsoi aurol{o6Nruuofi nnarQopurt (AMII) rpll Kpe-

Ire cyliua /Xo 5o, AuooepeHre ,4c 3o npu reMreparype Bo3Ayxa or -30o Ao

+40"C. Hortuna:unoe AaBxeHHe B rrrAponpr,rBoAe - l6 Mfla, nogaua o4-

Horo Hacoca - 50 n/rvruH, pa6ovax xuAKocrb - Mac.iro M|E-1OA, yflpaBne-

rrr40 - 3neKTpof[IpaBnr.lqecKoe c Mecrr{brx [ynbToB.

Ha craHqulr ycraHoBneHo ABa Lracoca, ocyuecrBnslolqux npl{eM Macna

uz 6axa. Ha 6axe c\{oHTr{poBaHa Bo3AyrxIIarI ror'IoBKa, flpeAorBpauarcqar rro-

cryflneurle n 6ax rarpxrHeHHoro Bo3Ayxa; craKaH Enfr lanwBa n 6ax rr.lac.ra c

r!u;rrrpou; yxa3arexrHa.fl xononxa; caNro3ar]opHr'rft cnycxuoi Kna[aH; ,IIarqLIK

TeMfleparypbr Macira H Aal'qrrx rroroxeHllt ypoBH.s Mac]Ia B 6axe. fut orKJIIo-

tertnr uepa6orarcu{ero rracoca or r{anopHoro rpy6onpoaoaa Ha cranI\fiLr vc-

nolrb3ylorcr o6paTul,re K.rlarraHr,r iro oIHoMy Ha xax4uit uacoc. ,{,ra 3aqlrrbl

HacocoB u Hanopuofr nrar4ti or leperpy3xrr [pr,rMeHeHbl Am [peAoxpaullTe.]rb-

HLrx Knanana.. Krananrr orperynlrpoBaHr,r Ha pa3Hoe AaBJIeHI{e. K,ranaH, yc-

rauourennui noc:re Srrlrpa, ocyuecrBnfler 3alqury [pLI HopMa.TbHofi pa6o-
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re lracocrrofi c'raHrlnrr. Kranan Eo abfinbrpa ocyuecrBc'rrer 3arrlrrry Hacoca npu

BLrcoKoM conporr.reqelrur +Hxrrpa, .{auenru ux perpr{poBxr4 coorBercrBeuuo

paeurr 16*0,5 fi 1'7+0,5 N{fIa. KoHrpo:rr sa pa6orofr rnAponprrBoAa BbrrroJrHrer-

Ofl no MaHoMeTpaLt, BbiBeAeHHbIN{ Ha IiII{T. Pe:re ,las.rleHl.lf, Llcnojlb3yeTcfl l\ng

noAaql{ cBeroBoro clrrHaJra o Hur4qr4tr EaBreriltg. B HanopuoM rpy6onpono4e

crarrr{l,tu. ,{ar,reurie r rpy6onponoAe fiogepxuBaerc.f, c [aMoIrIbIo ApocceJlt

n o6parHoro Rranana. Ha crauquu ycraHoBJreua naHelrb, or Koropofi pacxo-

grrcx rpy6oupoBorbr xo BceM 3axpr,rrl.{nM }I K aBroMo6unrnofi rnaT $oprrae. Ha

naHerH HMeercr neBrrr, rpexxo.roBbrx nByxno3nufioHblx pacnpene;rurerefi 4,r.r

norKrroqeHrrr r[nponpl{BoaoB 3aKpbITrI"I r nacocsoi crauultll, orpaHI{rII.ITelb

pacxoAa u rrernpexxoAoBbrfi AByxno3I,IulIoHI{t'Ir paclpegexl4Texl c 3JIeKTpo-

lIarHlrrHbrM ynpaBneEr{eM, }rcnollr,3yeMilE Ens pa3rpy3Kl4 Hacoca Ha xoJloc-

roNf xolly rr.rAponpxBoAa. flpu 6ea4eiicrnyroilIHx rIpEBoAax 3aKpLITI4i 3Tor pac-

[pe4enr]rrenr, neperrycKaeT \.facro I.r3 HanopHor-o s cJII.IsHof rpyoonpoaog, pa:-

rpyxarr Hacoc. Anrr [oAKiuoqeHr.rr K craHrli4H xaxoro-:ru6o norpe6lrrelr no

cIIf Ha-qy oT ero pacllpelen Hrexs ynouxHy$t[ pacnpelenllrenb fiep eKJ]IoqaeT

Iracoc co ciII.tBa B 6ax Ha

pa6ory norpe6nre:rr.

I"urpocxeua [pI{BoAa

3axpbrn4u rypoeMa na.ry6u

npeAcraBJrena wa pnc. 4.27 .

llo,laqa NracJra K rrl,{poflptr-

BO.ly ocyuecTBJLseTct oT

naHeJru Hacocnoti craHIrI,rIt.

Ha uecre ylTpaerleHutr npll-

BotroM )"'cTaI{oBn9Il nynbT.

Ha xoropoM lrMeroTct ,1,84

pacIIpeIenllTe.It I.I orpal{14 -

qnreJlb pacxola. Cresa tta

cxelle uro6paxeHbl IInJIITH-

Ipbr rl{Apoflonfl cnacTa Me-

xaHL{3Ma rroAT,eMa 3aKpbl-

Trur c AHaMeTpoM nnyrDKe-

pon 280 r.i xo4oM 1800 nnr.

Pnc. 4.27. l-r4pocxer,ta 3aKpbtrttn npoeMa

_l

_l

nany6 sr
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Cnpara [oKa3alrbl rll.4pol$fiuH,qpbl croriopgHu c Aua]lsrpoM nopurueii 8{)

r{ xo.IIoM 320 ma,

,{nx noAteua 3axpblrlrt MacJro noAaerct qepe3 pacnperenlrrenb B I{I4nI4I{-

Apbr nrAponon[cnacTa. flocre oxoH'IaHwI tIOrTEeMa cpa6arHraer xoHe'IHlif sbtx-

JIIoII'II9JIE'nepeKnfoqur'MacloHaIIH]II4HApbIcToEopeHH't|gpe3uXpac[peAe.

iIrrTeJrL. Maclo npn 3ToM HanpaBnteTct B nOpInHeBbIe noJlocTlI Ul4n!{rulpoBJ IIOA

pa6ovurra AaBJIeHHeM HaxoAtrct I'I u?ulPrHApbl rl'upofionucfiacra' Bpevx o4no-

aperraelruofi pa6oTbr o6oHx MexaHlr3MoB yCTaEaBJIuBaerc-c c noMoIUbIo pene Bpe-

uenu. Ilocle cpa6arrreannr MeXaIlI43Ma CroIIopeHluI u pene BpeMeHI.I UIIIIHA-

pbl rI,IApOnOXI4CnacTa BKJIIOqaTOTC-g Ha crHB /5JI',{ OtIycKaHI{q 3axpblTut Ha cro-

noprr. I Iocne nocraHoBKu 3aKpbITI ' I f ,  Ha cronopbl pacnpeAeJll l renb

ruponon[cnacTaycTaHaBn:/fjaeTcflnrrefirpalrrroenonoxeliHenpHrroMoq}I

pene BpeMell}{.

,[lx onycxaHwl 3aKpbITI'Ig Macno oAHoBpeMeHHo rro,1aercfl Ha noAr'eM It

paccronoplrBaHne 3aKpblTux flo cle paccrofiopnts atrrfr rr cpa6 arnnaHru pe;Ie

BpeMeHH ruApoflonficnacr nepeBo'[uTct Ha Bblrrycx MacJIa Ant onycKaHufl 3aK-

pbITLIt. llocle cpa6ar brBaTfr4s.Koi{eqHoro BblKnloqatert l.r pene BpeMeHI]r pacnpe-

Aenr,ITeJlb 3TOIO MexaHu3Ma [epeBoAHtcx e ueii"rpanbHoe no]IoxeHne . 3a4epx-

xa neo6xotrttN4a AlIt oKoHqarerusofi rrocaAKu 3aKpbIT]uI Ha Mecro'

4,9.3. l-udPonPueod Yenoeoil
KOqMOSAil annaPenu

Vcrpofcrao ropuorofi yrnorofi a[flapexu [oKa3ano IIa pllc 4'28' An-

flapenb cocrol4T llg HHxHefi ceKuHI'l 1, repxuefi ceKuIilI 5' onopHoro ocuo-

naHWS'7 , B 1OXOASOU 11Ono111eHI{E ceXqI4H aflflapenl4 He c6naAblBaro'rcx [:rr

u3MeHeHI4.g floroxeHufl ceKul{fi rrplr pa3xHqHbIX onepaul{'Ix c a[flapenblo

r{cnoJIb3yIOTCt UI{jII'IHApbI 3. liocrasonKa allnapen{ B nOxoIHoe cocrotHl'Ie

BbrnoJllulercs re6eAxa\au [oAT,eMa 8, xpen:reuue K KoJIoHHaM - rarautt 4'

Ilouopor onopHoro ocHoBaHrrr ocyllecrB,{teTcrl II{ApaBn[qeCKHMI'I qI{JIHI{-

ApaMI,I6.\ t t torr iulKl4BaHl' l f ,anrrapenuorKoJroHI{cnyxarrl ' IApoul4nHlrn-

psr2,

fugponpuao4 atrnapenl{ cocrolrr tls ABYX ru,lponpl{BoAoB: npHBoAa'

ocyuecTBn'IoueroIlepeMetrleHHeIIperyn}IpoBKyllonoxeHl4{onopHorooc-

HOBaH[rI alnapeJII{, HHXHefi n nepxHefi cexuHii, noBopoT 0TO[OpH6IX raKoB'
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5

u [pLrBoAa .ilc6e.{oK noll,eN{a H oTTar(flBa]oilI[x

qrr-'rnHApoB. 3ru npHno[u 4eficrnyrcr or cBollx

HacocHLIX CraHqUft, HO MOryT treiCrSOSarr ll Or

o,tnoii, nocKoxi,Ky oi{u IIMeIor o6ulnft HarHera-

rerrbHrlii u c:rlleuoii rp1'6onponogrt.

Ha pltc. 4.29 npegcraBneHa rlpl4trwlnt{arbnat

rrlxpocxeMa nepBoro npHBoAa.

B cocran 3Toro rlrApotrpllBona rxogxr: 6ax

1, ::rexrponpuBoAHble Haco cbl 2, pac np ege;rurear

3 yupanreHu.r{ fl{ApoMoropaN{lt cronopHbtx raKoB,

pac[peAenl.IT erl 4 ynpaureHttt Mexc eKIlltoHHbI-

MIr rllIpoqlrJl IIHAp aMlI, p ac trp eA en I'Ir e.;ri' 5,4:r.q

pue. 4.zB.cxeua' 

ynpaBneHu{ I{} lnul lApair{I{ o' 'opi loro ocHoBa'tr.r

annapeJrlt, pa3rpy3oqHo e ycrpoilcrro 6, u'r4poull-

yCTpOt4CTBa KOpMOBO14 n'rrlpbr onopHor-' ocHoBaHrrfi a[[apenu 7, uex-
yrnoBotl annapenH' ceKuHoI{HbIe r}rrpoq}In'HAptt 8, r{f ipoMoropbl

cToloprrbrx raxor 9 H pac[pe,4enureirl 10 orr6opa pat5ounx ,lar,reHltfi n ru4-

por]pr{BoAe .

Pagua:uno-nopurleBble Ilaco cbl 2, o6clyxuaaroul!{e paccvar-puaaeuuf

rrpnBog, t{NIgIor noAaqy no 20 l/vus. flptl ncnolrsoBaHtill :renoit pa6o'leii no-

3UWrH pag11peAelr1Te.rl-{ l0 nXlrc'{aerCc g AefiCrs11e nepcruauolr KJIa[aH HI43KO-

fo AaBreHr{r, lIcfloj]b3yr npaByr pa6ouylo no3rruHro 3Toro pacrpeAgJrr.rTerf,, IIe-

peBo,4rT rl{Apo[pl{BoA Ha BbICOKOc AaB.IIeIIlIe, [OCKO-tIbKy B 3TOM CnyIJae BIinK]-

qaercr nropoil nepe;ruanofi K'IanaH. 3olorrtax pacnpellenllre.lt l0 Haxo.{rcb B

weiirpalrnolr no.:Ioxeliu'I o6ecneqrrsaet pa3rpy3Ky HacocoB 2 or AanqeHl.u. Tax

pa6oraer HacocHac claHIIH.s B Tpex xapaKTepHbIX jLrlt llee pgxl-IMax

fIpN HUrXOlr Aa&rreHH[ B6111OJ11UIIOTCq Onepau[fl co cTo[opHLiMII raKaI\4H.

I-lluuggptt onopuoro ocHoBailllt aflnapeilll ]I MexceKIIItorlHbIe UIt-II{gAprt Aef-

cTByor npl{ BbICOKOM AaBneHIII4.

B patrpltouuolr ycrpoilcrre 6 c nououlbro rpeAoxpai{ureJlbHoro Kqana-

Ha ocyqecfBJlssrcr 3aulgra Il{nru14poB or neperyy3Kfi r1o AaMeHIIIo. Iku o6ec'

rreqegr.rr cBo6o.qgoro Aertcagr41 gnopH6fo ocHoBaHrlt ailnapenl{ elo rI'IApoIIK-

jlr{Hllpbr c IIollfo1llblo AByXIIO3I4LIUOHHOTO 3neKTpoynpaBn.seMoro pacllpeAgxl4-

Te;rt BXJIIoqaTT IIa c.JlI{B a 6ax npU [onoJ]HeHI.1[ clICTe]Ibl ltr cilt'IBnoii IrI[Hut4.

fu4pocxelta Broporo [pHBoAa flper'Icralrleua ua puc. 4.3()'
.1 nq
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B co crase uaco cnoft craHur.r[ BToporo rsApoi rp aBo.{ a HaxaAAT c fl p a\naJft -

Ho-nopruHeBbte r{acocbr I c no4averi 20 arvus (al,xrbrr"r r.r raKHe xe rracocu 2 c
noAavei no 60 fluuu; pa3rpy3oqHEre ycrpolicrra 3 rparoro Hacoca H 5 aenoro
Hacoca, ooo3Haqerirrbrx nosurgrefi 2; parrpyro.rnoe )/crpoEcrBo 4, ucnolrryeuoe

Anr pa3rpy3rc{ HacocoB 1. Pcrpyrovurte ycrpolicrra HacocoB oAr.rHaKoBbr r{ co-
crof,T H3 3nexTpoynpaB,'r.rreMbrx pacnpeAenlrre.;ref c,rlraa pa60ueii xr.rAxocrrr B
6ax Ha xorocroM xoAy nprlBoAa rr [epeJ.rnBHbrx Kila[aHoB, orperyi]HpoBaHHbrx
Ha ofipeAeneHroe pa6ouee na8"ireHrre. fugpoaxxvul,;r.rrropLr, vcraHoBjreFrHbre B
nr'rHrrr4 pa3rpForlHbrx ycrpoftcra, o6ecneq[saror pacropMaxEnaHue :re6e40x e
cnyqae otxala nacocos I

3 a np eg e,ranpr craH uulr rraxoxrrc{ pac npeAentrre;u 6. o6ecireqanauqlrii
noAaqy pa60vefr xlrrKocrfi or HacocoB 1 x rytnulr.upah{ orranKrrBar{irr annape-
JIII OT KO.TTOHH 9 U:tW X rUrpoMoropau 1l :re6e.xox IIoAr,e]{a ir onvc(aHr{s an[a-
pen[; pacnpeAe]prrenl 7, cn]rxarqHil BMecre c perylxpyeMblM Apoccengr,r Antr
ofpaHr{qeHr.rfl cKopocrrr ollycxaHr{lr almapen[I; pacEpeAenr.rrclr 8. ueo6xo4l.rtrliii
rnt [orar{i-r paloueia xHAxocrri x n{rpoTopj\{otalr l0 uocle BbrK]'rroqeHHr Haco-
con 1; pele .{aBrleHltq 12, no cznrany KOTOpOTO Bi,rKjrrcr{alorcg Hacocr,r 1 u sKtutr-
qaerct pac[perenHTe:rr 8 u ycrporjcrso 13 [rr aBToMar]rqecKc)ro ynpaBneHlrf,
rrilpoMoropaMr.r nplr norpy3xe,

4.9.4, l'u dponpueod 3aKpHmu u mppMoe

Ha oreqecrse'Hr'rx cy;Iax ,TlnBepcaJlbllofo Fra3I{aqeHr{JI ,Lr.r ;axprnuit rpxr-
MoB r.rcnorb3yqrc.rr rpynnoBof rugpanruuecxnft npuno4. Ou, xax [paBr&.]o, pa3-

AeJreH Ha ABe rpynflbr c nocoeoil N xoplronoii HacocHbrr{u craH44rMu. v raxor,o
lpIIBoAa orKpbrriu c[crer\{a nrrraHr.rs: pa6ovee traBjregi.re - 16 Mlla. Iu4porlu-
nr'rHxpbr r'rN{eruT Ar.raMerp 220 Y. xon flopll]Hf, 425 lnr. Pa60qa.s x]rA(oc.Tb - friA-
paB.nr{qecxoe I'raclo AMf - 1 0.

flpuHrlunuiLlbHa-fl cxeilra rugponpuBo,qa Hro6paxeua Ha prrc. 4 _'t 1 Ha
3ToM pHcyHKe lrpeAcraBneHa cxeMa uacocHoil craHuHH H cxellr,r rrr4potrprr_
BoAoB 3aKpbrruii gnyx JrroKoB. floslIufieii i oSorrraqeu npedoxpaHfirerleur-ii
KJra[aH; 2 - racoc; 3 - 4ayxxogonuli gayxlo:lulNouur,trt pacnpeAenuTenL 0
ruApoynpaBnellrleM, o6ecnequsarctqlru catt6ogusrii crus xrigxocrn npr.t pal-
rpy3xe Hacoca; 4 - rpexxo4onoir 4ayxnoruuuosurrr:i n.{ApoyflpaB.rrxeuuli pac-
flpeAexr{renb, rrpe.qHa3Ha,reHriuii .[ir noAaqn pa6ouero rlMrryrbca rra pac[pe-

1 0 8
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.uenuTeJu, 3; 5 - 6ax; 6 - AsyxxoAoaufr ,lnyxuoruultonsuft pacrtpsAeilure'rlb

c [pr4Bo,[oM oT TorKarer.s;7 - uutruw1p AByxcropoHHero 'x'eiicrslll; I - or-

paHr4ql4renb pacxoAa; 9 - rN6xuft rpy6onpoeo4; 10 - pacnpereiutrenb yn-

paBneHI4lIcpyqHbIMIIpIIBoAo}vIu1l-rrargeraTej]bHa.guc]II IBIIagJIII I ] [ [r l l4.

poflpl{BoAa; 12, 13 - o6paurue K'Ia[aHbI'

llocle rrycxa lrc6oro uacoca CTaI{IIHI.{ naMeHI,Ie B HaIHeTaTe,IbHOlI JI}IH}III

noAul4Maercx Ao EaBrrllr4;., [pl{ KoropoM Hacoc pa3fpyxaercx' 3ro rannenlle

MeHb[IeAaBneHH'p9ry'[poBKunpe.u'oxpaHl4Te]IbHoroKna[aHallr6oJ=tt'tuepa-

Ooqero AaBneHI'It n.rAporpllBoAa. fIoA Aeficrsuelt AaMeHI{t s uaruetatelunoli

nr4HI,IH pacnpe,4erl4Te,-Ib 4 nepeno4lrrc'r Bo Bropyrc rlo3l'lullrc' pa6ovar xrtr1Kocrb'

flocrytr.ul qepe3 Hero B pacnpeAenrre:u 3, nepenoAur H efo roxe Bo BTopyrc

no3lrulllo. Ilpoucxo4u:r nepexnrctlgHue Hacoca Ha c'rl'rB n 6ax' B 3Tor MoMeHT

cpa6aTbrraer o6parnHii KJTaIIaH 12 n orr:rpqaeT llaooc or Hafl{eTarelllsoii ln-

uun. Bropofi HeBKJrIOqeHHbri nacoc TaKXe BLIKnIOqeH oT HafHgTaTeIbH'3I-t j1t4-

nuu o6parntrM KJIanaHoM I.I COeII{HeH CO CJII{BOM, t{To IIo3BOJI-fieT nyoKarl- Ha-

coc 6es Harpy3xl.{.

9ro6u orKpblTb nroK' pacnpeneir l ' ITenb 10 crasltrcs B npaBylo no-

3r{u[rc. Pa6oqa.s xlrAxocrb qepe3 orxpbtrrt i  pacnpeAenllTe]Ib 6' orxpu-

rttft orpanltql'ITerb pacxoAa S nocrynaer B IIlIxHH'[pbI 7' C:tlts xlIAKo-

cTr4 r{3 rrrToKoBr,rx no;rocreil uHnEHApOB npol{38oiluTcf ttepe 3 :axpsrrrrli

orpaHuql{Tenb pacxoAa 8, npanrtf i  orKpbITI ' I}- I  pacnpe' lelure:ru 6' pac-

rrpeAexuTenb l0 a cnnnuylo i I I . IHI ' l rc '  B xourle orKpbIBaHHs crBopKH cpa-

6arrtnarcr ABa paclpe,4e,'Il{Teilt 6 JIesrrr:i pacrrpeAenl'{rcJIE HaAexHo or-

Krloqaer neByrc napy uunllHApos' Craopxa oKa3LlBaercf i  orKpl ' i rol"I '

Eclu npo4onxarb orKpblBarb JrloK' To relepb xl l1Kocrb [ocr)/naer B

upaBylo napy qEnI4HApoB rrepe3 cnequanbtlo orxprtrt t f i  ' I r ] ' , {  3roro pac-

rrpeAonl,ITenb 6. Tar oKa3blBaerc-t{ orxprtroi i  BTopat crBopKa: npu 3ToM

cpa6arblBaer up anrtf i  pacnp eAenll t  e;rr 6 Ars o6 ec neqeHllt  3aKpblBanut

cTBOpoK KpLIIUKI'{ nIoKa.

,ftr-r raxprtnaHllrl Jllo(a pacnpeAenl4Teas 10 crasuTc-s B reBylo no3uul4xl'

Pa6oqa.s xriAKOCTr, Te[epb HanpaBil.[eTct B ItrTOKOBbIe no]IocTlI uIIIHIIApOB'

cHa.{ana B [paByro napy, npu 3ToM B XOHUe onycKaHUA cpa6aruBaeT TOIKa-

TenI' [paBolo paclpeAexllTens6 u orKpblBaer ero Anf; [poxoAa pa6otefi xug-

rocur. Tenepl' MoxHo ofiycrl{Tb BTopyru crBopiry t{ ron'roroBxTb cl4creMy nf"Ifl
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cxe,qyrclllero oTXpLrBaHu_{ iIrcKa. T. e. nocTaBHTb o cTaJrBHbre pacnpeAenr{Te-

nr.r 6 B Hcxolrroe pa6oqee noJroxeHr.re.

Qo npeux pa6or;,r [pr.rBoAa ,qaBJrentre, co3AaBaeMoe HacocoM, onpeAelr-

ercr Harpy3xoii. llpu Bx,rrrcqen[r4 AByx HacocoB Bpelu fro4beMa Kpb]rrreK coKpa-

r{aerc.s B cooTBeTcTBIIIr c lt3MeHeHI{eM notraql{.

Ha cyrax In.rr HacbrnHbrx rpy3oB raxxe Hc[oirb3yerc.s rpyn[onofi rr.rgpo-

npr I Bo.1 r ruKoBblx raxpurrlui.

Sror upuno4 [peAHa3liar{eH;:rx pa6orlt npu Kpene 4o 8', 4u$$epeHre Ao
3" n npn reMneparype or -30o ;o +50oC. Pa6o,ree AaB,IIeHLIe - 10 MlIa, u npu-

BoIe [pnMeneHbr Br{HToBbre Hacocbl llo.laqa HacocoB - 75 n/**tu. Pa6ouar xug-

xocrb - urlpaBnflqecxoe Maciro AMf - 10.

B coctan fI{,{po[pLIBoAa (uepr. 4.32) sxopSr cneAynrqre sreN{enrut: I
- odparnufi KJ-ranaH; 2 - o,rextponpnno4nofi snHrogoil nacoc, 3 - $lt.nrrp;
4 - rtanouerponuit rc,ranan; 5 - uaHouerp; 6 - 6ax 7 - Apoccenb; 8 - pac-

npcAer'rurenb yrtpaBneHn-s; 9 - pacnpeneJll{reilb flepexnrcqeHl.Ix; l0 - pery-

.rrrop pacxo4a;11 - pac[peAenrrrem o6ecueqenxt oilHaa;12 - un:rHugp o4-

Hocrcponuero Aeficrrlr.r; l3 - qlurr.trgp nByxcropoHuero 4elictnur; 14 - or-

paHr.rqr.rrerL pacxoAa; l5 - sanopHrif rutauaH.

flpn orxpr,rnaHllu xpbrlilKH arcxa pa6oua{ xuAKocrl or sacocnoii ctatt-

u?rr.r Hrer veper $u:rrrp, 3a[opHble K.rIa[aHbI, pacnpegennTgnb ynpaBneHl{t

8, o6paurrre x.rlarlaHbl B HIrxIIue floJlocrl{ rII{nI{HApoB AByxcropoHnero Aefi-

creHx 13 r quruugpbr oAHocroportrtero ,,Ieiicraws. 12 qepe3 pacnpenexl4-

rerl o6ecncqeHr{t cilf lBa l l. Cnus II3 BepxIIHX uolocrefi ult, 'rtrHxpoe 13

ocyulecrB.qrercr rrepe 3 orpalluqurenL pacxoi'Ia l4 u perywop pacxoaa 10,

Bropofi rorox ciI[IBa rl,ler qepe3 pacflpe4enure;rl o6ecneqeufis c,'ll4sa I I

n gpocce;l ?,

fieiicrn ucu {}rnrrHApoB Kpbtli]xa cuaqura nep eBoALITc-r B Bepr[KanbHoe

noJroxeHl{e, a 3aTeM B ropl43oHTanbHoe Ao coflpnKoclloBeH}rf, c ylopoM Ha

[axy6e, Ha KoropoM ona ocraerct Bce BpeNrt [orpy3opa3tpy3orlHblx onepa-

qufr. flpu loBopore KpbIIiIXu Ha yrox 85o cpa6arrtaaer pacflpeAeJ]lrrenf [e-

peKJrroqerrur 9 pacnpe4e:rurent cJrlIBa 11. flocne nepeKnloqeHlrf, pac[peAe-

jrr4Terfl 11 uaqlrgaerct ciII,IB pa6oueli xltAKocrl4 lI3 ut4nI4HApoB oAHocropou-

uero 4eiicrnut qepe3 peryntrop pacxoAa, r.K. B HI{x 3aKoHqeH pabovllfr xo4

nxyHxepoB, a npo,lo.lxarc uln e Aeft crs oBarb ullnu HApbI rByxcropoHnero Aeii -
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cTBI'It BKJIIoqaIorctl B EaptuTne"lL c ApocceneM 7, orpery:rupoBalll{bttll Ha /ial-
xgtllle 7 MIIa. Tax oc)'ilIecrB:r.r{olc-q onycxaur.re xpbrnrKu Ha ynopbr rrany6br.

rlpu raxprrraHrcr{ Kpbrr'K[r Bc. onepau'ri BrJnon'flrorc.ri B o6parHoM ,,o-
prAr(e.

Ha cxel'tc oKoHT)?oBaHbr HacocHbre arperarbi n irpynrc arperar[poBagHr,re
3Ier{eHTbr rrrApL)nprrBoAa.

Pac,tet napaMerpoB flrApocraHurrrr fpyltlroBoro [pr.rBoAa.]lroKoBbrx 3aKpbr-
rr'M c-nyircl.ir lrplrN{epoM o6uefi MsrorrlKll pacqsra rracocnoii cranrlnr4 .rrio6oro
rpyflnoBo]'o rurIpoflprrBo.{a,

I4cxogrrulor JaHHLTMH rlrur raKoro pacqem rB,rr-rilorct cner0fiourre cBeAeHrr{.
llo rprcvarr; KoJr[qecrBo rpIoMoB! Korr{qecrBo crBopoK B 3aKpbITHr.r,

xoJII{q ecrBo uflxlrrApoB. o6c:ryxuaarol]Inx crBopxy.
llo qmtugpaM; Trr[ qr{nnn.Ipa, ero BH}.rpeHHnit 4lrarr,lerp, xo4 ruroKa.
flci traeiieHus,\{ - HolruuarlrHoe .qaBteHr.{e B HarHerareiu,noit trrrHutr.
flo rpySonpoBogaM: IJrlrHa BcacbrBarouero rpy6onpono4 e, EJtLrHa Ha-

rH crare-t s H oi.i Jltlt tt4r, AJt ttH a c--I HBr I o fi .'t u uu rr.

llo pa6ovefi xlrnKocrrr - KlrHer,rarrlqecxrli xoor]$nune]rr B_s3KocrH.
HasHaqaerc.s BpeM.{ ort(pbrBaHr{r rproMoB,

flepn;rfi pa3;Ien pacrJera - onpetreneur{e pacqerHr,rx [apaMerpoB Haco-
con, IJropofi - au6op Hacoca lt ero [pr{BoAnoro ABlrrarear. Tpernfi pas-
/1e"1 pacrrera cBt3all c HzBI{aqeHseM [apaMerpos HacocHofr craHr{r{H rlo IIa-
pan{erpaM rlr6parruoro o6opy;ionaHux.

B nepnoru pa3gene pacrrera fic[o-'rb3yrorcr cnelyrcu1ue rlopvy:ur, no-
3BOItTOfiII{e Onp eAe.rILITb lapaM erpbl I{ ac oc oB.

Bpeur orKpbrBau[tr o4rroro rp]cMg o[peAex.f,ercx no r]oprrryle
,*  -  ! ,  N{HH.,

11

IEe T - BpeIffI! 3aTDaq[BaeMoe Ha oTXpbIBalr]Ie TproMoB,

n - KoillrqecTBo TproMoB. 
i

Bperur orxprrBaHn.rr crBopKH Tcr, trrrrn , * = *;,

rAe K - xoeQSuuwenr, yqrrrbtBarouluii uucroe apelrr
Z - xo:urqecrBo crBopoK B 3aKplrrl4lr.

Kax npanruro K:0,4.

Cxopocrr" nnru(ellru rxroxa rr{Apouwnrrlllpa v, Mt{/c

oTKpEIBaIrr4.f,,

s
l r = _ ,

T
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rAe s - xoA LtrroKa. frl):
g- '* ] ! -v2, . ,

floAaqaHacocoB q, Mr/c 4

r4e v Aonxuo 6rtrr s ulc, Zu- KorxqecrBo oArIoBpeMeHHo pa6orarounx

r{rrJlI{H,qpoB.
rlacosat noAarla HacocoB Q, u3/v' Q = 3600q 

" 6
Bnyrpennufi AI'IaMsrp rpy6ouponogy d, uu a = 10'{-'

rAe v - cKopocrb paloueftxusocrlr n rpy6onpouoAe' u/c'

gucro Peitro,uAca Re = 21,21'1 O' 3-,

r4e Q n /r"ruu.

Koe$Qnquern corrporlrBneunr tpy6onpoBoAa flpn naMI4HapHoM pexu-

Me .IIBHX9HI{.I xu.qKocTl4 " 6 4
Re

Ilmepr AaBTIeHIUI Ha rpeHue Ap*, Mfla Apr=0'8 vQi/d+'

rne no,qcraBJltlorct v s cCr, Q n:t/Ir'ruu, lsufi d n uu'

flpu pacuere MecrHblx conporl'IBneHuii n tpy6onpoBoAax peKoMeHAy-

ercr nollb3oBarbc-[ cneAylolul{Ml{ AaHublrrru: xoe$$uunenT conporllureuwfr

( npx nxoge B Tpy6y paleu 0'5; rpl{ BbIXoAe - 1;na lrsm6e rpy6u - 0'3; r

[pI{coeAI'IHI'rreJIbHb]x urTyllepax H npoxoAHlrKax - 0'15; n o6paruou Kna[aHe

- 3; n uy$re - 1,5; n geurrre - 5'

Ilorepx AaBneHIIt Ha MecrHbIX corrpor]IBrleulrsx s MIIa Ap'^:0'2lI(Qz/

d4,rAe!(-cyuuaroe$$uqr'rernoBcorporl ' lBneurlftrpy6onpoBgAa'Quog-

craBJlrerctr n l,lutttt, d s MI'I'

florepr AaBJIeHIt{ n rpy6onpono4ax Ap=Apt+Ap n

,I[awtesue HarHeraHH{ Hacoca p H:p-Ap+App+p cn'

rae Apo - coflporl{Bnenlle pacnpeAg]IuTeJrt' P.o - nporuaoAaB'IleHne Ha

cJl I ' lBe.  o,  n

Mouuocu npl' lBo.loB HacocoB N* =ffi *Ut

Srnu oranquBasrct nropofi pa3Aen pacqera I.{ fipeAcraBnlerct Bo3Mox-

HOcTb nO KaTanoraM rH6parr HacOC H eIO [pI'lBOAHofi pNrarelr'

B rperreu pa3Aene Ha3Haqalorct [apaMerpll uacocsoil craHuHH' T'e'

"",6"pu"r"" 
cuoco6 pe3epBrlpoBaulrt HacocoB 4l.n o6ecueuenxx ee 6esor-

Ka3HOCTlr, paccqlITbIBaIOTCt napaMeTpbl Hacoca E ero nplrBoAa'
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IIpu naccrnuoM pe3cpBupoBaHvrw, T.e. KorAa npl{ orKpbIBaHrlE nIoKoBbIx

raxpnrnfi ucflonb3ysrc.s Bce HacocHoe o6opyAoaaHue craHIII4I{' [apaMerpbl Ha-

cocHbIX arperaToB [onyqaloTct [yTeM AexeHl{.f, MOIqHOCTX IpI.IBOAOB HaCOCOB

Ha IIX KOnr{qeCTBO.

B cryrae aKTIIBHofo pe3epBlrpoBaHl{t MoIIIHocrb [pI{BoAa Kax.uoro Hacoc-

Horo arperara panna Nnor.

4.9. 5. I-u d po nPu eod n aqn oPm a.

Haco cHas craHql{f, rIrAponpl{BoAa nallnopra o6c:ryxunaer Eec flTb fl'IApo-

qr.rnr4u4poB. {ua uulrlrnApa sBlrflercfl ocHoBHbIMH. Ottt{ srrnoanffIor orKpblBa-

HLIe I.I 3axpblBagre. BOCettlr I{I4ILIHApoB OcyUecTBntIOT BCnoMolaTeJIEHbIe one-

paurM npH oTKpbIBaHIrH V 3aWaL[BAHAH.

CraHII.rs o6opy4oaana AByMI Hacocarll{ MoulHocrbrc no l0 xBr. floAa'ra

Hacoca - 30 tilwm. fiaanenue - 17,5 Mlla. 3anac uaola Ha cralflu'ill - 200 l.

Ha cxeue rrypoflpllBoAa (pxc. 4.33) c:rera H clpaBa noKa3aHHLIe rHA-

poqunlII{ApbI, o6ecfleqHBaloIrll{e orKpbIBaHHe H 3aKpbIBaHHe ]Iaqnopra'

cBepxy - yAepxI.IBaIoIu[e ero B oTKpbrToM cocTo.'IHl'lu, B cepeAHHe cxeM6r -

q}Inl.{H,4pbr MexaHH3Ma 3enpauBaHvfl .

.{:rr orxprraaHl{.x nau[opra Macro flo,qaerc{ r npaarri rpy6onpono4,

ciruBaeTcr qepe3 neBLIfi. CHa.Ia,'Ia Macno nOCTynaeT B nOpInHeBbIe IoJIoCTI'I

q erbrp ex q[nIiHApoB Me xaHla 3Ma 3a Ep aulaHvrfl. llo c.:re cp a6 arunauu.fl B cex

qnnrrlrApoB oTKpbIBaeTct npoxoA MacJIa B rIOpIXHeBbIe nO,'IOCTH qI{nUHApOB

rro.q6el{a u orpr,IBa nau[opra or npoeMa. flponrrogurct orpblB nallflopra

oT npoelvra H ero noA69rtl. o4uorpelteHHo a 3TrIM cpa6aTbIBaIoT IIItnHHApbI

(|nxcaropon, [pHBoAt lrx n pa6ouee cocrotHl.{e. KaxAas ouepaqrrt rrocne

ee Bbr11oJrHeH14.S CO11poBoXEaeTcf, cI.{IHaIIH3aUHefi. lIOCle oKOHqaHI{t oTKpbI-

BaHn{ HacocHar cragr\Hr BbIBoAHTct ns Eeitcrswr'

Oneparfiu npLI 3ah?bIBaHuH naulogm Br,lflonrulrorct n o6parnou [opfAKo.

4.9.6, f'udponpueoi ycmpoilcmsa dnf,
eKcmPeHHou omaaqu nKopf

Heo6xo4lvocru o6ecneqerurr 6esonacuocrlr Mope[rIaBaH]I[ I{ yl{IlBepcanbHble

Bo3lvIo)GIocTII n{Apo[pI'IBoAa npHBetH K npHMeIIgHI4]o TaKoro IIpHBoAa B yclpof-

crBe &'L{ orcrperuofi ar1aeI4.mop.a. Sro ycrpoiicrno [o3BoIUIer ynpaBJUITb orAa-
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,rcii rrr.olr Hl py-reBofi pylrvr. L1r- BbrnoJrHeHr4rr raxofi onepauru rl(opuoe ycrpoi{-

crBo rxollxr{o 6r,rrr npe,uapl4TejrbHo no[oroB;reHo.

B :rol,r ycrpol'rcrne rtlrponpaBoA rIpHMeHeH Ant vriDaBJleHHt neHTor{IIbIMI,I
'rilpMo3aMr.r f,KoprrLrx r\ratrrltu. Ou sbrnoiuren c orrprnoii clrcreMofi rrnraHr{rr H no-

cTo-{HIIr,rM AaBn€HLreM n rianopnofi JtrlHzlr4..$x no44epxatrvt EawrcHfirr B fipeAe-

,rax 9+ll MfIa ucrronrryrorc.rr rrnoBMonrApoaKKyrryruroprr. I{x 3apflEna [polr3-

Bowrraa or Bo3nyrlrnorc| 6a,.r,rona nplr AaBTreHrrrH 8 MlIa. Pa6otal. xwgxocrb B rw-

ponpr4BoAe - ruApanrrr{qecxoe MacJro NIf E- I 0A.

Cxeua rfi.lponpuBoAa npeAcraBJleua ua puc. 4.34.

B cocras rr4ApotrpxBo.ra BXoA.{r: 6ax; srexrponpr.rno4noil aKcuaJrbHo-

nopruHeroii i{acoc; [rreBMou{ApoaKKyMynrropbr; rr{Aporlunrru,qpbr neHToq-

irbrx loplfo3oB uruHneu; afinapaTypa y[paBneH]It, 3aIqI4TLI, cIITHaJII{3aq[I{

r.r (oHTpoi-rr;Ho-H3MepurenrHue npll6opu.

Srexrponptuognoi Hacoc nplr Bbrx:Irct{eHHH orceKaercs or HarHera-

TeJrbHorr) rpyoonponol1a o6parurtra x.rrariaHoM. 3aulrra Hacoca ocylqecrB-

ns.ergfr irpgqoxpaHxreJ'rlrrbrM K;ranalloM. Bx:rroqenue H BLIKJIIoqeHHe Haco-

ca Ha noAxaqxy [pou3Borr]Tcr c floMorrlblo rByx pexe EaBiterLrfl. Tperue

peJre sB.r.sel'c-{ yKa3aTeneM o I{alI4q[I{ EaBneHr'fl B cHcTeMe.

{auleHrre B cucrer{e [oA4epxllBaerc-q c noMouIEIo qerllpex ocHoBHbIx tr

flEroro noaxn]oqaeN{oro ar(hJMvnrropa, 3ro [oprtrHeBble rurApoaK]tryJrlTopu. tr'Ix

3arrorrueulle Bo3AyxoM ocyulecrB;ltercs o'r 6ar.noua co cxafi,IM nor4yxou. Boa-

l{oxHo laflorrreHr.re u cxarbrM Bo3AyxoM ot magsoi 3HeprernqecKofr ycraHon-

xu. Pxgoru floclregoBarenLHbrx r{arroJrHerurii nstoro aKKW}ryIETopa HoBLIMI4 trop-

ulli.gMu BO3AyXa C CnCAVIOTUUM iixarr'reM efo r fiepenycKoM B OcTaJ'rr']rbre aKKy-

r{ynrTopbr npou3Bo/fr{rc-s 3apsJIKa rHAponHeBrvroaKKyMynrlTopoB B03AyXOM c

rroMorr{bro cy.qoBLrx cpelcrB. 3apx,1xa nojTxHa rIpoI{3Bo.lIITbc,q oqI4IIIeIIIIIIM I{

cl'xrlM Bo3Ayxor.r. [4r 3a[Ilrrbl or nepefpy3xu rorgyrunof crrcreMbl rrpHMeHeH

npe;roxpaHrrc:rrurrfi xranaH.

floAaqa rrac.fla Ha pacropMaxrrBaHue ocyrrlecrBrterct qepe3 Apoccenb

i ll pacnpege"ru'relr' 2 c rlucraHrlr{onHbrM oneKTpuqecxr{M ynpaB"lenl{eN{ n Bpyrl-

rivro. lpoccero, cta6unust4pyer noroK r{ AaBneHrre. PacropruaricuaaHfie ocyue-

crB.rrrercr{ c [oruorq],]o rr{,rpounluurpa, HarpyxeHHoro npyxrrHofi. ,{m rarop-

N{axHBaJJr{r pacnpe,qenrrre:t 2 nepeno4vrcfrHa BTopyro no3lrlurc H cJII,rB Mac-

ia npou3BoAl.{Tc[ vepe3 Apoccenb 3 c o4nonpeueFrHbrM sanorueuueru renofi

noATopr{axrlrBarculef noJrocTu rHrTpou[I,'lnH,lpa.
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flpu oxcrpelruofi otgave ;ftops cxopocrL crpaBnl{Bannr{ tKopuoll qetu orpa-

t;1r4qrlrr1;Tas 100 rraerpaw B MtfrrJny. r{-nr no44epxr4rg;'gygraxofi cxopocru seo6xo-

Ar4Mo TOpMOxeHIre ueru{. Topvoxeuue B sroM rlr,AponpHBoAe ocyIIIecTB,'IrleTc.q cu-

cTeMofi noAropMaxr.rBaHgr. oHa COCror-{T la ,syx qacTeil. B cocrag m;ryAofr qacTlr

BXoArrT rrrecT€penru,rfi sacoc 4, oryruecrnnmqng'rianopauy MacJrar3 6arca r no4rop-

Max}'B'}Ioulyp noJlocTb n,IApownl{H4pa, c 4pHBoAoM oT MynbTHIInI,IKaI0pa; UeIIT-

po6exublft pefyurop cKopocrll uem u yxa3arexb IL'IIIHbI BI'ITpaMeliHofr qenlr' Ha-

BerrraHHbre Ha 3ToT xe MyxbTI{nJIlIKaTop. Mynrrrunurarop npIIBoElTcf B AeicrBl4e

or rurrrJur. IloAarra Hacoca 4 onpe4euetct cKopocrblo BbrrpaBIII'IBaHI{f, .flrcpHofr

qeru{. Bcr uolaqa Hacoca npolrycxaerc-fl .reper $lr-rrp u o6paruuft xlanan. AJts

IIoMepxaHlUInp}IrloffropMax:,JBa],i^wlollpeAeneHHofoAaBJIeHwII{cfiolb3ycrc{pe-

rFlrpyloqatarmaparlpa,cocTosuarlr'fiorpaHl{tltfreJulpacxoAaI'{peryn'rropapac-

xola c rpeIoxpaHETe.rILHbIM XJIaIIaHOM, BKIIIOq9HHLIX 11apilUIsIIbHO. OqrOngag qacTt

cnma pa6oveit xQ{nKosrE r.lfer qepe3 orpaHflqr.rTenb pzaxoAa. c yaermveuuelr pac-

xoAa qepe3 Ilero pacTeT nrApaBlnqecloe corlpoTI4BIeHI4e I{ yBenl{qllBaeTc-{.uaBne'

Hr{e B no[rop]raxuBarorqer norocTr.l rl4qpouwrlrHlpa, olTpeAeffilo[lero HaTD(eIIIle

ropMo3gofi :rerrru. flpu KoKAoM npoTI{BoAaBJIeHuI{ ycTa}IaBn14Basra ' onpeAeneg-

Hbtii pgru.rM nogropMaxr,rBarlt4s 14, cneAoBrrTe,'rbHo, onpeAeJIeIIHtU CrcpOCTb CTpaB-

xr4MHHrr .[KOpHOii qen11, onpeAeneHHuur rioAaqa Hacoc4 orrpeAeneHghlft pa.cxog (paB-

Hbrii noAaqe) qepe3 fleperrycxHble ycrpoilcrBa. Pexna 11oArOpMuDIc{BttHV;43ail srcs

peDdf,ropoM pacxona. Hacoc 4 oT fieperpy3oK 3alqulleH IrpeAoxpaH]ITenbHbIM KIIa-

[aHoM. B nepuog nogr,eMrr r6opr Hacoc 4 penepcrpyer noToK LI HafipaB;1rler erg

,.Ha ca6f" qepe3 o6pin{brfi xnaraH. o6parnrrfi KJIaIIaH, yCTa}IOBTIeHHEII nOgr,re pe-

ry"rutTopa pacxoAa, o6ecle,rlrBasT flocryllneHue Macna B noATOpMaXI'IBaIoqy$ no-

nocr6 npr.{ oTcyrsIBLIH nogatig IIIecTepeHHoIO Hacoca 4. Maxclua:rrHul c1opocTb

cnycKa tKopHoft Uenlr 34{asrct IIeHTpofuxHbII\t per}alf,ropoM cKopocTu' HaBeIUeH-

HbrM Ha MyffTllltflHKarop. llpu MaKcllwtilbHoii cropocru oll KoHeqHbIM BbIKlIoqa-

reneM nepexJIIGaSr pacrpeIeJII,IrEIb 2 ua g/tus I'I3 pacTopMa)KI'IBaIoIuef IOI0CTI'L

Iloc:re nepexnpr{eul.IrI [oiIocTL nocrelleHuo o[opo)KIUIeTcq qepe: 4occanb. Haul{-

Haercr TopMoxewle H y!{eHbIlIeHHe oKopocT}r BrITpaBIII.IBaHII{ Uenu. IIOcne We}s-

ureHrrr cKopocTI,I Uernpo6otcnblf peryflcTop nepex;IlcrraeT KOHeqHbIM BI'IK'IIor{aTe-

.rrelr{ pacnpeAexwta:fb 2 Ha pacTopr4tlJl(lIBaHHe.
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4.10. I-udpaenuuecnue cucmeMbt ducmanquottHoeo
ynpaeneHufl

|uryauu.recrcl9 cXcTeMbI McraHIII.Io}IHoro ynpa&'IeHI-I,I IIplMe$II0l.c-'I n/a'I rryc-

Kau ocrattoBaneperyrnpyelolx ycrpoficro tr MaIlIrH' K r*nr npruta4nexar nprBoFI

apMarypbrpa3il,IqHblxcyAoBbIXcucrelv{,npI.IBo4'IBoAoHeI-lF)HHIlaewtxgpepefrnne-

perpmdr I{ ApyIrD( yurpofiurn !I MexaHIr3}IoB' Kpoue roro' D4PaBruIqecKHe cl{cre-

Mbr y[pa&'Ieulul np]4Mentlorct 4lrt perympomr{lfl pertalMoB pa6orur rltng}nplrBo-

AOB CyAoBLrxMarrrrltrr c nepeMeHHbrMH HarpFKaMI{ II CKopocr'M}I. IlOetouy pauuqa-

IOT,IIBa. Tl4ria cllcTeM,rglcratlg'rollHoro )TIpaB"I9tflI'I: c!{qre\{Ll y[TpaBrleH'Ill KOHeq]rbINf

IlepeMon{eHl{eMoprdHayITpaBrIeHH,II{cl{cTeMblynpaB,IIeEI,U{HanpaB,.IeIIHeiuHclio-

pocrblo BbIXoAa y Hcno'IHrrellbl{ofi raau-ulnu'

Jko6ag clrcreMa Al'Icraltr$onHoro yfipaBtoHlu{ BbmonffIsrcf B coorBcrcrBrut

cocneAyloullMurpe6orarrurrrnl:y4o6crropa6oruonepaTopa)ua4exuocrr.6ut-

e-rpoAefrcrnue r,r TOqHOCTb BbrrIoJIHeHI{t 3a,naHllrl. Cltcrelra IoJIXHa sluicttpooaru

noarleAHloloKoM'uily,oflepalopA(),DK9HIMSTI,Bo3MOlGIocTt'I(crIIp()Jtr,IpoBaTI'RI,tIIoJi-

HeH,Ie KoNffuJ&I I,I KoMallu.a Ao'DIG{a sr,lnomltrI}c,{ 6blcTpo, Ho 6es nouruxHonfFll{jl |lf'il.-

paMnecKID( I4 HHSp4'IOIlrbIX ylapoB B MexaIIH3MzLX H Malllruff1x'

Kax upanu:ro' AI{craHuHoHHbIe cllcrelubl ynpaBneHnx conpoBoxAafor-

c{c}IcTeMaMtlCll lHul$3ArFlt l | . :r f lKOHTpOrt3aBLIIIOiIH9HI{eMKOMaHA'qro

ycnoxHtercl4creMyyflpaBneH['s,HorloBblulaer6e:anapuiiuocrrpa6o'ru'

Ilpuruepou rfirpaBxllqecrofr AncranuJlon sofr cucteMbi yflp aBreFIruI Mo'

xeT cJlyxLITb CI{CTeMa ynpaBne1!'Ig' KilIIHKeTaMI4 rpy3oBLIX I4 3aqHcTHbIX CH-

creu uelprenaJrl{BHblx cyAoB, a raKxe ra3oBo3oB (uepr' 4'35)'

Puc. 4.35. Cxerraa rngPaBnHqecxoh

At,|cTaHql4oHXOt,l crcteuul ynpaBneHnfi

K.nIHKeTaMt'|.
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Hacocnax crarrqm LI pac[peAenlrrentr cl{crel{6l HaxoAtrct B IIeHTpuInbHoM

rrocry yflpaBrrenllr Ipy3oBbIMI{ onepau{tMu. Or pacnpegemrre:refi K KaxAoMy

xJrnrrr<ery npoBereHbr pa rpy6onpoaoAa. Knnnxerbr pacnoJlarartrct Ha rpy3o-

BbD! 3aqr{crrrrrx rpy6onporogax u neperopoAxax BHyrpI{ TaHI(oB. flocne sKnlo-
qenus rro6oro Hacoca ueper o6parnrtfi nanan 1 npousroprc.r 3aptqKa [HeB-

MonrApoaKKyMyJrflropoB. llo Aocmxemll{ B c}IcreMe pa6overo AaBTIeHLIt cpa-

6arrrraer pene s BbIKJIIoqaer Hacoc. flNranrle cl{creMbl B 3ToM pex[Ms

npor4cxoArrr ueper 6roxnposoqlslfi K,IIanaH 2. flocle cHIIDI(eHIrt AaBneHluI ,qo

7A% or pa6ouero 6noxr4lonovru,lfi ruranau orx;lroqaerct co BKiIIoqeHI'IcM Haco-

ca Ha 3ap.s,ru(y aKKyrryJU{ropor. A4.x KoHTpoJUI sa cpa6arrraanffeM n'uponplrBo-

Aa KaxAoro KJIr{HKera Ha cllIIBe yffaHaBJr{Biuorct BepTylllKl{-un4lxaroplt 3.

Ha 6o,rrmerpy':H6rx cyAax c pagnrrrurm o6uecyAoBb[vfl.I cucreMaMlr rpil pac-

cpeAoroqeHllx xJlaniuloB no ncefi AJInHe qro{a lglcraruuronnoe mt6o aBToM;trH-

qecxoe y[paBneHue xJIa[aHaMI{ ffiJrssrcr. o6.sgarenr}GnI. Ha prc. 4.36 uso6pa-

xeHuiur cxeMa HacocHofi crarl{al nlAponplrBonoB KJIiniu{oB.

Crauryra o6crpruoaerea Epy\[r. BI{I{ToBIIMI{ HacocilMl{. Tun Hacoca- rpex-

ntlrrosofi Beprl4KanbHblft nacoc r'lapxr 38 l /1 00- 1,5/1 0083. {an:reuue HarHe-

TaHUA - l0 MIIa, rlolarra - 1,5 lt3/vac, MoltrHocrb ,ryI4rzrrent - 8 xBr. Macca

Hacoca - 26 xr, Macca arperara - 195 xn ,(auenne peryJIEpoBaHI'{t [peqoxpa-

HrrreJrrHbrx KJranaHoB - 12+12,5 MlIa. Cranru.ls BbInoJIHeHa c orxprnofi cuc-

reuofi ruararurq. Eax euxocrrro 1000 JI Hc[oJlb3yercx rax $ynaaugl{THarl paMa

.[nx ncefi craHrul,i, CraHuas o6opyrorana AByr{t rlHeBMon'InpoaKKyMynrropa-

Prc. 4,36. Cxeua Hacocxoi craHquh rhApaBnrqecxoi cncteust
ynpaBf leHHn KnanaHaMH.
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Mr,r IIIA 2-35 euxocrrrc no 35 I raxArtii, B xa.IecTBe pas.xewrrenef B rl4Ipo-

aKKyr{yntropax }Ic[onb3ylorcs nopIxHI'{' Axryvylntopbl [oMepxnBalor craH-

qI{IoBroToBHocruxpa6ore,oHao6ecuevl{BaloT[oKpbITI{eIII4K0BEIXHarpy3oK.

BosAyunar noJrocrb rn,qpoaKKyN{yxtropa noflortulerc'{ npu 1aBnewrtl 6 Mlla'

Macrr,sHtlfi 6ax crra6xeu AaTtIHKoM }?OBIUI, BKJIroqarcIluIMc' rpll HI4,|KHeM ypoB-

He MacJra. AsroN{arurauut Aeitctsu' cTaHuII[ AOCTHTaSTC-I nyTeM [ycKa H OC-

TaHoBa Hacoca c [oMoIIIbIo qerblpex pexg AaBJIeHH'{' HacocHas craHlllu Moxer

pa6orarrBTpexpexl ' IMax:l)vecrnoey[paBneHl{e,2)glrcraHqlrourtoeu3)an-

ToMarl4qecxoe. ,[pr ynpan:reH:rn 'r3I{oHTpa"lbnoro [ocra [epenuoqarenb pexn-

MoB, ycranoBleuuuft Ha craHulrl4' craBnTct B floroxeHtte "'(ncT'" Krro'I sH-

6opa pextuoB Ha qlrre y[paBneHll{ cncreuofi '4'Ig oAHoro I.I3 HacocoB craBI'IT-

c, B rrOJIOXeHlre 
,,A8T.", Anr BTOpOro - B rtOIOXeHlle "Pesepn". B lrou cnyqae

neprrtt lHacocpeneAaBIIeHlU-Ne2:arrycxaerc'I IpHAaE'IeHHIISM|Ia,aocTa-

HaB]1 I ]BaeTc '_4pHAaBneHl ru l0M| IapeneAaEneHI ' I , INe4.PerepnHr t f iHacoc

3anycKaerctporeNelnpu,lanreuuuT,5MIIaBMecro'4e)rypHorouacoca' ' [e-

xypriudHacocqepe3ycraHoBr'IerlHoeBpeIr4'IocraHa&rl l{Basrcf,I ' IHaerora6'ro

HaqIIHaeT MlIraTb xerTa' IaM[OqKa u IIOAaeTcf rnyxoroii cI{rHaJI' BHX,]Ircqa',sr-

ct Hacoc pene Ns 3 npu ganleHnr 9 Mfla'

flycxcraHunl,IIIoc[IrHajly..floxap,'ocyqecTM'eTc'aBToMaTl4qecxu.3a-

[ycK M0xer ocyqecrBntrbct raKxe u3 HaBl{raqfiotuloii py6xu'
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|TABA 5. PACXOA SHEP|VIVI, TIOTEPW T4
TEIIJIOBbIT:IEJIEHIIfl B

f nAPABrHrrEC KOM IIPHBOAE

B crpyxryprroi cxeue LIHAuBLIiTyairbrIoro rllAporrpu aoga, Nro 6paxeunofr Ha

puc. 5.1, npuveHeutr ctsrylolliue o6osna.teulu: H - o6lelrHrtii xacoc, H,II -

Hargerarenbnbri4 tt4uua,lA - rzrlpoanflapar]pa, lN{ - rugpottlorop, CJI - cJI?rB-

Har r-urHrrr n IIH - uacoc noAnIrrKH.

3ra cxeua ficno;Ibsyerc.s Ant paccMorpeHtrt pacxoAa 3HeprI{H, [orepb

u refl"iloBbrAe:reHltfi r fl{,qpoflpl{BoAe. floresnas MouIHocrE Hacoca, orAaBa-

elvlat B rrarHeTaTejrbHylo .qHHLIrc, paccrrHTblBaeTc-s I1o Qoprr.ryne Nn=PnQn.

[orepx MoulHocrrl B HarHerarerrnrtii :urslll't ANno=Apn"Qn.

Ilorcpx Moullocrlr B flrApoannaparype cBt3aHa 0 rLIApaBnIlqecKI4MH H

odsemrm,u noreprr,trr. }ra norep.a ANra=A\4+ANru.:ApruQn*(p-Ap,ro)Q*n

rAe Apru - florept AaBreHLrt B rl{Apoannaparype;

aNn
PurQ,

Puc.  5.1.  3xepro6anaHc HH,qHBrAyanbHofo r [AponphBoAa.
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(p, - Ap*) - AaBJIeHue, flpLI KoropoM [pol{cxoArrr neperereqKa B rllrpo-

armapaType;

Qnr" - nepereuxa pa6o.refi xnuxosrn B ruApoannaparype,

Hs cxeMlr sxepro6a,raHca BH.qHo, vro cpa6arunaeurrfi B nrlpoMorope ne-

penag,qaMeHlul p*=p"-Ap*-Ap*-Ap*-pn,

rIE PII 
- AABJICHI{E NOATIHTKH.

Cpa6arunaeMufi s ru.qpoMorope pacxoA Q."=Q"-Qn.u-Qnr",
rAe Qnrv - neperer{xa B rH,qpoMorope.

Cne.qosarenrHo, BHyrp€HHrc Mo[IHocrb B fuApoMorope N."r=p."Qr".

OtAanaeMac ruApoMoropoM MorrlHosrl N."=M*o.*.
t{ro6rt y{ecrb MexaHnrrecKue n o6reuuue noreplr B Hacoce ueo6xo-

AI,rMo l,rcnoJlb3oBarb MolrlHocrb, Koropyrc ou norpe6;rxer, a uto6rt yqecrb

MexaHr,rqecKue norepu B rngpoMorope, ueo6xoguMo noJrb3oBarbct MorrIHo-

crbro Ha ero Bany. flpu ucnolr3oBaHnr.I arllx MolllHocrefi voxuo 3a[Hcarb

$opuynu x.n.g. 6pyrro H Herro Aflc ru,qporpuBoAa:

nH-' = N

Nno"  -  Nnn  
t

rAe Nn, - MolrHocrb, norpe6:reeuat [oAnHTot{HbIM HacocoM. firgpan-

rltqecKue norepn B irlrHrrsx 3aBr4c.rrr or cKopocrr.{ pa6ouefi xngKocru, ee BrI3-

Kocrr.r, a raxxe or KoHcrpyKTr{BHbrx oco6enuocreir. nuuuir. rftr pacvera rng-

paBJrlrqecKlrx florepb Hcnonb3yror ypaBHeHHe flapcra-Befic6axa, roropoe

uMeer creAyrorqyrc 3arHcb Ao = i l, !{o* $ <, -vi-o.' a ' } - . 2 ' a - ' 2 '
? <

Kos$$raqueHrrt ), - J , ecnu Re<800 n D, =3+20rrar"r;
Re

^ = 9o 
^ npn Re<800 u D, =25+250una;

Ke

1= =lk ec;ru 8oo<Re<3ooo;
t(e-'--

,t = o.l(1,46A+1!9;ozs npr.r Re>3ooo.
Dy Re'

florepr AanreHr.nr B ngrr.r6 ax rrrpaBnnr{ecxux rpy6onpoBoAoB onpe.qeJlt-

ercr orAeJrbHo no $opr"ryne

124

* 'Tl l - "  
=



AD = o,ool zg , i -Lo J 's p  - v , v v , ' "  ^ n  " 7 0 ,

fAe Ap n MfIa, r - palrryc vsrn6a,rpy6br, Dy - BuyrpeHwfr Ar.raMcrp rpy-

6n, o - yron wlr:n6a, p - nnorHocrb pa6oqefi xu/Ixocrr.r.

Ko:QQnprern l, onpela,rficrcs no cnpaBoqHHKaM B 3:tBI,IcHMocrr4 or ne n &.
b '

llorepn gaaneHr,ur Ha MecrHbD( coflporr.{RrreHrrD( ma:lai nagponpr{BoAa 3aBH-
crr or roaqpQruprern-oB, xaparffsplrryK)uryD( conporrlueHnr r,r or cKopocm xn6c
cruB rrr.+Mtrx. ftr onpeaeleinn xosQ$urg.{eHroB Mecr}rbD( conp<rnnneurri ( uo-
noJrb3yror crrpaBowrlro :lfleparlpy. llo crrpaaowm<alr onpqAefiflff ( corpfimrts
llai xranaHos, qrxeruai u paom4emai rpy6onporo4ou.

Han6o:ree xapaKrepHbrMr flBrrflrorcfl. nocrosHHbre xoaQQuquenru co-
rporHBJIeHLIt BXoAa B rpy6y (pnc. 5.2) n xoeQtfnrlueHrbr conporr{Bre}u{t
ornernneHuft n rpy6onponoAax rlluponpuBoAoB (pnc. 5.3).

O6rerasrre norepil B rluponplrBoAe cBr3aHbI c HiuruqueM B rn.rrpoMa-

rrrr.{Hax 3a3opoB. 3a:oprr n,rrc6ofi rr,rApoMalrnue o6ycnoueHu seo6xoAl,r-
Mocrblo o6ecneqeHr,It cMa3KI,I, oxJIaxAeHXs, KoMleHcaIIHH TeMIIeparypHbD(
pacuupeHuft AeraJtefi , a raKxe texnonorneft I,I3roroBJreHuf.

Yt%
-+ Y=o'S

U
P n c . 5 . 2 .

W
_ >  ( . Q O S

)r' /1*' 4L
g" F+t,s

Koxcrpyxrlrr BXoAa B rpy6y.

q5 3

a
J
Q/a l._L Q *

I ' L
2Q

| +1,5 Orl 45 +o,e
Puc. 5.3, Bu4sr oraeranexufi e rpy6onpoao4ax.

1r*
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l4x onpelelrtor no $oPvYr. q = ie,,
I

rAe Qni - [epererlxa ueper raxofi-To or.ue]b]Iblil rarop

!,an olpeAeleltltq flepereqxu r{epe3 3a3op il{exAy rljlocxnMl{ AerartMrl

Qn* = a:,:{ lP,r{cnoJIb3yercr $oPt'lYla

rAe Qmrr - [epereqxa qepe3 ureileBofi :a:op g av3/c; 6 -:a:op' cv; b - uin-

pr.rHa xlenn, cM; v - xoa$$urlueur Bq3KocrH, cCr; p - morHocrb' K1llv13; I - &rt{-

Ha [IeJIit, cv; Ap - nepena.{ .II,aBneHi'Ix B :a:ope, Mfla'

l leperevxa qepe3 Koxbueooft la:op .\  -  rr, ,  
6'b 

nr.,v . *  _ :v :vo l )  -y .

Bce loreplt MoIlHocTI,I B Il,{ApaBnHqecKoM |lpHBoAe flBJ,IIoTc'I TeII.;]o-

BbIMK[oTep'M}I 'nocKoJlbKyBce|I, IApaBJ]uqecKHeuMexaHI,IqecKHenoTepl4

cBr3aHbr c I4x nepexoAoM B TenJlOByrO 3HepDIrc. cJleAOsarejlbHo, relIilo.,

BbrAenrloureect B rHApolpHBoAe, MoxHo roAcqllrarb no Qopltl''re

Q L  =  N *  =  ( 1 - 1 1 ,  ) N , " , '

rAe Nno, - noreptHllat Molr-lHocrb'

l .n - x.n.g. fH.qpo[pHBOAa,

Nno, - MoxrHocrb, noABe.qeHHaq K Hacoc! '

flpn qurcruuecxoii pa6ore rl4Aponpl{Bora Qr onperejlterct c vqercrl

npoAoxxHrenbHocrr.{ pa6ortr fipr.rBoAa i{ fiorepellHotl vou]ttoqrl,I B KaXIO\{

pex14Me,

Tenlo, Koropoe BbI.IIenfercfl npu,[poccexllpoBa]iull' onpeAeiflerct no

Sopuyre g, =_ApgKgl- 'p  
1000

rge Ap - [epena.q.qaBreHnq n gpoccele n fla,

Q - cexyHgultfi pacxoA xi{AKocrI4 r{epe3 Apocce'rr" Iutl/c'

Creayer orMeruTb, qro rlpl{ oaFIoM npoxo,qe qepe3 'qpoccexb rlpn rte-

penaAe s 10 Mna xfiaKocrb HarpeBaerct sa 6'C'

TeuneparypyXl{AKocTl , lBycTaI{oBHBiI IeMCf lpexHMepaSoruIr lu lpo-

npuBo.ua ollpeAerfl IoT C rloMolubto ypaBrIeHlIt

,  _ Q l , * ,
" ' - p t 1  

' ' o '

126



r.[e F - loBepxHocrb Bcr]x refi,'IoBbllerffoutr{x }?qoB r1'Uporlpl{Bo.qa, K - Ko-

36+Hrlueril renironepe.qaqlt; to - reMneparlpa oKpyxarcqeii cpeAbl, oC.

Bpevr HarpeBa pa6ovefi x]4AKocrH olpeAeJtercr no Soprury;re

MC, , , ,  t , " , , - r , ,
,  =  -  

l l r

F K  t r c n , - t

rAe M - Macca rHjlponpl{Bo.ua, Cm cpe,lHsq renroeMKocrs, t - [po-

Mexyror]Haq reN{nepaTypa xI,lAKocfx.

geper nooepxl locrb fnrtpo[pnBona Moxer nepeAaBarbcq 10+20% sH-

Aerrlouefocrr B HeM Telra. B o6reuHoltl frltrporlpHBo,{e c pery"TI'IpoBaH}'IeM

l.r3MeHeHHq flOilaqH Hacoca, B cBt3H c LI3JIOXeHHbIM BbIUIe, ner ueo6xoAN'

r\,locTrr nplrMeHtTb cl{crelllbl ox.raxAeHXs pa6 oqel; xH.qKocTH.

B rxcnryaraqlll4 ruilponpt'IBolloB cqnraercq 6:raronpuml{blM pexuM c

revneparypofi uac;ra 25+40"C. llpu g:rure,'rbHoM pexllMe sKcnnyaral{l'{l'r

rervirieparypa AoJXHa 6rtrl n npeAe.lax 40+50"C. B xparxonpeMeHIIF'IX pe-

xHMax reMneparypa Moxer AocrurarL T0+90"C.

B pa6oraroutel\,1 ru.uponprlBore I{.f er }lenpepbl Btlbtl't npouecc npeBpa-

ureHHs ruApaBn[qecKtix fiorepb B Teil,lo. 3ro npltnogur x uarpeny pa6o-

.Ieri xltrfxocrt{, o,{rtoBpeN,teHHo c 3TI.tt'I Tett.-Io nepeAaercfi qepe3 fioBepxHoc-

ru fruponpnBolla B o(pyxarcil{yhr cperly.

Pacqer renloBbuteJcuuit no3sorIsr ofi pere.ll4Tb pexnM HarpeBa xllrKo-

crH: ee ycralroBuBurlrocs reMneparypy; cAexarb, npn ueo6xo,4uMosrn, pacqer

c!{creNlbr olnaxreHx-s; onperenl{rb pa3Mepbt 5axa. flpu BbIII0JIHeHHII TaKI4x

pacqeToB lvloxHo flo"tlb3oBaTbct r{Hq-IeHHbIMH 3HaqeHlIqlr'l}i HeKOTopbLX B&'II{qI,{H:

nirorHocrr, MacJa p = 900 xriv3, relrIoeMxocrl C = 1,84 xAx(xrl9; xoa$$nweu-

Tr,rreruonepeAawrNrfllleBellTllrlupyeMofonoMeu]elrttqK=9+l2,EltsBelln'LrMpy-

eMofo  -  14+21 H ; lpu  pa3Mei l {eHnu r r t .dponpHBo.qa Ha na ly6e

1i = /J+40 Br/(r'r:K)

!,;ra ruaponpt.tBo.xa rrcKoBoro 3aKpbITI{t pacr{er ren-rloBbIAeJeH}'It BI'i-

fl o.rlrfl ercJ{ B cre,{,vIoulel-l flocreAoBareJlbHocrll.

PacqgrHaq $oprry;ra K.II.;I. ruxpofipl'{Boila nrn=qHTlrDnu,
p, ,  -  Ap

r J e  n , u  =  - .
p ,

3,cecr Ap - uorepu.qaBreHlit e rpy6onponore.
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Teuroslr.qeleHr{e rrpu orxpbrBaunn Qo*if{*r( I -n"n).

Moqxocrr xoJlo€Toro xoAa ruApotrpuBoAa B nay3ax Mex4y orKpblBa-

rrtrrMr{ orAeJrbHblx crBopox raxpuruE

1,,1.. = QA,!- ,*er,*  10 '
rAe Q - rrcAavra Hacoca s u3lc, AP** - colporuBneHue rpy6oupono4or

npl{ xonocToM xoAe HacocoB.

TerutoruAeteHl{e 3a rpeux pa6orbl rI{AponpHBoAa
Te !a

EQ" = -a; +an*N*,
"TP 

'TP

rAe try - BpeM', 3a KoTopoe oTKpblBrllorct rpIoMLI;

tcr - BpeMrI orKpbIBaHEq o,rprofi crropxu;

txx - BpeMrI nay3bl Mex,qy oTI(pbIBilHEsMI{ CTBOpOK.

flonepxHocru rpy6onporoAor F*-nd*l, u2,

rAe dn fl I - coorBercrBeHHo Happxlrnft AI{aMerp rpy6u a Envna rpy-

6onponogon. -
Il.noqa.qr roBepxnocrll 6axa s tz Fu = 0,06$/V' ,

rAe V - noAaqa cralqru B nl{rpax B TeqeHue 2 uwrln.

Tenaneparypa pa6otefi xl4qKocrll rtocne oxoHqauux pa6oru n{Aponpu-

B o A a  
t  = & t + t .

Yd FK

rAe F = Fry + F6, a to - Ha,{arbHarl TeMneparypa Macra.

Becrua 3HaqHTeJIbHbr reIrJIoBbIAeneHHrI B ll{Aponpl{BoAax c Apoccenr-

HrIM peryrffpoBanueM BLIxora. floc:reAolarelbHocrr pacqera rerr;IoBblAe-

renuft n raxoM rI{AponpHBoAe cneAyloqtu.

,{nx pacvera reIrnoBbIAeneHNE r rngponpaBoAe le6e,(xu c Apoccenb-

HbIM perynupoBallueM Ha flapzulnenbHoM noroKe IlcxoAHLrMI{ AaHHbIMI'L SB-

fltrorc.s rpy3o[oAaeMnoc6 :re6e.u,xl{, cKopocTb IIoAbeMa' BLIqOTa nOAreMa,

BPEMJI III{KJIA.

B pacuere neproft onpeAen.serc.s MoqnocrE Ha raKe

Ir.  = 9'u ,*Br,"  10 ' . 60
rAe G - Bec rpy3a u H, V - cxopocrb s r't/MI.IH.

3areu x.n.g. ne6eAxu 4116Tlest14Tls,

rAe le - K.n.A, 6apt6aua ne6e,qxu.
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K.n..q. ruAportpltBoifa l.n=1.*lr?l H.
Mottluocrl frrponplrBoAa n xBt 

* =\.- n ,
TenloRr.rgereHr.rr lrplr rroi6eL{e rpy3a B xBt c nolnoit cxopocurc

n  r : N  r l - -  r
Y a  " r a \ ' ' i f n / '

Ten,nonur4e:leHlrr B HaqaJIe rIoAbeNIa rpy3a B KBr, KorAa Ko3r}r$uuneHT

i.{c[o.]t63oBaHr.Ifl fiogl trr4 Hacoca Mgnbtlre eAuHr4IIbI Q""n:N"n(l -n.n4"q),

rAe luQ - xoosrlNqnerJT rlcrloJlb3oBa:g,vfr n?'ia\wr Hacoca.

Ten:roebr.qeneliil-n rrpu cnvcKe rpy3a tBt{Iolc.s IJarl6oJII'uurMu. flpla

cnycxe rp,v3a K Ilo'reptM cneAyeT oTHecTI{ TerlJ]o! 3KBI{BaJIeHTHOe 3Heprllll

rroAHnToiQ rp,v3a. noch:onbKy oHa IlAer Ha ApoccennpoBaHl.{e B orpaHHq[-

Te-rre pacxoAa. B pacue're ee cxeAyer vMeHbllrl4rb [3-3a florepb na 6apa6a-

ue. Kporure rroro, neo6xoAllMo yqecrL IIorepI4 xo.rocroro xoAa Hacoca, Ko-

Topr,ic ncpoxoJltT B Tcnno, 3ra norepe r{oxeT (jocraBrqrb 0,05Nfn.

Q".n:Nnnu+N**, xBt.

Tcn;ronrt,qe.neHlIt 3a bpel'It o,qnoro {ux:ra.n xBt

Ql  = - tQ l  + rQI " )++Q: , , ,
T .  T . .

rpe xrr, T", Trn H K - cooissrcrBeHao apelu hoar,elvra, BpeMl uuKna, Bpe-

Mr crrycxa r xoorlQuqueHr, yttuTBlBarcutttil npevx pa3roHnoro [eplo.{a tro

Bcerry BpeMeHI,{ noAT'eMa rpy3a.

Vctattosaeua.sc{ reMneparypa pa6ouefr xnAxocrlt

al
f  -  -  - ! f

Y* FK
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