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lIpepucaonue

. Bpiasuras 3ajgauy 3HAUHTEJALHOTO MOAbEMa MaTEPHAJbHOTO H KYJb-
TYPHOrO YPOBHSI XH3HH HApOAa, NapTHa H TpaBuTeabcrTBo COBETCKOro
Cowsa paspaboranu OBGMMPHYIO NPOTPAMMy DAacIlHpPeHHs CYLIeCTBYIOMHX .
¥ CO3NAHHA HOBMX NPOMBIIIJEHHBIX LEHTPOB, NaJbHEHINEro PasBATUA IHEP-
reTHYeCKO# 6asbi CTPaHbl, WHTCHCH(HKAIHH CEJIbCKOXO3ACTBEHHOr0 IIpoO-
H3BOACTBA, YBeJHUEHHs MaclITaGoB XUJIHIIHOTC CTPOKTeNnCTBa. Ilpm ocy-
UIECTBJAEHHH 3TOH HPOrpaMMul Bo3pacTaer HOTPeOHOCT: B BOAE, UTO BHI3HI-
BaeT HeoGXOAHMMOCTL COOPYXKeHHs OOJBHIOTO YHCJIa COBPEMEHHHIX BBICOKO-
NPOH3BOAHTENbHbIX CHCTEM NTPOMBILUIIEHHOTO, CeIbCKOXO3HCTBEHHOTO H KOM-
MYHAJbHOI'O BOAOCHAOKEHHS. oo o
OnHOBPEMEHHO ¢ BO3PACTAIOULHM CIPOCOM Ha BOLY YBENHYHBAETCS M 3a-
rpASHEHHE PeK, 03ep M BONOXDAHHJHLL c6pOcaMy NPOH3BOXCTBEHHHIX H Obl-
TOBHX CTOYHBIX BOA. 3aliuTa OKpyXamolle#h cpejbl, BO3BEJAeHHAA TOCTAHOB-
JeHUSMH NMAPTHH H NPAaBHTEJLCTBA B PAHI BaXHEHUIHX TIOCYJapCTBEHHBIX
3afay, TpeGyeT COBEPLICHCTBOBAHHS METOJOB OYHCTKH 3arpA3HEHHHIX BOJ H
CTPOUTENLCTBA KPYNMHHIX CHCTEM KaHA/IH3alKH. : A
BaxHeAmEM 3J€MEHTOM CHCTeM BOILOCHAGXKeHHS H KaHaJM3alHKH fABJs-
JOTCS HACOCHHIE CTaHILHH, IPEACTaBsIOUIne cCOG0H CIOKHHE KOMIIEKC COOPY-
KeHufi 1 0B6opyAOBaHWA, TEXHHUECKHe MOKa3aTeNy H MapaMerpel KOTOPOTO
BO MHODOM ONPEeiessioT HaJeXHOCTb, LOJArOBEYHOCTE H IKOHOMHYECKYIO
3¢} exTHBHOCTD NOLAYH HJIH OTBEHCHHS BOJHL. o ‘
' Hacrosmas keura fBjseTcs yyeGHHKOM mo Kypcy «Hacocws u HacocHbie
CTAHIHA», BXOAALIEMY B UHCJIO NPOMMJIHPYIOIINX NHCUMOJIHH CHElHAJbHO-
crefi «BomocraGxeHnne M Kananausauua» u «OuncTKa NPHUPONHKEIX H CTOY-
HBIX BOJA» CTPOHTEJbHHIX BY30B H (paKyJbTETOB.

H3yuyenne 3TOro Kypca TpeGyeT OT CTyJ€HTOB XOpOIIeH NOArOTOBKH IO pAi-
Iy OOlIETeXHHUECKHX ¥ CIEeNHAJbHHIX RMCUHIVIMH, K YHCJAY KOTOPBIX B Tep-
BYIO Ouepelb OTHOCSTCA THAPABJHKA, THAPOTEXHHUECKHE COOPYXKEHHs, NeTa-
JM MaIUMHE H 3JeKTPOTeXHHKa. [/y60Koe 3HaHMe 3TOro NpejMeTa Hrpaer
60/bIIYI0 POJib TIPH GPOPMHUPOBAHHH HHMKeHepa NIHPOKOTO NpOpHIs, CIOCOOHO-
ro Ha COBPEMEHHOM YPOBHE pellaTh CJOXKHBIE 3a/la4H, CBA3AHHEIE C INpOeK-
THPOBAHHEM, CTPOHTENLCTBOM M SKCIJIyartallHed CHCTEM BOJOCHAOGMKEHHWS H
KaHaJIu3amuu.

[lepBuifi pasfes yueGHUKA NOCBSINEH NPHHIHNY AeACTBHS, OCOOEHHOCTAM
pabouero mpouecca H TeXHHYECKHM MapaMerpaM. HacoCOB pPasiHYHBIX TH-
noB. PaccMOTpeHb XapakKTepHCTHKY HACOCOB HA CTAllHOHADHBIX H MEPEXOA-
_HBIX PeKHMAxX 3KCIAyaTalMH H COBMECTHas paboTa HAcocoB H CeTH. BoJb-
.{lI0e BHHMAaHHEe yAeJeHO KOHCTPYKHHAM HAcOCOB, HCIOJb3YE€MBIX B BOAOIPO-
'BOIHO-KAHAJAH3AIHOHHBIX CHCTEMAX, a TaKXe IpH NPOHU3BOACTBE CTPOHTENb-

HEIX pa6or. _ _

‘Bropoit pasfen yueGHHKA MOCBSAIIEH NPOEKTHPOBAHHIO M IKCIIYATAUHH
_ BONONPOBOJHEIX ¥ KAHAJNW3AUHOHHHIX HACOCHMX cranumi, Hapsay ¢ pac- -
- CMOTPEHHEM OCHOBHOIO SHEPreTHYecKOro H BCIOMOraTedbHoro o6opynoBa-
HHSl K3Ha METONMKA ONpEeJNesIeHHs PAacYeTHHX MapaMeTPOB, H3J0XKEeHH IIPHH-
UHNHAIEARE [O0JIOXKEHHS NPOSKTHPOBAHHMS, NPHBEAEHH CXEMH  3JEKTpHUYe-

1* 3ax. 621 3.



CKHX COCAMHEHHHA M PacCMOTPEHbl OCHOBbI aBTOMATH3AaIlMH HACOCHBIX CTaH-
nufi. Oco60e BHHMaHHEe YAENEHO SKOHOMHUECKHM NpoOjeMaM, CBA3AHHBIM C
NMPOEKTHPOBAHHEM H SKCIIyaTamuefi HacocHbIX cTaHuuA. OCHOBH TeopHH
NPOEKTHPOBAHUS HACOCHHIX CTAHLHA OBLIM H3J0XeHH B paHee BhlIIEHIIHX
TpyZax coeerckux cnemuajuctos: H. H. A6pamosa, H. M. Manumesckoro,
B. U. Typra, M. M. ®nopuHCKOro, KOTOpHE ABHJAHCL OCHOBONOJIOXKHHKaMH
OTe4eCTBeHHON JHTEPATYPH MO AaHHOMY Bonpocy. OrpoMHas npakTHyecKas
pPOJib B Pa3sBHTHH H YCOBEPIIEHCTBOBAHHH METONOB IIPOCKTHPOBAHHS H CTPO-
HTE/NIbCTBA HACOCHHIX CTAHUMA NPHHAAJEKHT CNEeNHaU3HPOBAHHBIM IIPOCKT-
HHIM W HAayYHO-HCCJAEHOBaTeNbCKUM HHCTHTYTaM: CoOI03BOLOKaHAJNIPOEKTY,
T'unpoxommynBonokanany, Tennosnexrpomnpoekty, I'maponpoekry, ['umpo-
BOAX03Y H Ip.

Ilpenucnosue, raasu 1, 2, 7, 8, 10, 12 u § 84, 85 u 87 rnasw 14 Hanuca-
HBI JIOL. KaHA. TexH. Hayk B. 5. KapeauuniM; raasm 3—6, 9, 11, 13, § 83
86 raaBhl 14 u raaBa 15 HanmcaHel goU. KaHA. TexH. HayK A. B. Munaesnim.
ABTOpaMH 4aCTHYHO WCIOJAB30OBAHBI MaTepHaJibl aHaJOrHuHoro YydeGHHUKa,
HanucaHHOro jaoll. Kavn. Texd. nayk B, M. Typxom u uspnanHoro s 1961 r.



Pasnen nepBblil.
HACOCBI

IVIABA 1

HA3HAYEHHE, MPUHLHN DENCTBHY
H OBJJACTH NMPUMEHEHHS HACOCOB PA3JIMYHBIX THIMOB

§ 1. OCHOBHBIE NAPAMETPBI H KJIACCU®HUKALLUA HACOCOB

Hacocwl npexcrasasiior coGoi THApaBJIHYECKHE MallHHbI, NpelHa3HaueH-
Hbie /1 nepekaunBaHus Xuakocrell. [Ipeo6pasys MEXaHHYECKYIO 3HEPrHIo
TIPHBOLHOrO IBHratelsd B MEXaHHYECKYI0 SHEPIHIo ABHKYLieAcs KHUAKOCTH,
HacoChl MORHAMAIOT KUAKOCTb HA ONpPENEJEeHHYIO BEICOTY, nNepeMeNmialoT ee
Ha HEOGXOAHMOE PacCTOSHHE B TOPH3OHTANBHON IIOCKOCTH HJH 3aCTaBJSIOT
LHPKYTHPOBaTL B KaKOH-MHO0 3aMKHYTOH CHCTEMe.

BrLinosHsst OMHY HJIH HECKOJBKO YHOMAHYTHIX GYHKOHH, HacOCH B MIOGOM
Caydae BXONAT B COCTAB OGOPYNOBaHHS HACOCHON CTAHIMUH, TIPHHIUIHAb-
Has cXemMa KOTOPOW NPHMEHHTENBLHO K VC/AOBHAM BOJNOCHAGKEHUs H KaHaJH-
3anuu H3o0paxeHa Ha puc. 1. 1. B 370l cxeme AL IPHBOJA HACOCa HCIOJb-

F

Puc. 1.1, IMpunnumuansuas
cXeMa HacCOCHOH CTaHUMU

! — BOROUDHEMHHK; 2 — HaAl0C,
3 — NpUBOAEOH  SueKTpOABH-
raTedb; 4—cunaosoff TOHHIKA-
OWEE TpaHchopMaTQp; S
JI3II; 6 — wanopHs TpyGo-
npopoj; 7 — ‘BOJLOBEMTYICK

TTIRPTTTRTTT T

e —

3yeTCsl 3JeKTPOABUraTeNb, OAKIIOYEHHBIN K 3JIEKTPHUECKON CETH. Bona unn
apyrasa pabodast XKHIKOCTb BCACHIBAETCS HACOCOM H3 HIXHero GaccefiHa n
nepekauyuBaeTcs No HAaNOPHOMY TPYGONPOBOAY B BepxHHil 6accelin 3a cuer
Npeo6pasOBAHUs SHEPIHA ABHTATENs B SHEPIHIO KUIKOCTH. DHEPrHS IKHI-
KOCTH MOCJIe Hacoca Bceria Gosibine, ueM SHEPrusl NMepei HacoCOM.
OCHOBHBIMH I1aPaMETPAMH HACOCOB, ONPENEIONIUMH IHANA30H H3MEHE-
HHS PEXHUMOB PaGOTHl HACOCHOM CTAHIMH, COCTAB ee OGOPYNOBAHHS M KOH-
CTPYKTHBHBIE OCOGEHHOCTH, SBJIAIOTCA HAIOP, NO/AYd, MOUIHOCT H KOShdH-
LHeHT I0JIe3HOro HeHCTBHA. B
_ Hamnop npencraBaser co6ofi pasHocTs ypeabHux SHEPTHH XKHIKOCTH B
- CCUCHHAX NOCJE H 0 Hacoca, BhIpaxeHnHylo B MeTpax. Hanop, cospaBaeMuit
HACOCOM, ONpELE/IAeT IpeJlebHYI0 BHICOTY MOABEMA HIHM AAJbHOCTh Iepe-
Ka9KH XKHAKOCTH (CooTBeTctBenno H u L; cw. puc. 1.1). .
[Tonaua, r. e. 06beM KunkocTy, NogaBaEMON HACOCOM B HaTIOPHBI TPY-
GONPOBOA B €NMHHILY BPEMEHH, H3MEePSAETCS OGHIUHO B JI/C HIH M3/,
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MomuoCTb, 3aTpaunBaemas HacocoM, HeoGxoauMa JJId CO3[AHHA
HYXKHOTO HANopa M NPeOoJloJeHHs BCeX BHLOB NOTEPD, Hen36eKHbBIX IIpU Hpe-
©06pas0BaHNM NMOABOXUMON K HacoCy MexaHHUecKoll HEepruu B 3HEPTHiO ABH-
KeHHus KHIKOCTH 10 BCACHIBAIOMEMY ¥ HANOPHOMY TPyGONmpPOBOAAM. Hsme-
pAeMas B KBT MOIIHOCTb Hacoca ompellesiser MOIIHOCTE NPHBOJIHOrO ABHTA-
TeNs 7 cyMMapHylo (YCTaHOBJEHHYIO) MOIIHOCTb HACOCHOH CTaHIHH.

Ko5Q(pHIUHEHT NOJE3HOrO0 AeHCTBHS YIATHBACT BCE BUALI
7I0TEepb, CBSA3AaHHBIX C TpeoGpasoBaHHEM MeXaHHYECKOR HepTHH IBHraTess
B 3HEDPIHI0 JABHXKYIIEHCT KHIKOCTH. KIIJ1 ompexensieT 3KOHOMHUYECKYIO Ie-
J1eco06pasHOCTb SKCIUIYaTanHy HACOCA NPH M3MEHEHHH OCTAJBHBIX €ro pa6o-
gux mapamerpos (Hanopa, nojaauy, MOIIHOCTH) .

WcTopHsa BOSHUKHOBEHHS H PA3BUTHS HACOCOB NOKA3LIBACT, 4TO NIEpBOHA-
9aJbHO OHY TPeJHA3HAYAJHCh HCKJIIOYHTEIbHO /IS NOLBEMa BOJBI. Opnako
B HacToglIee BpeMsl 00JaCTb HX IPpHMeHeHHs] HACTOJNbKO MIHPOKA H MHOT000-
pasHa, YTO ONpejeieH’e Hacoca KaK MAIIHHBL /151 NEPEKAYKH BOMELL 6b110 OBl
OfHOCTOPOHHUM. [IOMHMO BOJOCHA0KEHHA H KAHANM3AUWH TrOPOMOB, MpO-
MBIIIEHHBX OPeAIPHATHA H 3J€KTPOCTAHUHH HACOoChl TPHMEHSIOTCA A
OpDOWIEHHsT ¥  OCYUIEHHS  3eMejb, THAPOAKKYMYJHPOBAHHS  SHEPTHH,
TPAHCIOPTHPOBAHHA  MAaTEPHAJIOB. CymiecTBylOT  IHTaTe/ibHBle — HA-
€OChl KOTeJbHBIX YCTAHOBOK TEIIOBBIX 3JIEKTPOCTAHIHH, CYAOBBIE HACOCHI,
CrelHaabHbe HACOCH JJisi HeTAHOH, XHMHUYECKOH, OyMaKHOH, MUIUEBOR U
ApYrux orpacieil npoMuiieHnHocTH. Hacocs HCTOAb3YIOTCA IPH IPOH3BOA-
CTBE CTPOHTEJBHEX padoT (HaMbIB 3eMJSHBIX COOPYKEHHH, BONONOHUKEHHE,
OTKAa4Ka BOJABI H3 KOTJOBAHOB, NMOZAaua OeTOHa H CTPOHUTEJbHBIX PAacTBOPOB K
COOPYXEBHAM H T.IL.), IPH Pa3paboTKe MECTOPOXIEHHH ¥ TPaHCIOPTHPOBA-
$IMH [OJE3HBIX HCKONAaeMBIX FHAPABJIHYECKYM CIIOCOO0M, NPH FEAPOYAAIEHHH
OTXOJ0B NPOH3BOACTBEHHBIX NPEANPUATHH. B KauecTBe BCIOMOraTeAbHEIX
YCTPOMCTB HACOCH CAYXKAT [JIsi 00eCHeYeHHsT CMAa3KH M OXJIaXAeHHT MallKH.

TaxkuM 06pa3oM, HACOCH ABJASIOTCA OJHHM M3 Haubojee pacnpoCTPAHEH-
HbIX BHIOB MAaIlHH, IPHUEM HX KOHCTPYKTHBHOe pasHoobpasue ype3BLIUAHHO
Besauko. [ToaToMy KaaccHdHKAaOHA HACOCOB II0 HX HA3HAUCHHIO BeChbMa 34aT-
pyAHHTesbHa, Bonee jOorHyHOH mpencTaBasiercsl KaaccupHKalusg, OCHOBAH-
flasl Ha pasJMuHsX B NpUHnune geficTBus. C 3TOH TOUKH 3peHHs BCE CYIIECT-
BYIOIIHe B HACTOsIIliee BpeMs HacOChl MOTYT OLITh pasieseHtl Ha CAeAyromne
OCHOBHBIE TPYINMbI: JIONACTHbIE HACOCH, 00beMHbIe HACOCE H CTPYHHBIE HACO-
chi. Oco6yio rpynny cOCTaBJfIOT BOJAONOABEMHAKH HEKOTOPHIX CIEIHAMbHBIX
THIIOB.

JlomacTHE e HaCoOCH MpeoGpasyioT SHEPrHiO 3a CUeT JHHAMHYECKO-
IO B3aHMOJENCTBHA MOTOKA MepeKaunBaeMOH JKMAKOCTH H JIONACTeH Bpalna-
folerocsi Kojeca, KOTOpOoe H siBlgeTcd OCHOBHBIM paboyHM OpPraHoM Hacoca.

O6beMHBe HacOoCH paGoTalOT IO NPHHIKIY BHITECHEHHS, KOTODHIH
3aKJI0uaeTcs B CO3JMaHHH THAPABJAHYECKON CHCTEMBI, HMEIOLIEH H3MEHSIO-
muitcss 06beM. Ecau 3TOoT 06beM 3aMOJHHUTh [epeKayHBaeMOH XHIKOCTbIO, 4

' 3aTEM €ro yMeHbHIaTh, TO XKHUAKOCTb GYAeT BHITECHATHCHA B HANOPHBIH Tpy6o-
TIPOBOLL. :

CrpyfhiHne Hacochb paforaioT 110 IPHHLMIY CMEIIEHUs 10TOKa nepe-
KauuBaeMON HMIKOCTH CO CTPYel XHIKOCTH, I1apa Mix rasa, obsazaiolled
60BIINM 3aNTaCOM KHHEeTHUeCKOH 3Hepruu.

Heo6xonuMo oTMETHTD, YTO, HECMOTPSA Ha OOJbINIHE Pas3/jHuus B IPHHIH-
fe NeHdCTBHS, KOHCTPYKIHH HACOCOB BCEeX THIIOB, BKJIOUas HACOChl, NpHMe-
HAeMble B CHCTeEMaX BOJAOCHAOKeHHS H KaHAJH3alHH, NOMKHE  YXOBJETBO-
PATH TpeGOBAHUAM, K YHCAY KOTOPHIX B IEPBYIO OUePEeb OTHOCITCA:

HAJleXXHOCTb H JOJr0BeYHOCThL PaboTHi;

3KOHOMHYHOCTb H YIOOCTBO 3KCIyaTallHH;

u3MeHeHue paGounx mMapaMeTpoB B MIHPOKHX Npefesnax NPH YCAOBHH CO-
xpaHeHus Boicokoro KITM; '

MHHHMaJbHble ra6apHTH H BEC;
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NpocTOTa yCTPOHCTBA, 3aK/II0YAIOINAACH B MHHHMAJBHOM 4MCle AeTajel
H IIOJIHOH MX B3aHMO3aMEHAEMOCTH;

yA06CTBO MOHTaXa U JeMOHTaXa.

BriGop tHna mHacoca B XaAOM KOHKDETHOM CJydae NPOH3BOAUTCA C yde-
TOM €r0 3KCINIyaTallHOHHBIX U KOHCTPYKTHBHHX KayecTB, HaHGoJee TNoJHO
YAOBJIETBOPAIOILHX TEXHOJOTHYECKOMY HA3HAYEHHIO pPacCMAaTpPHBaeMOl Ha-
COCHOH CTaHIUH.

§ 2. CXEMbl YCTPOHCTBA H NPHHUUN JAEACTBHA JOMACTHBIX HACOCOB

K uucay nonacTHHIX HAacocoB, CepHHHO BHIYCKaeMHX OTEUECTBEHHOM
IPOMBIIIJICHHOCTBIO M HAMIEAIIHX HAHGOJbIIEE PacHpOCTPAHEHHE NPH COOPY-
XKEHHH COBPEMEHHBIX CHCTEM BOJOCHAOXKEHHA W KAHAJH3aLMH, OTHOCATCS
LeHTPOGEXHbIE, OCeBHle M BUXPEBhie HacocH. Kak yXe oTMeuansoch paHee,
pabora 3THX HACOCOB OCHOBaHA HA OGIEM NPUHIHIE — CHIOBOM B3aHMOMEH-
CTBHH JonacTed pabouero Xoseca ¢ OOTEKalOMHM HX NOTOKOM ITepeKaud-
BaeMoli XKuukoctd. OAHAKO MeXaHH3M 3TOr0 B3aHMOLEACTBHS y HACOCOB
IepeunCNeHHBX THIOB pa3jiHyeH, YTO, eCTECTBEHHO, NPUBOAMT K CYIIECT-
BEHHBIM Da3JHYHAM B MX KOHCTPYKIMSAX H 3KCNJAyaTalHOHHBIX IIOKa3aTenasix.

Hentpobexnbe Hacoch. OCHOBHEM paGOYdM OpraHOM IEHTPO-
GeXKHOrO Hacoca, OJMH U3 BO3MOKHLIX BaDHAHTOB KOHCTPYKIHH KOTODOTO
CxeMaTHYecKH u300paxen Ha puc. 1.2, aBasercs cBOGOAHO Bpallaomeecs
BHYTDH KOpnyca KoOJIeCO, HacaxkeHHOe Ha BaJ, Pafouee K0Jeco COCTOHT H3
ABYX JHCKOB (IepPEIHEro M 3a/iHero), OTCTOSIIHX HA HEKOTOPOM pacCTOSHHH
ApYT OF Apyra. Mexay nuckaMmu, COeluuAs HX B €IHHYIO KOHCTPYKIIHIO, Ha-
XONATCs JIONACTH, IJaBHO H3O0THYThHle B CTOPOHY, NMPOTHBOMNOJIOXKHYIO Ha-
NpaBJeHHIO BpallleHHsl KoJieca. BHyTpeHHHe NOBEPXHOCTH AHCKOB H GOKOBLIE
TOBEPXHOCTH JomacTell 06pasyioT TaK Ha3HBaeMmble MEXKJONACTHble KaHAAn
KoJeca, KOTOpble AJ1s1 HOPpMa/bHO# PaboThl AOMKHH OHITh 3aNOJHEHB [Epe-
KayHBaEMOH XKHIKOCTBIO.

IIpu Bpamenuu xoseca Ha KaxAblit 06beM KHAKOCTH MaccOi /M, HAXOH4g-
WHACT B MeXJIONACTHOM KaHajle Ha PAacCTOSHHH 7 OT OCH Baja, 6ymer nefi-
CTBOBATL LIEHTPOGEXKHAA CHIIA, ONpeNessieMas BHPaKeHHEM

Fp=ma?r, (1.1)

ri¢ @ — YIJI0Basi CKOPOCThb BpallleHHs BaJja.

IToxn peficrBuem 3TOH cu/bl KHAKOCTH BHGpacHBaeTcsi u3 paboYero Ko-
Jeca, B pe3y/IbTaTe Yero B LEHTPE KOJIeca CO3JaeTcsi paspexeHue, a B NepH-
depuitnoi ero yacTn — noswenroe gaBaeHde. s obecredeRns HETpephiB-
HOTO MOTOKa XHAKOCTH Uepe3 Hacoc Heobxopumo obecneuywuTts NOABOL nepe-
KayuBaeMOH KHAKOCTH K paboueMy KoJecy H OTBOJ| ee OT HEro.

JKHIKOCTb OABOMSAT Yepes OTBepCTHe B MEPefHEM AHCKE pabouero kone-
€a C NIOMOIIBI0 BCACBIBAOWIErO maTpy6Ka M BcachBalollero Tpy6onpoBoja.
JBHKeHHE KHIAKOCTH [0 BCACHBAIOLIEMY TPYGONPOBOLY HNPOMCXOAHT BCJER-
CTBHE DA3HOCTH NaBJEHHH Hald CBOGOIHON NOBEPXHOCTBIO XKHAKOCTH B HAPH-
eMHOM GaccefiHe (aTMocdepHoe) U B LeHTPaJbHOR 006saCTH KoJeca (paspe-
KEeHHe).

Jns1 0TBOZA KHAKOCTH KOPIYC HACOCA HMEET PACIUUPSIOMHIACT CIHpPAJb-
HEl# KaHaa (B (OpMe yJIUTKH), B KOTOPHIA M HOCTYNAEeT KHUAKOCTh, BHIGPacH-
BaeMas u3 paGouero xoseca. CnupanbHHA KaHaa (0TBOA) NEPeXOAUT B KO-
porkuit aucpysop, o6pasyomuil HANOPHLIA NAaTPYOOK, COSNHUHIEMEIN O6LIU-
HO C HanopHHIM TPyOOIPOBOLOM.

Ananus ypasrenns (l.1) nokasmsaer, uTo UeHTpOGeXHAs CHJa, A CIIENO-
BATEJbHO, H HANIOP, Pa3BHBAEMbIH HACOCOM, TeM GoJiblie, yeM GoJbIlle YacTo-
Ta BpalleHus U 1uaMerp paGoyero Koseca. B kavecrse npusosa nenTpoGex-
HOTO HAcOoCa MOXHO HCNOJb30BaTh JI060H BLICOKOOGOPOTHLIN ABHTAaTe/]b. Ya-
L€ BCEro AJIs 3TOH OEeNH NPHMEHSIOT 3JeKTPOJABHTaTe/IH.
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B 3aBucuMOCTH OT TpeGyeMbIX NapaMeTpoB, HA3HAYEHHA H YCJIOBHH pabo-
TH B HacTOslIee BpeMs pa3paboTaHo GO/bMIOe YHCAO Pa3sHOOOPA3HEIX KOH-
CTPYKUHH TEeHTPOOEKHBIX HACOCOB, KOTODHE MOXHO KJIACCHQHUHPOBATH MO
HECKOJIbKAM IIpH3HaKaM. -

ITo uucay pabouux Kosec pasnuyaioT OfHOCTyHmeHuaThle (cM. puc. 1.2) u
MHOTOCTYIIEHUAThIE HAaCOCHI. ‘

B MHOrocTymeHYaTHIX Hacocax TlepeKauuBaeMas KMIAKOCTb TPOXOAUT
MOCJeOBATENLHO Uepe3 pAn pabouHx KOJec, HACAaXKEHHBIX Ha O0IuMi BaJ.
CosxaBaeMBblll TAKHM HACOCOM-HAaNOp PABEH CYMME HATIOPOB, pa3BHBAaEMBIX

Puc. 1.2. LleATpoGexHuA HACOC

| — goneco; 2 — nOnacts; § — 8an; 4 — KOPIYC; 5 — BCACHBAIGUHA MaTpyGoOK; 6 — BCACHBAIIKI TDYGO-
fpoBox; 7 — Hanopebift narpylok; 8 — #anopam TPyGONPOBOR

KaXIbIM KOJecoM. B 3aBHCHMOCTH OT Yucsa Kojec (CTyneHeh) Hacocol Mo-
r'yT OHWThb ABYXCTYyNEHYATbIMH, TPEXCTYNMEHYATHIMH H T.A.

Ilo seauuune cozdasaemoz0 Hanopa NeHTpOOEXKHBIE HACOCH DPasJelsiorT-
¢ Ha HH3KoHanmopHHe (Hamop Xo 20 M), cpenHenamopHbie (20—60 M) &
BBICOKOHAmOpHule (CBhIme 60 M),

ITo cnocoby nodeoda scudxocry ¥ paboueMy Kojecy pasjHYaioT HAaCOCH
C OJHOCTOPOHHHM TOJABOAOM (CM. pHC. 1.2) ¥ HacoChl ¢ ABYCTOPOHHHM NOX-
BOJIOM, HJIH TaK Ha3blBaeMble IeHTpoOeXHnle HAacOChl ABYCTOPOHHEroO BXO-
xa (puc. 1.3).

ITo cnocoby oreoda scudkocTu u3 pabodero Kojeca HAaCOCH Pasfensior-
cf Ha COHpaJbHble W TypOHHHBE.

B cnupaJbHHIX HAcOcax nepeKauuBaeMas XHIKOCTh H3 pafouero KoJjeca
IOCTYRaeT HeMoCPeACTBEHHO B CIHPAJbHHIA KaHAJ Kopmyca H 3aTeM JH60
OTBONHTCS B HATIOPHHIA TpyGOnpoBoJd, JHOO IO NEepeTOYHhIM KaHaJjiaM MmocTy-
Maer K CJAeAyIOIUM KOJecaM. '

B Typ6HHHBIX Hacocax XKHAKOCTh, IPEXIe UeM NONacTb B CHHPAJIbHBIA
OTBOJ, MPOXOAHUT UEpe3 CHCTEMY HENOABHMKHHIX JIONATOK, 06pasywoIux 0co-
60e yCTPOACTBO, HasblBaeMOe HANPAaBJAIOILHM alnapaToM.

o Komnoroske HacocHO20 acpeeata (pacloJOXEHHI0 Baja) PaAs3NHYAIOT
HacOCHl TOPH3OHTAJbHBEIE H BepTHKAJbHBIE.

ITo cnocoby coedunenusn ¢ Osuzaresem UEHTPOOEKHHIE HACOCHI pasnesns-
I0TCS Ha IIPHBOJHbIE (CO IUKHBOM HJIH PERYKTOPOM), COEJHHsSIEMbIE Hemocpea-
CTBEHHO C IBHTATeJAMH ¢ NOMOLIBIO MYQThH, H MOHOGIOUHbIE, paboyee KoJe-
O KOTOPBIX YCTAaHABJHBAETCS Ha YAJTHHEHHOM KOHIE Baja 3JEKTPOJABHUrare-
a8

{lo pody nepexauusaemoli #udkocTw Hacoch OBIBAIOT BOLONPOBOIHEE,
KaHAJU3ALHOHHBIE, TenNOoMDHKAUMONHEE (/s ropsveff BOAM), KHCJIOTHLIE,
TPYHTOBbIE M Jp.

Hanop omnoctyrneHyaTeiX HEHTPOOEKHBIX HACOCOB, CEPHHHO BhIDYCKae-
MBHIX NPOMBIILIEHHOCTbIO, focturaer 120 M, mopawa — 15 m3/c. CepuilHbie
MHOTOCTYINIEHJIAThle HACOCH pa3BHBalOT Hamop Ao 2000 m npu noxave 80—
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100 sfe. Yro kacaercss KITJ, T0 B 32BUCHMOCTH OT KOHCTPYKTHBHOIO HCIIOJI-
HEHHS] OH MeHAeTCs B WHPOKuX mpenenax — ot 0,85 no 0,9 y kpynusix oaHo-
cTyneHuaThix HacocoB A0 0,4—0,45 y BBICOKOHAMOPHEIX MHOTOCTYNEHYATBIX.
[TapamMeTpH HEHTPOGEKHBLIX HACOCOB CMEIHAALHOTO H3TOTOBJEHHH, KAaK Ol
HOCTYNIEHYaThIX, TAK ¥ MHOTOCTYNEHYAThIX, MOTYT GBITh 3HAUMTENbHO BHIIIE.

Ocenme Hacoch. PaGouee xomeco oceporo racoca (pue. 1.4,q)
COCTOMT H3 BTYJKH, Ha KOTOPOH YKpEnJeHO HeCKOJbKo JomacTei, npex-
cTaBAgOWMX cobofi ynoGoo6rekaeMOe WH3OTHYTOE KPELIO ¢ 3aKPYueHHOR
nepejHel, Haberalomes Ha NOTOK KPOMKOH. )

Ecan paccmaTpuBaTh MAEANBHYIO KUIKOCTh, IBHKYILYIOCA 6€3 N0TEpb, i
CYHTATh, YTO JaBJ/EHHE HA GeCKOHEWHOM PAaCCTOSHUH NOCTOSIHHO, TO NPH Bhi-
3biBAeMOM BpallleHHeM pabouero Kojeca NepeMelieHny HPOdUIs JOTmacTH 3
Macce XKHAKOCTH, COTJIAcHO ypaBHeHHI0 DepHy/nH, 3a cueT H3MeHeHHS CKoO-
pocTu TeueHHs IaBJjeHHe HaJ npoduaeM MONIKHO NOBBLICHTLCH, a MOJ HpO-
¢uaeM — NOHH3UTHCH. ITO CO3LAeT CHJIOBOE BO3LEHCTBHE JOMACTH HA TIOTOK,
pesyJibTHpYylomas KOToporo R (puc. 1. 4, 6) Moxer GbiTh pas/oxeHa Ha ABe
COCTaBASIOHE: CHIY Y, HOPMaJbHYIO K HAlIDaBJEHHIO Haberaloero NOToKa,
KOTOPYIO HasHIBAIOT NOALEMHON CHJIOH, M cuay X, HANpaBJEHHYIO MO NOTOKY
H HasbHBaeMyI0 JOGOBHIM CONPOTHUBJECHHEM.

[lonbemuas cuna, OTHeCeHHast K €LHHHIE AJHHL JIONACTH, ONpeleasier-
csi pOpMyNIOH, KOTOpas SBJHETCS YacCTHHIM CAydaeM OOGIIell TeopeML:

Puc. 1.3. TIporounas yacTh ABYCTOPOHHErO
1eHTPOOeKHOr0 Hacoca

! — scachsaioiufi nampyGox; 2 — patodee Kovie-
€0; 3 — MPOXONHOH BaN; 4 — MOLUHIHWKH; 5—
COHPAILHAA OMBOM; 6 ~ HAMOPHEA TarTpyGoK

Puc. 1.4, OceBoil Hacoc

a —OpHHOUOKAJNbHAR cXeMa  ycrpofictBa: [ —
KOJieeo; 2 Kamepa; & — BHOPABASIOWHEA amna-
paT, 4—oTeox; O —cuan, AclCTRYIOULHe Ha
npodHiL JOUACTH
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Pwuc. 1.5. Buxpenof nacoc

! — xoJeco; 2 — KopIryc; 38— mo-
nocTh, 4, § —HamopHWA ®W BCA-
CHIBAOUIHA TIaTpYOGKH; 6 — YILJIOT-
HAIOIHA BHCTYN

H. E. )KyxoBckoro 0 NOXBEMHOR cuie, NeHACTBYIOULEH Ha TeJIO IPOU3BOJb-
HO# POPMBI: !

w?,
v=Cpl o2, (1.2)

rae Cy— ko3 GUUHeHT, 3aBHCAIIHA OT ¢opMbl npoHaS ¥ Yria aTakH;
0 — IJIOTHOCTb CPEeAH;
! — pauHa xopAbl npoduias JIONaCTH;

e — OTHOCHTEJbHAS CKOPOCTb HaberaHHs HEBO3MYIIEHHOro MOrOKa.

PaGouee Komeco Hacoca BpALIaeTcs B TPyGuaToi KaMepe, psarogapsa ue-
My OCHOBHAs Macca NOTOKA B NpefellaX KOjieca ABHKETCA B OCEBOM Hanpas-
AEHHH, YTO, KCTATH TOBOPS, H ONpeNe/HI0 Ha3BaHHe Hacoca.

JlBurasicb MOCTYNATeNbHO, NMepeKauuBaeMas MKHIKOCTb ONHOBPEMEHHO
HECKOJBKO 3aKpyunBaeTcss paGounM kosecoM. JLas ycTpaHeHus BpallaTesb-
HOTO IBHXXEHHS KHIKOCTH CJAYXKHUT BHIIPABJAIONNA alNapar, 4epes KOTOPHIH
OHa TIPOXOJMT Nepe] BHIXOZOM B KOJEHYaTHIH OTBOZ, coeMHseMblll ¢ HANOP-
uulM TpyGonmposonoM. JKuaKOCTb MOABOAUTCH K PabOuHM KOJMECaM He6OJb-
[IIHX OCEBHIX HACOCOB ¢ NMOMOIbI0 KOHHUECKHX MAaTPYOKOB. ¥ KPYMHBIX HaCo-
COB JUIA 2TOH LEJAH CJAYXKAT KaMephl U H3OTHYTHIE€ BCACHIBAOLIHE TpyOBl OT-
HOCHUTEJIbHO CJIOXKHOH (GOpMHL.

OceBhle HacoChl BEIYCKAIOTCH ABYX MOAHGMHKANMH: C XKECTKO 3aKpElIed-
HbLIMH Ha BTYJIKe JONacTAMH pafoyero xoJjeca H ¢ MOBOPOTHHIMH JIOMACTSMH.

H3MeHeHue B OnpeleJeHHHX Mpejenax yraa yCTaHOBKH nomacted pado-
4ero KoJieca TO3BOJSIET MOAAEPXKHBAaTh Bhicokoe 3Hauenue KIIJL macoca B
LIHPOKOM NHAINA30HE W3MeHEHHs ero pabOuYHX MapaMerpos.

B kauecTBe IIPHBOAA OCEBHIX HACOCOB HCIOJB3YIOTCS, KaK NPABUIIO, SJEXK-
TPOJBHTATENH CHHXPOHHOTO H aCHHXDOHHOrO THNA, HEMOCPEACTBERHO COEMH-
gseMble ¢ HacocoM C ToMombio MydTe. HacocHbie arperaTsl H3TOTOBJANT C
BEDTHKAJbHBIM, FODH3OHTAJbHBIM MW/ HAKJIOHHLIM BaJOM.

Tlofaua cepuiiHO BHIYCKAEMBIX OT€UECTBEHHOH NPOMBIIIIEHHOCTBIO OCE-
BLIX HAcOcOoB KoJediaercsa ot 0,5 no 45 m3/c npu Hanopax ot 2.5 no 27 m.Ta-
KHM 00pasoM, 0 CPaBHEHHIO ¢ LEHTPOOEXKHHIMYU OCEBble HACOCH HMEIOT 3Ha-
4uTeNpHO GOJABLIYIO moaauy, Ho MeHbumi Hanop. KIIJL  BBICOKOTPOH3BOAH-
TeJIbHBIX OCeBHIX Hacocos gocturaeT 0,9 u BhIILE.

Buxpesne Hacoch. PaGoyee Kojaeco BHXPEBOro Hacoca (puc. 1.5)
mpencTaBasier co6of NMIOCKHA NUCK ¢ KOPOTKHMH PalHa/bHEIMU npAMOJIK-
HeliHHMH JOMACTsIMH, PACOJOKEHHBIMH Ha mepupepun Kojeca. B xopmyce
HMEeTCsl KOJblieBas NMOJOCTh, B KOTOPYIO H BXOAAT JIOMACTH KOJeca. Bryr-
PEHHH{ YIIOTHSIOUHA BHCTYN, IVIOTHO MPUMBIKAH K HapyXHbIM TOplaM H
HOKOBHIM MOBEPXHOCTAM JIOTACTEH, pasjenser BCACHIBAIOUIUA U HAMOPHBIA
naTpy6KH, COeIUHEHHBE C KONBIEBOH NONOCTBIO.

TIpH BpalieHHH KOJeca XAIAKOCTh YBAEKAETCs JONACTAMU H OJHOBpEMeH-
HO TIOJL BO3IEHCTBHEM UEHTPOOEKHOM CHJbI 3aKPYUHBAETCA. Takum o6pasom,
B KOJIbIIEBOI NOJOCTH paborawlnero Hacoca o6pasyercs cBoeobpasHoe nap-
H#0e KOJblleBoe BUXpeBOe ABHIKEHHe, OYeMy HACOC H Ha3biBaeTcs BHXPEBLIM.
OTIHUATeIbHAS 0cOGEHHOCTL BHXPEBOrO Hacoca 3aKjadaercd B TOM, 4TO OA-
Ha K T4 3e YaCTHIA XKHAKOCTH, JBHIafch 110 BUHTOBOH TPAEKTOPHH, Ha yda-
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Puc. 16. [wnaronajpHbA  HacocC
(mpoussopctso I'JIP)

] — BcacHBaloOliufl maTpy6ok; 2 — paGouee
xoJeco; 3 — KOpOyC Hacoca; 4 — BHUIPAB-
JAWHA ammapaT; § — panwanibHBIR f107-
UWIHIHYK, 6 — OTBOJ

CTKE OT BXOJA B KOJIbLIEBYIO NOJIOCTh A0 BHIXONAa H3 Hee MHOTOKpaTHo mona-
JaeT B MeXJIONAacTHOe NPOCTPAHCTBO KoJieca, e KaXJHH pas nojaydyaer Ao-
NMOJHUTEIbHOE TIPHpAIleHHe SHEPTHH, a CJIef0BaTesbHO, H Hanopa. baaroxa-
psl 5TOMY BHXpEBO#i HacoC B COCTOSIHHH Pa3BHThL Hamop, B 2—4 pasa 60Jib-
XA, yeM LeHTPOOGEKHHA Hacoc, IPH OJHOM H TOM XKe JHAaMeTpe KoJjeca, T- €.
IpK OJHOH M TOH e OKPYXHOH CKOPOCTH. DTO, B CBOIO Ouepelb, NPUBORHT K
3HAYHTENbHO MEHbIIHM raGapHTHHIM pa3MepaM u Becy BHXPeBbIX HacoCcOB B
CPaBHEHHH C LEHTPOOEXKHEIMH.

JlOCTOHHCTBOM BHXpEBBEIX HAacCOCOB SIBAAETCH TaKXKe M TO, uTO OHH obJa-
1al0T CaMOBCAcChIBAIOIIEl CIOCOOHOCTBIO, HCKAOYAWIIel HE0OOXONHMOCTL 33~

JMBKH KOpIyca M BcacChBalOIIed JHHHH Hacoca MNepeKauHBaeMoOH XKHI-
KOCTBIO Niepel KaxKIbIM ITyCKOM.

HenocraTkoM BHXpPEBBIX HACOCOB fIBJISIETC CPaBHUTENbHO HEBHLICOKHH
KITHA (0,25—0,5) n OblcTpelfl H3HOC MX AeTajei npu pabore Ha MHRKOCTAX,
COLEpIKalHX B3BELIeHHbIEe TBepAble YacTHIB. CepHiHO BBIMyCKaeMble BHX-
pesble Hacoch HMeloT nonauy ot 1 mo 40 M3/y u mamop or 15 mo 90 M.

OreyecTBEHHON MPOMHIIIIEHHOCTBIO BHITYCKAIOTCS TaKXe KOMOHHHPOBAH-
Hble eHTPOOEIKHO-BUXPEBble HACOCH], ¥ KOTOPHX B OXHOM KOPTYCe Ha ORHOM:
BaJy pa3MellalTCs KoJeco LeHTPOOEXKHOro THIa U BHXpeBoe pafouee KO-
aeco. B atom cayuae nenTpobexHasi CTYIeHb |CO31aeT HEOGXONUMBIE TMOANOP
BUXpeBoil cryneH# u nosnimiaer obmur KII nHacoca. Ilpu Tex Xe nogauax.
Hamnop neHTpobexkHO-BUXPEBHIX HacocoB Aocturaer 300 M. ,

K uncny HacocoB, He OCBOEHHHIX ellle B HOCTATOUHON CTENEHH ' OTEYeCT-
BE€HHOH NMPOMBILIJIEHHOCTBIO, HO HAIeMIIUX INHPOKOe pacnpocTpaHeHHe B CH-
cTeMax BONOCHAGXKeHHA M KaHAJAH3aluu 3a py6exoM, cielnyer OTHECTH TakK
Ha3plBaeMble NHaroHaJbHble HAacOCH (pHc. 1.6), Y KOTOPHIX MOTOK XKHAKOCTH,.
MPOXOAALIKI yepes padouee KOJNECO, HANPABJEH He PalHaibHO, KaK y LeHT-
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pOGEKHHX HACOCOB, K He NApajie/bHo OCH, KaK y OCeBHX, 2 HaK/IOHHO, Kak
6bi O JAMaroHaJu NPAMOYTONbHHKA, COCTAB/IEHHOTO H3 PafHaNbHOrO H OCe-
BOTO HamnpaBJeHHi. | _

HaknoHHO® HampaBJeHHe NOTOKa CO3HAET OCHOBHYIO KOHCTPYKTHBHYIO
0CO6EHHOCTh NHATOHANBHEX HACOCOB —— NEPNeHANKYASIPHOe K MEpHIHOHAJE-
HOMY NOTOKY H HAKJOHHOE K OCH HacocCa paclofloXeHHe nonacrel paboue-
ro Kojeca. 1o o6CTOATENLCTBO MO3BOJIACT HCIOML30BATH NPH CO3IAHHH HA-
110pa COBMeCTHOE JeficTBHE NOABEMHON H neHTpoOexKHON CHIT.

Pa6oure Kojeca NAHATFOHAJLHHIX HACOCOB MOTYT GHITh 3aKpHTOro (cM.
puc. 1.6, a) unu otkpuiToro (cM. puc. 1.6, 6) THNA, B nepsom cayuae ofmias
KOHCTPYKIHA Kojeca TPHOMHAKAETCs K LEeHTPOOEKHOMY, a BO BTOPOM —K.
0ceBOMY KoJecy.. JIonmacT# paGoyux KoJjiec OTKPHITOrO THNa y paia HAacoCosB
BBIUIOJHAIOTCS MOBOPOTHEIMH, UTO ABJAETCA HX HECOMHEHHHIM MPEHMYIIECT-
BOM. S ‘

"~ JKupkocTb OTBOAMTCH OT pabouerQ xojeca AMaroHaJbHOro Hacoca ¢ 10-
MOIIbIO CHHPa/bHOr0 KaHaja, KaK y UeHTPOGeXHHX Hacocos, Ja#Go ¢ TO-.
MOILBIO TPYGUATOr0 KOJIEHa, KK Y OCeBHIX.

ITo ceonM pa6ouuM napameTpam (moxaua, HANoOp) AHArOHaJbHbie HACO-
CH TaKXe 3aHAMAIOT NPOMEXKYTOUHOE IOJOKEHHEe MEeXKJY LEHTPOOEKHHMH H

OCEBHIMH.

§ 3. CXEMbl YCTPORCTBA W RAPHHLHI JDEACTBHSI OBbEMHbLIX HACOCOB

B 3aBHCHMOCTH OT KOHCTPYKIHH, HA3HAYeHHs W YCAOBHE paGoTh 06BeM-
Hbie HACOCH MOTYT GHTH KAacCHQHIHDOBAHB CACLYIOIIHM 06pas3oM:

¢ BO3BPATHO-IIOCTYNATEbHIM ABHIKEHHEM paBoYero opraxa;

¢ BpallaTeJbHBIM ABUKeHHeM pabouero oprasa.

K mepBofi rpymme OTHOCATCS HOPLIHEBHE, IYHKEPHue H AHA(parMeH-
Hpie Hacochl, Ko BTOpO#M rpynme OTHOCATCS IIECTEPEHHBIE ¢ BHHTOBble Ha-
COCHI.

- ITopmrneBofi Hacoc OAHOCTOPOHHEro feficTBAsa (pHc. 1.7) COCTOMT M3 KOp-
nyca, BHYTPH KOTOPOTO PacloJIoKeHH pafodas kaMepa ¢ BCACHIBAOIIAM H
HANOPHHM KJaNaHaMH ¥ NUJMHAD C MOPIIHEM, COBEpPIIANIHM BO3BPATHO-
riccTynaTesbHoe ABuxKenune, K KoOpmycy IpHCOGNMHEHB BCACHIBAIOLUIHA M HA-
fIopHbil Tpy6GonpoBoAn. Bpamiarenproe NBHXKEHHE Baja NPHBOZHOIQ ABHra-

// Puc, 1.7. [Topuneno#t Hacoc ONAOCTO-
7 DOHHErO NeACTBHA -

1 — Bcachsaomuft TpyGonpoBog; ¥ — Kaa-
naHsl; 3 — Kopnye; 4— HAMOpHBHA TDY-
Gomposoxn; 5 — paGouad Kamepa; 6 -— TOp-
meRh; 7 — WTOK; § — MoA3YH; 9 — MWaTyH;
— — e 10 — xpuBOIHA
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Te1 npeofpasyerts B 3‘03.Bpamoam'>crynarenbnoe IBHXEHHe NOPIIHS ¢ NO-
MOIIBIO KI2CCHUECKOTO KPHBOIHHITHO-IIATYHHOIO MEXaHA3MA. .
[Ipn xexze nopwins BnpaBo B MUAHHAD 3acackBaerTcs ofbem AHAKOCTH,

V=FS§,

rae F— nnouanb NOpIUHA;

S — Xox nopuHs.

Ilpu xoze nopiuHs BAEBO 3TOT XKe 06beM BHITAJIKHBAETC B HAHOPHBIA
Tpy6onposos. Takum 06pa3oM, HACOC OZHOCTOPOHHEro MNeBCTBHA 3a QAHH
060pOT KPHBOIINNA COBEpIAeT OAHH LUKJ BCACHBAHHS M ONHH L[HKI HATHe-
taHus (paGounh). |

HMneanvnas nonava Hacoca B 3ToM cyuae cocTaBaser

Qer=FSn, (1.3)

rAe n-—4acToTa BpalleHHs KPHBOWIKNE, MHH™',

IeficTBuTeNbHAS TORaua Q MeHbIIe HAeaNLHOH BCAEICTBHe 8amasihina-
HHA 3aKPHLIBAHHA HaNOPHOTO H BCACHIBAIOWIEr( KJalaHOB, yTeuek yepes KJia-
Nalbl, CaJIbHHKOBLIE U NIOPUIHEBbE YIVIOTHEHHS, a TAKIKE 33 CYET BHIEC/ACHHS
B0S/1yXa HJId rasoB H3 NepPeKayHBAEMOM JKHIKOCTH. IMTostomMy aeficTBHTEN D
Had nojgaua '

Q=10 FSn, (1.4)

TAe Moo — 00bemHnlk KIT[{ Hacoca uin ko PuLHENT HANONHEHHA.

Bennuuna xosdwpuunenta Hanossenns No6 3aBHCHT OT pa3sMepos Hacoeca
H MeHsieTcs B mpefieqax 0,9—0,99, - o '

Teopernuecku mopuiHeBoll Hacoc MOXeT pasBHBaTh /060K Hanop, OgHa-
K0 IDAKTHYECKH HANOp OrpaHHYHBAETCH NPOYHOCTbIO OTHEJbHHX HeTased, a
TaKXe MOIIHOCTBIO ABHIaTest, NPHBOASAIIETO HACOC B AefiCTBHE. '

Ilonaua mopmmuesoro Hacoca OIHOCTODOHHEro AEHACTBHA, NOACYMTAHHAN
‘a0 ¢opmyne (1.3), npeacrarasier cobof OCPERHEHHYIO0 N0 BpPeMeHH BCAHYH-
Hy. MrHoBeHHHIT 06beM XHIKOCTH, HONABAEMON HacoCoOM, paBeH NJOLIalK
nopimHs F, yMHOXeHHOR Ha CKOPOCTH €r0 ABHIKEHHS 0. ITockoabKy BO3BpaT-
HO-TIOCTyNATENbHOe NBHKEHHE NOPUIHS OCYLIECTBAAETCSH ¢ HOMOIbIO KpHBO-
iHIHO-IIaTYHHOr0 MeXaHH3Ma, CKOPOCTh NOPIIHA H3MEHSeTcs o HyJg B
MEPTBHIX IOJOXKEHUAX KPHUBOIIHNIA 10 MaKCHMyMa B CPEIHEM NOAQKEHHH.
AHaJIOTHYHHM 06pa30M MeHsSeTCs BO BpeMs pa6oyero X0Aa MOPLIHA M NOAA-
¥a Hacoca. B coueranuu ¢ moammM oTcyTcTBHEM nNojaayu BO BpeMsa UHKJA
BCACLIBAHHA 3TO 0GCTOATENBCTBO ONMpeAe/sieT OCHOBHOM HeIOCTAaTOK HOpILHe-
BRIX HACOCOB ORHOCTOPOHHErO ReHCTBUS — NPEPHBHCTYIO H HEPABHOMEpPHYIO
Aonavy. :

MsMenenne nonaun nopmHesoro macoca - 3a OIHH 000pOT KPHBOWIHNA
MOXHO H306pasHTh rpaduveckd. I1ono6Hbe rpadHKy Nal0T BO3MOXHOCTH
HANVIALHO NPEACTABHTL NOCAENOBATENLHOCTh NPOUECCOB HATHETAHUS H BCa-
CHIBaHHA, @ TaKXe OLEHHTb CTeleHp HEpaBHOMEDHOCTH NOAAYH, T.e. YCTAHO-
BHTDb, BO CKOJILKO pa3 MaKcHMa/abHad ofaya TIDEBOCXORHT CPEAHION,

Coraacuo Teopun KPUBOIIHIHO-IUATYHHBIX MEXaHH3MOB MOXKHO CVUHTATh,
4TO H3MEHEHHe MI'HOBEHHON CKOPOCTH ABHYKEHHS [IOPIIHS BO BpEMEHH ¢ - HO-
GTATOYHOA CTENEeHbIO NPUOG/IHKEHHS CleRyeT CHHYCOHAANBHOMY 3aKOHY

n=rosina, (1.5)
rae r==8/2 — pannyc KpuBOmuna;
@ ==2nn{60 — yraoBas cxopocTs;
a=f(t) —yron nosopora KpHBOWINNA, NMDENCTABJSIOWHY cO60H (yHk-

: IIHIO BpEeMeHH f.
‘CoOoTBeTCTBEHHO MIHOBEHHAS noxava Hacoca

Q=Fv=Frasina. (1.8

‘ HSMEBeHne ¢yuknun (1.6) 3a Bpema oamoro 0060pOTa KPUBOWIMNA NOKA-
3aHO Ha pae. 1.8,0.
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Puc. 1.8. KpuBHe nofaus NOPIUIHEBLIX HACOCOB

a4 — OMHOCTOPOHMENo JeRCTBHSA;, 0 — NBYCPOPOHHEro NeHCTBHA; 6 —
TPEXTOPIWIHEBOro Hacoca

<

Puc. 1.9, [Topmuestfi HacOC ABYCTOPOHHErO JeHCTBUA

3aMeHHM IJOULafb, OTPAHHYEHHYIO CHHYCOHLOH H OCbIO abcuuce rpa-
$yKa, IJIOWAAbI0 PABHOBEIHKOrO NPAMOYrONbHIKE, IOCTPOCHHOrO Ha OTPE3-
ke mpAMOH AauHoH 2mr. O6e 3TH 1IOMANH rpadHuecKy BHIPa)aoT 00beM
“KIJIKOCTH, IIOZaBaeMOfi HACOCOM B HANOPHBIH TPYOOMPOBOA 3a BpEeMsi OLAHOTO
o6opoTa KpuBOWHna. BricoTa s NpAMOYTOJbHHKA, TAKHM ob6pasom, Oyner
IpEeICTAaBASATh B NPHHSTOM MacluTabe BeAHYMHY CPEHeH rojau, a Hanbonb-
Jas BHICOTA CHHYCOHMAH — BEJHYHHY MAaKCHMaJIbHOM MNONAYH. OTHOWLeHHE
MaKCHMaJbHON TORAYM K CpefHell (cTeneHb HePaBHOMEPHOCTH nopauu) 6y-
IerT: ‘

Quake _ £

Qcp h
[oomaasL NpsMOYTrOJNbHAKA, COTJ1aCHO OCTPOEHHIO,

2arh=FS=F2r,
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OTKyZa
Ll

h =
CaegoBaTebHO,

M:-L:TIES,M-, (1.7)
Qcp Fin

T. €. ¥ NOPIIHEBOr0 Hacoca OJHOCTOPOHHEro AEHCTBHA MAaKCHMAaJbHAd IOAa-
ya NPEBOCXOAMT cpenHioio B 3,14 pasa.

CyuecTyer HecKoJbKO CNOCOGOB yMeHbIIEHHs HepaBHOMEPHOCTH JABH-
KEHHA KHAKOCTH B CHCTEME, COeJIHHEHHOH C MOPUIHEBEIM HacocoM. OmgHUM
H3 HHX SIBJIAETCS NMPHUMEHEHHE IMOPIIHeBBIX HACOCOB [IBYCTODOHHErO [eHcT-
Bust (puc. 1.9), y KOTOpBIX KaMepE. ¢ KAanaHaMH pacloJaramTcs 0 06e
CTOPOHBl UANHMHADPA U MOITOMY NBHXEHHe NOPINHA B JMI0GYI0 CTOPOHY fBJS-
eTCsl paGOYMM: IMKJY BCACHIBAHHS B JIEBOH KaMEpe COOTBETCTBYeT LHKJ HAT-
HeTaHHs B IpaBOH, U HA06OPOT.

Ionaua. nopuiHeBoro Hacoca IBYCTOPOHHErO NeBCTBHS TOYTH BABOE
0oJibIle [I0LAYH HAcOCa ONHOCTOPOHHETO AeHCTBHS Tex e reOMeTpHYECKHX
pasMepoB ¥ MOXKeT ObITb MOACYHTAHA 11O hopMyJIe

Q=15 (2F—[)Sn, (1.8)

rie { — nuomwanb ceyeHus ITOKa.
I[lpu nocrpoenun rpaduka usMeHeHus: momaun NOPIIHEBOro Hacoca IABY-

CTOPOHHETO NEHCTBUS, MO/Ib3YSICh TEMH YK€ METOLaMH, NOJYYHM JBE CHHYCO-
uel (puc. 1.8,6).

B stom cayyae
2nrh=2FS=2F.2r,

OTKyIa
2F
h=— .
T
CaegoBartennbHo,
Quaxe F 7
- =T =——=1,5§7, 9
Uep 2F/n 2 (1.9)

T- € MaKCHMa/bHas nojava NPeBOCXOAHT CPERHION B 1,57 pasa.

Hpyrum BecbMa 3(Q(QEKTHBHEIM CcMOCOBOM  SIBJISETCH HCII0JIb30BaHHe
MHOTONOPIUHEBBIX HACOCOB ¢ MapaJieNbHbIM BKJIIOYEHHEM LHJIHHPOB,
NOPIIHH KOTOPLIX NMPHBOJSATCSA B ABHXKEHHE OT OGLIEr0 KOJECHYATOrO BAaJa.
Pacemorpum, nanpumep, nuarpammy nogauum TPeXMOPUIHEBOro Hacoca, Coc-
TOSILLErO H3 TPEX HACOCOB OZHOCTOPOHHErO JeHCTBHsI, KPHEOIIAILI KOTODBIX
PacHoJOXeHs! IO OTHOLIEHHIO APYT K APYTY nox yraom 120°.

Hns nojxyueHus cymMmapHOi KPHBOH IORAYy HEOGXOMAHMO NMOCTPOHTHL TPX
CHHYCOWAbl, CABHHYThie Ha 120° ofHa mO OTHOWIEHHIO K APYro#, W 3atem
CyMMHDOBATh HX OpAMHaTHl (puc. 1.8, 8). Ilnomans Auarpammsl, orpann-
€HHAA CBEpXy CYyMMapHO# KpHBOH, M3oOpaxaer mojauy BceMH TPeMs LH-
muuapamu. Haunboabas opaunara rpaduka pasua F, Tak Kax ona noJsydqe-
Ha OT CJIOMEHHA ABYX OTPE3KOB ab u bc, KaXABI H3 KOTOPHIX COCTABJsIET

Fsin 30°=0,5F.
B stoMm cayuae umeem:
2Rrh=3FS=3F.2r,
OTKyna

h=——

T
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} <R Puc. 1.10. Illecrepennni Hacot

1}
4 ‘ /f 1 — NOIOCTh  BCRCHWBAHMNA;, 2, J - BeAYLad H Beko-

Mas wiecTepHu; 4 — HAMOPHAS NOAOCTb; 5 — KOPIYE

AN

' Puc. 1.11. BanroBoit nacoc

E

NNNNNNNNNNNRN -\NJ

CreneHb HepPABHOMEPHOCTH NOAAYH

il

Qe _ L _ T _ 1 om. (1.10)
Qep 3Fn 3

lasi o6ecrneueHHsi BO3MOXHO 0ojee DPaBHOMEpPHOH mojauH MOPLIHEBHIX
HACOCOB H IPEeJOTBPALIECHHA HHEDPUHOHHBIX NEACTBHA Macc JXHAKOCTH, 3a-
TOJIHAKOMEl CHCTEMY, NMPAKTHKYeTCS TaKXKe YCTPOHCTBO BOSAYUIHBIX —KOJ-
nakoB. Baaromapsi G0JBLIOA YyOPYTOCTH BO3LYXa, HAXOAAMEroca B KOJMAKE,
BO BpeMsA IMKJA HarHeTaHHA IPOHCXOAHUT ero CKaTde H MOTJIOLIEHHE 4YacTH
AHAKOCTH, NpeBHINaomel cpefH0 nojaauy. Bo BpeMs UHK/IA BCaChiBAHUA
BO3JAYX pACIHIMpSEeTcsi, W NPOLECC BEITECHEHHS XKHJAKOCTH B HaNOPHBIH TPY-
fonposoa NpOLOAKAaeTCs.

[TnyaxepHHEe HacOCHh OTIHIAIOTCA OT MOPHIHEBBIX KOHCTPYKIH-
efi BHITECHAIONIEro Teja. BMecTo MOpIHS OHH MMEIOT IVIyHXKep, NpPeNCTaB-
JAAIOIHE cOOOf TOMBIA HHUJAHHAP, ABHXYIIHACA B YIJIOTHAIOILEM Ca/JbHHKE
He Kacasicb BHYTPEHHHX CTeHOK pabouel kaMepil. [lo ruapasianyeckum mna-
paMerpaM NOpIIHeBble H IUIYHXKEPHHE HAcOChl OftMHAKOBH. B skcnnyara-
IHH MJIYHXEpPHbIe HAacOCH HeCKOJbKO MPOILE, TAK KaK Yy HHX MEHBIIE H3HA-
WIHBaeMHIX jeTraJjell (OTCYTCTBYIOT TMOpINHEBble KOJbLad, MAHXCETH H np.).

JlnadpparMeHHE e HAacOCH HMeOT BMecTo nOpmHA THOKYIO
adadparMy (MeMGpaHy) W3 KOXKH, NDOPE3HHEHHOH TKaHH MM H3 CHHTETH-
4€CKOro MaTepHasia.

[Tonaua cepuiiHo BHIIYCKaeMbIX MOPUIHEBBIX HACOCOB MeHsercs oT |
10 150 m*/y npu nanopax 1o 2000 m.

llecTepeHHHHE HAaCOC CXeMaTHYECKH H3o0paxed Ha puc. 1.10.
PabounM opraHoM Hacoca SIBJSIIOTCS JBe IIECTEPHH: BeAyllas u BeloMasn,
pa3MeliieHHble B Koplyce ¢ HeGOJIbIIHMH DajHafbHLIMH B TODHOBLIMH  3a-
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sopami. [Ipy¥ BpallleHHM KOJeC B HanpaBJeHHH, yKa3aHHOM CTpeJKaMHy,.
KHIAKOCTb NOCTyIlaeT H3 [OJOCTH BCACHIBAHHA BO BIIAJHHB MeEXAY 3y’6bHMH‘
1 nepeMeliaeT B HalOPHYIO NOJOCTh.
Ilonaya 1ecTepeHnoro Hacoca, COoCTOAIEro H3 JABYX KoJeC ONAHHAKOBO-
ro pasMepa, onpenensieTc BhIpaXKE€HHEM -
Q=2f12n 1, (1.11)

rie f — NI0MaAb NONEPEYHOro CedeHns BHaAHHbl MEXNY 3y ObaMu;
| — pgnuHa 3y6a LIeCTepHH,;

Z — YHCJ0 3yObeB.

O6bemubifi KI1[ ImecTepeHHOro Hacoca yYHTHIBAET UACTHUHBIH mnepe-
HOC MKHUIKOCTH 0O6paTHO B TOJOCTb BCaChiBAHHA, a TakKiKe NPOTEKAHHE
KHUIKOCTH 4epes 3a30phl. B cpenseM OH COCTaBIACT 0,7—0,9.

Illecrepednbie Hacochl 0GaalOT PEBEPCHBHOCTLIO, T. €. MpH H3MEHEHHHU
HanpaBJeHHA BpAalleHHs [IECTEPEH OHX H3MEHAIOT HANpaBjeHHEe MOTOKA B
TpyBONpPOBOAAX, NPHCOEIUHEHHBIX K HACOCY. :

Buuntosue Hacoch (puc. 1.Fl) HMelOT BHHTH CHEUHAIBHOTO
npo¢uis, JUHES 3alellJICHAs MeXAy KOTOPhIMH obGecneyuBaer NOJHYIO Tep-
METHSAIHIO 06/acTH HAarHeTaHus OT 06JacTH BcaCHBaHHdA. [IpH BpameHHH:
BHHTOB 3Ta JIMHHs IepeMeliaeTcss BAOAb ocH. JITHHA BUHTOB Aas obecnede-
HHS TepMETHUHOCTH TIPH BCEX X IOJOXEHHAX AOMKHA OHTb HECKOABKO
Gosibme mara BHHTOB. JKHIKOCTb, pacloNOXKeHHasi BO BlaJHHaX BHHTOB H
orpaHHUeHHas KOPIYCOM H JHHHEH 3alleMJCHHA BUHTOB, IIPH BPAILEHHH HX
BLITECHsieTcs B 06JacTh HarHeraHusi. B OGOJbIIHHCTBE CJAy4aeB BHHTOBLIE
HACOCH BHITOJHAIOTCA ¢ TPEMsi BHHTAMH: CPeIHHH — Belyumuil U ABa GOKO-
BHX— BefoMble. Ilofaua BHHTOBOrO Hacoca ¢ UUMKJIOHIAHHM 3alenJeHHeM
oIpese/IsieTcsl BElpaXKeHneM

Q = 0,069 nd>, (1.12)-

rae dg — AUaMeTp HauaJbHOA OKPYXKHOCTH BHHTOB.

BHHTOBBEIE HaAcoch OOecleyHBAlOT PAaBHOMEDHBIA TpadHK NOAAYH 2KHA-
KOCTH BO BPeMEHH.

Teopersuecky NMofaya POTAlMOHHBIX HACOCOB, Kak M BCEX 006BeMHBIX
HACOCOB, HE 3aBHCHT OT HAmopa, HMH CO3[iaBaeMOro. B xeficTBHTEILHOCTH
HabmomaeTcsl He3HaUUTeJIbHOE yMeHbIIEHHE NMOJAaYH ¢ yBeJHYeHHEeM Halopa,.
onpeeNseMoe BO3PACTaHHEM TNPOTEKAHHs MHIKOCTH Uepe3 3a30phl BHYTDH
Hacoca. BhiTecHeHUe XKUAKOCTH M3 HAcoca B HaNMOPHHIA TpyGONpoBOX NPHH-
IMTHAJbLHO HE 3aBHCHT OT BCTpedaeMoro comportupiaeHdsd. [lostomy Hanop-
06bEMHLIX HACOCOB ONPEAEAsAETCS] CONPOTHBIEHHEM BHEMIHEH CeTH.

§ 4. CXEMbl YCTPOHMCTBA H NMPHHIHUN JNEACTBHA CTPYAHBIX HACOCOB-
H BORONOABEMHHKOB ‘

JefictBye CTPYHHBIX HACOCOB OCHOBAHO Ha NpUHLHIe NMepefavd KHHeTH-
4ecKofi SHEPTHH OT OJHOTO MOTOKAa K Apyromy, ofaajaiouieMy MeHbIIeH
KUHeTHYecKol sHepruei. Co3jiaHHe HAIOpa y HACOCOB ITOro THIA NPOUCXO-
IMT TIyTeM HeNOCPeACTBEHHOTO CMellleHHs OGOHX TMOTOKOB, Ge3 KaKkux-1u60-
IpPOMEXYTOYHHIX MEeXaHU3MOB. B 34BHCHMOCTH OT HAa3HAUeHHUs Hacoca pa-
6ouasi M mepexauHBaeMas cpeibl (KHIKOCTb, Nap, rag) MOTYT GHITb OLMHA-
KOBBIMH HJIH Pa3HBIMH. '

Paccmorpum paGounii npoilecc cTpyHHOrO Hacoca M HaHAeM COOTHOIIe-
HHS, OIPeJesIONIHe ero OCHOBHHIE [TapaMeTpH, Ha NpEMepe BOJXOCTPYHHOrO
Hacoca (CHAPO3JTeBaTOpa), Y KOTOporo pabouell u mepexayuBaeMo# CpeoH
sIBJIsieTCH BOAA. :

BogocTpyiiumi Hacoc. B BogocTpyfiHoM Hacoce (puc. 1.12, a)
Bofa 1oy GoMbIIMM AaBicHHEM N0 TpyOe, 3aKaHUMBAIOIIeiiCcs COMIOM, NOAA-
eTcs B NMOJBOAAILYIO KaMepy. BriTekas u3 conya ¢ GOJBbLION CKOPOCTbIO B BU-
de CTPYyH, OHa yBJeKaer 3a coG0fi BOAY, 3aNOJIHSIOIY0 KaMepy CMEMICHHA,
JaBJieHHe B XOTOPOl CTaHOBUTCH MeHblie aTMocepHoro. M3 xamepnl cMele-
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Puc. 1.12. BoaocTpyfHuf Hacoc

I — pecaceiBaloWHi TpyGonposon; 2 — tpyba; & - comiao;, 4 —mogBOASILAN KaMepa; 5 —Kamepa CMele-
ayst; 6 — Anddysop; 7 — HanopHbll TPYGONIPOBOL

nus O6IIUH MMOTOK HampabJsercad B AMG(y30p, Ifle 3a CUET YMEHbIIEHHUSs CKO-
POCTH TeYeHHs CO3MaeTcs AaBJieHHe, He0OXOLHMOe I/ ABHIKEHHS XKHIKOCTH
no HanopHoMy Tpy6onposony. IlocTosHHOE 3anoJHEHHEe NOABOASILEH KaMephl
nepexauuBaeMOfi BOJOH NMPOMCXOAHT U3 IIPHEMHOTO pe3epByapa IO BCACH-
BaroueMy TpybonpoBoay.

Hanop, pasBuBaeMblii BOLOCTPYHHBIM HAcOCOM, CONVIACHO ONpellesIeHHIO,
naHHOMY B § 1, mpexncraBasier co60H pasHOCTb yAeJNbHBIX 3HEDPTHH B BHIXO[-
nom ceuenun [I/—JII u Bo BxogHoMm [—I/. Be3 yuera noTepb OH MOXKeT ObLITb
npupaBHEH NPHPALICHHIO SHEPTHH Ha yyacTKe MexAy ceueHusmu [[—I/1 n
[—I xamepbl CMeMeHHs. :

Hcnonbays ypaBHeHue DepHyaau nja 3THX ABYX ceuelnit H BBOAA Ges-
pasMepHble mnapamerphl S=Fy./fc 1 §=Q/Q¢, rie Fx¢ u fc—COOTBETCT-
BEHHO IJIOLIAJH IONEPEeYHOro CeyeHHs KaMepbl CMEleHHs U CTpyH; Q¢ —
pacxon comia (CTpyH), nmoche psifa npeoGpasoBaHHi MOMKHO NOJNYUHTH CJe-

ﬂymmee BhipaxXeHHne:
2
U [ 2 s—2

1
== | =t ——— = (1497} 1.13
5¢ | +(s_1)zsq = +q)] (1.13)
JleiicTBUTEAbHBIA HalOp BOXOCTPY#HOro Hacoca OydeT, KOHEUHO, MeHbIIe
MOJCYHTAHHOrO 110 ypaBHeHHuto (1.13), Tax Kak U3 Hero HeOOXOMHMO BHIUECTD
nOTepH B NPHEMHOR kaMepe, Kamepe cMemenns 1 guddysope. Tem ne meinee
Beipaxenue (1.13) nospoJaser npoaHaH3UpOBaTh H3MeHEHHE OCHOBHBIX Ia-
pamMeTpOB BOAOCTPYHHBIX HacocoB. IIpexie BCero OHO SICHO NMOKA3BIBAET, YTO
2
v
pasBHBaeMBI HACOCOM HaNop IIPONOPLHOHAJEH 5 €, t.e manopy He, ¢
g

KOTOPHIM BOZA TOABOJAHTCS K COILIY. Kpome TOrO, HAOp OnpefessieTcst OTHO-
CHTEJbHON Mofauell ¢ H FeOMETPHUCCKHM IapaMeTPOM S.

Ha puc. 1.12, 6 314 cooTHOmIeHHs mocTpoeHnl Aaa s=1,5; 2,6 u 4. Ha
rpadHKe BMIHO, YTO C YBeJWYeHHeM NOJayd Hanop, pasBHBAEMblil BOAD-
CTPYAHBIM HACOCOM, YMEHbINAETCH; yBeJHueHie napaMerpa § TakKXKe BbHI3bI-
BaeT yMeHbHIEHHe Hallopa.

KIT/1 BomocTpy#HOro Hacoca onpejesseTcss OTHOIEHHEM TOJIE3HOH 3Hep-
THH JKHIKOCTH K NOABeleHHOW. IlomBeneHHylo 3HEPTHIO MOXKHO BBIPa3HTb
CIeAyIomuM 06pa3oM:

Inops =Qcp g He. (1.14)

TlonesHas sHeprus onpeje/sieTcss HaNopoM u noJjesHoi nopaded. Ilocren-
HIOK MOXKHO OIpejefaTb no-pasHoMy. Ec1u BOLOCTPYHHBIH HACOC HCHOIB3Y-
eTcst 11 OTKAuK{ BOJBI, TO MOJIE3HBIM SIBJSIETCS TOJAbKO pacxon Q, mocryma-
IOIIMH B NOZBOAALIYIO KaMepy. B arom cayuae
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In=QpgH,

u KIT[1 BonocTpyiiHoro Hacoca 6yaer: '
QH
QHe

HenicrBurenbrable 3Hauenus KIIJl, mocturaembie Ha npaxTHke B 1noa06-
HBIX YCJIOBHSX, He npeBrimalor 0,256—0,3.

Ecan ke BomocTpyHHEIE Hacoc HCIOMb3YETCA MJs BOAOCHAGMKEHHS HJH
JUISL OXJIaXKIEHHS, TO IIOJIE3HOH siBJseTcs CyMMapHas nogaua Q-+Qc, u Tor-
Ia

n= (1.15)

In=0Q+QlegH,
a poipaxenue nas KILJ 6ynet umers BHA:

yo Qe H
QeHe

B s1OoM cayuae, ecrectBeHHo, KI1[I Buime v moxet pocrurath 0,6—0,7.

BopocTpyfHBEI# Hacoc (THZPO3JEBATOP) IO CBOEMY YCTPOHUCTBY BecbMa
IPOCT H JOCTYIICH AJIs1 H3TOTOBJIEHHS] B MECTHHIX ycaoBHAX. Cleayer, ogHakKo,
HMeTb B BHAY, UTO AJ1A ofecneueHus ero xopome# pabotel Tpebyerca mnpa-
BHJIbHHIE TTOA00D pa3sMepoB H TIHATENbHOe H3roToBJMeHHe. CyllecTBEeHHOE 3HA-
yeHHe HMeeT (pOpMa confa, pacCTOSAHHE OT COIJIa A0 KaMepbl CMEHIeHHs,
(hopMa xaMeprl cMelleHus U auddysopa.

JJist TPAHCTIOPTHPOBAHHUS U IIOJbeMa KHAKOCTEH HCIOJAb3YeTCs TaKkKe
psiL YCTPOHCTB, KOTOPEIE Heab3s Ha3BaTb HACOCAMH B CTPOTOM MOHMMAHUHU
3TOTO ¢/J10Ba. HeKoToprle U3 HUX NIPUMEHSIOTCS B COOPYKEHHAX CHCTEM BOJO-
cHa0xkeHHd U KaHaau3anuu., K HUM B nepBYIO ouepe/b OTHOCSTCS BO3AYLIHbIE
BOLONOAbeMHHUKH, THAPABIHUECKHE TAPAHH H IIHEKOBBIE HACOCHL.

BozaymHblll noAbeMHUK (3pJAH(GT) COCTOMT M3 BEPTHKANbLHOH TPYyOH,
HHXXHHH KOHell KOTOPOH IOUPYXeH I0J ypPOBeHb BOAb B NPHEMHOM Ppe3ep-
Byape (puc. 1.13). BHyTpu TpyOm TPOXOAUT BO3AYXOBOA, IO KOTOPOMY
CXKATBIA BO3AYX IIOAAeTCs KOMIPECCOPOM H PACHBLIAETCS ¢ NOMOIbIO (POp-
CYHKH, Haxomsueics Ha raybuHe Hp. IlinoTHocts obpasyiomieiics npH 3TOM
BO3NYIIHO-BOASHON CMECH QPc¢m 3HAUUTEJbHO MEHblle NJOTHOCTH BOAHI o, B
peayJbTaTe Uero cMechb NogHHMaercs o TpyOe Hajx YPOBHEM BOJH B pe3€p-
Byape Ha BHICOTY. f1.

ITo npuanuIy cOOOIMIAIOMINXCS 'COCYLOB B YCAOBHAX DAaBHOBECHS

Hyp = (Hg+ H) pen-
OTciona HaxOLUM BHICOTY nofkeMa H (Hanop) spaugra:

(1.16)

H=H,—fo¥ : (1.17)
, Pem
3aBHCHMOCTb MeXKIYy Mofadell U ocTalbHEIMH pa0O4YHMH IapamMerpaMu
BO3ZYIIHOTO NOAbEMHHKA MOXKHO HaHTH HAa OCHOBe CJeAYIOMHX paccyXie-
HHH.
dueprud, nepepasaemas komupeccopoM B 1 ¢ 06beMy Uparm, M°, BO3IY-
Xa, OTHECEHHOMY K aTMoc(epHOMY LaBJeHHIO, IPH CXKATHH €ro OT aTMoc-
(EPHOrO NABJEHHUS Parm 1O AABJEHHS P, TIOX KOTOPHIM OH MOABOLUTCA XK QOp-
CYHKe, TIPH U30TEPMHRUECKOM npolecce 6yIeT:

p
Parx
‘HPOH?)BOHHM&H CZKaThbIM BO3IYXOM IIOJI€3HAfA paﬁOTa 3aKJ04YacTCd B
noabeme Q, M3, BoxH B 1 ¢, Ha BuicoTy H:
Ng= pe QH.

YunurhiBasg HensbexHole riorepd nytreMm BeeaeHus KIIH aspaudra v, mox-
HO HaIHCaThb:

N: paTM QB.aTM 1n

Ng=Nn
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Patu
Buipaxas naBnenne p B [1a npu ps=1000 xr/M® U paru=0,1 MIla, u3
ypaBHeHHs (1.18) mocse psina mpeo6Gpa3oBaHHH NOJNYYHM HCKOMYI® 38BHCH-
MOCTb:

PERH =N ParuQp o IN (1.18)

10
Q=1 5 Qo In O 1Hz +1).

Hs popmyss (1.19) clleflyer, 4T0 nojaya 3paHdTa yMeHbIIAeTcs ¢ yBe-
JMYEHHEM BRICOTH noxbeMa H. IIpH NOCTOAHHHX Hanope W 3arayGJeHuH 3p-
Zu¢Ta OHA BO3pACTaeT ¢ yBeJdHueHHeM Qs.arw. Kasanoch 6ml, 31ech KporoTcs
HeOTpaHHYEHHbIe BO3MOXKHOCTH yBeaudeHuss Q. OIHAKO OKa3HBaeTcs, UTO
RpH CAKIWIKOM GOJMBIIOM pacxoie BO34yXa cpefla B BOLONMOAbeMHON Tpybe me-
pectaeT OLITb OOHOPOAHOH, YTO Pe3KO CHHXKaeT 3P PeKTHBHOCTh IPpNAHPTA H
NPUBOIHUT X YMeHbIeHRIo Q U .

B ra6a. 1.1 npuBoASATCA OPHEHTHPOBOUYHBEIE 3HAYEHHA HEOGXOAHMOrO IO-
TPYXEHHS cbopcyHKH n of’beMa II0JaBaeMoro Bo3fyxa, ofecneyusalye on-
THMaJIbHBIH peXuM paboThl apaudra.

(1.19)

YABJIMIA 1.1
3xaveunn H, M
FlapaseTpu
no 16 15—30 30—60 60—99 $0—120
Hg/H 1,6—2 1,2—1,5 1—i,2 0,75—1 0,65—0,75
7= Qg aru/@ 1,6—2 2—2,5 2,56—3 3—3,5 3,54

‘Uro kacaercsa KI1]l Bo3aymHoro noapeMHHKa, TO Laxe B GIaronpHsr-
MbIX YCAOBHSX OH He mpesuimaer 0,3—0,4, a ¢ yueTom IOTEPh B KOMNIpeccope
o6inuit KITH ycranosxu cocraBaser o6muHO 0,1—0,2, Takum ob6pasoMm, no

8 SHepreTHYECKUM M0KasaTe-
| An 7 19M 910 He odeHb 3ddex-
TUBHHHA CIMoco6 moAbeMa
50
‘/ j“/

BOABL.
B To ke BpeMa ycrTpo#i-
40 & cTBO 3paH(Ta Upe3BHIUA-
/ _HO TIPOCTO, OH He HMeer
30
// k)
ot/
// g1 OH nocTaToyHO yAOGeH A
s A Sl noabeMa BOAW H3 CKBa-
- JKHH, 0co6eHHO MaJoro n-
cobpaTtb Ha JIOGOM O00BbeK-
Te, HCMONb30BaB AJS NOKa-
UM BO3AyXa TepelBHXHOMA
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NONBAXKHEIX dYacTed H IO-

sToMy He GoHTcA nomana-

HHS B3BEIIEHHBIX 4YacCTHL.

’ ‘ ameTrpa, B KOTOphie He BXO-
& X 44 nur HH oOMH Hacoc. Bos-
LYIIHBIA NONBEMHHK JIETKO

i
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Puac. 1.13. Bosnymmwf
TOABEMHEK
! — opueMHNR  Gagox; & —

BOSAYIIHAR TPYOGKA OT HOM-
npeccopa,; 3 —= BOIOIIOADEM -
Haf TpyGa; 4 — oficaasas Tpy-
62 CKBaXEAM; § — QopeyaKa

KoMmmpeccop. {uaMerp Bo-
HONMOIBEMHOH TpyOH MoO-
XKeT OblThb OmnpejeneH [0
CKOPOCTH IBHKEHHSI CMECH
HelocpeCcTBeHHO Hajn ¢op-
cyHKOH OoT 2,5 no 3 M/c u



Puc. 1.14. Tapannas ycranosga

! — nwrarene@as TpyGa; 2, §— j
VAapHHMA M HarRetaTenabHu Xaana-
AL, 4 — poanymHbl  KOANAK: 5 —
HavwopHA" TPYGa; .6 — HanopEmfl Gax

Hemoynur

Pnc. 1.15. HlnexoBHit macoc

I — mmyex; 2 — noTOK; 3 — nepegaua; 2z
¢ — 3ASHTPOABEraTeIb

(4
Py o
NANANNANRNNANANY

Vb 2

= A A

— g9

P DA s TN

[0 CKOPOCTH H3J1HBa OT 6 X0 8 M/c; numamerp BosaymmOfi TPYSH MPHHHMAIOT
[0 CKOPOCTH ABHXKEHHS Bo3nyxa 510 m/c. _

F'mapaBauyeckuit Tapan. B THAPABJAAYECKOM TapaHe mNoA’beM
BOAbl OCYIIECTBJISIETCS SHEPrHeH THAPABJINYECKOrO YAapa, KOTOPHIt NePHOIHU-
UECKH NOBTOPSIETCS BCJCACTBHE DE3KOT0 3aKPHIBAaHHA KJAaNaHa TIOA AeficTBH-
€M ECTECTBEHHOro noroka. HempemeHnniM yciaoBmem ans paGoTw TapaHa
ABJISETCA PACNOJIOKEHHE €r0 HHXKE YPOBHA BOABL B HCTOUHHKE.

Tapannas ycranoska (puc. 1.14) coCTOMT H3 mHTaTeqbHON TpyOGH, yaap-
HOTO M HarHeTaTeJIbHOr0 KJalaHOB, BO3AYIMIHOTO KOJINAKa, HANOPHON TpyGhl
u HanopHoro 6aka.

IIpr nycke TapaHHOR YCTaHOBKH B JefiCTBHe BOJA M3 HCTOUYHHKA nocTy-
MaeT N0 MHTATENbHOA TPyOe K yAapHOMY KJamaHy H IO Hanopom H,; BHTe-
KaeT H3 Hero Hapyxy c Bospacraiomefd cKopoctsio. IIpu noBmmenuu cxo-
POCTH 10 HEKOTOpOro npeiesa NaBJeHHe B 3a30pax Han K/I2NaHOM YMEHb-
maeTcd, a JaBleHHe Ha KJanaH CHH3y BO3pAacTaer HaCTOJABKO, YTo 06 as
CHJId 1aB/JCHHS NPEOJAOCJIEBACT Bec KialaHa H Pe3KO 3aKPHIBAET €ro, Iperpa-
ZHB NIyTh A7 BhIXORA BOAH. IIpu 3TOM NIpoHcXoguT rHApaBAWuecKuil yaap,
BCJAENCTBHE Yero NABJEHHE B NIHTATEJLHONH TPYGe Ha HEKOTOPHI KOPOTKH#
ApOMEXyTOK BPEMEHH TOAHUMAETCS BBINIC AABJEHHSI B BO3AYINHOM KOJIIIA-
Ke, HarHeTaTeJbHKIH KJAAallaH OTKPHIBAGTCA H BOZA IOCTYTIaeT 4epes Hero B
BO3RYUIHEIH KOJAMAaK, a 3aTeM TI0 HanopHomy TpyGONnpoBORY B BepXHHI 6ak,
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noAHHMAACh Ha BHCOTY Hy. B TeueHHe nochenymwoineli (pasel rHApaBAKYECKO-
ro yaapa B IHTaTesbHOH Tpy6Ge co3faercs paspexkeHue, H YAAPHHIH Kianad
Moj AeHCTBHEM aTMOCGHEpPHOro AaBJeHHs M HAacTHYHO COOCTBEHHOro Beca
(MaH MpyXKUHBL) BHOBb OTKpHBaerca. ONHOBpeMeHHO MOJ JaB/leHHEM BOJb B
BO3JLYIIHOM KOJTaKe 3aKPhIBAeTCsl HarHeTATENBHRIH KJanaH ¥ TapaHHasd yc-
TAHOBKa BHOBb NPHXOIUT B HCXOAHOe nojoxenue. [locae ITOro LUKA INOB-
TOPSIETCS aBTOMATHYeCKH. UHCJIO THAPABAHYECKHX VIAPOB 3aBHCHT OT pery-
JHPOBKH Tapana u xodebaercs or 20 1o 100 B 1 mun.

Hanop H, Bu6HpaloT B 3aBHCEMOCTH OT MECTHBIX TOMOrpadHueckux yc-
n0Buit — ot 1 10 20 M. Jlawwy mATaTENBHON TPYOH NPHHEUMAIOT PABHOH (O...
8) H,. MakcuManbHas BEICOTA nogbeMa f, pocturaer 100—120 m.

Hlnekoswni#t Hacoc (puc. 1,15). OcHoBHEIM pa6oyuM OpPraHoM BO-
JONOIbeMHHKOB 3TOI0 THINA SIBJAAETCS LIHEK, MPeACTaBJAgomul co60i Ban
C HaBHTOH Ha Hero cnupafeio. Kak npasujo, IIHEK BHIIOJHAIOT ¢ TPEX3aXOA-
HOl CIHpaJblo, uTo ofecneunBaeT 1ojfauyy BOAB H PABHONPOYHOCTb IHHEKA
‘npu JoboMm yriae nosopora. llIHek, ycTaHOB/IEGHHBIA HaKJIOHHO, Bpaliaercs B
JIOTKe, BBIIOJHAEMOM 00BIYHO H3 GeToHa. OKpyXKHasA CKOPOCTb INHeKa 2—
5 M/c cooTBeTcTBYeT uacrore Bpamenus 20—100 MuE—! B 3aBHCHMOCTH OT
auaMerpa IiHeka, JIos nOJdy4eHHsT TaKOH UacTOTH BpaLIEHHS TPHBOAHOM
3JEKTPOABHUTATEIb COSANHSIOT ¢ BAJOM IIHEKa yepe3 PeNyKTOp H/IM vYepes
KJHHOPEMEHHYIO nepeaady.

¥Yron nwakioHa uiHeka npuHEMalorT 256—30°, 4To npu OOLIYHON I/IHHE LIHe-
xa 10—15 M obBecrneynBaer BLICOTY noabeMa 5—8 M. Uem Ooabwe mnopada
NoAbeMHHKA, TeM OoJblue JOJXKHO ObITH NMONEpedyHoe ceueHHe IlIHeKa, YTo
VBeJUUUBAET ero xectkoctb. I[losroMy npu GoJbliell nojaye MOXKHO NPHHH-
MaTb GOJBIIYIO AMHHY IIHEKA, YBeJIUUHBAs TeM CAMbiM BHICOTY NOABEMA.

Tlonaua cepHHHO BHIYCKAEMbIX 3a PYGekOoM IIHEKOBHIX HACOCOB KOJIED-
aetcs ot 15 o 5000 a/c npu BeicoTe moabema 6—7 M. Cpennutt KI1J mmne-
KOBOTO Hacoca cocrtasJjsier okono 0,7—0,75 u ocraeTcs mpakTHUYeCKH I1OC-
TOSIHHBIM B 60JBLIOM JAHATIa30He H3MeHeHHd NOJAauH.

§ 5. HOCTOHHCTBA W HELOCTATKH HACOCOB PA3JIHYHBIX THNOB

Ecau roBopuTh 0 BO3MOXKHOI Mojaue, TO 1O Mepe ee BO3pacTaHHsl Haco-
CH pacrnoJjiaralores B clenymoouieM nopsanke (puc. 1.16): o6beMHBe HacocH,
LleHTpoOeKHBIe HACOCH H OceBhie Hacoch. Ecan Xe B xauecTBe OCHOBHOTIO
napaMeTrpa paccMaTpHBaTb MAKCHMaJbHO BO3MOXKHOE 3HaueHHe Hanopa, To
nopsanox Gyner oopaTHeiM. UTo KacaeTcsi BOLOHONBEMHHMKOB CIEUHaAbHBIX
THIIOB, TO BCE OHH, BKJKOYasl CTPYyiHBle HAcOCH, B noae f—Q 3aHuMaloT 06-
JaCTH, MpUJIeralonie K OCAM KOOPIHHAT M XapaKTepH3yeMbIe MaJjbIMH 3Ha-
yeHHAMH au60 Hamopa, qubo moaauu. Takum o6pa3oM, NpPaKTHYUECKH Bech
Auanasod HanopoB oT 1—2 no 10 000 M 1 nofady OT HECKOJbKHX JHTPOB KO
150 000 M3 B 1 u nmepekpriBaercs GOJLIIHM YHCJIOM THIIOPA3MEpPOB, XOpOIIO
OCBOEHHHIX MMPOMEIHIIEHHOCTHIO HACOCOB.

B TO e BpeMs IpH pelIeHHH Bonpoca 06 HCIIOJb30BAaHHH KaKoro-nubo
Hacoca B TOH WJIM HHOHM TeXHOJOTHUYECKOH yCTAaHOBKE pellaloliee 3HadeHHe,
MOMHMO pabounx nmapaMerpoB, NpHOOPETAIOT ero 3KCIIyaTalHOHHBIE KadecT-
Ba, O KOTOPHIX, B 4aCTHOCTH, roBopuiochk B § 1.

IIpoananuaupyem B 3TOH CBSI3H AOCTOMHCTBA M HELOCTATKHM PAaCCMOTpPEH-
HBIX HAMH HACOCOB U Olpejensiomde 00JacTH HX BOSMOXKHOIO IPHMEHEHUs
B COOPYKEHHSIX CHCTEM BOMOCHAGKEHUS M KaHAJAH3aIlHH.

JlomacrHbie HacocH . LleHTpoGexkHEbie H OCEeBble HACOCH OfecIedH-
BAIOT NJIABHYIO H HEIIPePBIBHYIO [OAAUy NepeKaudBaeMoH XKHIKOCTH IIPH Bhi-
COKHX 3HaueHusx Kos(duuuenta mnosesnoro AeHdcTBHs. OTHOCHTENLHO He-
CJI0KHOE YCTPO#icTBO 0OecneynBaeT BEICOKYIO HX HAAEXKHOCTb H JOCTATOUHYIO
JOJITOBEUHOCTh. KOHCTPYKLHS NMPOTOUHON YaCTH JIONACTHHIX HACOCOB H OT-
CYTCTBHE TIOBEpPXHOCTEH TPEHHS JONYCKAET BO3MOXKHOCTL lNepeKaunBaHHs 3a-
TPA3HEHHBIX XuAKocTeH. IIpocToTa HENOCPEACTBEHHOrO COEIHHEHHUS C BBICO-
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Puc. 1.16. Tlpemens! HM3MeHEHHS NapaMeTPOB HacOCOB PA3JTHTHBHIX THIOB

KOOGOPOTHHIMH TIPHBOLHBLIMHU ABHMAaTeAsIMH CNOCOGCTBYET KOMNAKTHOCTH Ha-
cocHoro arperata u nosuimerHio ero KILL. ‘

Bce 3TH NOJOXKHTEJbHBIE KauecTBa LeHTPOOEXKHBIX 1 OCEBHIX HACOCOB
npUBEaM K TOMY, 4TO OHH SBJSIOTCH, MO CYIIECTBY, OCHOBHLIMH HAcOCaMH
BCEX COOPYKeHHH BOAOCHAGMKeHHs W KaHaausalud. LlenTpoGexHnie n oce-
Bble HACOCH INHPOKO HCHONb3YIOT TaKkKe B CHCTEMax OGOPOTHOrO IBHIKE-
HHS JKMJKOCTEH, B CYLONOIbLEMHBIX COODYXEHHAX, Ha OPOCHTEJbHBIX H OCY-
IIATEJbHEBIX HACOCHBIX CTAHUMAX.

K HemocraTKaM IEeHTPOGEXHBIX HaCOCOB CJl€LyeT OTHECTH OTPAHHHCH-
HOCTb HX IIPHMEHEHHs B 06/1acTH MaJblX NOAay H BBICOKHX HanopOB, 4TO OG-
sicusiercs cauxkenneM KIIJL mpu yBennuyeHHH uucia crynened. KMsBecTHble
CNOXKHOCTH B SKCINIyaTAalld¥ HACOCHBIX YCTAHOBOK ¢ IEHTPOGEXHBIME HACO-
caMU BO3HHKAIOT TakkKe H3-3a HeOOXONMMOCTH HX 3alOJIHEHHUs HepeKauyHBae-
MOf XKHAKOCTBIO IIEPe] BKJAOUeHHeM B paboTy.

3TH HeJJOCTATKH OTCYTCTBYIOT y BHXPEBBEIX H LEHTPOOEXKHO-BUXPEBHIX Ha-
cocoB. Oanako BcaenctsHe HeBbicoxoro KIII OHu HaxOmAT NPHMEHEHHE
AMIIb B HeGOJBbIIMX aBTOHOMHBIX CHCTEMax BOJOCHAGXKeHHS H, KpOMe TOro,
HCTIIOJL3YIOTCA B KAuecTBe BerioMoratesbHux (cM. § 44) Ha XDYIHEIX BOIO-
MPOBOJHBIX U KAHAMH3AHOHHBIX HACOCHBIX CTAHIHAX.

O6bemMHEBE HacocCh. HecOMHEeHHLIMH JOCTOHHCTBAMH IOPLIHEBBHIX
H MJIYHXEPHBIX HAcOoCOB fBAAIOTCSA BhICOKHH KIT ¥ BO3MOXKHOCTL INOAAYH
He3HAUHTEJbHBIX 00BEMOB JKHUAKOCTH TIOL CKOJb YrOAHO GOJBIIAM 1aBJEHH-
eM. B TO e BpeMsi HEpAaBHOMEPHOCTb NTOJAUH, CJIOXKHOCTb COeTHHEHHS C NpH-
BOZHLIM JBHTaTeJeM, HaJHuHe JerKO H3HAIIMBAIOMHXCA KJIalaHoB, THXOXOM-
HOCTb, a CJef0BaTeJbHO, O0NbilHe pa3Mepbl H Macca HMCKIYAIOT BO3MOXK-
HOCTb HX IIPMMEHEHHS Ha COBPEMEHHBIX BLICOKOIPOH3BOAMTENbHEIX HAaCOCHBIX
CTaHIMAX CHCTEM BOJAOCHAGXKeHns W Kanaiausaumuu. JInmb upesBelYaffHO
penKo BepTHKaJbHBlE IOpPLIHEBble HACOCH elle NMPHMEHSIOTCs IJIs [OoAbeMa
BOJL! H3 CKBaXXHH MaJioro nuavMerpa (1o 200 mm). MoaudHuupoBaHHbIE
NOpLIHEBbIe HAacOCHl TIPeJHa3HaueHbl AJ8 NnoJdayu GeTOHa W pacTBOPOB IPH
TIPOH3BOACTBE CTPOHTENbHBIX pador (cM. § 36).

O6beMHble HACOCH C BPAllaTeJbHBIM ABHXKeHHeM palbouero opraHa KOH-
CTPYKTHBHO Gojiee IPOCTH M 00eCneuHBAlOT TVIaBHYI0 MOLAvy nepexavnBae-
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Mo# KuJgKkocTH. OfHAKO OYeHb MaJeHbKHe NOAAYH IIeCTePEHHRX H BHHTOBRI%
HacocOB B COYETAHHH ¢ HX CIOCOGHOCTBIO TIepeKaUHBATh BSI3KHE  KHIKOCTH
onpenensiju o6JaCTb HX NPHMEHEHHs B KauecTBe IHTATE/bHHIX HACOCOB
CHCTEM T'HIPONpPHUBOAA, ABTOMATHKY H CMa3KH.

Borocrpy#inme HacocH. JlOCTOMHCTBAMH THAPO3JIEBATOPOB SB-
JAa10TcA HeboJbIiNe pa3MepHl, IPOCTOTa YCTPOACTBA, CIOCOGHOCTL NMepeKauu-
BaTb XKHAKOCTH C GOJbHIHM COJEepXKaHHeM B3BelleHHBIX HaHOCOB H BHCOKas
HaflexXHOCTh pabGoTh. BonocTpyfHble HacocH HaXOASAT IHHDOKOe NpPHMEHeHne
TNPH IPOH3BOACTBe 3eMJASHHX pabor cnocoboMm rufpomexanusamuu. Hx npu-
MEHSIOT TaKXe JJs OTKaYKH BOJAH H3 TIyOOKHX KOJOALEB, apTe3HAHCKHX
CKBaXXHH, KOTJIOBAHOB, TPaHIIeH, AJA MOHHXKEHHS YPOBHS FPYHTOBHX BOA B
UI10QUIbTPOBHIX ycTaHOBKaX. Ha xaHanu3auMOHHLIX OYHCTHHX COOPYIKEeHH-
X BONOCTPYHHBIE HACOCH IPHMEHSAIOT JJIs NMOJbeMa HIJaMa, OCeBUIEro B
MeCKOJIOBKaX necKa H JAJid NepeMeIlHBAaHM HJa B MeraHreHKax. Ha kpyn-
HbIX HACOCHBIX CTAHIUAX BOLOCTPYHHbIE HACOCH HCIOJB3YIOTC B KauecTBe
BCIIOMOTaTeNbHHX JJS OTCACHIBAHMA BO3LyXa H3 OCHOBHBIX HACOCOB Tepen,
HX 3aNyCKOM H I NOBLIIIEHHA BCACHIBalOmiell COCOOHOCTU LEHTPOOEIKHBIX
HACOCOB. _

K HezocraTkaM BOAOCTPYHHBIX HacocoB otHocaTca Huskuil KILI u HeoG-
XOIHMOCTb nogayd 6osbmoro o6beMa pabouefi BOAR NOA ZaBiaenueM. [1oarto-
My NpHMEHeHHe THApPO03/eBaTopa B KaX/IOM KOHKPETHOM cJydae JOJXKHO
6LITE 0GOCHOBAHO 9KOHOMHYECKUMH PACUETAMH. ,

Bosaymueu#i noAwveMHHK. [Ipocrora ycrpoficTBa, Jerkuit yxon
H HafeXHOCTb paboTH 3paudTOB MO3BOJASIOT HM IIPH ONpENeJEeHHHX YCAOBH-
AX YCHEIHO KOHKYPHPOBATb ¢ LEHTPOOEKHBIMH HACOCAMH NPH TIOA'BEME BO-
Abl U3 IYOOKHX CKBAXKHH, NOAa4e XHMHUYECKHX pealeHTOB H HJa Ha BOXO-
NPOBOJAHBIX ¥ KAHAJH3aIHOHHBIX OUHCTHHEIX coopyxeHusx. OnHako Heob6xo-
IUMOCTb ‘Gosbiuioro 3aray6aenus dopceyuxs u Manmi KILIL ycranosku sa-
CTaBJSIOT KaXAbH pas 060CHOBHIBATH NPHHAMAEMOe PEHICHHe TEXHHKO-3KO-
HOMHYECKHM CDaBHEHHeM BapHAHTOB C HCIOJL30OBAHHEM HACOCOB pa3HYHBIX
THIIOB. ‘

FmappaBaumueckue TapaHBK, Xapakrepusyembie HeGOJbIIHMH
TojflayaMH, HaXo[AT NPHMeHEeHHe B HeOOJbIOHX YCTAaHOBKaX aBTOHOMHOTO BO-
NOCHAOXeHUs C Ce30HHBIM, KaK NPaBHJO, PeXKHMOM pPaboTHL.

[liHeKOBLIEe HacCOCH MOTYT OKa3aTbCs BecbMa 3 GeKTHBHBIMHE NIpH
nepexkavyke CTOUHBIX BOJ H 0CafiKa Ha HeOOJbIIyIO BEICOTY (5—8 M).

['JIABA 2
PABOYHA NMPOLLECC JIONMACTHBIX HACOCOB

§ 6. HANOP, PA3BHBAEMbBIA HACOCOM

B cooTBeTcTBHH ¢ H2HHBIM paHee OUpelEJeHHEM, HAOPOM HACOCA Ha3bi-
BaeTcAd IIPUpALleHHe yNeJbHOM SHepPrHH IepeKauuBaeMOH KHIKOCTH Ha
ydacTKe OT BXOJa B HacOC IO BEIXO/A H3 HETO, BHIPAXKEHHOE B MeTpax.

CornacHo ypapHeHHI0O DepHyanu, nojHaa ynelbHas SHEPrdsl mepexadn-
BaeMOH XUAKOCTH IIPH BXOHE B HacOoC (CeueHHe #— H Ha puc. 2.1)

02
p
3H=zﬂg+-—8+__n—v
P 2

FIe Zy— BHICOTA LIEHTPA THIKECTH CEYEHHA H —H, M;
py — NaBJeHHe Ha BXOJe B Hacoc, Ia;
Ux — CHOPOCTh ABMMKEHUS XKHUAKOCTH Ha BXOXE B Hacoe, M/c;
g — VCKOPeHHe CUJIbl TAXKECTH, M/c?;
9 — IJIOTHOCTh XKHIAKOCTH, KI/M3,
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[fennas yzenbmas 3nep- | o
THS nepexayuBaeMol XKHUIXKO- 0
<TH NPH BHIXOAE H3 Hacoca J -
(cevenHe k—x) - - — ==

o2
Pr K

I = g4 2
x*zxg'*‘v +2

TIe Zx-— BHICOTA UeHTpa T4-
XKECTH CeYeHHA K—K;
Px 1 Ug— COOTBETCTBEHHO al- &
COJIIOTHOE HaBJIeHHE
H CKOpPOCTb MOTOKA B

. 3TOM CEYERHH.
CnenoBaresabHo, npupaiie- K —— 0 K
HHE YHENbHON 3HEpPruW nepe-
KauHBaeMOH  XHAKOCTH Ha
YY4CTKE OT CeYeHHd H—H Jo
CeYeHH K—K, HJH, TOBOpS

Pam
APYTHMH CI0BaMH, Hamop Ha- piii _ )
’_ = ="
coca, M, = —

Y,

= gi (Fx — Fw)=(2¢x—2y) +
+ Pk — Pa "1'< _012{ . @.1) Pac. 2.1. Cxema ycranoBKH Haceca
rE 2g
CyMMa 1ByxX NepBHX u/ieHOB ypaBHenus (2.1) npencrasiasier cobof
Pa3HOCTL H3OLITOYHLIX AABJICHHN B CEYCHHAX H—H H K—K, NPHBELEHHEIX
K OCH Hacoca, H HaspIBaeTCs MaHOMETPHYECKHM HaNopOM:

Px— P,
Husp= (zx—2) +=—. 2.2)
pe
Ternpa nanop uacoca
4~
H = Hyay + Y | 2.3)
Taxum o6pasom, Hanop Hacoca paBeH MAHOMETIDHUSCKOMY HAIODY. ILIKC ...
DasHOCTE CKOPOCTHE 'mmg;wmmm.mmmmwmnu%,,.ﬂ-xax,;_w
LIpH OJHHAaKOBBIX JHaMeTpPax BCACHIBAIOLIETO H HanopHoro mnatrpyOxoB

[

Un=>Ux 1 HAMOp fracoca-pasen WAHOMELPHUECKOMY HANIOPY. ,,

Ha TipakTiKe MaHOMETPHIECKHA HaloOp NpH PACHONOREHAN CCH~FATOCT™
Bblllle YPOBHSI JXKHIKOCTH B HHXHeM OaccefiHe (cM. puc. 2.1) onpenensiercs
BLIpaXKEeHHeM

Hyag = My + V,,

rie Mo 1 Vo — noxasanus MaHOMETpAa M BaKyyMMeTpa, NPHBEJCHHBE K OCH
Hacoca, M.
IIpu paGore Hacoca ¢ LOANOPOM, T.e. NIPH pAacCIOJOKEHHH ero HHXKe
YPOBHA KHAKOCTH B HHXHeM 0accefiHe, MaHOMETPHUYECKHfi HMalop ompe-
Zenisierca PasHoCTbIO

Hnan= Mg'—MBc,

rae My u Mg°— npHBefleHHBEe K OCH HAacoca NOKa3aHHS MaHOMETPOB
COOTBETCTBEHHO Ha HANOPHOM H BCaCHIBAKOLIEM NaTpys-

Kax Hacoca.
B-sonacTubix Hacocax ¢ BePTHKAABLHEIM PACHOMOXKEHHEM Bajia IpH MOJ-
CieTe MAHOMETPHYECKOTO Hanopa NOKasaHWA MaHOMETpa M BaKyyMMeTpa
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NPHUBORATCA K NOMepeyHodl ocu pabouero xojeca, a eCad HacoCh = MHOro-
cTyneHyatse — K ocu pabouero kojeca I cryneHn.

[To 3aBucuMocth (2.1) uau (2.3) nanop Hacoca H omnpenensdercs JAKIIb
Ha JeHCTBYIOLIMX HACOCHBIX ycraHOBKax. McmoapsoBaTh MX ANsl mojcuera
Hamopa MPOeKTHPYEMOH YCTAHOBKH HeJb3d, TaK KaK JaBJA€HHA Py H P
paBHO KaK M MaHOMETPHYECKHH HAMop, ABJIAIOTCA B 3TOM cjaydae HCKOMBI-
MH BeJHYHHAMH.

IIpumenuM ypaBHeHHe DepHyann JJ1a MOTOKa JKHAKOCTH Ha yuacTke
MeXay ceueHHuAMH 0—0 H H—H: :

Paru Py | Un
L:-zﬂg_}_—;'-’—_}_? +hwa_ﬂg,
HJIH
02
Pa_ Pamm _ B
e o Zeg — 7 ho, , & (2.4)

M MeX]y CedeHHsIMH K—K H 3—3:

2
p v P
2g+ A =Hag + o w8
e 2 P ks
HJIH
2

P p Uk
p_x'-’:Hcrg_ng‘f‘ al;m — T +hwx__3g- (2.5)

[MoncraBum ypaBrenus (2.4) u (2.5) B 3aBHCHMOCTD (2.1) u nocje cok-
pallCHHS OAOGHBIX 4/IeHOB, HMEIOIMX pasHble 3HAKH, IIOAYIHM:

H=He+ b,  +hu_ (2.6)

roe Her— CTATHUECKHE HANOP MM PasHOCTb YPOBHEH cBOGOAHOR TOBEPX-
HOCTH ¥KHIKOCTH B HHXHEM H BepxHeM OaccedHax;
h“’a , — TIOTeDH HaTopa Ha y4acTke noroka MexXay ceuenusmu 0—0 @

H—H (BcacHLIBAIOWAs JHHUS Hacoca),
hew , — TOTepH Haropa Ha yyacrke MOTOKa MeEXKAY CeYeHHAMH K—K 1N

3—3 (uamopHasi JHHHA Hacoca).

Takum o6pasoM, HAMOp Hacoca NPeACTaBafeT cobofi cyMMy cTaruye-
CKOFO Hanopa H [OTepb Hanopa (MeCTHHIX W 1O L/IHHE), BO3HHKAIOUINX IIpH
[BHXCHHH NEPeKaudBaeMoil XKHAKOCTH TIO CHCTeMe BCACHIBAIOUIMX H HaNop-
HBIX TPYOOIPOBOLOB OT HHXKHErO 6acceiiHa /10 BEPXHETO.

YpoBHE CBOGOAHOH IOBEDPXHOCTH B HHXHEM H BEPXHEM facceliHax, a
cJIeN0BaTe/bHO, B CTATHYECKHI HANOp BXOASAT B YHCJIO HCXOAHBIX JaHHBIX
JLJISi IPOEKTHPOBAHUS HACOCHOH YCTaHOBKH.

[ToTepu Hanopa h’”o , H h"”x , A 3afaHHOf rojadn Hacoca Q on-

pelessIOTC PACTIETOM IO NPHHHMAEMBIM B IDOGKTE KOHCTPYKTHBHBIM ma-
paMeTpaMm (AHAMeTpBl, NPOTSKEHHOCTb, MaTepHal, obopynoBaHue H T. 1)
BCACHLIBAIONUIEr0 W HAOPHOTO TPYOONIPOBO/IOB. ‘
FOCT 17398—72 npemycMarpuBaeT BBEeeHNHe HOBOTO rnapaMerpa, Ha-
3pIBAEMOr0 JNABJEHMEM Hacoca p, Ila, W ompeaensieMoro 3aBHCHMOCTBIO
2 —02

p=pc—pate— 5 P& Ex—) @7

§ 7. MOILHOCTb HACOCA, KO39®HIUEHT MOJIE3HOIO AERCTBHA

Monesnasg MomHocCTb Ecam Hacoc TIoAaer B 1 ¢ U3 HHXKHEro
GacceiiHa B BepxHHil 00beM XKHIKOCTH Maccoli m, TO coBepuiaeMasi HM TO-
Je3nas pabora paBHa mgH, JIx.
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Ipu nomaue Q, M3/c m=pQ, a noJje3Has MOWHOCTb Hacoca (pabora B
1 ¢) 6ymert:
Na=pgQH. (2.8)

Hcnonbsys ypaBeenne (2.7), dopMyay [Jsi OUpefeNeHHs: MNOJIE3HOH
MOII{HOCTH HACOCa MOXKHO NPEeJCTaBHTb B BHIE:

Np=Qp. (2.9)
MouwunocTte Hacoca. BcrexnctBue Heus6GeXHBIX MOTEPb SHEPTHH
B cCaMOM Hacoce norpebJsieMas HM MOLIHOCTb JOJXKHA ObiThb OOJblle IIOJE3-
HOW MOIMHOCTH. DTH NOTEPH YUYHTBHIBAKWTCH KO3(P(HIUEHTOM NOJE3HOTO nefl-
CTBHSL 1), NPEACTABASIOUWEM COGON OTHOIIEHHe MOJe3HON MoumHOCTH Np K
MOIIHOCTH Hacoca N:
1= Ngp/N.

CoOTBETCTBEHHO MOIIHOCTb Hacoca N=Ny/m. IloacraBass 3HaueHue
Ny u3 dopmyns (2.8), nonygaem: ,
N=pgQHm=QpMm. (2.10)

KII/[ Hacoca yuHThHIBaeT BCe NOTEPH, CBS3aHHBIE C Tepenauelf HacOCOM
3HeprHU [epexauyuBaeMOl XHUJIKOCTH. DTH NOTEPU MOXKHO TIPEACTaBHUThL B
BHJIE CYMMBI TpPeX OCHOBHEIX BHOB IOTEPb: THAPABIHUECKHX, OOBEMHBIX X
MeXaHUUeCKHX.

FnapaBnuuecKkHe MOTePH B HAacoce Ha BCeM YyuacTKe JBHIKE-
HHA NepeKauyuBaeMOH XKHAKOCTH OT BXOJAAa B HacoC [0 BBIXOAA M3 HEro
CKJaIbIBAIOTCS M3 MOTepb HA TPeHHe XKUAKOCTH O HampaBJfIoOllHe ee IO-
BEPXHOCTH M BHXPeBBIX NoTepb. IlepBrie moTepn 3aBHCAT OT LIePOXOBATOCTH
CTEHOK H pa3MepoB IIPOTOYHOH YacTH. DTH {10TEPH NPONOPUHUOHAJIBHEl KBaj-
paty cpefHell CKOPOCTH TeuyeHHs. BO3HMKHOBeHHE BHXDEBLIX NOTEPb 3aBH-
cHT 0T MHOrux ¢akropoB. OcobeHHo OOJbIIKe BHXpeBHE HMOTEPH BO3HHKA-
IOT NPH PE3KOM MOBOPOTE IIOTOKA M BHE3ANHOM pAaCIIUPEHHH CEUEeHHs, TakK
Ha3blBaeMble T10TEPH Ha yaap. 3HAUHTCIbHBIE BUXPEBbIE TOTEPH BO3HHKAIOT
IpH OTPEIBE NMOTOKA OT BXOJAHEIX KPOMOK JONAacTeil Kojeca Ha peXHMax pa-
60THl Hacoca, OTVIHYAIOHXCS OT PacueTHOro.

I'uapaBnuueckue norepu kA oneHunBamrcs ruapasiandeckuM KIT

_H
CH b

O6bemube moTepu OOYCNOBJEHH BHYTPEHHHM NEPETEKaHHEM
XKHIKOCTH uYepe3 3a30pbl MeXKAY BpallaloIuMcs pabouHM KOJIecOM H He-
MOABHKHBIMM [eTaNAMH KODPIyca Hacoca M3 O6JacTH BHICOKOI'O JaBJIEHHSA B
obsacTb HHM3KOro fAaBienHsi. Hanpumep, B weHTpoOexHOM Hacoce (CM.
puc. 1.2) wacth XKHIKOCTH H3 CHHPAJBHOrO OTBOJAA B 00x0A pabouero xose-
ca 'MOXKET nepereub OOpPaTHO BO BCAachIBalOMHMH natpy6GokK; B 3TOM ciaydae
OHa He NMOCTYNHT B HaNOpHBIA TpPyOOIpPOBON, XOTsi Ha Hee W OLLIA YyiKe 3a-
TpaveHa sHeprud. To Ke camMoe NPOUCXOLUT M TPH NPOTEKAHHH XKUJLKOCTH
uepe3 KOJbLEBYIO liesib MeXJy BHYTPEHHEH MOBEPXHOCTBI) KaMephl H TOp-
namu jonacreit padouero xojeca y oceBbIX HacocoB (cM. puc. 1.4, a).

Ecan nacoc mojgaer B HanmopHbI TpyOONpOBOA pacxon Q, a uepes 3aso-
pbl neperekaer pacxon AQ, To ¢akruueckass noxaua pabouero KoJeca
cocraBasieT Q-+AQ. O6bemuniit KIIJI nHacoca xapakTepusyercss OTHOIIe-
HHEM

N (.11)

Q
W= o aAg " (2.12)
MexauuueckHe NOTepH BH3HIBAIOTCA TPEHHEM, CBS3AHHBIM C
BpamleHHeM Basa W pabodero xosdeca Hacoca. K HHM oTHOCATCA TNOTepH B
HOAMIMIIHUKAX M CaJbHHKaxXx M TaK HA3BIBAEMbIE JHCKOBBIE TIOTEDH, BO3HH-
KalollMe B pe3yabTaTe TPEHHUS BPAUAIOUIMXCA HACTEH O KHIKOCTD.
Mexanuueckuit KIT
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ﬂuex—“——""r s (2.13)

rae Nyex — MeXaHHYECKHME TIOTEPH MOIIHOCTH; -
N—Nyex — runpasjanyeckas MOIIHOCTb, T. €. MOIIHOCTb, NepefaBaemas
pabodHM KOJIECOM HACOCa MOTOKY XKHIKOCTH.
3Hast cOCTaB BceX IOTePb, MOXKHO C HX YYeTOM ONpPEAENHTh MOLIHOCTb
Hacoca N u HafiTu BoipaxeHnue aas ero KITI (n). .
Ha ocnoBanun ana/in3a noTepb 3HEPTUH B HACOCE NOJAYUHM:

7 N—Nuyx=pg (@+AQ) (H+hy).
C yuerom opmyas (2:10) umeem:
___H Q N — Nyex
T H+h) Q+AQ N

1 (2.14)

UJIH OKOHYATEJIbHO
1 = T o6 Thuex» (2.15)

1. e. KI1Jl Hacoca npercrasiiser co6Goit mpoHsBederHe OOBLEMHOro, THAPAB-
JHYECKOTO M 'MeXaHuuecKoro ko3t ¢uuueHTOB mone3Horo geicrsusa. KILI
Hacoca ONpelensieT CTelleHb COBEPHIEHCTBA €ro KOHCTPYKIHH KakK B TH/paB-
JIHUECKOM, TAaK 4 B MeXaHHYEeCKOM OTHOLIEHHH. Y COBpPEeMEHHBIX HacoCOB
1:=0,9...0,95; 106=0,95...0,98 ¥ Nuex=0,9...0,97. 3HaueHne n A1 Kax-
JLOro Hacoca MeHSIeTCsl B 3aBHCHMOCTH OT peXHMa paboTel. MakcuMalbHbIE
sHauedua KIIJ cepuiiHO BHIIYCKAaeMBIX KPYNHHIX HacocoB JOCTHTaIoOT
0,9-0,92, maanix — 0,6 — 0,75. ‘

INpumep. TpeOyerca onpemesJuTh MOIUIHOCTD HACOCA, NMepEKAYHBAIOIIENO BOXLY, HCXOI%

H3 CJIEAYIOIIUX NaHHBIX: NoZadya Hacoca Q=83 m%c; craTnueckufi Hanop Hor==45 M; OOTEPH
Hamopa BO BCachiBaiolieM TPYGOMpPOBOZe Hacoca NMPH paccMaTpHBaeMOH mnojade h”o— =
H
=1,2 M; HOTepU Hamopa B HamopHoM TpyGonposome h, =58 M.
K3
Pemeunue Hanop nacoca no ¢opmyne (2.6):

H=45+4+1,2+45,8=052m.

INoaesnan MOWHOCTL Hacoca No ¢opmyne (2.8) mpu p==(1000 kr/m® u g=9,81 m/c%:

Ng = 1000.9,81-3.52 = 1 528 360 Br ~ 1530 xBr. .o 3 2.
Momgrocts Hacoca ¢ yqé’rom ero KIJ n==0,82 no dopmyae (2.10): b
1530 '
N =T = .
0,82 1865 kBr

§ 8. KHHEMATHKA IBH)XEHHSA )XHIAKOCTH B PABOYHX OPFAHAX HACOCOB

IIpeoGpa3oBaHue NMOABOAHMON K HAacOCy MeXaHHUYECKOH 3HEPTHH B 3Hep-
THIO ABHXYLieficA XHAKOCTH B JIONACTHBHIX HACOCAX NPOHM3BOLHTCA 32 CHET
HEIOCPEICTBEHHOTO CHJOBOTO BO3AEHCTBHN JomacTefi paboyero Koseca Ha
JKHJKOCTb, 3aMOJHAIONIYI0 €ro KaHanbl. PaGouee xojieco SB/SETCS, TaKHM
06pa3oM, OCHOBHHIM 3J€MEHTOM Hacoca, a KHHeMaTHYeCKHe IOKaszarek
(3HAueHHs M HaTpaBJeHHA CKODOCTell, TDAEKTODHH HBHXKCHHA H T. IL.)
NBHKYILEHCS Uepe3 KOJecO KHUAKOCTH OKasblBAIOT pellaloillee BJIHSIHHE HA
3HepreTHYeCKHe mapaMeTpel Hacoca (Hamop, nojaua, KILIA).

CorsiacHo OOLIMM IIOJIOKEHHUAM MEXaHMKH XKHJKOCTH, aOCOJIOTHas CKO-
pocTb v B o6sacTH JOMACTHOTO Kojieca MOXKeT OBITb IIOJIydeHa KaK reoMer-
pHYeCcKast CyMMa OTHOCHTEJIbHOH W H NEePEHOCHOH 4 CKOpOCTeH.

B BextopHO#K popme

v =w -+ u. (2.16)
Onpenenenre 3HaueHHH H HaNpaBJeHHH OTHOCHTEJIbHOH M II€PEHOCHOR
CKOpOCTEH IPOM3BOJHTCS Ha OCHOBE YNPOUIEHHBIX TEOPeTHYECKHX CXeM Te-
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Pnc. 2.2. Tapanrenorpamu CKODOCTEl MOTOKa B paboueM KoJece UEHTPOOEKHOTO Hacoca

YeHuA, HanGoJee O6MH3KO NPHOIHKAOUIHXCH K AEHCTBHTEIBHOMY XapaKTe-
Py ABMMXCHHUS XKHAKOCTH B MEX/IONAaCTHbHIX KaHalax paGouero xoseca Ha-
coca paccMaTpHBAaeMOro THMa. :

B ocHoBy npencrasnenus o6 ycranosuBmeMmes JBHXKEHHH IIOTOKa 4Ye-
pe3 pabouee Ko/leco HEHTPOGEXHOTO HacOCa HOMOKEHA TUnoTesa O CTpyii-
HOM Teu€HHH XHIAKOCTH. CorsacHo 3Tolf FrHIoTese TPAeKTOPHA KaXKAOH
HaCTHIB JKUAKOCTH B NIpefesaX MeXJONAacTHOTO KaHala Kojdeca Mo ¢dopme
COBMajlaeT ¢ KPHBOH ouepranus JonactH. CTporo FOBODS, TaKoe JIBHXKEHHe
MOXKeT HabJIOAaTbhCA JHINL TIPH GeCKOHEYHO GOJBLIOM WHCIe 6eCKOHEUHO
TOHKHX Jsonacteh. Tem He Mehee nmpH pacueTe TIPOTOUHOfN wacTH IeHTpobex-
HbIX KOJIEC ¢ 4aCTO DacnoslOXEHHEIMH JOTACTAMH, 06pasyiomumuy KaHa/u
GOJILINOH ITHHBL 10 CPABHEHHIO C pasMepaMH NONEPEYHOTO CEYEHHS, TAKOE
AONYyLIEHHEe B NEPBOM NPHOJIHAKEHHH SBJSETCH BIOJNHE OGOCHOBAHHEIM.,

Hpennonoxum, uro 3amanmp reoOMeTpH4YeCKHe DasMmepnl paboyerc xoJe-
ca UenTpobGexHoro macoca (puc. 2.2, a), ero o6beMHas nogaua Q u Yacro-
Ta BpauenHa n. OnpeneiHM, nmoab3ydach THIOTE30H © CTPYHHOM TEYeHHH,
SH2UCHHE W HanpaBJieHHEe OTHOCHTENBHON CKODOCTM Ha MJIOCKOM CEYeHHU
kaHaja, NepNeHANKY/IAPHOM OCH Hacoca B HEKOTOPOi TOUKe NOTOKA, OTCTOS-
WeH OT OCH BpPaIleHHs Ha PACCTOSIHHH r (pHc. 2.2, 6). OTHOCHTENIBHASA CKO-
POCTL B STOM c/lydae HalpaB/JeHa MO KacaTeJbHOM 'K TIOBEDXHOCTH JIOMACTH.
s onpenenenus ee aHaueHus BOCIOJIb3yeMCsl YPaBHEHHEM HEpasphIBHOC-
TH, COCTABHB €ro I/ UUIHHAPHYECKOTO CeYEHHs MOTOKA, NPOXOAAMIEro ge-
pe3 paccmarpuBaeMylo Touky. Ilnomanpb aToro ceueHus, sa BeYeTOM qacry,
33HATOH TOJINMHOH JionacTel, 0603HAYHM qgepe3 f,. Paauaabuas cocras-
JSI01asT CKOPOCTH IIOTOKA

wr = Q/f. ’ (2.17)

YunteBasg ko3 duuneHTOM P CTECHEHHE CEYeHHsi TEJIOM JIOmacTel WIM-
PHHOR b, monyunm:

fr=2mrby, (2.18)
B
Q
i (2.19)
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[TepeHocHas CKOPOCTb B paccMaTpHBaeMOH TOYKe IIOTOKA paBHa OKPYK-
HOH CKOPOCTH BpauleHHs KoJeca:

2nrn
60

U HalpaBJeHa MO KacaTeIbHOH K OKPYKHOCTH DajHycOM r B CTOPOHY Bpa-
LHEeHHUS.

PaamanbpHasi cOCTABJIAIOMAA OTHOCHTEJIbHOH CKOPOCTH W, JEXKHT B pac-
CMaTpHBaeMOH IJIOCKOCTH H MNEPIEHAHKYJAAPHA BEKTOPY epeHOCHOH CKO-
poctu #. KacarenbHas K TOBEPXHOCTH JIONAcCTH, IO KOTOpO#i HampasJeHa
OTHOCHTEIbHAS CKOPOCTh @, 06pasyer yroa f ¢ HampapJjeHHeM, o6paTHBIM
nepenocnoft ckopoctu.! TIpoBoAs M3 KOHLLA BeKTOpa w, NPsAMYylo, napal-
JMeJbHYI0 HANPaBJeHHIO CKOPOCTH U, N0 TepeceueHns ¢ 3TOH KacaTeJabHO#,
MOJYYHM, COIVIACHO IJTAaHY CKOPOCTEH, B TOUKE IepecedcHHs KOHEU BEKTOpa
OTHOCHTEJIbHOH CKOPOCTH W.

3naueHHe OTHOCHTEJbHOH CKOPOCTH

Wr e Q
sin 2arbysin’

4=ar= (2.20)

(2.21)

CyMMHpys no npaBuiy napajuesorpaMMa @ H i, noiyuaem aGeomior-

HYIO CKOPOCTH U. wHOCKOJIbe panunajdbHas cOoCTaBpadInasT @, OTHOCHTE/Ib-
HOJ CKOPOCTH paBHA PaiHaJbHON COCTaB/ISIOUEH Uy abCOMIOTHOR CKOPOCTH,
TO 3HAUEHHE CKOPOCTH U MOXKET OBbITD OfipeaesqieHO U3 COOTHOWCHHA

Or Q

= = . 2.22
? sina 2arbysina ( )

THe ¢ — yIoJ MeXJAy HaOpaBJeHHAMH aOCOMIOTHOH M INEPEHOCHOH CKe-
pocTeil. :

TakumM oOpa3oM, runore3a O CTPYHHOM TeYeHHH, OCHOBAHHAd Ha Ipel-
NOJIOKEHUH O GEeCKOHEUHOM uHcJae JonacTed, NO3BOJIAET IOCTPOHThL mapaJ-
JIeJIOrpaMM cKOpocTell B JM1060f TOUKe MOTOKAa BHYTPH paGodero xoJjeca Ha-
coca.

KoshdHIHeHT cTecHeHUs Y paBeH OTHOUIEHHIO AEHCTBHTENbHOH mNJoILa-
JIH CEUeHHUs NOTOKA K IIOH[Aa[H CedeHHs, CBOOOIHOrO OT JIOTaCTeH:

“Qurb—zbs
2nrb

rJe 2 — YHCJAO JIONACTEH,
§ — TOJINMHA JONacTedl B paccMaTpHBaeMOM UHJHHAPHYECKOM  ceye-
HHUH.
O6o3pauan depes {==2nr/z mar — paccTosiHHEe MO OKPYXKHOCTH MEXIY
OJHOMMEHHLIMH TOYKAMH CMeXXHHIX JOmacTed, MONYYHM, 4TO KO3(PuIHEHT
CTeCHEeHMA

b= (t— s)/t. (2.23)

TonIl¥HA JONACTH S MOXKer OHTL Bhipaxena (puc. 2.2, 8) uepes HOD-
MaJIbHYIO TOMMIUHY § u yroa B:
s = §/sin B.

IMapaanenorpaMM CKOpPOCTe#l MOTOKAa HPH BXOJe B pabouee X0Je€CO IO-
JYYHM aHAJOrHYHBIM 06pa3oM, HampaBUB OTHOCHTENbHYIO CKOPOCTR W IO
KacaTeJbHON K JIONACTH IPH BXOJE, KOTOpas COCTaBJseT yroa f; ¢ Kaca-
TeJbHOU K OKPYXHOCTH BXoma D), T. e. ¢ HalpasJieHHEM, oOpaTHHIM Tmepe-
HOCHOH CKODOCTH U;.

! Yron B OTCUMTHIBAETCS yKa3aHHHIM 06Pa3oM, uToObl NPU OGBIYHOM B- HACOCOCTPOSHHH
HaTMpaBJeHHH JAonacTeli H3GerHyTh 3HAYEHHH, NPEBOCXOASIINX 90°.
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Hepe‘HOCHaH CKOpPOCTE ITOTOKA IPH BXOole B KOJECo

ty = T%l (2.24)
3nauenye Wy NOJYYHM MO PapHa/bHON COCTaBAAKOMIEH:
Wir=U, = __'i-"_ ]
7 Dy by

KosbduuueHT §; CTeCHeHHA NOTOKA Ha BXOJAe B paboyee KoJjiecO MOXKeT
GuiTh npuHsT pasHeEM OT 0,75 nns Manbx HacocoB 10 0,83 /15 GOMbIIHX.

AGCONMIOTHYIO CKOPOCTb U; NPH BXOAE NOTOKA B MEXJONACTHBIE KaHaJbl
paGoyero KoJeca HaxOAMM [0 NpaBHJy IapaJ/eJorpaMMa KakK reoMeTpH-
YECKYIO CYMMY W) H 0.

[lnan ckopocTedl /s BHIXOQHOrO cedyeHus pabouero KoJeca CTPOHUTCA TaK
Ke, KaK 1 AJS NPOU3BOJbHOHA BHYTPEHHEH TOYKH.

3HaueHHe EPEHOCHO!N CKOPOCTH ONpeleaseTca H3 YpaBHeHH

T Dyn
— 2.25
Uy 60 ( )
Pa,rma.nbﬂaﬂ cocraBJadauias OTHOCHTGJ’IbHOﬁ CKODOCTH
——Q—*——*— . (2.26)

Wy ="V, =
7 Dy by Py

Koaddunuenrt P, crecHeHUs MOTOKa Ha BEIXOAe u3 pabouero KoJeca
xonebuercs ot 0,9 y maabix Hacocos 1o 0,95 y Gonbuux.
OTHOCHTe/NbHAS CKOPOCTb W, HAlpaBJeHa KAacaTeJbHO K NOBEPXHOCTH

BBIXOJJHOH KPOMKH JOMacTH NMOJ yriaoM fs K Hanpas/JeHHio, o60paTHOMY Te-
pEHOCHOM cKOpoCTH Up. M3 nnana ckopocreli umeeM:

SN T, — (2.27)
sinfly @Dy by Py sin fy

CyMMHPYs NEPEHOCHYIO Uy U OTHOCHUTEJIbHYIO Wy CKOPOCTH, MOJyuHM a0-
COMIOTHYIO CKOPOCTh Up. IlpoeKTHPYsi abCOMIOTHYI0 CKOPOCTb Ha Hampasbiie-
HHe TIEPEHOCHOH, MOJYYHM OKPYKHYIO COCTaBJAAIOIYI0 abCcONIOTHOH CKO-
poCTH:

Up ; = Uy COS Og. (2.28)

XapaxTep ABHIKCHUA mepeKauMBaeMOH XHIKOCTH MO pabouero xoJjeca
Hacoca ompeaessiercsi KOHCTPYKIHEH IOLBOAAINEro (BCAChIBAIOIIEr0) BOJAC-
Boza. ns obecneuenus Goabliell YCTOHYHBOCTH NMOTOKA B MOABOAALLEM Ka-
Ha/Jle CKOPOCTH Te4YeHHd HA3HA4YalOTCS MOCTEeHHO HapacTalOUIUMU OT BXOA-
HOro narpybka K BXOLY B KoJieco. Jlmamerp BXOAHOro matpybka omnpene-
JseTcs N0 CeueHHI0 TPybompoBoja, KOTOPHIH, B CBOI Odepe/ib, PaCCUHTHI-
BaeTCs HCXOMA H3 JONYCTHMHIX HOTepb Hamopa (cM. fadee §568). Bripas-
HUBaHHE INOJA CKOPOCTEH MO CeYeHHUIO0 MOTOKA HEelOCPEeACTBEHHO Mepel BXO-
A0M B pafouee KoJeco AOCTHTaeTcs ¢ INOMOIIbI KOH(Ysopa, NOBHINAKOLIE-
ro ckopoctn Ha 156—209%.

IpocTelimmelf KOHCTPYKTHBHOH ¢(OpMOH siBsieTcs IPAMOOCHBIH KOHHUe-
ckuft nmatpybox (cM. puc. 1.2). OpHako TaKoe pemIeHWe BO3MOXKHO JHUIb
TNPH KOHCOJIBHOM pacloOkKeHUH pabouero Kosaeca Hacoca.

Y MHOTOCTYIIEHYaTBIX LEeHTPOOEeXHBIX HaCOCOB M HACOCOB ABYCTODOHHETD
Bxoaa (cM. pue. 1.3) Ban mpoxoiur uyepes pafouee KoOJecO H XKHIKOCThb
JOJXKHA NMOABOAHTLCA K Kosecy c60Ky. B atom cayuae ocHOBHAsi TPYAHOCTb
COCTOHT B TOM, UTOOH XKHAKOCTb 00TeKaJa BTYJKY Basa, Heobpasys 3a Hel
BHXpeBy0 30HY. JlJisi 3TOro moaBoigdllieMy BOLOBOLY HpHAAaeTcsa CHOHDPaib-
Hasa (opMa, IpH KOTOPOH CpeiHss OceBas JHHHA BOIOBOAA NPOXOAHT Kaca-
TeJbHO K OKPYXKHOCTH BXOJAa B KOJecO.
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Puc. 2.3. PasBepTka UH/IMHADUYECKOrO CedeHUs PaGOUero KoJdeca OCeBONO #acoca M IIaHBL
'CKOpocTel

B MHOrocryneHuaThix UEHTPOOEXKHBIX HAacOCaX CEKIMOHHOTO THHA KHJ-
'KOCTb K KOJIECY TIOLBOAUTCS NO NEPEeBOAHBIM KaHajaM (cM. nanee §26 wu
'27), CKOPOCTh T€UEHHSI B KOTOPHIX IIPUHHMAaeTcsi TIOCTOSHHOH H paBHOH
0,8—0,85 ckopocTH BX0AA B KOJIECO.

OTBonAlIHe KaHaJbl IEHTPOOEKHBIX HACOCOB IOJXKHH 06ecneunBaTh,
‘BO-TIEPBHIX, OCECHMMETPHUHOCTb NOTOKA MKHJAKOCTH IPH BhiXone M3 paboue-
TO KOJIeca, UTO cOo3faer OJaronpHsTHLIE YCJIOBHSA AJ5 YCTAHOBUBINETOCH OT-
'HOCHTEJIbHOI'O JIBHIKEHHS B MEXJOIACTHHIX KaHajdax KoJeca, H, BO-BTOPHIX,
Tipeo6pa3oBaHue KHHETHYECKOH IHEPrHH IIOTOKA, BHIXOASINErO H3 KoJeca, B
3HEpTHIO NaBJeHHUS.

Han6onee xapakTepHOi KOHCTPYKIHe#l OTBOASILETO KaHala OJHOCTYIEH-
YaThIX UEHTPOGEeXHBIX HACOCOB SBJASEeTCH TaK Ha3blBaeMbld CUHPaJbHBIA OT-
BOJI, COCTOSIIMA H3 CNIHPAJBHOTO KaHaJa ¥ Tud¢ysopa. CnHpanbHHN KaHAal
cofupaeT nepekayHBaeMylo XKUAKOCTb, BRIXOASIIYIO H3 pafodero kosaeca, H
noABOAHT ee K Aupdy3opy. IIpu sTOoM obecneunBaerca oceBaf CHMMETPHSA
TI0TOKa 32 paGouuM KojecoM Hacoca. B nuddysope NpOUCXOAMT CHHIKEHHE
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CKOPOCTH NOTOKA H Npeofpa3oBaHHe KHHETHYECKOR 3HEPIUH XHIKOCTH B IIO-
TEeHHHAJbHYIO 3HEPTHIO JTaBJeHHS. ~

[Tonepeunoe ceueHue CIHPaJbHOTO OTBOLA MOXKET HMETh PasIHYHYIO
Gopmy. O6BIYHO OHO GBIBAET KPYTVIBIM, OUepPUEHHEIM TI0 Iyre Xpyra H IBYyM
NPSIMBIM, KacaTeJbHBIM K Ayre ¥ 06pasyolium B NepeceueHny yroa 35—45°,
1 B BHJe CEKTOPA C 3aKPYIVIEHHEIMH YIVIaMH.

B MHOrocryneHyaTHX LeHTPOGEXHBIX HACOCAX BEICOKOTO XABJCHHS IpH-
MEHAIOTCS JIOTIAaCTHBIE OTBOLBI, OTIMYUTENILHONH YePTOH KOTOPBIX SIBJISETCS Ha-
JIHUHE HECKOJNIbKUX KAaHAaJOB MO OKPYXHOCTH KoJeca.

[Ipu wsyuennn xapaxTepa IBHKEHHS NepeKauMBAEMOH JKHIKOCTH B npe-
Zenax pabouero KoJjeca OCEBOrO Hacoca AONYCKAKT, 4TO JBHKEHHE IPOHC-
XOJHUT N0 UM/ANHAPHYECKHM IIOBEPXHOCTSAM TOKA M PafHaJbHEIC COCTABJSIO-
e abCONIOTHBIX CKOPOCTeH, TaKHM 06Pa3oM, OTCYTCTBYIOT.

Bripexkem B obsacTn paGouero xojeca aMeMeHTaPHBIH UHIAHAPHIECKU T
CJIOH TOMWHHON Ar ABYMs GeCKOHEUHO GJM3KUMH COOCHLIMH IHJIHHPHYECKH-
MH JI0BEPXHOCTAMH, 00pasylollye KOTOPHIX NapaJlJeNbHEl OCH Hacoca (pHc.
2.3, a), u pa3BepHeM ero Ha MIOCKOCTH. CeueHHe 3TOTO CJI0s JONACTAMHE pa-
Gouero xoJseca aact pax npoguiaei. IIpogoaxum 10T psig B 0be CTOPOHBI
1o GeckoneunoctH. Torna o6rekaHue KaxKaoro NpodH/IsS 3TOrO NpAMOro psina
OyZeT 0JlHHAKOBBIM, UTO COOTBETCTBYET €ro pafoTe B LUJHHAPHUECKOM CJIOe.
Taxoit Geckoneunsifi pag (puc. 2.3, 6) ¢ ONMHAKOBLIMH DACCTOSHHSIMH MeX-
Ay ABYMsI COCEHHUMH NPOGHJISIMH HOCHT Ha3BaHHe HPSIMOM IJIOCKOH GecKo-
HEUHOH pellleTKH npoduiei.

OCHOBHBIMH XapaKTePHCTHKAMH PelIeTKH SABAAIOTCS: (GopMa TpoQHIIs,
yroa ycraHoBkH npoduaa f; (yrom Mexay xopioi npoduns [ m ocblo pe-
werku), mar t=2nr;/z (rpe r;— paguyc IHJIHHIPHUYECKOTO CEUYeHHI;
2 — UHCJIO JIOIACTeH B KOJeCe) W rycToTa pemeTK: [/t (OTHOmIEHHe XOpJbl
MpoQHJIA K IATy PEeTKH).

[Ipu Bpamenun paGouero xojeca Hacoca pemerka npoduiell ABUKETCs
BLOJIb CBOEH OCH CO CKODOCTBIO NEPEHOCHOTO JBHKEHHS U—@f;. B J1060H
TOYKE HOTOKAa B INpefesiaX PelleTKH Ipodmuaelr MOXKeT ObITh NOCTPOeH ILIaH
cxopocreit (cM. puc. 2.3, 6). Ilpu nmocTpoeHHH TPEYroONbHHKOB CKOPOCTEN
OCEBBIX HACOCOB CJEeAYeT YUHTHIBATDb JIB€ 0COOEHHOCTH:

1) ckopoctn nepeHoCHOro IBHXKEHHS BeeX TOYEK Jomacrell paGodero Ko-
Jieca, B TOM YHCJIe BXOJHOH U BHIXOAHOH KPOMOK, IJIsi PACCMaTPHBAEMOTO IH-
JUHJIPHYECKOrO CJI05

2n r;n .
60 °
2) B cuay CIJIOIMHOCTH NOTOKA OCEBHIE COCTABJAIOMIHE aGCOMIOTHON CKo-

pPOCTH U, BO BCEX TOYKAX PaCcCMaTPHBAEMOrQ IUJAMHAPHYECKOTO CJOS JOJIK-
bl OBITh:

U= Uy = Uy — (2.29)

v, = ¥ sin @ = vy sin a; = vy sin ag; (2.30)

v, = w sin P = w; sin B; = w, sin B,; (2.31)
A 4

U, = 9 __ Q (2.32)

2ar;Ar; 4 (Da‘dir) ’
rae ' — BHemIHHH JHaMeTp paboyero Komaeca:

dzr — BUAMETP BTYJIKH.

Taxum 0Gpa3oM, TPEYTONbHUKH CKOPOCTEH HA BXOLHOH ¥ BHIXOMHOM KPOM-
Kax JOMacTed HMeT ONMHAKOBOe OCHOBAHHE M DABHYIO BEHICOTY, TIOSTOMY HX
yano6uo copmectuts. Ha pHe. 2.3, 8 noxasan Takoi cOBMelIeHHBIH 1JaH CKO-
pocred s NONACTHOH peleTky npoduael 0ceBoro Hacoca.

B ocnoBy pacuera paGounx xoJiec OCeBLIX HACOCOB IIOJIOKEHO NpeanoJo-
JKeHHe O NOoTeHUHaJbHOM (6e3BHXpPEBOM) IBMXKEHHH XKHAKOCTH B MEXKJO-
TACTHHIX KaHalaX. [IpHHuununanbhoe oTinyue paGoTsl peuleTkH npoduiel or
€IMHHYHOrO NpOGHUIs 3aKII0TACTCA B TOM, 4TO HANPABJEHHS CKODOCTH XKHUI-
KOCTH JI0 H IIOCJI€ PEeIeTKH PA3JHYHBI, T. €. pemeTka npoduieli vieHdger Ha-
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npaB/jeHHe CKOPOCTH Ha O€CKOHEUHOCTH, a eNMHHUHEIA NPOQHJAbL 3TOr0 Ha-
npaBJieHHsT He MeHseT. Tak Kak vi,=u0s,=U,, TO BO3Mylawulee aelcTBHe
pPeleTKH CKaXeTcsd TOJNBKO Ha OKPYXKHOH cocTaBidiomed ckopoctd. OTHocH-
TelbHas CKOPOCTb W, PABHAA CPEJHEMY reOMETPHUYECKOMY 3HAYEHHIO OTHO-
CHTEJbHLIX CKOPOCTEHR Ha BXOJE B PEUIETKY @) H HA BHIXONE U3 Hee Wy, HOCHUT
Ha3BaHHEe CKOPOCTH Ha 6ECKOHEYHOCTH H HIPaeT B TEOPHUH PEWETOK Ty XKe
POJIb, YTO H CKOPOCTh Ha GECKOHEUHOCTH IIPH OOTeKAHHH eAMHHYHOTO [pO-
¢una. 3navende ee H HaNlpaB/ieHHe ONpPeReIsIOTCS W3 IJIaHAa CKOPOCTEH
(cMm. puc. 2.3, 8):

. 2
wa=———"’1‘g‘“’2 = ]/ui +(—~—~w‘“'*;w“- ); (2.33)
¢ Uz 2Uz
g€ B, = W0 ~ wLion. (2.34)
Yroa
ﬁar = Baa - ﬁl (2-35)

MEXAY X0pao# Npoduas JOMACTH M HANpaBJeHHeM CKOPOCTH Wo Ha3HIBA-
eTCsl yIJIOM aTakH. BesqimunHa 3TOrO yIiIa, onpeneiss xapakrtep o6TexaHHSA
Npo¢uis JOHACTH IIOTOKOM JKHMJKOCTH, OKa3blBaeT CYIIECTBEHHOE BJIHAHHE
Ha pexum paboTsl Hacoca, ’

§. 9. OCHOBHOE YPABHEHHE HACOCA. TEOPETHYECKHH HANOP

KunemaTHyeckHe napaMeTphl JBHXKEHHS XHIKOCTH uepes paboune opra-
HBb! JIOTACTHOI'O HACOCa OKAa3biBAT pelualoliee BAUSHHE Ha €ro sHepreTHUe-
ckue noxasatenu. Hanop, pasBHBaeMuiii HacocoM, H ko3dunMedT NONE3HO-
ro JeficTBHA TECHO CBS3aHbl CO 3HAYEHHEM M HalpaBJIEHHEM CKOPOCTEH NOTO-
Ka XHAKOCTH B MEXKJONACTHBIX KaHaJax kKoJeca. [lns ycraHOBJeHHS 3TOM
CBSI3H BOCIOJb3yeMcA KJNacCHUECKOH TeopeMOH 06 M3MeHeHHH MOMEHTOB KO-
JHUECTBA IBHMKEHHS, KOTOpas MOXKeT ObITb cpOpMy/THPOBAHA CJAEAYIOILHM
06pa3oM: POM3BOJHAS [0 BPeMeHH OT IVIABHOI'O MOMEHTa KOJHYecTBa JBH-
KEeHHUsT CHCTEMBI MaTePHAJIbHBIX TOYEK OTHOCHTEJIbHO HEKOTOPOH OCH paBHa
CyMMe MOMEHTOB BCEX BHEWIHHX CHJI, AeHCTBYIOIIHX Ha 3Ty cucreMy. Mare-
MaTHYECKH TeOpeMa 3anuchiBaercs C/AeAYIOUHM 06pa3oM:

d [(mv)r]

= 2.3
17 M, (2.36)

rae m -— Macca paccMaTpHBaeMOH CHCTEMbl MaTepPHAJLHbLIX TOYEK;
v — abCcoMOTHAS CKOPOCTh HX JBHXKEHHS,
r — paccTosiHHE 710 OCH.

Yno6cTBO TeopeMbl 06 H3MEHEHHY MOMEHTOB KOJHYECTBA JABMIKEHHA B
NPHJIOKEHUH K CIJIOIIHOH cpele 34KJI0YaeTcss B TOM, 4TO C ee NOMOULbIO
IHHaMHYECKOe B3aMMOLEHCTBHE MEXIY MKHIKOCTBIO ¥ OOTEKaeMbmIMH MO-
BePXHOCTSIMH MOXKHO ONDENEJIHTL [0 XAPAaKTepy TeYeHHA B KOHTPOJIBHBIX
ceueHHsax 6e3 yyera CTPYKTYpHI NOTOKa BHYTPH BbiJeJeHHoro o0bema.

- IlpuMenss TeopeMy K YCTaHOBHBLIEMYCS JBHMKEHHIO JKHAKOCTH uepes
pabouee KOJeco LeHTPOOEXKHOr0 HAacoca MeXKJy CEUeHHAMH OT BXOAd B KO-
JeCO IO BBIXOA H3 HeEro, AONYCTHM, YTO IIPYU CTPYHHOM XapakTepe TeUeHHs
NpHpalleHHe 3HEPIHH Ha 3TOM y4acTKe IPOHCXOAHUT 6e3 THjipaBAHYECKHX M10-
Tepp. Kpome Toro, nudpepennuposanne B ypaBHennH (2.36) saMeHuM pac-
CMOTDeHHEM H3MEHECHHS MOMEHTa KOJHYeCTBA JABHXKEHHS MAacCH XKHIKOCTH
3alec ]

IIpu nonaue Hacoca Q Macca XHAKOCTH, yUacCTBYIOLIEH B JABHXKEHHH, COC~
TaBHT:

m=pQ.
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Prc. 2.4. TlapannenorpaMMul CKOpocTell MOTOKa Ha BXofle B pabouee KOJECO LeHTPOGEKHOT0
HACOCA ¥ HA BHIXO/Ie H3 Hero (K 'BHLBOXY OCHOBHOTO YPABHEHHS)

Ecau aGcomoTHast CKOPOCTb TEUEHHs XHAKOCTH NpH Bxoie B pabouee
KOJIECO Hacoca Uj, TO MOMEHT KOJHMYECTBa JABHKEHHS B 3TOM CCYCHHH OT-
HOCHTeJIbHO OcH Hacoca (puc. 2.4)

Mx.p:, 1 =0QU1rg.
MomMenT KoJiHuecTBa JBHIKEHHA Ha BHIXOJAE H3 KOJeca
My g 2=¢ QU2 rpux.

C yueToM c/lie/laHHBEIX JONYIUeHKl ypaBHeHHe (2.36) Moxer OBITb nepeny-
CaHo B BHIE

2M=MK.J1,2—MK.J:.I =9Q (vzrsuxmvlrnx)' (2.37)
M3 Tpeyro/MpbHHKOB cKopocTelt (cM. pHC. 2.4) caenyer:

Dy D,
rax=‘_2_ COsS G H rsb{x———? COS g,
TToacTaB/sis HafileHHBle 3HAYEHUSA rpx U Faux B ypaBHenHe (2.37), uMeeM:
D ’ D
IM=pQ (Us -?2 oS Uy — Uy -51- cos al). (2.38)

Bce BHewmHue CHJBl, REHCTBYIOLIMe Ha Maccy XHIKOCTH, 3amnoJHAIOIIEeR
MeXJionacTHHe KaHalau pabouero xoJseca, MOXHO pasfeJHTb Ha TPH TPpYyl-
TibI:

1) cuabl TAXecTH; Kak Obi HY GBUIO PACMONOKeHO paboyee KOMECO Ha-
coca, UX MOMEHT OTHOCHTEJIbHO OCH BpallleHHsi Bcerja paBeH HYJ/IO, TaK Kak
paccMaTpuBaeMHl 06beM IpeAcTaBisieT COOOH TeNo BpalieHHs U €ro UEHTD
THKECTH HAXOJHTCH Ha OCH KoJleca, T. €. IJIeY0 3THX CHJ PaBHO HYJIO;

2) NaBJeHHe Ha TMOBEPXHOCTAX KOHTPOJBHEIX CEYEHHMH; CO3JlaBaeMble
STHM [aBJEeHHEM CHJIBI IIPOXOASIT uepes OCb BpalleHHd, H, C/e0BATE/NbHO, X
MOMEHT TaK¥Xe PaBeH HYJIO; _

3) cujpl Ha 06TeKaeMblX NMOBEPXHOCTAX pabouero Kojeca; r/iaBHBIM 06-
pa3oM, 3T0 BO3AEHCTBHE Ha NPOTEKAIONYIO XKHIAKOCTh CHJ NaBJEHHs CO CTO-
pOHBI jioniacTell paGoyero xoJjeca; y4acTBYIOT 3/ieCb ¥ CHJBI TPEHHA ZKHIKOC-
TH Ha -06TeKaeMLX MOBEPXHOCTSAX, OAHAKO OHH CPABHHTEJbHO HEBEJHKH U B
CO%TBQTCTBHH CO cHeJaHHBIM HAMH JONMYIICHHEM HX MOMEHTOM MOXHO npe-
HeGpeub.
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TaxkuM 06pa3oM, MOMEHT BCeX BHEHIHHX CHJ OTHOCHTENLHO OCH BpallleHHs
CBOJINTCA XK MOMEHTY JHHAMHUYECKOTO BO3JeHCTBHS pabouero xosneca Mpy
Ha MPOTEKAIOUIYIo 4epe3 Hero XKUJAKOCTh, T. €.

IM=M,,. (2.39)

B TO Xe BpeMsi H3BECTHO, UTO MOIIHOCTL, IeperaBaeMas XKMUAKOCTH pa-
6ouHM xoJiecOM Hacoca, paBHa npouasefenuio Mpyxw. C 1pyrofi cTopoHH, Ta
JKe MOUIHOCTb Omnpenensercd nopauedr Q u Hanopom H,. CaeaoBarelbHo,
BCerjla J10J1KH0 co0/MI01aTbCA PABEHCTBO

M, 0=pgQH,; (2.40)

snecb H;— manop, cosgaBaeMblfi pabounM KonecoMm Hacoca. [TockoabKy 3a-
BucHMOCTb (2.40) HanucaHa 0e3 yuera Kaxux-1u00 NOTEPbL 3HEPrHH, TO Ha-
nop /1, HAa3bIBAIOT TAaKKe TEOPETHUECKHM.

IlpeoGpasys ypaBHeHHe (2.38) ¢ yuerom Bepaxenmi (2.39) u (2.40),
oJyuyaeM:

Dg Dl ‘
me(% ~2— COS Qg — Uy —2—cos 01)=ng-HT-

Tak xak m=—D2L~=u1‘ H o D—22=u2 [em. bopmyny (2.20)],rae u) u ug—

MepeHOCHBle CKOPOCTH IBHMKEHHS B paccMaTpPHBaeMbIX CeyeHHAX Ha BXOJe B
pabouee KOJECO H HA BBIXOJC U3 HETO, PA3[eanB 00e 4acTd YPaBHEHHA Ha
pQ, OKOHUATEJBHO TOJYUUM:

Uy Uy COS (g — 127 U3 COS @1
Hp = ] (2.41)

g

3aBucuMoctb (2.41) Orlia BmepBble BhiBemeHa B cepefnHe XVIII B. BhI-
JAKIPMCs MAaTeMaTHKOM 4 MeXaHHKOM, uJeHoM [letepOyprckoii akaneMuu
Hayx Jleonapoom Jiinepom (1707—-1783). Ouna HasbiBacTcd YpasHeHuem
Jiiaepa U OCHOBHbIM YPABHEHUEM NONACTHO20 HACOCA.

AHanu3 OCHOBHOTO ypaBHEHHS IIO3BOJISIET YCTAHOBUTD, UTO HALIOP HEHTPO-
OexHOTOo Hacoca TeM Ooablue, yeM OoOJblie NEPEHOCHAss CKOPOCTb Uy Ha BbI-
xoje U3 pabouero xoJseca. 310, B CBOIO OUepellb, YKA3LIBAeT Ha /B MPUHIH-
IMaJbHO pa3/iHUHble BO3MOXKHOCTH IOBBLIIIEHHsI HAmopa: IyTeM YBeJH4eHHsd
BBIXOJHOTO jHaMeTpa pabouero xoJyeca [y uiau 3a Cyer YBEJHUYEHHS 4acTo-
Tbl BpaUleHHs N.

[Tosniresue Haopa MoxKeT OBITb TaKXkKe AOCTUFHYTO yMeHbIIEHHEM yT-
Jia gg. TeOpeTHuecKu NPOU3BECHHE Uy Up COSUy HMEET MAKCUMYM 1pu =0,
OHaKO NPaKTHYECKH [cM. ypaBHeHHe (2.22)] 3To o3HauaeT IpeKpallieHHe
nopauu. ITosromy npu KOHCTPYHPOBaHHU K pabounx xoJsec LEeHTPOOeKHBIX Ha-
cOCOB OOBIUHO NPHHHUMAIOT otg==8§...12°

[Ipn Heu3MeHHEIX mapaMeTpax NOTOKAa Ha BBEIXOJEe H3 pabouero KoJgeca
HAIOp HACO0Ca, COIMIacHO OCHOBHOMY YPABHEHHIO, 1O0CTHTAeT MaKCHMyMa MpHU
VCJIOBHH ,

U; Uy cos oy = 0, (2.42)

YTO IPAaKTHYECKH 03HauaeT cos a;—0 uau o, =90°

W3 napaanenorpamMmm ckopocreii (cM. puc. 2.4) BHIHO, 4To Bektop abco-
JIIOTHON CKODOCTH KHJIKOCTH ¥U; B 3TOM CJyuyae JOJKeH OBITb HanpasJjeH MO
panmycy, no3ToMy yciaoBHe (2.42) oObIYHO Ha3bIBalOT YCJIOBHEM pajHaJbHO-
ro BX0/a.

ITocxoabky npu o;=90° npoexuus aOCOMIOTHOH CKOPOCTH Ha HalpabJe-
HHe TepeHOCHON CKOPOCTH paBHa Hyaw (v1,={0), TO yc/10BHe paAuaJbHOTO
BXO/la TaxyKe O3HAuaeT, UTO JKHIKOCTb NOJBOJHTCH K paboueMy KoJecy 6es
NpeBaPHTENbHOIO 3aKPYUHNBAHUSA. Y paBHEeHHE JHJepa Npy 3TOM NPHHHUMAET
BHUJL:

Hy—= M‘;‘E‘z_ . (2.43)
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[TpuMeHHTERNIBHO K OCEBBIM HACOCAM, UMesl B BHJY, 4TO Ha JIO00OM pajiny-
ce IepeHOCHBIe CKOPOCTH Ha BXOJAe M BBHIXOJAe ORMHAKOBH (Uy==Us==1u),
MOXKHO HalHCaTh:

Hy = 1 (vy COS 0y — Uy COS ) __u (Vs u— U1 y) ) (2.44)
g 4

YpaBHeHn#e (2.44) mokasklBaeT, UTO TEOPETHUECKUH HAmOp OCEBOTO HACO-

ca IPONOPUHOHAJNEH IPOU3BENEHHIO OKPYXKHOI CKOPOCTH BpallleHUs U pas-

HOCTH COCTaBJASIONINX aGCONIOTHOH CKOPOCTH NMOTOKa B HaUpPaBJEHHH mepe-
HOCHOT'O JIBHXK€HHS.

[Ipn OTCYTCTBHMHU NpeABApPUTEJNLHOrO 3aKPYYHBAHHS KHUIKOCTb IOCTYIAeT

B MEXKJONaCTHBEIE KaHaJbl KOJ€Ca B OCEBOM HANDABJEHHH, CJeI0BaTe/bHO,

vy €os ;=0 , =0,
B atom cjlydyae COCHOBHOE YpaBHEHHE OCEBOTO Hacota HMeEET BHI:

Hy =222 (2.45)
g

YacTo OCHOBHOE ypaBHeHHE JONACTHOIO HACOCA NPEACTABJISIT W B ApPY-
rofi opme. ¥YMHOXKHM H pasfeNnM NPAaByIO uyacTb BHpakeHusa (2.38) Ha
2n. Torpa ¢ yuerom popmyanl (2.39) umeem:

D D
Mp-ng—g (2:::02 —22 cos Gy —2 U, —51— cos al).

D
Kak H3BeCTHO M3 T'HAPaBAWKH, BEJWUHHA 2nv7 cosqa onpenensieT LUp-

KyJAsIUI0 CKOpOoCcTH I° Ha OKpyXKHOCTH auaMeTpoM D. B pesyabrate mpHXO-
I¥M K BBIpaKeHHsIM:

M, =% ([y— T (2.46)

(Fa—1Iy). (2.47)

HaunbBonpmu#i Hanop cosznaercs pabounM KoJIecOM TOTAd, KOTJa UMeercs
HauboJblIasl BeJHYHHA pa3HOCcTH [o—I1|, T.e. BO3MeficTBHe padouero xoJe-
Ca Ha NOTOK cO3/aeT HanOo/bUlee H3MeHeHue NUPKYJISIIIA KUIKOCTH.

Bce ¢opMmbl ypaBHeHus Dfjepa siBAAOTCH (PYHIAMEHTAJbHOH OCHOBO#M
TEOPHH JIONACTHBIX HACOCOB M HMEIOT OrpPOMHOE IpaKTHYecKOoe 3HauyeHue,
TaK KakK [103BOJIAIOT YCTAHOBHTL CBA3b MEXK/JAY 3HEPreTHYECKHMH TOKasaTe-
JASIMH MAaUIWHBI ¥ YCNOBUAMH ABHIKEHHs XKHAKOCTH uepes palouee KOJECO.

§ 10. BIUAHHE JNEMCTBUTEJABHOIO XAPAKTEPA OBM)KEHUA JKHIKOCTH
B PABOYEM KOJIECE HACOCA HA 3HAYEHHE TEOPETHYECKOro HANQPA

B mpexpaymux naparpagax OblIH paccMOTpPeHB HA€aTH3UPOBAHHEBIG
CXeMBI JBHXKEHHS XKHJKOCTH B MEXKJIONACTHBIX KaHnasaax padouux KoJjec LEeHT-
pOGEKHLIX U CCeBBLIX HacCOCOB, MO3BOJNMBIIME NOJYUHTDL DS BayKHBIX 3aBUCH-
MOCTeff M, B YaCTHOCTH, ONPEAeJUTDh TEOpeTHUeCKU# HAmop B (GVHKIHH OF
KHHeMaTHYeCKHX lapaMeTpos noroxa. OgHako HA [IpaKTHKe Hamop, pasBU-
BaeMbll HACOCOM, 3HAUHUTENbHO MEHbIIE TEeOLEeTHUYeCKOro, uTo OOBACHAETCHA
r1aBHLiM O0pa3oM OTJIHUHEM [AeHCTBHTEJBbHOH (POPMBI ABUKEHHS peadbHOM
MHUAKOCTH OT IJIOCKOH KapTHHEL IOTEHIUAAbHOTO TeUeHH .

IIpennonoxeHne 0 GeckOHeUHO OOJbIIOM YHc/de GeCKOHEYHO TOHKHX JIO-
nacted B NpUMeHeHHH K pabouemy KoJecy UeHTpoOEXKHOTo Hacoca O3Haya-
€T, 4YTO IIOTOK B MeXKJ/OIACTHEIX KaHaJax SABJAAeTCSd OCeCUHMMeTPUUHEIM
(pHc. 2.5, a) 1 OTHOCHTeNbHAsA CKOPOCTb, KOTOpasd ONpelessieTcsi YpaBHEHH-
€M Hepa3pbIBHOCTH JAJA KaXKIOH TOYKH PacCMaTPHBAEMOTO LHJIHHAPHYECKO-
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ro CceueHHs, OKa3blBAeTCH
) HanpaBJeHHO#l MO Kaca-
TeJbHOM K TOBEPXHOCTH JIO-

/ MacTH.
- HehcTBHTebHOE  ‘pac-

npejpejeHHe OTHOCHTENbHBIX
cKopocTell B KaHaznax pa6o-
yero KoJjeca KOHEYHBIX pas-
MepoB He MOxeT ObITh OcCe-
CUMMETPHUHBIM H3-3a HaJH-
yHsl CHJIOBOr0 B3aUMOJEH-
CTBHSA MexAy JIOTMacThiO H
notokoM. Jas mepenaun
5HEpPTHH KHAKOCTH HE006XO-
Pmc. 2.5. JlBumeHMe XHAKOCTH B paGoueM Kodece  npymo, yToOH JaBJCHHE HA
1eHTPOGEeKHOro Hacoca ’

pabounx (BBINYKJABIX) TmO-

BEPXHOCTHAX Jonactedl Obl-
10 60Jiblie, YeM Ha THIJAbHBIX, & 3TO BO3MOXKHO JHIIbL B TOM ¢jyuyae, eCJiH OT-
HOCHTeJbHEIE CKOPOCTH ¢ paboyeil CTOPOHDI JonacTell MeHbIlE, YeM C Thllb-
Hoil (puc. 2.5, 6). TakuM 06pasoM, IPH KOHEUHOM UHC/IE JonacTed pa6ouero
KoJieca He BCe YaCTHIbl JKHAKOCTH NONY4aioT OJIHHAaKOoBOe NIPHpALleHHe SHep-
rHH. Bbi3BaHHOe 3THM OGCTOSITENBCTBOM TIOHHXKEHHE HANopa YYHTHIBACTCA
BBeAEHHEM NONMPaBOYHOro Kod{rpHUHEHTa kK K 3HAUEHHIO aBCcoNIOTHOR CKO-
pOCTH Ha Bhixoae u3 kojeca. [lna npeaBapHTeJbHOr0 OHPEAE/ICHAA Ko3hdu-
nHeHTa k B JHTepatype NPUBOLMTCA Psif NONYyIMIUPUYECKHX (HOPMYJ. Onx-
HaKO YTOUHEHHble ero 3HAUeHHs MOryT ObiTh IOJNYUEHH! JHINbL SKCMEpHMEH-
TanbubiM nyTeM. OGHYHO mpu uhcae Jonacrefi paGodero Koaeca z2=>6..12
sennuuna & maMensercs or 0,75 10 0,9.

AHaJOrHuHAs HePABHOMEPHOCTb PACIpeeIeH sl CKOPOCTeH | naBJeHHH
CYHIECTBYET H B MeXJONACTHEIX KaHaslax pabounx Kojec OCEBbIX HAacOCOB.
Crenenn 9TOf HepaBHOMEDHOCTH H Bbi3blBaeMOe €10 CHHIKEHHE HAlOpa 3aBH-
CAT OT I'yCTOTHl PelIeTKH HpOQuel H yUHTHIBAIOTCA TAKAM 2Ke TIonpasoy-

HbIM KO3()QHUUEHTOM. _

Jpyroit npuuKHOl yMeHbIUEHHA HANOPa 10 CPABHEHHIO C €ro 3HayeHHEM,
HOACYUTAHHBIM TIO ypaBHeHHIO Dilnepa, ABJIAIOTCH THApABJIHYECKHE NOTEDH,
HeH36eXKHO CONYTCTBYIOIUIHE TEHEHHIO PeasbHOH XKHIKOCTH 4epes pabouee
xoneco Hacoca. [IoMEMO OOBIYHBEIX NOTEPb Ha TPeHHe 10 IJIHHE H Ha Npeolo-
JIeHHe MEeCTHBIX COMPOTHBJEHHE (BXOI B KOJIeco, MOBOPOT, BEIXOL M3 KOJE-
ca H T.1.) ABHXKCHHE PealbHON JKHLKOCTH B MEX/ONACTHLIX KaHalax H 06-
TeKauue JomnacTeil cBA3aHO ¢ 06pasoBaHHeM IOFPAHHUHOTO cJ/lod, YTONILEHHE
KOTOPOTO B 30He MeCTHHX AHG(Y30PHEIX ABJIEHHA MOMXET CYILECTBEHHO H3-
MEHHTb KHHEMAaTHKY AeHCTBHTEJNLHOrO IIOTOKA N0 CPaBHEHHIO C o6TeKaHHEM
Tex e npo¢uiell HAeaNbHOH KHIKOCTBHIO. C0XHbIH 3aKOH H3MEHEHHA OT-
HOCHTEJILHON CKOPOCTH MO MOBEPXHOCTH JIOMACTH NPHBOAHMT K o6pa3oBaHHIO
yYacTKOB, TJle OTHOCHTe/bHAasA CKOPOCTb yMeHbIIAEeTCsH H KHHeTHuYecKas 3Hep-
I'HS TOTOKA MEPeXOHT B SHEPTHIO AaBJeHHA. DTH yIaCTKH KOHTypa JONAcTH
Ype3BLIYAHO ONACHH ¢ TOYKH 3PeHH BO3MOKHOCTH OTpLIBA IIOTOKA. Yac-
THIb KHJKOCTH B [IOrpaHUYHOM cJI0e, 06nanas MeHbIIe# KHHETHYeCKOH aHep-
r'eil, He COCOGHB MPOHHKHYTH BHYTPb 061acTH, B KOTOpPO# jaBjleHHe BO3-
pacTaeT BCJIEICTBHE JHHAMHKH OCHOBHOTO IIOTOKA, H 3aTOpMaXkKuBalorcs,
YTO NPHBOAMT K OTPHIBY IOTOKa OT NOBEPXHOCTH JIONMACTH. B stom cayuae
noTepH 3HEPTHH PE3KO BO3PACTAIOT.

VMeHbIIEHHe TEOPETHUECKOrO Hanopa BCJIEACTBHE TMADABIHUECKHX I1O-
Tepb OLICHHBAETCH, KAK YXKe TOBOPUJIOCH paHee (cM. § 7), BBEeIEHHEM THADPAB-
auaeckoro KITJL 1, KOTOPH#A B KaXA0M KOHKPETHOM ciyqae MOXeT OHTh Onl-
pefiesieH JHIIb SKCIePHMEHTANLHEM IyTeM.

C yuerom ocoGeHHOCTef AeACTBHTENBHOTO XapaxTepa TeaenH: peasibHOM
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HKHAKOCTH B pa60qu KoJiece HacCCa OCHOBHOC ypaBHCHHC IJIs YCJIOBHﬁ pa-
JHAJbHOI'O BXOJa IIpHHHMAaET BHA!

H=kn, ”’—"—g—“’”’ 2.48)

rae H — Hanop Hacoca IpH KOHeUHOM YHCJIe JONAacTel.

B 3axamouedue HeOOXOAHMO OTMETHTb, YTO, HECMOTDS Ha 3HAYHTEJIbHOE
OT/IHUHE NEeHCTBHTENbHONH (POPMEI JABHIKEHHS PEaJbHOH KHAKOCTH B MEXJO-
NAacTHHX KaHajax paGouHX KoJiec JIOMACTHBIX HAcOCOB OT HAEaJH3HPOBaH-
HBIX CXeM, HCKJIOYHTeJIbHas IPOCTOTa PacyeTOB C HOCAeAyWLleHl MonpaBKol
Ha KOHEUHOE 4MCJIOo JomacTel jJesaeT HX M B Hacrosiliee BpeMst HauboJee
pacnpoCTPaHEHHLIME NPUMEHHTENbHO X T'YCTHIM PEeIleTKaM.

§ 1. NOAOBHE HACOCOB, ®OPMYJibl NEPECHETA
H KO3¢PHINUHEHT BbICTPOXOAHOCTH

C/0XKHBIH XapakTep ABHXKEHHS NepeKayHBaeMofl XHAKOCTH =B paboudx
oprafax JIONacTHHIX HacOCOB NPHBOAHT K TOMY, YTO 3aJa4ya CO3KaHHUsS COB-
PEMEHHHIX BLICOKONPOH3BOAUTENbHAIX MAIIHH, OTBEUAIOTIHX CAOKHOMY KOMII-
nekcy Tpe6Gosanuii (cM. § 1), pemaercs, HapAAy ¢ pacueTHO-TEOPETHYECKOH
pa3spaboTKO#l KOHCTPYKUUH X TIPOTOYHOH YacCTH, MyTeM IPOBENEHHS HCIbITA-
HH# B s1a6OpaTOPHLIX H HATYPHHIX yclJoBHAX. IIpH MpOEKTHPOBAHHH HOBHIX
HACOCOB HCIOJb3YIOTCS TaKXKe ONbITHBIE JaHHBIE, INOJy4YaeMble B [polecce
IKCIVIyATAUHMU aHaJOTHYHBEIX HAaCOCOB Ha AeHCTBYIOIMHX CTAHIHAX.

TpeasaputenbHOe ONpefeseHHe PAacUeTHBIX NMapaMeTPOB NPOEKTHPYeMOR
MallHHE], HCCeJ0BaHUs pabOuHX peXXUMOB Ha MOIelAX H paclpocTpaHeHHe
IOJIYUEHHBIX Pe3y/AbTAaTOB Ha HATYPHbIe HACOCH BO3MOXKHO HA OCHOBE TEOPHH
0 MeXaHHYeCKOM NOJOGHK ABHXKEHUS pealibHOA XHAKOcTH. [1aBHOEe mosoxKe-
HHEe 3TOH TEOPHH 3aKJI0UaeTcss B HeOOXOAHMOCTH BBINOJIHEHHS YCJAOBHH reo-
METPHYECKOT0, KHHEMATHYECKOTO U IMHAMHYECKOTO NOA06H.

FeomMerpuueckxoe nopofue B rHAPOMEXaHHKE O03HAYAET NOHO-
6He BceX MOBEPXHOCTEH, OTPAHAYHBAIOIIAX ¥ HANpaBJIflOIHUX noTok. Ilpu
MOJIeJIHPOBAHHH THADABIMUECKHX MAIIHH JBa Hacoca MOryT ObITb Ha3BaHH
NOAOGHLIMH, €CJIH Bee JHHedHble pa3Mepsl OLHOTO H3 HHX (MOJeNb) B ONH-
HAKOBOE YHCJIO pa3 MeHblle HJAH GOJbllle COOTBETCTBYIOIIHX pa3MepoB ApYy-
roro {Hatypa). MareMaTHuecKH reoMeTpHuYecKoe nojobue CpaBHHBAEMbIX
HA4COCOB ONpEJesiseTcs NOCTOAHCTBOM JHHeRHOro KosdpduuueHTa NoROGH::

Mj=— =—=_..=consf, (2.49)

rie Diy, by ¥ Dn, by — COOTBETCTBEHHO AMaMeTphl H BBHICOTH pafOdHX KoJec
MOZEJILHOIO H HaTYPHOIO HAaCOCOB.
TeomeTprueckoe nofo6He O3HAUAET TaKKe IMOCTOAHCTBO OTHOLIEHHH JIIO-
GBIX APYTHX Pa3MEpPOB Y MOJICTH H HATYPHI:.

by by
Dy Dy

OueBHHO, UTO B C/lydae OCEBHIX HACOCOB reoMeTpHUecKoe nopobue mof-
pasyMeBaeT PaBEHCTBO YIVIOB YCTAaHOBKH Jionacrefi pafouero KoJjeca:
Pn=Pn- .

Crporo roBopsi, TeOMEeTpHUECKOe NMOA0OOHe O3HauaeT TakxKe mnopoGHe
nrepoxoBatoctell ¥ 3a30poB. Cief0BaTebHO, JJS MOJHONO €ro COGMOLCHHS
Heo6X0AUMO, uTOOB OTHOCHTENbHbIE WepoXoBaTocTH A/D H OTHOCHTE/]bHbIE
3asopu §/D, rie A B 8 — COOTBETCTBEHHO 3KBHBaJ¢HTHas abcQMoTHAs Lie-
POXOBATOCTb H 3a30p, OB OLHHAKOBEIMH. Ho BhINONHEHHEe 3TOr0 TpeGoBa-
HHSI B NPAaKTHKe MOJAeNHPOBAHHUS THAPaBIHYECKHX MallKH BO3MOXKHO Jalie-
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ko me Bcerga. JleficTBuTeabHO, Tpu 3HaveHusix M;=20...30 xakune-anGo
BLICTYNIEl HJAH HEPOBHOCTH pa3mepoM 1—2 MM TOYHO BOCHPOH3BECTH Ha MO-
JleJIM He yAaeTCH.

KuuemaTuuyeckoe nogo6He B oBWieM BHIe O3Hauaer, 4Tto Oes-
pasMepHLIe MTOJS CKOPOCTeH B pacCMaTpHBaeMBIX IIOTOKaX JOJMNKHB OBITh
ONHHAKOBHI, T. €. OTHOUIEHHS CKOPOCTEH BceX COOTBETCTBYIOIIMX YaCTHY
XKHUIKOCTH, YUACTBYIOIIMNX B JBUMKEHHH, NOJIKHB ObIThb PaBHbl MeXAYy CO-
6o, a TPAeKTOPHM ABHIKEHHS B CpPaBHUBaeMblX THAPABIHUECKHX CHCTe-
Max— reoMerpuuecky mnomoOHbl. IIpuMeHHTeNbHO K HacocaMm 3TO, B 4acT-
HOCTH, O3Hauaer moxobue MapaanesorpaMMOB CKOpDOCTeHi B COOTBETCTBYIO-
IYX TOYKAX MOTOKAa BO BCeX SJAEMeHTAaX IIPOTOYHOR HacTu JBYX reoMerpi-
Yyeckd NONOGHBIX MAaIIWH, pafoTaloUIMX B OJHHAKOBLHIX pexHMax. Marema-
THYECKH YCJIOBHS KHHEMATHUECKOrO NOXOOHST MOryT OBITH BLIDAXKEHBI B BH-
Jle psila OTHOIIeHHH:

LT L N L - (2.50)
Un Wy ty iy Dy

Has cobaopenns tpeGOBaHUE KHHEMATHYCCKOTO 1onobus HeoOXOAMMO
TaKXKe BBIAEPKHUBATb MOCTOAHHBIM OTHOLICHHE CKOPOCTH MPOTEKAHHA KHA-
KOCTH K CKODOCTH ABHJKeHHUs BpaulalolHuxcs geTaJjel, T. €.

UM

Un
— = — = const.
Uy Uy

Hcnonb3y s reoMeTpHuecKoe 11071061e, H3 KOTOPOTO CJAeAYyeT, UTo
v~QD*uu~nD,

f0JyyaeM ellle OJHO YCJOBHe KHHeMaTHUeCKOro Iomo0usi, NMpercraBisiouiee
4pe3BBIYANHO GOJbIION NPAKTHYECKHH HHTepec IPH MOJEJHPOBRHHU Ha-
COCOB:

Qu Qu

Mg Da fiy Df’l

= const. (2.51)

JduunamuueckKoe mnonxobue Kpome cOOMONEHHS YCJIOBHH Teo-
METPHUYECKOTO H KHHeMAaTHUYeCKOro nojgobus 03Ha4aeT NpoNOPIHOHANBHOCTD
CHJI, NeHCTBYIOUIMX B COOTBETCTBYIOUTHX TO4YKax MOTOKa. IIpum oTHecenuu x
3THM CHJaM CHJ JABJEHHS, BA3KOCTH, TSKECTH M HHEDLHH JHHAMHUECKOe
nogo6ue B o0ueM BHIe OOYCJOBAMBAETCA, KaK 3TO XOPOLIO M3BECTHO, pa-
BEHCTBOM uuncea Jinepa, PeliHonbyca, ®pyna u Ctpyxadns:

p vl v? vt

; =—; Fr=—; St=-—; .52
o Re y r Py S 7 (2.52)

Eu =

specb | mpeacraBasier coGoli xapaKTepHHI MHHeHHHII pasmep, a f{— Bpe-
M.

Bce 3TH KPUTepPHH SBJASIOTCS ONpe/eJsOIIUMH JHMIb TOTAA, KOrAa OHH
BhIpaXKEeHbl uepe3 HCXOAHble BeJH4YUHBI, 3ajaBaeMble B Haua/JbHbBIX H rpa-
HHYHBIX yCJOBHSIX. B mpoTHBHOM ciyyae KaxAbIA H3 ONpeLe/sIomuX Kpu-
TepHeB MepeliieT B Heollpele/dAIOIlHe H/IHM 3aBHCHMBIE KpHTepuH. B uact-
HHIX 3a7ayax THAPOMEXaHWKH UYHC/IO ONpele/sIoIiHX KPUTEpHEB, Kak Ipa-
BHJIO, MEHbIIIE YKa3aHHBIX deThIpeX. .

B npakTHKe MOAeJMPOBAHHS THAPABJIMUCCKHX MallMH oOYeHb GoJabIioe
3HaueHHe HMeeT KpHTepuit nonobus iviepa. IlpuMmeHHTeIbHO K paccMmar-
pPHBAEeMbIM YCJAOBHSM OH MOXeT GBIThb BhIpaXKeH CJIeRYIOIHM 0GpasoM:

Bu— 2 ¢ 2.53)
[)02 02

3aMeHAs CKOPOCTb MPOMOPIHOHAJbHLIM OTHOLIEHHEM Nojayn K KBal-

paTy nuaMetrpa pabouero KoJseca, MoOJdyuHM:

Eu = g H D4Q2.
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CaenoBaTesbHO, YCA0BHE NOAO0HT MOXKET OBITh 3aNHCAHO B BHJE:
QI-I . QM
DLYH, DLVHy
Yparuenne (2.54) ycranapJaHBaeT 3aBHCHMOCTb MeKAY HBYMSI OCHOB-

HBIMM SHEPreTHYECKHMH mapaMerpaMu (mojada, Hauep) MOAEJbHOrO H Ha-
TYPHOTO HACOCOB.

(2.54)

Co6monenue ycnoBEs paseHcTBa uucest PefiHomBOCA B HATYDPe M Ha MOIENH TpH pele-
HUH TPAKTHYECKHX 3ajad OCYIIECTBHMO AaJEKO He Beeria. TeopeTHYecKMH aHa/lu3 BO3MOMK-
HOCTH BHINMOAHEHHA 3TOTO YCJIOBHSA TIOKA3bIBAET, UTO KHHEMATHUYCCKASI BAIKOCTE MHAKOCTH
MOJIe/IbHOTO TIOTOKA Vi HOMKHA OBITh MEHblle KMHEMATHYECKON BS3KOCTH HATYPHOTO NOTC-

3
KA vy B M,I’ uHeAo pas. IIpu uenbiTaHHH MOAeJM OCEBOTO HACOCA, HMEIOUIer0o B HAType

paGoyee Koseco nuameTpoMm Dy==4 M, HA SKCHEDHMEHTAALHON YCTAHOBKE AHMAMETPOM Dy =
=0,2 M KoagduumerT nonoGua Cyxer pasen 20. Torjga KuHeMaTHYeCKas BI3KOCTh MHIKO-
CTH MOJeJbHOTO HOTOKA JJs cobmoleHHs paBencTsa Re,=IRey J0/3Ha 6HITb MeHbIIEe KH-
HeMaTHYeCKOH BA3SKocTH BoLH B 89,5 pasa, KamenbHBIX JHIKOCTEH CTOJB MaJoOf BS3KOCTH B
NPHPOZe He CYILECTBYET.

Bonpiofl onblT rEApaBAHYIECKOr0 MOAEAHPOBaHMA BOOGIle W MOLEIHPOBAHHA JONACTHLIX
HACOCOB, B YaCTHOCTH, NMOKA3HBAeT, 4T0 NpH paboTe MAaliHHbI B OGAACTH ABTOMONENLHOCTH
(Rex>Rexp) H3MeHeHMe uncida Re He OKaszniBaeT 3aMETHOTO BJIHSHRMA Ha THADABJIHYECKHH
KITHA. KanaranpHeiMu HCCAENOBAHHAMH, NOCBSIIEHHEIMH 3TOMY BOTIPOCY, YCTaHOBJEHO, UTO
CBp‘H}‘:I‘HO BhIIYCKaeMble HacCOChl 0‘61.11.61‘0 Ha3Ha4YCHHA HaxXOoOdTcd B obnacta ABTOMOACGIBHOCTH,
# #x_ruppasawveckuii KITJ ocraeTcd HeM3MeHHBLIM B IUHPOKOM NHaNasoHe H3MeHeHHA Re.

[TpuMenHTeNbHO K OCEBEHIM H LEHTPOOEKHBIM HAcOCAaM 4HCHO PclHOABACA MOMKET GHITH
NOACYHTEHO Pa3NRUHBIM 00pa30M, H Kakabli pas a0coMOTHEE 3HAYeHHA Re 6YRYT OTIHUATH-
¢ ApYr OT ApPyra B 33aBHCHMOCTH OT TOro, 4TO IMOHUMAasTCA IO XapaKTCPHBIMH 3HAYEHHAMH

CKODOCTH H JHHEAHOro pasmepa. [Toxanayl, HanGoJbllee pacnpocTpaHenHe B NPaKTHKE Ha-
COCOCTpoenus noayuuaa dbopMmyaa

Re===n Dg/v, (2.55)

B KOTOPOH B KaueCTBe XaPAKTEPHOH CKOPOCTH NPUHATO NMpouspefenue nls NpONOpUKOHATDL-
HO¢ OKDYXKHOH CKOpPOCTH paGodero xoneca. Bremmmit gmaMerp kosdeca Dy mpepacrapiager co-
GOl xapaxTepHulfi suuefinbiii pasaMep. Tlo ZaHHBIM HEKOTODHX HCCAENOBAHWA HEXHeH rpaum-
ue ofxacTH aBTOMOAENBHOCTH B 3TOM CJy4ae COOTBETCTBYIOT 3naueHus Re= (0,3..0,5) 10°

QopmMyan nepecueTa. IIpuHEMAEM, 4TO FeOMETPHUECKH NONOG6-
Hele pYr Apyry pabouse KoJeca ONHOTHIHBIX HACOCOB muaMeTpamu Dy H
Dy BpalaioTcs ¢ 4acTOTaMH #Hy H Mg, COOTBETCTBEHHO CO31aBAst TIPH STOM
nanopsl Ay ¥ Hy 1 obecniednBas nofaun Qu u Q.

Hs ocuosuOro ypasHeHHs /A yCJIOBHH Ge3yLapHOro BXOAAa HMeEeM, UTO
npH ny 1 Dy Hanop Hacoca

Ugy Uzpg COS gy

HM = kl g TII'.M
H COOTBETCTBEHEO IpH fig U Diﬂ
Ugy Upy COS oy
HH = kl-l nr_x.[.

g
OTHOWmeHHe 3THX HANIOPOB

5

ky  UoyUsy €OS @gy M

M Ry Uam Ugy COS Goy N )

[~

Hexons u3 yc1oBHH reoMeTpHYECKOTO MOAOGHST, MOXHO CYHTATh, 4TO
ky=hy, a nonobue napaiieOrpaMMOB CKOPOCTEH, BHTeKaloniee H3 yciio-
BHH KHHEMATHYECKOTO NMOAOGHSA, O3HAUAET PAaBEHCTBO YIVIOB Ggp=—=0gy. OT-
HOIIEHHE CKOPOCTelH Up U U, COIVIACHO MATEMAaTHUECKOMY BHIPAXKEHHIO YCJIO-
BHII KMHeMaTHueckKoro nonobust [ypasuenne (2.50)], nponopuuonaabHo oT-
HOIUEHH!O NpousBefeHnit niD,

CrenoBaTeapHo, ecin mOAOGHEE APYr ADYTY paGoune Ko/leca HACOCOB

6yAyT BpamaTbes ¢ PA3JHYHON 4acTOTOH, TO /ISl CO3MaBaeMbIX HMH Halo-
POB MOXKHO HamHCaTh COOTHOIIEHHE
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Hg (ngDe)* N
Hy  (muDy® 0,
Kax yXKe u3BecTHo [cM. ypaBHeHue (2.22)], momaua Hacoca H3MeHseTcs

NPONOPUKOHANbHO H3MEHEHHIO IVIOIANH BHIXOJHOrO CEUeHHs pabouero Ko-
seca H pajHaJbHON cocTaBJsouleli aGCOMIOTHOH CKOPOCTH Ha BBIXOJE:!

Qa 7 boy Doy Uay SiN Coy Mg

Qu 50 bgy Dy Uy SiN Gagg Mg 5

IMockosbky paGoure KoJeca pacCMaTpPHBAaEMBEIX HAaCOCOB IeOMETPUUECKH
nonobHEl, T. €.

(2.56)

.

b _ Dew

—

bou  Da

TO B OOLIEM Cayuae ¢ yYETOM YCJIOBHHA KHHEMATHYECKOro noaobus
Usn Ug ng Dy

Qg =QyH — = =
Uy Uy ny Dy

MOXHO HanucaTth:

Qc e \Du/ Togw '
MouHOCTb HACOCa H3MeHseTcs NpONnopLHOHAaJbHO Nponssefenuio QHn.
[MoxcraBass BMecto Q M H COOTBETCTBYIOUIHE BEJHYHHBI M3 ypaBHEHHH

(2.56) n (2.57), umeem:

fv_u_ ( nu)a (‘Dj )B Nr-n No6.n Muex.n @ 58)

Ny - fy Dy, Nr-x Yo u Theex.u

YpaBuenus (2.56) — (2.58), nojyueHHble Ha OCHOBe MOACOHS JomacT-
HBIX HaCOCOB, Ha3bBaoT (opmMysaMu mnepecyera. OTH $opMy/an AaOT BO3-
MOXHOCTb ¢ GOJIbIION TOUHOCTBIO PACCUHTATL OCHOBHHIC NapaMeTrpsl Npoex-
THPYeMOro Hacoca, ecH H3BECTHbI IIapaMeTPhl HACOCa, FeOMETPHUECKH €My
noxo6HOro.

Hakonen, ¢GopMy/bl nepecyera AalOT BO3MOXKHOCTb, HCIIHTAB HACOC MPH
OHOH 4YacTOTe BPaLUEHHs, ONpPENe]HTb ero napameTpel AJs APYrod Hac-
TOTHI.

Has nepecuera KIT/I Hacoca ¢ MomeNH Ha HaTypy Obia mpeasioxeH PR
OpMYJ, HO MIAPOKOrO PAcHpOCTPaHEHHs OHH He moayuwiad. Ilpuwumna sro-
ro 3akJlouaeTcs B TOM, YTO y JIONACTHRIX Hacocos 3nayeHne KILJL B Goub-
mwol Mmepe onpemensercs OOBEMHHIMH H MEXaHHYECKHMH NOTEPSIMH. ITo-
stromy nepecuer KI1J ¢ mMozmesnn Ha Harypy Ge3 pasje/ieHHs ero Ha COCTaB-

JfoUlMe He oNpaBiLBaeT cels.

Kakx ormeuanocb paHee (cM. §7), caMbiM TPYZHBIM SBJASETCA Onpene-
nenne rugpasiauyeckoro KI1. CoBpemennble MeTOLB €r0 BRIYHCICHHS CBO-
AATCA K HCHOJb30BAHHIO 33aBHCHMOCTH 7 OT DPasMepoB Hacoca H OTHOCH-
TeJAbHOH LICPOXOBATOCTH IOBEPXHOCTEH NMPOTOYHOH YacTH NPH YC/I0BHH pa-
6OTHl MOLeAH B O6JACTH aBTOMOZEeabHOCTH. HauGosee onpapaana cebs

nonysmnupuueckas popmyaa A. A. JlomaxuHa:

Ig Dy —0,172 1\ 2
nl‘,H = 1 ™ (1 _qr_M) ( lg D — 0, 172 » (2.59)

\ np.4

. S
rae Dip==(4..4,5) 108y Q/n sBasercs NpHBeJeHHHIM AUAMETPOM BX0Aa B

pabouee KOJIECO Hacoca, MM. :
O6beMHble IOTEPH ¥ MeXaHHYeCKAe MOTEPH B MONIIHIHHKAX K CaJbHHKAX

Kak HeMojeqHpyeMble JONKHB MONCYHTHIBATLCA MO COOTBETCTBYIOLIHM
dopmynam (cM.§7). :
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IIpy ManoM OTAHYHH NgOTMy U DeoT Dy, a TakXKe IPH TpeABAPHTE]b-
HBIX pPacyeTax MOMKHO TPUHATH B NEPBOM NPHOJIHMEHHH DABHBHIMH BCe 3HA-
YeHHS Mz H T Daaropaps sToMy ¢opmysnl lepecueTa MOXKHO NpeacTa-
BHTh B GoJjee yHOOGHOM [Jisi pellleHHs NPaKTHUECKHX 3aRay BHIE:

Hy _ ( ﬂ)z (& '

Hy - Ny Dn) ’

Qu _ (L’z) (21 )".

Qu Ty Dy, ’

Ny _.(Eg : (&)’.

Ny - nu) Dy ’ J
B ToM cayuae, KOTAa OOMH M TOT XKe HAcOC, NepeKaYHBalOWHA OJHY H

Ty Xe XHIKOCTb, HCIETHBACTCH NPH PA3JHYHBIX 4aCTOTAaX BPANIEHHA Nn; H
ny, opMyJibl nepecuera emle 6oJee yIpomanICa:

H,y ("1 )2 Q1 ny N, (nl )3
H _(m\, @ _m, M _(m) 2.61
H, ny Q: () N, neg ( !

(2.60)

KosdounueHt GuncTpoxoAHoCTH. ONHu B Te XKe 3HAUCHHA
Mojaul ¥ Hanopa MOTYT OHTb NOJNYYEHH B HAcOCaX ¢ Pas3/HYHOH yacToTOH
Bpalenusi. EcTecTBEHHO, YTO KOHCTPYKUHMs PabouHX KOJec H BCeX 3/eMeH-
TOB MPOTOYHOH YaCTH Hacoca, PaBHO KakK H HX pPa3MepHl, NpH 3TOM MEHAeT-
cqa. JIAs cpaBHeHHs JIONMACTHHIX. HACOCOB Pa3JIMYHBIX THIIOB NOJABL3YIOTCA KO-
s¢p¢uuueHTOoM OGBCTPOXOAHOCTH, OOBEAHHAS IPYINHI pabouux xoJec 10
NPHHIMIY HX T€OMETPHYECKOIO H KHHEMaTHUECKOro NoJao6Hs.

Kosth¢uuuertoM GHICTPOXOAHOCTH fg HACOCa HA3HIBALTCs YACTOTA Bpa-
WEHHsT APYTOro Hacoca, BO BCEX JeTasiX reOMeTPHYecKH NogoGHOro pac-
CMaTPHBAaEMOMY, HO TaKHX Pa3MepoB, NPH KOTOPHIX, paboTas B TOM XKe pe-
MHMe ¢ TI0JIe3HON MOLIHOCTBIO B | JI. ¢., OH cO3JaeT Hanop, paBHulk 1 M. '

YsycieHHOe 3Ha4YeHHe Koa(pduuueHTa OHICTPOXOAHOCTH MOXKHO Onpene-
JWTb, BOCIONbL30BAaBINKCh (opmynamn nepecuera (2.60) Ajas OXHOTHIHHIX
HAcocOB ¢ paBOYHMH KOJecaMH Pas/iHYHBHIX AHaMeTpoB, paGoTalomux c me-
peMeHHO# uacToToli BpaueHHs. IIpuMeHHB 3TH (QopMy/Ib K AAaHHOMY Haco-
Cy M TeOMEeTpHYEeCKH HONOGHOMY eMy ¢ pabOuHM KOJIeCOM AHaMETPOM Dgn
YacTOTOHN BpallleHHs Ng, TOJYUHM:

e BT =) 5

MICKIIOUMB #3 3THX Bhlpaxenuii ornomenne Dg/D, naiinem:

N
ng= = ]4/—_ : (2.62)
Hy/H
a, 7
%
800 o ; o—{
~— 2 !
00 i
400 {_
N
Pac. 2.6. Hsmenemne xosdduun- 2/ ‘\‘.__._ ;
eHTa OGHICTPOXONHOCTH OT Harno- : ——
pa Hacoca —
I — ocemoro Tamos O u Oil; 2— o W W o T 8 I Hm

UeHTPOOLAKHOIO THIN
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ToxcTaBssis BMeCTo MOLIIHOCTH N ee 3HaueHde pgQH/736 nas Hacocos,
nepekaunpaowrx Bony (p==1000 xr/m3), noayuum apyryio dopmyay s
onpeneneHus Ko3pduurHenta 6LICTPOXOAHOCTH:

VT

nS:3,65 Ha/‘

(2.63)

s nacocoB ABYCTOPOHHEro BXoxa B dopMmyne (2.63) Bmecto Q cie-
IyeT npuHUMaTth Q2.

Ecan B dopmynax (2.62) u (2.63) H3MeHHUTL YacTOTy BpalleHus pabo-
yero KoJeca £ IAHHOFO Hacoca, TO B COOTBETCTBHM ¢ ypaBHeHusaMu (2.61)
JNOMKHBI OBITbL MepecYyHTaHbl MOIIHOCTH N, mogava Q u Hamop f. Jlerko yc-
TAHOBHTb, YTO NMOACTAHOBKa HOBBIX 3HAUCHHUH 3THX MapaMeIpoB B (OPMYJH
(2.62) u (2.63) DPHBOAMT K TeM XK€ UHCIEHHBIM 3HaueHHAM fg. Taxum 006-
pasom, roJgydaercs, 4To KO3 HUHEHT OLICTPOXOAHOCTH OCTAeTCsS MOCTOSH-
HBIM JJIS1 BCeX PeXHUMOB paboThl Hacoca ¥ 3aBHCHT TOJIBKO OT €r0 KOHCTDPYK-
UHH. DTO TMOJOXKeHHe Oblo OBl ClipaBe/l/IUBBIM, ecJH OBl MH He NpeHeOper-
J¥ 1pH BbiBojAe HOPMYJ AJS Mg H3IMEHEHHAMH 00beMHOr0 M THApaB/IHYeE-
cxoro KIIJl Hacoca npu H3MeHeHHH pexuma ero paboTel. B nedcTBHTENb-
HOCTH 3HayeHHe Ko3(pdunuenTa OBICTPOXOAHOCTH MEHSETCA B  IIHPOKOM
auanasone. Koadpdunuent ng pased Hymo mpd Q=0 u, yBeqHUHBAasCh C
BO3pACTaHHEM NOJAUH, CTPEMHTCH K GeckoHeynocTH NpH Q==Quaxc 1 H=0.
JJ1s BHeCeHHs1 OIpeNeJeHHOCTH B MOHATHe Ko3(pdHuUHeHTa OLICTPOXOAHOCTH
VCAOBHAHCL B (opMyabl (2.62) u (2.63) noicrasiaTh ONTHMaJjbHBEE 3HA-
4yeHHst MOUIHOCTH, NI0Jla4X U Halopa.

Auanus cdopmyasl (2.62) noxasbpiBaeT, 4TO C YBeJHUEHHEM HAopa Ko-
3hdHuHeHT GBLICTPOXOAHOCTH HAcoca yMeHblndeTcsl. DTOT BHIBOJ NOATBEpK-
Jaercsd puc. 2.6, Ha KOTOpPOM [pHBENEeHbl 3Ha4yeHuda Mg UJAA psiaa BLICOKO-
[IPOM3BOJAHMTEILHLIX HACOCOB, CEPHHHO BBIIYCKa€MBIX OTEUECTBEHHOH TIPO-
mbinieHnocTeio. U3 gopmyner (2.63), B cBOIO ouepelb, BHITEKAET, UTO yBe-
JHYEHHEe 10JAaY¥ NPHUBOJUT TPH NPOYHX PABHHIX YCJAOBHAX K YBEJAHUEHHIO
Ko3h }HiueHTa OLICTPOXOAHOCTH.

CaenoBarelbHO, THXOXOMHEIE HACOCH (HAacOochl ¢ MaJLIM KO3bhQUUHEH-
TOM OBLICTPOXOAHOCTH) — 3TO HACOCHI, HMelolHe GOJbIIOH HAIOp M CPaBHH-
TeJbHO HeGOJBbIIYI0 I10layy; OLICTPOXOJAHLIE HACOCH MMEIOT MEHBIUHH Ha-
110p, Ho GONBLIVIO IOAAYY.

KospunueHT OBICTPOXOAHOCTH Mg SABJSAETCH OUeHb BAXKHBIM YJE€JIbHBIM
TI0OKAa3aTeseM, KOTOPHIl HMIMPOKO HCNOMb3yeTcs B KadeCTB2 XapPaKTePHCTHKH
THIA Hacoca. YHHUBEPCaJIbHOCTh 3TOTO TOKA3aTesNsd COCTOMT B TOM, YTO OH
OJHOBPEMEHHO yUHThIBAeT TpU Haubojee CYIICCTBEHHBIX Napamerpa J1000-
r0 Hacoca: 4acTOTY BpalleHHs, MOINHOCTh (H/ax momayy) u Hamop. Biaaroxa-
psi atoMy Ko3(hpHIHEHT OGBLICTPOXOAHOCTH IOBOJbHO IOJHO XapaKTEpPH3Yer
THII Hacoca., HanpuMep, IpH CpPaBHEHHH HECKOJLKHX DA3JHYHLIX 1O THNY,
dopme nPOTOUHOrO TPAKTA U KOHCTPYKIHH HaCOCOB, HMEMOINX GJaH3KHE 3HA-
YeHHd Mg, BUAHO, UYTO ¥ 3THX HACOCOB GJH3KH M MHOTHe cBoictBa. Hesasu-
CHMO OT THIIA MJIM OT KOHCTPYKLHH HACOCHl MaJslofl OBICTPOXOAHOCTH (fig=
=50...80) Bcerma HCHOJB3YIOTCS INPH BHICOKHX Hanopax, a 0OJbLIOH
ovictpoxonnoct (ng=400... 1000) — npu HHU3KHX HANOPA4X.

BennunHa ng B H3BECTHON CTelmeHH onpenensier H ¢opMy pabouero kKo-
Jeca Hacoca. B Taba. 2.1 mawel 2CKH3BLpafoUHX KOJ€C HACOCOB DABIHUHOMN -
O6LICTPOXOIHOCTH, DoupHION Hamop, pa3BUBAEMBIH THXOXONHBIMH IEHTPO-
H6exupiMu nacocamMu (b0<ng<C80), cosnaercd 3a cueT yBeJHdeHHUA JHa-
merpa paGouero xoseca Ha Boixofe Dy, HeGomabinmag mojada, B CBOK Oue-
pelb, 00yC/IOBIANBAETCS MaJiol BhICOTOR pabouero xojeca y Buxoda by
MaJblM ero auamerpom Ha Bxode Dy. IlosTomy THXOXOAHBIE KOJeca HMEIOT
Oosbiure 3HaudeHnss DofDy u manbie 3HaueHus bq/D,. C yBenuwueHuem ObicT-
pPOXONHOCTH PA3HUIA MeXKJAY BBHIXOJHBIM H BXOJHBIM JHaMeTnaMH COXpa-
ulaeTcs, a BbICOTa BO3PAaCTaer.
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TABJIHLA 2.1

Hacoe oo | Sexms ceuenns pado- | p) ] ®opsa TomaTx
HOCTH
TUXOXORHHIH 50—80 N 2,5—3 | Iunuuapudeckas
§
HopMasbHEH|  80—150 2 [TpocTpancraen-
Hasg Ha BXOJXe, LH-
N JUHIpHYECKAsd  Ha
- BEIXOJE
A e -
Lentpobex-
HBlT
\
6ricTpoxof- | 150—350 S 1,4—1,8| IIpocrpancTeennas
HuH
Sl 1
nosayocesodl | 350—500 :!k 1,1—1,2 »
(muaroHans- S
HEIH) - 1
OceBoit 500—1500 1 »

B zaxatoueHne He06XoanMo oOpaTHTh BHUMAaHHE HA OJHO OOCTOSATELCT-
BO, UMeEIOIIlee Upe3BHIUANHO BamKHOE NpaKkTHueckoe 3Hauenue, Kosdduuuent
ObICTPOXOHOCTH NPONOPUHOHAJNEH YacTOTe BpallleHusl Hacoca n. [loBbimie-
HHE X€ 4acTOThl BPAILEHHUdA, KaK IIPAaBMJO, BeleT K YMeHbIIEHHIO Pa3MepoB
M Macchl Hacoca M IpHBOJAHOTO aBuratetd. Taxum obpasoMm, noBHICHHE
ko duurenrta ObICTPOXCIHOCTH HACOCA TPH 3aJaHHBIX 3HAYEHHUAX [0Ja4H
M HANOpa 5KOHOMHYECKH BBITOHO, :

Mpumep. Ocepoit nacoc OI16-145 npu wacrore Bpamenus n==290 mua—! u "anope H=

=4,5 M umeer nopasy Q=6,5 m3/c 1 momuocts N=2340 kBT, Tpebyerca onpeaeauts Q, H
u N npu n=236b0 MuH~! and TOro Xe pexuma paboThl Hacoca.

Pemenue. ITockoJbKY Hacoc TOT ke, TO mo $opmynaam (2.61) naxopum:

Q=6,0—— =8,18 m¥c;
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: 365 \*
=4,5 =] =712 &
H ,5(290) 12 u

365 \8
N=340(290) = 680 kBr.

§ 12. BbICOTA BCACbIBAHHA HACOCOB

JIBHKeHHe XKHIKOCTH NO BCACHIBalolleMy TPyOONpoOBOAY M MOABOL €€ X
paboueMy KOJECy OCYUWIECTBAAKTCHA 3a CYeT PA3HOCTH NaBJEHHA HAjx CBO-
6ORHOf NMOBEPXHOCTHIO KHIAKOCTH B NMPHEMHOM pe3epByape H a6COMIOTHOTO
JaBAeHHs B [IOTOKe Y BXoZa B Koseco. OXHAKQ JaBJeHHe 3 3TOi 06/1acTH He
ABASETCS NOCTOSHHLIM; OHO OnpeleaseTcs [aclo/oXKeHHeM Hacoca 1o 0T-
HOIHEHHIO K YPOBHIO CBOGOJHOM MOBEPXHOCTH XKHIAKOCTH B [IPHEMHOM pesep-
Byape, peXXHMOM paGOTH Hacoca H HeKOTODHIMH JPYTHMHE (aKTOpaMu.

Jlifl ycTaHOBJIGHHSI TOYHOM 3aBHCHMOCTH MEXIY BCEMM 3THMH NapaMer-
paMH DPacCMOTPHEM TPH OCHOBHbe CXeMbl PaGOTHI LEHTPOOEKHOro Hacoca.

Cxema 1. 3a60p HacocoM XUIAKOCTH H3 OTKPEITOTO pesepsyapa. Ypo-
BeHb CBOGOLHOU MOBEPXHOCTH PAacmojoMeH HHKe oOcH pabodero Koueca
Hacoca (puc. 2.7, a).

Ipumenss TeopeMy DepHyianm mas ABYX ceueHHEr (YpoBHA cBobonHOM
MOBEPXHOCTH KHIAKOCTH B NPHEMHOM pesepsyape 0—0 n ceyeHHs H—H HA
BXOfie B Hacoc) H npeHefGperas 3HaueHHEeM CKODOCTHOTO Hamopa B NEPBOM
M3 HHX, MOXKEM NOJNYHHTb ypaBHEHHe [JIR OnpefeteHds alCcOMOTHOrO [aB-
JleHHs B HHTepecylollleM Hac CeUeHHH:

(2.64)

Puc. 2.7. CxeMsl paGOTH ueHTpOGeXHO-
ro gacoca (K OTpeAescHHIO BHCOTH BCa-
CHIBAHHS)

rne Hs—paaﬂocm'orme'rox ocu pabouero Kojeca Hacoca H ¢B06OAHOH

NOBepXHOCTH KHAKOCTH B PE3€PBYape;
hw, , — TIOTEPH SHEPTHH BO BCACHIBAIOMGH JHHAM HACOCA, M, cTOA6a me-
43

pexaunBaeMoil KHAKOCTH (cyMMa NOTepb Ha BXOlle, 1OTepb Ha
TpeHue no AJMHHE TPYOONPOBOAA H T. n.).
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W3 ypasHenus (2.64) BHIHO, Y4TO JaBMNeHHe Ha BXole B Hacoc, paboraio-
UK B ONpeJe eHHOM peXXHMe Io cxeMe I, onpenesnsiercss BedHUHHOR

(2.65)

KOTOpas OOBIYHO HA3EIBAETCS 2€0METPUMECKOL 8bICOTOW B8CACHIBAHUS.
BennuuHa BakyyMa BO BXOAHOM CEYEHHH

2

Yy

pe 2g

Ha3bIBaeTCA BAKYYMMETPUHECKOL B8bICOTOL BCACLIBANUSA. 3aBHCHMOCTL MeEXK-
Ay reOMeTPHYECKOH BBICOTOM BCACHIBAHHA H BaKyyMMETPHUECKOH onpejesis-
eTcs B3 ypasHeHud (2.65): -

Ha. — Parw — Pu

Hg=Hy—hy, , (2.66)

HJIH

Hy=Hg+h (2.67)

@o—n’

Cxema Il. 3a60op HacoCOM XKHIKOCTH H3 OTKPBITOTO pesepByapa. ¥po-
BeHb CBOGOAHOM [OBEPXHOCTH DACHOJOXKEH BEIIIE OcH pabouero KoJjeca
Hacoca (puc. 2.7, 6).

Ecan Mbl npHMeM 3a IIOCKOCTb OTCYeTa OMNATh ceyeHHe 0—0, TO eNHHCT-
BeHHOe OT/IHYHE NAHHOH cXeMHl OT cXeMbl | Gyler 3ak/amuaTbess B TOM, YTO
BesnunHa g GyLer uMeTb OTpHIATe/NbHOE 3HAUYEHHe. B 3ToM cayuae ypas-
Henus (2.66) u (2.67) npumyr BHI: -

Hg=hy, —Hy - (2.68)
" .
TN

Orpuuare/bHOe 3HaueHHE [eOMETDHYECKOH BHICOTH BCACHIBAHHS OG-
HO Ha3bIBAIOT NMOANOPOM. IIpH 10CTaTOYHOH BEJNHUHHE NMOANOPA LABICHHE B
mm MOXeT OCTaBaThCsi GOsblile aTMOC(EPHOTO Ha
BCeX pexHMax ero paGoTHL. ,

Cxema I1l. OTkauxa KMAKOCTH H3 3aMKHYTOTO pesepByapa (puc.
2.7, 8). IlpunuunuanpHOe OTJIHUHE JAHHOM cXeMBbl paGOTH Hacoca OT pac-

CMaTpHBaeMOl paHee cxeMbl Il 3axiiouaercs B TOM, 4TO BaKyymMMeTpHue-
CKasl BLICOTa BCAChIBAHHS B 9TOM c/aydae

2
Hy = Patu 1 Pua6 — Pa %

g C2g°

(2.70)

FA€ Puse MPEACTaBJsAET COOGOH HEKOTOpPOe H3GLITOUHOE HaBJAEHHE, KOTOpPOoe
B 3aBUCHMOCTH OT TEXHOJIOTHYE€CKOrO Ha3HAaYeHHA HACOCHOH yCTaHOBKH,
KOHCTPYKTHBHBIX OCOOGHHOCTEH €e HCHOJHEHHS U peXuMa paGoThl MO-
KeT OBITb NOJNOXKHTEJbHEIM, OTPHUATEAbLHBIM HIH AaXe 3HAKONEPEeMEHHBIM.
[Ipu pasanunbix cooTHOmEHHAX aGcOMIOTHEIX ~ SHAuYeHHH Hs, Pamy B Puoo
AaBJicHHE HA BXOIe B Hacoc MOxXeT ObITb GoJblie HJIH MeHbIle aTmocgep-
HOTO. -

B 3aBHCHMOCTH OT KOHCTPYKTHBHOTO HCIIOJHEHHS HEeHTPOOEeKHOr0  Ha-
€0ca OTCYET T€OMETPHYECKOH BBLICOTHl BCACHIBAHHA BELETCA [10-Pa3HOMY.
it ropu3oHTaNbHEIX HACOCOE OHA PABHT PZINOCTH OTMETOK OCH pab6oue-
ro ko/eca M CBOOOLHOH NOBEPXHOCTH XKHIKOCTH B HPHEMHOM pe3epByape.
[lna HacocoB ¢ BepTHKaJbHHIM BAJOM OHAa OTCYHTHIBACTCH OF ~ COpeniHii
BXOIHBIX KPOMOK Jonacteii paboyero xojeca (mepBOH CTYTEHH AJS MHOTO-
CTyNeH4aThX HACOCOB) 1O csmﬁoﬂnﬁgﬁk&gosggxmcm XKHIKOCTH B pesep-
Byape.
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B npumeHeHHH K OCeBBIM HacocaM IOHATHS IeOMETPHYECKOH H BaKyyM-
METPHUYECKOH BBICOT BCACHIBAHHS OCTAlOTCA TeMHu ke caMbiMu. HeKoTopeiM
OTJHYHEeM HPH ONpeleseHHH fg L5 BLICOKONPOH3BOAHTENbHBEIX OCEBLIX Ha-
COCOB, K KOTOPBIM BOJA MOJBOJAHUTCS KOH()Y3ODHBIMH H3OTHYTHIMH BCACHI-
BawIUMHU TPyOaMHu, fBJsAeTCHd HeOOXOAHMOCTb ydeTa CKOPOCTHOTO Hamopa
npu BXoAe B TPyOY H (paKTHUECKOTO XapaKTepa paclpeleseHHsi CKOPOCTel
110 CeYeHHAM NOTOKa. YpaBHeHue (2.65) B 3TOM ciyuae NpHHHMaeT BHJ

2

Q0 G U

Hy— Patx __ Pa %% TP Tp—]—thp_H, (2.71)
PE P& 28 2g

rie g U Orp — Kosdunuentor xuHernueckoii 3sHepruum (Kopuoanca) so
BXOJHOM CEYEHHH H IIPH BXOJE BO BCaChIBAOINYIO TPYOY.

OTcueT reoOMeTpHUYECKOH BBICOTH BCACHIBAHHSI OCEBBIX HACOCOB BelETCS
OT cBOOONHOH NOBEPXHOCTH BOABI B IIPHEMHOM pe3epByape IO IIOCKOCTH,
NpOXOAALIeld yepe3 OCH JonacTell. paboyero xosaeca, y HACOCOB ¢ BepTHKAJb-
HBEIM BaJIOCM H 10 HAHBEICHIEH TOUKH JIONMACTH pabouero KoJseca y HacoCoB C
TOPH30HTAJALHBIM BaJOM.

Heo6xonumo obpaTuTh BHUMaHHe Ha TO, YTO BEICOTA BCACHIBAHUS HACO-
Ca. OTHOCHTCHA K YHCJ]Y IapaMeTpOB, HMEIOLIHWX UDe3BLIYalHO BayKHOE IIpak-
THYECKOe 3HaueHHe NPH IIPOEKTHPOBAHHHM HAaCOCHBIX crauiuuit. I[lapamerp
Hs, onpefesnsis nosoXeHHe HAacOCa IO OTHOIIEHHIO K YPOBHIO ¢BOGOMHOMN IO-
BEPXHOCTH B BOJOHMCTOYHHKE, OIpeNeJsieT TeM caMbiM H TIyOHHY 3aJI0¥XKe-
Husl GyHmaMeHTa MalmuHHOro 3maHus. C TOuku 3peHus YMeHbIleHus obbe-
Ma 3eMJISIHOH BEIEMKH M OOJIeTUYeHHS KOHCTDYKUMU MAIUUHHOIO 3JaHHSA, a
C/J1e10BaTeJbHO, ¥ YMEHDbIICHHS KalHTAaJOBJOXKEHHH Ha COOpyKeHHe Ha-
COCHOH CTaHLUMH B LEJOM yBenuueHHe fg sfBJsieTcs KpalHe Ke/aTeJbHBIM.

BennunHa reoMerpuyeckoH BBICOTHI BCACLIBAHHSI HEONHHAKOBA AJS Ha-
COCOB PAa3JUYHLIX TUIOB; Haxke AJS OAHOIO U TOTO KE PacCMaTPHBAEMOro
Hacoca OHA He OCTaeTcs NOCTOAHHON B Ipolecce ero SKCIJyaraldH. Ypae-
HeHHe (2.65) NO3BOJSAECT YCTAHOBHTb (PYHKIUOHAJBHYIO 3aBHCHMOCTb €€
3Ha4eHHs OT BCeX I1apaMeTpOB, XapaKTepPH3YIOMIHMX KOHCTPYKTHBHBIE H 3K-
CILTyaTalHOHHEIE OCOOHHOCTH HaCOCHOH YCTAHOBKH.

AtMocthepHOe NaBJIEHHE Parm, ONPENENsiONlee IIONOKHTEJIbHYIO COCTaB-
aspomyo Hg H, B 4acTHOCTH, BO3MOXKHOCTb pa3MelleHHst Hacoca Hall ypOB-
HeM KHIKOCTH B IPHEMHOM pe3epByape, CYLIECTBEHHO MEHSIETCSI B 3aBHCH-
MOCTH OT BBICOTHI PACIOAOKeHHA HACOCHOH CTAHUMH HaJ YPOBHEM MOpS.

AHanoruunas curyauus HaGJOLAeTcs NPH OTKAYKe HAcOCOM JKHAKOCTH
u3 saMrHyTOro ofbeMa (cxema III), Tak kak oTpHuarenbHOE 3HAUEHHE H3-
OLITOYHOTO NAaBJICHHS Puss Haj CBOGOAHOM MOBEPXHOCTHIO, TI0 CYIIECTBY,
PaBHOCHJIBHO H3MEHEHHIO Ie0e3HUeCKOl OTMETKH.

BuansHue KOHCTPYKUMH TPOTOYHOH YACTH PacCMaTPUBAEMOrO HAcOCa Ha
T€OMETPHYECKYIO BBICOTY BCACHIBAHHS OLIEHHBAETCAd HAJHUHEM B yDaBHEHHH
(2.65) unena py— abCco/IOTHOE J1aBJeHHe Ha BXOJe B HAcoc. JHAUEHHS
Pa, HeoOxonuMbule nas GecnepebGofiHol W HanexHo#l paGoOTH Hacoca BO BeeM
AuanasodHe H3MEHEHHs Halmopa M NORAuH, 3aBUCAT OT OCOGEHHOCTEH JIONACT-
HOH pelleTKH pabouero xoJeca H ONpelde/sIOTCS CIeNHaNbHBIMH pacyeTaMH.

BricoTa BcacblBaHHS HS 3aME€THO H3MEHdeTCa B 3aBHCHMOCTH OT PeXKH-
MOB paboThl HAacoca, XapakKTepH3yeMblX, B YaCTHOCTH, CKOPOCTHEIM HAaIllOPOM

Ha BXOJe 5—"— Bospacranme ckopocTH IOTOKa, BLI3BIBAEMOE YyBelHYe-
g

HHEM IOJaYd Hacoca, NPUBOJAHMT K yMeHbIeHHI0 Hg M HeoOXONHMOCTH pac-
[OJIOKEeHHsA Hacoca GJHXKe K YPOBHIO CBOGOAHOH MOBEPXHOCTH KHAKOCTH B
NMPHEMHOM pesepByape.

OcobeHHOCTH KOMIIOHOBKHM HACOCHOH CTAHUHH M, B YAaCTHOCTH, KOHCT-
PYKUHSI BCachlBaloUleH JHHHH, XapakTepu3yeMasi THADPaBJIHUECKHMH TIOTe-
pAMH h“’o—u’ TaK¥e fBJAAIOTCA BaXKHHM (PakTOpOM B ONpeaeJeHHH 3Ha-
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UCHHS TeOJe3HYECKOH BbICOTH BcachiBanua Hg.  CTpyktypa ¢opmy.an
(2.65) yxaspiBaeT Ha NpeANOYTHTENBHOCTh KOPOTKHX BCACHIBAIOLIMX JHHHH
€ MaJIOH CKOPOCTBLIO TEYEHHsI H MHHHMYMOM MECTHBIX CONPOTHBJEHHI.

B sakioueHHe cliegyer cKas3aTh, UTO OTMETKA YPOBHA CBOOOZHOH mo-
BePXHOCTH B IIPUEMHOM pe3epByape HacOCHOH YCTAHOBKH B IIpollecce ee
3KCITyaTallyH, Kax IpaBuJO, HENPEepPLIBHO MeHsIeTcA. DTO 06CTOATENbCTRO
TaKixe HeOOXONMMO YUMTHIBATbL NpH omupeleieHun Hg DBosee moapo6Ho 06
3TOM roBopurcs ganee (cm. § 55).

§ 13. KABHTALHS B HACOCAX. AONYCTUMOE FHAYEHHE
BbICOTBHI BCACBIBAHHUSA

Kasurauus npencraBiser co0Of INPOLECC HAPYIIEHHS CIVIOIIHOCTH Te-
YeHHs XKHAKOCTH, KOTOPBII NMPOHCXOAUT B TeX yyacTKax IIOTOKa, IJe [aB-
JEeHHE, ITOHMKASACh, NOCTUTaeT HEKOTOPOrO KPHTHUECKOILO 3HAUEHHHA. STOT
npouecc conpoBoxiuaercs ob6pasoBanHeM OOJbLUIOTO YHC/IA TY3LIPLKOB, Ha-
NOJNHCHHBIX IIPEHMYIIECTBEHHO NapaMH MHUAKOCTH, a TaKiKe rasaMH, BHIJie-
JHBUIMMHUCST M3 pactBopa. Haxofsch B 06JacTH TIOHHIKEHHOrO JAaBJleHHS,
Ny3BIPLKH PACTYT ¥ IpeBpalialorTcss B GoJblINe KaBUTAUHOHHBIE NY3HIPH-Ka-
BEPHbI. 34TeM NySbIPbKH YHOCATCSl IIOTOKOM B 06J1aCTb ¢ HABJEHHEM BHIIIE
KPUTHUECKOTO, Tle pa3pyllaloTc NpaKTHYeCKH OeccaefHO BCJENCTBHE KOH-
JAEHCAaUWH 3alOJHANMIEr0 uX napa. TakuMm o6pas3oM, B NOTOKe CO3MaeTcs
JOBOJIBHO Y€TKO OTpPaHHYeHHAasd KaBHTAllMOHHAasi 30HA, 3aloJHEHHAs [BH-
KYUHMHCH Ny3bIpPbKaMH.

Kpuruueckoe, ¢ TOUKM 3peHHS BOSHHKHOBEHHS KaBHTAIHH, NaBJCHHE OIl-
penensiercs (U3HYECKUMU CBOHCTBAMH XKHAKOCTH M B 3aBHCHMOCTH OT ce
COCTOSIHHST MOMKET MEHATbCS B JOBOJLHO 3HAUHTENBHBIX fpelenax. Tem He
M€Hee B NPAKTHYECKHX PaCyeTax, CBA3aHHBIX C PaCcCMOTpPEHHeM KaBHUTa-
IHOHHBEIX DEeXUMOB pabOThl HAcOCOB, B KauecTBe KPHUTHUECKOrO NABJIEHHS,
NPH KOTOPOM HAuHHAETCH KaBHTALHS, OOBIUHO NIPMHHUMAIOT _MaBlleHHe HACH-
LICHHBIX N1apOB IlepeKayuBaeMOH XKHUAKOCTH TIPH JaHHOH TeMieparype.
KJiaccuueckum npuMepoM SIBJAAETCS BO3HHKHOBEHHE KABUTALHN HA OOTCKA6-
MOM NOTOKOM npodHuae. OAuH U3 BO3MOXKHBIX BAPHAHTOB paclpeleseHHH
JaBJeHHs Ha IIOBEPXHOCTH IIPO-
duas maobpaxes Ha puc. 2.8. 7 /

BrisBaHHOe OTK/IOHEHHEM JIHHHH
TOKa IIOHHKEHHE HaBJEHHS Ha
CIHHKe IpodHas B paficHe TOY-
kH A MoxeT nmpuBeCTH K 06paso-
BaHHIO KaBHTALUMOHHOH  30HHI,
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HEHMAM pexuMa paboTH rHApa-
BJIHYECKOH MAIHHBI MJH CHCTE-
MBl. DTH B3MEHEHHS TIPHHATO Ha-
3pIBaTh NOCJEACTBHAMHU KaBUTA-
IIHH,

g 7

DJIeMeH z
rADA Tl IDOTOYHOH  uaCTH Puc, 2.8. Kpasnie pacapenenesns nasaeHus
APaBAHYECKHX MalIHH BoOOIIe A0 TIOBEPXHOCTH NPOQHUAA H cxeMa o6paso-

=
)

Y SEE U

AAuKG X600 TIpOPUAE

H JIOTIACTHBIX HACOCOB, B YaCTHO- BaHHA KaBHTAIHOHHOR 30HHI
; . o J —Ha BBINYKIOH I[MOBEPXHOCTH; 2 —Ha BOTHY-
CTH, NPEACTABASAIOT 'C060H coue- Tol TOBEPXHOCTH; 3-:Kagn'raunouuaﬁ 30Ha Y
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TaHHe HaNpaBAAIOUHX MOBEPXHOCTEH, MpelHa3HaYeHHbIX IJst YNpaBJCHHA
noroxom. EC/IH KaBHTAIHOHHASl 30Ha BO3HHKAeT 'Ha TaKOH NOBEPXHOCTH, TO
oHa usMensier ee addexTuHyio QopMy H, CIELOBATE]IbHO, H3MEHSIET NYTh
noroxa. TakHe H3MeHEHHS HeXeJaTeJbHEl H COMPOBOXAAKTCA HOTIONHHTE/b-
HHIMH TIoTepsMHE 3HeprrHH. CHHXXeHHEe 3HepreTHUeCKHX I1apaMeTpoB (mopaua,
Hamop) H yMeHbllieHHe Koa(dunHeHTa TIONEIHOTO AEHCTBHS ABJAIOTCA Npd-
MBEIM CJeJCTBMEM BO3HMKHOBEHHS KaBHTalHU B JIOGOH IHAPABIHYECKOH Ma-
11070: (N

HeycrofiuuBocTp KaBHTAIlMOHHOW 30HBI Y Bbi3BAHHBIE TOSIBICHHEM 3TOH
30Hbl BTOPHMUHBEIE TEYEHHs KHAKOCTH MPHBOIST K 3HAUMTEJIbHBIM IyJbCa-
LHAM NaBJeHHS B MOTOKE, KOTOPble OKAasHBAlOT IHHAMHYECKOE BO3JeHCTBHE
Ha TIOBEPXHOCTH, HANpABJISIOUHE NMOTOK, Pe3yabTaThl MHOTOUHC/IEHHBIX 3KC-
NepHMEHTAAbHEIX HCCAEJOBAHUH M OMMT 3KCIIyaTalMd PasjMiHOrO THA-
paBIHYECKOro 0o6OPYROBaHHS YKa3BBAalOT Ha INOABJAEHHE CHJIBHBIX BuOpa-
uMii B TeX cJAyuasX, Koria pasBHBINAsCH KaBHTAallHs ABJAIACH EAHHCTBER-
HBIM H3MEHEHHEM XapaKTePHCTHK MOTOKA.

Paspynienne, WJH, KaK NDHHATO FOBOPHTB, = «3aXJIONMbIBAHHE» KaBHTA-
LHOHHBIX NMY3BIpell NPH MepeHOCe HX MOTOKOM B 0G/acTb € NABJIEHHEM BHILIE
KPHTHUECKOTO HPOUCXOAHT UPe3BHIYAHHO OLICTPO H CONPOBOKAAETCS CBOE-
ro poaa ruapasauuecKuMH yaapamu. Hanoxenue GoJbIIOro YHCTa TAaKHX
yoapoB NPHBONHMT K NMOSBJAEHHIO XapaKTeDHOTo WIMMAIIEro 3BYXa, KOTOpHIH
BCErfa CONYTCTBYeT KaBHTalluM. M, HakoHell, B MOAaBJSAIONEM GOMbIIMHCT-
Be c/AyuyaeB KABUTAUHS CONPOBOXKNAETCH pa3pylleHHeM TNCBEPXHOCTH, Ha
KOTOpOil BOSHMKAIOT H HEKOTOpOe BpPeMs CYWIeCTBYIOT KaBUTALHOHHBIE ITy-
3pipH. DTO paspylieHHe, ABASIONIeeCs OJHUM H3 CAMBIX ONaCHBIX MOC/AENCT-
BHiI KAaBHTAUWH, HA3EIBAIOT KABHTALMOHHOH 3posuefi. MexaHuuecKHe MOB-
pexaenua paGounx OPraHOB THAPABJIHUECKHX MalIMH B DPe3y/abTaTé KaBH-
TAMOHHON 5PO3HH MOTYT 3a OTHOCHTEJbHO KODOTKHMH CPOK JOCTHTHYTB
pa3MepoB, 3aTPY/HAIOMMX HX HOPMA/bHYIO JKCIYATALHIC H Jaxe Jenalo-
IHX ee MPaKTHYECKH HeBO3MOXHO.

Bo3uMKHOBEeHHe H NOCJAELYIOUlee PAa3BUTHE KABHTAUHH B JONACTHBIX Ha-
cocax fABJASIETCS CJeACTBHEM YMeHbILIeHHS a0COMIOTHOrO JaBJeHHS B [BH-
KyIielics KHIKOCTH. PaccMOTpUM, KaK MeHdeTCs [aBJeHHE BOABI TIpH ee
ABUIKEHHH 10 MPOTOYHOMY TPAKTY JIONACTHOTO Hacoca OT BXOZa BO BCAChHI-

Fom

Puc. 2.9. MaMeHesne NaBMENHS TIOTOKAa B SJEMEHTaX BCAaCHBAIOMlefl JIMHHH LEHTPOOGEKHOro
Hacoca
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palomuii TpyGonpoBox u fo paGouero xoneca. B KadyecTBe nNpHMepa Ha
pHC. 2.9 cpaBa H306paXeH BePTHKAJbHHH UEHTPOOeXHbI Hacoc ¢ mps-
MOOCHOH LHJIUHAPHYECKOH BcachlBaiowied TpyGo#, B ieHTpe JaH rpaux Hs-
MeHeHHsi aGCOJIOTHOrO NABJEHHS B 3aBHCHMOCTH OT 3HAUEHHH pas3/HIHbIX
napamerpos. JlaBieHne Ha Bxoje BO BCACBIBAIOMLYIO TPYGy BC/IeICTBHE ee
3arny6/aeHns 104 YPOBeHb CBOOOXHOH NOBEPXHOCTH B TPHEMHOM pe3epBya-
pe npeBbiinaer aTMochepHOe RaBjeHHe Aary Ha 3HAUCHHE THAPOCTATHYECKO-
ro nasjeHus fcr. MecTHble TIOTEPH 3HEpPruH, CBsi3aHHBiE C IIPEeOJOJIEHHEM
rHAPABINYECKOrO CONPOTHBIEHHS BXOAHOTO YCTPOHACTBA BCachiBAIOIIEH TPY-

6bl H yYBEJHUEHHEM CKOPOCTHOTO Hamopa 2 NPUBOAAT K TOMY, 4TO yXe B
2 ‘

cedeHHH TPyObl, PacloJOXKEHHOM Ha YPOBHe CBOGOIHOH MOBE[KHOCTH, ab-
COJIIOTHOE HaBJeHHe B NOTOKe OGyAeT MeHbuie atMoc(epHOro. YBeJHUEHHe
reofe3duecKHX OTMETOK M HapacTaloiide 1o AJIHHe TPYObl rHApaBIHYeCKHe
notTepu My, rpaHK U3MeHeHHS KOTODHIX H300paXkeH B JIEBOH YacTH PHC. 2.9,
NPHBOASAT K INOCJAE]0BATEJbHOMY YMEHbIUEHH!0 a0COJIOTHOrO AaBJeHHd 1o
Mepe NIPOIBHMKEHHs XKHIKOCTH M0 HANpaBJeHHIO K paGouemy kosecy. Mect-
Hble IIOTEPH B MEPEXOLHOM KOHYce BCACHIBalOLIEro TpyGonposoia B COUeTa-
HUH C yBeJH4YeHHEeM CKOPOCTHOIO HaNopa BhI3LIBAIOT AafbHedlIlee yMeHblle-
HHe AaBJeHus, aGCoJMIOTHAsT BeJIHYHHA KOTOPOrO Ha BXOJe B HACOC MOXKeT
cTaTh MEHbLIE JABJEHHS HAaChIIleHHHX NapoB hgap. Kpome ToOro, B J0mACT-
HBIX Hacocax JasJjieHHe MOXeT JONOJHHTENbHO TIOHH3HTbCH, 4YTO B 3HAUH-
TeJbHOH Mepe YBeJHYHT ONACHOCTh BO3HHKHOBEHHs KaBHUTAUHH. IDTO IOHH-
XKeHHe, He NpPe1yCMOTpeHHOe pabOyHM INpOINECCOM, MOXET HOCHTDH obuaf
XapakTep WM ObIThb BHI3BAHO KAKAMH-TO MECTHBIMM M3MEHEHHAMM B IO-
toke. Husxoe a6CcoMmoTHOe NaBieHHe H KaBUTAUHA MOTYT Takxe Hab.io-
IaTbCs NMPH HEYCTAHOBMWBIUHMXCH pexuMax paboTw Hacoca: THAPABAHIECKOM
yIape B CHCTEMe, peXHMe IycKa, OCTAHOBKH H T. IL |

3Has NpHYHHBL OCGILETO H MECTHOrO IIOHMXKEHHS NaBJEeHHS, Mbl MOXKeM
npexyragaTth, a B GOJBIIHHCTBE CAyd4aeB W TPEAOTBPATHTb INOABJIEHHE Ka-
RUTAIME B TeX HJHM HHBIX 3JI€MEHTaX NpOTOuHOH yactn Hacoca. Cuenyer
cpasy CKasaTb, UTO OIpeie/eHHe AONYCTHMOH BBHICOTHl BCAChIBaHHA C yde-
TOM reoje3H4ecKOl OTMETKH pacIiONOXKeHHs Hacoca H TeMlieparypbl Iepe-
KauHBAeMOH MHAKOCTH ABJSETCs] MEPBHIM H HanboJee HaIEKHBIM Mepo-
NpUATHEM, HAMpaBJeHHLIM Ha Ocaab/IeHHe HJH NpeloTBpallende KaBHTa-
uud. Co3fnaHue Xe HEKOTOPOrQ 3amaca, NyTeM yMEeHbIIEHHS BBICOTBI BCACh-
BAHHA HJIH YBENHYEHHS TOINOPA 110 CPRBHEHHIO C MOACYHTAHHBIMH BEJHHH-
HaMM, TapaHTHPYET, KaK NpaBuio, HalEeKHYIO GeCKABHTAIHOHHYIO pavOTY
Hacoca. : T
~~"HaunGo/blee 3HAUEHHE IeOMETPHYECKOH BHICOTH BCACHIBAHHS MOXKeT
GLITH HAHAEHO ¢ TIOMONIBbIO ypaBHeHHs (2.65) npH yCaOBHH, 4TO B MOMEHT
BO3HHKHOBEHHS KaBHTAUHUH Pr==Puap:

Parm Pnap H '
H = —h .

’ S, MaKc o g g 2g w _,. (2.72)

BricoTa BcachlBaHHA Hacoca, SIBAASICH OZHHM H3 OCHOBHBIX I1apaMeTpOB,
OnpeAe/sIOmUX KOMIOHOBOUHOE pellleHHe HACOCHOH CTaHIHH HJH yCTaHOB-
KH, B TO K€ BPeMS He JlaeT BO3MOXHOCTH UHCJIEHHO OUEHHTb CTeNeHb pas-
BUTHSl KaBHTALMH, a CJICIOBATENbHO, H CPABHHTb MeXAy co0OH KaBuTa-
IHOHHBIE XaPAKTEPHCTHKH HAaCOCOB, NOCTOSHHO M3MEHSIOIMeCs B nporecce
sKcnayatanuu. Ycnoab3oBaHHe B 3THX Te/IAX I'eOMETPHUECKOH BLICOTHI BCa-
chiBanua Hg HEBO3MOXKHO, X0Ta Gbl MOTOMY, YTO OHA BKJIouaeT B ceba rua-
paB/HYeCKHe TIOTEPH, CBOACTBEHHbIE KOHCTPYKTHBHEIM OCOGEHHOCTSM KOH-
KpeTHOR ycTaHOBKH. T103TOMYy B HacOCOCTPOECHHH HJsi CPaBHEHHS KaBHTa-
IAOHHBIX KauecTB HACOCOB, KOJHYECTBEHHOHR OLEHKH CTENEeHH Pa3BUTHA Ka-
BHTAllHH M aHaju3a BOMpoca O BHIGOPe MOMYCTHMEIX BBICOT BCACHIBaHHUSA
NOJB3YIOTCST KPHTEPHEM, CMEIC/ KOTOPOT® MOXET GHTbL NOHAT H3  C/edyio-

IIUX paccyXKAeHHH.
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s HopmanbHOH GeckaBHTALMOHHOH paboThl Hacoca HeOOXOIHMO,
yTOGE JaBJeHHE Py HA BXOJe B Hacoc Obijio Oojbllle KPHTHYECKOTO, B Ka-
yecTBE KOTOPOTO IPUHUMAIOT [aBJI€HHE Prap HACHIIICHHLIX MapOB NEpPEKauH-
BAEMOM KUAKOCTH (Pu>>Puap).

B nporuBHOM cayyae B MecTax NMajJeHus NaBJEHUS HHUXKE Ppap HAYHHA-
eTcd KaBHTauus H pabGora nacoca yxyamaercd. [as toro ytoOel 3TOro He
NPOH3OLIIO0, yAeabHas BHeprus Iy NM0TOKa NpPH BXOAe B HAcCOC, OTHECEHHAHA
K €ro OCH, JOJKHa ObITb JOCTAaTOUHOH H/a obecredueHns CKOPOCTEH H YCKO-
PeHHHl B IIOTOKE IIPH BXOJe B Hacoc ¥ NPEOLOJIEHHs COTIPOTHBJIECHHH 6es na-
JeHHs MECTHOrO AaBJeHHs JO BeJHUYMHBI, Bedylledl K o0pasoBaHUIO KaBH-
Tanuk. B ¢BA3M ¢ 3THM Dellammlee 3HauyeHHe npuobperaer He alcolwoTHas
BeJIHUHHA yﬂe.anoﬁ 3HEpPTUN MOTOKa, a IPEBBIICHHE ee Hal aHeerefd, Cco-
OTBeTCTBYIOIIEH [ABJEHHIO HACHIIEHHOTO fapa NepeKauuBaeMOH KHAKOC-
TH:

02
Ah=25, FPnae _ Po 0 Puap (2.73)

pg pg  2¢ Y

BesiinunHa Ah HasbiBaeTcss KaBHTALHOHHBIM 3allacoM, IIOCKOJbKY -OHa
npexcTaBiser cofoH 3amac MEXaHHYECKOH 3HEPTHH B MOTOKe Haj AdBJeHA-
eM HachlIleHHOro nmapa. MlHorja 3Ta BelHyHHa HAa3bLIBAeTCs HM3GLITOUHBIM
HATIOPOM BCacCbhIBAHHA.

Ucnoabsys ypaBuenus (2.65) u (2.73), MOXHO YCTaHOBHTL CBf3b
MeXIy KAaBHTAUMOHHBIM 3amacoM AA M TeoMeTpHYeCKOH BBICOTOH BCACHIBa-
HUS:

HS __ Paru . Prap _Abh—*h (2_74)

T pg pg “o—n’

JIns KaxJa0ro Hacoca CylLlecTByeT HEKOTOpoe MHHHMalbHOe 3HaueHHe
Ahyms. TIpu yMeHbIIEHHH KaBHTAWMOHHOTO 3amaca HHXKe 9TOro 3HaYeHHd B
Hacoce HATHHAET Pa3BUBaThCs KABHTAIUA.

Ha puc. 2/10 8 Bune rpadukoB H, n u-N={(Ah) npuBefieHn pe3yabTaTh SKCTepUMeH-
TAaNLHEX HCCASNOBAHAN BJAMAHHY KABHTALMOHHOTO 3alaca HAa OCHOBHbIe JHEPreTHYecKHe na-
paMerps LEeHTpoGexRHOro Hacoca. Msnom KpuBofi Hamopa B pexXuMe [ 03HAUAET BOSHMKHO-
BeHHe KABHTALMH, a LajbHeiiHlee CHHKeHWe Halmopa INPH yMeHblIeHHH AA — nocaegylollee
ee pasBHTHe. BepTHKanbHAsi BETBL KPHBOf Hamopa B pexume /I CBHACTENBCTBYET O CphiBe
paGoOTL Hacoca BCJAENCTBHE NOJHOCTBIO passuBilefics KaBuTauud. OAHOBPEMEHHO C yMEHb-
IeHHEM HANOpa Pa3BHBAIOIAsCs KaBHTAUWs BHabBaer cunxenne KILI, uro, B ¢BoI0 0uepesns,
onpejessier BO3PACTAHHE MOIIHOCTH HA Bajy HacoCa HA BCeX PeKHMax PaGOTH C KABHTAlH-
el BIVIOTH 0 CPBIBA.

CTo/b OUEBHAHAS 3ABHCAMOCTb NMapaMeTPOB HACOCA OT KaBHTAUHOHHOTO 3amaca Ipeo-
CTABMSET BO3MOMKHOCT, HCIOJBE30BAHHS €ro AJISi UHCASHHOH ONEHKH CTEeNeHH PA3BUTHS Ka-
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puTanun. JefiCTBHTENbHO, BCEM XaPAaKTePHHM, ¢ TOYKHM 3DeHHS KaBHTALHH, pexHMaM pabo-
7B Hacoca COOTBETCTBYIOT BIIOJHE OUDejefeHHbie YMCIOBhle 3Hadenus Ah. Tax, HampuMep,
A7 YCJOBHI paccMarpHBAeMOro NpHMepa HauaJo KaBHTAUMH (KpHTHUeckHfl pemum I) haG-
nogaercd NpH Ah==4 M; DIOJHOCTbIO pPaA3BHBMIANCA KABHTAUHSA (XpUTHYSCKHA - PEXKHM
1I) — npn Ah==1 M; peXHMaM ¢ YaCTHYHO Da3BHBLIEACH KaBHTaLMeH COOTBETCTBYIOT 3Ha-
yerusa 4>AR>1 M - :

3ajaBIIHCh HAa OCHOBE pPACYETOB BO3MOMKHBLIMH, C TOYKH 3PEHHA SKCINIyaTallHH, npepe-
fNaMu yXyAHIEHHst XaPAKTePHCTHK HACOCa BCJASACTBHE KaBUTAUHM, MOXKHO ONpelefuTbh MHHH-
ManbHOe 3HAaueHHE KaBHTAUHOHHOro 3anaca Aflman.

Bosspamasich x ypaBHeHHio (2.74), MOXHO yBHAETb, YTO HanMeHbUIEMY
3HayeHui0 Alwmm COOTBETCTBYeT HauboJjbilee 3Hau€HHEe T€OMETPHYECKOH
BBICOTHl BCACHLIBAHHA:

— Parw  Prap A, g
- MHH

, (2.75)
pg pg “o—n

KOTOPOe MHOT/[a Ha3blBAIOT KPHTHYECKOH BLICOTOM BCaCHIBAHHUS.

Hns obecnedyenda HagexHOH paGoTHl Hacoca JomyckaeMas B 3JKCIjya-
Talux BeIcOTa BcachBanusi Hg, pon LOJIKHA HMETb HEKOTOPBIH 3amac, 4To
yUYTHIBAaeTCs BBeleHHeM K03 duuHeHTa 3anaca ¢:

__Patw  Pnap .
S, mon = o g g A hgon hwo_ﬂy (2.76_)
roe Ahgon = @ A hyyg.

B 3aBHCHMOCTH OT YCJOBHE paGoThl Hacoca Ko3(ppUUHEHT 3amaca IpH-
sumaerca 1,1—1,5. ‘

OnNHako NpH [0Jb30BAHHH DacCMOTPEHHOH CXeMOoH IS OnpelpeseHud
6ecKaBHTAIHOHHBIX PeXHMOB paboThl HACOCOB BO3HHKAeT DAJ IHpakTHde-
CKHX TPYRHOCTEH, HawbOMbIIYIO W3 KOTODPBIX IIPEeACTaBJSET ONpeleleHHne
MUHAMAaJABHO JOMYCTHMOr0 KaBHTaHHOHHOrO 3anaca.

Ha ocHOBe GOJBIIOTO YHCJIa HOCAeJOBAHUA ¥ 060CIIeHHs ONLITHBIX AaH-
apix C. C. PynueBeiM moJydeHa ciefyomas GopMysa s OnpeefeHds
MHHHAMAJBHOrO KaBHTAIMOHHOrO 3anadca: :

5\/x
A iy = 10 (" CQ) : @.77)

rae C—mocTosiHHast, 3aBUCAILAst OT KOHCTPYKTHBHBIX ocobeHHOCTeH Ha-
coca.
Tipn ompenenenun Ahwun 4/ HACOCOB ABYCTOPOHHEro Bxonma B QopMy-
ay (2.77) moactaBaseTcs [OJOBHHHAA moaaua.

DKCIepHMeHTANbHAS TPOBEPKA, NPOBEAEHHAR ABTOPOM TNpej/IOKeHMsi H MHOTHMM JpY-
THMH HCCICIOBATeNAMH, [0Ka3aja [PaBOMepHOCTb TIPeUIONKEeHHOTO KPHUTepHsi W IpaxkTHie-
‘CKYIO NPHTOAHOCTb €T JJ5 OLleHKH KaBHTAUMOHHBIX KauecTB Hacocos. Ilonyuenusie npu 31oM
3HaYeHHA nocroanHoil C 1A HACOCOB pas3iuyHofl OBICTPOXONHOCTH NpHBEAEHLI HUXKe

ng 50—70 1 70—80 ’ 80—150 l 150—250

C 600—750 ! 800 ’ 800—1000 | 1000—1200

Onpenenednsic B pe3yibTaTe TNPOBEACHHS HCMHLITAHME Ha KABATAMHOHHBIX CTEHAAX
Ahynn H Ahgon NPHBOASTCA B OOUUHAMBLHBLIX KATAaJOTaX HACOCOB, BBHINYCKAEMBIX 3aBOMAMH-
\H3TOTOBHTEIAMH.
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TJIABA 3
XAPAKTEPHCTHKH H PEXXHM PABOTHI JIONACTHbBIX HACOCOB

§ 14. TEOPETHYECKHE XAPAKTEPHCTHKH HACOCOB

OcHOBHBIE [1apaMenphl JIOMACTHLIX HacocoB (mojaya, Hamop, MOILHOCTb,
KO(MDHIHEHT T0JIE3HOro AEHCTBHS M YAaCTOTA BPAIlEHUs) HAXOAATCA B Ol-
pelesieHHOH 3aBHCHMOCTH, KoTopas Jyulle BCEero yfAcCHsercs H3 paccMoTpe-
HHS XapaKTepPHCTHYEeCKHX KPHBBIX. ‘

3uavenusa mpamnopa, momuocty u KIIJ Aas pasnHuHBIX 3HAYeHHH ToAa-
U MOryT GHITH NPeACTaB/JEHH B BUJE CHCTEMbI TOYEK B KOOpAHHaTax Q—
H, Q—N un Q—n. CoenuHsa TOYKH IVIaBHEIMH KPHBBIMY, MOJyYaeM Henpe-
PLIBHYIO XapaKTeDHCTHKY 3aBHCHMOCTH PacCMaTpHBaeMBIX TNapaMeTpoB OT
noJa4YH Hacoca IIpH NOCTOAHHON yactoTe Bpailedns. OCHOBHOH XapaxTepHc-
THUeCKO# KPHBOH Hacoca ABAAETCS IpadyK, BEPAXKAIOWHUT 3aBHCHMOCTD Pa3-
BHBAEMOro Hamopa oT mogaun [ =F[(Q) mpyu MOCTOAHHOH uyacTOTe Bpalle-
gus n=const.

Jss mocTpoeHHs TeOpeTHYeckol xapakrtepucTukd Q—H BOCHObL3yeMCS
OCHOBHBIM yDaBHEHHeM LeHTpoGexHoro macoca. Ecau moTox Ha BXOAe B Ko-
Jeco He 3aKpyueH, TO

Ug T
Hy = 2v2a .
g
HieanpHag mopgaya Hacoca
QT = Dg bz 02’,

OTKy[Ha
LG
2 Dby
raie D, — nuaMerp pabouero Koueca;
b, — mupuHa pabouero xoJjeca.
Uz pmc. 3.1 craenyer
Ug p

tg B.

Ugy = Uz —

HIOH
v =%___&__
e Dy by tg By

[MoacTaBuM MOJAyYeHHOe 3HAUEHHE Uy, B OCHOBHOE YpaBHEHHE TeODeTH-

yeCcKoro Hanopa:
Us Q'r
Hy =22 ( _ ———-—-)
T g\ aDbtah,

HJH

2
42 Uz Qr 1 3.1

g mgDyb, tghy
Ipu n=const OKpyxHasi CKOpPOCTb Uy GyAeT nocTosnHod. OueBUAHO,

yTo A8 paceMaTpuBaeMoro Hacoca Dy, by u tgBy TakXKe sABAAIOTCA NOCTOSH-
HBIME BenuuuHamu. O6o3Hayas TOCTOSHHEIE BEJHYHHBI deped KOIQHIHEH-

™ A u B:

T =

= A: o 1 __
g " mgDyby tghs

MOJNIYYHM:
H:=A—BQ:. (3.2)
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Puc. 3.1. [lapannesorpamu ckopocTefi Ha BEIXO- &
ne W3 Kojeca 3

Pac. 3.2. TeoperHueckas  XapakTEpHCTHKD

Q— H mnacoca

TaxuM 06pasoM, 3aBUCHMOCTb Hr 0T Qr BHpaXaeTcss ypaBHEHHEM Iep-
BO#l CTENEHH, KOTOpoe B KkoopauHatax Hr u Q. rpaduyeckn Husobpaxa-
ercd NpSAMbIMH JIHHHAMH, HaK/IOH 3THX NPSAMBIX 3aBHCUT OT 3HaUeHHH YIJIO-
poro xoadbuuuenTa, ABJAAIOLIIErOCH dyuxuuei yraa P

Ha puc. 3.2 naHa rpaduueckas, HHTepHpeTalns ypPaBHEHAA (3.1) nas
pasJHYHBIX 3HAUEHHA YIJIOBOrO koadPunuenta, IIpoaHaausupyem HoJI0XKe-
HHe pAMBIX JuRHi npH P2<<90°, P2=90° n pe=>90°.

Jlns nocTpoeHusi rpauka 3aBHCHMOCTH Q—H npeAnoJOXHM, UTO
Q,==0, Toraa He=u%]g; npu Hr=0 Qr=usn Dbt gPs.

Mpu pe<<C90° (sOnaTKH OTOTHYTHI nasan) tgps>>0, nosatoMy ¢ pOCTOM
Q. namop H. pa3BHBaeMbIl HACOCOM, YMEHbINIAETCH. CnenoBarelbHO, JH-
HHsI 32BUCHMOCTH TEOPETHUECKOro Hamopa (CM. DHC. 3.2, I) or nogauu Ha-
npaBjeHa HaKJIOHHO BHHS3. Haksmon npamoii / 6ymer Tem OoJblue, 4YeM

Menbmie tgps, T. €. yroa fe.
[Tpu B;=90 (omaTK{ HamnpabJ/eHH pannanpHo) tgPs==o0, ciaenona-

. - 2
TeAbHO, BTOPOH uJjieH ypaBHeHHs OyleT paBeH HYJIO: Hy=u3/g, 7.e. T1pa-
¢uk 3aBucumoctn Hr o1 Qr BhHIpaxaercs npamoit I, mapaJjyenbHO# OCH

abcuuce H OTCeKalomed Ha OCH OPAHHAT OTPE30K Hr=ui|g.

Mpu B2>>90° (qomaTku 3arHyThl Brnepen) tgPe<<0— BTOpOH WJeH
ypaBHeHHs (3.1) M3MEHHT 3HaK MHHYC Ha ILTIOC. B sToM cliyyae ¢ yBeaude-
HHeM NOJauyH BO3PacCTaeT Hamop, NPHUEM TEM Gospie, ueM Goabwe Po. I'pa-

duk 3aBucumoct# Hy oT Qr BEIpaxKaercs npamoin [Il, noxmuMalowencs
2

seepx. [Ipn Qr=0 navanpHasg OPAUHATA npamoit 11 raxxe papna:fy==us /g.

Kak supHo H3 rpaduka (cM. puc. 3.2, mpsamasd II1), paboune xoJjeca C
JIOTIaTKaMH, 3aTHYTBIMH BIepel, CO3[AI0T 3HAUHTEIBHO Gosabuiee OaBJeHHE,
geM KoJeca C JIONATKaMH, 3aTHYTHIMA Ha3aj, H B 3TOM HX OCHOBHOe TIpe-
aMymectso. OfHaKO Mpeo6pa3oBaHKe JHHAMHUUECKOTO JABJCHHUT, CO3Aa-
BAEMOr0 JIOMATKaMH, B CTATHYECKOe NyTeM YMEHbIIEHHS aGCONIOTHOR CKO-
pOCTH NOTOKA TIPH BHIXOEe H3 pabouero Koseca Hacoca. CBA3AHO ¢ 6OJIbIL K-
MH TIOTepsIMH 3Hepruu. Bsuny storo paGoume Kozeca HeHTPpOOEeXKHBX Ha-
COCOB, HCNOJIb3YeMBIX [Jsi HATHETAaHHsS JKHAKOCTeH, Kak MpaBHJO, H3TOTOB-
ASIOT ¢ JonaTKaMH, sarHyThiMd Hasal. CJielloBaTe/ibHO, NPAKTHYECKOE 3Ha-
yeHHe HMeeT JHIIb OLHA M3 3THX NpsMbx (nMHHMA [) — TeopeTnHdeckas xa-
pakrepuctika Qr—Hy, COOTBeTCTBYIOWIASA pabore Hacoca 0e3 yueTa THO-
TEPb B HEM. ‘.

Ilas nomydeHHs NeHCTBMTEJIbHOH XapaKTEPHCTHKH Hacoca Heo0X0LHuMO
BHECTH TIOTIPAaBKHM Ha THIpaBjHuecKHe (B NPOTOUHOR 4acTH Hacoca) 00b-
eMHble H MeXaHHUeCKHe NOTEPH H Ha KOHEeYHOe YHCJIO JOIATOK.

Teopernuecknit HaNoOp NPH KOHEYHOM UHC/IE JIONATOK H. Oyner MeHb-
e TeOPeTHYEeCKOro Hanopa nmpH GecKOHeYHOM 4YHC/Ie JONaToK H:. ¥YwmeHb-
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lleHye TeOPeTHYeCKOro Halopa YYUTBIBACTCA IONPABOYHEIM KO3 dHIHeH-
TOM Ha KOHEeYHOe uHcao JaonaTox k. IloatoMy nMHHS TeOpeTHUECKOH Xapak-

TepucTukn Q—H . (mpaMas a), yuuThHIBawlnas IONpaBKY Ha KOHEYHOE
YHCJ0 JIONIaTOK, NOHU3UTCA M OTCeUeT Ha OcH H OTPe3oK

H.=kHy
HJIH
_H; =Pk ug/g.

Ilpamas [ » npsamaa a (cM. puc. 3.2) nepecexalorcsi Ha ocu Q, ecan
MPHHATh, YTO KO3((HUINEHT & He 3aBHCHT OT MOJaud HJAU HHXKe ocH Q, ec-
JH OH 3aBHCHUT OT Mozaud. Ilorepu cONpPOTHBJEHHS NPOTEKAHHIO XHAKOCTH
npu TypOy/NEeHTHOM NBHIKCHHM TNPAKTHUECKH MOXKHO CUYHTaTb TMPOIOPUHO-
HaJbHBIMH KBajpary momaud, T.e. hpy=SQ2% Taxum oGpasoM, rpaduueckn
OTEpPH OT TPEHUA B KaHakax wuszobpaxkarwred napaloJioii ¢ BeplIMHOH B
HayaJje KoopauHaT (cM. puc. 3.2, xpuBas 0), OTkJanbiBasi 3HAaYeHHE 3THX
IIOTePb BHU3 OT JHHHH @, IOJYyUYUM KpuBYyio 6.

[Totepu HA ynap NpH BXOAe KHIKOCTH Ha JONATKH HJIH B HarlpasJsio-
KA annapar BbI3BIBAIOTCS PE3KHM H3MeHEHHEM HaNpaB/eHHS CpefHed
CKOPOCTH.

Jnas pacueTHO mopaun (p YIVIEI HakJOHA JIOMATOK IIPH BXOJe M BBIXO-
Je H3 KoJieca HJH HanpaBJslolIero amnmnapara noiduparmt TakuM obOpasoM,
4TOObl He OBIIO MOTEPb OT yAapa, T.e. 4Tobbl Ayg=0. [Ipu u3MeHeHHH nO-
Jaud MOSABJSIOTCS IIOTEPH Ha yJap U PacTyT HpPONOPUUOHAJBHO KBaapaTy
OTKJOHEHUS NOJXAYH:

hyp=Fk" (Qx — Qp)*.

I'paduuecku 3ToMy ypaBHEHHIO COOTBeTCTBYeT llapafoJiHuecKas KpPHUBast
C BepUIHHONA B TOuKe 0e3ymapHOTO Bxoaa hy;=0 npu Qx=Qp (cM. puc. 3.2,
KpHBas 8).

B coorBeTcTBHH ¢ ypaBHeHHeM BepHyJsH nJs yBeNHUEHHS CTATHUECKO-
ro (noJie3HOro) Hamopa HeOOXOAHMMO 3HAUYHTEJAbHO YMEHLIIHTh CKOPOCTh
JIOTOKAa Y BBIXOZHOrO natpy6ka. I3 3aKOHOB THAPOJMHAMHKH XKUJIKOCTH H3-
BECTHO, UTO BCAKOE M3MEHEHHe CKOPDOCTH IIOTOKa CONPOBOXKAAETCH IOTepsi-
MH, TIPAMO IIPONOPLUHOHANbHEIMY KBaApaTy NOTEPSIHHOH CKOPOCTH.

Ilpu mocTpOoeHHH KPHBOH 6 He NMpUHHMAaJach B PacyeT yTeuyKa BOABI Ue-
pe3 3a30pbl. Ecau yuMTHIBATb 3TH yTEUKH, TO INOJyuYeHHble naBienus H Gy-
LyT COOTBETCTBOBATL MEHBUWIHM (PaKTHUECKHM IOZadaM Hacoca M IeHCTBH-
TeJIbHasA xapakrepucruka Q—J/ (kpuBas 2) HeCKOJIBKO CMECTHTCS BJEBO.
Tax Kak yTeuka B cOBpeMEeHHBIX KOHCTPYKUHAX HEHTPOOEKHBIX HACOCOB He
npespimaet 2-—5%, To ee BAHMsHHe JaeT He3HAYHTEJAbHOE CMEIIeHHE Xapak-
TEPHCTHKH.

K MexaHHYeCKHM NOTEDSAM OTHOCATCS NMOTEPH HAa TPEHHE IHCKOB KoJeca
O KHIAKOCTb H IIOTCPU HaA TPEHHE B NOAMIMIHHUKAX H CaJbHHUKax. ITH NoTepu
II0Y4TH He BJHSIOT HAa XapaKTEPUCTHKY HACOCA, I0ITOMY MBIl HX 3Iecb He pac-
CMaTpUBaEM,

TeopeTHueckoe NOCTPOEHHE XapaKTEePUCTHK HACOCOB MO 3a/laHHBIM pas-
MepaM BcTpedaercss ¢ Oo/ablHMH Tpyanoctamu. MccaeaoBanus, mpoBeneH-
neie 80 BHHHWTInapomame, noxasslBaloT, 4TO CTPOHTH TEOPETHUECKYIO Xa-
PaKTEpHCTHKY Jyullle BCero KOMOHHMDOBAHHLIM CIOCOOOM: Mo pacHETHOMY
HaNpaBJeHHIO KacaTeJbHOH B TOUKe ONTHMaJbHOro 3Hauenus KIIJ wu mo
TOYKE XOJIOCTOTO XOJa, NOJYUeHHOH COMOCTaBJeHHeM OTHOCHUTEJNbHOH Xa-
PAKTEPHCTHKU KOJeca TaKOH e KOHCTPYKIHH M ¢ TaKHM K€ 3HAuYeHHeM
K03 ¢pHIHeHTa ObICTPOXOAHOCTH fis. OHAKO ¥ B 3TOM cJyuyae JAeHCTBH-
TeJbHOH XapaKTePHCTHKH He IOJydaeTcs BBHAY OOJbWIOro 4uciaa (akro-
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POB, KOTOpBIe He NOAAAKTCH TOUHOMY OlPEeREeNEHHIO H KOTOPBIMH IPHXOXHT-
¢ 3apaBatbedl. IlosToMy Ha NpakTHKe OTAAIOT NMPEANOYTEHHE OUBITHBIM Xa-
paKTepHCTHKaM. '

§ 15. PABOYUE XAPAKTEPHCTHKH HACOCOB H CnOCOBbl HX NMOJAYYEHHUSA

OcHOBHAasi TPYJNHOCTb B MOJy4eHHH pabOYHX XapaKTePHCTHK HacOCOB
pacueTHBIM IyTeM 3akJjiouaercd B BbiOope K03 (QHUHEHTOB IIOTEPb, BJAHAI-
KX Ha MoZauy ¥ Hamop Hacoca. IloatoMy npu pacuere pexuma paboThl
HAcoca TOJIb3YIOTCS ONBITHBIMH DPabOuYMMH XapaKTePHCTHKAMH, KOTOpble
OJIYYalOT TIPH MCIBITAHHSX HACOCOB. Hacochl, H3rOTOB/SIEMEIE HACOCOCTPOMU-
TeJbHEIMH 3aBoiiamu Coserckoro Colo3a, NoJBepraioTcs HCIBITAHHUIM B CO-
orserctBuH ¢ 'OCT 6134—71%. Mejkue u cpellHHe HAaCOCH HCHBITHIBAIOTCS
Ha 3aBOJICKOM HCIOBITATEABHOM cTeHZe. KpylnHBle Hacochl JONYCKaeTcsl HC-
IBITEIBATb HAa MECTE 3KCIUIyaTallHM HPH 4aCTOTe BpalleHHs, orJuvaiouiedcs
OT HOMHHANLHOH He GoJsee uem Ha 5%.

Ha ocHoBaHHH ONBITHHIX H3MEPEHHH BHUHCJASIOT HAOP H KO3 GhHUHEeHT
noJjesHoro AefictBus Hacoca mo ¢opmyaam. (2.2) u (2.10) ans cooTsercT-
ByIOLLeH TIOfAYH [PH NOCTOSHHON YacToTe BpanieHus. Ilonydennpie sHaueHHS
Hanopa, MOIIHOCTH, KO3((HullMeHTa N0J1e3HOro NeHCcTBHS U AONYCTHMOH Ba-
KYYMMETPHYECKO# BBICOTHI BCACBIBAHHA IJs pAla 3HAYEHHH IOJA4YH MOXKHO
NpelICTaBHTh B BHJE CHCTeMBI ToYeK B koopauHatax H, N, v, Hzu Q
(puc. 3.3). CoenuHsisi COOTBETCTBYIOIHE TOUKH ILIABHBIMH JIMHHAMH, IIOJY-
yaeM KPHBHE 3aBHCHMOCTH paccMaTpUBaeMbpIX IapaMeTpoB OT IOJauH Ha-
COCa TIPH NOCTOSIHHOH YacToTe BpallleHHd U ONpejeleHHOM AuaMerpe pabo-
yero KoJjeca.

TMonyuennsie kpuble Q—H, Q—N, Q—n u Q—FH; nasmbaloTes pabo-
YIMH XapaxkTepPHCTHKAMH HEeHTPOOEXHOr0 Hacoca U BIIMCHIBAWOTCS B Iac-
nopt Hacoca. U3 puc. 3.3, a (uacoc 12]1-19) BuAHO, 4TO MaKCHMaJbLHOMY
snauennio KITI coorBercTByeT nonaua Qp u Hanop fp (pacdyerHble napa-
merpnl). Touka P xapakTepuctuku Q—H, oTBeuaiomasi MakKCHMa/JbHOMY
snauenuio KI1/1, HaspiBaeTCs! ONTUMANbHOL PEHCUMHOU TOUKOL,

W3 Teopernyeckoit 3aBHcHMOCTH H oT Q ciaeayeT, 4TO C yMeHbIICHHEM
NOMAa4YM HAINOP BO3PACTACT H JOCTHTaeT MaKCHMAaJbHOIO 3HAUYEHHS IPH IO-
laue, paBHOK HYJIO, T. €. IPH 3aKPEITON 3aJBMXKKe Ha HallOpHOM Tpybonpo-
Bojge. OIHAKO HCHOBITAHHS .HACOCOB IIOKA3bIBAIOT, UYTO HEKOTOPbIE HaCOCH
(nanpumep, 8K-18; puc. 3.3, 6) pasBuBAOT MAaKCHMaJbHLIH Halop mociae
OTKPLIBAHUS 3aJBHXKKH, T. € HAmop BO3pacTaer [IPH HauaJbHOM YBe-
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Puc. 3.3. PaGoune xapakTepHCTHKH LeHTPOGEKHBIX HACOCOB



JHYEHHH ToJauy, a 3ateM napaer. M3 puc. 3.3, 6 BunHO, urto Hanopy Ha
cooTBETCTBYIOT ABe momaun: QaH Q. M3amenenne nojnaud Hacoca HacTyna-
€T BHE3allHO, CONPOBOXKIAeTCs CHUAbHBLIM IIYMOM H THIAPABJAMYECKHMH YIa-
paMH, CHJIa KOTOPHIX 3aBHCHT OT JHana3oHa M3MEHEHHS MOZAuH H IJIHHH
TpyOoOIIpOBOAA. _

XapaxrepucTHueckne Kpussle Q—H, HMewolive MAaKCHMaJbHbI Hamop
IpH HEKOTOPOH TPOMEXYTOUHOH Tojade, Ha3blBaloTCs B0cxo0awumu, Pe-
XKHM paGOTH Hacoca B Npejetax NoOjaud OT HyJIs Ao Q, HasblBaercs 00-
AGCTHIO HeycTouwusold paborst.

XapaKTepUCTHKH, He HMeIOIHEe BO3pacTalolleli BeTBH, Ha3hIBANTCA (Ta-
6urbHbIMU. :

®dopma paboueii xapakrepuctukn Q—H 3aBucuT 0T KO3(QHIHEHTA
6LICTPOXOAHOCTH Hacoca nig (cM. § 11): uem Goabwe kKoapduunent HGmcTpo-
XOOHOCTH, TeM Kpyue xpuBas Q—FH. Pexum paGoTEH HacocOB, HMEIOIIHX
cTaGHiabHyl0 paboOuyl0 XxapakKTepHCTHKY Q—FH, mnpoTexaer YCTOHYHBO BO
BCeX TOUKaX KPHBOH. .

IIlpn crabu/ibHON NOJOTOA XapakTepPHUCTHKe HANOp Hacoca, [axe IpH
3HAayHTEJbHOM H3MEHEHHH pacxola, H3MeHseTc HesHauyHreanpHo. Hacocu
¢ TOJIOTHMHK XapaKTEPUCTHKAMM IieJecoo0pasHO NPHMEHATb B CHCTEMax,
TIe NpH MOCTOSHHOM Hamope TpefyeTcsi pery/JHPOBaHHe NOJAYH B HIHPOKHX
npesfenax, HanpuMep B 6e36amIeHHON CHCTeMe BOJOCHA0XKEHH S,

Hacocsl ¢o ctaGuAbHOM KPyTOnaZalomieit xapaKTepUCTHKOR OOBIYHO IIpH-
MEHSIOT B CHCTEMAaX CO 3HAUHTEJbHHIMH KOoJeGaHUAMH Hamopa npd HeoGxo-
IHMOCTH COXpaHEeHHS MO BO3MOXKHOCTH NOCTOSHHOH IOJaud, HallpuMep Ha
HACOCHBIX cTaHuAX | mogbema (Ha HeperylHpyeMbIX peKax),

Hacocer ¢ Bo3pacramomeli paboyeil XxapaKTePHCTHKOH MOXHO TIpHMe-
HATH B CHCTeMaX, Iie Iojada He cHHXaeTcs A0 Q; (10 mojauH, COOTBETCT-
BYIOLIell HAallOpy MPH 3aKPHITOH 3afIBHXKKE).

Kpyrusny xpuBoit Q—H MOXHO OUeHHTb N0 OTHOIHEHUIO

Hy—H,
— 100%,
H, 109%

k=
rae fy; — Hanop Hacoca npH padoTe ¢ 3aKPLHITOH 3aJIBHKKOH;

H, — namnop nacoca npu makcumaaoaoMm KITI.

[Nosoras xapaXTepuCTHKa 0OBuHO uMeeT KpyTH3Hy 8—12%, xpyrona-
pawmas — 256—30%. '

E. A. Tlperep! na ocuoBe anaiusa pabounx xapakrepuctuk Q—H coc-
TaBUJ ypaBHeHHe, HalOlllee aHAJHTHUECKYIO 3aBHCHMOCTb MeXJy napamert-
pamu H u Q:
‘ H=a,+a,Q+a @

OrpaHuynBasch JMImbL paGouefi yacTblo XapakTepuctnk Q—H, MOXHO
YIPOCTHTbL YKa3aHHOe ypaBHEHHe, a HMEeHHO:
IJist BOOONPOBOLHBIX HAaCOCOB

A=a—0bQ%

IJs1 (eKaJbHbIX HAacOCOB
H=a—bQ.

TlpuBeneHHBle ypaBHEHHS CIpaBeAJHUBH B npelejax, rae paboyue xa-
pakTepucTukd Q—H MOryT OLITb NPHHATH 32 NPAMYI HJAH KBaAPATHYHYIO
KpuBy1lo. KoadpuuuedTel @ ¥ b IOCTOAHHB M YCTAHOBJIeHH OJf1 BHIIYCKae-
MEIX THIIOPA3MEePOB HAaCOCOB.

I TIperep E. A. AnalnTaveckHe 3aBHCHMOCTH MeXAY NapaMeTpPaMH JIOMACTHEIX Ha-
cocos. Hayunne 1pyau JIMCH, sun. 20, 1955. :
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§ 16. H3AMEHEHHE XAPAKTEPHCTHK HACOCOB
nPH U3MEHEHHH YACTOTHI BPAIKEHHA
H FTEOMETPHYECKHX PASMEPOB PABOYEIC KOJIECA

B npOM3BOJACTBEHHHIX YCIOBHAX YAaCTO BO3HMKAET HEOGXOAMMOCTb Hepe-
cyeTa pabouux XapaKTEPHCTHK, YCTAHOBJEHHBIX IPH YacTOTE BpALIEHHA N
AJS. TIepeXofa Ha APYIyIo UacTOTy BpauieHust paGodero Kojeca iy IpH
Dy=const. Tak kax aguamerp pabouero KoJjeca no HapyxHoMy 06BOLY OC-
TaeTcs IOCTOSHHEIM, TO OTHOILEHHE Do/D; Gymer paBHo exuHuue. Toraa
H3 3aKOHa NOI06UA LeHTPoGexXHbIX HacocoB UMeem (cM. § 11):

& =—E‘ 3 (3.3)
1 iy ’
H n\?
1‘}: == ("n';' H (3.4)
N n' 3
N: = (;1—) . (3.5)

[Monyuennbie BHIpaXKeHHA HA3BIBAIOTCHA 3aKOHOM  NPONOPIHOHAJTBHOCTH.
BhicoTa BcachHBaHHS Hacoca NpH paboTe ero ¢ YacTOTOH BpalleHHA N, onpe-
ReJIsieTCsl [I0 YPaBHEHHIO '

rimso=[-n (2]

rae H, — monmyckaeMas BaKyyMMeTpHuUeckas BbICOTa BCACLIBAHMS NpH
9acTOTe BpallleHHs Ny}
Hy — 1o Xe, npu yacToTe BpallleHHd, 7.

YCTaHOBNEHHBIH 3aKOH NMPOTOPUHOHANBHOCTH NO3BOJAET 110 OLHOW ONBIT-
HO#l xapaxTepucTHKe Q—H nocTpoHTh PAM XapaKTEepPHCTHK Hacoca B IUH-
POKOM IHana3oHe H3MeHeHHA YacTOTHl BPAIleHHs.

Wckmouas u3 ypasHenuit (3.3) u (3.4) uacToTy BpalICHHA, MNOJYyHHM:

H
T
T. €., ypapHenue nmapabosnl ¢ BEpPIUIMHOA B Hauaje KOOPAMHAT, IPOXOAAILEH
yepes Touky A ¢ xoopamHatamn Qs H H,. TlapabGona OA; A, A A
(puc. 3.4) mpexacrapiser coBoji reOMeTPHYECKOE MECTO TOUEK, ONPEAL/IAIo-
WIAX pexXuMbl paGoT Hacoca, NOJOGHEHE DeXHMY B Touke A, H HashIBaerT-
csi Tapa6oaof noxoGHBIX PEXHMOB.

QueBHIAKO, 4TO NepecyeT XKOOpAHHAT TOuKK A nasa jao0oél Apyro# uacro-
TH BpaleHHs no ¢gopmyaam (3.3) u (3.5) npuBemer K TOUKaM, pacrodfa-
ralomuMess Ha napaGosax nodoOHBIX pexumos. CreloBaTesbHO, mepecyeT
BCAKOA ApPYrofi TOYKH XapaKTepHCTHKH Q—MH npu yacrore BpalleHHS N HA
YacTOTy BPamleHHs Ny, Ng, ..., f; AacT Toukd By, By, .., By Cy, Gy, ..., Cin
T. ., KOTOphle PACIONOKATCA COOTBETCTBEHHO Ha mapaGonax OBy .., B;
0C, ..., C. Coenunsg Touku A,, B, C;, .. n1aBHO# KPHBOH, MOJIyJyaeM Xa-
pakTepuctHky Q,—H, Hacoca nis 3acTOTn Bpamenust n;. Iloropss mo-
noOHnie onepauuH 4ja Touek Ay By, Cy, ..., Aj, B, Cy ..., TNOIYYHM COOT-
BETCTBEHHO XapakTepucTHkd Q—Hy, ...,Q—H; (cM. puc. 3.4,a).

[TapaGonsl MOZOOHHIX PEXHMMOB SBAAIOTCA W JIHHHUAMH TOCTOSHHOTO
KI1I. B neficTBHTEJNLHOCTH Hacoc He coxpaHser nocrosnctea KILJ, Tak
KaK ¢ YBeJHYeHHEM f BO3DAaCTalOT CKOPOCTH MOTOKa H IIPONOPUUOHANBHO
HX KBajJpartaM ruapaBinyeckdHe norepu. C Apyroi# cTOPOHBI, MEXaHHYECKHe
NOTEPH CKa3BBAIOTCA CHJbHee NIPH MaJbX 3HAUEHHsX 7, T.e. KOraa Moul-
HocTb Hacoca Mana. OntumanbHoro sHayenusi KI1II mocturaer npu pacuer-
HOM 3HaueHHH ng. [Ipw Apyrux n, MeHblHX HAu 66abinuX no, KILIL Oyzmer
YMEHbINATBCS N0 Mepe YBeJAHUYEHHs OTKJIOHEHHS 1 OT Ny,

H,y @} = const Q% ,
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" OTMeyas Ha TOJYYEHHBIX XapakTepucrukax Q-—H, Q—H, .., Q—H;
TOuKH ¢ paBHbIMM 3HaueHHAMH KIII w coeiumHss HMX TJIABHBIMH KPHUBBIMH,
MOJy4aloT TaK Ha3blBAEMYI0 VHHUBepCa/JbHYIO  XapaKTepHCTHKY  (cM.
puc. 3.4, 6). U3 puc. 3.4, 6 BuaHo, uro Hanboabiiee 3Hauenne KIIID oGec-
[EeYnBaloT JBUraTeNH ¢ 4acTotod Bpawmenus 1450 mun—!,

0100 150 200 Z50 300 400 Qilc

4‘0 &0 !}E 160 2'00 ('7,/7/0

Puc. 3.4. XapakTepHCTHKH LEeHTPOGEKHEIX HACOCOB
a4 — OPH H3MEHEHHMH YacTOThbl BpalleHus; O — yHuBepcasibHad

YHuBepcaabHas XapakTePHCTHKA MO3BOJAET HauboJee IIOJHO HCCAeLo-
BaTb paboTy Hacoca NpPH NepeMeHHBIX yacToTe Bpamenus, KIIJ u mom-
HOCTH Hacoca JJ/1s1 JI000# peXuMHON TOUKH. .

Heo6xonumo oTMeTrHTsb, uTO pexkuM paboTol Hacoca ¢ NOHHMKEHHON uac-
TOTOH BpalleHus JONYCKAaeTcs, HO NOBBILIEHHE YACTOTHl BPAIleHHS B KAakK-
JOM Ciy4yde CIEAYeT COrJaCOBbIBATH C 3aBOJ0OM-H3IOTOBHTEJIEM.

B npaxTHKe IDOEKTHPOBAaHMS H SKCHJAYaTAlMH HACOCHBIX CTAHLHI uac-
TO IAA pacIiMpeHHd oJds paboThl Hacoca NPOH3BOMSAT CPe3Ky pabouero Ko-
Jeca, T. €. YMeHbIIAT guaMeTp Koneca Dg, coxpanss by=-const.

ITopauy Qcp n mamop Hcp Hacoca, HMeMILETO cpe3aHHoe pabodee KoJe-
co auamerpom Digp, MOKHO ONpeNeHTb IO YPABHEHHAM 3aKOHA MOAOGHS
LeHTPpOOexKHBIX Hacocor (2.60), snas nogauy Q u Hanop H Hacoca mpu HO-
MHHa/IbHOM (He cpesaHHOM) pabouem xoJece nuamerpoM Dy.

M3 3axona nopobust npH yCJIOBHH, UTO 4acTOTa BpalleHns n==const wu
WHpPHHA KOJeca Dy==const, noayunm:

Hep (Dcp 2
H = 7:)
(3.6)
Qep_ (Dep"i
Q ~ T)' J

OKcnepuMeHTaNbHAS TIPOBEPKa [OJYYEHHBIX PABEHCTB IIOKA3BIBAET, UTO
AJIST UEHTPOOEKHBIX HACOCOB, HMEIOIMHX KO03(Q(HUMEHT GHICTPOXOAHOCTH
ns<C150, nyumee coOTBETCTBHE PAalUETHBIX BenuudH Qep H Hep ONBITHHIM
JaHHBIM II0JYy4aeTcs IPH pacyeTe cpe3kH KoJseca 1o GhopMyaaM:

Hep  (Dep \)2. )

H =\UD

(3.7)
.Qcp_‘ cp
Q D -

60



Uccnenyem uaMeHeHHe peXHMHBIX TOUek paboThl Hacoca IPU  cpeske
paBouero Koseca Hacoca. M3 ypaBrenuit (3.6) cienyer, 4To

2
p: D
— = k, = const;
H He
2 D?
D2 = kg = const.
Q Qo
Orcrona
kR H =k Q.
[Ipunnmasn
By
by ’
[IOJYYHM
H=kQ.

CuenoBaTenbHO, NepeMelieHde DeXUMHBIX TOUeK B KoopiauHarax Q—H
NpH yMEHbIEHHH NHaMeTpa pabouero xoJeca MPOHCXONUT MO TPSIMBIM JIH-
nugMm [ (puc. 3.5), MpOXOAALINM uepe3 HayaJlo KOODAMHAT, T. e. Touka A
(Haxonsmasics Ha XapaKTepHCTHKe _
Q—H, coorBercTBytouled Dyom) mnepe- Y
Menlaercs B NoJoxeHHe A,. | Do

[1poBoasl aHAMIOrHYHBIE HCCAENOBA-
Hust paseHcts (3.7), noayuum: H= /
=k Q2. 7 2

Takum obpa3om, npH pacuere cpes- —‘—\\A ///
Ki paGouero Kojeca I10 ypaBHEHHSIM y
(3.7) pexxMMHBlEe TOUKH IlepeMenaioT- / i\
¢ MO KBaApaTHuHBIM mapaGostam I7 ¢ A
BePLIMHAMY B Hauaje KOOPAMHAT (CM. s
puc. 3.5), 1. e. Touka A nepemeltaercs 7’y
B 110J10KeHHe Ao, /o

Mamvenenne KI1JI Bacoca wmoxHO // s
paccunratb no ¢opmysne Mynau, kKoro- y
pasi NpHMeHsieTcst B THAPOTYpOOCTpOe- HV A
HUH AJS pacyeTa ONTHUMAAbHOrO 3Ha- |2
yenus: nmonnoro KITM ng (daryps) mo 7 q
3HAUYCHHIO Nu (MOARAN):

Puc. 3.5. MameHnenue nosoxennss peXxiMHOR
TOUKH NIPH Cpe3ke pabouero Kojeca

D \0,25

=1—(1— )
np=1-0—1 (5-)

JKcnepuMeHTaJbHOE HCCICIOBaHHE Mcp NMOKA3biBAeT, YTO TIPH Cpe3ke
koseca KIIJL u3MeHACTCA HE3HAYHTEILHO B 3aBHCHMOCTH OT Ko3({HHHEH-
Ta OpicTpoxo1HOCTH. C JOCTATOYHOH CTENEHbI0 TOUHOCTH MOXKHO NPHHSATD,
uro KII[ nacoca ymenbuaercss Ha 19 ma xaxnasie 109/, cpesaku Koaeca npu
Ko3(ppuuueHTe OblCcTpOXOAHOCTH As=60 ...200 u Ha 19 Ha xaxabe 49,
cpesku 11pu ng=200 ... 300.

B saeBucuMocTH oT xoadduuMenTa GLICTPOXONHOCTH PEKOMEHIYIOTCS
CJIeJyIolINe TIpeNeNbl CPe3Ky KOJEC:

B0<<ng<CI20 . . . . . . . . . . . . . . . . . . . 20-15%
120<ns<C200 . . . . . . . .. ..o oL =1
00<<ns<300 . . . .. L. L0 s —=T%

B TexmuueckoM macnopre Hacoca YKasblBalOTCH XapakTepHcTuka Q—H
Hacoca [AJs HOMHHAJBHOro pafodero xoJjeca. HanpuMep st Hacoca 10]1-9
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D=—2366 MM H pEeKOMeHaye-

A _’i:" MOH BEJHYMHBl €ro Cpes3kH
/<_~-\ DM&KC.CD = 325 MM —

<7 N9 INTPHXNYHKTHPHAS  JHHHA

(puc. 3.6). Ogxnako pe-

507 N KUMHas Touka b (mpeamno-

JIOXKHUM, ¢ pacyeTHBIMH
napamerpamu Q=150 a/c
u H=35 M) MOXeTr HE
COBIACTh C YKa3aHHBIMH
XapaKTepHCTHKAMH.

9TOM CcJAyyYae HeoOXOXMMO
IIPOM3BECTH pacyueT CPe3KH
KoJeca B TakKux npenenax,
4T00Bl XapaKTepHCTHKA
Q—H cpesannoro KoJeca
npoluiia yepes TOYKY b.

e

/’\
Qep ~NMep

IMpumep. ITocTpouM xapaxre-
|30 pucTHKY Qcp — Hep, mpuHHMAS
BO BHUMAaHHe, UYTO KO3(QGHIHEHT

N ] 6GBICTPOXOJITHOCTH Hacoca
0 20 40 60 80 10 120 WO 160 180 Qp/c 10119 ns= 90.
Pewenue Bocnoapsyemes
Puc. 36. Xapakrepucruka wmacoca 100-9 (n=  dopMyramu (3.7) u nocTponM ma-
= 1450 mMuu—!) npu cpesxe pabouero Kosaeca ~ pabosty noJloGHHX PeKHMOB, NPO-
XOAAUYIO Yepes Touxy b:
QR___b Q 366 Q\: H
Qcp Dep ' 150 Dep ’ (150 T35
H D \? H 366 \? : 2
() | E-(3): |e-s(e)
Hep Dep 35 Dep 150

Ins Bruucnenns H sagaeMcs NMPOH3BOJbLHO nmofavedl  (pesynpTaTsl BLIYMC/EHHA (pH-
sefieHbl B Tabu. 3.1).

TABJIMLA 3.1
Ne Toukm (cM. pHc. 3.6) ‘ Q Q#1150 (Q/150) H

1 140 0,933 0,87 30,45

2 145 0,966 0,933 32,65

3 160 1,066 1,136 39,76

Tlo xannmM Ta6a 3.1 cTpoHM napa6ony MOAOOHHIX PeXXHMOB (cM. puc. 3.6, kpupas [—3).
Touka 5 nepeceyesHs napaboan ¢ Kpupoilt Q—H, cooTseTcTByOlleli HeOOTOUEHHOMY KOJECYy
D==366 MM, 1 €CTb Ta TOYK4, KOTOpag NPH CPe3Ke KoJeCa IEPEXOoANT B TOUKY A. Hs pxc.
3.6 monyunM xoopAHHATH TouKd B: Q=156,7 a/c. Orciona nmeem:

156,7 366 D 366-150 350.3
—_— ; = —————— = 350,3 Mm.
150 Dyp ' P 156,7

Cpeska kozeca cocrasaser 4,3%. Caeposarensno, KI1JI Hacoca ymenbmurcs HpHGAU3H-

tenbHo Ha 0,5%. Buuncaus gHaMeTp 0GTOUGHHOTO KOJECA, MOXeM MOCTPOHTL XaDAKTEPHCTH-

KY Qep—Hep:

Dep Dep \2,

Qp=Q p = Hcp=H( D )
D 350,3 Dep \? '
T=%—=0’957; (_D—) = 0,9572 = 0,916.

TlpuHuMas Npou3BOAbLHO Q H ONMpefieass COOTBeTCTBYNILNME el H MO KPHBOH Q—H (np=
D=366 MM), BHuHCAEM KoopAHHATH Qep, Hop (pesy/bTaThl BuUHCHeHHN CBeleHb B Tabi.
3.2).
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TABJIMLIA 3.2

Ne Toukm (cM. jmc. 3.6) ' Q Qcp H Hcp ‘
a 100 95,7 45 41,2
b 130 124.,4 41,8 38,3
A 156,7 150 38,21 35
¢ 170 162,7 33 30,2

ITo nansbiM Ta6a. 3.2 CTpOMM XapaxTepucTuky Q—H (xpusas abAc).

Ontumanbasit KITI cooTBeTCTBYeT pacueTHOH Nopave, MO3TOMY Hacoc
cnenyer noxbuparb Tax, uToGe paboyas mojada COOTBETCTBOBAJNa MakKCH-
MaJbHOMY HJIH GJHM3KOMY K MakcuMastbroMy 3Hauenuio KIII. JKenarenro,
y106bl OoTkJAOHeHHs KIIJL Hacoca, BBIGpaRHOrO AJd 3aJaHHOTO peXHMa pa-
60THl, cocTaBadau He G6onee 5—109% maxcumanabHoro KITM.

IMpocrpaHeTBo (cM. pHC. 3.6), 3aKJIOUEHHOE MEXNY XapaKTepHCTHKaMU
Q—H gna nonsoro Koaeca u Q¢p—Hcp AN MarCHMaabHO CPE3aHHOTO KO-
jdeca ¥ M3BHJIHMCTHIMH JIHHHAMH, COOTBETCTBYIOUIMMH nojfadaM MpH PEKOMEH-
nyemux orkaorenusx KI1JI, nassiBaerca noaesm paborsl Hacoca.

B xaTasorax-cnpaBOYHHKaX NPUBOASATCS CBOAHBIe rpadukM mojed pabo-
THl HACOCOB pasjMuUHBIX THMOB. I1o 3TuM rpaduxam yno6HO noxbupath Haco-
cbl Ha 3afaHubll pexuM paGoTsl (cM. mpunoxenua [11—I1X).

§ 17. HEYCTAHOBUBIIHECA W MNMEPEXOAHBIE PE)XHMBbI PABOTbLI HACOCOB

DKCIepHMEHTANBHBE HCCAENOBAHHA NOKA3BIBAIOT, YTO Y TEHTPOGEXKHBIX
HAcocoB ¢ Xo3dduuuenToM GricTpoxofHOCTH ng< 100 Hauboabliuit Hamop
JOCTHTAETCs NPH HEKOTOPOH IPOMEXYTOUHOH nojaue M 3aTeM HauHHAeT Ia-
natb. Takue Hacocu oGecneuHBaOT yCTOMUHBYI0 paloTy CHCTEME HpH YCJIO-
sud  Hor<Ho(Her —reo- :

MeTpHuecKas BbICOTa 0xh- "
eMa Boipl; fo—Hanop Ha-
coca npu Q==0).

>
L
PaccMoTpHM peKHuM pa- z s
GoTel Hacoca 14]1-6 (uMmero- Her 5 »
4

IETO BOCXOASIIYIO Xapak-
TEPHCTHKY) C XapakTepuc- "o
tukolt Q—Hyp. Ilycte xa- 7207
pacrepuctka Q—Hq.p mne-
peceKkaeT XapaKTepUCTHKY
Q—H nacoca B ABYX TOY-
kax: A—ma Bocxomsmed gp-
BeTBH U b — Ha mapnawmed
sersu (puc. 3.7). B ofenx
PEXHMHBIX TOYKAX HMEIOT-
csl BCE YCJIOBHS MaTepHalb-
HOTO ¥ SHEPreTHYECKOTO 40 , : 7 .

paBHOBECHS <CHCTEMBI «Ha- 160 520 480 @,
coc — BoLOBOZEI». [IpH yBe-

JHUYEHHH TTOfauy Ha BeJqUuyH- Puc. 3.7. Kpusnle neycranosusuielics paboTH Hacoca

Hy AQa BCIeACTBHE KpaT-

KOBPEMEHHOro MOHHXKeHHsI TpeGyeMOro Hamopa B BOLOBOZAaX Hyp BO3HHKaeT
OTpHIATENbHAS PA3HOCTh Hanopos AH=H,—H<0. '

Hs6uiTox Hamopa B cHcTeMe [ 1o CpaBHEHHIO ¢ TPeGyeMbIM Hyp BEI3BIBA-
eT yBeJHueHre KHHETHUYECKO SHEPTHH XHIKOCTH B CHCTEME, CKOPOCTb JBH-
JKeHHS W mojaya BO3PacTaloT, UTO BeJleT K OTKJOHEHHIO CHCTEMbI OT paBHOBeE-
CHsl B TOUKe A ¥ 3aTeM K BHINALeHHIO CHCTEMB! 3 PaBHOBECHS.
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TIpeanosoXuM, 4TO CHCTEMa «HACOC — BOAOBOABI» paboTaeT B peXHME

5. B aTOM ciyuae BO3HHKAET NOJIOXKHUTENbHAA PA3HOCTh HATIOPOB
AH=Hp—H>0.

Henocratok Hanopa B cucreme H 1mo cpaBHeHHIO ¢ TpebyeMbiMm Hypy MO-
JKeT OLITb KOMIEHCHPOBAH TOJBKO 3a CUET KMHETHUECKON 3HEepPTHH KHIKOCTH
B cucreMe. CKOpPOCTh ABHXKEHHUS KHIKOCTH IIPH YMeHblleHuUW H mamaer, mo-
Taua yMEHbINAETCS, B pe3yJbTaTe Yero JOCTHraercs paBHOBecHE CHCTEMBL.

CaenoBaTe/bHO, KPHTEpUEM YCTONUHBOH pabOTH CHCTEMBl SBJAeTCHA
3HAX pasHoCTH Hamopa A npu yBeluueHUH moxauyy. MaTeMaTH4eCKHM KpH-
TepHeM YCTOHYHBOH pabOoThl B pPeXHUMHOH TOuKe ABJSETCS BLINOJAHEHHE He-
paBeHCTBA

d Hyp dH
dQ dQ -

HeycraHoBuBIIMica pexuM paboThl Hacoca HEIONYCTHM 10 coolpaxe-
HUAM HaJexxHocTu padoTel Bcell cucreMmul. [loaromy npu Bri6ope Hacoca
HYXXHO CTPEMUTLCSI K TOMY, 4TOOBl 3aJlaHHBIH pexuM padoOThl Hacoca Jexal
B NJOJie peKkOMeHAyeMOoH paboThl Hacoca.

B nacrosuee spemsa B CCCP ynensierca Goablioe BHHMaHUe paspaboTke
KOHCTPYKUHH HacocoB ¢ Hg<100 ¢ Leabio TOJYyYeHHA HEIPEpPHIBHC Najar-
X XaPAKTEPHUCTHK.

I'JIABA 4
COBMECTHAS PABOTA HACOCOB H CETH

§ 18. XAPAKTEPHCTHKA TPYBONPOBOJA U ®AKTHYECKAS MOJAYA HACOCA

Pa6ora Hacoca u TpybonpoBona cBsizaHa CJAEIVIOIIHMH 3aBHCHMOCTSAMH:

H=F(Q);
he=1F Q@—q);
hw"—“"—f(Q),

rie H — nanop Hacoca;
(Q — 1mojaua BOZbLI HACOCOM;
he — ypoBeHb BOALI B 6aKe BOJOHANOPHOH OaluHH;
g — Pacxoj BOAbI B CHCTEME;
By — THIpaBAMUECKOe CONPOTHBJIEHHE KOMMYHHKALHH HACOCHOM CTaH-
I[HH, BOLOBOJOB H .CETH.

AHaJuTHYeCKHH pacyeT PeXXHMHOH TOYKH pabOThl Hacoca AOBOJBHO TPY-
JIOEMKHH NpOIece, TaK KaK NPUXOJHTCSA ONepPHPOBATh UETHIPbMS IlepeMeHHbI-
MH BeJHYHHAMH, KOTOpLle HAXOAATCA MexX1y co60fi B (PyHKIHOHAJBHOH 3a-
BHCHMOCTH.

IIpn pacuere cucreMnl «Hacoc — BOAONPOBOAHAS CETb» HCIOJAb3YIOT Me-
TOJ| 110CJeJ10BATEAbHOTC NPHOJAMKERUS UJIH TIDOH3BOJAAT pacueT Ha 3JEeKT-
POHHO-BBIYHCJAHTEIbHBX MamuHax. ONHAKO 5TH BBIUUC/AEHUS He JAIOT Har-
JAIHOCTH, aHaJau3 paboTH Hacoca BecbMa 3aTpPyAdHeH.

B npaxTHke NpoeKTHpOBaHHA M aHAJH3a PeXHMOB pabOTH HACOCOB ILIH-
POKO IpHMeHsieTCs MeToJ rpado-aHaJHTHYeCKOTO pacuera COBMECTHOH pa-
O0THI CHCTEMEBI «KHACOCHI—CEThY.

TpeByeMbiii HaTOp 1JIS1 MO AYH BOABI OTPEBUTEIO

H=Hx+hype+hoat+hup 4.1)

rae Hyse — NOTEPH HANOPa BO BCACHIBAIOMEH JIHHUH,
Mwn — NOTEPH HaANcepa B HaTHETATeNbHOR JIHHUH OT Hacoca [0 TOYKH
TIPUCOEIHHEHHST BOLOBOJOB;
Aw,rp — NOTEPH HATIOpa B BOLOBOI2X U CETH.
Tlorepu Awgm ¥ huwyp, KaK MPaBHNO, OGBERUHAIOT, T. €. Ag==Hyp x~+Hw p.
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Hacocel B cucremMé paGoralor B COOTBETCTBHH C XaDAKTEpHOR JJA HHX
3aBHCHMOCTbIO Mexay Q u fI, 1.e. rpaduk pabGorel Hacoca OlpeneasieTcs
ero pabouedt xapakrepucturolt Q—FH. [ns nocTpoeHus rpaguueckoi xapax-
TePUCTHKH Q—FHrp CHCTEMEl NONAYH U paclipeleseHUsi BOALI BOCIOAb3yeMCst
H3BECTHBIMH YPABHEHHAMH THIPABJIHKH,

[loTepu zanopa B Tpy6OnpoBOmax cKAAaABIBAIOTCH W3 MOTEPb Ha Ipeojo-
JeHUe TPEHHS TPH NBHKEHHU KHAKOCTH Mo TpyGompoBoAay A; U MOTEPb Ha
NpeonoJeHNe CONPOTHBAEHHN B ero hacOHHBIX YacTAX (MECTHLIX CONDOTHB-
JAeHUH) A, T. €.

ey = by -+ P, | 4.2)

I'mnpapanyeckHe NOTepH no AJinHe TpyOompoBoda MOryT OGHITL oOmnpefe-

JIEHBI 110 opMyne
[ o Q!
hy= A D 2g wi by =4 v’

rie [ — nauMHa Tpy6GOTIpOBONa;

D — pacueTHHY BHYTPeHHHHA nHaMeTp TPYOHI;

U — CPeNHsAS CKOPOCTb ABHXKEHUsI BOIHI,

Q — monaua;

g — yckopeHHe cBOOOLHOrO nameHus;
A B kR — x03((pHLUKEHTH NOTephb HaTIOPA.

s onpejlesiennss noTepp Hamopa HO IJHHe TPYGONPOBORA NIPH MOCTPOE-
HHH ero XapakrepHCeTHRH Q-—FH1p y1o6HO BOCHOAb30BaThCA GOPMYJIOH

hl zSQ" (4.3)

rie S — conporuBiaenre Tpyfonporona; S=Sp! (So— yleabHOE CONPOTHB-
Jgenne; npuiaoxenue II). _

Uccnepopanua ®. A. llleseseBa nokasajH, - U4TO NPONOPHHOHAJNBLHOCTh
CONMPOTHBJIEHHH KBAJAPaTy PACXOAa IIPH ABHXKEHHH BOIHL 1O TPpyOaM NMpU CKO-
poct Menee 1,2 M/C HapyliaeTcss H B 3HaU€HHA YHNEJbHBIX CONPOTHBJIEHHIH
HEOOXOAHMO BBOAHTH NONPaBKy!. '

CkopocTH IBHIKEHHsI BOJbl IPHHAMAIOT B 3aBUCHMOCTH OT AHaMeTpa TPy-
6onposona (tada. 4.1).

TABJHLIA 4.4
CKopocTe B TpYGONpOBOjE, MfC
Huamerp TPYO, MM
BCACEIBRIOLLM HANODPHOM
o 250 0,71 1—1,5
260—800 f=—1,5 1,3—2
Bosee 800 1,52 1,8—3

MecTHble conpoTUB/IEHHS BHIYHCIAIOT 110 popMyae
o®
=3 — ,
hy=Z2§ oy

tne §— koapOHumHeHT MECTHBIX COmpoTuBeHHHA (npHAOKeHHe I);
U — CPeJIHAsl CKOPOCTh ABHXKEHHS XHUAKOCTH HO TPyOONpoBOAY.
3HauUeHHA NMOTEPh Hamopa B KOMMYHHKAIMAX, BhIUKCAeHHbIE mo ¢opmyne
(4.2), BecbMa 3HAUHTENLHO DACXONATCH C AKCIEPHMEHTANbHHIMH JAHHLIMA,
Hccienosanus ruipaBInyecKuX CONPOTHBAECHHH B KOMMYHHKAUHSX Hacoc-
HOM CTAHIMK TIOKA3BIBAKOT, YTO OTKJAOHeHHe (aKTHYeCKHX IOTepb Hanopa or
pacyeTHBIX 3aBHCUT OT BHAA W B3aHMHOTQ PACHOJIOKEHHS MECTHBIX COIpO-
THBJIEHHH, @ TaKXe OT PACCTOSHHS MEXAY HHMH,

'Hesenes &. A TaGnHuB AJs rHAPABAHYECKOrQ PacieTa CTalbHBIX, YYTYHHHIX,
a00ecTOLEMEHTHIX H TIIaCTMacCOBHX BOJONPOBOANWX Tpy6. Maa. 4. M., Crpofinsnat, 1970.
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Ha ocHoBaHHH HcclenoBanuii, nposefennsix Bo BHHHW BOJITEO n
MHUCH um. B. B. Kyi6uiuieBa, peKOMeHAYyeTCsi K MOTEPsAM Hamopa B MeCT-
HEIX CONpPOTHBJEHHAX BBOAUTH KO3 (HIHMEHT 3amaca, KOTOPHH NPHHHMALTCS
JJi BCACHIBAIOMIMX KOMMYHHKamu# 1,5 M, a I/l HAanOPHLIX 3 M.

B HanopHHIX BOZOBOAAX M B HApPYXHBIX BOJONPOBOJHLIX CeTAX OGHIYHO
ONpeseasioT TOAbKO MOTEpPH Halopa Ha TPeHHe N0 AJjuHe TPY6ompoBOLa, TaK
KaK MECTHBHIE NOTepH B (PACOHHHIX JaCcTAX M apMaType B 3THX CeTAX OTHOCH-
TeabHo Madu. OIHAKO MOCJe/HHE MccieNoBaHHsl noRA3aaH, 4YTO MECTHhIe
CONPOTHBIEHHS ClelyeT YUHTHIBATh, IPHHHMAasA HX B pasmepe 5—10% mo-
TEPb N0 AJHHE.

ITpy tOCTpOeHHH rpaduuecKOi XapaKTePHCTHKH Q—Hyrp CI0KHOH CHC-
TeMBl «BOJOBOAL — CETb» yAoGHee noJab30BaThes GopMyJiof

H=Hex + (Sp+ Se) @, (4.4)
rae Sp ¥ S — COOTBETCTBEHHO NpHBEJAEHHOE CONPOTHBJIEHHE BOAOBOAA H
CeTH.
TIpuBeIeHHOE CONPOTHBIEHHE BOJOBOAA
Sol
SB = m? ’

rie m— 4KCJ10 BOLOBOXOB,

[TpuBeaenHOe CONPOTHB/EHHE CETH

2heyu
s =8 '
rae Zheym — CyMMapHas MoTeps Hamopa;
Q — pacueTHHIi pacxoJ, BOAb B CeTH, TPH KOTOPOM -ompenese-
Ha Acym.

Ha ocHosanun ¢opmynan (4.4) Hanop Hacoca MOMKHO BHIPAa3UTh Kak

(yHKIHIO pacxoza:

H = Her -+ Sge Q*+ S, Q* (4.5)

HJIH
H — Sp. Q* =Her + Su Q?, (4.6}
# rae Sgc H Sy — NpHBEJEHHHEE CONpO-

THBJIEHHS1 BCaChIBaIoO-
mero W HamoOpHOTO
TPyOONpOBOLOB.

W3 dopmyan (4.6) crnenyer, uTo
Hamop B HaTHETaTeJbHOM TPYOONpPOBO-
Ile paBeH HaIlopy, pa3BHBAaeMOMy Ha-
COCOM H YMEHBIIEHHOMY Ha BEJHYHHY
noTepL BO BcaCHBamoumleM TpyGomnpo-
BOZE.

“T'paduueckast xapakTepHCTHKA Ha-
coca Q—H’ (puc. 4.1), mocrpoeHHas
C YUCTOM HOTepb BO BCacoBalouem
TpyOONpOBOJE, HOCHT Ha3BaHHE TpPH-
BeJeHHOH xapakTepuctuku. Hag nocrt-
7 ] poeHHss rpauyeckol XapakKTepHCTHKH

Puc. 4.1. Onpenenenve pemmmoﬁ Tougy ~ DCACBIBAIOLIETO Tpy6onposona - Boc-
PaGOTHl CHCTEMH €HACOC — CETby noab3yemcs ypaBHeHuaMu (4.2). [lpw
3aJaHHOM pacueTHOM pacxoge Qp on-

peleanM NOTePH Awpe.p, KOTOPHE MOXKHO BHPAa3uTh Kak PyHKuMIO pacxona:

0

h'w. BC.D SBCQ?) . - 4.7y
3anaBasich nogauess Qy, MOTyYAM:
hw, BC, X = Sae Qi 4.8y
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PasjedB MOYJEeHHO JeBLle H IpaBhie 4acTH paBeHcTB (4.7) u  (4.8),
gafeM:

2
hw, BC, X =hw, BC.P (g—:) . 4.9)

Ilpunss pan suauenuit Qy, Qo, ..., Qi u3 ypasnenua (4.9) onpelensieM
BHAYEHHS Awszc,1, Awsc,2 -y Hwsci B KOODIAMHATHON ceTke Q—H OT/IONKHM
opIHHATH hwpe,1 Awsess -y Hwsc,i IS COOTBETCTBYIOLIMX MOAAY. Coenuusas
TQUKH IITIABHOH JHHHEH, NoJyddM mapaGoJHYecKyl0 KPHBYIO, T. €. Trpaguue-
CKylo xapakTepucTuxy Q—Hp:  BcachBalomero TpyGomposoaa  (cM.
puc. 4.1).

BriunTas OpAHHaTH KpuBoit Q—Hry M3 opmuHaT Kpusolt Q—H u coe-
JMHSISL [IOJIYeHHble TOUKHM IJIaBHOA KPHBOH, IOJNYYHM I[IPHBEACHHYIO Xa-
pakrepucTuky Q—H’.

AHaJOrHYHO MOXKHO NOCTPOHTHL FpadHUecKyr XapaKTePHCTHKY HaMOpHO-
ro Tpybonposona: -

Qx \a
o, 5, x="w, u.p (—i i (4.10)
U

CxnaipBass MOJYYEHHBlEe 3HAYCHHA Awm1, Awm2, P m,s LIS PSIKA TIPHHA-
Tex mogau Qp, Qp,...,QiCO CTATHYECKHM HANOPOM, NOJYYHM TpadHuUecKyio
XapaKTepPHCTHKY HaTopHOro Tpybonposoda Q—Hrp, HMelomyo ¢opMy na-
paboJibl ¢ BEPIIMHON Ha OcH OopAMHAT. Bepuinna napabosisl uMeeT KOOPHH-
Hatel Q=0u H==Hr. Touxa [ (cM. puc. 4.1) nepecedyeHus XapakTePHCTHKH
macoca Q—H’ ¢ XapakTepHCTHKOH HanopHoro tpy6ompososa Q—Hzp  fB-
JsieTCsl PeXMMHOM TOuKO# pabornl Hacoca. Koopaunarsl sTolt Touku Q=Q1
u H=Hy cooTBeTcTBYIOT (haKTHUECKOH nomaue u (axTuueckoMy Ttpebyemo-
My Hamopy npH paborte Hacoca Ha LaHHEI TPyGONPOBOL.

Ipumep. OnpenesuM NOTepH Hamopa BO BCachiBAlOMIAX ¥ HAMOPHBIX KOMMYHHKAaUMAX
HACOCHOM CTAHUMH M B BojoBoie mjuHOR 1200 M (oM. pme. 4/1). Ilogasa opmHoro Hacoca
160 n/c; anuHa BcachiBamolleli aHEMA 30 M; AuaMeTp BCachBalomero naTpy0ka Hacoca
350 MM; aauHa panopHo# suuuHH (OT HAcoca 0 MPHCOELHHEHHs BOAOBOLA) 6 M.

Pemenue. ITo Taba. ®. A. llleBesieBa B COOTBETCTBHH ¢ PEKOMEHIYEMBIMH CKOPOCTS-
MR TIDEHHMaeM: JAJS BCAaCHIBAIOLIEH JHHHH d=400 mM; v=1,24 mfc; 1000 i==5,41 m; Aad
fanopHoi auuuy d=350 mMm; v==1,55 m/¢; 1000 i{==9,55 M.

Ilotepu no aanue:

hw' se = 1000i! =5,41.0,03=0,16 m;

MecTHHE NOTEpH Hanopa onpejefseM mo Tabm 4.2.

TABJIMLIA 4.2
2
Fo. | &
MecTHOE CONPOTHBICHHE 14 v, Mfc 5 M < 2g M
Bo scaceiearoweii aunun
[lpunemnas cerka Ges xnamaHa . . . | 3. 1,24 0,08 0,24
Koneno 90° 3 mr) . . . . . . .| 0,53 1,24 0,08 0,12
Tlepexoq cyxuBalommfica 400350 . | 0,1 1,66 0,16 0,02
Hroro . . . —_— — — 0,38
B nanoproii aunuu
Komewo 90° (2 wr) . . . . . . .| 0,5:2 1,5% 0,12 0,12
‘O6parunil kaanat e e e e 1,7 1,55 0,12 0,15
TpOAHHK B HampaBIGHHH OTBETBJIEHHS : ‘

2 wr) . . e e e e 1,5.2 1,55 0,12 0,36
Hroro . . . — - — 0,63
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O6uiMe nOTepH BO BCACHBAIOMMX H HANIOPHHIX KOMMYHMKALHSX:
by, po=0,16 40,38 + 1,5 =2,04 m;

hy, g =0,06--0,63+3=23,69 m,

Tloxcrasasis B dopmyay (4.2) hw=1,1 hl, onpefenseM notepu B BOLOBOAE TIPH €TV

nuamerpe 400 Mm:
hop=541-1,2+1,1 (541-12)=714 u.

§ 19. PETYJIHPOBAHHE PABOTHI HACOCOB

PeryjupoBanueM pabOTEl Hacoca Ha3bIBAETCS NPOHECC HCKYCCTBEHHOIO
W3MeHEHHs] XapaKTepHCTHKH TpPYGONPOBOJA KM Hacoca IIs ObecrneyeHnus
paGoTH Hacoca B TpeGyeMOH pexMMHOH TOUKe, T.e. AJA COXpAHEHHS MaTe-
PHAJBLHOTO K SHepreTHuecKoro GajaHca CHCTEMBL.

C pa3BuTHEM H YKPyIHeHHeM CHCTeM BOJOCHAOKeHHS M KaHajnsauun
BO3DACT4eT HEOOGXOAHMOCTL Dery/JMpOBaHMsS TONAYH HACOCHBIX  CTaHIMH,
IOCKOJBKY OHH SBJAIOTCA OfHAM H3 KpYNHelimux sHepronorpeburesed.
Kpome Toro, momjaep:kanue Tpe6yeMOTo HAanopa B CeTH NMPUBOIUT K YMEHb-

IIEeHHIO yTeueK B aBapuil Ha Tpybonpo-
7 Boflax. B CBSi3H ¢ 5THM B COBPEMEHHOM
g-H HACOCOCTPOeHHH  pa3pabaTHBAOTCH
, cioco6bl  NIJIABHOTO  pEryJaHpoBaHus

a-Hw napaMeTpoB HacOCOB.

%] (2 Q~Frs "PaGora cHCTeMsl «HACOC — CETH»
/\,// peryJHpyeTcss H3MeHeHHeM Xapakre-
y — DHCTHKH CETH, CKODOCTH BpalleHHs pa-
3 3/\ Godyero KoJileca Hacoca, FeoMeTpHH
’ IPOTOYHBIX KaHAJOB HACOCA H KHHE-
MATHKM NOTOKa Ha Bxode B pabouee

Her KoJIeco.
OnHuUM H3 HauGoJjee pacupocrpa-
} | 7] HEHHBIX METOZOM H3MEHeHUs Xapak-
a &5 TEPUCTHKH CeTH sBJsercs Crnocob
JpOCCE/IHpPOBaHHs 3aJBHKKOH, yCTa-
Puc. 4.2. Tpaduyeckas xapaKTepucTHKa HOBJICHHOH Ha HAaNOPHOH JHHHMN HACO-
CHCTEMEl «HACOC — CeTb» IPH Deryiu- ca. YcraHOBKH JONOJHUTENABHOIC

poBaHHH DaGOTH JIpOCCENHpOBAHHEM  ofOpYLOBAHHA He Tpebyercs, YTO A3-
JSeTCH OCHOBHBIM IOCTOHHCTBOM 3TC-
ro crocoba.

-Ilpoccensroe peryimpoanie npeictasiser coSoii BBeferHe _100aBOu-
__HOTQ CONpOTHBJCHHS B.BANQDHBIK TPyGonpoBOA cucTeMbl, Gaarozaps uemy
~XapaKTepucTHKa Q—Hqp_CeTu IOIHHMAETCH Gonee kpyro (puc. 4.2) u me-

pecekaeT XapaKTePHCTUKy HAcoca B PeXHMHOH Touke 2, COOTBETCTBYIOLIEH
Tpe6yemoii monaue Q. [Ipu 3TOM HAMOp B cucreme paseH Hy, a Hacoc pa3BUBa-
et uangop H, CaenoBartenbHo,sHeprusi N=={Qsp, rie p=Hy—Hs, Tepsercs
'BCJEJCTBHE YBEJIHYEHHS MECTHOTO CONPOTHBJEHHA B 3a/lBHXKE. :

3I'Io.71e3Haﬂ MOLIHOCTL Bacoca Iig ofecrnedeHus: paboThl CHCTEMBEl B TOU-
Ke

N3 = Qs ps.
3arpaunBaeMas MOMHOCTbL HACOCHOH YCTAHOBKH B 3TOM CIyHae

N — Q: P2 .
2
Torzpa KI1JL HacocHOH yCTaHOBKH
n= & = Fa Ta
N P2
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Orciona BugHo, uto KITJ{ HacocHOR YCTAaHOBKH YMeHbLIaeTCsd C yBe&JIH-
yeHMEM PA3HOCTH MeXAy HAlopoM, Da3BHBAaeMBHIM  HAcOCOM, M HamopoM,
TpeGyeMBIM B CeTH._— T B o

H3-3a cyllecTBEeHHBIX HeNOCTAaTKOB (HE3KOHOMHYHOCTb M BO3MOXKHOCTBL
pery/JIHpPOBAHHS TOJIbKO B CTOPOHY YMEHbINEHHs MOJauH) ...cnocob __ Apoc-
.CEJIBHOLO PEryJAHPOBAHKSA MOXHO IPHMEHATh TOJBKO Ha UMEIOWHX ILIaB-
“HYI0 X4DAKTEPHCTHKY HEGO/bIUNX HACOCHHIX arperaTax, rie peryinpoBanue

_Tpelyercs.B-TeUeHHE KOPOTKOIO-BPEMEHH. i R
““PeryanpoBanue noxaud Hacoca NepenycKOM KHAKOCTH H3 HAlNODHOH JH-
HHH BO BCACHIBAIOWLYIO NIPHMEHSIOT C LEAbl0 YCTpaHCHHS HEyCTOHYHBOA pa-

"6oTl HacocoB. HanGosee 4acto Takoe pery/lHpOBaHHE MPHMEHSETCA B OCe-
BhIX HacoCaX, Y KOTOPHIX KPHBAs MOILIHOCTH CHHXaeTcs C YB&JIMUICHHEM IO~
IayH.

Tlepenyck uAKOCTH BO BCAaCHBAOmMKA TPyGONPOBOA YAYJYHIAET KABHTA-
IHOHHbIE KauecTBa HacoCa, HO HaaWune WHPKyJaamuu cuuxkaer KIII cucre-
Mbi, TpeGyeT ycTpOCTBa HHPKYJIAUHOHHONO TPy6ONpoOBOLa H YCTAHOBKH JO-
MOJHHTENbHON apMaTyphl, UTO YCIOKHHET KOMMYHHKanWd TPYGOTpOBOAOE
B NOMELIEHHH HAaCOCHOA cTaHLuH. [I03TOMy HaHHHE CnOoco0 He MOJIYIHA
paCcIpOCTPAHEHHs B MPaKTHKE rOPOACKOro BOLOCHAGKEHHUS. .

PeryauposanHe BOYCKOM BO3JAyXa BO BCachBalOWHA TpyGomposol #B-
Asercs GoJjiee SKOHOMHYHEIM, 4eM ADPOCCETHPOBAHHE, HO MO3BOJAET TOJbKO
OTPaHHYEHHO H3MEHSITb PACXOJ H3-32 DE3KOr0 YXYAIIeHHH KaBHTALHOHHBIX
KayecTB Hacoca. B cucTeMax BojgocHaG:KeHHsI 3TOT clocof BooOlue He IpH-
MEHHM, TAaK KaK Heab3s TOLABaTh B CeTb BOAY, (CMeIanHyw ¢ GOMbIIAM
06beMOM BO3AYXa,

Peryauposanre pexxnMa paboThl Hacoca H3MeHEHHeM 4acTOTEI Bpaiie-
HuA paGodero koleca ABJseTcH HamGo/Mee 3KOHOMMuHBIM crocobom. Hame-
HeHHE 4aCTOTHl BPAIIEHHA BeLeT K M3MEeHEHHIO XapaKTepPHCTHKH Q—H na-
coca (IO 3aKOHY PONOPIHOHANLHOCTH) TakuM 06pasoM, YTO TOUKA NEPE~
ceueHHs1 KpHBO# Qr—H; Hacoca ¢ XapakTepHCTHKON TpybonpoBoda COOT-
BeTCTBYeT TpeSyeMoli monaue Qx npu Hanope fx, T.e. COXpaHAETCH MaTe-
PHaJIbHBIH M 9HEPreTHIeCKHH Oa/aHC CHCTEMHI.

YacroTy BpallleHHs pabodyero Kojeca Hacoca MOKHO H3MEHATb [BHrd-
TeJIAMH C TIePeMeHHON uacToTofi BpamleHHs (3JMEKTPOABHIaTeJIsAMH MOC-
TOSIHHONO TOKA, SJAEKTPOJBHrATeNSIMH IIEPEMEHHOTO TOKa C IEpeKjaioHueHnem
06MOTKH Ha Pas/MuHOE YHC/IO Iap IOJIOCOB, KOJJIEKTOPHBIMH 3JIEKTPOILBH-
raTeJasMH, MapoOBLIMH H Ta30BRIMH TYpOHHaMH, NBHraTeslsiMH BHYTDEHHErs
CTOpaHHf).

Ha HaCOCHBIX CTAHUMAX FOPOJACKOrO H NMPOMHIULIEHHOTO BOLOCHAOXKeHHSS
nap6onee MHPOKO NPUMEHSIOT KOPOTKO3aMKHYTHe ACHHXDOHHBIE 3JIEKTPO-
JABUTaTeJd NEPEMEHHOTO TOKa, KOTOPhle He JONYCKAalOT H3MEHEeHHs 4YacTo-
TH BpauleHus. B atom clygae JJiA H3MEHEHHS YacTOTH BpallleHus paGoue-
ro KoJieca Hacoca MOMKHO COeIHHHTb HACOC ¢ 3JIEKTPOABHraTesNeM C IIOMO-
pI0 PeryJupyeMOil THAPOMY(TH HJIH 3JEKTPOMATHATHOH MY(PTH CKOJIL-
xkenusa (DMC) nubo npumeHHTh KacKaXHOe BKJMoueHHe JBHratess. Bse-
IeHHeM COTpOTHBIEMHs (peocraTa) B Ienb (azHoro poropa aCHHXPOHHOT®
3JeKTPOABHIATE/Isl [1€PeMEHHOTO TOKAa TaKXe MOXKHO H3MEHATb UYacTOTy
Bp alleHUs.

Pery/nupoBaHHe 4acTOTH BpallieHHs JBUraTels BBEeJCHHEM COTPOTHBJIE-
HHS B 1ellb POTOPa LA€T CYLIeCTBEHHEIH 3KOHOMHUECKHil 3(QeKkT 110 cpasHe-
HHIO C J\POCCEJIbHBIM DEryJMpPOBaHHEM.

Tipn #anpx MOL{HOCTAX PeTyJHPOBaHHE BKJIIOYEHHEM CONPOTHBJICHHA
JOCTATOUHO NPOCTO M HajxexHO. IIpy OGoJbIMHAX MOIMHOCTAX IIPHXOAHTCH
BKJIIOYATb KPYNHbIE PEOCTATH, H 3KOHOMHUeCKasg 3((eKTHBHOCTb TMPHME-
HAeMoro crnocoba pe3ko CHHXKAeTCH.

Kpome Toro, sToT cnocob obaanaer CAeLyOUEME HEAOCTATKaMU: YMEHDb-
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maoTes Npejesb peryaHpOBAHHS IIPH MaJblX HAarpyskax H YCHIOKHAIOTCA
KOHCTPYKIUU ABHraTeNs BCICACTBUE NOGABACHHA KOJEL M LWIETOK s NOA-
KJIOUEHHS peocTara.

[Ipxn mpHMeHEHHH ACHHXPOHHBIX 3JeKTPOABHratesed, MMeloumux oGMOT-
Ky WX CTATOpe, KOTOPAas IHepeKaIouaercs BO BpeMsi paboThl JABHraTelss Ha
pas/IMYHOE UKCJIO Tap MOJIOCOB, 9KOHOMHYECKAs S(peeKkTHBHOCTb Perynupo-
BaHHsA napamerpos f-# Q HacocoB BO3pacTraer. I{BHrate/Nd 3TOro THNa BHI-
NyCKalOTCH ABYX-, TPEX- H UeTHIPEXCKOPOCTHBIMH.

HauGonee npocThiM cnoco60M H3MEHEHHsS 4YacTOThl BpamIEHHs POTOpa
aCHHXPQHHOTO_3JEKTPOJABHraTelIss fABJSETCA M3MEHeHHe 4acCTOTHl TOK2.
B HacToslllee BpeMs Pa3pabOTaHbl 4aCTOTHHE NPHBOREH C NOJYIPOBORHHKO~
BLIMH npeo6pa3oBaTe/IsiMH, NPHMEHEHHe KOTOPBIX 3HAUHTE/NbHO MOBBIIACT
3KOHOMHYECKYI0 3(ipeKTHBHOCTD PEryJHpOBaHHS MapaMeTpoB Hacoca.

PeryaupoBadue CKOPOCTH BpalieHHs DPOTOPA aCHHXPOHHOTO 3J€KTPOIBH-
ratejas BO3MOMKHO Tak¥Ke ¢ NOMOIIBIO KaCKaJHOro COEQHHEHHS ero ¢ ApYrd-
MY MaliRHaMH. Pa3anuaioT ABa THNA KACKAAHOIO COSAMHEHHUs:

1) snekTpoMeXaHHUECKH KacKald — 3HEPrHs CKOJIbXKEHHS C pOTOpa pe-
TYJHPYEMOro 3JeKTPOABUraTe A uepe3 BHINPAMHUTENb NOfaercs Ha SKOPb
ABHTaTENs NOCTOSHHOTO TOKA M BO3Bpamlaercs (3a BblUETOM TIOTEPb) Ha Baj
PEryJaMpyeMoro 3JIeKTPOABUraTe sl ¢ MOMOIIbIO MEXaHHYECKOH CBS3H MeXAy
HHMY;

2) aNeKTPHYECKHH KacKaX — SHEPTHA CKOJbXKEHHS ¢ pOTOpa pery’aupye-
MOTO 3JeKTPOJBHTATENs BO3BpallaeTCs HEMOCPERCTBEHHO B 3JIEKTPOCETH.
SxonoMuueckasd 3¢¢eKTUBHOCTh 3TOTO crnocoba peryivpoBaHHsA 3a Mmoc-
JeHee BPeMsl 3HAUUTeJbHO BO3POC/AA B CBSI3H C NPHMEHEHHeM MOJYNPOBOX-
HHKOBBIX BBHIIpSAMHTENEH. ‘
PeryaupoBalne 4acTOTHl BpalleHHss paboyero Kojeca Hacoca TIPH MOC-
TOSIHHOH 4acToTe BPAIEHHs 3JIeKTPOABHIaTeIA MOXKHO OCYUIECTBHTEL C IOMO-

IbIO THAPOAHHAMHYECKON nepefaun (peryiaupyemosi THAPOMY(THI).
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Pac. 4.3. Peryanpyemast nuapoMydTa nepeMeHHONO HaMOAHEHH s
1w~ geloMHf BaJ; 2 — KONEco GuHnl; 3 — ; A— ' ; §— ; G
et TYD KODILYC Kosieco Maococa; 5 = BeRYIIMA Bax; Gak
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Pa6ounmMu saeMeHTaMH THAPOMY(DTH ABJASIOTCS KOJeCO UeHTPOGeKHOro
Hacoca (puc. 4.3) u KoJeco TypOHHH, pa3MelleHHEe B ofmeM kopmyce H
npesiebo c6auKennbie (3azop 3-—10 mMm). PaGouee Koneco LeHTPOGEKHO-
ro Hacoca HacaXXeHO Ha BelylHi BaJ (3jexrTponsuratens). Kozeco TypGu-
HBHl 3aKPENJIeHO Ha BeJIOMOM BaJy (BaJy Hacoca), COOCHOM C BeLyIIHM Ba-
aom. TIpu BpameHKH Beayulero Baja pabouast XXKHAKOCTb, HAXOAAIMIAACA B
KaHaJax KoJeca Hacoca, NOJNyYaeT NpPHpaDleHHe MEeXaHHYeCKOH SHepTHH H
nepepaeT ee JIONaTKaM KoJjeca TypOHHHL.

ITpu BHIXOZe H3 Kosieca TypOHHBI paboyasi KHIKOCTb BHOBb NONANAET BO
BCACHIBAIOLIHE OTBEPCTHS KojJeca Hacoca, ¥ LMK NoBTopsercs. OCHOBHBIM
CocoBOM peryJupoBaHUs YacTOTH BpallleHHA BEJOMOTO Baja fABJIeTCA H3-
MeHeHHe HanoJHeHHs pabouero HmPOCTPAHCTBA KoJec THAPOMY(®TH H3 Gaka
paGoueii ®ugkoctH. IloTepu B HIpOMydTe COCTABIAIT 0KOJO 2—3 %, mo-
3TOMY TOJHONO DAaBEHCTBA MEXAY 4YacCTOTOH BpalleHHs BERYIIEro H BeAO-
MOTO BaJIOB OBITH HE MOXeET.

PasHocTh uacTOTH BpalleHHA BeAYLIEr0 H BEIOMOTO BaJOB, OTHECEHHAf
K uaCTOTe BpalleHHsi BeAyllero Baja, HAa3bBaercad CKOJLXKEHHEM THAPO-
My¢pTH:

n-..-..
S___L.___”J;’
n

TIe 7; — YacTOTa BpalleHHA BeAyLLero sajaa (ABUraress);
s — TO XK€, BeOMOTo BaJja (Hacoca).
C/e1oBaTeNbHO, HaCTOTa BPAILEHUS BeAOMOTro Bana OyleT:

Ny ="My
HJIH
Np = N[Ny, 4.11)

U3 suipaxenus (4.I'1) ciepyer, 4T0 NOTepH 3HEPrHH B THAPOMY(TE yBe-
JHUHBAIOTCH ¢ yMEHbIIeHHeM IE€pPelaToYyHoro uucaa, T.e€.OHH yBEJIHUHBAIOT-
csl IPH BO3PACTaHHH TIJAyOHHH  PeryJqupoBaHua. ITO  OOGCTOATENBCT-
BO fIBJSIETCS HEJOCTATKOM THApaBauueckux mydr. Kpome Toro, ruipaeiH-
yeckHe MY(QTH KOHCTPYKTHBHO 60Jee CJIOXKHBI, Y€M HACOChl, H HMEIOT CJIHII-
KOM GOJIbLIHE pa3dMepsl, IOYTH OZHHAKOBEE C PasMepaMH HacoCoB.

C 5KOHOMHYECKOH TOYKH 3pEHHSl peryJHpoBaHHe BKJAIOUEHHEM CONPOTHB-
JeHHA B IeNb POTOPAa ACHHXPOHHOTO 3JEKTPOJBHIATe/]l H peryJjupoBaHHe ¢
NOMOILBIO FHAPOMY(TH PaBHOUEHHH, TaK Kak B TOM H JPYyroM ciaydyae more-
P 3HePrHH MNpPHBOAA IIPSIMO IPONOPUHOHANbHEI IEePefaTOYHOMY YHCHY
(ﬂg/nl) . o

OCHOBHBIM JOCTOMHCTBOM PELyJHPOBAHHS YacTOTH BpAIUEHHSI C TIOMO-
WBIO MHAPOMY(]T ABJAseTcs GeccTyneHuaToe, aBTOMAaTHYecKoe M OHICTpOE H3-
MeHeHHe 4acTOTH BpalleHHs BeJlOMOro BaJia.

B nocaenHee BpeMs cO3LaHLl HOBhIE CHCTEMHI DEryJaHpPYeMOro aJeKTpo-
NPHBOJA, KOTOPbie MOT'YT GEITh NPHMEHEHH! A/ H3MEHEHHs1 YaCTOThl Bpamie-
Husa pabouero xoJjeca LeHTpobexHoro Hacoca. K HHM OTHOCATCS NPHBOAH C
3JICKTPOMATHUTHRIMH MypTaMH cKoAbKeHHs (DMC). DiekTpoMarHUTHasA
MydTa COCTOMT H3 ABYX BpAIAIOMHXCA yacTell — HHAYKTOPA H AKOpsA. SIKopb
JKECTKO COeJHHEH C BaJIOM 3JIEKTPOABHraTessl, HMEIOIIEro NOCTOSAHHYIO Yac-
TOTY BpauleHusl, a HHAYKTOP — C BaJOM Hacoca. SIKOpb W HHAYKTOP MaKCH-
MaJbHO COJIHMIKEeHB H HMEIOT MeXAY co00fi HeGOJBIIOA BOSLYLIHEIH 3a30p.
[Tpu OTCYTCTBMH 311€KTPOTOKA B OGMOTKE HHAYKTOPa XPYTAIIHHA MOMEHT
3/IeKTPOABHTATE/]si He MepelaeTcs Ha BaJ Hacoca. IIpH BKAIOYEHHH HHAYK-
TOpa BO3HHUKAET JeKTPOMAarHuTHOe 1oJe, IO BO3LECHCTBHEM KOTOPOro HH-
ILYKTOpP ¢ HEKOTOPLIM CKOJIbJKeHHEM Bpallaercsl BCJeN 3a AKOPEM H lepelaer
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KPYTAIIUA MOMEHT OT 3JIEKTPOJBHraTe]s paGouemy Kosecy Hacocy. Hacrora
BpaileHHsl HHAYKTOPA 3aBHCHT OT CHJIBI TOKA BO30YXKAEHHUS.

ITpompimentocTs Coberckoro Corosa BBITyCKaeT aCHHXPOHHbIE, MaHUUP-
#gible, HHAYKTOpPHBIe W nopomkosble DMC. AHanH3 MeXaHHYECKHX Xapakre-
PUCTHK U KOHcTpyKnui DMC moxasbiBaeT, 4TO B CHCTEMAX BOJOCHa0KeHHA
# KaHaJausanuu Haubosee npuemaemsl IMC HHIYKTOPHOrO THIA. Koz puun-
£HT TIOJIe3HOrO JEeHCTBHA 3JEKTPOMATHUTHHIX My(PT CKOJNbKEHHS1 HHAYKTOPHO-
£0 THNA TpH MoJHOM BO36yxpennu 1 IMC=0,98.

PeryaupoBaHie NapaMeTpoB HacOca H3MEHEHHEM reOMeTPHH MPOTOYHBIX
KaHaJOB NpHMeHseTcsl B OceBHx Hacocax Tuna OIl (u3MmeHeHHe yria ycra-
HOBKH Jlonacrell pafouero Koseca cM. B §2).

PeryaupoBaHue pexuma paGoThl Hacoca H3MEHEHHEM KHHETHKH TIOTOKA
#a BXoJle B pabouee KOJECO HACOCa OCYIIECTBASETCA YCTaHOBKOH IIOBOPOTHO-
JI0TIACTHOTO HalpAaBJSIOLIEro annapara y Bxoaa B pabodee KOJeco.

[ToBOPOTHO-IONACTHOR HaNPAaBAAIOMMA annapar H3MEHAEeT MOMEHT CKO-
pocTH (3aKpPyTKy) moTOKa Ha BXofe B paGouee Koseco.[Ipu 3TOM 3aKpyTKa
710 HampaBJieHHIO BpaileHHs pabouero xoJeca (MOMOXKHUTeNbHAS) YMEHbINA-
€T Hamop Hacoca, a IPOTHUB BpallleHus (OTPHIATE/bHAS) YBEJIHYHBACT HAMOD.
Dror croco6 peryupoBaHUs LONyckaeT H3MeHeHHe nojayu Ha 25% mpu no-
#HKeHHH Hanopa Ha 16% ¥ yMeHbHICHHH mOTpeb/isieMOl MOIIHOCTH Ha 30%,
siomunanbuoll. KI1J Hacoca mpA ykasaHHOH TAyOHHE DeryJHpOBaHHS CHH-
Kaercs Ha 2—3Y%. PerysupoBaHue mapaMeTpoB H4COCa BXOAHLIM Halpas-
JAAOIEM annapatoM Haubosee 3h¢eKTHBHO B CHCTeMax C MaJbIM CTaTHYE-
£KHM HaIIOpOM. ,

Ha ocHoBaHMHM aHaJM3a paboT 1O peryJHPOBAHHIO 4ACTOTH BpalleHu:d
pabouero Koseca IeHTPOGEKHOrO HACcOCa MOXHO C/leaTh CHAeAYIoUHe Bbl-
BOINI: ,

1. TlpuMeHeHHe pPEryJHPYeMOTo LEeHTPOGEKHOr0 Hacoca  TO3BOJSAET
YMEHBbIIHTb YHCJ0 HacOCOB Ha HACOCHBIX CTAHIHUAX.

2. Ha rpynny us Tpex-ueThpex pabouux HacOCOB JOCTATOYHO HMETbL OJHH
peryaspyeMHbil Hacoc.

3. U3 cymecTBYIOIHX cnoco60B peryJupoBaHus 3JeKTPONPHUBOJA Caeay-
€T peKoMeH0BaTh NpuBoj ¢ SMC HHAYKTOPHOro THA, KacKaJlHble NIPHBOILI
PA3NMUHBIX THIOB H MHOTOCKOPOCTHBIE 3/1EKTPOABHIATEIH. Kackapnabie npH-
BOIBI CIeAyeT TIPHMEHATh AJIS PeryJHpOBaHHs MOUIHBIX arperaTos Ha Xpyn-
HBIX HacOCHHIX cTaHIMAX. Ha cpelHuX B MajbX HACOCHHIX CTaHIMsAX Gonee
nenecoo6pasHo MPUMEHsATh NPOCThe ¥ jemessie mpusonn ¢ IMC HHIYKTOD-
HOT'O THIIA. ‘ :

4. IIpuMeneHHe BXOAHBIX HANpPAaBJSIOIIKX aNNapaToB 3KOHOMHYECKH ILe-
Secoo6pasHo M KOHCTPYKTHBHO OCYILECTBMMO Ha KDYNHBIX HACOCHBIX arpe-
TaTax B CHCTEMax, TJe CTATHUECKHH Hanop COCTABJASgeT HEe3HAUUTEJIbHYIO

‘§aCcTh HaAloOpa Hacoca.

& 20. BIUAHUE TUIPOJOTHYECKHX XAPAKTEPUCTHK BOJOHCTOYHHKA
# KOHCTPYKTHBHBLIX OCOBEHHOCTEHA CETH HA PE)XUM PABOTbl HACOCOB

" Hanop Hacocos, ycTaHaBJAHBaeMblx Ha HACOCHBIX CTaHUusx | moabema,
3aBHCHT OT PasHOCTM YDOBHeHl BOJIB B HCTOYHHKe M B CMeCHTeae BOLOTPO-
@OMHBIX OYHUCTHBHIX coopyxeHHH. OJHAKO ypOBeHb BOJbl B NOBEPXHOCTHBIX
YUCTOUHHKAX He OCTAeTCs IOCTOSTHHBIM U 3aBHCHT OT M'HAPOJIOTHUECKOrO pexu-
%12 UCTOUHHKA. PaccMOTPHM peXHMEI pabOTH Hacoca NpH H3MEHEHHAX yPOB-
5 BOLbI B HCTOUHHKE OT MHHHMaJbHOIO 10 MaKCHMAaJbHOTO.

Ha puc. 4.4, a nanb xapakTepHCTHKH Hacoca Q—/1 W xapaxTepucruxa
#©anopHoOro BofoBofa Q-—Hyp mpr craTHueckoMm Hanope Her. Touka A nepe-
LeueHHs] XapAKTePHCTHK HAcOca W BOLOBOJNA COOTBETCTBYET PeXUMY PaGoThl
CHCTeMbl HAaCOC — BOJACBOA®» IpH MHHHMAJbHOM YPOBHE BOIBI B MCTOUHHKE.
KoopauHaTh TOUKH A JIOMKHH yAOBAETBOPATL TpebyeMbim nojaue Qa ¥ Ha-
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uopy Ha. IloTpebisieMas MOIHOCTb B 3TOM DeXHMe pa6ott Na u KILKE

na.

C noBHIIEHHEM YPOBHS BOJB B HCTOYHHKE CTATHUECKHH HAIOp Hey, paB-
HbIl Pa3HOCTH OTMETOK ypOBHeH CBOGOIAHBIX NOBEPXHOCTEH BOABI B HCTOYHM-
Ke ¥ B cMecuTese, 6yIeT YMEHbIIAThCs, T, €.

He—HyHB >Hc _HYBB HIH Hw>Hc':'r’

rae He— oTMeTKa ypOBHS BOJH B CMECHTENE;
Hyup— BH3KH# ypoBeHb BOALI B HCTOUHHKE;
Hypp — BBLICOKHH (112BOAKOBLIH) YPOBEHb BOABW B HCTOYHHKE.

[Torepn Hamopa B TpyGONpPOBOAE IPAKTHUECKH OCTANIOTCA MNOCTOAHHLIMME
npH J1aHHoM pacxone. M3 ana/iu3a ypaBHeHHS XapaKTepHCTHKH Tpybonposeo-
na H=He:.+SQ2 caenyet, uto Hcr €cThb KOOpAHWHATA BEPLUHHBI KBalpaThHY-
Hoit mapa6onsl npu Q==0. Ciief0BaTeLHO, IPH YMEHbIEHHH flcr yMEHbIIa-
eTcsl KOOpJAHHATa BePIIMHE XapPaKTePHCTHKH TPYOONMPOBOLA HA BEJIHYHHY N0~
‘BLILIEHUS YPOBHS BOIBI B HCTOUHHKE, T. €.

Hq,=H,—Hypp.

B stoM cayuae pexuM pabGOTH CHCTEMBI «HACOC — CETb» XapaKTepHsyer-
Cs1 HOBOJ peXHMHOfl TOUKOH B, HMelolle#l KOOpAHHATH Qs Hp, Ng H 5.
CJie0BaTebHO, IPH MOBHIIICHHA YPOBHA BOAHW B HCTOUHHKE Hallop Hacoca
yMeHblIaeTcs, 10/a4a i MOIIHOCTb yBeIHYHBAKOTCH, KITI nmacoca cHHKa-
eTCsl.

VBesnueHHe MOLIHOCTH HACOCA NPUBOAHUT K Neperpyske 3JeKTpOJBUrare-
ns, ero Harpesy u ymenbwienHio KILIL nBuraress, 4To MOXET IIPHBECTH K
BEIXOJy ABHraressi #3 cTpos. Bo nabexaHne neperpysku ABHraTess Heobxo-
JHMO peryJupoBaTh nojauy Hacoca (cM. § 19).

[pu 3HauuTeIbHHIX KOJIeOAHHAX YPOBHS BOAB B HCTOYHHKE unejgecoobpas-
HO MPHMEHATh HACOCH ¢ KPYTO Majalolleli XapaKTepHCTHKOM Q—H, npn xo-
TOpO} M3MEHEHHe NOaui H MOIIHOCTH Hacoca 6yZeT MEeHbIINM, YeM IIpH Mo-
norofi. ONHAKO HAAO0 HMETh B BHAY, YTO Takue HACOCH HMeT HeGOJbIIYie
pa6ouylo 4acTh XapaKTePHCTHKH ¥ H3MEHEHHe YPOBHsl BOABI MOXET NPHBECTH
K paboTe Hacoca BHE PEKOMEHYeMOTO oS

Ecan Hacochl NTOAAIOT BOAY B pe3epByapsl, TO B MOMEHT [IOBHIIICHHSF
yPOBHS BOABI B HCTOYHHKE CJE1yeT PEKOMeH/OBaTb MOALePXKHBATh MaKCH-
MaJIbHO BO3MOJKHBINi YPOBEHb BOIH B pe3epByapax. DTO MEPOIpPHUATHE NO3-
BOJIIET CHU3HTh VBeJHUYEHHEe MOLIHOCTH 3/JIeKTPOABHrare/sf, T.e. e€ro Imnepe-

TPY3KY.

a)H 1 lg H 4
O'H Ez
g-H 2
AT @Hzp Hcr,z Az .Sf b 5
Hex ( Q-H{p Her s A ] Sﬂ<
H < , A‘/—/
Hy eno
1 v M M"‘*— A __!’-wﬁ"
“ DA /_fiz 7
L 7
f .
ang 0, 05 {q 0 Ozgxp 01 ¢ ]

Puc. 4.4. PexxuMu paSoTH Hacoca

a-;.réw H3MeHeHHY YPOBAS BONK B HBCTOUHEXe; § — NPE ROBHIIEHE® YDOBHS BOLKR B 6ake EOACGHAMOP-
HOfi Gamy
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Ha puc. 4.4, 6 npeacrasied MeTOX rpaduueckoro onpefelNeHus pexuma
paboTh Hacoca Ha BOACHATOPHYI0 GalIHIO.

Xapaxtepucruku tpybonposona A—bB, A\—bB; u A;—bB, nocTpoeHsl A
COOTBETCTBYIOIIHX YPOBHelR BOAB B Gake NMpH cTaTHYeCKHX Hamopax Here,
Hery 1 Heno

W3 anannza rpaduka paGoTH CUCTEMBI «HACOC—CETb» CJIeAyeT, 4TO NpPH
yBeJIHUEHHH YPOBHsI BOIbl B GaKe BCJEJCTBHE CaMOperyJupywomei cnocob-
HOCTH Hacoca Hamop ero yBeIMYHBaeTCs, a Nojaiya H MOIUHOCTb YMeHb-
maloTce.

Tpu yBe/HdeHHH CTaTHYeCKOro Hamopa 10 Hero Mogaua Hacoca Q MeHb-
me KpHTHUECKOHk noxaun Qxp, M peXuM pafoTH Hacoca Oyaer HaxXONHTbCA B
o6sacTH HeyCTORUMBON paGoTH CO BCeMH MOCHEACTBHAMM, BEITEKAIOLIUMH M3
aroro (cM. § 17).

CrenoBaTesIbHO, HacocH, paGoTalomne Ha HaNopHble pe3epsyapsl H Oes-
GameHHble CHCTEMEl BOJONPOBOAHON CETH, HOJXKHBl HMETh MOJOr#e xapakTe-
pucTHKH Q—H Ges 3anapaiomeit BerBu. [Ipu ananuse pexxuMa paboTsl Ha-
coca HeoOXOAHMO YTOYHHTb TIPONOJIKHTENbHOCTb paloTHl Hacoca NpH  pas-
JNWYHBIX YPOBHAX BOAb B Gake H B 3aBHCHMOCTH OT 3TOro MOAGHpaTh HAcOC C
ontuMaJbanm KIT[ Ha muxTyooumuii ypoBeHb BOAH B fake.

§ 21. IAPAJIJIEJILHASL PABOTA HACOCOB

IlapassenpHoit paGoToil HacOCOB Ha3bBaeTCss ONHOBPeMeHHas IoAava
nepeKaunBaeMoi JKHAKOCTH HeCKOJbKHMH HAacocaMd B oOmuid HAMOpHBI
xoaaekrop (puc. 4.5). Heo6xonuMocTs B mapajiiiesibHO# paboTe HECKOJIbKHX
OJHHAKOBHIX HJIM PA3HBIX HACOCOB BO3HHKAET B Te€X CJyYasiX, KOTJa HeBO3-
MOXHO ofecneunth TpeGyeMEll pacxon BOAH Moxaued oxHoro Hacoca. Kpo-
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- Me TOT0,.II0CKOABKY BOLONOTPEO/IeHHe B rOpoJie HepaBHOMEPHO IO 4acaM Cy-
TOK H 110 C€30HaM roja, MOXKHO peryJHpOBaTh NOAayy HACOCHOH CTAHIHH H3-
MeHAA YUCJI0 OTHOBPEMEHHO paGoTalOIHX HACOCOB.

[Tpu NpPOEKTHPOBAHHH COBMECTHOH paboThl LEHTPOOEKHEIX HACOCOB HYX-
HO XOpOIIO 3HATh HX XapaKTePHCTHKH; NOAOHPATb HACOCHl CJAeAyeT C yue-
TOM XapaKTepUCTHKH TPyOGONPOBOAA.

IleHTpob6eKHble Hacochl MOryT paloTarTh napaJijeabHO TOJbKO NMPH YC/0-

BHH, 4TO BCE OHH MMEIOT ONMHAKOBBEIH HANOP. Bc/IM OJIHH M3 HACOCOB MMeEeT

“GoabwWyI0 noAady H GoJlee BHICOKHH HANOpP, TO HACOC, MMEIOIINH MeHbIIHe
nofgasy u _HaIQp, _g%ne'r «3afaBJielly NePBEIM HACOCOM H ero mojaia Ha 06-
it TPyOGonpoBox GVAer paBHa HYyJa0. KpoMe TOro, MOXeT CAyYHThCA, 4TO
yacTHYHO BOZAa OT Gosbliero Hacoca Oyler noctynaTb OOpaTHHIM TOKOM 4e-
pe3 MeHbIIHE Hacoc B pesepByap. ITostoMy ajs napaieneHOA paboThl Cle-
Inyer moiaGupaTbh HAcOCH OZHOTHIIHbIE, B KpaiHeM clyiae C He3HaYHTeJbHO

_OTVIHYAIOUIMMHCA HaNOPAME M HORAUANEL. - = =,

437 CXEME MapaJ/jiesbHONH paboTEl HACOCOB NMPHMEHAIOTCST Bech-

Ma 4acTO IJs BOLOCHAOXKeHHS ¥ IlepeKauMBaHHA CTOYHBIX BOJA, TJe Ileseco-
06pasHo N0Aauy OT HECKOJbKHX HAaCOCOB HJIH CTaHIMH 0O0beAUHATL B 06uiui
KoJtekTop. Pacuer pexxnma paboTH NO TAKEM CXe€MaM MOXHO NPOH3BOJAHTb
aHaJIHTHYECKUM HJH TpaduueckuM crnoco6oM. B npakTHKe NPOEKTHPOBAHHSA
HACOCHBIX CTaHUHKE HauboJibllee PaclpOCTpPaHEeHHe NOJNYyuHJa rpaduyeckun
criocod. o

Tlpu napanaenbHoit pa6oTe HACOCOB B CETb BO3MOXKHBI CJAeLYIOIHEe Ba-

PHAHTH KOMIIOHOBKH CHCTEMBI KHaCOCBI—CEeThb»: ’

1) B cHcreMe paGoTaer HeCKOJBKO HAacCOCOB C OLHHAKOBLIMH XapaKTepHC-

THKaMH;

2) B cucreme paforaer HeCKOJbKO HAaCcOCOB C Pa3HEIMHM XapaKTEPHCTHKA-

My, ‘

3) HacocH NOAKJIYEHH K 00lemMy Tpy6onpoBoiy Ha 6JH3KOM paccros-

HHH LPYT OT Apyra (cM. puc. 4.5), T. e. IOoTepH Hanopa OT Hacoca A0 Hamop-
HOTO BOAOBOJA CYMTAIOT PABHEIMH JJIfl BCEX YCTAHOBJCHHLIX HacOCOB, HJH
e HacoChl HaXOOATCH HA JOCTATOYHO GOJbIIOM DacCTOAHHH ApPYr OT ApPY-
ra, T. €. Pa3HOCTH TIOTePb Hallopa OT Hacoca JO NMPHCOeAHHEeHHS X OOmweMy

' HallOpHOMY TPyGONpPOBOLY HEOOXOAHMO YUHTHIBATD.

[MapaaneabHan pa6ora HeCKOJbKHX HACOCOB
C OAHHAKOBBIMH XapPaKTepHCTHKAMH

TIpn TOCTPOSHHH CYMMAapHOX XapakTepucTHku Q—FHr 1, 11 HeCKOJIbKHX
HacocoB, paGoTaluUux napaJjieibHo Ha oOUMIMH HANOPHBIE KOJUJIEKTOD, CKJa-
JIbIBAIOT [10J1a4y HACOCOB NTPH OAHHAKOBHX Hallopax.

Ha puc. 4.5 npencrasieH rpaduk napaijenbHoil paGoTel TPex HacOCOB
12]1-13 Ha aBa mapaJaelbHEIX BOAOBOAA. Tak Kak BCe HACOCH OJHHAKOBOTO
THIIA, HX XapakTepucTuku Q—H coBnazgalor.

Jnsi mocTpoeHusi cymmapHo# xapaxtepucTukn Q—Hiiminm yrpauBaem
abCHUCCH XapAKTePHUCTHKH NPH IIPOH3BOJILHO BHIOPAHHBIX 3HAYEHHSIX HATO-
pa Ha, Hp v Hp. ITo NOIydeHHHM YeTHIPEM TOYKAM CTPOHM KPHBYIO Xapax-
tepuctuku H,, A”, B” w B” npu napaaneabHoii pabore Tpex nacocos. [lo
roukam Hy, A’, B’ u B’ MOXHO NOCTPOUTb KpHBYI Q—Hr1i1r— Xapaxrepuc-
THKY ABYX IapaJieibHO pafoTalomMuX HACOCOB, ‘ "

AHANOTHYHBIM NOCTPOEHHEM HAaXOAUM XapaKTeDHCTHKY IapaJljie/bHOR
paBoThl ABYX BONXOBOROB Q—Hrpiqrpo. ‘ :

CyMMapuyo ¢akTHUeCKyIO N0oJayy TpeX HAacOCOB OIpejelsieM IO pe-
XKHMHOH Touke A”, T.e. IO TOUKe epeceyeHHs XapakTepHCTHKA Q—H i+
H XapaKTePHCTHKH BOAOBOAOB Q—~Hrpiyrps. IS ONpefiesleHHst MOJAYH KaXK-
JOTO Hacoca IPH HX COBMECTHOI paboTe clelyeT NPOBeCTH H3 TOYKH A” yH-
HHIO, MapaJJIeJbHYI0 OcH abcuuce [0 TepeceueHHS € XapaKTepHCTHKOM
Q—Hi, 11, ;;m B Touxe A. Koopaunars Toukn A onpenensiior nopavy Quer+rr/3
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H Hanmop Ha xaxpjoro

sy Hn :

07 Hacoca IIPH HX OJHOBpe-
P G <ﬁ—7y MeHHOH paboTe Ha cHC-
441 TEMY C XapaKTEepUCTHKOH

71 1 H
40 ! | Q—Hsprsrpe.  Hu11  Ha-
| | xoxnaenus KITIL Hacoca
357 fr | U3 TOYKH A BOCCTaBJsEM
s A g | 5 EPICHIHKYJIAP A0 nepe-
78] 04 ceueHHS C KpHBOH Q—
24 B Touke /. KoopauHarsl
7 I 3TOH TOUKH ONpenessiorT
AR | KI1Jl racoca npunapaJ-
75k 16 | on } NeJbHOH ﬂpa-ﬁ-OTe Tpex
] —t | HacocoB. [I1s1 onpenene-
J0r 2 | ! l HUS TIOTpe6IsieMolt MOL-
25l 84— L 1 HOCTH H JONycKaeMOH

f ‘ o

0B M G200 G0 A 0 ot BAKyYMMETPHUECKOF Bbi-
©uc. 46. XapaKTepucTHK: Napaaneibnol paGoTH ABYX pas-  COTHI BCAachblBaHHA ONyC-
€BIX HACOCOB 7 KaeM [epIeHIuKYASAD

JO IlepeceyeHHss ¢ KpH-
suMi Q—Npmyr 8 Q—Hg1mm B Toukax 2 n 3. KoOpAMHATH 5THX TOUEK
COOTBETCTBEHHO ONpelNesioT noTpebaseMyio MOIIHOCTh M JONYCKAEMyIo Ba-
KYYMMETPHUECKYIO BHICOTY BCaChIBAHHS Hac0Ca NPH COBMECTHOH HX pabore.
#13 puc. 4.5 cienyer, 4TO MOAAYa XaXKAOTO Hacoca MpH napaJuiebHOH pabo-
Te paBHa !/3 HX cymMMapHOA noxauH, T. e. Q=Qrr+m/3.

[Ipu napaanespHoll pa6oTe ABYX H3 paccMaTpUBaeMBIX HACOCOB HX TO-
faua, Hanop, norpebnsemas MomuocTh, KIIJL 0 BakyyMMeTpHUecKas BBICO-
Ta BCACHIBAHHs OMNpefelfloTcs Mo pexuMHoil Touke b. Tlpum pabore oaHoro
93 paccCMAaTpPHBaeMbIX HAacCOCOB PEXHM ero paboThl ompefensiercs pabouek
rouykoit B. 3 puc. 4.5 BUAHO, 4TO CyMMapHas nofaiya Tpex H ABYX 1mapal-
JiesibHO paGoTaloIUX HAacOCOB MEHbIIe CYMMAapHOH NMONAYH 3THX XKe HaCOCOB
TIPH Pas/iesibHOA BX pabore Ha NaHHYIO CHCTEMY HaNOPHBIX TPyGONpOBOAOB,’
r.e Qumm<3Qru Quu<2Qr ™ ‘ |

CHUKeHHEe CYMMAapHO# MORAUH OOBACHAETCA TEM, UTO MPH YBENHUYEHHH
fl0fauu BO3pacraeT Hamnop B TpyGonposofe (Ha>>Hg u Hg >Hp), uTo Be-
AeT K yMeHbIIEHHIO MONAYR KaXAOTo Hacoca NMPH MX COBMECTHO# pabore mo
CPaBHEHHIO ¢ Tiofauell MPH OXMHOUHON paGoTe Hacoca Ha JAHHYIO CHCTEMY.

VMeHbIIeH e TOJAYH 3aBHCHT KaK OT YBeJHUeHHs Halopa B TPyGONpoOBO-
Ae, TaK H OT KPYTH3HH KpHBol G=—I1 Hacoca. [ToaToMy napaJjsenbHas pabo-
Ta HACOCOB MOXeT OHIThb JOCTATOUHO 3((eKTHBHOH NPH MOJOTHX XapakTe-
pHCTHKaxX TpyOOnpoBOLOB.

flapaanensHasi pa6oTa HECKOJALKHX HACOCOB
¢ pa3sHBIMH XapaKTePHCTHKAMH

TlapannenbHas pa6oTa HacOCOB C Pa3/HYHbIMHM XapaKTePHCTHKAMH BO3-
\MOXKHa B TOM CJyuae, KOrfia HAaNopPH, PasBHBaeMble HACOCaMHK, OYAyT PaBHbL.
Ha puc. 4.6 npuBeaenn XapaKTepucTHku Hacoca 12]1-19 (Q—H1) u Haco-
.ca -12]1-13a (Q—H). Bropo#t Hacoc passuBaer GOJBIIAA HATIOP. [lepBuia
‘HaCOC MOXET HauaTb pa6GoTy mapaJjies]bHO CO BTOPHIM JIHIIb I10C/]E TOTO, KaK
#aNOp BTOPOTO HAacOCAa YMEHbIIHTCS B CBSI3H C yBelHYEHHEM IMOAaYH 0 MaK-
.CHMaJIbHOTO Hanmopa H 4, Pa3BHBaeMOro NepBHIM HAacoCOM INPH 3aKPHITOH
-3agBHXKe. OT TOUKH A H KOJKHO OBITh HAYaTO NOCTPOEHHE CYMMapHOM Xa-
pakTepucTuKH Q—Hipm myTeM cAoxeHHus abcuuce O6eHX  XapakTePUCTHK,
COOTBETCTBYIOMMUX TOUKaM ¢ paBHhMH HanopamH. Touka b, monyuennas mne-
peceueneM XpuBofi Q==Hpym ¢ XapaKTepHCTHKOH Tpy6onpoBoaa
‘Q—Hypyirpe, ABAAETCA PEKHMHOA TOYKOA COBMECTHO paGOTalONIHX HACOCOB.
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Ecnu xapaKTepHCTHKH HAacoca W TpyOONPOBOAA NepeceKyTcsl BhIIe TOYKH A, -
TO HX cOBMecTHasi paboTa craHeT HEBO3MOXKHOM

PexuM paboThl KaXAOro Hacoca IPH HX COBMeCTHOH pabore onpenes-
eTcs caenyomuM o6pa3oM: H3 TOUKH b MpOBOAHM JHHHIO, IapaJliesIbHYIO
ocu afcuuce, 10 NepecedeHus ¢ xapakrepuctukaMu Q—Hy uw Q—H1 B TOU-
kax [ u 2. Uepes Toukd / H 2 npOBOANM BePTHKAJbLHLIE JIHHHH, TOUKH Iepe-
ceueHHs KOTOPHIX ¢ KpuBbIMH Q—n u Q—AN onpenensitor KITJ 1 MOILIHOCT
KaXKJIOTO Hacoca NpH X COBMECTHOH paGore.

Touxu 3 u 4 nmepeceyeHHs XapaKTepHCTHK Q—Hiu Q—Hy HacoCoB C xa-
paKTePHCTHKON Q—FHypitrpz TPYOONPOBOAa ONPEAENAT pPeXHM paboTLi
KaXIO0ro Hacoca JApHu OJHHOUHOH paborTe.

Jlsist yeTOMUHBOH napansefbHOl paOOTH HAacocOB HeoO0X0AHMMO, 4TOOB HX
XapaKTepPHCTHKH OLLTH NMJIaBHO CHMKawomuMmuca. [lpu mapainensHo# paGo-
Teé HACOCOB, HMEIOWIUX BO3pacTalolilue XapakTepucTuku Q—H (¢ mombeMoM
BHAauaJe paboThl; cM. puc. 3.7), paboTra HAcOCOB OYyAeT YCTOHUHBOH TOMLKO B
TOM CJiyuae, ecyld peXHMHasl TOUKa paboThl CHCTEMBbl «HACOCH—CETb» pac-
NOJIOXKEHA HA OfHOM JHHHH WIH HHXKe TOYKH A, T. e. P Hanope, paBHOM HJIH
MeHbIIEM Hallopa, pa3BHBAeMOT0 HACOCOM NPH 3aKPHITOH 3aJBHKKE.

- Ecax Ha HACOCHO CTAHIHH YCTAHOBJIEHH HACOCH € IIOJIOTOM XapaKTepHuc-
THKOR Q—H ¥ pacnosioxKeHs OHH HECUMMETPHYHO OTHOCHTEJBLHO HAlNOPHOLo
Tpy6ONpOBOa, TO AJs ONpefe/eHus 6ojee TOUHBIX PEXXHMHBIX TOYEK paGoThl
KaxkJ0ro Hacoca NMpH napajielpHOH padoTe HeO6XOLHMO MOCTPOKTL IpHBeE-
NedHble xapaktepuctuku Q—H’, 1as dero cTpoAT XapaKTepPHCTHKH BCAachl-
BaIOILEro H HAIOPHOro TpyOGONpOBOJOB B HpelesaX HACOCHOH CTAHUMH H BhI-
JUTAKOT OPAMHATH MOJYYEHHBIX XaPaKTePHCTHK H3 OPAHHAT XapaKTEepPHCTHK
COOTBETCTBYIOIHX HAaCOCOB.

HapannenbHas pa6ora HacocoB,
PACMOMOXKEHHbIX HA PA3HBIX HACOCHBIX CTAHUMAX

B cucteMax BoaocHaOGXKeHHsI, UMEKIIHAX HECKOJbKO HCTOUHHKOB IIHTaHHUS,
NPUMEHAIOT CXeMY MOaYH BOABl HECKOJBKHMH HACOCHBIMH CTaHIHSIMH B 00-
mye KOoJJeKTopbl. B 3TOM ciayyae HeoOXOXMMO DACCUHUTHIBATH CHCTEMY ma-
paiJelpHO paboTalOUIHX HACOCOB, PACTO/IOXKEHHBIX Ha PasHbIX HAaCOCHbBIX
CTaHUHEX.

Tlopo6ubBle cXeMBbl 4acTO NPUMEHSAIOT H NPY NepeKauuBaHHH CTOYHBIX BOA
OTHENBLHLIX PafiCHOB KaHAJM30BaHHs B HANOPHBIH TpyGONpOBOL APYroi Ka-
HaJM3alMOHHOI HACOCHOH CTAHLHMH. Takue CXeMHl MMO3BOJAIOT 3HAUUTENbHO
COKPATHTb NPOTSKEHHOCTb HAIMOPHBIX TPyOONpPOBOJOB H YMEHLIIHTH KalH-
TaJbHBIE 3aTPATHL.

Jlns pacyera cucTeMbl HeOOXONAMMO ONpENeJHTb XaPaKTEPUCTHKY Ta- -
pajielbHOH paBoOTH HACOCOB, YCTAHOBJEHHEIX HA KaMJOH CTaHIUH. 3ror
pacueT NPOHU3BOLUTCS TaK XKe, KaK M 4 Napal/elbHO paGoTaloliuX Haco-
COB, YCTAHOBJIEHHBIX Ha GJH3KOM PAcCTOSIHHH APYT OT ApyTad.

[Tonyuns cymMmapHylo XapaKTepHCTHKY napaJjjielbHolil paGOoTsl HacocoB
Ha TepBOH HACOCHOH CTAHUUH Q—Hmc ¥ Ha BTOPOH HACOCHOH CTAHIHH
GC—Hmme (puc. 4.7), cTPOUM XapaKTePHCTHKH TPyOONPOBOLOB OT MepROi
Q—Hrp1nc—a 1 BTOPOH Q—Hrpiin.c—a HACOCHHIX CTaHIHMA MO TOYKH A ¢ yue-
TOM PA3HOCTH CTATHYECKHX HANOPOB cTaHLMA. BrluMTas OpJAHHATHL Xapakre-
pHCTHK TPY60npoBoAoB Q—Hrpimc—a U Q—Hrpliac—a U3 OPAUHAT COOTBET-
CTBYIOIHX CYMMapHHX XapakTepucTHK Q—Hiue 1 Q—Himc, NOMYIHM NpPH-
BefeHHble CyMMapHbie XapakTepucTukuy nepBoit Q—Himc—s4 ¥ BTOPOH
C—H1tnc—a HACOCHBIX CTAHNMil TIPHMEHHTENBHO K TOouke A (causiHMe IBYX
fIOTOKOB) . :

CrpouM xapakrepHcTuky Q—Hqp, a—p TPYOONPOBOAE OT TOUKH A no 3a-
NaHHOH TOuKH nopayd BoAn b. CknanbiBaeMm IpHBe[eHHbIE XapaKTepHCTHKH
MepBOfl H BTOPOH HACOCHHIX CTAHIUMH, A/ YeTOo NPH NPOH3BOJIbHO BRIGPAHHDIX
nanopax H,, Hy u Hs ckaagbiBaeM aGcmucchl Xxapaktepuctak. [To mosmyuen-
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Ly HBIM ToukaM I, 2 u 8 cTpo-
HM KDHBYIO CYMMapHOH Xa-
PAKTEPHCTHKH MNapajijielb-
HOM paBoTH ABYX HaCOCHBIX
crannuii. Touka B mepece-
YyeHHSl XapaKTepHCTHKH BO-
nosoaa Q—Hrp, aA—5 H Xa-
PAKTEPUCTHKH Mapaliesib-
Ho#l  paboThl  HAaCOCHHIX

craiuil Q—Himcilee AB-

o guea Her-s JsieTcsl  peXHMHOH  TOY-

' I _ s  KOff paboThl CHCTeMbl «Ha-

/) 4 COCHBLIE  CTaHUHH —— BOJO-
O-Hryzuc- 2 Bon».

[asa onpenenenus noxa-
YH KaxKROH 'CTaHIIEI/I HeoO-
' ‘ . XOZMMO OT TOYKH B mpose-
Pre, 47, aposrepuene apaszenoh 90T onyranso, mapasteTsnyIo
ocu abcuucc o nepe-
ceyeHHd c KPHBHIMHE
Q—Hmec—a B Q—Hrme—a coOTBETCTBeHHO B Toukax 4 u §. Hamop Hacocos
Ha KaXKIOH HACOCHOH CTAHLUHH ONPENeNseTcd TOYKAMu 6 W 7, IOJNYUYEHHBIMM
nepeceyeHneM MepneHAuKyJaspoB, BOCCTABJAEHHBIX U3 TOYeK 4 W 5, ¢ KPHBLI-
MH XapaKTepUCTHK IapaJsieJbHON paboThl HAaCOCOB Ha KaXJAO# HaCOCHOM
ctaHuuu. ns onprenenns pabouell TOYKH KaXKAOr0 Hacoca CJaelyerT CHECTd
peXHMHbIE TOUKH 6 H 7 paboThl KaXXIOH CTAHUHM Ha MHAMBHAYAJbHBHIE Xa-
PaKTEPUCTHKH HACOCOB, paboTaIOUMX Ha HACOCHOM CTaHIHH.

§ 22. NOCJIEAOBATEJIbHASl PABOTA HACOCOB

[TocnenoBaTenbHOl HasbiBaeTcsi paboTa HACOCOB, IPH KOTOPOH OAMH Ha-
coc (mepBas CTyleHb) NOLAET MEPEKAYHBAEMYIO XKHIKOCTb BO BCACHIBaIOLLHIl
narpy6ok (MHOTJAa BO BcacklBaloliHi TPyOGOIpPOBOA) Apyroro Hacoca (BTO-
pas CTyleHb), a no-c;nenﬂnﬁ ; 7
nojaeT ee B HamopHHIA BOJO- —— —
son (puc. 4.8). p pa

B yCc/10BHSX NPOEKTHPOBAHHUS H '

H CTPOUTEJNbCTBA HACOCHBIX 2 o @ @

CTAHUKHA MNOCJAeJOBATENbHYIO A 1+x

paboTy HacoCOB NPHMEHSIOT B -

TeX CaydasiX, KOTA2 KHLKOCTb 4 o

noxaetcs no Tpy6aM Ha O4YeHb : P

GOJIbIIME  PACCTOSHHA  HJH 73] R . J

Ha Goabuyio BhcoTy. Muoraa = 4 AN

e YCJAOBHS IlepeKayHBaHHS —— |

JKHAKOCTH CTaBAT TaKHe 3aj1a- i
|

UM, KOTOpbleé MOXHO peuIHTb Ho \\P\

TOJBKO TPHMEHEHHEM IocJje- g

N0BaTeJbHO paboTalolHX Ha- : 7\.4\
@-Hr gl

cocoB. Tak, HanpuMep, HA Ha- .
COCHHIX CTAHLMAX, TepeKauu- ! \
BAIOUIMX 0CAalOK, B MOMEHT |
|
|
8

»T

Hem

3anycka paGouero Hacoca Tpe-
Oyercss CO3XaTb Hamop, KOTO- /
pHI NpeBHILIAET HATOp, Tpe- 0 J___|

GyeMblil npu paGoTe Hacoca. 0 O & ¢

TocnenoBatenbHOE  COGNHHE- pu. 43 X apaKTepHCTHKH NOCAEJOBATEALHOH paboTh:
HHE TNIPpHMEHAIOT H B TeX CJIY- IBYX OJAHHAKOBHIX HACOCOB
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gasx, KOr1a HeOOGXONHMO IpH TOCTOSHHOM (HIH NOYTH IIOCTOSHHOM pacxo-

_Jie) YBEJIWUHTL HANop, KOTOPHIH He Moxer ObiTh CO3MAH OAHHM HacOCOM.

PaccMoTpaM cilyuaii mocaefoBaTeAbHON paGoThl PALOM _YCTAHOBJACHHBIX
IBYX OJHOTHIHBEIX LEeHTPOGEKHEIX HacocoB (cM. pHC. 4.8). [l nocTpoeHus
cyMMapHO# XapakTephcTHKH Q—Hium mocnenoBatenpHofl paGoTel ABYX ol-
HOTHIIHBIX HACOCOB HEOOGXOAMMO ' CJOXHTb OpPIAHHATH  XapaKTepHCTHKH
Q—H;, 11 OpH ONMHAKOBBIX Mofauyax. BospMem NOpPOH3BOJMLHO TIOAAYH Qa,
Qs 4 Qp u croxum Hamopsl. IIpH 3aKpHITOH 33 {BHKKE HATIOP H=2 H,, npu
nopaue Q4 nanop Ha=2 ae, coorBercrBento Hp =2 60 u Hp==2 ge. [lony-
genHsle TOYKA A, B 1 B COENHHSIOT [JIaBHOH KDHBOH, KOTOpas sBJseTCs
CYMMapHOH XapaKTePHCTHKOR INOC/IeJ0BATENbHOM pPaGoThl LEHTPOGEKHBIX
HacoCoB. -

Y3 puc. 4.8 BUAHO, 4TO HANODP OAHOrO HACOCa HENOCTATOUEH J[AaxKe JAJs
1I0I'beMa BOIbl Ha TeOMEeTPHUecKYio BeICOTY Hep. I1pH nOAKIIOUEHHN BTOPOTO
OJHOTHIIHOTO HacOCa ¢ TAKOH YK€ XapaKTepHUCTHKOH OKasbRaercsd, YTO Haco-
chl pa3BuBalOT Hanop Hg, AOCTaTOYHbIA, YTOOH NMOAHATHL BOLY Ha BBHICOTY
Her W TIpeojosieTh CONPOTHBJEHHE B TPYyOONpOBOAe NMPH 3aflaHHOM nojave.

PexxuMuaa TouykKa paboTh MOCAELOBATENbHO COSLHHEHHBIX HACOCOB ONpe-
HeasieTcs TOUKOR K, MOJNYUeHHON INepeceueHHeM CYMMapHOH XapaKTepPHCTHKH
Q—Hy ¢ XapaxkTepucTHyoi Tpybonposona.

Ec/in HacOCH YCTAHOBJIEHB NOCTELOBATENbHO Ha OAHOA CTaHIMH, TO IpH
NOCTPOSHHH XapaKTepHCTHKH TPyGonpososa HEOGXOAHMO YYeCTb MOTEpH Ha
yyacTKe OT HamopHOro matpy6ka Hacoca / 10 BcacHBAaIOH(ero maTpydka Ha
sacoce /I v BHecTH nonpaBKy B xapaktepuctuky Q—Hi. Mraopuposath mo-
TEPH B COEMHHTEbHOM YJacTKe HeJONYCTUMO, TaK KaK ODBIYHO ap Py H
nm p_TpyCO ﬁww&mwﬂm
MeTpy BeachiBajolnero narpy6xa macoca //. BesnencrBHe GOABDTAX -
TeH JBHXKCHHS JXKHIKOCTH IIOTEDH HANopa Ha 3TOM YYacCTKe OTHOCHTE/IEHO Be-
avign. TIo 5T0# 3Ke NpPHYHHE CleldyeT CTPEMHTBCS K MAKCHMaJbHOMY YHpO-
WFHAIO COeMHHTENbHOr0 TPyOONpoOBOAa, 10 BO3MOXKHOCTH H36erasds TIOBOPO-
TOB

CireflyeT OTMETHTb, UTO MOCJIEI0OBATEJNbHOE COEHHEHHe HACOCOB OGHIYHO
9KOHOMHMYECKH MeHee BHIOJHO, UeM NpHMeHeHHe OJHOro Hacoca ¢ Tpelye-

MBIM HaIlOPOM
) Ba NIOCAEOOBaTEJbBHO COCIHHEHHBIX Hacoca TPUBOIAT B IedcTBHEe CJle-

nyomuM o6pasom. I1pu saxphThX 3agBuxKax [ 1 2 (cM. pHc. 4.8) BRJIIOYaA-
10T Hacoc /. Tlocne Toro xax Hacoc / pa3oBbeT HAlOp, PABHHIH HANODY IpH
8aKPLITOH 3aJBHIKKE, OTKPHIBAIOT 3aABHXKy ! M myckawor Hacoc /1. Korna
nacoc /I pasoswer Hanop, paBHH Hamopy 2 Ho, OTKDHBRIOT 3aIBHKKY 2.

IMpu nocnenoBartesbHOH paBore HacocoB caenyer oOpamaTth 0co60e BHH-
MaHHe Ha BHIOOpP HACOCOB, TaK KaK_He BCe OHH. MOIYT ObiTh HCIO/Jb30BaHbI
IAS TIOC/Ie10BATENbHON PADOTH 110 YCJAOBHSAM IIPOYHOCTH KOpHyca. ITH ycJo-
BHs1 OTOBAapHBAIOTCH B TEXHHUYECKOM maciopie Hacoca. OOBYHO TOC/AeHO0Ba-
TeJibHOE cOeJlMHEHHe HACOCOB JoNycKaeTcd He OoJice 4eM B IBe CTYNEHH.

[TocrenoBaTeNbHO COEIMHEHHEIE HACOCH MOXHO PAacHONOXHUTL B OAHOM
MaIIHHHOM 3aJe, 3HAaUHTEJNbHO COKPATHB 3KCI/yaTallHOHHEIE 3aTpaThl H Ka-
NHTaJbHbIE BJOXKEHHS Ha CTPOHTENbCTBO 37aHua craHnud. Ho B 3TOM cayuae
HeoGXOIHMO YCTAHABJMBATL apMaTypy NOBBILEHHOH NPOYHOCTH H BHIIOJ-
HsTh Gosiee MacCHBHble kpenieHus ¥ ynopu Tpy0. [lostomy uHorma nedse-
coofpasHee pa3MellaTb HAcOCH Ha ONpeAeIeHHOM DAacCTOSHHH JAPYr OT APY-
ra npH TPaHCNIOPTHPOBAHHH BOJAKI Ha GOJbLIOE PACCTOSHHE.




['JIABA b

KOHCTPYKLLHH HACOCOB, IPUMEHAEMbBIX
NJis1 BONLOCHAB)XEHHSI H KAHAJIU3ALHH

§ 23. LEHTPOBE)XXHbBIE HACOCDI KOHCOJIBHOTO THIA

IlenTpobexunle Konconpuule #acocs (FOCT 8337—D57) H3roTOBAAKT-
ca OBYX THHOB: K — ¢ TOPH3OHTAJbHBHIM BalOM H OTHeJLHOR OTOpPHOU
crofixoli; KM -~ ¢ POPH3OHTaJAbHBIM BaJIOM, MOHOGJIOUHBIE, C 3JEKTPOABH-
ratedeml. DTH HACOCH MPeAHA3HAUSHb AJsl MEPEKAUHBAHMs BOJLbI [HTHEBOMH
¥ NPOMBIIIJIEHHOTO Ha3HaueHHs, a TaKkKe APYrAX HHCTHX HeATpaJbHbIX
xujkocreft ¢ Temneparypoit ao 80°C. Ilo crelnanpHOMy 3aKady HACOCH
runa K 1 KM Moryr GLITh M3TOTOBJEHB! JJf TOAAYH BOAB W ADYTHX HH-
CTHIX HeHRTpasbHBIX XHUAKOCTEN C TEeMIepaTypoi A0 105°C.

Ha puc. 5.1 uso6pasen TropH3OHTAJbHBIH ONHOCTYIIEHYATHIH KOHCOJib-
Hblli HAacOC C OCeBHIM BX0AOM xHAKoctH THna K. Pabouee xoseco, 3akpen-
JIeHHOe Ha KOHCOJIbHOH uacTu BaJja, COCTOHT M3 ABYX AHCKOB, COeAHHEH-
HBIX IPOCTPAHCTBEHHBIMH HJHM LIUINHIPHYECKHMH JIOTIATKAMH. Jaa BbIpas-
HHBAHHS OCEBOTO YCHJHA B 3ajHeM AuCKe paGoduero Kojeca HMEIOTCH pas-
rpysounble 0TBepcTHA (pHC. 5.2) (HCK/IIOUEHHEM SIBJIAIOTCA HACOCHI 1,5K-6
n 4K-18, oceBoe ycusne B KOTOPBIX BOCHPHHHMACTCH TIOAUIWMHUKAMH) .

Basn HACOCA H3TMOTOBJSAIOT H3 BHICOKOKAUeCTBEHHOH cTanh. Ias mpenoT-
BpalllcHHs] H3HOCA Bal MMeeT 3alUUTHYIO BTYJKY. Onopamu Baja CayXar
1Ba TOIIIMIHHKA, HaXOAsUIHecs B MAaC/IAHOH BaHHe, KOTOpas pasMellcHa
B omopHoM kponmrteine. Hacocw 1,5K-6 u 4K-18 mmeoT OIHY BHEIIHIOK
I apPHKONOAWHIHAKOBYIO ONOPY ¢ FYCTOH CMAa3KOH, KOTOpas MOLAETCA U3
MacJjeHKH, W IPYryio BHYTPEHHIO B BHJE BHpOH3OBON BTYJKH, 3anpecco-
BAHHOK B Kopmyce Hacoca. BHyTpeHHss ONOpa ¢MasblBaeTCst M OXJaX1a-
eTcA TepeKaynBaeMol KHUAKOCTDIO.

Bee nacocs ThnoB K m KM HMeloT calbHMK ¢ MArKoil HaGuBKoOH (13
NPOMACHEHHOTO XJA0M4aTo0yMaxXHOro niHypa), KOTopas YIUIOTHAETCH MOX-
TATEBAHMEM raeK KPHIIKY cajbuuka. Jia ofecmeuenus paGoTH HAcoca B
YCJIOBHSX BCACHIBAHHSA CajbHAKOBas HabHBKAa pasjieneHa KOJLUOM THipas-
JHUECKOTO YIJIOTHeHHs. Boma B KOJbLO THADABJKYECKOr0  YIJIOTHEHHS
noctTynaer mo TpYGouKe, YCTAHOBJEHHOH B KOpryce Hacoca, NpeACTaBlsiio-
mem coBoft YYrVHHYIO (HIYPHYIO OTJAWBKY, BHYTPEHHSS IHOJOCTb KOTODOH
BHIIOJHEHa B BHAe cnupand ¢ Iuddy3opHHIM KaHAJAOM, TIEPEXOASIIHM B
Hanmopublit natpybok. Kopmyc Hacoca KpeMHTCA K ¢aaHy ONOPHOH CTAHH-
Hbl YeTHPbMSL '60NTaMH. B HOpPMa/NbHOM HCTOJHECHHH HaTIOpHHE narpybox
HATIPABJEH BEPTHKAJbHO BBEPX; B 3aBUCHMOCTH OT yCA0BUH 3KCIAYaTallnH
MOMKET GbiTb NOBEPHYT BOKPYr ocH Hacoca Ha 90, 180 n 270°. Ilepennsas
KpBIIIKa KOpIyca Hacoca (OTAHTas 3a OJHO LeJoe C BXOIHHM natpy6xom)
cbeMHaf, 4TO IIO3BOJAET OCMaTpHBaTh paboude OpraHel Hacoca fes ero
J(EMOHTaXa.

Jlas pasjeneHHs B KOpDIyce HACOCAa IOMOCTeH HH3KOrO M BBICOKOTO
NaBJEHHS TPELYCMOTPEH y3eJ YIJIOTHeHHs JIOMAacTHOro KoJjeca, KOTOPbIT
06pa30BaH KOJBLUEBHIMH BBICTYNAMH Ha [HCKaxX JONACTHOIO KOJ&ca H 3a-
INATHBIMA YIJIOTHSIOIMMH KOJbUAMH, 3aKPENJICHHBIMH BHHTAMH. 3asop B
yaJe YNJOTHEHHS He LOJIXKeH ObITb Gosee 0,3 mm. IlpeBnimenue 8TOH Be-
JIHUAHBl TPHBOAHT K YBeJHYEHHIO OOBEMHBIX MOTEPhb H CHHAKEHUIO KITI

Hacoca.

! YeqoBHOe o603HaueHHe Hacoca: mepsas uHAGPA — JHAMeTD BXOIHOrO MNATP 6Ka, MM,
ymeubineHnui B 25 pas H OKpYTNeHHbIl; GYKBbI — THI HACOCA; Huppa noche OYKB — KO-
s¢pbHIHeHT ORICTPOXOLHOCTH, yMeHblleHHH# B 10 pas H oxpyriedubil. Hanpumep, 2K-6 TOCT
8337.57: 2 — nuaMeTp BXOAHOTO narpybka; K — KoHCOMbHEIH, 6 — xoabbuuuent OnicTpo-

XOJIHOCTH.
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Puc. 5.1. Hacoc 2K-6

! — kopnyc Hacoca; 2 —nepeHAS KpHIUKA Kopnyca: 3 — paGodee Koaeco; 4 — salliHTHHle KOIBHA; 5 —
BAJI; 6 — BHIXOAHOH MATPYGOK; 7 — KOJABLUO r#AfpABIANECKONe [YIUIOTHeHHS; 8 — HAGHBKA CaJbHWKA, 9 —
KPBllIKa CaJibHAKa; J0—pmopmunHuk; I/—omopa NOLIIENOHMEKA; [J2—mydTa Bana; I3—sTyiaka Baja
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Puc. 5.2. Hacocn tanos KM (a) u EKM (6)

I — paanpysouHsie OTBepcTHsS; £ —npoMeAKyTouHnit (omnapb, 3 — daanen saekTpospurartens; 4 — peaH-
®OPas MaHmxeTa;, § — KOpIyc Hacoca ’

81



PaGoune koJaeca, pasrpysxeHHBle OT OCEBBIX CHJ, HMeEIOT ABYCTODOHHEe
YIVIOTHEHHE, OCTaJbHbie — OAHOCTOPOHHee (CO CTOPOHHL BXOAHOTO IaT-
py6Ka). .

Hacocol tuna K nocTaBasiioTcst 'KOMIIEKTHO ‘€ 9JeKTPOABHTaTEIEM, MYD-
10l ¥ PpyHAaMeHTHOR paMofl. o 3asfBKe 3aKa3uyHKa HacoC MoxeT OLHITb H3-
TOTOBJIEH CO IIKHBOM JJs peMeHHOH nepemaud. Basa Hacocos tumos K H
KM Bpamaercs TpOTHB YaCOBOH CTPEJKH, €CJH CMOTPETb €O CTOPOHBI HPH-
BOJIA.

Hacocnl tuna K narorosasiorcs 13 TuNOpa3MepoB H 00eCIeYHBAIOT TIO-
nauy 2,4—80 a/c; namop 10—87 m; KIIII 62—83%; momycTHMas BaKyyM-
MeTpHYecKasi BhICOTa BCAchiBaHHS 5—O6 M; GEICTPOXOJHOCTB KoJlec fig K0Jeb-
Jgercs o1 60 mo 250.

Hacocwt Tunoe KM u EKM (cM. puc. 5.2) npexncrasasior coboft  Hacoc-
HBIE arperaTsl, Y KOTOPbIX NeHTPOOEKHEIA OQHOCTYIIeHUATH I HACOC KOHCO/b-
HOrO TWna H (pJAaHUEBHIT 3JEKTPOABHraTe]b COSAHHEHH B OMHH Yy3eJ, Hash-
BaeMEIH MOHOOJ0K-HacocoM, Mono6iaokHacocst Tumos KM u EKM snaun-
TEeJbHO KOPOUe H MEHblle, 4eM OOLIUHble KOHCOJbHBlE HACOCHl € ONOPHOH
CTOMKOH; OHH KOMIIaKTHEl H 3aHHMAIOT HeOOJbIUMe IUIOLIIAAH, YTO NO3BOJAET
6osee 3h(HEeKTHBHO UCNIOAB30BATL NPOM3BOJACTBEHHEIE NOMEIIEHHsS, B KOTO-
PHIX MOHTHDYIOTCS HacCOCHbIE yCTAHOBKM H Apyroe oGopynosanme. JlomacT-
HOEe KOJIECO MOHOGJOKHACOCOB KPENHTCS Ha BaJjy CTAHZAPTHHIX 3JEKTPOIBH-
raTtejgell ¢ NOMOLIBIO NPHU3MATHUECKOM INMOHKH H KOJNAYKOBOj TaWKu HJId
BUHTaZ. Bas smekTpojBurarens MOHoG1I0KHacocoB Tuna KM yasivHEHHbIH, a
Tuna EKM — HOpMaJbHON AJHHBI.

ITo XKOHCTPYKIHH MPOTOUHOH YaCTH BTH HACOCH aHAJIOTHYHBI KOHCOJIbHBIM
HacocaM tuna K. ITosToMy mapaMeTpel MOHOGIOKH2COCOB M HacocoB THHa K
OXMHAKOBHL.

Mono6aoknacoctt Tuna EKM npeasasHauerbl [JiA nepeKauHBaHHsA M-
cTHIX XuakKocrel ¢ Temneparypoit 50°C. Ban 3TuX MOHOG/JOKHACOCOB YIJIOT-
HeH Pe3HHOBOH MaHKeTOH, 8alpeccOBAHHOH B pPacTOUeHHOE OTBepCTHEe KOp-
nyca Hacoca. CnupasibHeil Kopuyc MoHoGoknacocos Tana EKM kpenures
X (aaHy OGOJ0YKH SJIEKTPOJBUTATeNs ¢ NOMOIIBIO KPHIUKH-IIHTKA, 8 MO-
HOGI0KHacocoB Tuna KM — ¢ moMoupio TIpOMexXyTOYHOTO (PoHAapS.

Bce nacocn tana K (I"OCT 8337—57) 6ynyT BHnycKaThCs KaK Ha Omop-
HOH CTOHKe, TaK H B MOHOOJIOYHOM HCIOJHEHHH.

Hacocet Tunos K, KM 1 EKM 1#poko MpHUMEHSIOT B FT'OPOACKUX H NPO-
MBIJIEHHHX CHCTEMAaX BOJOCHAOXKeHHs, Ha TPAHOMOPTe, B CE/NbCKOM XO3H-
CTBe, MJsi BOZOCHAGKEHHS] MHKPOPAHOHOB H XKHJBIX JIOMOB, IIKOJ, GOJNBHAL,
a Takxe B KayecTBe MUPKYISIUOHHBIX HACOCOB JJIs TOJAauH DOPAYEd BOAM B
CHCTEMAX LEHTPAJIbHOTO OTOIJICHHS.

§ 24. L'EHTPOBE)XHBIE HACOCBI IBYCTOPOHHEIO BXOJA

LlenTpoGexHbie HacocH ABycTopoHHero Bxofa TumoB JI # HI (FOCT
10272—73) siBasilOTCA BecbMa PaclpOCTPAaHEHHOH M KOHCTPYKTHBHO COBEp-
LICHHOH TPYITON ONHOCTYNEHUaTEX HACOCOB € 'OCEBHIM pasbeMoM Kopmycal.

[opusoHTabHEE UEHTPOGEKHBIE HACOCH BTOrO THIIA C NOJYCNHPAJIbHBIM
NOIBOJOM JXHAKOCTH K JABYCTOPOHHeMY pabouyeMy KoJjecy MMeEIOT DAL IpeH-
MYIIeCTB [O CPaBHEHMIO ¢ APYTHMH HAcOCaMH{, 4 HMEHHO XOpOIIYI0 BCaCHI-
BAIOILYI0 CIIOCOGHOCTh M PasTpyXKeHHOCTb Baja OT OCEBHIX THJPaBJIHYECKHX
CUJ 33 cUeT PasjBOeHHA OOIIero MOTOKa HA BXOAE B HACOC ¥ CHMMETPHUHO-
CTH KOHCTPYKIHH paGouerc koJeca.

1 YenosHoe o6o3maueHHe Hacoca: nepBas nudpa — MHAMeTP BXOJHOTO NaTpyOKa, MM,
yMeHbIeHHRA B 25 pas (y Hacocos Tuna HJI — nuamerp HanopHoro marpy6ka); GYKBH —
TR Hacoca; nudpa mocie G6YKB — Ko3O(HIHMEHT OHCTPOXOXHOCTH, yMenplieHERA B 10 pas
¥ OKpyIieHHBIH. DyKBH «H», «c» K «B» y Hacocos Tenos Hlu, Hllc u H/Is oGosnagaior co-
OTBETCTBEHHO HM3XHA, Cpef(HHft H BHICOKHI Hamop.
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PaGouee koseco ¢ ABYCTOPOHHHM MOABOIOM KHAKOCTH 06J1afaeT 1O cpaB-
HEHHIO C KOJIeCOM OJHOCTODOHHEro {l0JBojfia (IpH OXHHAKOBBIX 3HaUeHHAX
Hamopa, MOAayH M MACTOTH BPaUleHHA) CYLIeCTBEHHO JYJYIIHMM KaBHTallH-
OHHBIMK Ka4eCTBAMH; OAHOBDEMEHHO LOCTHUTaeTcd YpaBHOBellMBaHHe-AaB-
JICHHS KMJKOCTH Ha ONOPHHIA BeAYLIHA OHCK Kojeca. CiyuyalHble OCeBble
yCHJIHsl BOCIPHHHMAlOTCA AaJjbHel OoT MydTh posnHKoBON onopoi Basa. Ha
puc. 5.3 n3obpaxeH LeHTpOOEKHLIA HACOC C JABYCTOPOHHHM MOJBOLOM BOIBI.
JlonacTHoe pa6oyee KOJeco y HACOCOB STHX THIIOB COCTOUT M3 TpPeX JHCKOB—
Befymiero. (OMOPHOTO) K ABYX BeLOMBIX, COeIHHEHHBIX TPOCTPAHCTBEHHBIMHU
WM UHJIHHAPHYECKHUMH JOTIATKAMH, 3arHYTHIMH B CTOPOHY, 06paTHyio Bpa-
meHuio Baja. Koneco Hacocos tuna [ ¢ koadduunuenToM OLICTPOXONHOCTH
ng=130..,190 u Tunos H/c n HIIx Hmeer 1ecTb — BOCEMb IPOCTPAHCT-
 BeHHHIX Jonartok, a tuna J (npu ng=60..90) u tuna HJIB-—BocemMb uH-
JHHIPHYECKHX JonaToK. PaGouee Koseco YNIOTHEHO CMEHHBIMH 3alHTHBIMH
KosablamHu. Bo nsfekaHne BO3MOXKHEIX OCEeBBIX CMeEILIEHHH pabodyee KoJeco
nacocoB tunoB [ u HJI 3akpenseHo Ha Baay ¢ MOMOLIbIO 3alHTHHIX BTY-
JIOK ¢ pe3n6oii.

Ban paGouwero KoJieca H3rOTOBJISIETCH M3 BBICOKONPOUHOH craan. Omo-
paMH BaJa cJyXKaT HmapHKonofmunHukd (y HacocoB 14]1-6, 20[-6 =
48]1-22 — 6a66MTOBble NMOMIIUIHHKH CKOJb3AUIEr0 THNA ¢ PA3bEMOM IO OCH
Hacoca). Kopnyc NOAIIHNHHKOB NPUKDENJEH K KPOHIUTEHHAM, OTJIHTHIM 32
OIHO LleJOe ¢ KOPIycoM Hacoca. B HHMXKHEeH YacTH KPOHIUTEHHOB BbICBEpJe-
HBl OTBEDPCTHs JJ/isl 0TBOAa BOABI, NPOCAUHBAIOIEHCS Uepe3 CaJbHUK. Kopnyc
NOAIIHIHUKOB HacocoB THna HJ] nMeer kamepy, KyAa Moxer OBHTb MOAAKA
BOJA IS HX OXJaXKIAEHHS.

Kopnyc Hacoca. mpexcraBaser co60il CI0XKHYI0O YYTYHHYIO OTJHBKY C
BXOJHBIM NAaTPYOKOM H CHHPAJBHBIM OTBOAAINUM ‘KaHAJIOM, NepeXOAsLIuM
B HamopHHH matpy6ok. Bxonno#t u HamopHuIl MaTpyOKH (pAacrioNoXKeHH B
HHUXXKHEH YacTHW KOPIYyCa H HANPaBJEHH B TIPOTHBONOJOXKHEE CTOPOHBI MOJ
yraoMm 90° x ocn Hacoca. Takoe pacno/ioxkeHHe maTpyOKOB, a TaKXKe pasbeM
KOpIyca IO OCH HAcoca TO3BOJISIOT OCMaTPHBAaTh, PEMOHTHPOBATb M 3aMme-
HATb pa3jiMuHbie feTasud 6Ge3 AeMOHTaXa HacOCHON ycraHOBKH. Bam B Me-
CTax ero BHIXOAA H3 KOpIyca YNJOTHEH CaJbHHKAMH C XJOMYaTOoOYyMaKHOR
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Puic. 5.3. Hacoc tama I

! — KponuITellH; 2 — MaAPHKOIOLIIANHEKY; 3 — caapiiuxu; 4, M — tpyGum; 5, J0 — saluTHHIE M YINIOTHA-
I0IIHe KOJBIA; 6 — KODNYC Haococa; 7 — KaHaw; 8, 9 —BegoMble H BeAylu awckm; /2 — oTseporue; I3 —
BaJa pa6ouero Koaeca; [4 — mydTa; 15 — KOABUO THIPOYILICTHEHHS
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HaGUBKOH M r'MAPaBJHYeCKHM YILIOTHeHHeM. I[IpOTHB OTBepCTHs B KpbllLKe
Hacoca, uepes KOTopoe no TpyGKaM TNONBOAMTCS BOXA W3 BEpXHeH 4YacTH
KOpIyca Hacoca, YCTAHOBJEHO KOJbLUO THAPABJIUYECKOro YIJIOTHEHHS.

[Mpusox macocos tunos [ u HJL ocymectsiagercs 3JeKTpOABHraTe]eM ¢
NOMOIIIBIO yIpyroil MydThl. B HOpMaJbHOM HCIOJHEHHMH BaJ Bpailaercs npo-
THB 4aCOBOH CTPEJKH, eCIH CMOTPETh CO CTOPOHBI TMPHBOAA; BXOJIHOU NATPY-
60K paciIo/IoxKeH C JieBOil cTOpoHBl Hacoca. ITo oco6oMy 3aKasy HacOCH 3THX
THIIOB TMOCTABJ/ISIOTCS ¢ OOpaTHBIM BpallleHHeM BaJa.

OrnnuuTeabHoll ocoGeHHoCcTbI0O Hacocos TunoB JI m HJI aBasmoTcs Bbl-
coxue 3nagenusa KIIJ (73—88%, KoTophle COXPAaHAITCA B TEYEHHE BCEro
cpoka cayxObl Hacoca, rapaHTHiHBIE pecypc 20 Thic. 4 — 0e3 peMoOHTa pa-
6ounx opraHos). PaGoTaloT 3TH HACOCH! IJaBHO, Oe3 BUOpaUui; OHM yA00-
HBl H HaJleXXHBl B 9KCIIJIyaTanHH.

Hacocwl tunos [l 1 HJI mpennasnauensl AJd epeKauuBaHus BOIBI, HEd-
TeMpOAYKTOB U APYTHX YHCTHIX xuakocTeH ot 90 mo 12 500 m3/4 mpu namope
10—137 M u temnepatype mo 100°C. JonycTHMas BaKyyMMeTpHUeCKas Bbl-
coTa BcachlBaHHS aqs pabouefl yactm xapakTepHcTHRH Hy=2,5..7 m. Ha-
cocel Tuna HJ Bemyckaworca 14 Tunopasmepos, Hacocw Tuna I — 10 tumo-
pasMepos. C

FOCT 10272—73 persaMeHTUDPYeT LaBJeHHe HA BXOAe B HACOC, 4TO B
HEKOTOPBIX CJAyYasx MO3BOJHT NPHMEHATb 3TH HACOCH /s MOCAeJ0BaTeJb-
HOH paboTHL

[IInpokoe npuMeHneHHe HacocoB THna [l Ha OpPOCHTEJNbHBIX CHCTEMAX IDH
[epekaynBaHuu COPOCHBIX H APEHAXKHBIX BOJ CTABUT Tiepe] HacOCOCTPOUTE-
JSMH 3aj4ady II0 CO3JaHHI0 HACOCOB, CNOCOCHBIX paboTaTh B yCJOBUAX IO-
BHILIEHHOTO COMePXaHHA B3BEUIEHHBIX YacCTHIL abpa3uBHOr0 M arpecCHBHOTO
Xxapakrepa.

§ 25. LEHTPOBE)XHBIE BEPTHKAJIbHBIE HACOCHI

IleuTpoGexunle BepTukaibHble Hacocel (OCT 4241—62) KoucoabHble,

OJHOCTYIMERYATBIE, ¢ OCEBBIM BXOLOM KHAKOCTH B pafouee koJjeco IpexHas-
HaueHbl AJIf IepeKaunBAHHS BOJB U APYTHX YHCTHIX KHAKOCTEH'.
- OcHOBHEIMU fAeTansiMH Hacoca (puc. 5.4) 4BJISIOTCH KOpUyc, Bajg H pa-
Gouee xoseco. Kopnyc Hacoca CTajbHOH, CIHPaJbHBIA, ¢ BEPXHEH KPBIUKOH
(v Hacoca 28B-12 nBe KpBILIKH — BEPXHAS H HUXHSAA), H3TOTOBJSIOT H3 YI-
JleponucTol ctanu (y Hacoca 28B-12 kpuiiky yyrynasie). ¥ nacocos 52B-11
H 72B-22 xopnyc ¢ ABYX3aBUTKOBBIM CIHpaJbHbIM OTBOAOM, a Yy Hacoca
82B-17 — ¢ Tpex3aBUTKOBBIM, Pa3[e/]eHHbLIM Teperopoakamu. Takas KOHCT-
DYKIMA KOpIyca II03BOJISIET S3HAYHTENBHO CHHU3HTL pPalZHajbHOe YCHJIHE,
neficTByIOLIeE HA BaJ HACOCa W HANpPABASIOLIHe NOXMHMHHKE. OLHOBpeMEH-
HO NMePEropoAKH YBEJHYHBAIOT XKECTKOCTh KOpIIyca.

Kopnyc Hacoca onupaercs JanaMu Ha ABe QyHIaMEHTHbIe TIIHTH U 3akK-
pemnssiercd ankepHeiMu Goatamu. Hacocn 52B, 70B u 82B nocne ycraHosku
¥ BBIBEDKH OCH 3aJ/IMBalOTCs GETOHOM JI0 OCH Hacoca.

Bxonno# natpy6ok Hacoca 28B-12 oTyiuT 32 ONHO HeJN0e C HHXKHEH KDbIIl-
KOH KOpIyca W HalpaBJ/eH BeDTHKaJbHO BHH3. ¥ Hacocos 32B-12, 40B-16 u
26B-22 mepekauuBaemasi ¥KHIKOCTb NOABOLHTCS IO METAJIMYECKOH BCACHI-
Balollell Tpy6Ge u TIepeXONHOMY NAaTPyOKy, KOTOPHH IPHCOSAHHACTC K HUX-
Helf yacTH Kopmyca Ha GoJarax. ¥ Hacocos 52B-11, 52B-17, 72B-22 u 82B-17
BOJA TOABOAMTCA O ‘0ETOHHON BcachiBawllel TpyOe, NPHCOEAHHAOEHCS K
KOPIIYCY HAcoca C NOMOIIbIO HHMKHEro 3aKJafHOro YYryHHOTO KoJblia.

Ha BepxHe#l KpHIIKe KOPNyca KPemuTcs HalpaB/AKMIHA NOTIWHIHHK H
caJLHHKOBOE YNJIOTHEHHe BaJia.

| B ofi03HadeHHe HAcOCA BXOLAT: nepsas uHbpa — AHaMeTp BXOLHOTO NATPyOKa, yMeHb-
wenanfi B 25 pa3s; GyxBa — THN Hacoca; umdpa nocie OGyxksbl — KO3(PHUHEHT GbICTPOXOA-
HOCTH Hacoca, yMeHblueHHH B 10 pas u OKpyrieHHbIH.
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BaJs Hacoca KOBaHbIA CTaJbHOMH, OK0OJIO NMOAIIHNHHKA WM Ca/bHHKA 3aIlH-
HieH 9JeKTPOHATIABKOK M3 HepxKaBelolled crand. K momgmumHukam saja <
JHrEoGONeBHIM BKJAAABIIIEM NOABOAMTCS YHCTas BOAa MOJ HAaNopoM Ha
7—10 M Bee paGouero ¢ pacxoxom 0,0—1 a/c.

VnIoTHeHHE BaJa BHIIOAHAIOT B JIByX B3aHMO3aMEHfCMbIX BapHaHTax:
ABORHOE TOPLOBOE W CANbHAKOBOE ¢ MArKoil HaGuBkoH. O6a BapuaHTa Tpe-
6yI0T MOJABOAA YHCTOM BOJABI AJA 3aUlMTHl YNJIOTHEHHA OT Harpesa X HU3HOCA
abpa3sUBHLHIMH YaCTHLUAMH.

PaGouee Koseco craibHoe (y HacocoB 28B-12, 32B-12 u 36B-12 uyryn-
HOe) C OCEeBBIM BXOJOM KHIKOCTH KPemurtcs K (pJaHlly Bajna. dnanen 3aK-
pHIBAeTCs KOJMAKOM, KOTOPBIA yJyylllaeT FHAPaBAMKY MOTOKA B TIIPOTOUHOR
yaCTH 'KoJieca.

ViioTHenne pabouero Koseca (LieJeBOE) COCTOMUT H3 IBYX KOJEIL: CTa/b-
HOe 3alLHTHOEe KOJbIO MPHKPEIVIEHO K KOJecy, a UYyTyHHOe YNJIOTHsomee —
K Kopmycy Hacoca (y Hacoca 28B-12 x HuKHe# Kpolike). BeaeacrBue T0ro0
9TO KPHIIKA H IepeXONHbll TaTpy0oK CheMHBIe, MOXKHO DPEMOHTHPOBATH yII-
JOTHeHHe KoJeca Ge3 pasbopKku Hacoca.

ITpuBoA HAcOCOB THNa B ocymiecTsiasieTcsi BePTHKAIbHBIMA SJICKTPO/BH-
ratesamyu. CoeldHeHMe BajOB JBHTATeJs H Hacoca iKecTkoe <JaHueBoe.
dannB OTKOBBIBAIOTCH 3a ONHO Lenoe ¢ BanoM. OceBhle YCHIHA H Bec po-
TOpa arperarta BOCIPHHHEMAIOTCS NIATOM 9JIEKTPOABUTATENS. '

He pekOMeHIYeTCd NPHMEHATb UEHTPOOEKHBIE BEPTHKAJbHBIE HACOCHI
¢ IJKHHEBIM BajoOM, TaK KaK 3T0 TpedyeT yCTaHOBKH HECKOJbKHX BaJOB-MPO-
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Pre. 5.4. Hacoc 28B-12

1 == paGones Xomeco; 2 — ENMKHAS KpHUKa; §—Jambi; § —kOpmyC Hacoca; § — BEPXHAT KDLILIKA; 6 —
AANPABASICHA NONMANAUK; 7 — ONBOL FHCTOR BONE; § — OTBOL JIpeHarKHhIX BOA; 9 — tnamen; 40 —
pax @acoca; /] — CalLHAKOBOE YusAOTHenHe; /2 — baamen; 13 — byAnaMesTsas mrwra; /4 — YOIOTHA-
mee Koasle; /5—Bxofuoft naTpy6oK; /6—salIBTHOE KOJABLIG; [7-—Koumak
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CTABOK M JONOJHHTEJbHHX HAIPABASIOWHX- IOJUHIHIKOB. BecbMa Tpyaso
BLIIOJIHHTD TIATEJbHYIO UEHTPOBKY LAJAHHHOrNO Baja € TPOMEXYTOUHBIMH
couneHeHusIMH. VI310M Ke oceBof JIMHHY BaJia TIPHBOAMT K BuOpauuu u Oul-
CTPOMY BBIXOJY M3 CTPOS HalpaBJANIUX [10AMHITHHKOB.

IlenTpoGexxHble BepTHKAJbHbBIE HACOCH TIPHUMEHSIOT Ha 3aryyGaeHHbBIX Ha-
COCHBHIX cTaHUuAX | moabeMa rOpPOACKHX H MPOMBIIIIEHHBIX CHCTEM BOJO-
cHabXeHHdA, a TakXKe HAa HACOCHHIX CTAHIUSAX OPOCHTEJbHBIX H CYAOXOAKBIX
KaHasnoB. Hacochl H3roTOBJAIOT H AJS NepeKauyHBaHHUS MOPCKO# BOMHL, TIPH-
MeHAA ApYrofi MaTepHaJ JJisi OCHOBHRIX JeTaJell.

Hacocw Brimyckatoress 14 tunopasmepos ¢ nogaueir 1—16 m3/c npu Ha-
nope 25—100 M u Temnepatype 35°C; BaKyyMMeTpPHUYECKast BHICOTA BCAChi-
BaHusl Hy=10—Ah (Ah — KaBHTalUHOHHEI 3amac, paBHHY 8—12 M).

Hacocnl 28B-12 u 32B-12 maroroBasiorcss CepHiHO, OCTaJbHbLIE — TI0 HH-
IUBHAYyaJbHBIM 3aKa3aM.

§ 26. MHOTOCTYNEHYATDBIE LEHTPOBE)XHbBIE HACOCDI

B mHuorocryneHyaThX HacoCax HOTOK IEPEKAUMBAEMOR KHIKOCTH [epe-
MellaeTcs IOC/JAefOBATeJbHO HECKOABKMMH paGOuMMH KoJecaMH, CMOHTH]O-
B2HHEIMH Ha OIHOM BaJjy, B oaHoM ‘Kopmyce. Hanmop atux Hacocos pasen
CyMMe HamopoB, CO3LaBAEMBIX KaXK[IBIM YCTAaHOBJEHHBIM DaGOUHM KOJECOM.

Muorocryneruarsie Hacocal (TOCT 10407—70), npennasHayeHHble A4
dlepeKaunBaHUsA YHCTOM BOAM ¢ Temnepatypoir mo 60°C, paspeasiiorcs Ha
HOpMaJibHbIE W BEICOKOOGOpPOTHHE!,

Kopnyc MHOTOCTYNeHUaTOro CeKUHOHHOro Hacoca (pHC. 5.5) COCTOHT H3
OTHEJbHLIX CEKUHH, YHCIO KOTOPHIX PaBHO UHCIY CTyIeHell MHHYC OfHH, Tak
Kax OfHO KOJIECO PACIIOJNOXKeHO B MepefHeil KPhILIKe,

YnioTHeHHe MeXNy CEeKIUAMH oOecrneunBaeTcsi DESHHOBEIMH IPOKJaf-
KaMH, CeKUHOHHAs KOHCTPYKIHS KOPNYCa HAcoca MO3BOJAAET YBEJHYHBATH
MM YMEHBINATh YHCIO CEKUHA H TeM CaMblM YBEJIHUYHBATb HIM YMEHbINATH
Hanop, He U3MeHAA TIOJAYH.

) 7
N /&
J 4 WI-
72 ‘ -
=- = Eram— e o Vo —-——?-l_",_-’ I
]
[
| |
\ [
SN 7

Pue. 5.5. Hacoc LTHC180-212

1 — pOTUKOBHIY MONLHIHNK; 2 — BUYIKA CavbHHKA; § — Tpy6ka pasnpysk; 4 — IHCK DasMpYskH; § —
Komgxoo PA3rPY3IKH; 6 — BTYIKA (PASTDYSKH; 7 — SAXHSS KPHIIKA ¢ HAMOPHEIM MATPYOGKOM; 8 — KQpPIyC
HanpaBAfAlONiero anmapata; 9 — Hampapaslolqud  amnapat; 10 ~-kodbla YyonoTHsomue; [I— pabouee
KoNeco; 12 — KONBUO IHAPOYMMOTHEHHA; I3 — crammoff Gour; /4 — nepefHsas KpHULIKA CO BCACHIBAICULIHM
naTpyeKoM

! Yenosnoe o6o3navene Hacoca: OYKBH — HamMeHOBAaHMWe Hacoca; nepBas nudpa — HO-
MHHaAbHAsl nopada Hacoca, M%fu; BTOpas uudpa — HAmMOp, Pa3BHBAEMEIA HAcOCOM B. pac-
YeTHOM peXHMe.
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Kpriurkn Hacoca OTAMTH 32 ORHO Lie/10e ¢ BCAChIBAIOUIHM (3afHAS KDbII-
Ka) ¥ HaOOpHHIM (NepeiHssA KpHIKA, HAJbHSAS -OT SJIEKTPOABHUTATENA) NaT-
pyOKaMu.

Muorocrynenuateie Hacocsl tuna IIHC BHmyckaioTcest ¢ yucaoMm pabogux
kojsec oT 2 no 10. IlepekaunBaemas XHAKOCTb Nepefaercd OT OLHOTO pa-
Gouero KoJeca K CAeAyIOLEMY 10 BHYTPEHHEMY KaHaJy H JOoNacTaM Hanpas-
JAOLEr0 annapara. YIJOTHeHHe HaNpaBJAdIOIIero annapara # pabouux Ko-
Jiec OCYIIECTBJISACTCA YIIJIOTHAIOIHMHE KOJbLaMH,

BBHAY TOTO UTO B CEKIHOHHBIX HacOCax ycTaHaBAHBaeTcs GoJblIoe 4MC-
J0 paGoUHX KOJeC ¢ OCEBHIM BXOJOM BOJbI, BO3HHKAIOT OO/bIIHE FHApaBJH-
YyecKHue OCEBBIe YCUJIHA, HJA Pasrpy3KH KOTODHIX NPHMEHSIOT aBTOMATHUeE-
CKHE pasrpysouHble YCTPOHCTBA B BHIE ypaBHOBEIIMBAIOIIEr0 AUCKa (THA-
paBanueckas nsta). Hexoropeie nHacoce THna IIHC BhmyckaiTces ¢ ABYMA
paGouMMH KoJecaMH OCEBOr0 BXOJa JeBoro M npasoro BpamieHud. Ocesble
YCHMJIHS yPABHOBELIHBAIOTCA CHMMETDHUHLIM pacrojoxenuem konec. Ciu-
panbHble OTBOABI U nH(dy30ps BhMOMHEHH B O6ileH OTIMBKe KOpIyca.

HopmaJbubie HaCOCH H3TOTOBJSIIOT OJHOTO THIA — CeKI{HOHHBIe ¢ pabo-
yrMH KOJiecaMH OCeBOro Bxoja. Ilomaua atux Hacocos 8—850 m3/u; mamop
40—1440 m; momycTuMasi BaKyyMMeTpHUecKas BBICOTA BCACHIBAHHA 4—7 M;
KI1d 60—78%.

Bricok0o0GOpOTHBIE Hacoch HMewloT dofauy 38—1000 m3/4 mpn Hamope
13%/——2000 M. Hacocrr ycranasiuBaroT ¢ nogunopoM Ha 2—6 M; ux KIIJ 72—
78%.

Hacocnl tuna IIHC npennasHaueHH AJs OTKAYMBAHUA BOLBI H3 IAaXT
YrOMbHOM ¥ TOPHOPYAHO#H NpomeiuiaeHnocTH. OHH HaxoAAT NPHMEHEHHE B
BbICOKOHATIOPHBIX CHCTEMax NO0XapOTyUIeHHs, AJAg [IOAAYH BOJAB B BLICOT-
Hble 3[aHuf, NJA NHTAHHS TapOBLIX KOTJOB, B CTPOHTEJNBHOH MPOMBIIIJIEH-

HOCTH, Ha TPAHCNOPTE H T. A.
§ 27. CKBA)KHHHDBIE HACOCBHI

YcTaHoBKa CKBaXKHHHLEIX HACOCOB B TPYOUaThIX KOJOLUAX H OYpOBHIX
CKBaXHHAX Mpefonpefenser oCOGEHHOCTH HX KOHCTDYKIHHM. DTH HAacOCH
JIOJKHB MMeTb MHHHMaJjibHEIE NOTepeyHnle rabapuTh, a ux BHemHAA (op-
Ma JOJ/IKHA COOTBETCTBOBATH (opMe KPYIibix obcaiunix TpyO, BHYTpH KOTO-
PHIX YCTaHABJHBAIOT HACOCHI.,

CKBaXHHHBIE HAaCOCH H3TOTOBJSIOT EBYX THIIOB: HAacOCH ¢ TPAHCMHCCH-
OHHEIM BaJIOM M IIOTPYXKHBIE HACOCHL.

Y nacocos ¢ TpancMuccuonuniM BajioM (FTOCT 14835—69) nmpuBoasmui
3JeKTPOABHraTe/ b YCTAHABJHBACTCH HAJ YCTbEM CKBaXKHHBI H COELHHSETCA
C HacOCOM IIPOMEXYTOUHBIM TPAaHCMHCCHOHHBIM BaJsioM. IlepBhiit B MHpe Ha-
€OC ¢ TPAHCMHCCHOHHBIM BaJjioM, H306peTeHHBIA H H3TOTOBJEHHHH [OJ, PYKO-
BOACTBOM pycckoro mHenepa B. A. IlymeunukoBa, ORI yCTaHOBJEH B
1899 r. Ha MBITHIIHHCKOM BOJOIPOBOAE.

B nacrosiliee BpeMs HACOCOCTPOUTE/JbHEIE 3aBOALI H3TOTOBJAIOT TPaHC-
MmuccuoHHsle Hacocel! TunmoB HA, A, ATH. u BIl, npenHasHaueHHble 144
noabeMa BOABI H3 TPyOuaTHX KoJonuer (rayOuHoi He Gonaee 125 M) ¢ mo-
naveit 30—1200 m3/u mpu nanope 30—125 M. TpancMHuCCHOHHBIE HACOCH €O-
CTOAT W3 TPEX OCHOBHHIX Y3/0B (pHcC. ©.6): HAacOCHOro y3Jja, HAOPHOIO TPY-
GomnpoBOJia C TPAHCMHCCHOHHLIM BaJIOM, NPHBORAHOH rOJOBKH.

! B ofo3naueHMe Hacoca BXOAsT: neppast uHdpa — sHyTpennmit xuaMeTp obcagHoh
TpyOH, yMeHbiNeHHE B 25 pas; 6yXBH — THN Hacoca; Bropag mupa — xoxpdunment G-
CTPOXOAHOCTH, yMeHbileHHu B 10 pas; TpeTba nudpa — dHcao palounx xosec. Hanpumep,
nacoc ATHS8-1-22: ATH — apresnanckuft TypOHHHHEA Hacoc; 8 — BHYTpeHHHR HHaMmeTp oG-
caaHoil TpyGui; 1 — paGouee KoJseco saKkpuiToro Tmma; 22 — UHGIO paGoYHX KoJec.
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Hacocupiii ysen (puc. 5.7,a) mpexcrasaser co6ok
TPYNIy COEAHHEHHEBIX WINHJIbKAMH CEKLIHH KOPNyCOB,
BHYTPH KOTOPHIX HaXOLMTCH BaJ C HaCAXKEHHBIMH Ha HeM
IeHTPOGEKHEIME PaGo4uMH KOJIecaMH.

Boza nocTynaer B HHXKHHA HanpapAsIONIHA KOpHy<C
HACOCHOrO y3jia uepe3 3aUlMTHYIO CeTKY ¥ BCACHIBAIOMIYIO
Tpy6y. [ToTepn B 3aLUTHOH CeTKe O0OBIYHO HE NPEBLIIIAIOT
0,25—0,5% mnorpebasgeMOH MOIIHOCTH. CHuXeHHe TOTEpb
3ABHCHT I'MIABHEIM 06pasoM OT MPaBHABHOrO BHIOOpa pas-
Mepa W KOHCTPYKIHH 3aLIHTHON CETKH. Kopnyc nacoca 4y-
FYHHBif; BO BHYTPEHHEH TIOJOCTH €r0o OTJIHT 33 ORHO Le-
J0e ¢ KOpNycoM HanpapJsiOllAl annapar. Ilpu nBHXKe-
HHH XHIKOCTH 110 KaHaJlaM OT Kojeca K KoJecy IIpOHCXO-
IMT NOBBILIEHHE JaBJAEHUs, CO3[aBaeMoe paGouHMHu KoJe-
caMH, 33 CYeT YMEHDIIEHHsS CKOPOCTH JBUIKEHHS MKHIKO-
CTH B pacIIMpSIOIIEMCS —MEXKJIONMAacTHOM KaHafle Hal-
paBJsioLero anmapara.

CeKIHOEHAS KOHCTPYKUHS HACOCHOrO y3Ja IO03BOJSAET
CPaBHHTEJIbHO NPOCTO H3MEHATDH YHCJIO0 cTymeHe#d B Hacoce
U, cJIeJ0BaTeJpHO, HAMlOp Hacoca.

B TpaHCMHCCHOHHBIX HAaCOCax 4allle BCEro IPHMEHAIoT
3aKpHITHlEe HEHTpoOexHbie paboune Kojeca ¢ HOTyOCEBH-
MY JOTATOYHBLIMH OTBOLAMH JHOO 4HCTO AHAroHaJbHHE.
B nmaroHaJbHBIX pafouux KoJjecax [BHXKeHHe BOJbl Ha-
MpaBJIeHO N0 YoM 45° K OCH, YTO 103BOJAET YMEHBIIUTD
HapYKHBIH AHaMeTp Hacoca H, Cef0BATE]bHO, HCIIOIL3O-
BaTh HACOC B CKBAXKHHE MaJoOTO AmaMmerpa, oGecrneynBas
IOCTAaTOYHO BBICOKYIO NOJavy.

OnopaMH Bafa CIyXKAaT NONIIHIHUKH, (COCTOSILIHE H3
pe3HHOBbIX BTYJIOK, YKPEIUIEHHEIX B rHesfax HampasJsfio-

Pue. 5.6. Cxema yc-

TaHOBKH Hacoca

ATH IHUX aNmapaToB KOPIYCOB HACOCHOTO Y3Jaa. Bryaku ume-
;:gggg;:xgg yser; 10T Ha BHYTPeHHell TOBEPXHOCTH OCEBhle TIPONOJIbHbIE Ka-
J—manopaas TPYO:  HaBKW JUISL BOJBI, KOTOPAs CMashiBaeT H OXJAKIaer Tpy-
MOLWMIEK TRAUCMAC-  qFeCs MOBEPXHOCTH BTYJIKH H Bajd. [To 3THM KaHaBKam
onopHas CTaHWHA; 5— BEIHOCATCHA BOLROWU TIOTI&BIIHE B TONIUUNHHAK YaCcTHHH
EKTDOABHT ATEND

necKa.
Illefikd Baja B MeCTaX HX CONpHKacaHHs ¢ PE3HHOBH-

MH BTY/JKaM# XpOMHPOBaHbI, 61arofaps yeMy 3HAUHTENbHO YIUTHHSETCH CPOK
cy:KOB BTYJOK H YCTPaHSETCS ONacHOCTb KOPPO3HH BaJld.

dnamel, BEpXHEr0 KOPIYCa HACOCHOrO Y3Ja MPHKDEMIAETCS K HHKHEMY
KOHIY KOJIOHHBI HATIOPHBIX TPYO.

Hanopusii Tpy6ONpPOBOL CAYKHT KaHalOM, 0 KOTOPOMY BOAa IOAAETCH
OT HACOCHOTO y3/Ja K MOTpeGHTENI0 H B KOTOPOM HAXOMHMTCH TPAHCMHUCCHOH-
HbIfi BaJ1, COeLNHAIOMMA HACOCHBIN Y36/ ¢ 3/JeKTPOABUrATEIEM. ,

Hanopusiit Tpy6ONpoBoz ¥ TPAHCMHECCHOHHBIA BaJl cobupaioT H3 OTHE/]b-
HBLX CeKIMH CTaHAaPTHOH IJIHHBL '

Hanopabie Tpy6Hl COSARHSIOT MEKAY €060# € NOMOLIbIO dbaanies # 60J-
ToB. Mexay (JaHuaMu TPYS HAXOAATCH MPOMEXKYTOUHEE MORUIMIHUKH
TpaHCMHUCCHOHHOTO Bana (pHc. 5.7, 6).

Tlas cMa3Ky TOMUIMIHAKOB TIepefl TIYCKOM B HACOC 3aJUBAIOT BOLY 1€PE3
TpyOGKy B KoJeHe CTaHHHH. B mpouecce paGoTHl OHY CMa3hIBAIOTCH IEpeKa-
yuBaeMofl Xuakoetbio. Hacocs tuna HA ne TpeOyioT 3a1uBKu BOIBL nepel
NyCKOM, TAK KaK MX TPAHCMHCCHOHHBIH Baj 3aK/IOUeH B Tpy6y, HaNOJHEH-
HYIO MAaCJIOM.

[IpuBonHas rosoBKa Hacoca COCTOHT H3 CTaHHMHAL (puc.5.7,8) noneKTpO-
asuratens. UyryHHas OT/JIHBK2 CTaHHHBI CIYXKHT onopoit A BOAONOLBEM-
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Puc, 5.7. CKBaXXMHHBIH HACOC
a — HacooHbl  ysenm ATHBS8-1-22:

1 — Ban; 2—
KOpnyc Bepxumfi; 3 — xopuryc cpenamfi; 4 — Ha-
OpaBIRIOIKHA annapaT; 5 — paGouee KOVIeoo; 6—

KOPOYyC HHMXHHE; 7 — ofrexkaTtesab; 8 — BcacblBa-
ouas Tpy6a; 9— peaHHOBHIA MOMUHIHHMK; 40 —
pPeswHOBHA  BKJAaAbW; J! — WHABKa; 6 — npo-
MeXYTOUHB# nogmmmuuk: 12 — obogn; /3 — neH-
TpaibHas BTYJIKa; I4 —pe6po; 8 — MpHEBOAHES
NOJIOBKA: 1§ — cTaHWHA nOpHBOma; 16 — Tpy6xa
ATTA 3aJHBKH BOLL; [7 — 6poH30Bast BTYNKa; 18—
MacJedka; 19 — caJbHHK Bajda; 20 — BeHTHJIATOP;
2! — xpamosek; 22 — mydTa xoHTppeBepca; 23—
rafika perynupoBoYHas; 24 — cTonop; 25 — moAntit
BaJ SJKTPOIBHIaTesisi; 26 -- MaPHKONOAIIHITHUK
paiHaNLHO- YILOPHEL

HOro TpyGONMpOBOAA, KOTOPHIH MOJBeIllMBAETCS K HHMHEH YacTH KOJeHa; K
BepXHEl ero 4acTH NPHCOeAHHACTCS HATOPHEIA TPYOONPOBOA.

B BepxHueil o6pasymouiel KojseHa HMeeTcd IPHJIHB, e YCTAHOBJEH ¢aJjb
HHUK. B HHXKHIOI0 YaCcTh CaJbHUKOBOTO YCTPOHCTBA 3aMpeccOBaHa BTYJAKA, Hal
KOTOpOR HaxoAHTCA HanpasJasiomas OpoH3oBas TPyb6Ka C YJOXEHHOH Ha

Hee B HECKOJbKO BHTKOB CAJbHHKOBOH HaOuBKoi. Mexnay
OHBKH ImOMellleHa ¢Ma309Hasg BTYJKA.

BHTKaMH H

a-

SJIeKTpOJlBHI‘aTeJII/I, npuMeHnseMbie IJd TPaHCMHCCHOHHBIX HACOCOB, HMe-

10T caeayouimue 0cOOeHHOCTH:
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Puc. 5.8. Hacoc 31]B8-25-300

J —wabeas; 2 —mepdopupoBaH-
HEA JgHeT; 3 —MydTa; 4 — obofi-
Ma; & — orpofl; 6 — BTYAKaA; 7 —
TIPOMeXKYTOIHH A mommanAwK; 8 —
CpeNHHR Kopmyc; 9 — pabodee KO-
weco;, [0 — Bad; ] — KoJIoOHKa BO-

AONMOIbeMHBIX MpY6; 12 — Kyanas-

Had KopoGxa; iJ, /4 — BepxHit H
HHKHHA  ONODHEE N[ONLUIMITHAKH

S0

1) nns BOCOPHATHA TUAPABJIHYECKOrO YCH-
JUSl ¥ Beca BPAIAIOIUXCA JeTaJsled HACOCHOR
YCTAHOBKH B 3JeKTPOABHTATe]Ee YCTAaHOBJEH
panuaJbHO-YIOPHBIH NOJIIHIHEK;

2) Ban 3JeKTPOABHIaTe/sl BHIOJHEH IO-
JBEIM JJ15 BO3MOXHOCTH NpPOXOfa TpaHCMHC-
CHOHHOIO BaJla X peryJupoBouHoit raiike. C
NOMOIIBIO raiiky, onHpamoumedcs Ha Mmydpty
CTONOPHOTO YCTPOHCTBA, PeryJHPYIOTCA 3a30-
pH MeX1y padouHMH KOJecaMH H HaIpasJflo-
ILMMHY aNlllapaTaMyd B HACOCHOM Y3JIe;

3) B BepXHIOI0 4YacTb 3JeKTPOABHIaTeds
BMOHTHDOBAHO CTOTIOPHOE YCTPOMCTBO (Xpamo-
BOTO THIA)}, He AONycKalollee BpalleHUus POTO-
pa ABuTaTe/s B HalpaBJeHHUH, IPOTHBONOJOXK-
HOM 33JaHHOMY. ‘

Hacocn tina BIT (ckBaXHHHBIE Npomei-
JIEDHOTO THOa) NPHMEHAIOT AJf INOLAYH BOAL
¢ GoammHM cofepkKaHHeM 1necka (Ao
1000 wmr/m). 2TH Hacochl IHIHPOKO DPacipoCT-
paHeHbl B HPPUTALMOHHBLIX COOPYXKEHHAX i
npepHasHayedn AJa mogayd  Boabl 240—
480 M3/u ¢ Hanopom 4—24 M.

JoarojeTHs s npakTHKa  3IKCITyaTalHK
CKBACKHHHBIX TPaHCMHCCHOHHEIX HacOCOB IO-
KasaJjia HX HaJleXHOCTb, HO OJIHOBPeMEHHO Obi-
JH YCTaHOBJIEHBl H HX HefocTaTKH., HacocHBIT
y3ean obaanaer BuicokuM KITIL (80%), onna-
KO IJMHHAs TPAaHCMUCCHOHHAs Nepefaya, OTK-
JIOHeHHS] B LEHTPHPOBAHHMH BaJla U APyrue He-
IocTaTKu npuBoisar KcHuxenwuo KII[ macoc-
Horo arperata o 20—25%. MoHTtax TpaHc-
MHCCHOHHOTO BaJla H yCTaHOBKa IPOMEXKYTOU-
HBIX ONOPHEIX NMOAIIHTIHUKOB 2HAYHTENbHO VC-
JIOXXHSIIOT MOHTaX HacOCHOro arperarta. Pac-
NOJIOKEHHE HAaCOCHOTO y3Jia B CKBaXKWHHE He
II03BOJIIET TOYHO OTPEeTyJHPOBaTh 3a30phL
MeXAy pabouHMH KOJMecaMH ¥ HaNpaBJIAIOUIH-
MH anmnaparamMH, 4YTO MPHBOAHT K OOJbHIMM
00'beMHEIM NMOTEPSM, CHHXEHHIO NOLAYH, HAIO-
pa u KIIIL nacoca. HaGnwonenus 3a paGortoi
aacoca ATH12-1-10 nokasanu, 4to npH H3-
MeHeHHH 3a3opa ot 0,4 no 2,33 mm KIL Ha-
COCHOTO y3/a yMeHblnaercs Ha 18%.

IMorpyxnoii Racoc npeacrabisier co6oi ar-
perar, COCTOSLIHE H3 LEeHTPOoOeXKHOTO MHOro-
CTYTeHYaToro Hacoca (puc. 5.8) U NOrpyxKHOro
anexTponsuratenass. Takum ofpa3oM, oTnajgaer .
HeOOXOAHMOCTb B AJHHHOM TPaHCMUCCHOHHOM
BaJe.

HacocHmlit arperar mozBem#BailoT B CKBa-
JKHHe Ha KOJIOHHe BOJONOLLEMHBIX TpPYy6 H
ONyCKaloT B BOAY HA TaKylo NyOuHY, uTOGH
BEDXHHI (pJaHen KJAamaHHOH KOPOOKM Haxo-
AHJICA HUXKe JUHAMHYECKOTO YDOBHSI B CKBa-
XKHHE He MeHee yeM HA 1,5 M. [lHumie ajext-
poABHTATeNs [OJKHO  HaXOZHTbCA  BhIlE
¢unabTPa CKBAXKHUHB HE MeHee yeM Ha 1 M.



B nacTosimee BpeMf HacOCOCTPOMTeNbHhle 3aBofs  CoBerckoro Corosa
W3TOTOBJSIOT NOTPYKHBE HACOCH BOochMH THNOB: DB (3 — snekTpoABHra-
TeJb NMOTPYXKHOTO THma, LI -— meHTpoOexXHbIH, B — ana mojxbeMa BOMASL);
ATIT (A — apresuanckuii; I1 — morpyxHoii, T — TypGunHOTO tuna); All,
ATIB u AIIBM (A — apresuanckuil; Il — morpyxHo#; B — BbICOKOHAMOD-
ubiit; M — MofepunaupoBanuniit) ; ADHIT (A — apTesnaHCKHH, DH — 3nekT-
ponacoc; I1— norpyxuoi); DHIT (SH — asexTponacoc, 1 — morpyHOH)
H I‘IiIOM (T — rpasesoft, H — Hacoc, O — ocymutenbubid, M — MOHO06J104-
HHIH). ‘

TTorpyxuele Hacockl DIIB BhMyCKawTCs B COOTBETCTBHA € I'OCT 10428—
71, xoTopHIil TpeAYyCMATpPUBAEeT H3TOTOBJEHHE HACOCOB 112 Tunopa3MeposB
aas cksaxus guaMmerpom 100—400 mM.

Ha puc. 5.8 moxadaH MHOTOKOJECHBI HAcOC D1IB8-25-300*. Kaxknas
CTYNeHb Hacoca COCTOMT H3 pabouero KoJeca, JONAaTOUHOrO OTBOAA U
0607MHI. .

Boga nocrymaeT B Hacoc uepe3 KopIyc OCHOBaHH, 3amumenusf nepdo-
PHPOBAHHLIM JIHCTOM H3 HepXkKaBelollefi CTaMH. _

Pa6ouee Koaeco (pafHajbHOe, 3aKPHTOTO THMA, C THADPAB/IXYECKOH Das-
Tpy3Koit) (HKCHPYIOT Ha Bajly OTHOCHTeNbHO JIONATOUHBIX OTBOAOB C MO
MOLIPIO PACTIODHLIX BTYJIOK H 3aKPEMIAIOT WITOHKOH. Matepuan pabounx
KOJIeC — YJAapONpOYHLIH MONHCTHPOI. ‘

JlomaTounsle OTBOALL HMEIOT pajHaJbHble JONMATKH HA BCACHIBAIOLIEH
HaTHeTAaTeJbHOM CTOpOHE, KOTOpHe 06pasyloT MeXJIONACTHBE KaHaJbl A/
0TBOZA BOAB OT pabouero KoJjeca MpeAbIAYINed CTYyNEHH H MOABOAA BOAH K
KoJlecy Toc/Jefylouel cTynenH. MX BHIIOJHAIOT U3 MOJHATDONHIEHA H apMi-
PYIOT UYTYHHBLIMH KOJIbIlAMH B MeCTax YMJIOTHHTE/bHBIX y3J/0B. :

Crajpubie 060fiME, COCTABJISIOUIHE KOpNyC HAcoca, YCTaHABJIHBAIOT
MeMy KOPIyCaM{ OCHOBAHHS H WIAPOBOT0 K/JanaHa H CTATHBAIOT HEThIpbMil
CTSKKaMU. ‘

OmopaMu Baja CIyXaT ABa PEe3HHOMeETaJJIHYeCKHX MOIIIMIHHKA (HuXK-
wuit u Bepxuuit). I1pu uncie crynenedt Gospiue 10 ycranaBauBalOT LONOIHH-
TeNbHBIH CPeJHUMA KODPIYyC, B KOTOPOM Pa3MellaioT AOTOJIHHTEBHbIA npoMe-
KYTOUHEH NOAWHNHHK. ITOAHNHHKY HAacoca CMasbBAIOTCA OTKaYHBaeMON
BONOH, 4 SMEKTPOJBUraTe]b — BOJOH, 3aMUTOl B TIONOCTH CTATOPA NEPEN €r0
YCTaHOBKOH B CKBaXHHY. DJEKTPOHAcOC HHKOTIa He JOJXKeH paborathb
«BCYXYIO» — Ja¥Ke KPaTKOBpPEMEeHHOE BKJ/OUCHHE Hacoca B pabory 6e3 BO-
Zibl IPHBOJHT K TMOBPEXKJEHHIO MOAHIHAKOB U OGMOTKH JABHraTe/s.

B Bepxueli yacTH Hacoca PacnoJIOXKeH WIAPOBOH Kiamaw, COCTOAIINA H3
fJ1aCTMACCOBOr0 OOpe3HHEHHOro l1apa M KOpHyca €O CHeLHaJbHOH pacTou-
xofi mof map. Knaman cayXHT Jisl pasrpysku arperaTa OT JaBJeHHS CTOJ-
6a BOAB B HaNMOPHOM TPyOOIpOBOAE H JJsl MPENOXPAHEHHT OT 06paTHOTO
BpallleHHs KOJeC HAcoca W JABHTATEJNS NPH BHE3AMHOM OTK/IOUEHHH 3JIeKT-
pOLBHTATENS.

Jns npHBOAA Hacoca NPHMeHseTcsl JJMeKTPOABHraTe/b THIA 2/iB
(T — norpyxHoi, ]I — saexkTponsurarenb, B — 3aNOJIHEHHBII BOJOH).
SJeKTPOABHIraTeNb OTHOCHTCS K THIY MOKPBHIX JBHraTesed, T. €. T€pej OIy-
CKaHHeM B CKBAXHHY OH JOJKeH GLITb 3aNOJNHEH YHCTOA NpodUIbTPOBAH-
HOH BOLOH.

Kabeab A8 NMHTAaHHA 3JeKTPOLBHTATE/]S ONYCKAOT B CKBAXHHY ORHO-
BPEMEHHO ¢ MOHTaXOM KOJIOHHEL BOZONOABEMHEIX TpYO.

Hacocst D1IB apyrux THHNOpPa3MepoB MO CBOER KOHCTPYKIHH 3HAUHTE/Nb-
HO OTJHYAIOTCA OT OMHCAHHOTO Hacoca. Tak, HampuMep, CeKIOUs Hacoca
S1IB8-40-65 uMeeT KOpUyc, OTJIUTHIH 332 OLHO HEJ0e € HaNpaB/AIHEM all-

* IIudpu mnocie GyKBeHHOro 0GO3HAYeHHs:: 8 — MHHHMAJbHO LOMYCTHMHIE 1A NaHHO-
O HACOCA BHYTDEHHWHA AHAMETp O6CAJHON KOJIOHHH, MM, yMEHbIUEHHHH B 25 pas; 25— no-
naua, M3fu; 300 — Hanop, M. '
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napaToM, T. €. OHA NOMOOHA CEKIHH TPAHCMHCCHOHHOrO Hacoca THTOB A #
ATH.

Hacocut D11B npennasnauensl png noagbeMa HearpecCHBHOM BOABL NipH
temmepatype 25°C c colepKaHHeM MeXaHHYECKHX NpHMeceli B Hell He 0o-
aee 0,01%mno Becy, ¢ nomauet 2,5—670 m3/u u Hamopom 25—650 M.

[lockoabKy cojepXanue Mexagudeckux npumeced Goaee 0,01% mnpuso-
OUT K TOBPEKIEHHIO PE3WHOMeTaJJIMYeCKUX MOJAIIHIHHKOB, HACcOCHhl THIA
OUB 3anpemaercs DIPUMEHATE AJSI HPOMBIBKH CKBaXKHH. i/ig 3TOH Lead pe-
koMeHayoTcs Hacoch THna DITH, Tak xak HMH MOXKHO NepeKayWBaTb BOLY
¢ copepxanueM Mexannueckux npumeceit 1o 0,05% mo Becy. [as cMasku pe-
3MHOMEeTA/IJHYEeCKUX MOAUHIHHKOB H IOJOCTH 9JIeKTPOABHraTeNd HCIOJb3Y-
eTcq NMepeKauuBaeMasi HIKOCThb, 4aCTh KOTOPOH OYHIARTCS LEeHTPOOEKHLIM
OYHCTHTENEM, DACTONOKEHHEIM HaA BepXHeH CTyIeHbIo Hacoca. O4uIleHHas
BOJIA IO NOJIBIM BajiaM Hacoca H 3JeKTpOABUraTesisl IOCTYMaeT B KaMepy
MOANATHHKA H OTTYAA Yepe3 JAOHDHHTHHIH 3aMOK HANpaBaAsETCs B NMOJOCTb
3JIEKTPOLBHraTEM.

MockoBckuil 3aBoj «DHepromexanusanusi» (Ho yepTexXaM HHCTHTYTA
Tunponpoekt) usrotosiser Hacocsh THOM Tpex THDOpa3MepoB ¢ MoZaved
14—60 m3/u npu Hanope 10—20 M. Dty Hacocw cayxar AJad OTKAaYHBAHHSA
BOJAB C COlepKaHHeM MexaHHuecKux mpumeceir mo 10% mo Becy B Buje me-
CKa, TUHBl, IeMeHTa u T. J. PaGoune IOBepXHOCTH Hacoca 0OPESHHEHE, YTO
3alllMlaeTr HX OT GHICTporo abpasuBHOro HcTHpaHusA. Pabouee XxoJjeco —
otkpblToro Tuna. Kopoyc Hacoca BHIIOJHEH U3 aJIOMHHHEBOTO CIJaBa.

Hacocest THOM npomaun ucneitanus Ha MHOrHX ctpoiikax CoBerckoro
Cowosa. [IpogonKuTenpHas SKCIJyaTalHs B CaMbBIX pasHOOGpasHbIX NMPOU3-
BOJCTBEHHBIX YCJOBHAX NOATBEPKAAET HX HALEKHOCTD,

IlorpyxHsle HAacOCHl TI0 CPAaBHEHHIO C TPAHCMHUCCHOHHBIMH HMEIOT PAX
NPEeNMYLIECTB:

1) ucknwouaercs He0OOXOLUMOCTb NPHMEHEHHs JJHHHOrO BEPTHKAJAbHOrQ
BaJia C MPOMEXYTOYHEIMHU NOAIIHANHHKAMH;

2) OTCYTCTBHE TPaHCMHCCHOHHOTO BaJja IIO3BOJISET NPHMEHATb WOTPYXK-
Hble HACOCH B HCKPHBJIEHHBIX CKBAXKHHAX;

3) ympouraercss KOHCTPYKIIHSA BOAONOABEMHOIO TPYOOIPOBOAE, MOHTAXK H
LeMOHTAaX HACOCHOH yCTaHOBKH.

Benencrsue 3THX NpEeHMYILECTB MOTPYKHBIE HACOCHL HaXOAAT WIMPOKOE
upuMeHeHHe JAJs TOAbeMa BOAbl H3 TPyGuaThIX KOJOLIEB H IOCTENEHHO BHI-
TECHSIIOT TPAHCMHUCCHOHHEIE HACOCHI.

§ 28. OCEBBIE HACOCHI

Ocesrle nHacocul ('OCT 9366—71) maroToBagIOT ABYX THHOB: O — ¢ Xe-
CTKO 3aKpelJieHHbIMHU JonactaMu padodero kojeca; OIl — ¢ moBOPOTHLIMA
JonactaMu pabouero xoseca. Hacocel 060HX THNOB BHIIYCKAIOT B ABYX HC-
nonHenusx (I — c ropusoHTaNBHEIM paclosioXeHHeM Bajaa, B — ¢ BepTH-
KaJbHBIM DAaCIOJIOXKEHHEM BaJja) C CeMbio MOZensiMu pabouero koJaeca. Ha-
‘cococTpoutensnble 3aBoasl CCCP mocraBigioT oceBble HacOCHl BOCBMH MO-
nupukanui: K — c xamepuniM noasoaoM; MK — manorabaputhHeie ¢ kaMep-
HbIM noaBogoM; MBK — MoHOGJ0uHEE ¢ KAMEDPHBIM MOJABOAOM; D — C 3JeK-
TPOIPHBOAOM pasBopoTa Jgonacteli; I — ¢ 3/eKTPOrHAPONPHUBOAOM pas-
BopoTa Jgonactel; K9 — ¢ xamepHbIM NOLBOJOM M 3/J€KTPONDHBOZOM pPa3Bo-
pora Jjomnacred; MO — manorabapuTHele ¢ JAEKTPONPHBOAOM PasBopoOTa JiO-
nacreid; MKD — masnorabapuTHbIi ¢ KaMEDHBIM IIOJBCIAOM U C JEKTPONDPH-
BOAOM pPa3BOPOTA JONAaCTeH.

Patouee xoseco (puc. 5.9) oceBoro Hacoca COCTOMT U3 BTYJKH C 3aKpen-
JIEHHBIMH Ha Hell NPOPHUIMPOBAHHBIMH JONMACTAMH (YHCJIO Jomacrelr or 3
no 6). Jlonacteoe Kogeco Hacoca Kak Obl BCTPOEHO B IHJIHHAPHUECKYIO TPY-
Oy co chepuueckoit kamepofi. Takas dopma npoTouHO# HYacTH OGYCIOBIHBA-
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€T MaKCHMMaJbHYIO KOHCTDYKTHBHYIO HpOC-
TOTY OCEBOTO Hacoca IO CPaBHEHHIO C ApY- 1 ]
THMH THIIAMH JIONaCTHBIX HaCOCOB H o6ecre- L.
YABaeT MHHHMMaJbHble raGapHTHl HaCOCHOH &8
YCTAHOBKH NpH GOJIBIIMX IMOKAYaX. &4 |
Kopnyc nacoca cocrout u3 nuddysopa
u orBoja. OTBOX y HACOCOB OCHOBHOTO HC- g
[IOJIHEHHA HamnpaBjeH mox yriaom 60° a y &
MaJsiorabapuTHHX HacoCoB — nox yraom 90°,
Ha xopnyce oTBOfa ycTaHaBAHBAWOT ONOPY 4 7
BePXHEro IOAIUMNHNKA H TOPLOBOE YIIOTHE- o =i
Hue Basa. Ban moabi, BHyTpH ero npoxomut ' ; -
IITOK, CBA3BIBAIOIIHA INIPUBOA MeXaHH3Ma
pasBopoTa JIOMACTeH C CaMUM MeXaHH3MOM.
Onopel Bana (HMXKHHE M BepXHHHA Hanpas-
JSI0IIKME TOAINHIHEKYA C JUTHODOJEBLIMH
HJIH PE3UHOBEIMH BKJaAbIIIaMH) CMa3blBa-
I0TCA BOIOH, mMofxaBaeMod HacocoM. Ecaum
colepKaHHe B3BEIIEHHBIX YaCTHI B NepeKa-
YHBa&MOH XHIKOCTU Gosee 50 Mr/a, To nox-
IIHMTHEKY H30JHDYIOT OT XKHIKOCTH MaHXKe- . -
TaMH, H BOJA Al CMa3KH NOABOMHTCA MO 500> N
Tpy0aM OT CHeLHaJbHOr0 HCTOYHHKA. Pac- !
XOA BOABI 411 «©MaskKd cocTaBasger 0,5—  Puc. 5.9. Ocesofi macoc Tuna OII
2 afc, Hanop MOMKEH OHITb BHIIE HANOPA,  f_ nomacrs pabouero womeca; 2—
Pa3BHBAEMOro HACOCOM, Ha 7 M. i paras 4 aommoR aOAM AR
OceBast cuna H BEC BpAINAIOLIETOCSA PO- cMaaxH; 5, 10 — HIKHAS H BepXuss

S ; 6 — nuhdysop; 7 — omo-
TOpa BOCIIPHHHMAIOTCH ISITOH SJICKTPONBH-  oaoom Bad b T o

rartenad HeHMe Baja;, 9 — wrok; JJ — npusoj
) MeXaHu3Ma pa3BopoTa Jonactrefi

Ha puc. 5.10 npusenena yuuBepcanbaas
paboyas XapaKTepHCTHKA OCEBOrO HAcocCa,
HMEIOLIEro KOJIECO ¢ PEryJHpPYyeMBIM yIJOM yCTaHOBKH Jonacreil. PekoMen-
ayemoe nose pafoTH Hacoca OrpaHuyeHo ToJACTof Jauuuen. Jas Toro urobb
pabouast TOYKa He IoTaJja B 06JacTh HEYCTOHUHBOH PabOThl OCEBOTO Hacoca,
Ha XapaKTepHCTHKEe NoKa3aHa JHHHS [ JONYyCTHMOro CTaTHUECKOro Hamopa
(1Ipu 3alIO/IHEHHOM HAaNOPHOM TPYGOmNpOBOAe Bo BpeMs mycka Hacoca).
Yraom @=0° 0603Ha4al0OT PACUETHOE NOJOKEHHE JOMAcTeH. TlosioxuTENb-
'HbI® 3HAYEHUS] @ COOTBETCTBYIOT YBEJHUEHHBIM yrJaM YCTAHOBKM JONACTEH,
a OTpHIlaTelbHBIe — yMeHBIUIEHHbIM. :

®opma pabGouero koJeca OCeBOro Hacoca B o6lueM pANY JONACTHHX KO-
Jec aBasiercss npepenvHoit (ns==600...1800). Ilostromy xkoneca pabGoraior
C OTPHLATEJAbHOH BBHICOTOH BcacbiBaHHH, T. e. AJasl o6ecneueHHsT IOCTYILjie-
HHS XKHIKOCTH B paboyee KOJeco BaBJeHHE Ha BCACHIBAHHH JOJNKHO OLITh

Ha
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Gosbime armocdepHoro, Jad 3TOTO OCh KoJeca Hacoca YCTaHaBAUBAIOT HUKE
PacueTHOTO yYPOBHfA BOAbLI B HCTOYHHKE Ha BeMHYHHY TpeOyeMoro HOZmoOpa.
B nacrosimee BpeMs pa3paGoTaHH camoBcachiBaioliue Hacocu. K ocoben-
HOCTSIM XapaKTepHCTHK OCEBLIX HACOCOB OTHOCSIT:

1) xpyroe namenue kpuBoii Q—H u Hanuuue Ha Hel meperuGa; MakCu-
MaJbHBIH HAIO0p, COOTBETCTBYIOINA mofaue Q==0, npumepHo B 1,5—2 pa-
3a npeBHIINAET Hanop npyu MakcumanaoHoM KII[;

2) yMeHbHIeHHe NMOTpebssdeMOld MOLIHOCTH ¢ YBeJHUeHHEM TIOHAYH; B OT-
JHYHE OT LEHTPOOEXKHBIX HacocoB IOTpebJsieMass MOLIHOCTb IpH Q==0 no-
CTHraeT MaKCHMAaJbHOro 3HaueHHs (npuMepHO B 1,5—2 pasa GoJible MOIU-
HOCTH NIPH Qumaxc);

3) HeGosbmas o6aacTh pabouell yacTH XapaKTepHCTHKH Hacoca.

Mcxons u3 ykasaHHBIX CBOHMCTB XapaKTePMCTHKH, IYCK OCEBOro Hacoca
NPOH3BOJAT TMPH OTKPBHITOH 3aJBHXKKE, TaK KaK B 3TOM CAyuae OH norpebas-
€T HaHMeHbluylo MomHocTh, [logauy oceBoro Hacoca peryiupyioT H3MeHe-
HHMEM YacTOTHl BpallleHHs (MHOTOCKOPOCTHbIE ABHIaTeNH, THAPOMYTHI, HH-
AYKIUHOHHEE MYQTH) HJIH NpHMeHeHHeM pabodYHX KoJiec C TIOBODOTHBIMHE JIO-
nactamu. Boxy K pabGoueMmy kojecy NOABOAAT 1O IJaBHO M3O0THYTOM TpyOe
HI¥ KaMepHbIM cnocoboM. ITpumeHenne MasoraGapUTHBIX HACOCOB C KaMep-
HHIM noaBoaoM cHuxaer KITJX na 2—39%.

. Hacococtpourenburie 3aBognl Coserckoro Coisa H3TOTOBJSIIOT HACOCHI
TH‘I('}I/OB O u OII ¢ nozpayeit 0,63—46 m3/c npu nanope 2,5—2,8 m u KIIJ 77—
87 0- '

OceBble HACOCH NpefHasHAUEHH JJs MePeKauyBaHus IIPeCHOH BOAH C
TemnepaTypoi He 6ogee 35°C H coldepxKaHHEM B3BEIIEHHHIX YACTHIL He GoJee
1000 mr/n (13 HUX abpa3UBHBIX YACTHI AomycKaeTcs He 6oaee 2%). ITo oco-
60MYy 3aKa3y MOTyT ObITb H3TOTOBJIEHBI HacCOChl B MOPCKOM HCIOJHEHHH.

OceBnle HaCOCH HIUPOKO NPHMEHSIOTCA B KauecTBe NUPKYJASIHOHHBIX HA
TENJIOBBIX 3JEKTPOCTAHIHUAX, B IIJIIO30BBIX YCTAHOBKAX, B HPPHTaIHOHHBIX
CHCTeMax, Ha cTaHUHAX | moabeMa ropoACKHX H IPOMBIIIJIEHHBIX CHCTEM BO-
JocHa0XeHHsl, Ha KAHAJH3AIHOHHEIX HACOCHKEIX CTAHUUAX.

§ 29. ®EKAJIbHBIE HACOCHI

dexanbHble HACOCH IpefHa3HauYeHH /A NMepeKayHBaHHUS CTOYHBIX BOX
rOpOJCKOH H NPOH3BOALCTBEHHON KaHANH3aUHH H ADYTHX 3arps3HEHHBLIX HeH-
TpaJbHbIX sKHAKOCcTel ¢ pH=~6...8, niotHOCTRIO 1050 Kr/m3, Temnepary-
po#t no 100°C u conepxkaHHeM aGpasuBHBIX YacTdl Mo oGbeMy He Gonee 1%.

Xapakrep nepekaunBaeMoll JKHAKOCTH, KOTOpPasi COAEpPKHT GoJblIoe KO-
JIHYECTBO 3arps3HeHHy, NPeAbABASET K KOHCTPYKUHH (peKaJabHBIX HAcoCoB
ocobble Tpebosanua. OCHOBHBIMH M3 HHMX SIBJASIOTCA: He3aCOPSEMOCTb Haco-
Ca 3arpsisHeHHAMH, COAepXKalllUMHCA B XHIKOCTH, U obecreueHHe GbICTPOro
¥ CPaBHHTEJBHO JIETKOTO YCTPaHEHHUS 3aCOPeHHH TPY NONAaJaHHU HX B HACOC.
- Ilo TOCT 11379—73 ¢exanbHEHE HACOCH NOJMKHEL BBUITYCKATHCS YE€THI-
pex BuIOB: ropusoHTaieHue (®I'; puc. 5.11), Beprukanbnanie (DB, puc.
5.12), onHocTyneHuyaThle H JBYXCTyneHuatbie. Lludprl, BXxojsiiHe B yCJIAOB-
Hoe 0003Ha4YeHHe Hacoca, 0603HAYAOT: B UHCANTENE — NOKaua, M3/y; B 3Ha-
MeHaTelne — Hanop, M. Ilis OABYXCTYNEeHYATHIX HACOCOB K O0O3HAUEHHIO 10-
Oasnsercs nudppa 2. Hanpumep, $ekanbHbll NOPU3OHTANBHEIHE ABYXCTYIEH-
yaThifi Hacoc ¢ nogaveft 540 M3%/u u manopom 95 M o6osmauaercs: OT
540/95-2 (I'OCT 11379—73).

Kopnyc nacoca uMeer cnupanabHbifi OTBOX ynpolueHHOH ¢opMbl 6e3 BHI-
crynapoiux vactefl. ITpoTounsle KaHaAwl Hacoca BEHIMOJHAIOT 60Jee MIHPOKA-
MH IO CPaBHEHHIO ¢ KaHaJlaMH HacOCOB, IIePeKaunBalOIIUX UHCTHIE KHIKO-
cri. O6rexaeMble NOBepXHOCTH pabodero koJeca (mepelHHH W 3agHHA AH-
CKH) YCTaHABJHBAIOT 3aNOJJHIO C MOBEDPXHOCTBIO CNHPAJBHOTO KaHaJa,

Pabouee Kosieco ONHOCTODOHHETrO BXOJa 3aKPBHITOrO THNA HMEET OT ABYX
JIO NATH JonaTok o6Tekaemoit dopMH. Birarogapsa yiunpenuio kosneca H Ma-
JIOMY YHCJy JIONaToX o0pasyloTcsl MeXJONAaCTHhle KaHa/Jbl 3HAYHTEIbHBIX
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Puc. 5.12, Hacoc tuna B

1 — zallrTHOE Kouabio; 2 — paGodee KOJIeCO; J — HUDKHSAS KDHINKA KODOYCA;

piee KOILLO; § — Kopmyc; ¢

- 3alllWrHble JTHCKH;

CKOMbKEHKESA; 9 — TOPLOBOE YNAOTHEHHe Baja; JO0 — paur; 1/ — ¢pynjaMenTHas nAuTa

4 — peryampyeMoe ynaoTHa-
7 — BepXHAA KPHIIKA KOpyca; 8 — NOMIIAITHHK
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pasMepoB, 4yepe3 KOTOPble MOXKHO IIPONYCKAaTb XHAKOCTb C KPYIHBIMH Me-
XaHHYeCKHUMH TPUMECIMHU. ,

BeacwoiBalowuii naTpy60x pacrnoyoXKed 110 OCH HACOCZ, HAMOPHBIN HaIl-
paBJ/eH BepTHKa/JbHO BBepX. [Ipn Heo6XoAuMOCTH HaNOpHBbIK maTpy6oK MO-
JKeT ObiTb ycraHoBaeH mon yraom 90° B gw6ywo cTOpoHY. ¥ HACOCOB
® 2400/75,5 HamopHBII NaTPyOOK PaCIONOXeH B HHKHEH WacTH Koplyca
nox yraom 90° x BepTHKAAbHOM OcH Hacoca (KOHCTPYKLUMs Hacoca He IO3BO-
JseT passopayuBaTh TaTpybok). DBcacwmBalomuii 1aTrpyfok Hacoces
O 146/10,5; ® 216/24 u & 450/22,5 nonBuUKEH, uYTO JaeT BO3MOXKHOCTH
3aMeHATb pabodee KoJeco He CHUMasl Hacoc ¢ IJAHTHL. ¥ HacocoB @ 2400/75,5 -
OH OTJIHT 32 OJHO IleJIoe C MepejHeH KPHILKOA Kopmyca Hacoca. Ha Bcacs-
BarmolueM naTpybke ¥ Kopnyce Hacoca (y BepPTHKAJ/JIbHBIX HACOCOB H B HUKHeH
KDHIIIKEe KOpIlyca) ITpeayCMOTPEHB! JIIOKH-DEBH3HH, Yepes KOTODhIE MOMKHO
OYHHIATh KOJIECO U KOPNYyC Hacoca NpH 3aCOpEHHH OTOPOCaMH.

[ast npegoxpaHeHus OT M3HOCAa BepXHell M HHKHeH Xpbillek KOPIYCOB
KpynHora0apHuTHBIX HACOCOB yCTAaHABJMBAIOT CMEHHbIE 3aIIUTHLIE JUCKH, H3-
rOTOBJICHHBIE H3 CTAJH HJU H3 OTOEJEHHOr0 4yryHa.

Ban macoca Bpamaercs B MOMMHNHHKAX KaueHUs, Y KPYTHOrabapuTHBIX
HacQCOB — B NOAIIMITHAKAX CKOJbXEHHs, HMEIOLIHX PasbeMHEI]] Pe3UHOBbIA
Hau aurdHodosesid (y Hacoca @ 900/45) Bkaamprm. IloAIIHOHKMK CKOJIbXKe-
HHS CMa3biBaeTcsl M OXJ1axKJ1aeTcsl YUCTOU BOJAOH, KOTOpas IO4aeTcs U3 [DO-
H3BOJCTBEHHOI'0 BOLONPOBOAA Toj pmaBienueM, Ha 0,1 MIla npesbiaomnm
JapJjieHHe B HanopHoM natpybke Hacoca. [[OAIIHIHHK CKOJNbXEHHS 3alllH-
IeH OT NPOHHKAHHS TPAHCHODPTHPYEMOH XKHIAKOCTH PE3HHOBLIM YIJIOTHE-
HHEM. :

Baa BepTHKasbHOTO Hacoca COeJUHSIETCS C BAJOM  3JIEKTPOJBHUraTe s
daaHnaMy Yepe3 TPAHCMHCCHOHHBIH BaJ-IpPOCTABKY JUIHHOH He MeHee
1,6 M. OceBasi cusia W Bec BpallAOLIHXCA JAeTadell BOCIPHHHMAIOTCS MATOH
3JIEKTDOABUTATENS.

Jns 3allyTHl Basa OT M3HOCA TIOJ CaJbHHKOM MNPELyCMOTpPEHa 3aildT-
Has BTyJKa. ¥ KpynHoraGapHTHLIX HACOCOB BaJjl OKOJIO MOAIIHIIHHKA U TOP-
JI0BOTO VIJIOTHEHHUS] MMeeT 3alllUTHOe NOKPHITHE H3 KOPPO3HOHHOCTOMKOM
CTaJIM, HaHeCeHHOe MEeTOLOM 3JIeKTpoHamJaBKu. Ing oxnaxAeHHs cajJbHH-
KOBOTO YIIJIOTHEHHS X CO3AAHHS THIPaBJHYeCKOro 3aTBOpa BO BpeMs paGoTLl
Hacoca K CaJbHHUKY U3 CHCTEMbl MPOH3BOLCTBEHHOrO BOJAONPOBCOLA HOABOIUT-
¢s1 YHCTAs BOLA NOJ AABJCHHEM, NPEBLIIIAIOMINM JABJIEHHEe B HAIIOPHOM IIaT-
pybke Ha 0,02—0,03 MIla (aaa kpynHorabaputHbix Ha 0,1 MIla).

dexanbHEle HACOCH BHNYycKawTcs ¢ moxaued 1,8~—3000 s/c mpm Hamope
5—100 m u KII[J 0,52—0,83.

Jas1 nmepekaynBaHHs OBITOBBIX M OJH3KHX HM IO COCTaBy IPOU3BOALCT-
BEHHBIX CTOYHBIX BOJ, IIOMHMO HacocoB Tuna @ MOXKHO HCIIOJNL30BaTh HAco-
col tunos $CH, ®M u ®M], paccuntaHHble Ha TepeKauHBaHHE XKHAKOCTH
C cozepXKaHHeM B3BellleHHHX MeXaHHUecKUX npuMecel. Hacockl 3Thx THMOB
OOLIYHO MPHMEHAIOT IS NepeKaynBaHUsi OyMaKHO-HEJJAIONO3HOH Macchl,
BOJIHOII CYCIICH3HH, BOJIOKOH LeJJl0/103bl. KOHCTPYKIMS HX B OCHOBHOM Ta-
Kafd e, KaK H (PeKaJbHBIX HACOCOB, MOTOMY YTO K HHM NpPeXbSABAAIOT OLHU
U Te Xe TpeOOBaHHS B OTHOIIEHHH HE3acOpAEeMOCTH M YAOOGCTBa NMPOYHCTKH.
OTH HacoChl ONHOKOJecHBle ¢ PaGoOYHM KoJecoM OTKPBITOrO Tuima JABYCTO-
pOHHEro BXOJa U OCEBBIM pa3beMoM Kopryca. [lo obe cropounst pabouero
KOJieca YCTAHOBJIEHBl 3aIIUTHHE JHCKH (M3 CTAaJAd HJIH H3 OTOEJEHHOro 4y-
ryHa). BcacpiBanomuii ¥ HanopHLI# NaTpyOKH pacnosiOXKeHbl B HHXKHeH 4a-
CTH KOpNyCa M HampaBJieHbl B IPOTHBONOJOXKHEE CTOPOHH mofA yriaom 90°
ocu Hacoca. Takoe pacnonokeHue NaTpyOKOB H OCEBOM pasbeM KOpIyca
ofecrneyyBalOT BO3MOXKHOCTb OCMOTpPA,  PEMOHTA H 3aMeHbl pabo4HX OpPraHoB
Hacoca 6e3 JeMOHTaxa TpyOoTnpOBOAOB U 3JEKTPOJBHTATENS.

Hacocnl Tunos ®CJI (¢ekanbHBIH cMeCHTEJNBHBIR IBYCTOPOHHEro BXoaa),
OM (¢pexanbubiit MaccHbii) 1 PMJI (dexanbHblii MaCCHBIA ABYCTOPOHHErO
Bxofa) BmlyckatoTcs ¢ nopaueft 45—610 a/c npu Hanope 11—39 M.
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Ha Pui6HuUKOM HacOCHOM 3aBOJAE H3TOTOB-
JicH ONBITHBIA 06pasel Hacoca-IPOSHIKH (KOH- z
crpykuusi paspaGorana HHMKTH ropxosa
MKX YCCP).

B [Isenun nas nepekayHBaHHA CHJIbHO 3a-
rps3HEHHBIX XHAKOCTEH IIHPOKO NPHMEHAOT
norpyxHble Hacocsl GupMu «DJIOrT> THMNA
CP. Hacochl uMeloT onHOKaHaabHOe pabouee
goaeco (pHc. 5.13), obecneunBalpoliee Xopo-
Wyl MNPONYCKHYI0 CNOCOGHOCTL H KPYTYI®  pyc 5.13. Pabouee Kose-
XapaKkTepucTHKy Hacoca. C MOMOIbIO HANPAB-  co nacoca CP
Asioliell TPYShl M CKOJIBSALLEro KPOHIUTeRHA [—nepesiuhi aucw 2—nonacts
HacoC YCTaHaBJIHBAIOT B NPHEMHOM pesepBya-
pe Ha OTNOpHOE KOJIEHO, KOTOpOe OJAHOBPEMEH-
HO CJYXKHT «pyHlaMeHTOM JJs Hacoca H
KOHCTPYKLHe# COeJHHEHUs HamopHoro Ima-
TpyOKa Hacoca ¢ OTBOASALIHM HAINOPHBIM TPY-
GonposogoM (puc. 5.14). Paannn coemuHe-
{A Hacoca ¢ HAMOpPHBIM Tpy6ONpPOBOLOM
OPHKHMAIOTCA JPYr K JPYry Noj AeHCTBHEM
Macce Hacoca. YrtoOn pasbeanHHTh (uaH-
Unl pH TIpoPHIAKTHUECKOM OCMOTpe Hacoca,
He TpebyeTcsl CHyCKaTbCd B NMPHEMHBIH pesep-

Byap, 4TO 3HAYHTEJNbLHO YIIPOILAET KCIJIyaTtad-
IHIO. '

§ 30. BOOJOKOJIBULEBBIE HACOCHI

Pm«c.‘ 5.14. Cxema yCTaHOB-
BQEUKOJIBH%BH& BaKYYMHBIE HaCcOoChl Ky Hacoca CP

_ - ; o 2 —ma-
(TOCT 10889—64) mpefHA3HAUeHB M CO3- oo P ot 4 —na-
JaHus BakKyyMa B HaCocax HJAH B Ipyrux am- pasaAOian Tpyda

naparax. OHH TakXe MOryT OHTb HCHOJbL30- '

BaHbl XKaK BO3NYXOAYBKH IJI CO3MaHHS HeBHICOKOro Hamopa (3—22 M) mpu
#HCHONb30BAHHH CXKATOr0 BO3JyXa B TEXHOJOTHYECKOM IpOUecce OYHCTKH
BOABL. ~ : : »

CnpoexTHpOBaHH BOXOKOJbIEBbie HACOCH IO OYeHb NPOCTOH cXeMe (pHC.
5.15). Bas paGouero koJjieca yCTaHOBJEH SKCIEHTPHUYHO B LHJHHIPHUECKOM
Kopryce Hacoca. Ilepen nyckoM Kopmyc Hacoca S3amoJHSETCA BOLOH MpH-
MEpHO A0 OCH BaJa. HpH BPalleHHUH JOIAaCcTH paGoqem KoJieca 3axBatTbiBa-
10T BOAY, H HOJ AeliCTBHEM IIeHTPOOEXKHBIX CHJ OHA OTOpAachHBaeTCs K CTeH-
KaM KOpIyca Hacoca, o6pasys KOHIEHTPHYeCKOe BOASHOE KOJbHO. B Mmecte,
rie pabouee KoJeco 6auxKe Bcero K CTeHKe KOpIyca, BOZSHOe KOJBLO COM-
puKacaercsl ¢ BTYJKOH pabouero Kojeca, a B JUaMeTPaJbHO IIPOTHBOTIOJOXK-
HOH TOYKEe BOJSHOE KOJIBII0 MAaKCHMAaJbHO yIaJieHO OT CTYIHIH KoJeca, H
HNOrPYXeHHBIMH B BOJY OCTAlOTCH JHIIb KOHHH Jonatok. O6pasoBabilieecs
CEpPNOBHAHOE NPOCTPAHCTBO MEXKAY BTYJAKOH pabGodero Kojeca H BOASHBIM
KOJBLOM M sBJdeTca pabouel MoOJOCTbIO. JTa NOJOCTh pasjeneHa Jomnar-
Kkamu pabouero Kojeca Ha OTAeJbHBIE SUelKE (a, 6, 8, 2). :

ITpu Bpamienun pabouero KoJjeca (IO XORY YacCOBOH CTPeJkH) OGbEMBl
siueeK Ha yuacTKe @—O6 yBeJWUMBAIOTCA M cosnaercs BakyyM. Ilox meitcrsy-
M BaKyyMa BO3AyX no natpyGky 7 uepes oKHo 8 BcachlBaercss B pafouylo
nosocTb. 11pH MaabHeliueM Bpailennu paGogero Koaeca 00beMbl f4eex Ha
yyacTKe 6—e YMEHBLIAIOTCH, BO3AYX B HHX CXHMaeTci H depes OKHO 2 To

" naTpyOKy 3 HarHeTaeTcs B BO3JYyX0COOPHHK.
«  Jlns mopgepXkaHus NMOCTOsSHHOro o6beMa BOAAHOIO Kojblla M s OT-
BOMA Temsa, 06pa3yIOMerocs IpH CHKaTHH BO3AYXa H TPEHHM YIUIOTHHTEJIEH,
B KOPIIYC HacOCa HeINpepblBHO MOAaeTcs BOAA W3 BOXONDPOBOJAA WX M3 LHUP-
KyJSTUOHHOTO 6auKa. -
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Puc, 5.15. BomoKoaAbueBO# BaKyyMHLIA > 1210
#acoc BBH ‘
i —pBaa; 2 — aameraTenbice OWNO, 3 — Ra- Puc. 5.16. CxeMa YCTaHOBKH BOYXOAYBKH
rHeTATeNBHBN matpyiook; 4 —kopmyc;, 5 — BBH-6
patodee KoJNeco, 6 — BOAAHOE 'KOJABNG, 7 — .
BCACHBAOUIER naTPYGOK; S — BCachlBalollee I — BO3YXOAYBKA, 2 — 3MeKTPONBHTATENb; & -~ BO3-
OKHO RYXOCGOPHHK; 4 — TGNV 230K BOL0OMBOJIHHKA

Oxnaxpaloomas Bofa BBOAUTCS B KOPIyc Hacoca uepes I0J0CTh THAPAB-
NHYECKOr0 3aTBOpa CasJbHHKA B MecTe MaKCHMAaJbHOIO BHIX0OLA JIONMATOK KO-
Jeca 3 BOASHOro KoJbla. Pacxon oxgaa;ialouled BOXbl COCTABJISET AJsA Ha-
cocos tHnos BBH u BK 0,07 1 a/c u ana nacocos tanma PMK 0,5—2 a/c.
Uro6m u3bexkaThb H3HOCA TOPILOB KPHIIIEK H KOpUNyca Hacoca, OXJAaXAaw-
1as BOAA AOJXKHA ObITh UHCTOH, 6e3 MeXaHHUEeCKHX NIPHMeceH.

Ilpn npuMeHeHHH BakKyyM-Hacoca IJs 3aJHBKH HACOCOB, MEpPeKauyHBaIo-
IIHUX 3arpsi3HEHHbIE XKHUIKOCTH, HEOOXOIHMO YCTAaHABJAUBATh MPed0XpaHHUTe/b-
HbIH 0ak A/ YCTpaHeHHS BO3MOXKHOCTH TNOIAJaHHs 3arps3HEHHOR BOAM B
BOZOKOJbIEBOR Hacoc.

Bogoxosblesble Hacockl BhimyckaioTes caeayomux Tunos: KBH — kou-
COJIBHBIH BakyyM-Hacoc, BBH — Bogokosbuesoit rakyyMm-nacoc; BK — Bo-
JokoJabLeBoil Komnpeccop; PMK — poTaluHoHHas MalliHa — KOMIIPECCOp;
JABH — BonokosblleBofi BaKyym-Hacoc nBofiHOro neictBusi. I[logaua Haco-
coB cocrasysier 6,6—450 nfc (0,4—27 M3/MHH), MakCHMaJbHbI# BaKyyM —
80—97%, makcumanbHbli Hamop — 3—22 M. [Tomauya HacocoB yxasaHa Aas
TeMIepaTypsl Bo3ayXa Iepen BcachiBaroluum natpybkom 20°C u pja temme-
paTrypn BOABI, NOCTyNamlled B BOAOKOJAbLEBOi Hacoc, 15°C; Hamop nepexn
BCaChIBAOWIUM naTtpy6kom 10 m.

3aBOJbI-H3TOTOBHTE/IHN 10 3aKa3y NoTpe6GuTesell NOCTABASAIOT BOAOKOJb-
nesble Hacocel PMK Kak BakyyM-HAacOCH HIH KaK BO3LYXOILYBKH (ra301yB-
KH) ¢ COOTBETCTBYIOUIHM KOMILIEKTYIOUIHM ©060pyaoBaHHeM. Pasauuue B
KOMIUIEKTYIOlleM OOODYIOBAHHH MeXJy BaKYyM-HacoCcaMH H BO3JYXO1VB-
KaMH COCTOMT JHIlIb B yCTpOHcTBe GaKa.

Jns BakyyM-Hacoca nocrasJjsieTcsl BOLOCGOPHHK, 060pYIOBaHHEIA ped-
JEKTOPOM I YIaJeHHs OTAe/]HBILErocs BO3dyXxa B aTMocdepy H CJAHBHOM
TpyGO#H A5 OTBOJA BOABI B KAHAJM3AUHIO, a NS BO3LYXOJIYBKH — BO3JYXO-
cOODHHK, B KOTOPOM CO03/laeTCsl NaBJIEHHE A/ YHAaJeHHs OTAENHUBLIEHCH BO-
Abl Yepe3 NONJAaBKOBHIH Pery/jsaTop ypoBHS — BOROOTBOAYHK. Bogocbopuux
HJIH BO3AYXOCOGOPHHK YCTAHABJAHBAIOT OKOJI0 HAcoca Ha NOJY HAd Ha (yH-
JamvenTe Hacoca (puc. 5.16). Ilpu He0GX0IMMOCTH H3MEHHTb MECTO HX yCTa-
HOBKH CJIelyeT HMEeTb B BHAY, UTO yBeJHUeHHe JJIHHBE HamopHoro tpybompo-
BOJa, COEIHHSAIONIEro Hacoc ¢ 6akoM, VYBeJHYHBAeT IPOTHBOAABJEHHE Ha
HarHeTaTeJbHOH CTOPOHE, UTO CHHXKAeT [I0AAYy U BaKyyM.

B coorserctBun ¢ T'OCT 10889—64 BOLOKOJBIEBBIE HACOCH JOJIMKHLE
BBLINYCKATbCS TOJNbKO ABYX THNOB: B — mpoctoro gericteus u JIB — nBoiizo-
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ro nencrsus. O6a Tuma HacocoB GyAyT H3FOTOBJAATLCH B ABYX HCIOJHEHHAX:
BH —ana paGorel B XKauecTBe BaKyym-Hacoca u K — nng paGoTel B kaue-
CTBe KOMIIpeccopa.

Komnpeccophl oTaxH4aoTCs OT BaxyyM HaCcoCOB NPH OJHOH H TOH Xe IO-
Jaue pasMepaMH H PachoJIOXKeHHeM paclpelesaHTe bHbIX OKOH, YTO N03BOJIA-
€T YMEHbIIHTh YAeJbHble 3aTPaThl MOLIHOCTH NPH paboTe KOMIpeccopa Ha
HarHeTaHHe BO3JyXa.

Bonokosbuesrle Hacoch He WYBCTBHTE/NbHB K 3albJIEHHOCTH BO3AYXa
(rasa), He TpeOyIOT OYHCTKH BO3[yXa, HONYCKAIOT NomajaHHe B HACOC XKIi/-
KOCTH BMecTe C 3acachiBaeMoi cpenofi. OHH MOTryT NMpHMEHSTbCS AJS OTCa-
CHIBAHHSA B3pHIBOONACHBIX Fa30B, Tak Kak B pabouyeM IPOCTPAHCTBe Hacoca
OTCYTCTBYIOT TPYLIHEeCS MeTaJJHYeCKHe NTOBEPXHOCTH H MacJo.

§ 31. BO3AYXO0AYBKH

Ha crannusix aspaunH u Ha cOOpyXKeHUsX, rae TpebyioTcs GoJbliye pac-
XOABl CKATOro BO3AyXa C Hanopom 09,5 M, IpPHMEHSIOT Typ60OBO3LyX0NyBK%
(TB) u narzerateau tHnos 360 u 750.IIpn Hanopax ceuime 10 M nmpuMeHs-
JOT MHOrOCTYNneH4aThle Typ60BO3LYXOAyBKH (A0 30 M) mau typboxommpec-
copnl (30—100 m). TypGoBo3ayXxoAyBKH, TYpGOKOMIPECCOPH M HarHerare-
74 paboTaloT N0 TAKOMY K€ TIPHHUHIY, 4TO U LeHTpobexHble Hacocsl. Cika-
THE H HarHeTaHHe BO3AYXa B HHX NPOHCXOOHUT IIOA AEeHCTBHEM leHTpoGex-
HOH CHJBI, KOTOpast BO3HHKAET NpH BpallleHHH pabouero KoJeca.

TypG6ososayxonyBkn OBIBAIOT OJHO- W MHOrocrymenuartsle, OIHOCTYyHEH-
uyaTble TypOOBO3AYXOLYBKH pa3BHBAIOT HAnop 3—6 M, MHOTOCTYyHeHYaThe —
630 M. MuoroctyneHuyatble TypOOBO3AYXOLYBKH H3TOTOBJASIIOT C YHCJIOM
cTyneHed He Gosee yetnipex (pHc. 5.17).

Kopnyc Typ60oBO3LYXORXYBKH UYYTYHHBIH JIMTOH C OCEBBIM Pa3beMOM; CO-
CTOHT M3 CEKUHH, OTAEJEHHHX NPYr OT Apyra meperopoikaMH (Tak Hashl-
BaeMbiMH aHadparmamu). BHyTpu Kopnyca Bpaliaetcsi pOTOp, COCTOSILLHI
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Puc. 5.17. YernipexcTytieHuaTas TypGOBO3NYXOLyBKa
"1 — onopH; & — Bal; 3—6 — paboiHe Koaeca
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H3 Baja H HacaXeHHBIX Ha Hero pabouux Kosec. Baa poropa crymeHuaroi
{hopMHl ¢ yTOJIIEHHEM OT KOHLOB K cepefuHe (ass yxoOCTBa npeccosoi iie-
CafiXyu KOJIeC Ha BaJj) H3TOTOBJAIOT H3 YIJIEDOJMCTON cTaiu. Baa umeer ase
II2PHKONONIIHAHHKOBLIE ONODPH (B HEKOTOPHIX KOHCTPYKILHSIX BCTPEYaloT-
Cs TPH ONOPHI). .

PaGoune koneca Typ6OBO3AYXOAYBHBIX MAIUMH, KaK IPaBUJIO, GHBAIOT
3aKPHITHIMH C JIONATKAMH, OTOTHYTEIMA Ha3aJ OTHOCHTE/IbHO HampaBJeHHsE
Bpauenns Bana. Koseca ¢ TaKuMH JonaTkaMy OTJAHYAIOTCH GOJiee BHICOKHM
runpasiandeckum KIII u o6ecneunBaior Gosee MIHPOKYIO 30HY YCTOHUHMBOI:
paGotei. s HMSrOTOBJEHHs JIONATOK HCNOJB3YIOT HHKENEBYI, JHCKOB -—
XpOMOMOJHGIEHOBYIO cTalH (B MeHee OTBETCTBEHHBIX CJydYasix — BBICOKOKa-
YEeCTBEHHYIO YIJIEPOAUCTYI CTaJb).

TypGoBo3nyxonyBkyu paGoTaior Ges OXJaMACHHS CKUMAEMOTO BO3AYyXa,
TaK KaK IpH Da3BHBAEMbIX AABJEHHAX CXKAaTH] TeMIepaTypa BO3Idyxa IIOBHI-
Wwaercs Tobko 10 170—200°C. Hdasi Typ6OKOMIpEcCOpOB NPHMEHeHHe OX-
JaXKIEHUs SIBJISIeTCA 0653aTeNbHBIM,

CMaska NOAUIKNHAKOB KOJBIEBAs, XKHIKHM MacjJoM; MACIo 3aJuBaeTcs

yepe3 CeTKy-QUIbTP, MOMELIEHHYIO B BepXHel KpHIIKE KOPIYCa NOLIIHIHH-
Ka. Macjo B NOALWMIHUKAX OXJaXKAaeTca BOLOH, MONaBaeMOd B HUKHIOW-
4acTh KOpIlyca ONOpHl HoAWHNHHKA. Pacxox Boabn Ha oxJaxJAeHHE COCTaB-
asier ot 2,1 M¥/u (ans TB) mo 20—40 m3/u (mns Harseratenef Thnos 360
u 750). _

B cucremax BO3ZyXOMOAAauH MOXKeT BO3HHKHYTb HeycToliumBas paGora
(ABNeHHe noMnaxa), TaK KaK XapaKTepHCTHKa TYPGOBO3AYXOLYBKH HMeeT
3anajalolui yyacTOK — 30HY HeycToHyuBOo# pabornl (cMm. § 17). Hsnenune
nomnaxa o6yc/OBJEHO LEeNHIM PANOM IPHUYHH H KpafHe HeXKeJaTeJbHO NpH
napajJjeabHofi paGoTe HeCKONMBKHX TypBososayxoaysoK. Hapyuiedne mnoc-
TOSIHCTBA pabovero pexuMa cHAcTeMbl 0c060 ONAacHO BBHAY PE3KOr0 CKAuyKoO-
06pa3HOro NOBHIIIEHHS NaBJEHHS B TIOTOKE H KaK CJEICTBHE YBEJIHUCHHs
I14BJIEHMA B BO3AYXONPOBOZE H B pabouux ysJjax YCTaHOBKH.

Jlast 32aIIMTH YCTAHOBOK OT IOMNAa)Ka 3aBOXHI-H3TOTOBHTEIM MOCTABJSIOT
NPOTHBONIOMIIAKHbIE YVCTPORCTBA C BBINYCKHBIM KjamnaHoM, o0ecliequBarolHe
aBTOMAaTHYeCKHH cOpoc H3OHITOYHOTO KOJHYEeCTBA BO3AYXA NPH JOCTHXEHHH
HargeraTesieM KPUTHYECKOH NOOavH.

OnblT 3KcnuIyaTanuu TypGOBO3LYXOAYBOK M HarseTaTesed II0KasbiBaer,
YTO NPH NOCTOSIHCTBE peXHMa pabGOTH yCTaHOBOK -— TMOTpebutesell BO3LY-
xa — noMnax He Habuaonaercd. Hanpumep, ypoBeHb BOIB B a3POTEHKAX,
Kylda NOMAaeTcss BO3AYX, CPABHUTENbHO IOCTOSIHHBIA, M TO03TOMY 00bLeM H
AaBJIeHHE TOJaBaeMOoTo BO3/yXa HE H3MEHAIOTCS B GOJBIUHX Npegenax. JTo
coziaer Asisi TypGOBO3NYXONAYBKH HJH HarHeTateas TIOCTOAHHEIA PeXHM pa-
GOTHI CHCTeMB H NPH HaAJeXalleM BbIGOpe PeKMMHON TOYKHM PabGOThl HCK-
J104aeT BO3MOXKHOCTb BO3HHKHOBeHHs nommaxa. HWucturyr CorosBoloKa-
HAJNPOEKT NPHMEHMJI pPAJ KOHCTDYKTHBHEIX Y3JI0B [/ HAarHerarejei
360-21-1, HCKIIOUAONIHX POTHBONOMIIaxHLle YCTPOHCTBA: Ha OCHOBHOM
HarHeraTeJbHOM BO3AYXONPOBOAE YCTaHABJAHBAeTCd 3aJBUXKKA, a TakKKe
OTBOJ, C 3aJABHXKKOH A/ cOpoca Bo3ayxa B aTMocdepy!l.

OreuecTBeHHAst NPOMBLILIGHHOCTh H3TOTOBJSET TYpPGOBO3AYXOAYBKH 10
THHOpasMepos ¢ nopauelr 2600—18000 m3/y npu Hanmope 3,6—9,5 u Harue-
TaTeJH ABYX THIOB ¢ mnogadeii 22 500—45 000 m3/u npu nanope 8—6,5 M.
MOLIHOCTDL 2seKTpoasurarens 630 u 1300 kBT,

§ 32. HACOCHI-NO3ATOPDBI

B peareHnTHOM X03s#CTBe CTAHIHH BOILOMNOATOTOBKH H OUHCTKH MHUTHEBOM
BOAB!I IpUMeEHSAIOT HacocH THna HJI (nacoc mosupoBoumsiii).

! IToapoGro cM. «Cnpapounnk no crennaspusiv padoram», [Tog pex. A. C. MOCK B B~
TaHa M., Crpoftuanar, 1970.
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Puc. 5.18. Hacoc mozuposounuii HI,

| - WTOK; 2 — AAYEXKep, 3 — MHAPOUMVIHHAD, 4 — KxopobKa peryaAnpyoulers MeXannama; § — kopobxa npu-
BoAa; 6§ — 5JeKTPOABHraTeNb ’

Hacocel tTama HJI npuBonHme TrOpU3OHTalbHbie. (HJIM BEPTHKAJbHHE)
ONHOTIIYHIKEPHBIE OLHHAPHOrO OEeHCTBHS NPHMEHAIOT AN HEpEeKaynwBaHHA
gUCTHIX HEATPAJbHEIX M ArpeCCHBHBIX MHIKOCTeH, SMYJLCHH H CYCIEH3HH U
TeMnepaTtypoii ne Gosnee 85°C.

KOHCTPYKIMS HACOCOB 3TOrO THNA MAKCHMaJbHO YyHHdHuKpoBaHa. Bes
cepHsl HACOCOB CO3JaHa Ha 6ase ONHOTO PEry/HPYIONIero MEXaHu3Ma H THA-
POIHJUHAPA CEMH THIOPAa3MEpOB.

Hacoc cocToMT ¥3 THAPOUMAMHAPA, KOPOOKH PETyJHPYIOIero MexaHH3-.
Ma, KopoBKu npuBoia, aaexkrpossuratens (puc. 5.18). Tlporounas wuacre
FHIPOUHNHHIPA BHIO/IHEHA U3 XPOMOHHKENEBOH CTaH. YNJIOTHAIOLIHE MaH-
XeTHl TIYHKEPa H3COTOBJNEHH H3 MAac/J00eH30CTONKOA De3HHLl uau H3 Qro-
pomnJiacra. ' :

Tlomawa Hacoca peryanupyerca ot 0 o MAaKCHMyMa H3MEHEHHEeM IJIHHH
xola IUTOKAa H nAyHx=pa. Peryampyomufi mexanusm = obecnequBaer
naaBHoe GeccTyneHYaToe M3MeHeHHe NMOAa4YH Kak Ha XOOy, TAaK H NPH BHK-
JIOUEHHOM 3JeKTpoiuBHrarese. Peryaupyiownii Mexaun3M HMeeT MHKDOMeT-
PHUECKYIO INKaJy C UEeHOH JeseHusi, pasHo#i 0,1 MM, H yCTPOACTBO JJist
KOMIleHcau¥u AiodTa B pespbe peryJHpOBOYHOH radkH, 4TO HCKIIIOYAeT ca-
MOINPOH3BOJIbHOE pa3peryiupoBaHue Hacoca. IlorpemHocTe B LO3HDPOBaHHH
He mpesbimaer 0,5%.

Hacoch-103aTopsl ¢ IOMOLIBI nepeXofHHX GoHapedi U My(PT MOXKHO
O6DBEeAHHATL B ABYXIJIYHXKepPHBIE ¥ MHOTONJYHXKEDHBIE arperaThl, NIPHCOEIH--
HSiT IOCJIelOBATeNILHO PeryJHpYIOIINe MeXaHH3Mbl C . THMAPOUHIHHADPAMH K
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ONHOMY 3JIEKTpOABHraTen10. Takne fo3aTopHble arperaThl (JIA) BhnyckaioT
JABYX-, TPEXUHJHHAPOBLIMH, M OHH MOTYT JO3HPOBAThb OJHOBPEMEHHO [1Ba HJH
TPH peareHTa. Hanpumep, Ha cTaHIHH OYHCTKH BOJbI MOXHO OJHOBPEMEHHO
JIO3HPOBATh KOATYJ/SHT, IOJHAKPHIaMHI H H3BECTKOBOe MOJ0Ko. Hacocki-
J032TOPB! BRIYCKAalOT CEMH THNOpasMmepos ¢ nogauei 2,5—100 jg/y u pasBu-
 BaeMhiM Hanopom 100—4000 .

‘§ 33. BONLOCTPYAHBIE HACOCHI

K cTpyHiHBIM HacocaM OTHOCATCS: BOLOCTPYHHBIE HAcCOCH, paboTawiue
Ha BOJle; 3XKEKTOPHl -— Ha rase HJIH Ha BO3/lyXe; HHXKEKTOPH — Ha 1ape;
THAPOSJIEBATOPHl — Ha ropsYed BOXBI; ra30- HJM NapOCTPYHHBIE KOMIpecco-
pbl — Ha rase WJM Ha nape.

Bce mepeuncsienHble CTPYHHEIE HACOCH H anmmapaTsl paGoTaioT Mo obie-
My NPHHLUHIY: KHHEeTHYECKasl 3HepTHsl pafouefl KHAKOCTH nepefaercs mepe-
KayHBaeMOH XKHIKOCTH AJS €e 3acachIBaHHs H 1OJbeMa.

[Ipunuun paGorel BOZOCTPYiHOro Hacoca omHucaH B § 4. 3mech coobiia-
HOTCA JONOJHHTE/IbHbIE, B OCHOBHOM ONBITHLIE, JaHHbIE 00 ONpeleSeHHH He-
KOTOPBIX pa3MepOB H KOHCTDYKTHBHBIX 3J1€MEHTOB BOJOCTPYHHBIX HAaCOCOB
{puc. 5.19).

Paccrosinue MeX1y MJIOCKOCTSMH BHIXOJAAa H3 HacafKa H BXOLOM KH-
KOCTH B KaMepy CMeUIeHHs BOAOCTPYHHOTO Hacoca IpHHEMaercs: [=2d,
(do — nuaMeTp BBIXOJHOrO OTBEPCTHS M3 HAcaaxa).

Hacanox BogocTpyHHOro Hacoca NMPHHHMAIOT KOHYCOHZA/JbHBIM, CXOAfA-
IIHMCA ¢ KPHBOJHHEHHBIM mpoduieM Co CAELYIOUIHMH pasMepaMi:
r=(3..5)do; 1,=1(0,25...0,5)d, (!} — anuHa UMJIHHADHYECKOH YACTH Hacal-
Ka; r-— panuyc CONPSKEHHH MeXAy UHJAHHADHYECKHMH Y4acTKaMH Hacax-
Ka). ,

HnaMeTp BbIXONHOA WHIHHADHYECKOH YacTH Hacaaka do ONPefesioT 1o
3afaHHOMY Q:

ndﬁ / P
4 p '
rae Qc— pacxox pabouyei KHAKOCTH, M3/cC;

I — XO3h(HUHEHT pacXoia, NPHHUMAaeMBli paBubiM 0,96;

py— naBneHHe pabouell xugKocTH, [1a;
p — TJIOTHOCTD, KI/M3.

Paamepnl kaMepbl CMelIeHHs OKa3blBalOT Goabuioe 3Hayenne Ha KII1JI
BOJOCTPYHHOro Hacoca. KaMepa cmelleHHsi KOJXHA TIPHHSTH NMOTOKH pabo-
YeH M 3acachLiBaeMOH JKHAKOCTH H Npeobpa3oBaTh MX B eJHHLII TypOyJeHT-
HBIH NOTOK C XapaKTepHHIM pacrpeieieHHeM cKOpocTed.

[Tpodeccop I1. H. KaMeHeB pexoMeHAyeT CMeCHTeNbHYIO KaMepy BHI-
TIOJIHATE UHJAHHIPHYECKOH (OPMEI HOCTOSHHOTO CEUEeHHs, AJHHOH

I = (9...12) (dy —do),

chl"‘
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Puc. 5.19. Bojocrpyitunii Hacoc
1 — noason patovell RUAKOCTH; 2 — HACAMOK; d — UHNHHADHYECKAd YacTh HacCaaka; ¢ —Kamepa cMee-

uud; 5 — puddysop
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thae d; — OJHaMeTp KaMephl cMelle-
Hus, koropbiit mpod. E. A.
3aMapHH  PeKOMEHIYyer
npunuMath paBHeiM (1,5.. . /7

2,5) do. A

Hnuna guddysopa

d;-—da

"= Tgiga

rie ds—AHaMerp HanopHOro Tpy-
6onpoBOAA;
@ — YroJ KOHYCHOCTH audpdy-
30pa; peKOMEeHLyeTCA gpn- ~
HHMaTb paBHbIM 4-—80 . ] 5
[IpuBeficHEBIX BbIpaXeHHH N0- —
CTATOYHO, YTOOBI ONpefeHTs OCHOB-
Hble pasMephl BOAOCTPYHHOro Haco-
cal. OcranbpHbie pasMepbl NPHHHAMA-
10T KOHCTPYKTHBHO.
BopmocTtpyiiHpie HacoChl LIEPOKO
PUMEHAIOT IIPH NPOHSBOACTBE 3EM-
asubix paGot cnocoGoM THIpOME-
XaHW3aluH M TpH jpobnide HEpyaL-
HBEIX HCKOTAeMuix (mecok, rpaBuit):
Ha HACOCHBIX CTAHUHAX — AJad 3@~
JMBKH HacoCoB nepej IYCKOM HX B ’
pabory, AJd TOBHIIICHAS BHICOTH!
BCachlBaHHsl HacOCOB; Ha KaHaJH-
3aIHOHHBIX OUYHCTHBIX COOPYXKEHHU-
X — A BHITPY3KH IlecKa H3 mec-
KOJIOBOK, JJs  llepeMeildBanHd
ocajKka B METaHTEHKax; Ha BOMO-
NPOBOAHKIX OUHCTHBIX CTAHIHUAX —
IJS BLITPY3KH M 3arpys3kd QHabT- A
pywoulero c¢ios B ¢uabrpax. Ilpu-
MEHSIOT HX TaKXe JJf OTKaykH
BOAK K3 rﬂyﬁlOKHx prﬁanHx KO- Puc. 5.20. CxeMa aBTOMaTHUECKOH YCTaHOBKR
JOALEB H apTe3HaHCKHX CKBAXHH, JUI5 TIOJ'beMa BOJH H3 CKBAKHHb

B HI‘JIOQ)HJIprOBbiX YCTaHOBKAaX. 1 — pcachiBaiolllan Tpy6a; 2 — HacaloK; 3 — KaMepa

Ha puc. 5.20 npusefiena cxema — gueusmn  amddysop: 4~ wpyca, modmonsmuian pa-
ABTOMATHUYECKOH BOAOCIIOABEMHOH THKAALHABIN Hacoc, 7 — HAMOPHBIE DesepByap
YCTAHOBKH C BOJOCTDYHHBIM HAaco-
coM (B KOMIJIEKTE€ ¢ BepPTHKaJbHBIM HacOCOM, YCTaHaBJIMBaeMhHIM Ha MoO-
BeDXHOCTH 3eMJIH), H3roToBasgeMon ¢upMmoit «Grundioss pumper». Takue
YCTAHOBKH IPHMEHSIOT AJ8 MOJBbEMa BOABI H3 CKBAaXHH ray6HHOH Ao 80 M.

K nxocrouHcTBaM BOZOCTPYHHEIX HacOCOB CJIEXYET OTHECTH:

JIETKOCTb M3TOTOBJICHHSI B YCJOBHSIX CTPOHMTEJbHOH NJOHIAJKH, TaK KAK
HAcoC COCTOHT H3 TpPeX OCHOBHHIX HacTefl: HacalKa, KaMmepbl CMEIIeHHs H
audbysopa; Bce 3TH 4aCTH JIErKO H3TOTOBHTb H3 TPY6, Bceria HMeIOMHXCA
Ha CTPOUTENbHOHN MJOINAJKE;

OTCYTCTBHE ABHXKYIUHXCA YacTeH, 4To obecnedyHBaeT HaleXHOCTh paGo-
Thbl, MPOCTOTY IKCIJIyaTalMXd H GOJBHIYI0O NPOJOJKHTENBHOCTL paGoTnl Ges
PEMOHTa; -

BO3MOXHOCTb YCTAaHOBKH 3JIEKTPOJABHraTesast OTHEIbLHO OT Hacoca (pa6o-
4ast KHUAKOCTb NMOJAETCsA 3a HECKOJbKO [IeCATKOB HJIH COTEH METPOB OT ONHO-
rO HarHeTaTesas K HeCKOJbKHM BOJOCTPYHHHEIM HacocaM);

N G

! Tlonpo6uuit pacder cM. Kamenen II. H. T'maposnesatops B cTponTenbctse. M,
Crpofiusnar, 1964.
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BO3MOXHOCTh N1€peKaYHBaHUA I'DaBHIHO-Ue6EHOUHBIX CMecell KPYNMHBIX
{ppaxuuy;

6ecliyMHOCTD paBoTHI.

HenocraTkaMu BOZOCTPYHHEIX HACOCOB SBJSIOTCH HU3KHI ko> Puiuenr
MOJe3HOTO AeHcTBHA (15—27%) M HeoGXOLHUMOCTL MOmauH GOJMLINOrO o6be-
Ma paGoueii KHUAKOCTH (ONBIT SKCIUIYaTallHW NOKA3BIBAET, UTO 06BEM pabo-
UeH XHAKOCTH B 1,5~-3 pasa mpeBblnaer 0o6beM OTKaYHBAEMOIi).

§ 34. CHEILHANBHBIE HACOCHI

Hacocer nas xumuueckn arpeccusunix xmakocreii (T'OCT 10168-68).
UenrpoGexnbie Hacocsl THna X (XHMHYECKHe)!, TOPH3OHTAJIbHbIE KOHCOMb-
Hbl€ OJHOCTYIeHuaThle, ¢ pa60YHM KOJMECOM ONHOCTOPOHHEro0 BXOLA KHIKOC-
TH, NpeJlHa3sHaYeHbl /s IEPEKaUYMBaHUA arpecCHBHBIX XKHAKOCTEH, He COAep-
HKalluX B3BCIIEHHBIX YaCTHL HAH coxepxamux 1o 0,2% no Becy Teepanie
BRIOUEHHs pasMepoM 10 0,2 MM, ¢ TemmepaTtypol oT —40 o 4-80°C, ymensn-
HeIM BecoM 1,3-10% — 1,85 103 H/M3. Hacocel MOXKHO yCTaHABJIHBAaTh KaK B
3aKPHITBIX NOMEUEHHSX, TAK U HAa OTKPHTHIX NJOLIAAKaX. o

Takue HacocH MPHMEHAIOT B cUCTEMAaX OUMCTKH IHTHEBOH BOABL H BOJO-
MOJIrOTOBKH JJISl NePeKauHBaHHs KOAryasHTa (cy/abdaTa ajioOMHHHS), XJIOp-
HOM H3BECTH, PereHePalMOHHBIX KHCJIOT, PACTBOPOB M APYrHX KOPPO3HOHHBIX
XKHIKOCTeH. B KaHaMH3aNMOHHBIX CHCTEMax HX NPHMEHAIOT IJIS HepeKaun-
BAHHS arpecCHBHBIX CTOYHHIX BOJ IIPOMBIILVIEHHBIX NpPEeAnpHATHH. .

Brinyckaorcs HacocH TMna X B HIECTH pasjuyYHBIX HCIOMHEHHAX B 3a-
BHCHMOCTH OT MaTepHaJa JeTajell IPOTOYHOH YaCTH: ,

Yraepogueras CTamb . . . . . . . . . . . e .
Xpommeras  » b e o ‘ ’

XpoMOHHKeNeBas  » e e e e e e e e e e
XpOMOHHKENLMOMHONEHOBAS CTAMb . . . . . . . . . . . . .
X POMOHHKeILMOMHO AEHOMEIUCTAST CTADb - -
QeppocHaHl . . . . . . . . . . T

:;mxh»

Hcno/nenne Hacoca BHIGHPAIOT HCXOAS M3 KOPPO3HOHHOM CTOMKOCTH Ma-
TepHasa Jierajed MPOTOYHOH 4acTH B NepeKauUMBAEMONH XKHAKOCTH (Ha BOJO-
HIPOBOAHO-KAHANHU3ALHOHHLEIX COOPYXKEHHAX NPHMEHAIOT OOBIYHO HACOCH HC-
nonuenns K). lenTpoGexHble Hacock THna X BHIMYCKAIOT ¢ MATKHM CaJIbHH-
KOM U TODIOBLIM KJIH CTOSIHOYHBIM YIVIOTHEHHEM. _ '

- Tlose paGoT Hacoca MokKer GHITH pacHiupeHo. 06TOUKOR pabouero Ko-
Jeca no juamerpy. ~ - o ’
. Jpu skcnnyaTauun Hacocos THna X HeOGXOZNMO OMHHTb O CJIelyIoIeM:
Jipn_NyCKe KOpNyC HAcoCa H BCACHIBAIOIIHHA TpyOONPUBOX NO/KHEL OLITh 3a-
NOJIHEHE FKHNKOCTHI0; HYCR HACoCa CiiedyeT IpONIBOAATE TOALKO HpH 3aKphi-
TOil HamMOpHOH 3aJBHIKKE; BO H36eaNnHe HarpeBa KHIAKOCTH B KopIyce Ha-
€OC MOxeT pafoTaTh IPH 32KPHITON HATIOPHON 3aABHXKKe He Goee 2—3 MHH;
HeJIb3s1 IIPOM3BOLAHTL MYCK HACOCA NPH 3aKPHITOH HJIHM HENOJHOCTHIO OTKDHI-
TOH 34/IBHXKKe Ha BCAcHBAIOLIEM TPYGONPOBOE.

Pa6ouee ko/eco Hacoca MOMKeET GHITb HSTOTOBJIEHO C PA3TPY30UHBIMH OT-
BEPCTHAMH HJIH C 3aKPBITHIM HMIIEJNIEPOM, ZHAMETP KOTOPOTO paBeH AuaMert-
PY pabouero Koneca WK Goiiblile €0 (y HACOCOB CO CTOSHOUHBIM YINIOTHEHH-
eM). PaGouee kosleco M THII YIVIOTHEHHS Bada BHIGHDAIOT B 3aBUCHMOCTH OT
JdaBJieHHus Ha BXOJle B Hacoc. ' ‘

Hast 06pasoBanus ruapo3aTBOPa, a TAKKE HJIS CMA3KH H OXJIaAXKICHHA
CanbHMKa ¢ MArKOH HAGHBKOI B Hero mopaetcsi 30—50 Ji/4 3aTBOPHON XuJ-
KOCTH NiOA AaBieHHeM, KoTopoe Ha 0,1 MIla npeprinaer gasinenne BcachiBa-

! Yenosnoe o6osnauenne Hacoca: nepsas uudpa — IHAMETP BeacHiBAIOLIETO natpy6-
Ka, MM, yMeHbltieHBA B 25 pa3; OyksBa — 0603HauYeHHe THNIZa HAcoCa; CAELYIOIIas nugpa —
KO3(Q(MHIHEHT GHCTPOXOAHOCTH, YMeHbIIEHHBI B 10 pas; 6yksa sa uudpoii — oSo3Havenue
Marepnana MpOTOYHON YacTH Hacoca; mociemHHe nudpa H 6YKBA — BHA YIVIOTHEHHS.
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Puc. 5.21. Hacoc 2X-6J1-5
{ — paGotee Koleco; 2 —mMuesvrep; J — caNpHMKOBAS HaGHBKA; 4 — KeHTPOSemHEI PETYAATOP; 5 — BOS-
BPaTHAS NPYIKEH

Hus. B KauecTse 3aTBOPHOH KHAKOCTH MOXHO IPHMEHSTh JI00YI0 HelTpaJib-
HYIO HETOKCHYHYIO JKHAKOCTb ¢ TeMNlepaTypoii He Gosee 50°C Ges mMexaHHuec-
KHX B3BELIEHHBIX yacTull. ITpocaunBaHMe 3aTBOPHOM KUIKOCTH B paGouyio
nonyckaercs B pasmepe e Gosaee 20—30 ja/u.

I1pn nepexaynBaHHM arpecCUBHHIX, TOKCHYHBIX, JOPOrOCTOSLINX H APYIHX
KHIKOCTeH, yTeuka U pasbaB/ieHHe KOTOPHIX HeJONMYCTHMH HJIH HeXelaTeln-
HBI, C/IelyeT NPHMEHSTh TOPLOBOE YIJIOTHEHHE.

Y HacocoB €O CTOSHOYHHIM YILIOTHEHHEM BaJj Hacoca CBOGOIHO nepeme-
IMAETCs B OCEBOM HANPABJEHHH H BDAIAETCS B POJIHKOBOM M LIAPHKOBOM
MONMIHIHHKAX KAUCHHS. _

CrosiHOYHOE YIVIOTHEHHE COCTOHT H3 CaJbHUKA (puc. 5.21) u nMmennepa.
Korza nacoc me paGoraer, KOHycHas 4acTb CTYIHIH pabouero koseca nox
LeHCTBHEM BOSBPATHOH NPYXUHH IIOTHO NPHXKATA K CAJTLHHKOBON HabHBKe.
[Ipn BkiOuenun Hacoca HauMHaer paGoOTATh HMIeJNJlep H LHeHTPOGEeKHbIH pe-
TYASITOP, KOTOPLI NPeOL0/IeBAET CHIY BO3BPATHON NPYIKHHH H cMewaer po-
TOP B OCEBOM HAaNpaB/JEHHH—B CTOPOHY BCACHBAaHHH. Mex1y KOHYCHO
YacTblO 3aIUTHOH BTYJKH H CAJbHHKOBOH HaBHBKOI obpasyercsi 3a3op Ao
0,56 mmM. UMnemsep cosgaer paspe:xeHne B NpelCaJbHUKOBOH KaMepe U TeM
CaMbIM NPEJOTBPAIIAeT YTEUKY KHAKOCTH yepe3 3a30p. s mepeKauuBanus
ALIMAIHXCH HIH MCHAPRIOMHXCS KHIKOCTeH HAcOCHl CO CTOSHOYHBIM yIEOT -
HEHHEM IPHMEHATH He/b3fl, TaK KaK Naphl MOTYT NPOHHKHYTH yepe3 3asop .
B IIOMeIIeHHe.

Hacocur tuna X ¢ geranamu nporounost wacry us MeTaJjlla BBIIYCKAIoOT C
nonaued 2,2—700 m3/y npu Hanope 10—90 .

Hacocel BuHTOBBIE. OTevecTBeHHAS NPOMBIIVIEHHOCTh H3TOTOBJISIET OLHO~
BHHTOBbIE Hacochl THna 1B (IOCT 18863—73) u TpexBHHTOBLIE HACOCH TH-
na 3B (I'OCT 10056—70). :

PaGounMu opranaMu y OIHOBHHTOBEIX HACOCOB ABJIAIOTCH ONHO3AXOMHBI
BHHT M IByX3aXOLHasA 0GOAMa. ¥ TPeXBHHTOBHIX (pHc. 5.22) — tpu nByx:a-
XOMHLIX BUHTA C UHK/IOHLANbHBIM 3aLeMIeHHeM, KOTOPhle MAOTHO 3aMKHYTHI
KallCy/JIbHBIM KOPNYCOM. BHHTH ymaoTHsOTCS MeX1y co00#i B akCHaJbHOM
Hanpas/ieHHH. O6a BelOMBIX (npHIenHHX) BuHTa IIDHBORATCA B JeHCTBHE
IpH BPAIEHHH BENYINErO BUHTA, KOTODHI gepes 3MIACTHYHYI0 MydTy coemn-
HeH C 3JIeKTPOJBHI ATENEM.

IMpu BrAwOYenHn SJAEKTPOABHIaTe/Isl ¥ BPallleHHH BeAyINero BHHTA npoMe-
AYTKH MEXKAYy HAM M BeZOMEIMH BHHTaMH 3alOJHSIOTOS nepeKayHBaeMoil
HUAKOCTBIO, KOTOPas Ge3 CAABIHBAHMA HaNpaBJsieTcs GecripephbIBHO CO CTO-
POHE! BCACEIBAHHA K HATHETATeNbHON CTOPOHE Hacoca, ' '
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Hacocnt tunos 1B u 3B #aro-
TOBASAIOT ¢ ONHOCTOPOHHHM TNOJIBO-
NOM BOABI, Hacock THna 3BX2—c¢
ABYCTOPOHHHM IIOJBOJOM BOJBI.

BHUHTOBBIE HACcOChl NPEHMYILECT-
BEHHO TMPUMEHAIOTCA B XHMHUYECKOH
NPOMBILIJIEHHOCTH, B CHCTeMaXx IHA-
ponepenad, B MPOU3BOACTBE MHHE-
panbHblx Maces u T. A. Hacocu B
XHUMHIECKOM MCHOJHEHHH, HaNpH-
mep 1B6/10X, npumensizor AJs ne-
peKauHBaHUA M NOSHPOBAHHA KOa-
IyAsHTa Ha BOLONPOBOJHBIX CTaH-
nuax. Mexay TakHM HacocoM H
3JEKTPOABHTaTEJeM yCTaHOBJICH
pYyuHOH BapHaTOp, TNO3BOJSIOUIHH
pery/upoBaTh CKOPOCTb BpaIlEHHAs
B 3aBHCHMOCTH OT Heo6XOIMMOM TIONauH JO3HPYEMOro pearenta (mojava Ha-
coca 1,4—6 m%/u, ganop 40 m). Ilpeanosnaraencsi nepepecTd STH HACOCH Ha
aBTOMATHUECKOE [103HPOBAHHE, NPOIOPIHORaNbHOE PACXOLY BOABI, IyTEM 3a-
MeHBl PYYHOTO BAPHATOPA Ha JICKTPHUECKHH.

Jla6upuntHble Hacochl (puc. 5.23). ITo npHHLKMNY AeficTBHA NaGHpHHTHBIH
Hacoc — BHXpeBoii. [IpoTouHast yacTh Hacoca COCTOHT H3 CHHPANBLHOTO KOp-
nyca, HanopHO# KPBILKH, PHIb3LI KOPIyca 1 pabouero xoseca.

PaGouee koseco JaGHPHHTHOIO HACOCA H3TOTOBJSAIOT B BHAE LUWIMHIpA.
Ha BHelrHefi OBepXHOCTH LHJIMHAPA HMEIOTCH BHHTOBBIE KaHaJbl; Ha BHYyT-
peHHell OBEPXHOCTH TH/IB3L KOPHyca HAcoCa TAKkKe BHIMOTHEHE! BHHTOBLIC
KaHaJbl, HO IPOTHBONOJOXKHOrO HanpapleHusi. Mexny HENOJABUKHON THJb-
308 KOpIyca M BpallaioHuMcs pa6oynm KojecoM yCTaHOBJIEH 3a30p 0,3—
0,4 MM (mpaktuuecku oH gocruraer 0,7—0,8 Mm).

TIpu Bpamenun paGouero Kojeca OTHOCHTENBHO Kopmyca C rpe6HA KaHa-
Jla CPHIBAIOTCA BUXDH H B pe3y/ibTaTe IOJYYalOmerocsi o6MeHa KOJTHYEeCTBOM
NBHXKeHHs XHUAKOCTb yBJEKaeTcs IO BHHTOBBIM KaHaslaM Koplyca; B TO Xe
BpeMs B OTHOCHTEJLHOM JBHXKeHHH KaHasbl KOPIYCa YBJEKAloT XKHAKOCTh
B KaHaJbl pabouero Kojaeca.

BcaceBawouuil 1aTpy6ok (B 3aBUCHMOCTH OT YCJOBHH MOHTa:Ka) MOXer
6LITb PacIoJOXKeH FOPH30OHTAJNBHO H/IM BEPTHKANBHO B IVIOCKOCTH, MEpIIeH-
JMKYJAPHOH OCH Hacoca, HaNMOPHBIA — FOPH3OHTAILHO IO OCH HACOCA.

Jla6HpHHTHEIE HACOCH BHNYCKaioT ¢ nogavef 0,9—6 Jsi/c npu Hanope 21—
150 M. [lone paGorh Hacoca Moxer OBITh pacumupeHo 06Toukoit paouero

XoJieca 1no nJivHe.

Puc. 5.22. Hacoc 3B

J — pepylwHfi BHHT, 2 — BeJOMble BHHTHI

AANN NS

T Z m

Parc. 5.23. Jla6upunTHHI Hacoc
{ — nanopaas KPHIIKA; 2 — MHAB3a; 8 — paBogee Kovieco; 4 — wopIye
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3nauenne KIIJ] naGHpHHTHHIX HACOCOB Takoe e, KAK H y OOJBUIHHCTBA
BHXPEBBIX HaCOCOB, OJJHAKO UX KOHCTPYKTHBHbie (OPMBI MO3BOJISIIOT H3[OTOR-
JATb 3TH HacOCHl C MeHblleH 3aTPpaTol MaTepHaJoB Ha Te XkKe NapaMeTphl.

I'JIABA 6

HACOCHI, NPUMEHSAEMBIE
NPH NPOH3BOJACTBE CTPOHTEJIbHBIX PABOT

§ 35. TPYHTOBDBIE HACOCDI

I'pyntoBbie nacocul THna I'p, neHTpo6exkHble KOHCONbHBIE OJHOCTYIEHUZ~
Thie, ¢ pabOYHM KOJecOM 3aKphITOro THIAa OJHOCTOPOHHEro BXO[a, NpefHa-
3HayeHbl JJs NepeKauHBaHHA THAPOCMeceld ¢ TBePALIMH BKJAIOUEHHAMH dYac-
THI, TPYHTa, PYABl, 30Jbl, HI;1aKa W TOPHLIX MOPOA. Xapakrep lepeKauHpae-
MOH XHIKOCTH OOYCJOBJHBaeT HEKOTOPble KOHCTPYKTHBHBIE OCOGEHHOCTH
3THX HACOCOB. :

I'pyHTOBBIe Hacochl BbINycKaloT B Jerkom ucnosaHeHuu (tam pJl), Jaer-
KHe ¢ pyTepoBKol u3 pe3uHnb (Tun I'pP), B TAXKeA0OM HCNOMHEHHH C IBYXKOp-
nycHoi yautko# (tun I'pT) M ¢ KOPYHIZOBBEIM IOKpHITHEM Kopmnyca (THIL
I'pK). KpoMe TOro, BulycKamTCss Hacoch ['py — IPYHTOBBIN ¢ YBENHUEHHBIM
HPOXOAHLIM CeueHHeM INPOTOYHOH YaCTH Hacoca B HcnodHenuu [pyJl, I'pyP,
I'pyT u I'pyK. Hacocel Bcex THIOB H3TOTOBJSIOTCS € FOPH3OHTANBHBIM HJIH C
BEPTHKAJbHLEIM PaclnosokKeHHEM BaJja.

¥ nacocoB tuna FpT (puc. 6.1) BHyTpeHHSISl YIHTKA BLINOJHEHA M3 H3HO-
COCTOMKHX MaTepuajoB. KOHCTpYKUHA eec JZaeT BO3MOMKHOCTb OTHOCHTEJLHO
JIETKO H GLICTPC 3aMeHATh NOABEPrajoiyuicss H3HAIIHBAHKIO BHYTPEHHHH KOp-
nyc. OCHOBHBIMH JIeTaJsIMH Hacoca SBJISIOTCS: HapyXKHBIE KOpPHyC Hacoca,
COCTOSILUMH H3 mepelHed W 3ajHel MOJOBHH (ans Hacoca 20I'pT-8 — Bepx-
HeH M HHXHeH NOJIOBHH); BHYTPEHHHH Koplyc, pafodee KoJjieco; 3allHTHLIA
JUACK; 3allUTHAA BTYyJKa W Baj. Pabouee Koseco 3aKDHITONO THIA, YETHIPEX-
JIOMACTHOE, YCTAHOBJEHO ¢ TOPUOBLIMH 3a30DaMH MeX1y KOJeCOM H BHYT-
PEHHHM KOpPNycoM (¢ OZHOH CTODOHBI) H MeXJY KOJecOM H 3aU[HTHHIM JIHC-
KoM (¢ mpyroi cropoHnnl). Bennuuny sasopos (0,4—0,6 MM) peryaupyior
nepeMelnleHHeM pOTOpa Hacoca € MOMOIbLIO PEryJHPOBOYHOTO €TaKaHa, ycC-
TAHOBJIEHHOTO B 3aJlHEH CTOMKEe KPOHINTEHHA.

1

3 5 7484 noon

Puc. 6.1. Hacoc tuma T'pT
! — 3aWUTHEIA AWCK, 2, 4 — MepeRHAs H 3aQHAS NOJOBHHBI KOpmyca; § — palovee Komeco; J — BHYTpeH-

HHA Kopnyc; € —raika; 7 — moJgBoj BPOMBIBHON BOXH; & — CANBHHKOROE YIJIOTHEHHE; & — 3allWTHAR
BTyaxa; JO — wpoHiuwTedin; /I —oTaKaH
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Pac. 6.2. Hacoc Tanna I'pK

1, 2 —nepesHan W SALHAN NOAOBHHBI KOpHyca; S -— pafodee Koaeco; 4 — KOABIO THAPOYIVIOTHEHHSA Cadlb-
HUKa; § — MOLBOL MHCTOH BOAB; 6 — caybHHK; 7 — MOAATHHKH; § — MydTa; 9 — KODYHIOBOE IOKNEITHE

Jaa npefloxpaHeHHs KPLIIEK TPYHTOBBIX HACOCOB OT MCTHpaHHA abpa-
3UBHBIM TPAHCHOPTHPYEMBIM MATEPHANOM MeXJy KpHIUKaMi H pabouum
KOJIECOM YCTaHAaBJHBAKT OpoHelIHCKH ToauuHO#i 25 mMM. Kpome Toro, B 3To
NPOCTPAHCTBO MOABOAMTCS NMPOMEIBHAS BOJA, BLIHOCALIAS U3 HEro TBepIbie
yactuubl. [IpoMbiBHas Bofa nojaeTcs NOA JaBieHHeM, Ha 0,1—0,2 MI1a npe-
BHIIAIOIIEM JaBJleHHe B HAaIOPHOM HmaTpy6Ke Hacoca. ; :

PaGouee xojieco HacaxXeHO Ha KOHCOJIbHYIO 4acTb BaJja M 3aKPeIeHO
raiikoi. Bas Bpamaercs B JByX HIapDHKONOAIIKITHHKOBLIX ONOpax ¢ JXHIKOf
cmaskoil. Onopoii Hacoca clyXuT KpoHmrTeitH. K duaaHuy KpoHiureiina npu-
KpelleHa 3afHfAs KpHILKA KOPIyca Hacoca, B KOTOPO! PaCIOMOXKEH y3el
CaJIbHAKOBOIO YIUIOTHEHHA € MACKOH HAaOHBKOM, IpefoXpaHstomed BaJ OT
BO3/eHCTBHA NyJbIBl. B KOJbIO caJbHHKA MOLAETCA YHCTAS BOJA NMOA Jasle-
Huem, Ha 0,05—0,1 MITa 66sbuIEM paGodero KaBJeHHs B Hacoce.

B nacocax rtuma 'pK (puc. 6.2) 3amuTHble JUCKH He YCTaHABJHBAIOT. 3a-
30p MeXJy KOJecOM ¥ 3alIMTHHIM MNOKDHITHEM PperyJTHPYIOT B mpefenaax
1—2 mMm.

Y nacocos tuna I'py asa yBe/nueHHS MeXJIONACTHHX KaHAJOB yCTaHaB-
JAHBAIOT TPEXJIONaCTHOe pafodee KOJIeCO 3aKPHITOIO THNA ¢ OZHOCTOPOHHHM
BXOJIOM BOJIHI. . '

Hacocet Tunos I'p u I'py nonyckator moc/eosatenbiyo pa6oTy Ha OHY
crynenb. Ilpu pabore HacocoB Ha rHIpocMecsiX HOTpebiiseMas HMH MOILL-
HOCTb H3MeHseTCs NMPONOPIHMOHAJLHO OTHOIIEHHIO INIOTHOCTH THAPOCMECH K
{VIOTHOCTH BOJIBI.

B coorserctsun ¢ FTOCT 9075—63 rpyHTOBHIE HAacOCH BHINYCKAIOT ¢ IO-
Aaved 7—16 000 M3/y npu Hanope 8—80 m.

ITo ruppasanveckum napamerpam, KITJl, pasmMepaM npoxomHbIX ceyeHHil
H CKODOCTH BpallleHHss pabodero xojeca OTEUECTBEHHbIE HACOCHI MaJIO OTNH-
YalTCA OT HacocoB 3apybexHbIx GuPM.

[Ipnmenenne u3HOCOCTORKON (YTEPOBKH M3 KOPYHAa Ha OaKeJHTOBOM
OCHOBE II03BOJISIET, KaK NMOKA3HBAeT OMBIT SKCIIyaTalllH, YBeJIHYHTb CPOK
¢y 0bl HacocoB NPEMepHO B 3 pasa. OnHako HpPHMeHEHHe HAcocoB I pK
NpH NepeKayYHBAaHHWH IPABHUHEIX TPYHTOB He JaeT CYHIECTBEHHOTO 3(dexra.
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DyTepoBKa MX OT YAADHHIX Harpy3ok abpasMBHBIX YaCTHL, OTHOCHTEJBHO
ObicTpO paspyliaercs.

Hacocn tuna Ipy ucnonbsyoT AjIsi mepeKaudBaHHA BEHICOKOAGDa3MBHBIX
THLpOCMECeH ¢ KPYNHBIMH OGJIOMOYHBIMH BKJIOYeHHAMH (IpH paspaboTke
TPaBHHHBIX H IPAaBHHHO-NECYAHBIX MPYHTOB).

Hacocwl tuna T'pyJl BecbMa 4acTO NpPHMEHAIOT Ha KaHAJIH3AMMOHHBIX
HaCOCHHX CTaHUHAX, & Hacochl ['pyK — nna nepekauuBaHHg 30JB ¥ HLTAKA
B UIJIAKOOTBAJIHI,

§ 36. NECKOBbLIE HACOCHI

ITeckoBBIe HACOCH KOHCOJIbHbE OJHOCTYIIEHYATHE C OTKPHITHIM PaBouuM
KOJIECOM ONHOCTODOHHEro BXOAA NpeiHas3HaYeHBl /s [epEKauuBaHUs pas-
JIMYHBIX THAPOCMeced (TecyaHbiX, PPABHHHBIX, IPOAYKTOB GJIOTauUH U Jp.)
C comepxanneM 10 60% TBepAEIX, cocTaBjsiOWMX MO Becy. Comep:KaHHe
TBePALIX (ppaxuuii pasmepoM He Gosee 8 MM JONYCKAaeTcss B THAPOCMECH 10
6%. Temmepatypa KHUIKOCTH He JOMKHA GHTH Goaee 60°C. Hacocs tuna I1
(meckoBeie) B coorsercrBua ¢ TOCT 8388—64 BrumyckaloTes ¢ TOPH30H-
TaJbHO H BEPTHKaJbHO PACHO/IOXKEHHBIM BAJOM H IBYMSI THNAMH YIJIOTHe-
uust Bana: Ilc — neckoBofl ¢ calbHHKOBHIM ymaoTHeHHeM; I1R — necKoBoO#n
C JHCKOBbIM YHJIOTHeHHeM. Hacochl 0GOHX THMOB H3rOTOBJAAIOTCS B METal-
auueckoM (Ilc u Ia) u rymmupoBannos ucnoadenuu (ITcP u I1aP).

B cBs3u ¢ TeM yTO HacocH paGoTAIOT B OYEHb THKENBIX YCJAOBHSX, epe-
KayuBasl THIPOCMECH C KDYIHBIMH YacTHUAMH, MX NPOTOYHYIO 9acThb, T. e.
AeTaJs, HENOCPeACTBEHHO CONPHKACAIOIHECT ¢ IIepeKauynBaeMol cpejoil,
TIOKPLIBAIOT apMHPOBAHHOH 3/1aCTHYHOH De3UHOH. DTO KOHCTPYKTHBHOE pe-
LIEHXE MO3BOMAET 3HAUUTENBHO YBENHYHTh CPOK CIYXKOGH Hacoca H, KpoMe
TOTO, H3HOLIEHHYIO OGJHILOBKY KOPIyCa JIETKO 3aMEHHMThL 3amacHOR, Tak Xe
KaK H NOKDHITOE pe3uHOl paboyee KoJieco.

IleckoBrle Hacoch B TYMMUDOB2RHHOM HCIOJHEHHM H3TOTOBJSIOT TOJBKO
IJsi epeKayHBaHHs THADPOCMECEH C COAeplKaHWeM TBepAHX YacTHI[ pasMe-
pom He Gostee 6 MM npu Hamope He Gostee 35 M.

Ha puc. 6.3 npeacrasien paspes Hacoca 3[IcP (3 — muameTp BcachiBa-
tollero natpyGka, MM, yMeHblUeHHH B 25 pas). IIlapHKONOAUIHMHUKOBLIE
ONOpPHI Bajla pacloJIOXKeHbl B CTaHHHE, KOTOPAas ONHOBPEMEHHO SBJSETCH
MacasHoH BaHHO#. Jlaa mpefoTBpalleHMs yTeueK Macsaa B MecTax NpoXoia
Bajla uepes CTaHHHY YCTAHOBJEHH rpefenuatnie ymiaoTHeHHs. Kopnyc maco-
€4 COCTOUT H3 JABYX NMOJIOBHH: mepeflHeH, K KOTOPOHl NMPHKpEIIeH BCACHIBAIO-
WKl NaTpyOoK, W 3ajHell, B KOTOPOR pasMelleH canbHuK. Jlasa TUApaBaH-

SRUHNTITMTED,
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Puc. 6.3. Hacoc 3[cP

! — rpeeHYaTHe YIJIOTHEHHSA, 2—CTAHHHA; 3—IONBON YHCTOH BOABL; 4, 5—32RHAA R NEPEAHAS HOJOBHAN
Kopnyca; 6— o6NHU0BKA; 7— pafoyee Koleco; 8— Pe3HHOBOE MOKPLITHE
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YeCKOroO YIJIOTHEHHsI caJibHHKA NMOJABOKHTCH YHCTAasA BOJA NOJX JaBJECHHEM, HA
0,056 MIla npesnmatomuM pabouee naBaeHHe Hacoca.

IleckoBrle Hacochl H3roTOBJSAIOTCS ¢ nojauvel 15—1800 mM3/u mpu Hano-
pe 10—50 M.

Hacocel 3Toro THnma 1HPOKO TMPHMEHSIOT NPH NPOBEIEHHH CTPOHTE.b-
HbIX paboT, AJas yAajeHHs Iecka H3 TecCKOJOBOK Ha KaHAaJH3allHOHHBIX
OYHCTHBIX COOPYXKEHHsIX, a TaKKe BO MHOTHX APYTHX CJyyasx, CBA3aHHBIX ¢
He0OXOAHMOCTbI0 [IepeKaYHBAHHs BOJH, CoAepKalle# GOoJblIoe KOJHYECTBO

TBCpIOBIX YaCTHIL.

§ 37. IHAPPATMOBBIE HACOCDHI

HuadparmMoBele HacOCE BBHIMYCKAIOT pYYHbIE H ¢ MEXaHHUECKMM MNPHBO-
JAOM; T€ H Apyrue ¢o cBOGOIHLIM cOPOCOM BOIBI M HarHeTaTeJbHHIE.

ITIpu npousBoacTBE CTPOHTENbHBIX PAGOT MOJYYHJAH. IIHPOKOE PACHpOCT-
paHeHHe AHadparMOBHIE HACOCH C MEXAHHUYECKHM IIPHBOAOM H CBOGOIHBIM
H3JIHBOM BOABl (momada mo 10 m3/u), a TakKe pmadparmMoBble PacTBOPO-
HaCOCH!.

PacTBopoHacoc COCTOHT H3 HACOCHOH YACTH H INIPHBOJZHOTO MexaHH3Ma
(pHc. 6.4). K nepeaneif TOPLHOBOi YacTH LUAHHAPA C NOMOIIBIO YeTHIPEX
IMHJIeK KPEeNUuTCs UyryHHasg KiaalaHHas KopoOKa, a ¢ NPOTHBOMOMOKHOMN
CTOPOHB! B IIMJIHHAP BXOAHT IJyHXKep. B Mecre Bxoaa mnJuayHxkepa B Iu-
JIHHAD NPEelyCMOTPEHO CAaJbHHKOBOE YCTPOHCTBO, K BepXHEH 4acTH L(UAHHI-
pa TNpPHUCOEAHHEHO 3aJHBOYHO-NPEAOXPAHHUTEJbHOE YCTpoicTBO. Mexay
parannamMu coeflHHEHHs IMJIMHIAPA U KJANAHHOH KOPOGKH TIOMEIICHA VIIPY-
ras pesuHoBas nuadpparma. Ha sepxHell wacTH K1anmaHHO# KOPOOGKH yKpen-
JIeH BO3JyUIHBIH KOJIIIaK, B HHXKHEH 4acTH KOTOPOro MMeeTcs BHIXOAHOH maT-
PYOOK Al MOACOEAHHEHHS K HAallOPHOMY PAacTBOPOMPOBOAY. Bo3ayuIHEI
Koqnak o0OpYAOBaH TEPEemyCKHBIM KPaHOM, CJIYXKAallMM IJs BBEIIYyCKa pac-
TBOpa M3 pacTBOpPONpOBOoxa ¢OpaTHO B NpHeMHBIH OyHKep Bcavdae Heo6xo-
AMMOCTH NIOHH3UTH NaBJIeHHE B KOJIaKe HJIH B pacTBoponposone. [layuxep
NPHBOJHUTCS B BO3BPATHO-NIOCTYyNAaTeIbHOE IBHKEHHE OT 3JEKTPOJBHIraTe/st
uepes PeAYKTOP H IIATYHHO-KPHBOLIKITHBIH MeXaHH3M.

[Tpunuun paGoTEl pacTBOPOHAcOCa OCHOBAH HA TOM, YTO NOJ BO3AeHCT-
BHEM IVIYHXKEePa NPH ero JABHXKEHWH B CTOPOHY AHadparMbl KHIKOCTb, 3a-
MOJIHAIOIAs NI0JIOCTh UHJIKHHAPA, 3acTaBjseT AHadparMy BHTHGAThCH BHYTPL
KJIalMaHHOH KOPOOKH W HNaBHT Ha PacTBOpP, HAXOAALHHACH B KJANaHHHON KO-
pobke. PacTop mepenaer faBieHHe Ha HATHETATENbABIA KJIalNaH, MPHIOIHH-
MaeT €ro ¥ BHIAABJHBAETCS B BO3JAYIIHOR KOJNak H jgajee B PacTBOPOIPO-
Bol. Ilpu o6paTHOM ABHKEHHM IUIyHXEpa IPOHCXOAHT BCACHIBAHHE DACTBOPa
M3 NHTATeJsl Yepe3 BCcacHBAIOLIEe OTBEPCTHe W BCACHIBAIOIIHA KJamaHd.

B cayyae o6pasoBaHust IPOGKH B PacTBOPONPOBOAE H/IH 3aCOPEHHs Har-
HETaTeJbHOr0 KJanaHa JaBjleHdHe B LHJHHADE HOBHIIAETCS U cpabaTeiBaeT
TIpeLOXPaHHTEJbHEIH KjalaH B 3aJHBOYHOM ycTpoicTBe. JKUAKOCTb H3 IH-
JHHApa BbIOpachIBaeTcss B 32JHBOYHOE YCTPOHCTBO 4yepes OTBEPCTHE NPefoX-
paHHieJbHOrO K/amaHa.

PacTBopoHacock NMPUMEHSIOTCS AJIS N0Jaud PacTBOPOB OT PaCTBOPHBIX
Y3J10B K CTPOHTE/ILHBIM IVIOLIAAKaM W JJIA TOJAYH DPACTBOPOB K MECTY VK-
MaJKH npu GonbmoM ofbeMe WITYKaTypHbix pa6or. B Coserckom Cowose
BBITYCKAI0T HACOCH ¢ mojadeit 1 —6 M3/u npu namope 70—150 M; maabHOCTH.
noaauu: no ropusonraaun 50—I150 M, mo Buicote 14—30 M. '

- Huadparmosbit pactBoponacoc CO-69 mpennasHauen ams TPaAHCIOPTH-
POBaHHA MO Tpy6aM (HUIaHraM) M YKJIaAKH HA MECTO CBEXENpPHTOTOBJEH-
HOH CMECH CTPOHTEJBbHBIX IUTYKATyPHBIX, H3BECTKOBBIX H LEMEHTHLIX pac-
TBOPOB MNOABHXKHOCTbIO 5¢M u6Gouee. [leficTBHE 3TOrO paCcTBOPOHACOCA OCHO-
BAHO Ha BLITECHCHHH PacTBOpPA B HarHeTaTeJbHYIO MarucTpalib NyTeM I0C-
JICJOBATETbHOTO H3MeHeHHs OGBEMOB CEKIMI KOJbLeBOl pabouell KaMephl
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Puc. 6.4. PacTBOpOHACOC THOA C

[ — muTareas; 2 — KaanaHHas xopobxa; 3 — BOSAYIIHBIA - KOJITAK] 4 — pacTBOPONPOBOL; 5 - [TpemoXpatH-
TeNTBHBI KJaanaH; § — 3aJHBOYHOE yerpoficnso; 7 — LEJITHAD; 8 — nayHxKep; I — pesmHOBAs gHadparma;
10 — marymmo-nqp.maamwmﬂbm MEeXaHH3M

TIpH OHOBPEMEHHOM TePMETHYHOM HX 3aMbIKAHUHM 3a CUET YIPYTHX CaMoyl-
TTOTHSIOLMXCSA TEePeropoaoK. PacTsopoHacoc OTIHHAETC OT OOBIYHBIX HACO-
COB TPUEMHOH KaMepoH, KOHCTPYKIHA KoTOpO#t obecrneuyuBaeT s deKTUB-
HocTh paGOTH PacTBOPOHACOCA NPH nepeMenleHun BLICOKOBSI3KOH KHUAKOCTH,
conepxaulei TBepJAble YaCTHUBL A a6pasus. ITonaua Hacoca 1 m3/q, yacToTa
koseGanuil mwaibn 116,50 MaH .

§ 38. BETOHOHACOCHI

DBeToHOHACOCH NPHUMEHSIIOT TIPU NMPOH3BOACTBE GospumHx 06beMOB GETOH-
ubix paGor. CyulecTByloliHe KOHCTPYKIHH 6eTOHOHACOCOB MO3BOMAT TIO/1a-
saTh TIO TPY6aM GETOHHYIO Maccy ¢ KpYNHBIMHU BKJIIOUEHHSIMH K MeCTaM YK-
JIa7KH, HAXOLSIIMMCS HA SHAUMTEJNBHBEIX NO BBICOTE OTMeTKax ¥ [AaJpHHX
PACCTOSIHHSAX OT MECTa NPUTOTOBJICHHS 6eToHa.

B eTOHOHACOCH COCTOSIT W3 pabouero MUAMHIPA, NOPIIHA (mayH:Kepa),
npueMHoro GyHkepa C TepenyCcKHhIM KpaHOM-KJANaHOM M HanopHOro K.jia-
naHa. ‘

B HeKOTOpHIX KOHCTPYKUUAX GeTOHOHACOCOB, TaK e KakKk H B KOHCTPYK-
IHAX PacTBOPOHACOCOB (CM. § 37), cMech uepe3 KaanaHuyio KOpOOKYy MOCTY-
naer B TpyGonmpoBox. B apyrux GeroHoHacocax KJaalaHHasg KOpoOKa OTCYT-
cryer. OnBIT IKCIIyaTaluH 6eTOHOHACOCOB TIOKA3BIBAGT,YTO MpH OTACJE
Huy paforaioluero nopumHs OT GeTOHHON MacChl YBEJHUHBAETCS CPOK

JKCcIJayaTanuu Hacoca.
§ 39. BHHTOBBIE NMHEBMATHYECKHE HACOCHI AJifi ILEMEHTA

HacococTpORTEIbHAS TPOMBILIIEHHOCTH B COOTBETCTBHIL C TOCT 12018—
66 BBLITYCKAeT BUHTOBEIE MHEBMaTHUCCKHE HACOCE  C nonaueii 20-—200 /4
npu pabGoueM LaBJEHHH B cvecHTeNbHON Kamepe He Gosmee 0,2—0,3 MIla;
1abHOCTh TOAAuH (IpHBEIEHHAR) OT 200 1o 400 M. BunTOBON NMHEBMATH-
yeckuit Hacoc paGoTaeT IO NPHHLHMY THTATENd, B KOTOPOM B CMECHTEJIbHYIO
xaMepy NOjaeTcsl LEMEHT H CXKaThiii BO3AYX MJIA TPAHCIIOPTHPOBAHMA  Ile-
MeHTa.

- Pa6ouyuM OpTaHOM HAcoca fBIACTCA BUHTOBOH IIHEK, PACIOJOXKEHHEH B
6poneBoii ruib3e. [Ipu skcnayaTauuu Hacoca Heo6xoMBMO Habs0naTh 34
3a30POM MEXJy NOBEPXHOCTHIO GpOHEBOH T'H/Ab3bl H LIHEKOM. 3azop nJga Ha-
COCOB C BHYTPEHHHM [IHaMeTPOM 6poneBoil THAb3H 1O 200 MM He N0JKeH
npesHwath 2,5% TOro AaMeTpa, a s OCTANbHBIX nacocos — 5 mm. IlInex
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H GPOHEBYIO TH/ib3y H3TOTOBJSIOT H3 BLICOKOTIPOYHOH CTaJiH, 0GecneuHBalo-
uieir pabounit pecypc Hacoca oT 500 xo 1200 u. :

B cooTBeTcTBHH ¢ TpeOOBAHHSIMHK CAHHTAPHHIX HOPM CMECHTeJNbHas KaMme-
pa ZoJKHa GHTH repMeTHuHOH. Ha 3aBojie-H3roTOBHTENE KaMephl MOJABEpra-
IOT THAPABJHYECKOMY HCIBITAHUIO IO AaBJECHHEM 0,6 MIla.

Tlepenay AaBleHHAs Ha 5/1€MeHTaX, NONBOASIINX CKAThii BOSAYX (MHK-
PONOpPHCTasi MEPEropoAxa, COmIO H AP.), He JOMKEH [PEeBHINATh 0,06 MIla
NpH MaKCHMaJbHOM pacxofie CXKaToro BO3AyXa.

BunToBhle IHEBMAaTHUeCKHe HACOCH OJf LEMeHTa H3TOTOBJAIOT CEMH
THIOPasMepoB. B ycioBHOe 0603HaueHHe Hacoca BXOJSIT €ro THN, mojada |
AaJbHOCTh TpaHcnopTupoBanua. Hanpumep, nacoc HITB63-4 — nacoc nHes-
MATHYECKHUH BHHTOBOM mopaueii 63 T/4 ¥ JaNbHOCTBIO TPAHCNOPTHPOBAHHS
400 m. ITogaya HacocoB VyKashiBaeTcsl MJis LEMeHTa ILIOTHOCTBIO 1,2—
1,3 1/m3; Hacocsl Bcex THNOPasMepoB JOMKHB 00ecleudBaTh Nojavy LeMeH-
Ta na BeicoTy 10 30 M.



Pasaen rropoii

HACOCHDbIE CTAHLLUH

I'JIABA 7

THIIbI HACOCHle CTAHIIHUW CHCTEM BOOOCHAB)XEHHS
H KAHAJIU3ALLHH

§ 40. HABHAYEHHE HACOCHbIX CTAHILHH. OCHOBHDBIE TPEBOBAHHA,
NPENDABJNSAEMBIE K HX COOPY)XEHHSIM H OBOPYIOBAHHIO

Hacocuble crannuu cucreM BonoCHaGKeHHS W KaHAH3aIMHH npeacTaBas--
10T COGOH CTOXKHBIH KOMILIEKC COOPYXEHHH H o6opynoBaHusi, o6ecleynBalo-
IIHA BOAONOMAUY H/IH BOZOOTBEAEHHE B COOTBETCTBHH C HyXJaMH HOTpebH-
Teas. CoctaB COOpPYXKEHHH, HX KOHCTDYKTHBHBIE OCOOEHHOCTH, THII H YHUCJO
OCHOBHOTO H BCIOMOTaTeibHOIO OOOPYNOBAHHA ONDPEHEJAIOTCS HCXOLS H3
IIPHHIHNOB KOMIIEKCHOTO HCIOJb30BaHHUs BOJAHBIX PECYPCOB H OXpaHbl NpH-
POIBI C y4e€TOM HAa3HAYeHHs HACOCHOH CTaHUMH H NPEIbSBASEMBIX K Hell.
TEXHONIOTHYECKHX TpebGOoBaHHH.

ITo cBOEMy Ha3HAauEeHHIO H PACUONOXEHHIO B OGLIEH cXeMe BOLOCHA 6 -
K EHHA HaCOCHble CTAHUMM NOAPA3NENSIOTCS Ha CTAHIHH | NMOABEMA,.
Il noabeMa, NOBBICHTENbHEIE H HHPKYIAIHOHKELE.

Hacocume crannun I nonwvema 3abupaior BOLY U3 HCTOUHHKa
BOLOCHAOXKEHHA M NOJAIOT €€ HA OUHCTHbIE COOPYIKEHHS HJIH, €CTH He Tpe-
GyeTcsi OYHCTKH BOJbI, HEMOCPEACTBEHHO B pPe3epByaphl, pacnpenesHTeNbHYIO
CeTb, BOAOHANOPHYIO OallHIO JMGO ApYrHe COOPYNKEHHS B 3aBHCHMOCTH OF
OPHHATOH CXeMBl BOXOCHAGkKeHus. Ha npOMBIIVIEHHHX NpeANpHATHSIX C
poneccamMy, NpPEeAbABIAIONEMA pasiHuHbie TPeGOBaHUS K KaueCTBY BOMb,
Ha OfHOH M TOH e HACOCHOHM CTAaHIHH MOTYT O6BITh YCTAHOBJIEHBI HACOCHI,
IoflaloIlKe BOLY KaK Ha OYHCTHBIE COOPYIKEHHS, TaK M HENOCPENCTBEHHO Ha.
NPEeANPHATHA 6€3 OYHCTKH.

Hacocubie cranuun Il noAbemMa cayxar Ajas Nofayd OYHLIeH-
HOH BOJBI HOTPEGUTENAM, OOBIYHO U3 PE3EPBYAPOB YHCTOH BOHL

B nekorophix cayuasx Hacochl I u I mombema MOTYT OBITH pa3MelleHbt
Ha ONHOH CTAaHUHH, UTO [03BOJISET YMEHbIIHTb PACKOAB! Ha CTPOHTEAbCTBO H
sKkcmyaranuo. ONHAKO TaKoe pelleHHe He BCETAa BO3MOMKHO M 3aBHCUT OT
BHJa BONACHCTOUHHKA, HA/JHYHA M THIA OYHCTHHIX COOPYXKeHHH, OT peabeda
MECTHOCTH H T. II.

IloBsicHTenbHEe HACOCHHE CTAHNHH (CTAHUHH TIOJKAa4KH )
IpefHasHa4YeHbl JUIS NOBBIIEHHS HAlOpa B BOZOMPOBOAHON CEeTH HJIX B BO-
aosoze. B stom cayuae Boma 3aGupaercsl H3 OfHOH CETH (y4acTka BoxoBona)
H TION’ yB&JHYEHHBIM HamMOpOM IoJaercs B APYTy ceTh (paitoHa ropoxa,
OTIAEJBHOTO L€Xa NPOMBIIIEHHOTO UPEANPHSATHA) MM B HOCJAEAYIOUIHMH yqa-
CTOK JJIHHHOTO HarHeTaTeJbHOr0 BOJOBOMA.

LlupKyAAUHOHHbE HACOCHL e CTAHI HA BXOAAT B CXeMbl TeX-
HHUECKOT0 BOAOCHAOMKEHHA TNPOMBIILIEHHHX MPEANPHSITHH H TEJOBHIX
anekrTpocTaHuuf. Ha 3TuX craHuMsaX ofHE HacOCH MOXAIOT oTpaboTaBIIyIO:
Ha MPEeANpHATAN BOAY Ha OXJaxJalollke HJH OYHCTHEIE YCTPONCTBA, a Apy-
THE HACOChl BO3BPAINAIOT IOATOTOBIEHHYIO BOLY CHOBA K [IPOH3BOACTBEHHBIM
YCTAHOBKAM. .

Hasnauenne HAaCOCHBIX CTaHUMA B CXeMaX KAHAJH3a L HH 3aKII0Uder-
Ci B IOABLEMEe BOABI Ha OUHCTHBIE COODYXKEHHS, eCJH penbed MeCTHOCTH He
ITO3BOJISIET MOJlaBaTh CTOYHBIE BOJBl caMOTeKoM. Kananusanwouwumle macoce-
Hble CTAHIMH YCTPAHBAIOT TaKkKe IJS TOro, 4ToOBl H36eKaTh GOJbIIOro 3a-
ray6eHuss caMOTEYHOro KOoJsieKTopa. B aTOM cayyae crounble BOALI U3 3a-
rayGJAeHHOrO KOJJIEKTOpAa [MONAITCs B JAPYroH, pPacrofoXeHHBIN Bbille. -
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ITo pacnonoxeHuio B ofllell cXeMme - KaHa/lW3aUUH HACOCHbIE CTAHIHH
NOApa3AeJsiOTCs Ha I'J1a BHBI €, KOTOPLIE CJIyXaT LJs NepeKaykd CTOYHBIX
BOX €O BCEH TEPPHTOPHH HACENEHHOrO TIYHKTA MJH IPOMLILIIEHHOrO Npel-
NpHATHA, H paHOHHH €, MpelHasHayeHHBIe JJiA MepeKauyKH CTOYHBIX BOX
TOJILKO C YaCTH TEPPHTOPHH HACEJEHHOro IMYHKTa HJIH TPOMBIIJIECHHOIO
npennpusitas. PalioHHbBIe HACOCHBIE CTAHUHH NEPEKAaYHBAIOT BOJAY HJIH HEINO-
CPENCTBEHHO Ha OYHCTHBlE COOPYXKEHHA, HJH B OH3MekKallHi KOJJICKTOP.

Hapsany c obecneueHueM Hanopa M MoJayvH, NPELyCMOTPEHHBIX rpapukoM
BOMONOLAYHA HJH BOJAOOTBeJCHHS NJS HOPMAJbHEIX H aBapHHHBIX YCJOBHH,
NIPH COOPYKEHHH H 0GOPYAOBaHHH HaCOCHBIX CTaHUuiA HeOOGXONHMO NpH Ha-
MMEHbIINX 3aTPATaX HAa HX CTPOHTEIbCTBO H SKCIIyaTalHi0 06ecnednBarh:
TpefyeMylo cTeleHb HafleXXHOCTH H, CAENOBATEIbHO, ONpeeseHHYI0 CTENeHb
6ecnepeGORHOCTH PabOTH; NOJATOBEYHOCTb, COOTBETCTBYIONIYI0 HApOAHOXO-
35HCTBEHHOMY 3HAYEHHI0 OOBEKTOB, B COCTaB KOTOPHIX OHM BXOAAT, AOCTA-
TOUHBIE YAO6CTBA SKCIAyaTalHH H IIMPOKOE MpUMeHeHHe aBTOMATHKH H Te-
JeMeXaHHKH. :

TIpu CTpOMTENBCTBE HACOCHHIX CTAHUHHA He Clelyer IONyCKarh H3JH-
1IeCTB B COCTABE H pa3Mepax COOpYXKeHHH, KybaType 3MaHuH, OCHOBHOM H
BCIOMOTraTeJbHOM OOOPYAOBaHHH, OO0BeMax BPEeMEHHOro <CTPOUTEAbLCTEA,
APXATEKTYPHOM OGOPMJEHHH H T. IL.

Heo6xoauMo HanboJee MOJHO HCIOAL30BATL CTAaHAAPTHHIE H3NETHSA H
MECTHHIE CTPOHTeNbHBEE MartepHaabl. CTPOHTENbCTBO HLOJIKHO OBITL BEINOJ-
HeHO B HanGoJee KOPOTKHE CPOKH TIPH BO3MOXKHO MeHbIIeld CTOMMOCTH, MaK-
CHMAaJIbHOH MeXaHH3allMH CTPOHTENbHOro Tpoliecca, MPpUMEHEHHH COBepIleH-
HOTO CTPOHTEJNBHOr0 0BOPYJI0OBAHHS H TEPeJOBBIX METOAOB TPYAA, & TaKKe
npH COKpallleHnu TpyZroeMKoctr paboT. ¥mepb, KOTOPHI MOXKeT ObITh HpH-
yMHeH NPH BO3BENEHHH COODYMKEHHI HACOCHOH CTaHUMH BCICACTBHE 3aror-
JCHHS M NOATONJIEHHS TEPPHTOPHH, 3aHECEHHs M Pa3MblBaHusa pycaa, npe-
¢opMupoBaHus GeperoB, H3MEHEHus JEJOBOrO peéxuMa U HapylleHdd
puibHOro X034HCTBa, ClelyeT CBOLUTL 10 MHHHMYMa.

B 3akaiouenue HeoGXOAHNMO 0cO60 OTMETHTh, YTO COCTAB COOPYKEHHH H
o6opyroBaHusl, PABHO KaK M BCS CXeMa BOMOCHAGXKeHHsS HIH KaHAMM3aluH
B 1EJOM, JAOJKHBl OTBEUaTh YCJIOBHAM OyAylle¥ 3KCIIyaTalHH ApH Hempe-
DHIBHO M3MEHSIOIIUXCS pa3Mepax M DeXHMe BOJONOTPeG/IeHHs B AaHHOM
pafioHe Ha OCHOBE IJ1aHa pa3BHTHA HAPOJHOrO X035HCTBA.

§ 41. TPHHUHAMHAAJBbHBIE CXEMbI HACOCHbBIX CTAHIHH

Boabiloe pasHooGpasue NPHPOAHLIX YCJIOBHH, pasaHUHE TEXHOJOTHYEC-
KHX TPeGOBaHHH H OCOGEHHOCTH SKCIyaTallH OOYCHOBIHBAIOT obusue Me-
TOLOB pellleHHs 3a7a4 BOAOCHAGKeHUs M KaHanu3auud, B cBA3M € STHM yC-
TAHOBHBINEHCS X OBUIENPHHATON KiacCHQUKAaLHH HACOCHBIX CTaHIHUA B HA-
cTosiliee BpeMs He CYIIEeCTBYET.

BozonpoBojiHbie HacocHbie CTaHOMH. [l BoAOCHAOXKeHHS HCNOJb3YIOT-
¢fl, KaK H3BECTHO, MOA3eMHble BOJAH (apTe3WaHCKHe MJH TPYHTOBBLIC, BOABI
KJIouelt), MOAPYCAOBLE BOJAE ¥ MOBEPXHOCTHBIE BOJBI PEK, KaHaJOB, 03€p H
BOJAOXPAHUJHIL. B oTAeNbHHX ciy4asix AJs NPOH3BOJACTBEHHOrO BOLOCHA0-
JKeHHsl HCIOJb3yeTcd MOPCKas BOAA, 4TO TPeGyeT CTPOHTENbCTBA HACOCHBIX
CTaHIHH CIEelHaJbHOTO MOPCKOTO THMa. B KaXkJoM ciaydae COCTaB COOpyxe-
HHil HACOCHOH CTAHIMH, HX THII H KOMIOHOBKa OydyT oOnpeleasaTbcs He
TOJIbKO BHAOM HCTOUHHKA BOAOCHAGMKEHHS, HO H ero 0COGeHHOCTAMH. Tak,
KOT/la OTKPHITHIN BOJOEM B MEXEHHBIH MepHOd B €CTECTBEHHOM COCTOSHHH
He obecmeunBaeT NMOTPeGHOCTH B BOAE, HEOGXOLMMO NpedyCMaTpHBATL CO-
3janMe BOLOXPAHHJHINA [Jsi IepepacnpejiesieHHsi eCTEeCTBEeHHOro CTOXa B
npefesiax rofia WJH MHOrojeTHero mnepxofa. OTCYTCTBHE B pexe rAyOHH,
JOCTATOUHHX JAJISl YCTPOWCTBA H HOPMAaJbHOH pPaGOTH HAaCOCHOH CTaHIHH,
TpeGyeT MOBBIIIEHHS TOPHU3OHTA BOJABI MyTeM CTPOHTENLCTBA INIOTHHAL. Co-
JlepaHHe B BOJe HCTOYHHKA OOJBIIOrO KOJHYECTBA BIBELICHHHIX HAHOCOB
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3aCTaBJseT BHAOU3MEHATb KOHCTPYKUKH OTAEAbHBIX 3JIEMEHTOB CTAHIHH JJIS
NpeRoTBpallenus: abpasWBHOTO H3HOCA OGOPYAOBAHHA HJAH BKJAIOYATH B CO-
CTaB ee COOPYXKEeHHH ClielHabHble OTCTOMHHKH.

IlpuHuHnuanbuele cXeMbl HacocHbIX cTaHuHE | mombeMa, 3abuparolnx
BOAY H3 OTKPBITOrO BOJOHCTOYHHKA, NMpPHBeAEHH Ha pHC. 7.1. B coctaB 3THX
CTAHUIHH BXOAAT:

BOA03a00pHOE COOpYyXKEeHHe, NpeIHa3HAYCHHOe MJIST 3abopa Tpebyemoro
o0beMa BOABL H3 BOJOHCTOUHHKA U NMPeABAPHTENbHON OUHCTKH BOIbI OT B3Be-
LICHHbIX H IJIABAIOLIHX 3arps3HeHHi, a NpH HeO6XOJHMOCTH TaKXkKe H OT Ha-
HOCOB;

COOpYeHHH, TPAHCNIOPTHPYIOILIHe BOAY OT BOA03aGOPHOr0 10 BOAONpH-
€MHOIO COOPYKEeHHA HACOCHOHM CTaHIHH;

BOLONpPHEMHOe COCDYXKEeHHe, NpeJlHa3HAaueHHOe NI MOABOLA BOAK K BCa-
ChIBAaIOIIHM Tpy6aMm Hacoca;

BcachlBawliie Tpyosl;

3LaHHe HACOCHOH CTaHUMH CO BCeM HEOGXOAHMBLIM THAPOMEXaHHUECKHM,
SHEPTeTUUECKHM H BCIIOMOTaTe/bHEIM 000py/AOBaHHEM;

HarnopHble TPYOONPOBOLHI;

BOJOBLIIYCKHOE COOpYXeHHe, NPeHa3HauYeHHOe JJISl CNOKOMHOTO BHIMTYC- -
K2 BOAbl H3 HATOPHOrO TPYGONPOBOA2 B OTBOASILLHI KAaHAJ, HAa OMHCTHbIE
HJIH TEXHOJIOTHYECKHE COOPYIKEHHS.

B 3aBHCHMOCTH OT eCTeCTBEHHBIX, 3KCIIYaTAUHOHHBIX H IPOH3BOJACTBEH-
HBIX YCJIOBHH HEKOTOPBIX COOPYKEHHH MOXKeT He OBITh BOOGILE MJIH OHH MO-
IyT ObITh OGbenHHenbl. OCHOBHBIM (akTOpOM, onpelelsomnM obiyo cxe-
MY KOMIIOHOBKH H KOHCTDYKTHBHbIE€ DIICHHS OTAENBHbIX COODYIKEHHH, siB-
JAETCA pasMelieHHe BORO3a6OPHOIO COOPYKEHHS 10 OTHOMIEHHIO K 3[aHHIO
HaCOCHOH CTaHIHH — COBMELIEEHHOE UK pa3febHoe, :

I[Tpy nanuunn y Gepera pekH HAM BOZOXpaHH/IHILA ray6uH, obecnedu-
BAIOIUIHX HOpPMaJIbHble YCJOBHSI AJsi 3a60opa BOJBI, U NIPH OTHOCHTENBHO He-
OOJIBWIHX KOJIeGaHHAX TOPH3OHTOB BOAH (40 5—8 M) 06BIUHO yCTpauBawT
GeperoBble HaCOCHBE CTAHILHH COBMEULeHHOTO THIA (cMm.
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puc. 7.1,a). B saBucuMocTH OT GoOpMBbI GEpPEroB u TeOJOTHYECKHX YCJIOBHIl
3JlaHHe CTAHIHH MOXKeT OBITb PACIOJIOKEHO HeNOCPEICTBEHHO Ha Gepery v
ype3a MaKCHMaJbHOTO TOPH30HTA BOJAH HJH Ha HEKOTOPOM yJAaJeHHH OT
Oepera B KOHIle IOJIBOASAIIIEr0 KaHana.

BeperoBnie HacoOCHHE CTAaHUHH pPa3ZebHOTo THIa (CM.
puc. 7.1,6) npuMeHAOT NpH INHPOKOH 3aToluisieMoit moiiMe. BomosaGopHble
COOPYKEHHA pacmnojaralor BOJIM3M ype3a MaKCHMAJbHOTO TOPH30HTA BOJHI,
a 3NlaHHe CTaHLIHH — Yy Oeperosok HaamoHMeHHOH Teppachl. Mexay Bomosa-
GOPHLIM COOpYXKEHHEM H 3LaHHEM HAaCOCHON CTAHLHH YKJIaAHBAIOT caMoTeu-
HBIEe TPYOHL.

Ilpn 3HauHTeNbHBIX KOMeGaHHAX TOpH3OHTOB BoAml (12—20 M) 3maHHe
CTAHIHH A/ O0ECTIeYEeHHs] ero YCTOHYMBOCTH BHIHOCSIT B PYCJO pEKH, T. €.
MPHMEHAIOT PYCJAOBHE COBMEIEHHbIe HACOCHBIE CTAHUHHU (CM.
pHc. 7.1,8). :

B ycaoBHAX moJororo pycsaa peKH H MaJbiX IMYOHH PEKOMEHAYETCH IpH-
MEeHTb PYCJOBBE HaCOCHBEe CTAHIHH Pa3feJbHOro THIA, ¥
KOTOPHIX BOJa H3 OroJoBKa B0J03a00pa, PacloJOXKEeHHOIO B PYCJE PEKH,
AOCTYNaeT B BOLOUPHEMHMK CTaHUHH, pa3MeIleHHOA Ha Gepery, 1o camo-
TEYHBIM BOJOBOJaM (pHc. 7.1,2).

PycnoBrie HacocHHE CTaHIHH NPHMEHSIOT TakXe M TpH 3a60pe BOIH
M3 BONOXpaHHJMIL. B 9TOM ciydae NpH TIPOEKTHPOBAHHH CTaHLHH OGBIUHO
POBEPSIOT HENeco00pasHOCTh COBMEIEeHHS] HACOCHOH CTaHIMH C IJIOTHHOM
H HCIIOJNB30BAHHEM B KauecTBe BOM03a6opa GalIHH JOHHOIO BOAOCHYCKA HJIH
rOJIOBHOTO COOPY¥KEHHs IOBEPXHOCTHOIO BofocGpoca. :

B BomosaGop mon3eMHLIX BOJA, KaK MPaBHJIO, BXOAAT [IPHEMHLIE YCTPOCT-
Ba (CKBaXHHbI, IIAXTHHIE KOJOJIIbI, JyueBble BOX03260pH, rOPH3OHTANbHEIE
BOROCOODLI, KANITaXKH HCTOYHHKOB), HACOCH H TPYGONPOBOMALI, CBS3LIBAIONIIHE
OTHeNbHbIe NMPHEMHBIE YCTPOHCTBA ¢ HACOCHOM CTaHIHEH MM C BOXOBOJLAMH.

B 3aBHCHMOCTH OT CYMMapHOH Momaud HaCOCHOH CTaHHHH, MOUIHOCTH BO-
AOHOCHOTO IJIacTa H I'MYOHHHI €ro 3ajieTaHHs BO3MOXKHBI CXeMbl ¥ H I H B H-
AYaJdbHOTO HIM TPYNTNOBOroO Bomosabopa. B mepBoM ciyuae kaxpas
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116.



CKBaXXHHa 0GOpYNOBaHA CBOHM COGCTBEHHBIM -HACOCOM, KaK 3TO IOKa3aHO
na puc. 7.2,a. Boxa nacocoM nonaercsd B cGOPHBIA KOJJIEKTOP HJM HEmocpen-
CTBEHHO B BOJOINpPHEMHYIO GallHIO, a OTTyAa B CeTh WIH B KOHTPDE3EPByAp.

HMcnosib3oBaHie GYPOBBIX CKBAaXHH B HEJAX BOLOCHAOXeHHsT BO3MOXKHO
H 6€3 YCTAHOBKHM B KaX[0f 13 HAX JOPOTOCTOSIIHX apTe3uaHCKHX H MOTPY-
JKHLIX HAcocOB. BOmo3aGopHOE YCTPORCTBO NPH 9TOM NPEACTABJIACT coboi
pAJ CKBaXHH, IIOAKJIIOUEHHBIX K o6uieMy BOJOBOLY, 32KaHYHBAIOMEMYCs B
BofocGopHOM KoJsofile oOlleR Ajs BCeX CKBAXKHH HAacOCHOR cTaHuH#el (CM.
puc. 7.2,6). BomosabopHbie CKBAaXHHH pasMElaOTCs Ha HEKOTOpOM pac-
CTOSIHHH JApPYT OT JApYyra, OnpejeseMOM MECTHHIMH THAPOre0JOrHYecKHMH
ycaopusMu. Haj CKBaXKHHAMH YCTPauBaloT KOJOLLBL, B KOTOPLIX YyCTaHAB-
TMBAIOT 3aABHKKH AJIsl OTKJIOYEHHS CKBaXKHHBI OT oOmiefi JUHHK B HeoOXo-
AMMYI0 KOHTPOJIbHO-H3MEPHTE/bHYIO annaparypy. [Ip4 OTHOCHTEJNBHO HErJy-
60KOM YpPOBHe HamOPHHIX BOJA HJH Herniy6oKo 3a/ierawiieM Ge3HallODHOM
BOJOHOCHOM IJjlacTe BOJZAa H3 CKBaXXHHEL zabupaercs TPYGOIPOBOILOM,
paboralomuM Kak cudon 3a cueT pasHOCTH MEXLY MHHAMHYECKHM YDOBHEM
BOALL B CKBa)XHHAX H ypoBHeM BOJAHl B pogocOpocHoOM KOJIOLLE HACOCHOH
cranmun., Jas 3apsikH CHOOHHOrC BOAOBOAA YCTAHABANBACTC BAKYYM-
Hacoc. ‘
3uayuTeAbHAsd, KaK MPaBHAJIO, YEANCHHOCTh HACOCHBIX craunui 11 moabe-
Ma OT HCTOMHHKA BOJOCHAOMXKEHHS H HE3aBHCHMOCTb pa6oOTH HacocoB CTaH-
UMH OT peXHMa BOJOHCTOYHHKA (KoneGaHuil ypOBHEH BOJbI, HAMHIMA ILIA-
BAJOIIHX M IOHHHX 3arpsizHeHui, JeLOBOro pexHMa M T. I.) TO3BOJIAIOT B
GoJIbIION Mepe YNPOCTHTb CXeMY KOMIIOHOBKH OCHOBHBIX COOpYKeHHH CTaH-
LIHH.
Ha puc. 7.3,¢ nokasaHa cxema pasMeIUCHUA OUYHCTHHIX COOPY¥KEHHH B
KOMIUIEKCe ¢ HacocHol craniuedt II mombema. Bona HamopHBIMH TpyGompo-
BOXAaMH HACOCHOM craHuuh I mofbeMa mojaercs Ha OUHCTHEIE COOpYKEHHUS.
[Mocse HHX OTHHILTPOBAHHAS U XJOPHPOBAHHAS BOAA MOCTYNALT B pesepBy-
ap yucTOH BOMABI, H3 KOTOPOrO OHA 3a6upaeTcs BCACHIBAIOIUME TPY6aMH Ha-
cocos crannuy Il noxbeMa ¥ NOJ HAOPOM NOAAETCH B CETh.

Ha puc. 7.3,6 mokasaHa cxeMa, XapakrepHasa L YCJIOBHH, MPH KOTOPBIX
OUHCTHEIE COODPYXKEHHsI PAaCIOJOMKeHH G/H3KO K CTaHIHH I noxbeMa. 31ech
gacoce 1 u Il mompema pag yaoOcrsa sKCIVyaTaluy 00beIHHEHH B OKHOM
3[aHHH.

[IpuHUHNHAIbHBE CXEMBl KOMIIOHOBKH COOPYKEHHH MOBHICHTEJIbHBHIX Ha-
COCHBLIX CTAHLMi ONpPENEeAsiiOTCS THIIOM BOLOBOAA, 1O KOTOPOMY nepefaercs
BOZA, H PACX0OJOM TPAHCIOPTHPYEMOro OTOKA.

B’ kauecTBe BONLOBOZOB, TPAHCIOPTHPYIOWHX GOMbIIHE o6beMBl BOABI Ha
faNbHHE PACCTOSHHS, Yamle BCEr0 HCNOJb3YIOTCA OTKPEITHIE KaHaapl. Han-
Gomee TUNHYBHIM IJS STHX YCJOBHA SBJSETCA peIleHHe, IpH KOTODOM
poza 3abupaercsl H3 BOLOHCTOUHAKA HacoCaMi roJIOBHOIl HACOCHOH CTaH-
MY ¥ MOLAeTCs B KaHaJ, Ha KOTOPOM Hepe3 OMNpe/eeHHbIC paccToaHud
pasMelaloTc CTAHLUHH NPOMENKYTOUHOro BOJONOMABEMA, NOCNEL0BATENbHO
nofKaunBalonye BoLy. I1pofobHBIA npoduiab Kanana NMpH 3TOM npuobpe-
Taer CTyrneHYaThfi Xapakrtep ¢ OTACJALHBIMHU caMOTEUHBIMH yuacTkaMi (Gbe-
damu), paCTONOKEHHBIMH H2 PasHbIX OTMETKAX.

a) | 0 o
. 2 f 4 5 7 ‘f b 4
4 L] , b
— ]3 N 5

Puc. 7.4. CxeMbl NPOMEXYTOMHBIX CTAHUME TOIKAYKH

@ —Ha OTKDEHITOM KaHaje: ! — NOABOAALIMA YYacTOK KaHaJja; 2-— aBaHKaM

0 i 3 epa; J-—3jaHHe . .
cTaiuyd; 4 — HanopHute TPYGORPOBOZH; & — BOLOBLIIYCK; 6 — HAMOPHBIH ﬁaog:ﬁﬂ; 7— g‘r;ao;smli:%o?:ﬁ
3cr-axm§§.g2g%; 6}1 — Jx:]z; HAOPHOM mp};ﬁomponone: 1 —nonponsuMi ydacrok TpYyGomposoda; 2 — peaepsyap;
- ouHe HHH HACOCOB, 4 - 31 aHMe HACOCHOH CTaHiAH, §— OTBOASUIHE YyJacToK TpYy6Onpo-
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CxeMbl TOJTOBHBIX HACOCHBIX CTAHUHH TPAKTHYECKH He OTJIHYAIOTCH OT
yXKe pacCMOTPEHHBIX HAMH CX€M BOJAONDPOBOAHBLIX HACOCHBIX craHuui I moas-
eMa. CrnenHQHYECKAMH SIBJIAIOTCA JHLIb KOHCTPYKIHH COOPYXKEHHH, ocylie-
CTBJSIIOLUHX BHIIYCK BOJAbLl B NEPBbIH CAMOTEUHBIH Y4aCcTOK KaHajaa.

Cxema TmpoMexyTOuHOil CTaHIHH MOAKAauKu H300paxeHa Ha pHC. 7.4,a.
Hacochas cranuus, coBMelleHHast C BOLONPUEMHHKOM, 3aGHpAaeT BOAY H3
aBaHKaMephl, NpeAcTaBasioniell co6ofl pacliMpeHHbIl y4acToK KaHanaa. Bo-
Za 10 OTHOCHTEJLHO KOPOTKHUM TPYOOIIpOBOdaM nojaercsi B BOJOBHIIYCKHOE
COOpYXKeHHe, H3 KOTOpOro IIOCTYNAeT B HANOPHBIA OaccefiH M 3aTeM B CJe-
AYIOUIHH y4acTOK XKaHausa. [lofo6Hble cXeMbl HACOCHBIX CTAHUHA XapaKTepHb
TaKxe A9 HPPHUrallHOHHBIX CHCTEM.

Ilpn mcnonb3oBaHHH 1A mepefayd BOALL Ha HajJbHHe PacCTOSHHS Ha-
IOPHBIX BOMOBOAOB IPHXOAHTCHA CO3JaBaTh B HayaJbHOH TOUKE BOAOBOJA
BecbMa OOJIBLIOH HANop AJS NPEeOofOoJeHHs THAPAaBAHYECKHX COMPOTHBJICHHH.
BeaencTeue 310ro Ha 3HaYHTENBHOM YdYacTKe BOJOBOAZ, NPHUMBIKAONMIEM K
TOJIOBHOH HAacOCHOH CTaHUHH, BHyTpPeHHHe JABJEHHA, KaK IIpaBHUJC, BBICOKH,
yto TpebyeT NmpHMeHeHHs BHICOKOHATIOPHHIX H, CJAELOBATENbHO, AOPOTHX
Tpy6. i cHHXKEHHS IaBJeHHs B TpyGax MAJMHHBIA HanopHBIH BOLOBOL
pa3buBalOT Ha HECKOJbKO BBICOTHBIX 30H, pasie/sii €ro Ha NpOoMexYy-
TOYHBIE TIOCAEL0OBATE]bHO BKJIOYaeMble YYaCTKH H pacloJnarad B HauaJdbHOH
TOYKE KaXKJOTO Yy4acTKa IIOBBICHTEJbHYIO HAaCOCHYIO CTaHIMIO, 3a0HpaloILyIo
BOJy H3 Ge3HanopHoro pe3epsyapa (puc.7.4,6).

MoxHo nPoH3BOAUTL NOAKAUKY H 6e3 pesepByapoB. OnHAKo HX yCTpOii-
CTBO JlaeT PSAJ NPEeUMYIUeCTB: pe3epByaphl, IpeACTaBasomue co60i HEKOTO-
PYI0 aKKyMYJHDYIOUIYI0 €MKOCTb, HCKJIOYAIOT BO3MOXKHOCTL 00pa3soBaHH%
BAKyyMa B BOJOBOJE IPH NOAXOIe KHACOCAM H CHHXKAIOT BEJIUYHHY BO3IMOK-
HBIX THApaBJjHueCKHX yZapoB. KpoMe Toro, BecbMa yacTo B palfOHHBIX cXe-
Max BOLOCHAGKeHHd, TJAe HCNOJAb3YIOT AJHHHBIE BOJOBOALI, TIPOMEKYTOUHBIE
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3 GJaHHe HaCOCHOH CTaHUWH, 2 — noMelleHue
OGpaTHBIX KJANAHOB H 33NBHXKEK; 8 — HAIOp-
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Puc. 7.6. CxeMa mogauy CTOUHBIX BOVI Ha
OUMCTHEIE COOPYKEHHS

] — caMoTedHBIl MardcTPaJbHEIR KOAASKTOD;
2 — ppueMHBll 'DesepByap; 8 — BCACHBAIOULHE
TpyObhi  Haoocos; ¢ — [OMelleHHe HaCOCHOR
CTAHLHYH; 5 — HaOoopHRIH  TpyGOHPOBOT; 6 —
O HCTHRIE COODYIKeHH T
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pesepByaph! ycTpauBaloT B MecTax oT60pa BOABI; B 3TOM cJjyyae OHH CJAyXkar
peryJaHpyouleil eMKOCTbIO.

[TpuHuMnHaNLHBIE CXeMBl KOMIIOHOBKH IHPKYJSNHOHHEIX HACOCHBIX CTaH-
UHH MOXKHO PAacCMOTpeTb Ha TIpHMepax CHCTEM BOINOCHAGKEHHS TEIJOBBIX
snektpoctanuuit (TDC). B coBpeMeHHOHN mpaKTHKe cTpouTesnbeTBa TIAC uc-
NOJAb3YIOT JBE OCHOBHbIE CHCTEMBI BOJOCHaGXKeHHs: NPAMOTOUHYIO H
06OPOTHYIO C IPYAAMH-OXJaLHTeNSIMH, TPASHPHAMH HJH OpH3raJibHbIMH
ycTpoicTBaMH. Berpedaercs TakXKe coyeranue o0eHX CHCTEM.

{Ipu npsMOTOYHOH cHCTeMe BOLOCHAOXKeHHS pasjIHyaioT LEHTPaJH30BaH-
HYIO ¥ OJIOYHYIO CXEMbl LIHPKVJSLHOHHBIX HacocHBIX ctaHuui. Ilpu unenrtpa-
JIM30BAaHHON cxeMe (pHC. 7.5,a) COOpPYXalOT OAHY HJH JBe HAaCOCHBIe CTaH-
ILHH. 1 BOXY TMOJAOT OOBIYHO 110 IBYM NpPOKJaAHBaeMbIM MapaJieabHo GpoH-
Ty TYpOUHHOTO OTAEJIEHHS1 MaTHCTPANbHBIM TPYGOTpPOBOAAM, H3 KOTOPHIX OT-
BOOAT ee K KOHHeHcatopaM. Ecau TypOGHHa MMeeT [Ba KCHAEHCaTopa, TO K
KaxJIOMY MaTHCTpajJbHOMY TpPyDONpOBOAYy NPHCOEAHHSIOT KOHJCHCATOD,
a npH OZHOM KOHAeHcaTope — OoIHY M3 ero noaoBuH. Ilpm Gaounoil cxeMme
MarucTpaJjbHble TPYOONpPOBOAB OTCYTCTBYIOT, H KaXJHi Hacoc HUPKYISUHK-
OHHOH CTaHUHHU IOAAeT BOAY HENOCPEACTBEHHO B OJMH H3 KOHICHCATOPOB
HJH B OJHY U3 [TOJIOBHH KOHIeHcaTopa Typ6uHH (pHC. 7.5,6).

B o6enx cxeMax KOMIOHOBKH UMPKYJSIHOHHBIX HACOCHBIX CTAHIHMHA HpH-

MOTOYHOM cHcTeMbl BomocHabxenuss TDC Boay mocie KOHAEHCAaTOPOB OTBO-
AT MO0 CAMOTEUHLIM KaHaJjaM, KOTOpble Ha TEePPHTOPHH 3JEKTPOCTAHIHH
BHITIOJIHSIIOT 3aKPBITHIMH, 8 3a ¢e npefielaMd — O0JbIIeH Y4acTblO OTKPHI-
THIMH, :
[Ipu obopoTHOHN cHcTeMe 'BOLOCHAOKEHHs OCHOBHAs Macca BOJBI, NPO-
weAUias yepe3 KOHAEHCATOPHI, IOCTYNAET B OXJAJHTENH H 3aTeM ONATb HC-
NoJb3yeTcs NJS1 OXJasKJEHHS KOHIEHCATOpPOB H JPYrHX TeN000MEHHHKOB.
Ceexasi nobaBoyHasi Bona nopaercs B o6beMe, HeoOXOILHMOM MAJIs1 BOCIOJ-
HeHnus moTepb B oxaaautensix. O6opoTHas cucreMa BojocHabxkenus < rpa-
RUPHSIME FBJISETCS THIOBOH AJIS1 TENJO3JEKTPOUEHTpaeH.

CxeMBbl LHPKYJISIHOHHBIX HACOCHBIX CTAHLH{ NPOMBIIIJIEHHBIX TIpeANpHS-
THH MOTYT MMEeTb HEKOTOPHIE OTJIMUHMS [0 CPaBHEHHIO C PACCMOTPEHHBLIMH,
YTO Ompenensiercss 0COOeHHOCTAMH MPOH3BOJACTBEHHOrO HHKJ/A.,

KaHaau3anMOHHble HAaCOCHble cTaHUMH. [IpHHUMNIMANbHASA cXeMa KOMIIO-
HOBKHM COOPYKEHHH KaHaJAu3alUHOHHOH HACOCHOM CTABIMH, NMOAAIOIIEH CTOY-
Hble BOJAB Ha OUMCTHBIE COOPYKEHHS, IpHBeJeHa Ha pHuc. 7.6.

XapakTepHOH 0COOEHHOCTBIO JIOOOH CXeMBl KOMIOHOBKH sIBJSeTCS HAJH-
upe peryJHpYyIOILero npueMHOro pesepsyapa, CrylaxKHBaIOLIero HepaBHOMED-
HOCTb IPHTOKA BOAH K HacocaMm. Kpome TOro, Mg mpeloXpaHeHHsi HacOCOB
OT 3aCOPEHHS M NOJOMOK CTOYHEIE BOABI Iepesl MOCTYIJIEHHeM B HACOCH! NpO-
NyCKAlOTCS uepe3 peleTKHd, YCTAHABJHBAEMbie B TOMeEIIEHHAX, NPHUMBIKAIO-

IiHX K NpHEMHBIM pe3epByapaM.

§ 42. THIIBI K KOHCTPYKLLHH HACOCHBLIX CTAHILHA

Tun BOLOIIPOBOAHON HACOCHON CTAHIMH ONpefe/isieTcs ee HasHaueHHEM H
nojaueil, a Takke 3aBHCHT OT BAJla U pexKHMa HCTOUHHKA BOJAOCHAOXKEHHS;
croco6a coelHHEHHs 3[MaHHS HACOCHOHN CTAHIMH ¢ BOXO3a0OPHLIM COODY¥Ke-
HHEeM; THIIa H XapaKTEePHUCTHK OCHOBHOTO HACOCHOTO OOOPYNOBAaHHS U CHCTEM
NpHBOAA; KIMMATHYECKHX YCJIOBHH, pejbea M MHIPOreoJOrHYeCKOro cTpoe-
HHS MECTHOCTH.

Tun KaHaJH3aUMOHHOH HACOCHOM CTAHIUHM JHUKTYyeTCd IMIaBHBEIM 00pasoM
TAyGHHOH 3a/10XKeHHs] HOABOASAINETO KOJJIeKTOpd, 00beMOM CTOYHBIX BOX H
PeryAsipHOCTbIO HX TOCTYIIEHHS, THAPOTEOJOTHUECKHMH YCIOBHSAMH (B YacT-
HOCTH, HaJHYHEM TPYHTOBBIX BOJ), TUIIOM yCTaHaBJIHBAaeMBIX HAacOCOB H JBH-

ratejes.
B 3HauHTeJLHON CTeNeHH THI HaCOCHOH CTAHIMH 3aBHCHT OT crnocofa

yUpaBJeHHS arperaTamH.
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BceBoamoHbe coueTaHHsl YKa3aHHBIX YCIOBHA NpeONpefeHiH HajH-
YHe GOJIBINOrO YHC/A NPH3HAKOB, IO KOTOPHIM MOLYT OHTh KJaCCHOHIHPO-
BAaHbl THUIBI H KOHCTPYKIIHH HACOCHBIX CTAHUHA CHCTEM BOAOCHAGXKEeHHS H
KaHaJH3auuH. '

Ilo xapaxTepy OCHOBHOTO OGOPYROBAHHS  HACOCHHIE:
CTaHUHH MOTYT OLITh! '

a) ¢ 1eHTPOGEXKHEIMH TOPH3OHTANLHEIME UM BEPTHKAMBHBIMH HACOCAMH;

0) ¢ OCeBHIMH M IHMArOHAJAbHEIMHM IOPH3OHTAJLHBIMH, HAKJIOHHHIMH HJR:
BePTHKAJbHBIMH HACOCAMHU;

B) ¢ 06beMHBIMH HACOCAMH; :

) ¢ BOAONOAbeMHHKAMH CHEellHaJbHEX THIIOB.

[lo pacnonoXeHH® JONacTHHX HacCOCOB OTHOCH-
TeAbHO YPOBHS BOJIH B IPHEMHOM De3epByape HJIH B NMOABOAALIEM
KOJIJIEKTOPE HACOCHBIE CTAHLUHH MOAPa3AeNsaIoTes: _

@) Ha CTaHLHH, TIe HAacOCH YCTaHOBJNEHBl C HOJOXHTEJbHOH BHICOTON
BCachiBaHHA;

6) Ha cTaHIUH, Tie HaCOCH YCTAHOBJEHH ¢ MOANOPOM.

ITo pacnonoXeHHIO OTHOCHTEJNbHO HOBEPXHOCTH 3eMaAH
HACOCHBIE CTAHIMH MOTYT OHITh: &) 3araylieHHbie (WIAXTHOro THNAa); 6) 4a-
CTHYHO 3arsy0JieHHbIe; B) Ha3eMHbIe, "

KOHCTPYKTHBHEIE pellleHusl 3MaHuil BOAONPOBOAHEIX HACOCHHX CTAHUHH B
5TOM OTHOLIE€HHH MOTYT OHITb BecbMa pasHooOpasHbiMH. OGImueit ueproil,
XapakTepHOH AJS HaCOCHBIX CTAHUHH, KOTOpBie 3a0HPAIOT BOAY H3 OTKPBITHIX
BOLOHCTOYHHKOB, fIBJfAeTCA HEOOXOAUMOCTb 3ariyOJeHHs 3MaHHS CTaHUUH
Aas obecniedeHHsT HEOOXOAMMOM BHICOTH BCACHIBAHMSA HJH NOANOpA HACOCOB
IpPH BCeX KoJieOaHHAX YPOBHA BOABL B UCTOUHHKe. [Tof3eMHas uacTh 3JaHus
nojBepraercs GOJILIIMM Harpyskam OT JAaBJeHHS IPYHTa U TIPYHTOBHIX BOJ,
H NMO3TOMY €€ BRINOJIHSIOT HCXOAA U3 cooGpaxeHu#i NPpOYHOCTH U BOLOHENPO-
HHULLaeMOCTH B BHIE MAaCCHBHBLIX XeJjle300eTOHHbIX KOHCTpykuui. HaunGojee
4aCTO BCTPEYAIOUWIMMHCA KOHCTPYKLIHSMH NOA3EMHBIX 4acTed 3maHMil Hacoc-
HBIX CTaHUHH, COBMEHIEHHHX C BOHO3a6OpPHBIMH COODYXKEHHUSMH, ABJSIOTCH
GJounas H KamepHasl. |

biounasi KOHCTPYKUHS XapakTepHa AJMd KPYNHBIX HACOCHBIX CTaHUMH,
0GOpYLOBAaHHEIX BBICOKONPOH3BOJHTEIbHBIMH BePTHKAJBHEIMH OCEBBIMH H
nentTpobexneiMH Hacocamu (cepuit O, OIT u B). BcacriBalomue Tpy6sl 9THX
HACOCOB MMEIOT CJCXKHYI0 IPOCTPAHCTBEHHYIO OpPMy; TPYOH YCTpaHBa-
10T B MOHOJIUTHBIX MACCHBHHIX 6eTOHHBIX 0JIOKAx, ABJASIOMHXCS ONHOBDEMeEH-
Ho H ¢yHEaMeHTOM 37aHHd. DBcaefcTsHe 3HAYHTENLHOTO Beca MAacCHBHBIX
6/oxoB 3paHue TpebyeTcsd BO3BOAHThL Ha AOCTATOYHO NPOYHOM OCHOBAHHH.

Ilpn kamepHOM THIIE 3[aHHS CTAHIMH ero Moj3eMHas YacTb BHIIOJHSAET-
¢ B BHJE TOHKOCTEHHOH MOJIOH KOHCTPYKUHH — KaMmephl. Bce HeobxozuMmoe
ofopynoBaHHe pacnojiaraeTcs BHYTPH 3ToH kamephsl. UacTp ee MoxerT OBITH
3aloJHeHa BOLOH (B STOM cjayyae OHa Ha3niBaeTcsl MOKpoR). OfHako Takas
KOHCTPYKIHS 31aHHSA BO3MOXKHA JIMIIb NpH HeGoapmux (A0 1 M) xoseGaHHAX
YypOBHSI BOABl B HCTOYHHKe. B 31aHufAX HACOCHBIX CTAHUMH KaMEPHOro THma C
cyxoil KaMepofi nocjefHss OTAesJeHa OT BOAONPHEMHOTO COOPYHKEHHS CIJIOLI-
HOH CTeHKOH, uepe3 KOTOPYIO NPOXOAAT BrcachBaomMe Tpy6n HacocoB. Ko-
neBauusi ypoBHER BOAK B HCTOUHHKE NPH 3TOM MOTYT OHTL CKOJBKO YrOLHO
6oablKMH. 3HaHnus CTAHNUA KaMepHOTO THIa ¢ MOKpOH Kamepoil obopyay-
I0TCH, KaK MPaBUJIO, OCEBLIMH HACOCAMH C BEPTHKAJbHEIM Ba/IOM; 3LaHHA C
Cyxoit kamepo#t — HacocaMmH J1060ro THRA. :

31aHUA HACOCHBIX CTAHI{MH, BEHINOJHEHHBIX pa3fe/ibHO ¢ BOAONPHEMHLIMH
COODPYKEHHSAMH, MOTYT GLITh KAMEPHOrO HJIM TaK Ha3bBaeMOro HesarmayGJeH-
HOrO THTA. B TmepBOM c/iyuae OHM BBHITIOMHSIOTCS 3arayO/eHHBIMM HJH Yac-
THYHO 3arayBaeHHBIMH ¢ CYXOf KaMmepoi, Bo BTOPOM clydae OHH HaXOLAATCS
HAa HEKOTOPOM VAAJIEHHH OT BONOHCTOYHHKa H PAacrnoJaraioTcs NpeuMyiie-

CTBEHHO Ha NOBCPXHOCTH 3EeMJIH, :
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3naHye CTaHUHH He3arJyGJieHHOrO THMA NpeAcraBiaser co6oi oOblYHOE
-3]laHHe NPOMBILLIEHHOIO HAa3HayeHHS ¢ GYHLaMEHTOM JIEHTOYHOrQ HJIH ApPY-
roro THIa, IpHYeM OTMETKa [OJIA- €r0 BCerja BbllIe OTMETOK YPOBHEH BOAbI
B BOAOHCTOYHHKE M IDYHTOBEIX BOX. HacocHble arperaThl yCTaHaBIHBAIOT Ha
OTHAEeNbHbte QYHIAMEHTH, He CBA3aHHBIe KOHCTPYKTHBHO €O 3jaHHeM CTaH-
nuu. Boxa sabupaercs BcachBawIUHMU. TPpyOaMu MOCTATOMHOH NPOTANKEH-
HOCTH HENOCPEINCTBEHHO H3 HCTOUHMKA HJIH H3 crneyuanabHoro BOOOIIPHEMHO-
TO KOMOAUA. 3LaHKUs HACOCHOH CTAaHUMWH He3araybaeHHOro THia 060pyAyIoT
HeHTPOBGEeKHLIMH HACOCAMH ¢ TOPH3OKTaJAbHBIM BasjoM. OTMETKY yCTaHOBKH
HAaCOCOB NPHHHMAKT B COOTBETCTBHH C IlOIIY'CTPIM‘OfI BBICOTOK BCaCLIBAHHSA
‘HAaCOCOB ¥ C YYeTOM BO3MOXKHBIX KoJeGaHHH YDOBHS BOAH B HCTOUHHKE.

3AaHUs KAHAJAH3AHOHHBIX HACOCHEIX CTAHIHH BHIOJIHAIOT B N104aBJsI0-
ueM OOJBUIHHCTBE C/iydaeB 3ariy0JeHHbIMH HJH 44CTHYHO 3ariy6/JeHHbBIMH,
KaMepHOTO THIIa, C CYXOi KaMepoH.

ITo ¢opMe 3maHHS HACOCHOH CTAHUMM B IJaHe pasiHyaloT:
a) Kpyrible 3flanus; 6) NpsMOYroJbHEE. '

Kpyraas ¢opma 3nanua 6osee yno6Ha npu NPOH3BOACTBE CTPOUTENbHEIX
pabOT ONYCKHHIM CIOCO0OM, HO B OTHOLIEHMH pasMelileHuss 060pyLOBaHHS,
Tpy6GONPOBONOB H NONBEMHO-TPAHCIOPTHBIX YCTPOHCTB OHa MeHee YA00HA,
ueM npaMoyrosibHas. IIpH ManoM 3arayG/eHHH CTAaHUMH M OGOJbIIOM HHCJE
HacocoB (cBuile 3~—4) 1eneco06pasHO BBINOJNHATH 3MaHHSA NPAMOYTOJdbHOH
<OpMH. '

[lo xapakKTepy ynpaBJIeHHS HAcOCHHE CTAaHUHH MOTYT ObiThb:

a) ¢ py4YHEIM yIpaB/JeHHeM — BCe ONEpPAlLHH NO BKJWUYEHHIO H BhIKJOUe-
HHIO arperaToB NPOK3BOAATCA OOCTYKHBAIOLUM IEPCOHANIOM,;

6) aBTOMAaTHYECKHe — BCe OIepallHy NO YNPAaBJIEHHIO BHIIOJAHAITCHA CO-
OTBETCTBYIOLIUMH NpHOOPaMH;

B) ynpaBJseMble Ha PACCTOSHHH — BKJIOUEHHE H BHIKJ/IOYEHHE arperatos
IPOH3BOJHTCS H3 JHCIIETYEPCKOTO NYHKT4, SHAYHTEJLHO YAAJNEHHOr0 oT
CTAHLHY,

Ocofyio rpynny npencTasadioT co0off HeCTallHOHAPHble HACOCHHE CTaH-
LHH, YCTpauBaeMhi¢ B OCHOBHOM IJIST HENPOAC/IKHTENbHON ce30HHOH paloTH.
OHH HCHOJB3YIOTCHA A BORXOCHAOMKeHHS BPeMeHHBIX IMOCeNKOB H XO03SHCTB,
CTPOMTENbHBIX IVIOMIA/0K, & TaKXKe I/ MeCTHOTO OPOLUEHHSI OTHOCHTE/bHO
He6OJbIINX NVIOWaJieH, '

B sak/ioueHHe clAeAyeT CKa3aTth, YTO B JIOGOM cllydyae OKOHYaTeJbHBIA
8bI60p TOrO HJH HHOTO THIIA HACOCHOH CTAHUHMM OOBITHO MPOH3BOMAT MyTeM
TEeXHHKO-3KOHOMHUECKOro CpaBHEeHHsT HeCKOJLKHX BAPHAHTOB.

TJIABA 8.

OCHOBHOE 3HEPTETHUYECKOE
H BCIIOMOTATEJIbHOE OBOPYJIOBAHHE
HACOCHbBIX CTAHILHH

§ 43. NIPUBOAHBIE ABHIATEJNH HACOCOB PA3JIMYHBIX TUNOB

Jns npuBofa HACOCOB CHCTeM BOJOCHAGMKeHHS M KaHANH3alHH B GOJb-
UIMHCTBE CJyyaeB (3a HCKJlOueHHeM HeOOJbIIMX MepelBHXKHBIX HACOCHBIX
CTAHUHMH) NPHMEHSAIOT 3JeKTDPOABHMIraTeNld NepeMeHHOro Tpex(has3Horo ToKa.

DHeprocHabKeHHe W 3JEKTPONPHBOX PAcCMATPHBAIOTC B CHNENHAJbHBIX
Kypcax, MI03TOMY B HacToslleM y4eOHHKe JHILIb KPATKO OcBeLaloTcs ocobeH-
HOCTH HPHBOAHHIX 3JEKTpOABHratejefl pasiHYHBEIX THIOB, B SHAYHTEJbHOH
Mepe ONpefelifioliHe KOHCTPYKUHIO H pa3Mepbl MallHHHOTO 34 aHHs Hacoc-
HOM CTaHIHH. :
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B kauectBe npuBoia He6oabimiHX (A0 400 kBT) neHTpO6EKHEIX H OCEBBIX
HacOCOB IIPHMEHSAIOT aCHHXPOHHH e 3JekrpoiasurateaH. [Ipu paGore B
3THX 3JIEKTPOJABHraTtejsx Bo36y:xKAaeTcsl Bpailarolleecd MarddTHOe IoJie, HO
pOTOp BpalllaeTcsi aCHHXPOHHO, T. €. ¢ YaCTOTOH BpalleHHsd, OTJIHYHOH OT
YacTOTH BpalleHHs MoJd. IIpUYHHOK HCK/IIOUHTENbHO WIHPOKOro IpAMEHE-
HHS aCHHXDOHHBIX 3JEKTPOLBHIaTeNell ABJSETCH HX NpocTora ¥ HeGo/bLias
CTOHEMOCTb.

B 3aBHCHMOCTH OT THHA OOMOTKH poTOpa pasJHYAIOT aCHHXPDOHHHIE 3JEKTPOABHIraTeaH C
KOPOTKO3aMKHYTHIM HJHM ¢ Qa3HLEIM POTOPOM.

KOpO‘TKOB&MKHYThle aCHHXPOHthe 3JEKTPOABHIATENH SABJIAIOTCA HaHboJee noaxoAallHM
3J4eKTPONPHBOAOM L5 He6OJABIIHX HacocoB. OHH 3HAYHTENbHO AElIeBJe SJIEKTPOD.BPITaTEJXCﬁ
BCeX IPYrHX THIIOB H, YTO OYe€Hb CYUIECTBEHHO, 06CJIy}KHBaHHB HX ropasao Ipolie. B gacr-
HOCTH, NYCK aCHHXPOHHBIX SJIEIKT])OILBHPEITEJIEI'{ OCYULECTBAAETCA ¢ IIOMOHIbIO pyﬁnnbﬂnxa HJAH
MATHHTHOTO NyCKaTedsd H He TpebyeT KaKHX-AHOO JOHOJHHTEJIBHBIX YCTPOHCTB, 4TO AAaeT BO3-
MOXHOCTb 3HAYHTEJNbHO YIPOCTHTL CXEMY aBTOMATHYECKOrQ YIIpaB/IeHHSA arperaTaMi.

OIIHa'KO OPpH NPAMOM BKJIOYCHHH KOPOTKO3aMKHYTHIX ACHHXPOHHBIX aJleK'rpo:anmaTeneﬁ
OYeHb BHICOKA XPaTHOCTb TIYCKOBOro TOKa, KOTOPHH [aa ABHrartedel MoiiHocThio ot 0,6 10
100 kBt npu n=750..-3000 mue—! B 5—7 pas pHlle HOMHHAJABHOTO TOKa. Takol xpaTKo-
B’peMeHHbel TOMYOK IIYCKOBOTO TOKa OTHOCHTE/NBHO Gesonacey a8 ABMraTtesig, HO BH3HBAeET
pe3kKoe CHHXKeHHe HallpAXeHHsI B CeTH, YTO MOXKeT Heﬁnaronpm{mo CKa3aTbCAd HaA JpPYTHX
DOTpeCHTeNAX 3HePTHH, NPHCOSNUHEHHHX K TOH Xe pacnpefiequrenbHOR ceTH. [lo atuMm
NpHYHHAM AONYCTHMAsA HOMHHAJAbHAA MOIIHOCTb ACHHXPOHHBIX Mexwpo,us'ura'reneﬁ C KOpoOT-

KO3aMKHYTHM DOTOPDOM, NyCKaeMEIX NPSMBIM BKJIOYEHHEM, 3aBHCHT OT MOILHOCTH CeTH H B
60JILIIHHCTBE caydaeB orpaHuuuBaercs 100 kBr. :

AcCHHXpOHHBEIE SJEKTPOLBHraTeNH ¢ (pasHbM DOTOpOM GoJee CAOXKHOH H WOPOroH KOH-
CTDYKUHH, TaK KaK OOMOTKHM DOTOPa Y RHX COEJHHAIOTCA C HaPYyXHbLIM NYCKOBLIM DEOCTATOM
4epe3 TPH KOHTAKTHLIX KOJIbLA CO CKOJDb3ALIHMH IO HHM HICTKAMH.

Tlepen mycKoM TaKoro JAKTPOLBHLATEAS B UMb POTOPa ¢ MOMOLIBIO DEOCTATA BBOLAT
IONOJHHTENbHOe CONMPOTHBJICHHE, OMarogaps 4eMy IIPH BKAIOYEHHH TOKa yBeJIHUHBaeTcs Ny-
CKOBOH MOMEHT 3JeKTPOJBHraTe)Is1 H yMeHbllaeTcs CHJa NyckoBoro Toka. Ilo Mepe ysenm-
YeHHA YACTOTH BpalUeHHsi ABUTATeNs CONPOTHBJAeHHe NOCTEEHHO YyMeHbUIaeTcs, a NOocje To-
TO KaK 3JIEKTPOJBHraTeNb [JOCTHTHET UYACTOTH BpalleHHS, OJH3KOK K HOPMaJbHOH, COMpo-
THBJICHHE ITyCKOBOIQ Pe0CTaTa LEeNHKOM BBIBOAAT, OOMOTKM 3aKOPaUYMBAKT H JBHIATeAb OpO-
AoJxKaer paGoTaTh KaK KOPOTKO3AMKHYTHIfA.

OTeyecTBEHHOH NpPOMBIIVIEHHOCTBIO B HAcToOsliee BpeMs BHIYCKaWOTCH
aCHHXPOHHBIE 3/JIEKTPOABHFaTeJH elHHOH cepHu A (puc. 8.1): MOIHOCTHIO
a0 100 xBt — cepuu A2 1 AO2: ot 100 10 400 kBt — cepun A u AK c koH-
TAaKTHBIMH KoJbnamH; cBeille 400 kBt — cepun A3 3axpaithie 1 AK3 ¢ ko-
POTKO3aMKHYTHIM poTopoM; o1 200 nmo 2000 xBT-—enunoir cepur AH c
KopoTko3aMKHyTHIM poropoM 4 AKH c¢ ¢asubim potopom. Has nprBoxa
BePTHKAJAbHBIX BHICOKOIPOH3BOJHTEJNbHEIX HAacOCOB, YCTAaHaBJAHBAaeMHX Ha
HACOCHBIX CTAHLHAX cHcTeM BoAocHabGxeHuss TOC, npuMeHAIOTCS aCHHXPOH-
Hble BePTHKAJ/bHblE 3JEKTPOABHIaTeJH TpexpasHOro TOKa C KOPOTKO3aMK-
HyThiM potopom cepiur BAH (AB), 3amyck KOTOpBIX BO3MOMKEH IPU HOHH-
JKEHHOM HanpsXKEeHHH, YTO OYeHb BAXKHO NIPH aBapHHHBIX YCJIOBHAX. DJIEKT-
POABHraTe/H BHINOMHAIOTCA 14-—17-r0 rabapHTOB (CIpOeKTHPOBAHH Ha Gase
eHHOl cepHH 3aekTpoABHrateded 14—20-ro ra6apuToB), MOILHOCTBIO OT
320 o 1600 xBT npu wuacroTe BpauleHHs MarHHTHOTO noJas ot 375 nmo
750 muu—". ‘

HsrotoBasiiores aaektpoasuratenn cepun BAH (AB) B BepTHKa/NbHOM
NOABECHOM HCHOJIHEHHH C INOANSTHUKOM H ABYMSA HaANpapJsIOLIHMH IIOAMIHI-
HHUKaMH (OIXHH M3 KOTOPHIX PAacCHOJIOXeH B BepXHeil KpeCTOBHHE, JPYroH -- B
HHXKHeH KPecTOBHHe), ¢ (pJlaHLeBBIM KOHLOM BaJia [Jil NpHCOeIHHEHHS K
Hacocy. BeHTHAANMSA 5/€KTPOABUraTe/]s OCYLLECTB/AETCH 10 PA3OMKHYTOMY
IIMKJIY HaloOpOM BO3JyXa, CO3JaBaeMbIM BpallalioUHMCSl POTOPOM H BEHTH-
JSTOpaMH. XOJOAHBIA BO3AYX NOCTYNAaeT B MAlIHHY CHH3Y H3 QyHIaMeHTHOM
STMBbl Yepe3 HHKHIOI KPeCTOBHHY M CBEpXy uepe3 OKHA B BEpXHeH KpeCTOBH-
ne. Harpersifi Bo3nyx BelOpachiBaeTcs Yepe3 OTBEPCTHS B KOpNyce CTaToOpa.

O603HayeHne THIA JAEKTPOABHraTe/ pacIIH(pPOBHIBAETCH CJACAYIOUHM
o6pasom; B — BepTHKaabHbIH, A — acHHXpOHHEIA, H — HOpManbHOro ncnos-
Hegua. B cxo6Kax yka3aHo 3aBoJCKoe o6o3HaueHHe cepHH. Lndpn o6osna-
yajoT raGapHTH 9JEKTPOABHraTes]ss M uYHcJo  TodiocoB.  Hampumep,

122



3
] - ] P
@ l z '”m S
= — ’

Puc. 8.1. ACHHXPOHHBIH KOPOTKOIAMKEYTHI 3/eKTPONBHIATEAD SIHHOR cepeEn A

{ — okHo AN 33acachIBAHHSI BOGIYXa; 2 — Ban poropa; 3 —poTop € WOPUTKozamkHyTOR O6MOTKoH {OTAK-
TOR H3 ANOMEEUR); 4 — WADHKONOAIUIHNIHHK; 5 — BEHTHAALHOHEbE XPBUAIBA; 6 — OOMOTK2 H3 NPOBOAHH-
KOB KpYNIODO edeHHs (BJIOXKeWwHas B Irasn ©TaTopa); 7 — BHBOAL OGMOTKH CTaTOpa; 8 — JAULHTHAR

KPHIUK3 BHBONOB; J—BRPECCOBAMHLIA B CTaHHHY CTaTOP (H3 LITAMIOBAHHBIX JHCTOB cranu); [J0—4yryH-
Has cTangna; JJ -— nogbeMHOoe Xo1bIo

BAH(AB)-16-31-10 — sepTukanbHblii  aCHHXDOHHBIA  5J€KTDOABHIATE.Ib
HOpMA/IbHOTO HCHOJHEHHS ¢ KOPOTKO3aMKHYThIM poTopoM, 16-ro rabapura,
C IJINHOH ceplieuHHKa cTaTopa 31 ¢M u uHcaoM noJiocos 2p=10.

st npHBOJA MOINHBIX HACOCOB, XapaKTepH3YeMbIX GOMbIIOH NPOXOAKH-
TEIbHOCTbIO PAGOTH, IPHMEHSIIOT CHHX P O HH bl € 3/1eKTPOJBHIaTENH nepe-
MEHHOro TOKa, ¥aCTOTa BpPAlleHHA KOTOPHIX CBf3aHa NOCTOSHHBIM OTHOILLE-
HHEM C 4aCTOTOH CETH NEPEMEHHOr0 TOKa, B KOTOPYIO 3Ta MALIWHA BKJIOUe-
Ha: pn==3000 (p — yHC/I0 Nap NOAIOCOB; 1l — YACTOTA BPALUEHHSA).

OTanuse CHHXDOHHOM MAUIHHLI OT aCHHXPOHHON 3aK/IlOYaeTcsl B TOM, 4TO TJapHB Mar-
HHTHEIH MOTOK B Helt co3pfaercs Hamarnmﬁsammeﬂ CHJAOM TNOCTOSAHHOIO TOKAa BOSGY}KJIEH}H{.

KOTOPHIA MalllHHA MOJYyYaeT or Bo3Gymutens. Baarogaps sTomy CHHXPOHHAA MalinH&, pabo-
Tas B PEKHME JBHTATe]R, MOXKeT COBeDIIeHHO He 3arpyaTh CeTh HaMAaTHHUHBAIOIIMM TO-
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Puc. 8.2. BepTuka/JbHbi CHHXPOHHH 3nexTpoasuratens BJIIC-325/44-16, 5000 xBr, 6000 B,
375 Mun—!

! — pUKHAS KPECTOBHHA, 2 — HHXKHER DOLIIHOHHUK; 3 — POTOP; 4 — NONOCH; § — cTarop; 6 — MONMATHHK;
7 — MACHOOXNAIHTEND; § — BepXHMHA NONLIYIHHK; 9 —: YEHTEIb JBHTATEANA

KoM, BoaGynureneM CaOyXHT B GOALUIAHCTBE CAYyYaen HeGOALINON TeHePATOP NOCTOSHHOTO
TOKa ¢ caMOoBO30YKAeHHEM. . ‘

OcCHOBHEle NPEHMYIECTBA CHHXDOHHOTO 3/MEKTPOABHraTeNR Nepel ACHHXPOHHHIM CJje-
IYIOLKe:

CHHXPOHHHIl 9/eKTPOABHIaTe b MOXKeT pafoTaTe ¢ KO3OOHIHEHTOM MOLIHOCTH (cos @),
paBHBIM eNHHANE H AaxKe OMepeXalouluM, u4TO yJAy4miaeT KO3(pOhHUHEHT MOUIHOCTH ceTH H,
CNefOBATENBHO, SKOHOMHT 3JIEKTPOSHEPTHIO;

TpH KoJeGaHMAX HANPSKEHHA B CETH CHHXPOHHLIH 3JeXTpOABHraTeas paboraer GoJee
ycTOHYHBO, HONYCKaf KPATKOBpeMeHHOe CHHIKeHHe HampsxeHHsa fo 0,6 HOMHHAJIBHOTO.

OCHOBHBIM HeZOCTaTKOM CHHXPOHHBEIX 3JeKTDOABHTIaTedell ABJAETCH TO, YTO MOMEHT Ha
HX BaJty TIPH DYCKe PABEH HYMIO, NIOSTOMY HX HeOOXOAHMO pPacKpyYHBaTh TEM HJH HHBIM
crnocoboM #o CKOPOCTH, GIH3KOH K CHHXPoHHOH. JlAs 5Tol uean GOJILIIHHCTBO COBPEMEHHBIX
CHHXDOHHHIX 3JeKTPONBHraTeNIell uMeer B pOTOPe AONOIHMTENIbHYI) NMYCKOBYI0 KOPOTKO3aMK-
HYTYI0 06MOTKY, aHAJOTHYHYIC OGMOTKE POTOPA aCHHXDOHHOTO ABHTATENS.

CepufiHo BHITyCKaeMbIHi BEPTHKAJBLHEIA CHHXPOHHBIH 3JEKTPOLBUTATENH
cepun BJIC (puc. 8.2) umeer cratop uHAHHIApHUECKOH GOPMH, aKTHBHa%
cTajlb KoTOporo HabpaHa fakeTaMH M3 JHCTOBOH CTaJH H 3aKpenJieHa B CTa-
HUHE CTAXKHBIMH IUMHJAbKaMH. PoTop ABHrarenst BHIMOJHEH H3 JHTOH CTaJH.
[MNomocs npukpenseHH k ofoLy Gosntamu. B BepxHel XpecTOBHHe pasMelle-
HBl MOANATHHK, BepXHHUH HanpasASIOWHA MOJIIHIHKK H MacNOOXJalHTesb.
STa KpecTOBHHA SIBASIETCA IPy30Hecyllell H BOCIPHHEMAaeT BeC BCeX Bpaula-
IOIIMXCA YacTed arperara M JaBjeHHe BOAHB Ha pabodee KoJieco Hacoca.
B HuxHel KpecTOBHHE JBUTaTesi YCTAHOBJEH HUIKHHMA HalpaBJasOLHR 1on-
WHNHAK. Bo30GynuTenp NBHrate/id BMECTe ¢ KOHTAKTHBIMH KOJbLaMHU -Haca-
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XeH Ha OTHAEMbHBLIA BaJ, KOTOPHIH HMeeT (GJaHIEBOE COSRMHEHHE ¢ BaJOM
ABHrarteasi. JlBurateqb HMeer TpPOTOUHYIO BEHTHJSUHIO. JIBHraTelH 5TOro
TUna MOIHOCTBIO cBhitle 4000 kBT BHINOMHAIOTCA ¢ 3aMKHYTOH CHCTEMO
BEHTHJISAMU H OXJIaXKIeHHEM BO3AYXa-C MOMOILbLIO OXJafHTeel,

OGosHauenune 3/EKTPOABHUraTe/iell STOrO0 THHA TaKXKe BKJAIOYAET AaHHBE
O MX rabapHTHBIX pasmepax. Tak, HanmpuMep, MapKa ABHTaTeas, H306paKeH-
HOro Ha pHc. 8.2, 03Hayaer: BepTHKaJbHbA (B) mBurartens () cmuxpoHHo-

~ro tuna (C) c anaMerpom pacToukH cratopa 325 cM, NAHHOK cepAeuHHKa
cTaTopa 44 cM H YHCJIOM ITOMIOCOB 2p=16.

HamnpsixKeHne NpHBOAHOTO ABHTaTeNsI NPHEUMAIOT B 3aBHCHMOCTH OT €ro
MOLUHOCTH H HaNpSXKEHHS CEeTH SHeProCHCTEMBI, K KOTOPOH NOAK/MI09eHa Ha-
COCHasl CTAHILHS, ,

Eciu nuTanye HacOCHOM CTAHIMH OCYINECTBAAETCH OT IHEPrOCETH Ha-
npsKenHem 3,6 nau 10 kB m mommocTh sieKTpofBHTaTEN el MNpeBbIIAET
250 kBT, TO caefyer yCTaHaBAUBaTh ABHTAaTeJH HA TOM IKe HamnpsKeHHH.
B sToM caywae otnazaer HeOGXOIUMOCTL COOPYXKEHHS TOHH3HTEABHON TpaHC-
(bopMaTOpPHOH NOACTAHLUMH H, CJ€J0BATENbHO, YMEHbUIAOTCA 3aTPaThl N0
COOPYXKEHHIO HACOCHO CTaHIHH. .

Hanpsixxenue siexrpoasurateneir Momuoctbio 200—250 kBt ompenesis-
eTcsl CXeMOH MEKTPONUTAHHS H YCIOBHAMH MEPCIEKTHBHOTO YBEJHUYEHHS HX
MOILHOCTH. ' '

Ounextpoasuratesu momuocThio 10 200 KBT crenyer mpwHUMAaTh HHM3KO-
BOJBTHHIMH, HanpsaxenneM 220, 380 u pexe 500 B. \

B saBrcaMOCTH OT OCOGEHHOCTEH CpeAHl NMPOH3BOLCTBEHHBIX MOMeEIIeHHI
BOZOTIPOBONHBIX H KaHAJH3aUHMOHHBIX HACOCHBIX CTAHIHI B HHX YCTaHaBJH-
BAIOT 3JIEKTPOABHIaTEIH B TOM HJIH HHOM KOHCTPYKTHBHOM HCIIOJTHEHHH. '

ODJIEKTPOABHTaTeNH, YCTAHABJAMBAEMble B IIOMEIIEHHSIX ¢ HOPMaJbHOMN
CPENOH, OOEIYHO NMPHHHMAIOT B 3alHIIEHHOM HCIOJHEHHH. DJIeKTPOABHIaTe-
JIH, YCTAHABIMBAeMble Ha OTKPHITOM BO3AYXe, C/leIyeT NPUHUMATb B 3aKpPLI-
TOM HCHOJIHEHHWH, LIS HH3KHX TeMIepaTyp — B CHelHaJIbHOM BJAaroMopo3o0-
crofikoM. IIp# ycraHOBKe NpHBOAHBIX 3JEKTPOABHrarTesefl B 0co060 CHIPEIX
MeCTaX HX IPHHHMAIOT B Kanje- HIH Opbi3TO3aIMIIEHHOM HCIIOJHEHHH C
BJIArOCTOAKOH H3oasuuef,. McnosHeHne ssnekrpoasurare/ell, ycraHaBauBae-
MEIX BO B3PLIBOOHACHBIX NIOMEIIEHHUAX, JONXKHO IPHHEMATLCA B COOTBETCTBHH
¢ [IpaBuaamu yerpofict anextpoycranosok ([1¥3).

§ 44. COPOYOEPXHBAIOIIHE YCTPOHCTBA

Jlns npenoxpaHeHHsl HACOCOB OT MONafdHHs B HHX COPa Y IJIaBalOLIHX
T€JI, CIOCOOHBIX HApPYIIMTL HOPMAJIBHYIO 3KCIJIYaTalHI0 arperara, B BOJNO-
NPHEMHBIX COOPYKEHHSX Ha MyTH JBHXKEHHS BOAB! YCTAHAB/JIHBAIOT Pa3/Hy-
HBIE COpOYAEpHKHBawoUue ycrpoicrsa. Haunbosee uacto aas npeiBapuTenb-
HO# (rpy06oi) OYHCTKHM Ha BOJONPOBOAHBIX HACOCHHIX CTAHLHUAX TPHMEHSIOT
COPOYAEPKUBAIOIIHE DEUICTKH H3 METaJJHUECKHX CTepXKHel — CTepIKHEeBhIe
peleTKH, a A4 nocjaenywomel (TOBKO#) OYHCTKYE — CeTKH!.

[Ipu npoexTHPOBAHHH COPOYAEPIKHBAIOUIMX YCTPOHCTB YYHTHIBAIOT CJe-
IyIollee: PACIOJOXKEHHE PEIIEeTOK H CeTOK OTHOCHTENBHO YPOBHS BOIBI B BO-
LOHCTOYHHKE, MECTONOJIOKEHHE HX B COCTaBe BOAONPHEMHEIX COODPYXKEHHI,
MOJIOXKEHHWEe OTHOCHTEJAbHO HampaBseHHs JBHXXeHHS NOTOKA IPH BXOJAE B BO-
HOTIpHEMHBIE OTBEPCTHsA; CKOPOCTh HOTOKAa B CTBOPE PEINETKH HJIH CETKH,
OXUJAEMYKO CTElIEHb 3acCOPEHHs H BO3MOXHOCTb OOMep3aHHd, NpHMeHeHHe
TeX HJIH UHBIX 3PP EeKTUBHEIX CPEACTB OUHCTKH,

CopoynepxuBalollHe YCTPOHCTBA AOJKHBI GHITE 3aNPOEKTHPOBAHEI Ta-
KUM 00pa3oM, 4ToOH NPH 3KOHOMHYECKH LenaecocOpasHBIX 3aTpaTax Ha W3-
rOTOBJIEHHE OHH 0GeCleuHBajM B MpOLECCe SKCIVIYATAHHH HAapAAY ¢ Hamex-

I Crneuyanblbie COPOVILEPXKUBAIOUIHE YcTpolicTBa, NpHMEHAeMBle Ha KaHAJH3ALHOHHBIX
HACOCHHIX CTAHUHAX, pPACCMATPHBAIOTCS B TyiaBe 11,
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I /-1 HOU 3alIHTOR HAacOCOB H TEXHOJOTHYECKOro
— 0GOpyMOBAHHSI OT COPA H MJABAIOIIUX TeJ
, HaHMeHbUIHE MOTePH HEPTHA.
| ' CrepxueBble pemerku. ITpn oTHOCHTENb-
PRy NN S U HO He3HAUHTEJBHOM 3ary6ICHHH HANIOPHBIX
m Il BOJIOTIDHEMHEIX OTBEPCTHH NOJ YPOBeHb BO-

‘ Abl B HCTOUHHKE HJH B NOBEPXHOCTHHIX 6e3-
HanopHBIX BOAONPHEMHHKaX OGBIYHO yCTa-

i HABJIHBAIOT IJIOCKHE CTep:KHeBhleé PelIeTKH,
’ KOTOpble pasMellaloTCd, KaK MPaBHJAO, B
; CenHa/NbHBIX asax. B GoablunHCcTBe Cay-
" 4aeB pEUIeTKH JIelaloT CbeMHBIMH, HX 06-
: CHYXKHBaHHe (HepeHOC H YCTAHOBKA B 11a3bl)
} ‘ OCYILIECTBJAETCS IO bEMHO-TPAHCIIOPTHHM
060pyLOBaHHEM BOJONPHEMHEIX COOpyXKe-

‘ Hu#t. [losTomy npu Gosblinx pasmepax ne-
@ PeKpbrIBaeMblX OTBEpPCTHH Mg ya06CTBa me-

peHoca H YCTAHOBKH pelleTKH H3TOTOBJSIOT
H3 OTAEJBHBIX ceKUHH. Kaxkias cekuus co-
] CTOHT U3 ONOPHOH KOHCTPYKIHH, B KOTOPO#H
! 3aKpeIvieHb MeTa/lJIMyeckHe CTepXKHH, pac-
Puc, 8.3 Tlnockan CTEpXHEBAL P& ng,p)ennpte HAa HEKOTOPOM  PacCTOSHHH
LueTka apyr or upyra. ITpocBeTsl MeXIy cTepXKHs-

MH pelIeTKH peKOMeHAYeTCs NPHHHMATh Ta-
KHMH, YTOGHI, cOp, NMpolleduInii Jepe3 peleTKy, He 3acTpeBaJl B 3JeMeHTax
NPOTOYHOH YacTH Hacoca, B 3aBHCHMOCTH OT THNA H pa3MepOB HACOCOB BeJIH-
UHHA [IPOCBETOB MEXKAY CTEPIKHSAMH pelleTKH OGLIYHO IPHHHMAaeTCs AJs oce-
BBIX HAacOCOB OT 5 10 15 cM H Aust neHTpobexHuX oT 3 10 10 cM.

Pacnonoxenne copoynepxupalomux pemerox Ha GOJAbLION rny6HHe 3a-
TPYAHACT HX OCMOTP, OYHCTKY H DPEMOHT. B CBfI3H ¢ 3THM B riyGHHHHX BO-
AONpHEMHHKaX HACOCHBIX CTAHLHH NPUMEHSIOT HEChEMHBIE NJOCKHE M MOJHU-
TOHaJ/IbHBIE COPOY/JepKHBAOLHE pelleTKH, KOTOpble OMHPAIOTCSA Ha cTalHo-
HapHble NMOAPEIIETOYHbIe KOHCTPYKIHH. JTH KOHCTPYKIHH OOBIYHO NpecTaB-
JSIOT COBOH CHCTEMY COeJlHHEHHHEIX APYr ¢ APYrOM Ke/e30GeTOHHLIX HJH
METAJIHIECKHX CTOeK H pHresell 06TekaeMofl (OpMBl, YCTaHABJHBAEMBIX 110
HanpasJIeHHIO JBHXKEHHS MTOTOKA.

B 3aBHCHMOCTH OT cXeMbl BOZONpHEMHHKA HACOCHON CTaHLMH H YCJOBHH
SKCIJIyaTalHH COPOYHEPKHBAIOUIHE PELIETKH MOXKHO YCTAaHABAHBaTb BEPTH-
KaJIbHO HJIH HaKJIOHHO,

Ha puc. 8.3 npuseaena THNOBasi KOHCTPYKUHS MJIOCKOH CTepPIKHEBOI pe-
IIeTKH, NMPHMEHSIeMON N/ BXOAHBIX OKOH pasMepoM o 1250)<2500 mm.
Kapkac onopHo#i KOHCTPYKUHH DeIIeTKH COCTOHT H3 CTOeK M pHureJel, H3ro-
TOB/II€MBIX M3 YIVIOBOH CTa/H HJIA H3 1WBedepa. CTepXKHH pellleTKH — Mpsi-
MOYroJIbHOrO ceueHHsi, pasMepoM 506 MM, H3 noaocoBoli cranan. Heo6xo-
JHMOe PACCTOSHHE MEXIY CTEePXKHAMH (QHKCHPYETCH CTaJbHBIM CTepPXKHeBbIM
TOJIOTHOM, HMEIOUIHM IONepeyHble UIVIHLUbL 1/ YCTAHOBKH cTepxkHeil. Onop-
Hasl TIOBEPXHOCTh HHXKHEro pHresis o6IHTa JIepeBSHHBIM O6pycoM, 06ecleyuH-
BAIOLIHM HEeOOXOIHMYI0 aMOPTH3aLHI0 IPH ONYCKaHHH DELIeTKH Ha MOpor
BOJONPHEMHHKA.

[Torepu Hamopa B pelieTKax onpeResioTes No GopmyJe

2
vpem

2g
rae Cpem — KO3((HIMEHT NMOTeph HaNOpa, 3aBHCALIHH OT GOPMBI U pa3Me-
POB CTEpXKHEH DEILeTKH, CTeleHH CTEeCHEHHS MOTOKAa KOHCTPYK-
THBHBIMH 3/IEMEHTaMH peIIeTKH, 3aCOPEeHHsS pelUeTKH H HAIpaB-
JIEHHSI CKOPOCTeH Mepel pelleTKoH; -
Upemn — CPEHSIS CKOPOCTh IIOTOKA B OTBEPCTHAX PELUETKH.
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CKOpOCTb Upem, corsiacHo ykazanuam CHull, pexoMennyercss NpHHAMATH:

a) npu 3a6ope BOABI U3 ITYTOHOCHHIX PeK H KAHAJIOB: B OEDEroBLIX He3d-
TOIJEHHBX Bomo3abopax 0,2—0,6 M/c; npu 3aTONJIEHHEIX BOJONPHEMHHKAX
0,1—0,3 Mfc; MeHbIIHe CKOPOCTH COOTBETCTBYIOT GoJjiee CJHOXKHBIM IIYroJe-
JOBBIM YCJOBHSAM;

6) npu 3aGope BOAK K3 03ep, BOMOXPAHHJHIL, MOPeH, BOAOIPHEMHBIX
KOBIIeH H paBHHHHBIX pPeK: B BOAONpHeMHuKe Geperosoro Tuma 0,4—1 m/c;
B OKH2X 3aTOIJIEHHHX BOJONPHUEMHHKOB, PacloOJOXeHHHX B yIaJleHHH OT
Gepera, 0,2—0,6 Mm/c; 60/IbIIKE CKOPOCTH cJelyeT NPHHEMAThL I/ HACOCHBIX
ctaHuui nogaueit 10 m3/c u 6oJee.

3HayeHHq Ko3(p¢unueHTa {pems H METOLHKA €r0 ONpeleNeHHs IJs pelle-
TOK CO CTEPKHSAMH PAa3JIHYHOH (GOpPMHI NPHBOMATCA B CIELHAJDbHOH JHTEpa-
Typel.

dddhexkTHBHAS OYHCTKA PELIETOK OT copa HMeeT Oosblioe SHaueHHe A
GezaBapHHHON KCHJAyaTalyud pelleTOK H AJA obecnedyeHHss MHHUMAJBHO
BO3MOXHBIX HOTepb Hamopa. B 3aBHCHMOCTH OT XapakTepa 3acOpeHHT pe-
IIeTKH (NOnajaHust Ha Hee 6pPeBeH H TOIUIAKOB HJIH Xe Topda, cyubes, BOXO-
poc/eil M T. T.) TIPHMEHSIIOT Pa3JHUHbBE OYHCTHBIE MEXaHH3MEl M YCTPOHCTBA!
rpeirpepnl; KOBIUBI; MeXaHHYecKHe, CBOGOAHLIE M HanpaBiseMble rpabin;
clelHajbHble TPaJbl, KOTOPHIMH MOXKHO HepeMellaTh COP BA0Jb 3a6pasbHOM
CTEHKH BOJIONIPHEMHHKa HaCOCHOH CTaHUMH H T. 1. .

OGopynoeanue L/ OYHCTKH pelleTOX OOHIYHO NPHKpemIsercss K Tpocam
KPaHOB, OOGCJYKHBAIOIIHX BOAONMPHEMHHK CTaHIHH, HJAH YyCTaHaBlHBaeTCH
Ha clelfHaJbHBIX (peLIeTKOOUMCTHTE/IbHBIX) MalllHHAX, MepeABUTAIOLIHXCH
BAOJIb QpOHTA pElLIETOK.

Jlas 6opb6H ¢ 0OMep3aHHeM pellleTOK MNPHMeHIT 000rpeB ee 3JeMeH-
TOB, KaK TPaBHJIO, 3MEeKTPHUIECKHM TOKOM 6OJIbLIOH BEJHYHHBI, HH3KOTO Ha-
npsxenusi, [10 AaHHBIM NPOBENEHHHX HCCAENOBAaHHA, NPHJHNAHHA LIYrH,
MABBYIleR B NMOTOKe, H KPHCTAJJIH3alHH TNepEOoXJaXIeHHOH BOJBI Ha pe-
LIeTKaxX He Ha6JI0faeTcs, ecid HX TeMIlepaTypa CocTaBisieT fpem=0,01...
0,03°C. TeMmepatypa TepeoxJaxkAeHHOR BOAb fpomur= (—0,07)...(—0,1)°C.
B To ke Bpemsi HeOGXO/HMO HMeTb B BHIY, 4TO 06OrpeB He MOXeT NpHOCTa-
HOBATbH Y2Ke Hauaslumitcs npouecc o6mep3anus. [1031oMy HaunHaTh 0GOrpes
clexyeT A0 TOTO, KaK MNepeoxJajH/iach BOAA H A0 NOCTYINJIEHHA WIYrH Ha
petteTky. C 3TOM Lesibl0 HA HACOCHBIX CTAHLHSAX YCTAHABJIHMBAIOT aBTOMATH-
YeCKYIO CHCTEMY KOHTPOJIS TeMNepaTyphl BOAbl, CBOEBPEMEHHO BKJ/IIOUAIOILYIO

o6orpes peuIeToK.
Mounoctb, KBt, Heo6XomuMasi Ha oforpes 1| M? IIOMIANK NOBePXHOCTH CTEPXKHER pe-
HIETKH, MOXKeT OHIThL oTpejeseHa no GopMmyle

Nogorp = Rgan-0,00116 @ (£pe, — toonm)»

rae kaap — KO3hPHIHEHT 3anaca, MPUHHMaeMB PaBHEIM 1,5—2;
o .
& — KO3(DHINERT TEIOOTAAauH MeTaana soxe, KBt/ (M2-°C);

0,00116= m

EcaH 37eKTPHYECKHi TOK HPONMYCKaeTCs HENuCPeACTBEHHO TO CTEPXKHAM peIeTKH, TO
K03(QQHIHEHT TellIOOTLAYH G ompefensercs no GopmynaM:

A8 CTepXHeH UHJIMHIPHYECKOTO CeYeHHs HJIH MPSAMOYTOJLHOTO CeYeHHA C INOJYKpPYT-
JIBIM OTOJIOBKOM

— Ko3(phUllHeHT nepexoaa oT KKaa/d K KBrT.

a = 1700 2:8 /404,

pein
rie d — AnaMerp CTEpPXHA (HAM ZHAMeTp 3aKpyrAeHHS);
AN CTePXKHeH MPSIMOYTOJbHOTO CeYeHHA

0.8
o = 6670 003,

Caenyer oT™MeTHTb, 4TO OOL(M pacXoj 3JEKTPO3HEPTHH Ha oborpes pemeTox AOCTATOY-
HO Beaux M cocTasaser 2—4,5 kBt Ha xaxaw#l 1 M? quromamu nepekpHBaeMOro OTBepPCTHR
Hian A0 4—7 kBt Ha 1 M3 BOJH.

1 Cum., naupumep, Cnucckxufi C. M. 'mppasnuka spauuii rupposaextTpocranuuit. M.,
«Jueprasa», 1970.
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Copoyaepxupaomue ceTkd. B  BOZONpHeMHNKAaX HAaCOCHBIX CTaHLIMH
BCJIell 33 pellleTKaMH YCTaHaBJIHBAIOT COPOYAePKHUBAIOLIKEe CeTKH JJIs 3allep-
KaHUSA MEJKHX B3BEUICHHHIX H IJIaBAIOIIHX TeJ, HaXOAfMLIUXCA B BOAE IIO-
BEPXHOCTHHIX HCTOUHHKOB H He 3a/lepXKaHHAEIX pPeHIeTKaMH.

Martepran npoBOJIOKH AJA IOJOTHA CeTKH HOJIXKeH OLTb aHTHKOpPPO3H-
OHHHIM (HepiaBelwIlasd cTalb, OIHHKOBAaHHAdA CTaJjb, 6pOH3a, KalpOH H T.1IL.).
CeTkH, BHIIOJIHEHHEIE U3 OOBIYHOH YIJIepOAHCTOH cTa/lH, OOLIYHO B TeUeHHE
OJIHOTO I'0/1a 3KCIIYATAIHH NPUXOAST B MOJHYIO HETOLHOCTb.

PasmMep sueex CeTOK AOJKeH Ha3HAYATbCS B KaXK/JIOM OTAEJNBHOM clydae
B 3aBUCHMOCTH OT CTelleHH 3arpsi3HeHHA BOAB B HCTOYHHKe U OT TpeboBaHuil
IIPOH3BOJCTBA, OOCIYXHBaeMOro RaHHOH HAacOCHOH cTaHLHed. IDTH Xe yc-
JIOBHA NMPHUHHMAIOTCA B pacyeT IpH BhHGOpe THNA CETKH — CheMHOH HJIH
BpaliamLencs.

I[Tnockue cheMHEE CETKH YPe3BBIYAHHO NPOCTH 10 YCTPOHCTBY H
B OY€Hb HE3HAYUTEJbHOH CTEHNEeHH YBEJIHYUBAIOT pasMep coopyxenHs. Kaxk-
JAas CeKUHs IpeAcTaB/aseT coG0H MeTaNJHUeCKYylo paMy U3 yrJoBOH crald,
Ha KOTOPOH KpenATCa NPOBOJOYHEIE MOJOTHHILA.

ITosoTHO CceToK AenaeTcs ABOWHBIM: MeJKoe paBouee ¢ ssueHKaMu pasMe-
poM oT 2)X2 n0 5)X5 MM H3 TOHKO@ NpoBOJOKY H KpynHoe — 20320 MM #
Gosee NJs TPHAAHUA paGoyeMy INOJOTHY HeOOXOAHMOH HPOYHOCTH.

OCHOBHHIM HEJIOCTATKOM CBEMHBIX CETOK sIBJfeTcf TO, 4TO B IMpollecce
paGoTHl HACOCHOM CTAHUHH HX NPHXOAHTCA CPaBHHTENbHO YaCTO BBIHUMAThH
JJist o4HCTKH, TTOMHMO yC/IOXKHEHHs YCJIOBHHE 3KCMJyaTalHH 3T0 06CTOATENb-
CTBO yMeHbIIaeT HeoGXOAMMYIO HAafeXHOCTb PAbOTH BCEH CHCTEMH.

JlenTouHbHe BpalwlalomHuecsd CeTKH HMEIOT 3HAUHTe/bHbE IIpe-
AIMYLIECTBA Mepel Ch€MHBIMH, TaK KakK Leblll psjl onepauui — HoAbeM ce-
TOK, IPOMBIBKA HX H yAa/JeHHe H3BJIeYeHHBIX 3arpsi3sHeHHH — OCYyLIeCTBJIs-
€TCA HEeNPEePhIBHO ¢ MOMOILBIO CIelHabHEX MeXaHH3MOB.

Bpamalouiyiecs ceTkH HPeACTABASAIOT co00H HelpephiBHOE N1POBOJOUYHOE
HOJIOTHO, NEPEeKUHYTOEe Yepe3 OAHH HJIHM Yepes3 JBa PACIONOKEHHBIX IPYT Hal
JIPYroM ropH3oHTaspHbIX 6apa6aHa. IT1o0THO COCTOUT H3 OTAGJBHHIX CEKLHH
(MeTanaHYeCKHX paMoOK), LWIAPHHPHO COeJHHEHHBIX MexAy coboi. Kaxpnas
paMKa 3aTAHyTa ceTKOH W3 TOHKO# nmpoBogaokH. lllupuna mosoTHa ceTkH RO
2—2,5 M. CeTKH BpaIajoTCcsi ¢ MOMOINBIO 3JeKTpoABHrartens. CKOpOCTh IO-
CTYNaTeNbHOTO IBHXKEHHsI CeTOK NpHHHMaeTca TeM GoJblle, deM Goablue
3arpssHeHHe 3a6upaemofi BoAB. OGBIYHO CKOPOCTb ABHMKEHHS CETKH 3,5—
10 eMm/c.

Pa6ouyio niomann, CETOK ONPENENSIOT N0 PACUETHOH CKOPOCTH ABHKE-
HU#l BOOH Uepe3 OTBEPCTHA CeTOK, KOTopasi, coraacHo ykasawmam CHull
11-31-74, npunumaerca He Goaee 0,4 M/c B Cayyassx BO3MOXHOTO IONaZaHHA
pHIGH B ceTounyio Kamepy ¥ 0,8—1,2 M/c npy ycTaHOBKe pr603arpaiuTeb-
HBIX YCTPORCTB BHE BOAOIPHEMHHKA.

OTteyecTBeHHAS NPOMBIIIJIEHHOCTh BHINIYCKAET Bpalllaloillnecst CETKH pas-
HOOGpPa3HbIX KOHCTPYKIMHL. '

§ 45. TPYBbl H $ACOHHDBIE YACTH BHYTPUCTAHILHOHHbIX KOMMYHHKAHHRA

Tpy6bi. B npenenax 3gaHHS HAacOCHOH CTAHIHM KOMMYHHUKAanHH BCachl-
BAIOLHX H HANOPHHLIX TPYOONPOBOAOB B OCHOBHOM BHLINOJHAKTCA H3 CTaNb-
nbix Tpy6. Ilo cpaBHeHHIO ¢ YYTYHHBIMH TPyOamH OHH 00/Iafal0T 3HAUHUTENb-
o GoJsbled MPOYHOCTHIO, MEHBIIMM BecoM, Jydllled cBapHBaeMOCTbIO, 3Jac-
THYHOCTBIO ¥ HoJiee IPOCTHIM COAHHEHHEM.

HepocratkoM cradbHBIX Tpy6 ABJISETCS TO, YTO OHH B 3HAYHTE/bHO
GoJbllIel CTeleHH, 9eM Y4yTyHHBle, [IOJBEpraiTcs KOPpPO3HH, a MO3TOMY Tpe-
6yIOT 3aLlUTH Hapy:XKHOH, a YacTO ¥ BHYTpeHHeH nosepxHOCTH. Cpok ciyx-
GBI CTAJbHEIX TPYO MeHbIIe, YeM UyTyHHBIX.

1 A6pamos H. H. BonocuaGxkenne. Haa. 2-e. M, Crpofinanar, 1974.
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CopTaMeHT cTajJbHBIX TPYO, BHINYCKAeMBIX NPOMBILJIEHHOCTBIO, OXBATH-
BaeT JHaNa3OH HapyXHbIX AUameTpoB OT 5 mo 1420 mm. ToamuHa CTEHOK
Tpy6 H3MeHfeTCs B IIHPOKHX Npejesax, YTO JNaeT BO3MOXKHOCTb BHIGpaTh
TPYOH NPHMEHHTEIBLHO K Pa3JHYHBIM YCJIOBHAM PaGoTH.

OtxenbHble 3BeHbst TPYG BHYTPHCTAHUHOHHBIX KOMMYHHMKALMH COeNHHSI-
10TCSi, KaK TpaBuJIO, HA CBAPKe ¢ IpHMeHeHHeM (JaHIeB AJS NpHCOeNHHe-
HHSL K apMaType H HacocaM. HJas yniaoTHeHHS (JAAHLEB HCNOJb3YIOT MATKHE
POKJIaJK¥ — PE3HHOBbIE, KapTOHHLIe, acGecTOBLIE HJIH IADOHHTOBLIE.

Tpy6onpoBoAH BHYTPH HACOCHOH CTAHIMH YKJIAAHBAIOT TAKHM 06pa3oM,
4TOGBl OHH OBbLJIH NOCTYMHB AJA OCMOTpPA M PEMOHTa, a B MecTax COelHHe-
HHE ¢ apmarypolt H HacocaMu 6pl1a ofecneyeHa BO3MOXKHOCTh CBOGOAHOMH
c6opkH H pa3bopKH.

BcachiBalonie H HanopHble TPyGONPOBOAL B NMpeAenaax 3fAaHHA HACOCHHIX
CTaHiAA, KaK IPaBHJIO, PACHOJaralT Haj NOBEPXHOCTLIO IOJA C YCTPOHCT-
BOM HaJ HHMH MOCTHKOB, KOTOpble MOTyT ObITb TaKXe HCIOAb30BaHBl AJA
YyCTaHOBKH BCIIOMOTATEJbHOFO 3JeKTPOTEXHHYECKOrO O0OpYAOBaHHS H IOA-
Beckn KalOesed. Jlomyckaercs ykaajbiBaTh TPyOH H HHXKe YDOBHS NOJa B
KaHaJjax, nepekphiBaeMblX CheMHBIMH IJINTaMH. PasMepH KaHaOB AOJIKHBI -
ofecneyupaTh BO3MOXKHOCTD MOHTaXa H JEeMOHTaxKa OTAeJbHHX YYacTKOB
TpyGONpOBOROB; B MeCTax YCTaHOBKH (IaHIEBOH apMaTyphl NpeXyCMOTPEHH
HeoBXOANMBle YUIHPEHHS. ,

B Hesarsay0/ieEHBIX HAaCOCHBIX CTAHUMAX NPH OOJbHIOM YHCJE ATPeraToB
TpyOnl auameTpoM Goslee 500 MM YKJaABIBAIOT B CIeLlHAJNbHO YCTPaHBaeMhIX
TIOABAJIbHBIX NOMEIIeHHAX BEICOTOH He MeHee 1.8 M.

Pacnosoxkentne Tpy6 BBepXy, Hal arperatamH, AONycKaeTcs Kak HCKJIO-
yeHne. TpyOH B 3TOM cJiyyae HOJKHBI OBITh YyJ0KeHH Ha CTOHKax BAOJh
CTeH Ha BbICOTEe He MeHee 2 M OT 1oJia 10 HH3a TpyObhl. _
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Puc. 8.4. Canvunxy Zjas npoxoja
TPYG Yepes cTeHH
@ — ¢ HaXHMHBIM YcTpohcTBOM; - J—
g?lpnyc; 2‘— vxonbuemen pebpo; &3-"- : ’

aden; 4 — HAKHMHOH  OATPYGOK: s a—l‘
5 — ymromunTeaD; 6 — HaT;KHNE S X /////////
UM BALKKA; & — HabupHod: J — Kopayc
¢ KOIbUEBHM DefpoM; 2 — ynopHHe /
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XOnbla; & cajbHEKOBAaE Halwsxa;
4 — 3amexanxa
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Pmc. 8.5. CranvHele cBapHbe (acOHHbIE 9aCTH

[Ipu nr06oMm BapHaHTe BCE yYacTKH TPYGONPOBOIOB JOJKHE HMETb OIO-
PH, HCK/IOYAOIHe Nepefady KaKHX-JIHOO yCHJAHH Ha apMaTypy H HacocLl.

Jas npemoxpaHeHHs CTa/bHLIX M UYTYHHBIX TPyGOHNpPOBOLOB, MPOXOMf-
HIUX uepe3 GeTOHHBIE, XKeNe300eTOHHbIE H KaMeHHble CTeHbl BCeX THIIOB
BOZONPOBOAHO-KaHAJH3ALHOHHEIX COOPYXKeHHH, OT NOBpPEXAEHHUI NPH 0Ca/lKe
30aHU#, a TaKxe AJS NpeJOTBPALIeHUs] BO3MOXKHOIO NPOCAYHBAHUS BOLLI
BJI0JIb TPYOONpOBOAA NPHMEHAIOT CAaJbHUKH IBYX THNOB: C HaXKMMHBIM YyCT-
policTBOM M HabGusHble (pHC. 8.4).

Ca/bHHKH ¢ HaXXMMHBIMH yCTpPOcTBaMu 60Jiee CIOXKHBI B H3TOTOBJAEHUH,
HO oOusiamaioT GoJbluell 3J1aCTHYHOCTRIO, HAAEXKHOCTBIO H MeHBleil BOMAO-
npounnaeMoctpi0. CaJbHHKH 3TOr0 THIA NPUMEHSIOT B HauboJiee TSMKeNbIX
YCJAOBUSIX — IPH yKJAaAKe TpyO BHIIOIe TIPAHHUL CE30HHOTO MPOMEpP3aHHY
TPYHTa, B pafioHax TOPHHIX BHIPAGOTOK H PacHpPOCTPAHEHHS MaKPONOPHCTHIX
IIPOCaJOYHbIX TPYHTOB, B MECTaX BO3MOXKHOIN MHTEHCHBHOH BHODaLHH FPYH-
Ta H NIPH Nepenaje Halmopa Ha caabHHKe 10 20 M.

daconHble yacTH. [17151 ycTpoiicTBa Ha TpyBOnpoBogax NOBOPOTOB, OTBET-
BJIEHHH, [IEPEXOI0B OT OJHOrO KHaMeTpa K APYroMy, a Takike AJS YCTAHOB-
Kd Ha TpyOONpoBoAax apMaTypsl NPUMEHSIOT (aCOHHBIE YACTH.

CraibHble THYThle W IITAMIOCBapHbie (ACOHHBIE 4YACTH MAJS CTAJbHBIX
TpyO auamerpoM no 500 MM, coelHHseMble Ha CBapKe, CepHAHO BHINyc-
KalOTCA NPOMBIUIEHHEIMH NpeANnpUATHAMH. DacoHHBle YaCTH CBapHbBE H3
CTaJbHBIX TPYO, coeauHAeMble Ha cBapke Wid Ha ¢uaaHuax (puc. 8.5), mpo-
MBUIIEHHOCTBIO He BBINYCKAlOTCA, a, KaK PaBHJIO, H3TOTOBJSIOTCS MOHTAX-
HHKaMH Ha MeCTe CTPOHTENbCTBA,

I s ob/jerueHnst MOHTaAa H JeMOHTazxa OTAEJIbHLIX Yy4acTKOB TPyO, ap-
MaTypbl H O0OPYLOBAHHA HA BHYTPHCTAHUHOHHBIX KOMMYHHMKAUMAX yCTaHa-
BJHUBAIOT ChelHalbHble 3BeHbSl C NMOLBHKHLIMH (PJaHLAMH H  MOHTAaXKHble
BCTABKH, IJIHHA KOTOPBIX ONPENENsieTcd 10 MECTY.

§ 46. 3ATBOPBI, 3AJABH)KKH, KJIANAHDI

HsmeHeHne pexxuMa paGOTHl HACOCHOH CTaHIMM, a Takxke neploauuec-
KHe OCMOTpDHl M DEMOHTbl IPOTOYHOH YAaCTH H OTAEJNbHBIX COOPYXKeHHIT
TpeOyIOT YCTAHOBKH Pas3/]HUHBIX 32TBOPOB, KOTOphie N0 CBOEMY Ha3HaueHHIO
JejATca Ha OCHOBHEIE, aBapHiiHLIe H PEMOHTHHIE.

OcHoBHBIE 3aTBOpHl (HHOTZA HX Ha3bIBAalOT paGoynMH) OBECHEUHBAIOT -
ONepaTHBHOE PeryJHpOBaHHe DPACXOJ0B BOALI uepe3 coopyxkeHnue. OcHOB-
Hble 3aTBOPLI JO/IXKHEI OTKPHIBATLCS H  3aKpblBAThCcd nox Hamopom. [lpu
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3HAYHTEJNbHEIX pa3Mepax OTBepCTHH H HeOOXOAHMOCTH TOYHOIO peryJaupoBa-
HES PacXO0B TaKHE 32TBOPH OTKPLIBAIOT HJ/IM 3aKPLIBAIOT YACTHYHO.

ABapufiHble 3aTBOPH NpedHa3Ha4eHbl JUIs ObICTPOrO [EepPeKPLITHS OTBep-
CTHA B aBapHHHBLIX CJAyd4asx, HampHMep NMPH OTKIIOUEHHH Hacoca OT CeTH,
paspbiBe TPy6ONpOBOZA, aBapHH OCHOBHOIO 3aTBOpPA M T. I. ABapuiiHbie 3a-
TBOPHl JOJIXKHBI 32KPLIBATbCS NMOJ HamnopOM B MOTOKe, & OTKPHIBATHCH, KaK
fapaBuao, B 6e3HaNOPHOM COCTOSIHHM WJIM NP OrpaHUYEHHOM Hamope.

PeMOHTHble 3aTBOPHI NpelHa3HAUeHsl JJsl OCYIIEeHHs, PEBH3HH, PEMOHTA
Y 3aMeHBbl OCHOBHLIX 3aTBOPOB M MX 3aKJAaJHBIX dacTel, MPOTOYHEIX dacTedn
HacoOCOB, a TaKXKe JAJs OCMOTPa M PEMOHTA CAMOTO COOPYXEHHS H €ro BOAO-
TIPOBOASILIMX TPAKTOB. PeMOHTHbIe 3aTBOPHI JOJKHEI OLITH BOJOHENPOHHLA-
-eMBbIMH, 5KOHOMHYHLIMH H yAOGHEIMH JJjs MoHTaxka. Kak mpasmuio, peMOHT-
Hble 3arpaX/eHus YCTAHABJMBAIOT H yOHPAIOT B CTOAYEH BONE, XOTH HeEKO-
TOpble PEMOHTHBEIE 3aTBOPH MOTYT IepeKpLIBaTh OTBEPCTHS B TeKyIleid BOJe.

JIOBOJIbHO YacTO POJb PEeMOHTHOTO M aBapHHHOrO 3arpaxXleHHsl BBHIIOJ-
HseT OZHH 3aTBOP, HA3LIBAEMbLIH B TOM CJyuae aBapHHHO-PeMOHTHBIM. OH
3aKphIBaeTcs B IIOTOKe, OTJIHUAETCS OT PEMOHTHOrO MEHBIINM  BpeMeHeM
YCTAHOBKM HJIHM 3aKPbIBAHHMsS H ofecreurBaeT HeOOXOAMMYIO JUIS BBIIOJIHE-
HHS PEMOHTHHIX pabOT BOAOHENPOHHIAEMOCTb.

B 3aBHCHMOCTH OT CXeMEI HACOCHOH CTaHUHH, HeHCTBYIOIIEro Harmopa,
THIA M KOHCTPYKIHH BOJONPHEMHOrO H BOLONPOBOASIIHX COOPYXEeHHH B
BONONPOBOJAHO-KAaHAJAH3aHOHHBIX CHCTCMax NPHMEHAIOT caMble pas/iHyHble
KOHCTPYKIIHKE 3aTBOPOB. OObeIHHSAIOUNM HX KA4eCTBOM SBJAETCA TO, 4YTO
BCE OHH JOJIKHBI MOJHOCTbIO YAOBJETBOPAThL TPeOOBAHHAM 3KCIIyaTalHH H
obecrneynBaTh BO3MOXHOCTb PEMOHTA M CMEHH H3HAIIHMBAIO/IHXCHA B IPO-
uecce paboTel nxerased H Y3JO0B.

[Taockue WMHTOBBIE 3aTBOPDH OBIBAIOT JepeBsIHHBIE H MeTa JHue-
CKHe. ‘

[lepeBsiHHble HMTOBBIE 3aTBOpHl (pHC. 8.6.) NPHMEHAIOT NPH MaJbIX OT-
BEePCTHAX H HeOOJbIIHX T'HIPOCTATHUECKHX AaBjeHHAX. OOGLIYHO HX H3TOTO-
BJSIOT B3 AYGOBBIX HMJIH COCHOBHIX GPYCBEB, COeIMHEHHBIX MeX1y co0of -
CTAXHBIMH OOJTaMH, H yTAXKEJNSIOHIEr0 CTaJIbHOrO JIHCTA A JHKBHAAUHH
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Puc. 8.6. epeBsinublfi 0IOCKHA 3aTBOp
! —cTaAxHEbe GOATH;, 2 — CTAAWHON WMIHCT, & — DUIevib; ¢ - JiepeBAHHBe OPYCbS;, & — DONBECKH
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Puc. 8.7. Metaamuueckuii NJACCKHH 3aTBOD
! —xoneca; 2 — HAOPaBAAIOILIHE POAHKH; § — NOJBECKa

NJ1aBYUYECTH IHTA; JAJA MOXbeMa H CIYCcKa LIHT HMeeT PHreJb H IOABECKH.
3aTBOPbl YCTAHABJINBAIOT B HANPABJSIOMIHE H3 LIBEJJIEPOB, Pa3Mep KOTOPHIX
B CBETY N0JKeH ObiTh Ha 2-—4 cM 6oJsiee TOJLIMHBL LIATA. MaxcuMa/bHbI#
pasMep OTBEpCTHH, nepexpLiEaeMblX MIOCKHMH I[epeBHHHhIMH 3aTBOpaMH,
Joctrraer 2)X2 M, pomyckaeMmbli Hamop — 15 M.

Meraanuueckue IIHTOBbIE 3aTBOPH IIPHMEHSIOT NPH KPYHHBEIX Bofo3abop-
HEIX OKHAX M GOJBIINX THAPOCTATHUECKHX MaBJAeHHsIX. DTH 3aTBOPHl CBapH-
BAIOT U3 HIBEJIJIEPOB, YTOJKOB H JIHCTOBOH CTad# ¢ OOKOBLIM U HHXHHM yII-
JIOTHEHHSMH M3 NPOGHALHON pe3uubl. g OTHOCHTEIBHO HeOOJBIIHX OTBEp-
ctait (pasMepom Ao 2,5)X1,5 M) OpHMeHSIIOT CKOJAb3sIIHe 3aTBODHL. DOJb-
UIMe OTBEePCTHS MNepeKpPhiBAIOTCH KATKOBBIMH 3aTBOPAMH.

KoHCTPYKIMH MeTal/NHIeCKHX LIHTOBBIX 3aTBOPOB BecbMa pa3HOOODPa3HbI.
Ha puc. 8.7 nokasan sarBop pasmepom 259032340 Mm.

L5 yMeHblIeHHs NOABEMHOro yCH/HA CAYXKaT KoJeca, KOTOpble BOCIPH-
HHMAIOT IIOUYTH BCIO F'HAPOCTATHYECKYI0 HAarpysKy Ha muT. KpoMe rpy3oBhIX
KOJieC, IIHT HMeeT -OOKOBble HamnpapJsOliMe pPOJMHKH, TapaHTHpPYIOLIHE
NpaBH/IBHOE NepeMellleHHe IIUTA NPH CIyCcKe X NOABEME H IOABECKY Mt
CTPONOBKH.

Ycuaue P, Heob6xonuMoe IAS TMOLBEMA IIOCKUX IIHTOBBIX 3aTBOPOB, MO-
¥KeT OGHTL OPHEHTHPOBOUHO ONpefeseHo no gopmysne

G+eHFf

P=—To00

k,

roe G — Macca IHTa, KI;
H — Hanop, AeHCTBYIOIHH Ha 3aTBOp, M;
F — nsomane 3aTeopa, M2
[ — xosdpduuueHT TpeHus merajsia, no- Meranay, passbii 0,3 s
CKoNb3AmMKuX wHToB ¥ 0,1 15 KaTKOBHX;
k — ko3 puuHeHT 3anaca, paBHH# 1,5
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[1ocKHe HMHTH MIHPOKO NMPHMEHAIOTCS B KAuecTBe 32TBOPOB BCEX BHJO0B
IS BOAONPHEMHBIX ¥ BOLOBBIIYCKHBIX COOPY2KEHHH HACOCHBIX CTAHUHI.

3aABHXKKH B 3aBHCHMOCTH OT KOHCTPYKLUH 3aNOPHOA YacTH IMOAPa3-
IeJSI0TCS. Ha IBA OCHOBHBIX THIIA: NTapaJielibHble€ X KJ/HHOBLIC.

B napasuienbrbix 3aaBuxkax (puc. 8.8,a) HpoXoa B KOpIyce INEPEKPHI-
BaeTCs ABYMS NOABHXKHO COELWHEHHBIMH MEXKIY cOOO AuCKaMM, KOTOpHIE
PasABHIAIOTCA OXHHM HJH ABYMs PAaclOJOXEHHBIMH MeXAy HHMH KJIHHbA-
MH. YIJIOTHSICH(HE KOJbIla H JHCKH PacNOJIOXEHH MNEpnesAnuKyAADHO OCH
3a1BUKKHU.

B kJHHOBHIX 3aiBuxkkax (puc. 8.8, 6) mpoxox B Kopnyce HEpEKpbiBaeT-
Cfl OLHHM KPYIJILIM JAHMCKOM, KOTOPHIAl B IONEPEYHOM CEYEHHH HMEET Qopmy
KJMHA U NOMeNaeTcs B THe3le MEXKAY HaKJIOHHBIMH YIVIOTHSIOMHMH KOJb-
naMi. o

3a0BHKKH OGOHX THIIOB H3TOTOBJAIOTCH C BLIABHKHBIM HJH C HEBbII-
BHXKHBIM [IOHHIE €M, BBIABHKHON LUINUHAL/Ab JETKO OYHIlaTh U CMasbiBaTh,
HO [/ pa3MeIleHus 3a/BiAKeK ¢ TaKuM LINHhaeneM Tpebyercsa 6osbluasi Bbl-
cora. llpu ycTpoficTBe XO3fHCTBEHHO-IHTHEBBIX BOJOMPOBOAOB BLIABHTA-
IOLIHICS IINHMHAEAb HEXEeJaTeIeH 10 CAaHUTAPHBIM COOOpaKEeHHsM. ,

OrevecTBeHHAS NPOMBILIJIEHHOCTD CePHAHO BBINYCKAeT 3ajfBHXKKH A4
TpyGonposonoB Auamerpom o 1650 mwm.

Jlns obseruenus yNpaBi€HHs - Bce 3aJBHKKH fHaMeTpoM Gosee 400 MM,
a Ha aBTOMAaTH3HPOBAHHHIX HACOCHBIX CTAHUMAX BHE 3aBHCHMOCTH OT AHa-
MeTpa, JOJIXKHB OblTh. 0OOPYZOBAHBI MEXaHHYECKHM HNPHBOLOM. Mexanunye-
CKOe ynpaBjieHHe 3aJBHIKKaMH OCYIIeCTB/SETCS ¢ NOMOIIbI0 3JIEKTPO- UIH
PHAPONPUBOAA. Ja/BUIKKH € 3JEKTPOIPHBOLOM UPE3BbIYAHHO yAOGHHI MpH
AUCTAHIMOKHOM M ABTOMATHYECKOM YIIpaBJeHud, TPEOYIOT MEHBbIIHX pas-
MEepOB IIOMEIIEeH s, HO MeHee HaJEeXKHbl B paboTe 110 CPABHEHHIO C  3aBHXK-
KaAMH ¢ THAPABAHYECKHM YIpaBJieHHEeM, OCOOEHHO Npu BBICOKHX NABJIEHH-
fX. 3a/BHKKK ¢ THAPOIPUBOAOM DPEKOMEHAYETCS NPUMEHSATh B TeX Cydaix,
KOTJla 3aJBHMKH ¢ 2JEKTPONPHBOAOM HE MOTYT ObiTh OOecmeueHb HABYMH
HE3aBHCHMBLIMH HCTOYHHKAMHM NHTaHuA. [HApPONpPHBOABI 33JBUKEK H3TOTOB-
JSIOTCS C BOASHBIM, MAC/SIHBIM ¥ HHOTA C NHEBMATHUECKHM YTPAaBJICHHEM.

Hasi ynpas/ieHHS 3aJBHXEK C PYYHBIM IPHBOAOM, DAacClOJOXKeEHHHLIX
HHXKE 11014 HACOCHOH CTaHIKM, IPHMEHAIOT CIeNHaibHbie KOMOHKH. Kop-
nyc Takol KOJOHKM cHaGxkeH (uaHieM, ¢ NOMOLIbIO KOTOPOTO OHa TMpH-
KpemiseTcs K IepeKPLITHIO. .

3aIBHKKY NPHMEHSIOT B KauecrBe paboyHx H aBapHHHO-PEMOHTHBIX
3aTBOPOB Ha TPyOONPOBOAAX JI0OOro Ha3HaYeHHs. _

JIHCXOoBBE TOBOPOTHHE 3aTBODH TakKe NPHUMEHAIOT A/ 1€~
pexpeITHA TpyGonposoxos. [Ipruiun paGoThi AHCKOBOTO 3aTBOpa (pHC. 8.9)
3aKJII0UAETCS B TOM, YTO MOBOPOTHBIA JIHCK, NPHKHMAACh K YIUIOTHSAIOLIEH
IIOBEPXHOCTH CElJ1a BHYTPH KOpIyca, NpPerpaxaaeT NyTb NOTOKY XKHIKOCTH;
mpH 10BOPOTe AHCKa Ha 90° XKHAKOCTh CBOGOAHO NPOXOIHT €pes 3aTBOP.

JlocToHHCTBaMH JHCKOBEIX 3aTBOPOB SIBJAIOTCA OBICTpOTa YyNpaB/eHud,
MaJjsle pasMepbl H Bec H HeGoJblas cTOHMOCTb. K HepocTaTkaM AHCKOBBIX
3aTBOPOB MOXKHO OTHECTH HECKOJIbKO OOJIbINYI0 NOTepH Hamopa, TakK Kak
KO3((UIHEHT MECTHOTO CONMPOTUBJIEHHA 3aTBopa 0oJblle, YeM Y 3aIBHKEK.
Kpome T0ro, IHCKOBbIE 3aTBOPHI KOJKHbBI OTKPBIBATHCS NPH YPaBHOBELICH-
HOM ¢ o6€HX CTOPOH 3aTBOPA AaBJEHHH, UTO BBI3bIBAET HEOGXOAHMOCTD YCT-
polictBa OGBOAHEIX TpyO (Oalimacos).

ITpOMBIIIEHHOCT CEPHAHO BLINYCKAIOTC AMCKOBbiE IIOBOPOTHBIE 3a-
TBOPH C PYYHbIM H MEXaHMYeCKHM NPHBOAOM AHAMETPOM L0 2000 MM 1ipH
nanope a0 100 M. Ilo cnennanbHbIM 3aKasaM MOTyT OHITL BHIIIOJIHEHB] 3aTBO-
pH ropasjo 60JbIINX AHAMETPOB.

JLHCKOBbIE 3aTBOpPLl NPHUMEHAIOT HA BCEX BHAAX TPYGOIPOBOLOB B Ka-
yecTse paGoOUHX H PEMOHTHBIX 3aTBOPOB. '
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Puc. 8.8. 3anBuxkH
r /'.t:‘] ! , N a — napajaebHasi SafjBHKKA ¢ 3JeKTpPOIpHBO-
- ; - ) JOM © € BLIEHOKHBIM ISIHHAENEM; 6 — KA4HOBas
Uk L\_.;:{_J 3aJBHKKA € DYYHBIM NPABONOM H ¢ HeBbLEIBHK-
s HbIM LINHRAEJIEM
777 \ s /Ié
=
)
5 y
x
“N

Puc. 8.9. ITUCKOBHI NMOBOPOTHBIH 3aTBOP ¢ 3JEKTPOIPHBOAOM
! — RHKHHA MOLUMOHHK;, 2 —OCh; 3 — DOBOPOTHBIA JHOK; 4-— KOpOYyc; 5§ — CabHUK; 6 — BEPXHHA 0L~
UIKITHBK; 7 — FHAPONPHBOLL
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Pyc. 8.10. Knanaun o6paTHble TOBOPOTHLE ‘ v
4 — ONHONHCKOBHE g, =560---600 MM Ha f1==100---400 M; 6 — MHOPOLHCKOBLIH y=800-'-|1000 MM Ha

H=100---250 m; I —kopnyc; 2 — Tapewxa KJjanawa; o —KpbIIKa KOPIYCa; 4 — privarw; § — Gannae

O6paTHH e KJamaHb INPHMEHSIOT Yale BCEro Ha HACOCHHIX CTaH-
UAX, A5 TOFO uTOGHI HOCJE HOPMaJbHOH SKCIYyaTALHOHHOH WM aBapui-
HOH OCTAHOBKH HACOCa BOCIPEMATCTBOBATh O00PaTHOMY TOKY 4epes Hero BO-
ABl, Haxoiglleiics B HAaNoOpHOM TPyGonposoze.

Ha puc. 8.10,a n306paskeH OIHOAMCKOBbIA O6paTHbI K/aNaH, BbhyCKa-
eMBIl NPOMBILIEHHOCTbIO /I TPyOONpOBOAOB ANAMETPOM 1O 1000 mMm.
Bo BpeMsi paGoThl Hacoca AMCK KJanala IO AeHCTBHEM JBHXKYUIEHCA BO-
Jbl TIOBOPAYHBAETCsl HA pbluare OTHOCHTENBHO OCH, H BOAAa NPOXOAMT ueped

Puc. 8.11. TTpuemubie ycTpOACTEA BCACHBAIOIWHEX TPYOONPOBOAOB LEHTPOOEKHBIX HACOCOB
@ — Knamnan,; -6 —cerka; 8 — BOPOHKaA
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kaanad, [Ipu ocraHoBKe Hacoca JHCK NOA AEHCTBHEM COOCTBEHHOrO Beca, a
TaK¥Ke JNaBJeHHS BOJAB CO CTOPOHBI HaloOPHOTO TPYOONpOBOAA OnycKaeTcs
H KJiallaH 3akKphIBaercs.

Hanuune o6patHOro KjaamaHa ofechneudBaer NPAKTHYECKH MIHOBeHHO®
OTKJIIOUEHKE HANOPHOrO Bo#oBoAa. Jijis Toro yrobHl 110 TEM HJK HHBIM CO-
obpaxeHHsIM, HallpuMep NpH HEOOXOAHMOCTH YMEHbUIEHHS BEJHYHHBI THA-
PaBJHYECKOrO yJaapa B HAOPHOM TPYOONPOBOAE, MOXKHO OBIIO YBEJIHYHTH
BpeMs OTK/AIOYEHHs, OChb JHCKA KJanaHa OCHAUlAloT NPOTHBOBECOM  HJIH
THAPaBJIHYECKHM TOPMO3OM. _

Ha Tpy6GonpoBozax 60JbIIHX AUAMETPOB NPHMEHAIOT TAKXKe MHOTOLHCKO-
Bbie o6parHblie Kiaanansel (puc. 8.10,6), B xoTOpbiX OXHH OOJBLIOH JHCK 3a-
MEHSIETCS HECKOJbKEMH MAaJIbIMU.

OGparHble KJalaHbl BCEX KOHCTPYKUIHH OT/JIHYAIOTCS BBHICOKHM K03 (H-
ILHEHTOM FHAPAaBJIHIECKOr0 CONPOTHBJEHHS, YTO NPUBOAHT, XKakK NPAaBHIO, K
CYLIECTBEHHBIM MOTEPAM Hanopa.

YcranasauBaiT ofpaTHble KIaNaHb MeXJy HamOPHHIM NaTpy6KoM Ha-
€oCa W 3aABHKKOM, 3TO NMO3BOJSET OTKJAIOYATh KJAMaHbl OT HANOPHOro Tpy-
60NpoBOa /i MEPHOLAHUECKOI'O HX OCMOTpPa M PEMOHTAE.

ITpueMHble KJIanmaHB, CETKH U BOPOHKH. [IpuemHEIE Kia-
nann (puc. 8.11, @) ycTaHaBJAMBAIOT HAa BXOJe BO BcachiBaloliui TPy6ompo-
BoA. OHM clyXKar U yhepXKaHHS BOZBI BO BcachiBalollleM TPyOOIpOBOiE H
KOpIyce Hacoca Npu 3aJHUBKe €ro nepex nyckoM. Ecau 3anuBKa Hacoca
HPOM3BOLHUTCS C IIOMOUIbIO BAKyyM-Hacoca (cM. §47), To IpH HAJIHYHH B BO-
Iie 60JIbIIOrO YKCJ/IA B3BEUICHHBIX BELIECTB YCTAHABJIMBAIOT TOJbKO IIpelo-
XxpaHuTeJabHYi0 ceTKy (puc. 8.11,6), a npu YHCTOH BOJE -— TOJBKO TIpPHEM-
Hy10 BOpoHKY (puc. 8.11, 8).

§ 47. OBOPYNOBAHHE CHCTEM 3AJIHBKH HACOCOB,
TEXHHYECKOTO BOOOCHABXEHHS,
JAPEHA)KA M OCYUIEHHU S

Hna oGecnmeueHusi HOPMaJbHLIX YCJIOBHH 3KCIMIyaTalldkd OCHOBHOTO
0GOpyIOBaHHSA U COOPY:KEHHI HACOCHOH CTaHiluM HEOOXOAMMO YCTPOHCTBO
PA3JIMYHBIX BCIIOMOTaTe/bHEBIX. CHCTEM, COCTAB H XapaKTEPHCTHKH KOTOPHIX
ONpeRessIIOTCH THIIOM M TeXHOJOTHYECKOH cXeMOH yCTaHOBKH OCHOBHOro 060-
PYLOBaHHA, KOMIIOHOBKOHN COODYXEHHE Yy3Ja, THIPOJOTHYECKHMH Xapak-
TEePHCTHKAMH BOJOHCTOUHHKA M OCOOEHHOCTAMHM MECTHBIX yCJOBHIL.

Cucrema 3anuBku HacocoB. [lepex mnyckoM Kak UHeHTPOOeXKHBIX, TakK
H OCEBHIX HACOCOB HX KOpIyc, pabouee KOJeco H BcachlBawollH# Tpy6ompo-
BOJ NOJIKHEI OBITh 3aMOJHEHE! ‘BOLOK. ‘

Jin1si noBhillleHust HalleXXHOCTH pabOTHl HAacOCOB Ha HACOCHBIX CTAHUHAX
A ofJleryeHHsT aBTOMATH3alHH UeHTpoOexHbie HACOCH, Kak IIPaBH/IO, & Oce-
BhIE Hacochl 00S3aTeNbHO, CAeAYeT YCTAHABAUBATL ¢ TIOATIOPOM IIpH HAHHH3-
IieM YpOBHe BOJBI B HCTOUHHKE HJH B IPHeMHOM pesepByape. Ilpouenypa 3a-
JUBKH B 3TOM CJydae MaxcHuMaJjbHO ynpomaercs. Ilepes nyckom Hacoca
AOCTATOYHO OTKPBHITh 3aJBHKKY Ha BCAChIBAIOIIEH JIMHUM Hacoca M KpaH
JJIs BHITYCKA BO3/YXa, YCTAHOBJEHHbIH B BEPXHEHl TOUKe KOpmyca Hacoca.

B tex ciaydasnx, Koraa NeHTPOOEXKHble HACOCH 110 TeM HJIM HHBIM [pPHYH-
HaM YCTAHOBJIEHBl BHILIC YPOBHSA BOALI B IPHEMHOM pe3epByape, Ha Hacoc-
HBIX CTAHIHAX AOJMKHA OBITb COENHAaJbHAs CHCTEMa JJIs 3aJHBKH.

3a/JuBKa HAacCOCa H3 HANOPHOTO TPYO6 Ol pPOBOJA BOIMOXKHa
npu Haanuuu O06BORHOH TpyOHl, coefHHRIOWEH HanMopHLA Tpybonposox ¢
KOPNYCOM HACOCa, H TNPHEMHOTo KJAanaHa Ha BcachiBaiollleM TpyOonpoBoje
(puc. 8.12,a). Ha o6BonHO# TpyOe OTKPBIBAIOT 3aABHXKKY H 3a/IMBAIOT BCa-
chiBaloIHil TpyOOMmpoOBOA H HAcOoc JO TeX NMOpP, MOKa BOAa He MOKaxercsd B
BO3NYLWIHOM KpaHe.
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[Tpuemubie kmamade BLIGHPAIOT TaKHM 06pa3oM, 4TOGH cyMMapHoe ce-
YeHHE OTBEDCTHH B KJamaHe Oulio B 2—3 pasa DoJablue ceyeHMd Bcachisa-
wiero Tpybonposoga. Heo6xoaguMo G6TMeTUTh, YTO HAJMHYHE TPHEMHOrU
KJanaHa Ha BXOJ€ BO Bcachkipalolluil Tpy6ONpoOBOL NPUBOLHT K PE3KOMY yBe-
JUYEHHIO CONDOTUBJEHHH U MOXKET, KpOME€ TOrO, CTaTh IPHUMHOH ILea0ro
pAna 3KCIIyaTallHOHIbIX HEMOJal0K. B ¢BA3U ¢ THM YyCTaHOBKA NPUEMHBIX
KJIallaHOB JONycKaeTcs Ha BCACHBAIONUX JHHHAX AuaMerpoMm Ao 200 MM
JIHIIb Ha HaCOCHBIX CTAaHUIHSAX TPETHEro KJaacca HaJeKHOCTH AeHCTBHS.

3anauBKa Hacoca cHIOMONbLIO CTPYHAHOTrOo Hacoca, cO3-
ZJ2IOLer0 BaKyyM B KOpINyce Hacoca M erd BcachiBaromeidl JHHHH, H306pa-
JKeHa cxeMaTHueckH Ha puc. 8.12,6. CTpyHHbIll Hacoc, paboTammui oT Ha-
MOPHOTO TPYOONpPOBOAA HJM OT ABTOHOMHOrO HCTOYHHKAE, NMPHCOELHHSETCH
K BepxHed 4acTd Kopmyca Hacoca. Bopma, nap uam ckKaTeli BO3IYX HOCTY-
naiT ¢ GOJIbIIOH CKOPOCTHIO B COIJIO, 3aXBATHIBAS ¢ COGOM BO3LYX H3 HACO-
ca W cOo3xaBas, TaKHM 00pa3oM, paspeeHHe, M 3aMOJHAIT HACOC BOJOH.
Ilepen nmyckoMm cTpyHHOro Hacoca 3aiBHKKA Ha HANOPHOM Tpy6Gonposone
OCHOBHOFO Hacoca J0/kHa OHTh INIOTHO 3aKphiTa. Kak To/MbKO CTpyHHBIR
HACOC HAYHEeT BBIODACHIBATH NepPeKauuBaeMylo XKHAKOCTb, MOXKHO BK/AI0YATh
OCHOBHOi Hacoc. -

3anusxa Hacoca ¢ TNOMOWbIO BAKYYM-HacocCa NPOHA3BI-
JUTCA Ha KPYNHHIX HaCOCHEIX CTAHHHUAX, O0OPYLOBAHHBIX MOIIHEIMHM HacoCas«
MH. Paspexenne, Heo6xoniMoe [Jf 3alOJHeHHs BONOH Hacoca .M BCACH-
BAalOLIEH JIHHHH, CO3J4eTcs BAKyyM-HacoCOM, NPHCOEAMHEHHHBIM K KOPIYCY
OCHOBHOTO Hacoca wuyepe3 MHPKYJISLUHOHHBIE KOHTPOJBHBIH 6auok (pHC.
8.12, ).

Tpebyemyio nogauy BakyyM-Hacoca HJsi MPeABAPHUTENbHBIX MOICYETOB
OIPENEe/AIOT HCXOASA U3 BPEMEHH, HEOOXOAMMOTO A/ CO3MaHUS PaCYeTHOro
paspexenHs, H H3 CyMMapHOTO 00beéMa BO3LyXa BO BCachiBawuieM Tpy6o-
NIPOBOAE H Hacoce 1o GpopMyIe
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Puc. 8.12. Cnocodp 3anuBKH LeHTPOGEKHAX HACOCOB
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rne Qg — nmomaya BakyyM-Hacoca, M3/mum;
W.p — 06bem Bosayxa BO BcacklBaiolleM TpyGonposoxe OCHOBHOTO
Hacoca, M3;
Wy — o6bem Bosayxa B KOpPIyce Hacoca, M3,
Harm — Hamnop, cOOTBeTCTBYIOUIHHA aTMOochepHOMY AaBJICHHIO; IPHHUMA-
ercsa paBHBIM 10 M;
Hg— reomerpuueckasi BolcOTa BCACBHIBAHHA Hacoca, cuuTas OT OCH
Hacoca 10 HaWHH3IIero YPOBHS BOABI B pe3epByape, M,
t —Bpewmsi, TpebyeMoe IJs1 CO34aHUsi PACUYETHOTO PaspeXeHus;
B COOTBETCTBHH ¢ HHCTPYKTHBHBIME yKa3aHHSIMH NPHHHMAETCH
He Gosee 2 MHH 15 MPOTHBOMOXKAPHEIX HACOCOB H 0 3—5 MUH
JJIsT HAacOCOB [Pyroro HasHayeiuus,
& — xop(ibunrenT 3anaca, YUHTLIBAIOIIHHE BO3MOXHOCTb IPOHHKA-
HHSI HEKOTOPOTO KOJHUECTBAa BO3JyXa uepe3 HEMJOTHOCTH H
CaJbHHKH, HpuHHMaercsd paBHeiM 1,05—I1,1.

O6bIYHO Ha CTAHIMH YCTAHABJMBAIOT [Ba BaKyyM-Hacoca C OJAHUM LHp-
KyJSIHOHHBIM 6auKOM; OMHH H3 HacOCOB siBJsieTcA paGouuM, BTOPOH — pe-
3€PBHBIM.

IlpeumymecTBoM 3TOro cnocofa nepex BCEMH YIOMAHYTEIMH paHee  sB-
JISIeTCSI TO, YTO OH II03BOJSAET MOJHOCTBIO aBTOMAaTH3HPOBATb MPOIECC 3a-
JHUBKH H TIyCKa Hacoca.

BakyyM-Hacochl MOTYT GbITb PeKOMEHIOBaHEL IPH paboTe Ha COBEpLIEH-
O uuCcTOM Boje. IIpH 3arpsAsHEeHHOH Boje C/AeLyeT HCIOJb30BATH CTPYHHBIC
Hacochl, ”

CucTeMa TEXHHYECKOTO BOAOCHa0Kenusi obecreunsaer paloTy oxJanu-
Teseil MPUBOAMBIX 3JEKTPOABHraTejefl, MAacJ0OXTafuTeell NOANATHHKA H
MOJIIHNHAKOB, CMa3Ky paAHajJbHBEIX MOMIUATHHKOB HAacOCOB, OXJaxJeHHe
KOMIIPeCCOPHBIX YCTAHOBOK H CHJIOBBIX TpaHCGQOPMAaTOpPOB C  BOAAHBIM
OXJaxKIeHHEM.

Texuuueckas BOAa AOJKHA ObITh XHMHYECKH YHCTOH W He JOJIKHA pas-
pyuIaTh annapatypy TpyGONpOBOAOB 1 HAaCOCOB. s OYyHCTKH BOABL OT
B3BelleHHbIX BEleCTB B CHCTEMY BOLOCHAGIKEHHS CTAHUHH BXOASAT OTCTOH-
HUKY 0 MeXaHHueckHe ¢GuabTpel. HcToOYHHKAMH NUTAHHSA CHCTEMBl TeXHHYE-
CKOTO BONOCHA6KeHHsT OGBIYHO fBJISETCSl BePXHHH MM HHUXKHHE Obed iia-
COCHOHL CTaHUMH H JIHIIb IPH CHJIBHOM 3aCOPEHHH -— ClelHaJ/bllasg CKBaXKH-
Ha. B 3aBHCHMOCTH OT Hanopa, Pa3BHBAEMOro OCHOBHBIMH HacOCaMH, 0GBIY-
HO peKOMeHJYyeTCs MPHHAMAaTh CJeAyIOlHe CXeMbl MHTAHUA:

a) npu Hanopax no 10 u mmorga cspie 40—50 M — oT  BCHOMOraTelb-
HBIX HACOCOB ¢ 3a60pOM BOILI H3 HHXKHero Obeda;

6) npu mamopax or 10—15 no 40—50 M — caMOTeuHyI0 CHCTeMY ¢ 3a60-
POM BOJBI M3 BepxHero Gbeda HiH HAaNOpHOro TpyGonpoBosa; '

B) npu Hamopax csbiie 40—50 M — U3 BepXHero Gbed)a MJIH HAMOPHOTO
Tpy6onpoBoga ¢ peIBAPUTE/]bHBIM MOHHKEHHEM JaBJeHH peLyKTOpaMu
Uiy nuagparMaMmu.

IIpu Gompmux KojeGaHMAX HANOPA BOSMOIKHO NPUMEHEHHE KOMOMHHPO-

BAaHHBIX CX€M HNHTaHUA.
B kauecTBe HAcOCOB CHCTEMBI TeXHHYECKOTrO BOJOCHAOXKeHHUSI HCHOJD-

3YIOTCA CaMOBCACHLIBAWONIHE BHXPEBhle HACOCH JMHGO UEHTPOGEKHBIE HACOCHL
cepun K. »

I[Tpu 4Mc/ie OCHOBHBIX HACOCHLIX arperatoB O YeTblpex OObIYHO ycTaHa-
BJAMBAIOT ABA HACOCA TEXHWYECKOrO BOLOCHAGKEHHA: ONHH paboyuil 1 OAHH
pesepBHblii. [Ipy GoJbllleM YHCJe OCHOBHBIX arperatos NPHHHMAIOT JBa pa-
60UHX Hacoca M OfMH pe3epBHbIH.

Bozxa mopaercs IO JBYM MAarHCTPaJbHBIM BOMOBOJAAM, OAHH H3 KOTODBIX
siBJaseTcss pesepBHbIM. Takike AyOJNHPYIOTCA B UEIsX MOBHIUEHHS HAACXKHO-
CTH 7 CHCTeMbl BoN03a6opa, QUILTPOBAHUS H T. . MakcHMalibHasi CKOPOCTh
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BOAB B BOAOBOXAX He JOJXKHa npesbillaTh 10 M/c U o6bluHO Kosebuercs
ot 1,6 no 7 M/c. lnameTp TpyGONpPOBOAOB CHCTEMBl TeXHHYECKOrO BOAOCHAO-
XKeHust He npesbinaer 100—150 mwm.

JIlpeHaxHbie HACOCHBIE YCTAHOBKH IIPeJHA3HAYEHH JJS OTKAUKH U3 IO-
MEINeHNH 3[JaHHsl HACOCHOH CTaHIUH (HIbTPALHOHHBIX BOJ, KOTOpPHE IpO-
CauHBaKOTCH Yepe3 CTEHKH M JHHLIE MOX3EMHOH YacTH 3[aHHS, CTPOUTENbHbIE
WIBBl H CaJbHHKOBLIE YCTPOHCTBA HAaCOCOB.

Omnpezennth nogavy ApeHaXkHbIX HACOCOB PacyeToM HOBOMBHO TPYAHO,
II05TOMY ee NPUHHMAOT NpeABapHTeNbHO HAa OCHOBAHWH ONLITHBIX AAHHEIX:
AJI HACOCHBIX CTAHUMH Majiofi MOILHOCTH — 1 Jifc, cpemHedl MOMIHOCTH —
3,5—5 a1/c, a ANA HACOCHBIX CTAHUMI GOJBUIOH MOMHOCTH — 10 8—10 ajc.

Jlna c6opa puABTPALHOHHEIX BOJ B TOPIE 3[aHHSA CTAHIMH, KaK NPaBHJIO,
NOX MOHTAXKHOW IJIOHIAJIKOH. ycTpanBaercs -COOPHBIA APeHAaXKHHH KOJOHell.
O6beM komoana NpHHUMAIOT PaBHEM 10—I5-MuHYTHO!l NMojade JApeHa:KHO-
ro Hacoca. Boga K Kosonity mOABOXUTCS JAPEHAXKHBIMH JOTKAMH, a TOJ He-
JIACTCA C YKJIOHOM B cTOpOHY JoTKOB (0,002—0,0005).

®uibTpalHOHHasd BOLA OTKAauHBaeTCA M3 KOJOJLEB B HUKHHI Obed cTaH-
LMK JPeHaXXHBIMH HAacoCaMH (BHXPEBHIC HJH CaMOBCACHIBAIONIME LEHTPO-
O6exHble), BKJAIOYEHHE H BBIKJIOYCHHE KOTOPBLIX MPOUIBOAUTCA aBTOMATHYE-<
CKM C NOMOIIbIO NONJABKOBLIX peJle.

CucreMa ocylweHHsl CIyXKHT JJs yAajeHHsl BOALI H3 BCACHIBAIOINHX TPYy-
6onpoBONOB U NPHEMHBIX KaMep OCHOBHBIX HacocoB. IIpw mno/joxKHTeNbHON
BLICOTE BCACHIBAHHS H HH3KHMX YPOBHAX BOJbl NIPOTOYHAsl 4acTb arperara,
YACTHYHO PACIOJOXKEHHAas BHLIE YPOBHA HUKHero 6beda, ONOparkHHBAETCH
CaMOTEKOM, OCTaJbHasi yacTh MOJXKHa ObiTh OTKauaHa HacocaMM, CyMMap-
Has 00jada KOTOPLIX MOXKeT OLITh onpenesena no opmyie

2Qoc =W/t 4 g,

rae W — o6bem Bombi, HaxoAslleficA BO BcachiBalomel Tpy6e H B KaMepe
OCylIaeMOoro Hacoca NpH MaKCHMaJdbHOM FOPH3OHTE BOAKI B  HHXK-
HeM Obede;
¢ — BpeMs O0TKauykH; o6biuno 5—8 u;
g — GuabTpanMOHHLIN PacXOf BOJbLl Uepe3 HEMJIOTHOCTH B IAa30BHIX
KOHCTPYKLHSIX 34TBOPOB, KOTOPHII MOXHO NPHHHMATb H3 pacueTa
0,5—1 a1/c Ha | M YIJIOTHAIOIMX KOHCTPYKUMH 3aTBOpa, M3/u.

i

4
I T ST T S

Puc. 8.13. Cxema cucreMbl OCYIIeHHs KPYIIHOR HACOCHOR CTaHIMH

1 — BcacHBaOUHe (TOMBOAMILKE) TPYObl OCHOBHEIX ‘HACOCOB; 2 — MAXQRMIKH KOJOHOK (IPaBIeHHT SaTBO-
paMH Ha OCYLIHTeNbHBIX Tpyfax; & — sakjafHble OCYIIHTENBHEE TPYOH [N OTBQEA 'BOJEI 'H3 TOLBOLS-
el TPpyOH Hacoca; 4 — c60pHAs MOTepPHA, OTBONAULAS OCYIUHTeJNbLHEIE H [OpeHaKHBle BOAH K COODHOMY
Koaonuy; & —ocO60opHHA KOOgel; § — OCYIUHTeNbHEIE M JApeHaskHble Hacocul 12HA; 7 — ganopuule TpYOn
OCYUIHTEJBHEIX HaCcOCOB; §—aarTdaHK ypoeHd JACY-1; 9—monnaBkoesle pene PM-51
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OG6bIYHO ycTaHaBAMBAIOT NBA Hacoca, npuyeM o6a pabounx. PesepBHbix
HacocoB He TpebyeTcs, TaK KaK OCyLIHTe/bHble HAacocw paboraroT NMepHOAH-
yeckd. Yaine Bcerc mpHMEHAOT TOPH3OHTaJbHBIE LEHTPOOEKHBIE HaCcOCH
cepun K. Ouenp yAOOHB TaKXKe apTe3HaHCKHe Hacoca, Pacrnojgaraemsie ¢
NMOANOPOM, YTO B 3HAYKTEJbHOH Mepe yNpoLiaeT HX 3KCIJyaTalHIo,

CymecTByIOT pa3jiHuHble cxeMHl ocyileHus. HauGoavmee pacnpoctpa-
‘HEeHHe NPHMEHHUTeJbHO K HACOCHBIM CTAHUUAM BOJOCHAOMKeHHs H Opolle-
HHA NOJYUHJa CHCTEMA ¢ CAMOTEYHLIM KOJJIEKTOPOM U COGOPHBIM  KOJOA-
nem (puc. 8.13).

Jas obieryedns KCNAYaTAUMH OCYLIHTE/NbHbie HACOCH YCTAHABJIHBAIOT
PAIOM ¢ ApeHaXHBIMH. Ha KpymHBIX HaCOCHEIX CTAHUHAX POJb JPeHaMXHLIX
HACOCOB BLINOJIHAIOT OCYIHTe/blEe. B 3TOM clyuae c6opubiit Koogen AB-
JAfeTCA M JApeHaXKHBIM. :

Hacochl cHcTeMbr ocylueiina DOJKHBI OTKAYHBATh BOAY H3 BceX mOMe-
I[EHHH CTaHIHH, PAacNONOKeHHLIX HHXKE OTMETKHA YPOBHS BOAM B HHXHEM
Gbede. ’ :

Cucrema ynanenus ocaiaka u3 BOAONPHEMHbix Kamep 060py/yercs BOJAO-
CTPYHHBIMH WIH UEHTPOGEXKHBIME heKaabHbiMU HacocaMu. [Ipn  3HaumTeb-
HBIX r1yGuHax KaMep H KoJeGaHHSX FOPH3OHTOB BOJAH (eKasbHBlE HACOCH
YCTaHABJAHBAIOT B HACOCHOM NOMeNIeHHH 3aauus cTauuuy. Ecin  no3ssoaser
BLICOTA BCacChlBaHMWs, HACOCH] yYCTanap/JaHBaioT H Ha NEPEKDDLITHH TIpPHEMHDBLX
KaMep. |

[Tosr B npaeMHLIX KaMepax LenaioT ¢ YKAOHOM B CTOPOHY BCACHIBAIOUIEH
TpyGbl IPA3EBOTO HACOCA, 2 B MECTE PACHOJIOKEHHs NOCTEHEr0 YCTPAaHBAIOT
npusaMoK. {lofauy rps3eBoro Hacoca ONnpefessiioT KCXOAS H3 KOHCHCTeH-
umu ocagka B cpearem 1:10 — 1:12 u menbine. [IpaxTuyecku pacxon ocafika
npuunuMaercs 3—8 ajc. ‘

IporuBonoxapHbie HaCOCHbIe YCTAHOBKH YCTAHABJIHBAIOT B 31aHHsX Ha-
COCHBEIX CTaHU.PIﬁ (Bbll’IOJIHEHHBIX 113 HeCropaeMbIx MaTepHaJ'IOB) o06BeMOM
noxsemuoil yactu Oosee 1000 M3, TlapaMerpsl yCTAaHOBOK OIpefensrOTCs
COOTBETCTBYIOIIHMHE HHCTPYKIHUAMH.

§ 48. NOABEMHO-TPAHCIIOPTHOE OBOPYJLOBAHHE

[ToppeMHO-TPaHCIOPTHOE 06OPYyOBaHHe HA BOJAONPOBOAHBIX U KaHaJaH3a-
LHOHHBEIX HACOCHBIX CTaHUMAX CJAYXHUT B OCHOBHOM [JIsi MOHTaXa H IEMOH-
Ta)Xa HacoCOB, 3JEKTPOJBHraTe/el, 3aBHKeK, TPyOOIPOBOIOB H (HACOHHREX
YyacTel, a TaKxkKe A/ NPOH3BOACTBA PeMOHTHbHIX pa6oT. Ha HacOCHHIX CTaH-
LHAX, COBMEHIeHHbIX ¢ BOAO3abOPHBIMH COOPYXKeHHSMH, paboTa Ipy3onofis-
eMHBIX MEXaHH3MOB CBsI3aHA M C TEeXHOJOrHYECKHMH ONepalHsiMH—CHCTeMa-
THYECKHH TIOA'BEM U ONyCKaHHe 3aTBOPOB, PEUIeTOK, CETOK H T. .

Tun noaveMHO-TpaHCIOPTHOrO 06OPYAOBAHHS BHIGHPAETCA C yUeToM pas-
MepOB COOPYIKEHHA, KOMIOKOBKH TeXHOJOTHIeCKOre 060pYy/A0BAHHS, €ro pas-
MepOB ¥ MaKCHMAaJIbHOH Macchl NOAHHMaeMOro sJjaeMeHTa, HeoOXOAUMO TAK-
JKe YUMTBIBATH CTelleHb 3arpy3KH O00PYHLOBAHHUS, NEPHOLHIHOCTD €I'0 HCNOJIb-
30BaHHs, a Takxke 0e30M1aCHOCTb IIO'beMHO-TPAHCHOPTHLIX onepauui. I'pyso-
NOABEMHOCTb TOTO HJH HHOTO MeXaHH3Ma ROJKHA ObiTh paBHA HJH GOJbIle
mMaccel HanGoJjee TAXKENOH NeTAJH MOHTHPYEMBIX HACOCHBIX arperaToB: PoO-
TOpa ABHT4Tessl, pafouero Kojleca Hacoda, craropa [Burateis, KOpnyca
Hacoca. Hpu npeiBapHTe/bHEIX pacueTax MakKCHMa/JbHYI0 Maccy HdeTaJH
MOXKHO mprHHMaTh B mnpenenax 50—609% o6melt Maccs Mamupn. Ilepe-
rpyska NpHHHMAEMOro fOAbeMHO-TPAHCHOPTHOro 00OpYJ0BaHHs CBEpPX HO-
MHHAaJbHOH I'DY30NOIbeMHOCTH He JONYCKAaeTcs.

Hna MoHTaxa, peMoHTa H JeMOHTaXa OGOpYROBaHHs, apMaTyphl M
TPyOONPOBOAOB NPEAYCMAaTPHBAIOT MOLBEMHO-TPAHCIIOPTHOE O6OpYAOBaHHE
C . PYYHBIM HPHBOJAOM: '

npu Macce y3noB 10 1000 kr (BK/AIOYHTENBHO) — KOWKY K Tadb Io
MOHOD@JbCY;
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npu Macce y3aoB A0 5000 xr — moaBecHyI0 kpaH-6ainky;

npH Macce y3jaoB 6ojee 5000 kr — MOCTOBOM KpaH.

[Tpu nopseme o60pynoBanus Ha BHICOTY 6 M ¥ GoJilee HJIH OpPH AJNHHE
MalMHHOro 3asa I8 M wu 6ojee, uam mnpH Macce ob6OpyAOBaHHsS Bosee
5000 xr pexomeHnyeTcss NPHMEHSTH SJEKTPHUECKHe KDaH-GAJK¥ HJIH MO-
CTOBbIE BJIEKTPHYECKHE KPaHBI.

DNeKTPONPUBOA [N TOXLBEMHO-TPAHCIOPTHOrO ©OOOpYLOBAaHHA ChaenyeT
NPUMEHSITh TaKXKe B TeX c/lyuadx, Korja pabora rpysonofbeMHBIX MEXaHH3-
MOB CBsiI3@aHa € CHECIHCBHBIMH YaCTbhIMH TCXHOJOTHUYECKHMH OIICPpaLHsMH.

Komwxku ¥ TaJH IWMPOKO PacnpoOCTPaHeHbl H ABAAIOTCA OJHUM H3 ca-
MBIX ITPOCTBIX BHAOB I'PY30IIOABEMHBIX MEXaHK3MOB. Hx HCNIOJIBL3YIOT KdK Ca-
MOCTOSITE/IbHOE O0OPYNOBAHHE HJIH BBOAAT 'B KOMIJIEKT NOABECHOH XpaH-
6anku nu60 MOCTOBOro 0AHO6aJ0YHOTO KpaHa. KOWKH mpenHasHayeHnsl AJs
MOABEUIMBAHHSA TAJH M NepeMellleHHs Tpy3a 10 MNOABEeCHOMY IYTH, pelbca-
MH KOTOPOro CJAYXHT AByTaBpoBas DaJka.

I[TonsecHne KPaH-6AaNKH NPHMEHSIOT TIPH OGCAYXKHBAHHH Nps-
MOYTOJIBHBIX B IJIaHE COOPYXKEHHWH IJIst MORABbeMa, COycKa H TepeMelleHHs
rpysoB B IPOJOABLHOM M MNomepeudoM HanpabieHud. s kpau-6asnox ue
TpebyeTcs YCTPOACTBA NOAKPAHOBHIX NyTell, YTO ynpoluaer CTPOHTEIbHYIO
9acTh COOPYKEHHS, -

Kpau-6anka c pyuHniM MIH MeKTPHYECKHM yIpaBiaeHHeM (puc. 8.14)
npejpcrasiser co00H OTpe30K ABYTaBpa, NONBELIEHHHIH K JBYM KapeTKa,
KaXnas M3 KOTOPHIX TIEPe/BHraercd 1O TOABECHOMY MOHOPEJbCY H3 ABY-
TaBpOBO# 06asnkH. MOHOpesbCH Kpenancst K 6alKaM NepeKphTHS.

a5 nepexona TaJH ¢ IPY30M Ha MOHODEJIbCHI, PACIOIOKEHHEIE B COCEA-
HUX MpoJeTax, KpaH-0aiku 060PYAYIOT 3aMKAMH H CTHIKYIOIUHMH YCTPOfcT-
BaMH, YTO [IO3BOJIsiET Iepe/laBaTh I'Py3bl H3 IIPOJIETa B IIPOJET.

OTeuecTBEHHOR TNPOMBLIIIEHHOCTBIO CEPHAHO BHIMYCKAIOTCS PYYHbBIE
KpaH-6ankn mpoaerom L a0 12 M u BhicoTol moameMma rpyza H=3..12 um.
DJIeKTPUUeCKHE KpaH-0a/IKH M3TOTOBASAIOT TIPOJIETOM HO 17 M M BHICOTORN
noabeMa 6, 12 u 18 M. '

MocToBbB e KD aHH TepeIBUraloTess BAOJb MAIIMHHOTO 3a/1a IO
NOAKPaHOBBIM GasKaM, KOTOphle OOGLIYHO OMHPAIOTCS Ha KOHCOJIH HECYHLHX
KOJIOHH HJIH BBICTYNH (THJSACTPH) CTeH.

B 3aBHCHMOCTH OT TPY3ONONXBEMHOCTH M Da3MepoB INpoJeTa COOpyXe-
HHH DYuHble MOCTOBLIE KDAHBI H3rOTOBJAKT OAHOGAJOYHBIME M ABYX6aJ0Y-
HeiMu. OpnoGanounbit xpan (puc. 8.15,4) COCTOMT H3 MocTa B BHAE ABY-
TaBpOBO# GaJKH, XOLOBBIX TeleXeK, NOABEMHON TajH, NDHKPENJEeHHOH K
KOIIKe, H MeXaHW3Ma INepeIBHXKEHH ¢ THATOBBIM KOJECOM. YNpaBJIeHHE
JBHXKEHHs1 KOIIKH KaK Ipu INepeMelennu TIpysa BA0Ab Hecyulefi 6anxi,
TaK H INPH NogbeMe Tpy3a IIPOH3BOAHTCA NOBOAKOBBIMH UeNsMH ¢ IOJA
nomewetus. [pysonogpbeMHOCTD MOCTOBHIX PYy4HBIX KDAaHOB OO0 8 T IpH
npoxnere L or 4,5 no 17 M n BeicoTe TONBEMA rpy3a H He Gosee 12 M.

DJIeKTPUYECKHH MOCTOBOH KpaH (pHc. 8.15,6) cOCTOMT H3 MocTa, Mexa-
HU3Ma €ero NepeiBHKEHHS, TeJEKKH ¢ MEXaHu3MaMu NojbeMa Ipysa M 1e-
pensuxkenus. Moct KpaHa cocTaBisiorT Hecyluwe 6anku KopoGuaroro ce-
YeHHA, COeJHHEeHHEle ABYMH IIONEPEUHBIMH OTOPHEIMH KOHIEBHIMM 6anKa-
md. Ha BepxHux mosicax mecymux GalioK YCTaHOBJAEHH pelbChl JJA Kpa-
HOBOH 'TejexxH. ITuTaHKHe KpaHOB H TeJexKeK OCYIIECTBASETCS OT CeTH Ie-
PEMEHHOTO TOKA Yepes TPOJJIEH. ,

TIpOMLILINIEHHOCTBIO CePUHHO BBINYCKAIOTCH - MOCTOBHE  3JIeKTPHUECKHE
OAHOKPIOKOBBIE KPaHBl FPY30NOABEMHOCTBIO 5, 10 K 15 T M ABYXKPIOKOBHIE
KpaHnl rpysonogbemuocteio 20/5, 30/5 u 50/10 1. ITposner xpasoB ot 11 no
32 m. Ilo cneuuanbHOMy 3aKasy MOTYT OBITb H3IOTOBJEHH MOCTOBbIE Kpa-
HHl IPy30N0ABEMHOCTBIO 1o 500 T. - :

¥Ynpasienne BCeMH [BHAEHUAMH KPAHOB OCYIIECTBJISETCH ¢ MOAa KHO-
NOYHOHM CTaHUMeR (AJiA KPaHOB IPY30ONOABEMHOCTBIO fo 20/5 T) Wim H3 Ka-
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Puc. 8.14, IloneecHas 3jeKT-
& puueckass KpaH-0aJsKa rpyso-
&l ONbEMHOCTEIO |—B T

3

Puc. 8.15. MocToBHe KpaHH
a — pyanoil OofHOGATONHBIH IMPY30MOADEMHEOCTRIO 3,2—8 m; 6 — 3NGKTPHYECKHA TrpY30NOLBEMHOCTBIO 5—
50 7} J — MOCT; 2 — MEXAHWSM depe/isHiKeHHd MOCcTa; § —MeXaHHaM (IOAbeMa IpYy3a H ero UepeiBHiKe-

HHA

6HHBI, TOABEUIEHHOH K MocTy (AJS KpaHOB GoJblIel TPY30NOIBLEMHOCTH) -
Kpau cHa6xeH KOHIEBHIMM BHIKIIOUATEJAMH TOKa, YCTAHABJAHBAeMbIMH Ha
MeXaHM3Max NoabeMa TPy3a, TIepPefiBUKEHHA TeJIeXKH U KpaHa.

Ha HacocHBIX CTAHIMAX OTKPHITOrO H IOJYOTKPBEITOro THHAa (6e3 BepxHe-
ro CTpOeHHsi) YCTAHABJHKBAIOT KO3JIOBBIE HJIM NOPTaJibHble KPaHBl, fepelBH-
‘rawouMecs HAajA NOJ3eMHOH 4acThiO 3maHHsA cTaHuuu (puc. 8.16). DT XKe
KpaHuul, KaK IIPaBH/IO, 0GCTYKHUBAIOT H BOJONPHEMHBIC COOPYXKEHHUS IPH COB-
MEIIeHHOH KOMIIOHOBKE. XapaKTepHOH OCOOEHHOCTbIO KO3/0BBIX KPAHOB SiB-
JSieTCs NepeIBHKHON MOCT, YCTAHOBJIEHHBI HA BHICOKHX omopax. KoHCTpyk-
HUH KO3JOBHIX KPaHOB BecbMa Pa3HOO0GpasHhL.

[TOMHMO CTAaUMOHAPHBIX KPAHOB 'MAIIMHHOTO 3aja B 3JaHHH HaCOCHOH
CTAHIKH HEeOGXOIMMMO NPEAYCMATPHBATh MECTHBIE I'DY30NOAbEMHBEIE CPEACT-
Ba ¥ TaKeJaMHble NPHCIOCOO/eHus, ofecneyuBapllie MeXaHH3alHI0 MOH-
Ta¥Xa, a TAKXKe PEMOHTa HACOCHBIX ArPEraToB H BCIIOMOTaTeabHOrO THAPO-
MexaHHyeckoro ofopynoBanus. Ha cTaHuusax Q0MKHE ObITh OTBEJAEHBl Mec-
Ta A XpaHeHHs ITHX IIPUCNOCOOJECHHH.
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Puc. 8.16. KoanoBofi saexTpuveckuis kpar mposeroM 11 M H TPY30TOABEMHOCTEIO 6 T

§ 49. KOHTPOJIbHO-H3MEPHTEJIbHAS ARMNAPATYPA HACOCHBIX CTAHLHR

st obecrneyenuss HOPMaJbHOH FKCIVIYaTaUHH COOPYKEHHE H OCHOBHOTO
000pyNOBaHHsT HACOCHBIX CTAaHUMH TIPEJYyCMaTPUBAETCS VCTAHOBKA KOHT-
pOJIbHO-H3MepHTeAbHOR amnapatypel. CocTaB npubOpoOB, HX THILL, MecTa yc-
TaHOBOK ONpPeNesiloTCsl B 3aBHCHMOCTH OT OCHOBHOr0 OOOpYHOBaHHA CTaH-
IMH, XapaxTepa ee paGoOTbl ¥ NPUHATON CHCTEMBl yrpaBjeHUs (aBTOMATH-
yecKoe, aucrerdepckoe, MecTHoe). Uneno npuGopoB  MOJKHO OBITh MHHH-
MaJibHBIM, HO AOCTATOYHBIM JJISl YIpaBJeHUs, KOHTPOJAA M ObicTpeiluell JUK-
BHJaNUN aBapHi.

KOHTpPOJIIO NIOf/IeXKaT OCHOBHEIE TEXHOJIOTHUECKHE MapaMeTPhi HacOCOB:
nofaua, AapjecHue (Hamop), BaKyyM BO BCAChIBAIOLIEH JMHUH, YPOBEHb B
BOJ03a6OpPHON KaMepe (HMCTOUHHKe), mepemnaj ypOBHEH, IIOTEpH Halopa,
TeMnepaTtypa M T. 4. B oaexTpupuUNPOBAaHHBIX HACOCHBIX CTAHUUSX YCTa-
HaBJHBAeTcsl, KpOMe TOTO, KOHTPOJbHO-U3MEpPHTeNbHAs annaparypa AJs Oi-
pernesiennusa HanupdaxKeHust, CHJRl IIOIBOAUMOr0o TOKa, KOJHYECTBA pa‘CXOﬂ.yeMOﬁ
37eKTPO3HEPruH, Ko3pdUIKeHTa MOLIHOCTH €COS ¢, YacTOTHl ToKa U Ap. C rno-
MOUIbIO TaTYHKOB KOHTPOJNMPYIOTCS TakKe YPOBHH M TeMmepaTypa macja B
OIIOPHHIX H HanpaBJAKHIHX NOJUIMNHAKAX SJIeKTPOIIBI'II‘aTEJIeﬁ H HacoCOB.

Hasa onpenesneHnst mojgaund BOIB HACOCAMH Ha BOXONPOBOAHBIX CTAHILH-
AX IPUMEHSIOT PAaCcX0J0MepPH IBYX THIOB, OCHOBAHHBIE HA TIPHHIIHIIE H3Mepe-
HHS CKODOCTH [10TOKa HJIH Tiepenana JaBJeHHI.

CkopocTHLEe BOAOMEpPBH HMEIOT BEPTYIIKY, YCTAHOBJECHHYIO
BHYTPH KOpIyCa ¥ NPHBOJHMYK BO BpallleHue BOJOH C HacTOTOH, MPOMOPIH-
OHAJILHOH CKOPOCTH IIOTOKA, a C/IefoBaTeNbHO, H PacXolny NpoTeKaloulei Bo-
npi. HacToTa BpalleHus: BEPTYIIKH CYMMHPYETCH CYETHBIM MEXaHH3MOM.

CKOopocTHBle BOAOMEDbBl BBIIYCKAIOTCA ABYX THIIOB! :

C JABMXEHHEeM BO/JBI NepNeHANKYISPHO OCH BePTYIIKH — KPHIbYATHE BONOCYETYHKH, yCTa-
HaBJWBaeMble Ha TOPH3OHTAALHLIX TPYOONPOBOAAX;

C ABHXEHHEM BOJH MapalieNsHO OCH BePTYIIKH — TYPOHHHEIE BOIOMEpHI, YCTaHAaBJH-
paeMble Ha TOPH3OHTAJbHbIX, BEPTHKAJbHBIX H HAKJIOHHHX TPYGOIPOBOLAX.

Cxopocrable BOROMEPHl HOPMaJabHO DaGOTAIOT Hpu pacxoge okoao 20—259% Tak Hasol-
BaeMOT0 XaDaKTepHOTo pacxola, IpeAcTaBAsiero coboff wacosofi pacxol B KyOGHUECKHX
MeTpax, IIPH KOTOPOM HOTepsd Hanopa B BOAOMepe paBHa 10 M.

ITorepn Hamopa Ap B CKOPOCTHLIX BOAOMepax NPHONHMKEHHO NOACHMTHIBAIOTCH N0 (oOp-

MyJae
hay = 10 (Q/Q0)?,

rae Q 7 Qx — COOTBETCTBEHHO PACUeTHHIE M XaPaxKTepHHE pacxoq.
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Tlast Touno# paGoTH BogoMepa HEOGXOZHMO, uToOn! OH ObLI yCTaHOBJEH
Ha NMPIMOJHHEHHOM ydyacTKe TPyOOnpoBoaa AJHHON He MeHee 6—8 RHamer-
pos Tpy6ul 10 BojoMepa M 3—b5 NHaMeTPOB NOC/e BOAOMEPA. BonoMmepnl co
CTPYEBHIIPAMHTENAMH MOXKHO YCTaHaBIHBATE B HenocpeACcTBeHHOH 6JH-
30cTH OT (PaCOHHHIX YacTeH. '

CepuiiHo BHIIyCKaeMH CKOPOCTHOH TYpGHHHEIH BOAOMEp THIA BB (puc.
8.17) COCTOMT M3 IHJIHMHAPHYECKOr0 YYT'YHHOIO KOPTyCa, BEPTYIIKH ¢ BHHTO-
BRIMH KPLLIbSIMH M3 IlJIacTMacchl, Bpallaiolleics Ha rOpPH30HTAJNbHOH OCH,
epeJayd H CYETHOrO MexaHH3Ma u3 naTydn. IJoTOX BOAE NOCTYHaer Ha
BEPTYIIKY OZHOH CTpyef; CUeTHbii MEXaHH3M H30/HPOBaH OT XHIKOCTH rep-
MEeTHYECKOH TIePeropoaKoH. _

BoaoMepni tuna BB usroToBasiorcsl NATH pas/AHyHBIX MOAubHKauHA C
JHAMETPOM YcJaI0BHOTO Tipoxoaa dy=50...200 MM K XapaKTepHEIM DacXOAOM

70—1700 M3/u.
MaMepende pacxo/la JKHAKOCTH MEeTOLOM TepeMEeHHOro iicpemana Aas-

neﬁ“ﬁ”ﬁ""i‘"ﬁ?ﬁ?ﬁjﬁmﬂ-osxn B TpyGONpOBOAE _CyKalollero YCTPOH-
cT 1] B, conga Bentyprl, Ben‘u‘iﬁﬂmﬂ‘@,ﬁ,ﬂﬂnﬂcxﬂwiﬁ@ﬁmv
YCTpOHcTBe 00ecreynBaeT nepenaj Lasaeipd. BefTHINHa KOTOPOro, ABAgercs
_MEDQIL%ePecTy H, CCIOBATENbHO, Mepollpacxoia. —

> - 42 Cyxawoliue yCTPOACTBA MOKHO YCTAaHABJANBATH B TOPH3OHTAJBHHIX, HAX-

\,5 [
1A
‘.,‘ rt))
é \{‘\‘ .
-

>

JIOHHHIX W BEPTHKAJbHLIX TPYyGOMpOBOZaxX, MIPH 3TOM IIpOTEKalomas BOIA
JOMKHA MOJHOCTIO 3aMOJHATL ceueHHe TPyOOIPOBOJA H CYXKAKIIEro ycT-

po#icTaa. ‘
MerToaHKa pacieTa CyKaloOWuX YCTPOHCTB MPHBOAWTCSA B <[IpaBRJax 1O NPHMEHEHHIO H
[QBepKe DACXOLOMEDOB € HOPMAaJbHEIMH QHadDATMAMH, CORIAMH K Tpy6amu . Benrypis
(M., Mamrus, 1955). CoGnionenne TpaBHA 00si3aTeJbHO AJA BCEX oprarHusanuff, NpoeKTH-
PYIOLIKX, H3TOTOBJSIOUHX, SKCINYATHPYIOIAX M [OBEPAIOIHX PACXOAOMEDBL.
TToTepn nanopa h, B CYXaIOMHX YCTPOACTBAX MOMHO OPHEHTHDOBOYHO ONPEAENHTD MO

dopMyaaM:
BAsi puadparM

e.‘_-.m.-'::»__“u N

Rty

. 3

Puc. 8.17. CKopocTHEe TypGuHHEe BogoMeprl Tuna BB

a — obuuit Bua; 6 — monosHeHde aas mapox BB-50 m BB-80 zamona «BononprGopr K BCeX MOEMOHKA-
nu#l 3asona «JlemBomonpuGops; 8 — BOMOTHEHRE IJN Mapok BB-100, BB-150 w BB-200 samoAa «RoRQIoH-
Aop»; ! — Kopirye; 2 —BEpTYINXa; 8 — mepegada; 4 e CHOTRWR MOXAHNIM
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Puc. 8.18. llnadparmbi HOpMajbHbe, CMOHTHPOBAHHEE B TPyGONpoBOaax
a — KamepHse: [ — nuadparMa; 2 — mpokjajka; 3 —kamepa <+»; 4—Kamepa <&—»

d \2
hy=h|1—1,4|— |
S val

d \2
ro=0.228 [1— (-],
. =)

rie h-— nepeman Hamopa B CYXKAmoIieM YCTPOficTBe, COOTBETCTBYIOUIMA DaCUeTHOMY pac-
XOLY, M;
d — AHaMeTp CyXeHHS,
dy — BHyTpeHEH}l AHameTp TPyOonposoaa.

_Ycranoska cymaiomux YCTPOCTE HENOCPENCTBEHHO Y GACOHHBIX YacTehd

s 6 — IMCKOBLIE

A COnJia

nas conna Benrtypu

W 34T0DHOM apMaTypHl He Jomyckaercs, Tak Kak IOC/ejiHue TIPHBOAST K
nepepacnpe/leIEHHI0O CKOPOCTeH 10 CEYEHHIO MOTOKA H, CJIeLOBATEAbHO, K H3-
MeHeHH10 kKoadPuuueHTa pacxofa H CHHXKEHHIO TOYHOCTH ONPEAEIEHHs pac-
X0Ja BOAHI. e
COGXOMHMbIC HAHMEHbIIAE INJHHEI TNpPSMBX Y4aCTKOB TPYGOIpPOBONOB

nepen CyxarwllHMH yCTpOﬂCTBaMI/I 3aBHCAT OT BHAa MECTHBIX fCOH}i)O‘THBJ’IE-

HHH 4 OT OTHOIIEHHA di’/d?} . Innna npamoro yuacrka Tpyfompopona 3a
_CYXaIOIKM YCTPOHCTBOM BO BCEX CHYYAAX HE MOJIKHA OBITh Meree Hdy,
TOTHGCTE HAMEPEHHs PACXOAa BOJB CYXAIOIHMH -
YCTPOMCTBAMHE OKOJIO = (1,6..2) %.
OreuecTBEHHON [IPOMBIIVIEHHOCTBIO CEPHHHO
_ BRIMYyCKaeTcst 6OJIbLIOE YHCAO PACXOAOMEPHBIX CY- A
JKAIONIEX YCTPOHCTB PA3IHUHEIX THIIOB. ‘
Junadparmbl HopMaabEeie (pac. 8.18) noayuu-
M GoJbloe pacnpocTpaHeHye B BOLOMPOBOAHO-
KaHa u3allHOHHBIX COOpYKeHHsax Gsarofaps npo-
CTOTE KOHCTPYKLMH M yAoGcTBY womTaka. [lo—sgf 4—-4—— .
crocoby oT6opa ZaBiaeHHs nuadparMbl pasjens-
toresi Ha KaMepHsle tuma JIKH u puckosele T4na vy
M. Ot6op naBaeHus MJISl H3MepeHHs nepenana W
y KaMepHbIX guadparM  TPOW3BOAHTCH  Uepes
KOJBIIeBHe KaMephl, a V AHCKOBHIX —4Yepe3 OT-

Y
BepcTHS Bo Qnanuax. Hemocratkom nazadparm N \\\\\
¥

ABJSIOTCS SHAUUTCABHEIE TQTEDH Hanopa IIpH T
et ~ i c e

~Conana HopMaabHbie (PHC. 8.19) MPHMEHSIOT B Pac. 8.19. Conua nopMaabHbie
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TpyGonpoBoxax nuamerpoM cBuime 50 MM. TouHocTh H3MepeHHS pacxola
comaMy 6oJbllle TOYHOCTH H3MepeHHd pacxoja guadparmMaMH, a IOTEPH Ha-
nopa MeHble, OLHAKO OHH TPYAHbI B H3rOTOBJIEHHH.

Conyo Beutypu (puc. 8. 20) Hcnonh3yioT IJis H3MepPEHHsl pacxola XHA-
KOCTH B TPYGONpOBOAAX C BHYTPEHHHM AHaMeTpoM He Goxee 1400 mM. Oy
HMeIOT GoJbIlMe pasMepbl ¥ TPYAHBI B H3roToBJeHHH. MIX mupoko mpuMe-
HAIOT Ha BOJAOTPOBOXHEIX CTAHLUMAX € GOJBIIMMH pacXomaMH BOABl BBHIY
HaUMEHbIIHX TMOTEPb HAnopa MO CPaBHEHHIO C IPOYMMH CYXAaIOIIHMH YCT-
pPOHCTBaMH.

JloCTOMHCTBAMH PacXOjOMepoB ¢ CYXKAIOHIUMH YCTPORCTBAMH 1O CPaB-
HEHHIO ¢ TYpOHHHBIMU CKOPOCTHLIMH BOJOMEDAMH ABJAIOTCA:

OTCYTCTBHE JBHKYIIHMXCH YacTeH, YTO JaeT BO3MOXKHOCTbL NPUMEHSTh HX
1715 M3MEpEHHs PacxOfa CHJIBbHO 3arDS3HEHHBIX XHAKOCTEH,;

GoJibuias TPONMYCKHAs CNOCOOHOCTD;

HaJeXKHOCTb padoTHI;

BO3MOXKHOCTb PErHCTPAallH¥ MIHOBEHHLIX DAacCXOMNOB.

K npuBopam, npexHasHadeHHbBIM IJs KOHTPOJs JAaBJEHHH, OTHOCATCA:
MaHOMETDH — JJISI H3MEPEHHS] IOJOXKHUTEJbHOrOo H30BITOYHOTO JABJEHHS,
BaAKyyMMETpPhI — JUJI H3MEepeHHsl OTPUIATEJBHOTO H30BITOUHOTO AaBJEHHS
(pa3pexenus) H MAaHOBAKyyMMETpPbl — JJIsi H3MeDeHHs KaK IOJIOXKHTEIbHO-
ro u36LITOYHOTO AABJEHHS, TaK ¥ paspexKeHus. '

ManoMeTps, BaKYYyMMeTPh K MaHOBAKYYMMETpH C
Tpy6uaToi mpyKHHOH HaH6GoJee PACIPOCTPAHEHBl B COOPYXEHHAX BOLONIPO-
BOJHO-KAHAJH3alMOHHBIX HACOCHBIX cTaHuui. MIx pefcTBHe OCHOBAHO HA HC-
noJb30BaHKHHu JedopManuu ynpyroi Tpy6uaTofl NPY:XKHHBH TOJ JAEHCTBHEM
uaMepsieMoro aaBjenusi. CepuilHO BHIIyCKaeMbieé MaHOMETPHE ¥ MaHOBaKYy-
YMMETpbl HMEIOT OUeHb HIMPOKHUE AHana3oH U3MEpPeHHs JaB/eHusd.

Ksace TouHocTH, TIOJ KOTOPBIM MOAPAa3yMeBaeTcs NPOUEHT IOrPEUIHOCTH
npubopa OT BepXHEro IMpelelia [OKAa3aHUH, CEPHHHO BBHIMYCKAEMBIX MaHO-

II
a) ’
.
]
Ay : %
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Puc. 8.20. Conyia BesTyps (@jsi YCTaHOBKH B TPYGONMpPOBOAax
a — guaMeTpoM Ao 500 MM; 6 — guaMerpoM cBeime 500 MM
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MeTpOB, BaKYYMMeTPOB # MaHOBaKyyMMETDPOB, 06; 1; 1,6 u 2,5. Ha Bopo-
NPOBOHO-KAHAJIH3AIHOHHEIX COOPYKEHHAX TIPHMEHAIOTCA npubopbl Kjacca
tounoctu 1,6.

[MpuGopw Ge30Tka3HO paboTaloT NpH TeMneparype OKpyXKarouleH cpebl
or —50 10 +60° C 1 OTHOCHTEJbHOH BIAXKHOCTH HE Gosee 80%.

NudpdhepeHunajsbHbie MAHOMETDH (nubmaHOMETpLL) TIpel-
Ha3HAUYeHbl A5 H3MEpeHHs mepenaja AaBJeHHs. B 3aBUCHMOCTH OT nameps-
eMbBIX BEJIHUYHH IPHOOPH! NMOLPA3AENAOTCA HA PACXOJOMEPEI, TEPeNaloMephi
i yposHemepsl. Ha BOIOTIPOBOAHBIX M KaHa/[M3aIHOHHBIX HACOCHBIX CTaHLU-
six HauGoJblllee PacNpPOCTPAHEHHE TOJYYHAH TION/IABKOBLIC, MeMOpaHHbIE H
cHabpoHnble KHGMaHOMETPHl NPOMBILIIEHHOrO H3rOTOBJ/IEHHS.

JIudMaHOMETPHl  HOPMAJbHO PAa0OTAIOT TPH TEMNepaType oT 5 mo 50°C
4 OTHOCHTENbHON BAaxHOCTH 10 80%. [Turanne mpuGOPOB MPOU3BOAUTCS OT
COTH MepeMEeHHOTo Toka HamnpsikenneMm 220 B u yacrorofi 50 T'u. Kaace Tou-
noctn fudbmanomerpos 1 H 1,5. :

[IpaBunaMu TEXHHYECKOH 3KCIIyaTalld HACOCHOTO oBGopynOBaHus Npe-
JlycMaTpHBaeTcs 00si3aTe/ibHasl YCTAHOBKA HA KaxOM HACOCe caepyoule
KOHTPOJIbHO-M3MEPHUTENLHON annapaTyphi:

BAKyyMMETPa HM/JIX MAHOBAKyyMMeTpa Ha BCACBHIBAIOIIEM natpyoxe;

MaHOMeTpa Ha HalopHOM naTpybxe;

aMIepMerpa, BOJbTMeTpa U BaTTMETPA;

yKasaTellell YPOBHsl Macla B NOALIMIHAKAX, HMEIOWHX XKUAKOCTHYIO
CMasKy;

MaHOMETPOB, NMOKA3BIBAOMINX NaBJeHHe Macia Mepej NOAWMIHAKAMH,
¥ TepMOMETpPOB, OKA3LIBAIOIIKX TEMIEPATYPY MAC/a, NOCTYNAIOUIEro B m1oa-
IIUNHHAK H BBIXOISINErO H3 HEro;

BOLOMePOB (YKa3hIBAIOIIHX H 3aTMHCHIBAIOLIHX) Ha Kax 0/ HaNoOpHOH JIH-
HMHM HACQOCHOH CTAHIHH.

Jls BOXONPOBOKHBIX HACOCOB C JIHaMETPOM HamopHOro natpybka GoJee
200 MM noJKeHd ObITh MPEAYCMOTpeH Kpome oOuiero yuera BOLOMEPOM IO-
arperaTHblii yueT nojaBaeMOd BOZLMI.

B MaluMHHOM 3JaHHMH HacOCHOH CTAHIMH YCTaHABJIHBAIOT TaKXe ykasa-
TeJIE YPOBHS BOJBI B Pe3epByapax, U3 KOTOPHIX OTKauMBaeTCsd H B KOTOPBHIE
NOfaeTCs BOAA, TeJeypPOBHEMephl WK CHIHANH3AUHIO U Te/le(OHHYIO CBA3b C
YKa3aHHBIMH COOPYXKEHHSIMHU.

[JIABA 9
BbLIEOP OCHOBHOrO OBOPYJOBAHHS HACOCHBIX CTAHLHH

PexuM paGoThl ¥ TOJaua HACOCHOR CTAaHIHH MOTYT OBITh YCTAHOBJICHB
TOMLKO TIOC/J€ TOrO, KaK OyAyT OmpejeseHbl PacxXol BOAB H TpaHx BOMLO-
norpebiaenusa. Hacocnpie cTaHiuA JOJMXKHB NOAABaTh (unu oTKayHBaTh) 3a
CYTKH TOJHBIE PaCUETHBIN CYTOUHBIH PacxXoi mpH oGecrnedeHHy TpebyeMoit
BBICOTBL HOJ'bEMA BOJbI.

[Tomaya HACOCHBIX CTAHIHHA NOJXKHA OblTh paccuNTaHa HAa MakKcHMaJb-
HOe cyTouyHoe BojomoTpebenue. IIpu onpeleneHun BeJIHYMHBI MAaKCHMaJb-
HOTO CYTOYHOTO PAacxoia BOJBl COCTAB/AIOT CBOLHYIO BEIOMOCTb pacxona Bo-
bl B CHCTEME BOLOCHabeHus!, KoTopas ABAETCS OCHOBHbIM 3afaHHeM LI
ATIpeeleHus TOAAYH W BEIGOPA PexKHMa PaGOTHl HACOCHBIX CTAaHIHH TMPOEK-
THpyeMmoro Boponposoia. [Togaya kKaHa/1M3alHOHHLIX HACOCHBIX CTaHIUH
onpefessieTcs N0 MaKCHMAaJbHOMY PAaCYeTHOMY CEKYHIHOMY pacxoly B NOA-
BOJSILEM KOJUIGKTOpE HAa yuyacTke y HacOcHOH cranmuu (cm. § 71).

1A6pamos H H.uIlocmeanosa M. M. Pacuer BOROTIPOBOAHBIX cereti. M., Toc-
crpofinsaar, 1962.
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Ilpu onpenenennd nopayd (OTKAuKH) H peXuMa pabOTnl HaCOCHHIX CTaH-
UHA CJAeNYET YUHTHIBATh HA3HAUEHHE CTAHIHH M MECTO HX PacllOJOXKEeHHs 3
ofuell cxeMe CHCTeMHl BOAOCHAGKEeHHMd HJIH CHCTEMBl KaHaJH3alHH.

§ 50. PACYET PE)XHMA PABOTbI HACOCHBIX CTAHLLHA 1 NTOABEMA

IMonaua Boxs! HacocaMH | mogbeMa MOXKET OCYHIECTBJAATHCA IO TpeM OC-
HOBHBIM CXeMaM: .

1) HacocHas CTaHIHS NOJAAeT BOAY HA OYHCTHHIE COOPYXKEHHA AAA XO-
3AHCTBEHHO-TIHTLEBEIX HJH NPOH3BOACTBEHHBIX HYXKI,

2) HacocHas CTaHIHMsi NOflaeT BOAY B pesepByaphl 4YHCTOH BOAH 6e3
OUFCTKH, NOZAaya XO3SHCTBEHHO-NIHTHEBOH BOJAH B 3TOM C/lyuae BO3MOXHa
JHIIb TPH HCTIOJNB30OBAaHHH apPTE3HAaHCKHX BOK,; .

3) macocHasi CTaHUHS ToAaeT BOAY ‘0e3 OUHCTKH HENOCPEACTBEHHO NOTpE-
Surensim.

ITogaua HacocHo# cranuuu I mogkema MpH HOCTYNJAEHHH BOJAbl HA OYHCT-
Hble CoopyxeHMs:. Kak IpaBHJIO, CTAHIHIO PACCYHTHIBAIOT HAa NOAAYY Cpen-
Hero YacoBOro pacxofia BOZM B JHH MaKCHMaJbHOr0O BOHOTIOTPEGJEHHsS C
yUeTOM pacxola BOJbl Ha COOGCTBeHHBIE HYXKJHl HacOCHOH cTaHuuu I noxwe-
Ma H ouHcrHoil cramuud. CpelHIO 4acoBYIO II0Aadyy HacOCHOH CTaHIMH,
M3/u, onpepensor 1o ¢opMmyJe

0= LQM_;‘_w , ©.1)

rie Quaxc-cyr — MAKCHMAaJBHbIA CYTOUHBIH pacxof, M3/cyT;

o — K03 (HIHEHT, YUHTHIBAIOMIMA PacXol BOJE Ha COOCTBEHHhIE
HYXKJbl CTaHIHH; NPUHHMaeTrcst paBHuM 1,04—1,1 B 3aBHCH-
MOCTH OT KauyecTBa BOJBl B HCTOYHHKE BOAOCHAOKEHHS, KOH-
CTPYKIMH (PUABTPOB, NPHHATOH HHTEHCHBHOCTH IIPOMBIBKH
H CXeMbl OTBOJA IPOMbIBHOH BOJHI;

T — HPOXOMKHTEIbHOCTL PabOTEl HACOCHOH CTaHIHKH, OOBYHO T =
=24 u; MeHblliee YHCJO 4acOoB PabOThl CTAHUUU IPHHHMAIOT
TOJIDKO TIPH MaJIOM CYTOYHOM pacxofi¢ BOJAbl H IIPH COOTBET-
CTBYIOIIEH KOHCTPYKUHH OUHCTHBIX COODYXKEHHH, HOMyCKa-
I0LIHX TlepepHiB B pabore.

INoaaua HacocHolt cTaHuuK | moabeMa npH NOCTYRJAEHHH BOJbI 6€3 OUHCT-
KM B pesepyapbl. Kak ObuIo cKa3aHo, Nojaya BOALl Ha XO34HCTBEHHO-IH-
TbeBEIE HYXAbl 6e3 OUHCTKH BO3MOXKHA JHIIb IIPH HCIIONL30BARHH apTe3HaN-
CKHX BOJ. B 3TOM cayuae yaille BCero BoAa HacocaMH | moxbema monaercs B
pesepByaphl UACTOH BOAB!, OTKyAa rOPH3OHTaJbHHIMH Hacocamu II nmoxme-
Ma — norpefuTeaaM.

Taxasd cxeMa nojauyyd BOJAb! NOTPeOHTENsIM NO3BOJSET YCTAHOBHTL paB-
HOMEpHYIO KPYyIJIOCyTOUHYI0 pabory HacocoB I mopbeMa, mpOU3BECTH pacyeT
Ha CPeJHeYaCOBYIO MOJauyy H YMEHbUIHTb YHC/IO CKBAXKHH MJH HX JHaMeTp.
Kpome TOro, paBHOMEDHBIH H HeNpPePLIBHLIH OTGOP BOALI VIYYIIAET peXHM
paboThl ¢cKBaXXHHH. Hacto XpyIVIOCYTOUHMI peXHM Bopoorbopa AHKTyeTCA
OrpaHHUeHHbIM 1e6HTOM CcKBaXHHb.. YacoBasa 107aya HACOCHOH CTaHUAH
1 monwema mosmxkHa GBITH paBHA: '

Qu= (?"1 Qua;z .CYT ’ (9.2)

rie a; — Ko3(p(UiKeHT, YIATHIBAIOMHHA pacxoj BOAE Ha COGCTBEHHEE HYX-
~ Ilbl BOJZOIIPOBOAA; MpHHUMaeTca paBHpim 1,01—1,02.

Jlas 1pOH3BOACTBEHHBIX CHCTEM BOLOCHAGKEHHs BOAY MOXHO NOAABaTh
6e3 OYHCTKH M H3 IIOBEDXHOCTHBIX HCTOUHHKOB BOJOCHAGXKEHHs, eC/IH ee Xa-
YecTBO YAOBJETBOPSIET TpeGOBaHHAM TeXHOJOrHueckoro mnpouecca. Hampu-
Mep, A1 CHCTEM OXJaXAeHHs MOXHO MOAAaBaTb BOAY C MYTHOCThIO [0

148



50 Mr/s1; UBETHOCTL BOALI HE OTPAaHHUHUBAETCA. DTHM TPeOOBaHUAM OOBIYHO
YIOBJIETBOPSIET BOJa H3 PABHHHHBIX PEeK U BOLOXPAHUIHIIL.

Jlasi cHCTEMBl TIPOH3BOJCTBEHHOTO BONOCHAGKEHHS MOfaua HAaCOCHOH
cTaguua 1 mogreMa ycTaHABJAHBAETCH B 3aBHCHMOCTH OT TOrO, Kyaa HOAaer-
€5l BOJA: HEMOCPEACTBEHHO Ha TNPOM3BOACTBO (CHCTEMa NPSIMOTOYHOTO BOJO-
CHaGXKeHHA) HAH B OGOPOTHYIO CHCTeMy BOJZOCHAGKeHHs, HMEIOUIYI0 LHPKY-
JISIMOHHBIE HACOCHBIE CTAHIHM B CHCTEMe BOJOOXJAMXKIAIOMIUX YCTPOHCTB.

Ipu npﬂMOTquon chucTeMe BOJOCHabOXeHHs JAOJ/MXKHa OblTh ofecredeHa
7107aYa HaCOCHOH CTAaHUHH, OTBEYAlOIlasd PeXKHMY Bononmpeﬁﬂeﬂuﬂ HPOHU3-
BozacTBa. Ecan pexum BoponorTpeb/eHHs paBHOMEpPHBIH, TO nofadya CTaHUHH
onpegpensiercas no <Gopmyne (9.1), ecam HepaBHOMEPHEIH, H3 YCJAOBHS
obeciieyeHusd HauboabUIETO YAaCOBOr0 pacxoia B AHH MakKCHMaJbHOrO BOMO-
norpebJieHus], T. €. IO MeTOLHKe pacyera HacocHbx cTaHuui Il moabema ro-
POACKOT0 BojonpoBoaa (cMm. nanee § 51).

IIpu oGopoTHO# cHCTeMe NPOHM3BOJACTBEHHOTO BOLOCHAOXKEHHS HacOoCHasd
<taduus [ noawvema nojaer cpeHUH uacoBOMW pacxoj] BOABL Ha BOCIOJHEHHE
6e3BO3BPATHHIX NMOTepb. Bona noaaercs B pesepsyap OXJAZHTEAbHBIX YCT-
{PORCTB, OTKYyJa LHPKYJAALHOHHBIMH HacOCaMi — B CHCTEMY IIPOH3BOACTBEH-
HOro BoaocHabxeHus Mo rpauKy pexxHMa BORONOTpeb/eHus.

INMopaua HacocHoit cTanuuy | noabema Mpy NOCTyNJeHHH BOALI 6e3 OUHCT-
KM HeNmocpeAcTBeHHO notpebuteasaM. B 5Tom cayuae Bce apre3HaHCKHe
«CKBaXXHHBl YCJIOBHO JeJAT Ha OCHOBHBIC M HEOCHOBHbIE. K OCHOBHBIM OTHO-
¢sAT HauboJiee MOIIHbie CKBaXHHBI, HMelonHe GOMbIION yaeJbHbIH Je6ur H
«ofecneyHBalolliHe CPelHEYACOBOHN pacxoi BoAnl morpeburensanH. Paboralor
-OHH KPYIJIOCYTOYHO, M MX aeGur onpejenasior no <Gopmyrse (9.2). K neoc-
HOBHBIM OTHOCSTCS CKBaXXHHBI, KOTOpHe paboTaloT B yachl MaKCHMAaJbHOTO
Bojiopa3bopa, a Tak»Ke BO BpeMs PEMOHTA OCHOBHBIX CKBaXXHH. J[eOHT HX
JpaccyUTHIBAETCd Ha NMOAAYY BOALI, PaBHYIO Pa3HOCTH NOZAayH B yac MakKcCH-
MaJIbHOTO BOAONOTpe6/JeHHS M N07auH CpelAHeYacoBOro BOZONOTpebeHus.

Honaqa BOAM HacocHol cranuuelr I moaneMa HEMOCPEACTBEHHO HOTPEGHTEJHO IPHBOANT
K YBEAHUCHHIO YHCJA CKBAaXHH MO CPABHEHHIO C CHCTeMO# TIONauH BOJBLI B pe3epByap. O,T.l-
HaKO B 3TOM CJayuyae OTnajaer HeOOXOAHMOCTL B CTPDOUTEJIBCTBE pe3ePBYAPOB H HaCOCHOH
«<Tannuu II noxvema. BruiGop TOH AW MHOH CXeMbl NOJAYH BOALI NOTPEOHTENsIM pelllaeTcd HA
«QCHOBAHHH TEXHHKO-3KOHOMHYECKOrD CpaBHEHHS BApHaHTOB C YYe€TOM KOHKPETHHIX NHAPOreo-
JIOTHYECKHX XapaKTepHCTHK HCTOYHHKA.

Ilpu onpeieIeHHH 10/1a4H HACOCHOH CTaHUHH I nonveMa cucremn 06%-
£JAHHEHHOr0 XO035HCTBEHHO-IUTbEBOTO U IIPOTHBOIIOXKAPHOTO BOJONIpPOBOJA
Heo6XOLUMO O6ecleusTh BO3MOXKHOCTD cpopcrpOBaHHon IoZauyd BOJAHI B da-
«Cbl TIOTIOJIHEHUS [IPOTHBONOXKApPHOTO 3anaca, KOTOPbI HaXOLHTCS B pesep-
Byapax, pPacloJOXeHHbIX Ha HacocHOH crannuu Il mogbema. B Teuenue Bpe-
MEHH BOCCTAHOBJIEHHS NMPOTHBONOXKAPHOro 3amnaca BOAH HAaCOCHAA CTAHIHA
J nogbema posxkHa obecneuuBaTh TaKkKe W pacueTHYIO IOAayy BOJABI Ha XO-
39HCTBEHHO-NIHThEBBIE U NIPOH3BOLCTBEHHEIE HYXKIBL.

BoccraHoBsaeHHe TPOTHBONOXKAPHOTO 3araca MOXET TNPOH3BONHTLCS:

a) palouuMH HacocaMM, NpelHa3HaYeHHBIMH JJS NMOJA4YH BOABL HA XO-
3AACTBEHHO-NIHTLEBEE ¥ IIPOH3BOACTBEHHBIE HYXKIHL, €CJH 3TH Hacoch pabo-
“Tal0T He KPYIVIble CYTKH; NONOJHEHHe POHSBOINTCSA BO BPeMs NEpephiBOB B
ux pabore;

6) pabounMH HacocaMH 3a cYeT BO3MOXKHOIO COKpallleHHs Bojonorped-
JicHus';

B) pe3epBHLIM HACOCHEIM 060pyLOBAHHEM,

r) chenHaJbHBIMH TIPOTHBONOMKAPHBIMH HACOCAMHM, YCTAHOBJEHHBIMH Ha
‘HacocHO# ctannuy I noanema.

[Tpu BOCCTaHOBJIEHMH H3PACXQAOBAHHOIO NMPOTHBONOXKAPHOTO 3amnaca BO-
' IB IIOAAYy HacocoB, M3/u, onpéneasior o popmMynam:

! Ha pmepHOoJ NOMOJHEHMs MPOTHBONOXKAPHOTO 3anaca BOJHW JIONYCKAETCS CHHMKEHHe T0-
_ayH BOAH Ha X03AHCTBEHHO-TTHTbEBblE HYyXJbl 10 50% pacueTHOro pacxona, Ha TPOH3BOZ-
xCTBEHHBIE HYXKJH — N0 aBapufiiHoMy rpaduky (cM. CHull 11-31-74).
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s paboyHx HacoCcoB

3 n E MaKC—B
Qu=0Q, + Qn + QT Ql;

IJIA clelHaJJbHbIX [IPOTHBONOXKAPHBIX HACOCOB

 3Qnt 2 Quae—3Q
Q‘l— T ’

rie 3 Qu — MOJNHBIK NOXAapHBIK Pacxol 3a 3 U (3 4 — pacuerHas npojo-
JKHTEJbHOCTb TYIIEHHS MoXKapa B HACEJEHHOM MNYHKTE HJIH Ha
npelNpHATHH) ;
S Quaxc — CYMMAapHHl pacxoq B TeueHHe 3 4 HanGOIbLIErO BOAONOTPEO-
JeHHus (1o rpaduKy BOJAONOTPebIeHHs ) ;

Q) — cpenHsis yacoBasi IOfaiya HOPMaJbHO paboTaloIUX HACOCOB
craHuuy | nogbeMa; MOXKET NPUHUMATbCA B PACUET B TOM CJIY-
yae, ec¥ rapaHtTuposana GecnepefoiiHas mnojaya BOJAbI Ha-
cocHoii crannuedl 1 nogseMa;

T — NpPOJOJKHUTENBHOCTb NMOMOJHEHHS NOMXKAapHOro 3amnaca, ycra-
HaBJaMBaeMasi B cooTBercTBUH ¢ tpeGosammavu  CHull

11-31-74.
MaxcHMaabHBIH CpPOK BOCCTAHOBJECHHS NpPOTHBONOXAPHOTO 3amaca BOAbl OOJXKECH OBITh

He GoJiee: -
94 y— B HaceNeHHBIX NYHKT4X H HA NPeANPHATHAX NOXKAPHOA ONMACHOCTH KaTeropuit A,

B, B;
36 1 — Ha NpeANpHATHAX NOXKapHOHA omacuoctH Kateropuit I u [I;
74 4—p CeJbCKHX HACENEHHBIX MYHKTAaX M CeJbCKOX03AHCTBEHHBIX NPOU3BOACTBEHHBIX

KoMIIeKcax.
D;JIH NPOMBIIIVIEHHBIX HpeIalPIH‘THfI ¢ NMOXKAapHHIMH pacXxoxaMu BOIbBl HAa HAPYHKHOE mo-

maporymenne 20 Ji/c H MeHee LONYCKaeTCA YBEJIHYHBATh BPeMsl BOCCTAHOBJEHHS TPOTHBO-
N0KapHOro 3amaca BOAB: AJAA NPOM3BOACTB KaTeropun B -—mo 36 39, And MpOM3BOACTB Ka-

reropuit I' n J1 — no 48 1.

[Ipu HepocTaToyHOCTH Ae6HTA MCTOYHHKA JIJIs NMONOJHEHHS IIPOTHBOIO-
’apHOro 3anaca BOAB MOXKHO YBeJHYHTb BPeMs BOCCTAHOBJICHHA 3amaca H
COOTBETCTBEHHO 3anac BOJAH B pe3epayape.

JlonoaHuTeJbHBIH 06beM TPOTHBONOXKAPHOTO 3amaca BOALI NPH  YJJIHHe-
HHH BpeMeHH ero BOCCTaHOBJEHNs HaJJeKUT ONPenesaTh 1o Gopmye

AQ=Q K=1 Kl ,
rie Q — Heo6xoAHMBI 06beM MPOTHBONOKAPHOTO 3amaca BOJbI;
K — oTHOILIeHHe NPHHATOTO BpPeMeHH BOCCTAHOBJIEHHS MPOTHBONOXKAap-
HOTO 3afiaca BOAH K TpeOylolleMycs.

Hacocuble cTaHUMH | mogbeMa, rnoJdydaronmiie BOAY H3 apPTE3HAHCKHX
CKBaXKWH, OGLIYHO PACCUHTHBAIOT HAa KPYFJIOCYyTOUHyi0 paloTy NMpH MAaKCH-
MaJbHOM CyTOUHOM pacxope. [/s moiauu LONOJHHTENbHOTO KOJHYECTBA BO-
IBl BO BpeMsi HOMOJMHEHHSI H3PaCXOJ0BAHHOIO HENPHKOCHOBEHHOTO IOXKapHO-
ro 3amnaca JOJXKHE ObITh NTPEAYCMOTPEHH DPesePBHBIE CKBAXKHHBI C NOJHBIM
KOMILJIEKTOM 000pyIoBaHUs. JIMINbL NIpH KpahHe HE3HAUHTeJbHOM OTHOCH-
TeJbHOM KOJHYeCTBe BOABI, TPeOyeMOR JJiA MONOJHEHHs II0XKapHOTo 3anaca,
M0Jadyy BOABI H3 CKBAJKHHBI PACCUHTHIBAIOT Ha (POPCHPOBAHHBIA PeXHM BO
BpeMs IIONOJHEHHs 9TOro 3anaca. B m1060M caydae HEOOXOLHMO TEXHHKO-3KO-
HOMHYeckoe OGOCHOBAHHE IIPHHATOTO BapHAaHTa BOCCTAHOBJACHHA HEIPHKOC-
HOBEHHOTO IIPOTHBONOXApPHOTo 3anmaca BOABI B pe3epByapax.

§ 51. PACYET PE)XMMA PABOTbl HACOCHBIX CTAHHHA 11 NOLXBEMA

Hacoctl 11 nopbeMa mojalor BOLy HeNocpeAcTBEHHO B CeThb NoTpebuTeds,
H 1I03TOMY TOJauy HacocHO# craunud II nojxneMa ompenensior B 3aBHCHMOC-
TH OT PeXKHMA BOJIONOTPeGIeHHs HaCceJeHHOTO IyHKTa.
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T'padux pexnma paboThl HacocHoi cTaHuu# Il moxbemMa NMPUHHMAIOT H3
YCJOBHS MaKCHMAJbHOTO NPHOJIHIKEHHs ero K rpaguxy BOJLOTIOTPEOIeHNs,
HO 3TO He 3HAUMT, YTO rpadHKH NOJKHE B TOYHOCTH coBHnaiaTs. Bogonor-
pebienne B cucreMax BojocHaGXeHHs BecbMa HepaBHOMEPHO, IOSTOMY, €C-
JH Mbl NPUMEM PeXHUM TOZa4H BOJAEl HACOCAMH, B TOUHOCTH COOTBETCTBYIO-
LHM peXHUMY Boponorpeb/eHus, notpebyercs OUeHb 4acTo BK/IOYATbH H BbI*
KJKOYaTh HACOCHBIE arperarhl, YTO UPE3BHUAHHO YCJIOXKHHT SKCILIYyaTalHIO
HACOCHBIX CTaHUUH.

Ipu nonaye Boabl Hacocamu Il monwema, Goabwel BojaonorTpebiaeHus,
H3GLITOK BOABI NOCTYIIAET B AKKyMYJHDYIOULYI0 eMKOCThb, B 4achl, KOorAa BO-
nonotpebieHde NpEBHIIAeT NOAaTy, HELOCTAOMee KOANIECTBO BOABI NMOCTY"
naeT B CeTh W3 akKymyaupymomed emxocrd. CiefoBartenbHo, uem GoJblue
pasHoOCTb MeXAy mojauedl 0 notpedjerneM BOJb, TEM Gonbue AOMKHA OLITH
aKKyMyJupylolias eMKOCTb.

[Ipn onpenenenun nopaun HacocHol cranuuu Il monmema He0oOX0UMO
HAlTH ONTHMAJbHBLIY BaDHAHT pexHMa PabOoTbl HACOCHOW CTaHNHH — MHHH-
MaJbHAS AKKyMyJHPYIOIIAs €MKOCTb W HaWMeHbUIass 49acToTa BK/IOUEHHA
HacOCHBIX arperatoB. PaGoTy HACOCHOW CTAHUMH TPHHAMAIOT HBYX- HJIH
TpeXcTyIeHyaToll (CTylIeHYaToli HaswBaeTcAd paboTa pasJMUHOro uHcIa Ha-
COCOB B PasHbl€ Yachl CYTOK).

PaBsHoMepHBIl peXHM pabOTH HACOCOB PeKOMeEHAYeTCA AJdd CHCTeM  BO-
nocHaGKeHus ¢ nojaveil He Gosee 15 THC. M3 B CYTKH, Tax KaK npu Gosblreit
nofaue norpebyloTes GOabIIMEe aKKyMyJaupylomue eMkocTH. llpu crynmenva-
To#i pabore HACOCHOH CTAHHHM O0BEM AKKYMYJHPYIOIEH eMKOCTH IIPHHHMAa-
T 2,5—6%, npu pasHoMepHO#H — 8—15% cyTOYHOW NOfAuM CTAHLHH. Care-
JlOBaTeJbHO, pexXuM paboThl HacocHoli cranunu 11 moabema B 3HAUYUTEJbHOH
CTeNeHH 34BHCHT OT BMECTHMOCTH INIPHHSATOH aKKyMyJHPYIOWE#l eMKOCTH.
IMpu BEIGOpe 0O6BbEMa HANOPHLIX aKKYMYJATOPOB PEKOMEHIYETCS NPHHHMATD
THNOBLIE NIPOEKTHl BOZOHANOPHBIX Oatied.

Onpeneienye nofauy 1 BuGop pexkuMa paboTh HAaCOCHO# cTaHIHUH YAOD-
HO NMPOU3BOAUTH N0 Tabu. 9.1 WK [0 COBMeIeHHOMY rpadHKy BOZONOTpPeO-
JeHHs ¥ ofaud HacocHol cranuan 11 noxsema (puc. 9.1).

B ra6a. 9.1 npuBeeHs NpHMepsl PaBHOMEPHON H CTYHEHYATOl paboThl
HACOCOB TPH HAJHYHH B CHCTEeMe ROJONPOBONA BOJOHANOPHOM GauIHH, NpH
K03 buIHeHTe 1acOBOH HePaBHOMEPHOCTH BOAONOTPeG/IeHHs 1,35. Peryau-
pyIolIasl BMECTHMOCTb DaBHa MaKCHMaJbHOMY ocTaTky B Gaxe. IIpu noay-
YyeHUH OTPULATEJNbHBIX H MOJOXKHTEJNbHBIX BEJUYHH DErylHpylolias BMECTH-
MOCTb PaBHA cyMMe aBCOJIOTHBIX BEJHYHH MaKCHMAasbHOH oTpUllaTeAbHOH
H MaKcHMaJbHON MOJ0XKHUTeNbHOH. TIpH paBHOMEPHOH KPYIJOCYTOYHOH pa-
60Te HACOCOB PETyJHpylOIlas BMeCTHMOCTh Oaka mo rtaba. 9.1 cocrasuna
W—6,989% MaKCHMAaJLHOTO CYTOYHOr0 Pacxojia; Mpu CTYINeHYaToH pabore
nacocop W=2,59% wmakcumambHOro cyrouHoro pacxona, Tlo III Bapuanty

N
N

6 ~ 2 4 5 & 0 12 14 16 18 20 zz2. 9

Puc. 9.1. CoBMellleHHBIH rpadHK BOLOMOTpeCJeHNd, PABHOMEPHOR H CTyIeHYaTOR MOAaTH
pOAbl HaCOCHOH CTaHIHeR
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paboThl HACOCHOM CTAHUMK peryaupyiomas sMmectumocts W=2,25% maxcu-
MaJbHOTO CYTOYHOI'O pPacxona. AHaJH3 CTYNeHYaThiX peXUMoB paGoTnl Ha-
cocront cranuuu mo II u I1] Bapmantam nokasmiBaer, uto npu 1l Bapuanre
fIoCTyIIeHue BoAbl B 6aK BOJOHANOPHOH OallHH [POUCXOAHT B OCHOBHOM B
JHeBHBIE Yachi, T. € KOTJa B TOpOJe pacxXoayeTcs Haubogbliee KOJHUECTBO
BOIH! M BOZONPOBOLHAS CEThb B HAUPSKEHHBI MOMEHT pabOoThl AOJKHA HPO-
ycKaTb TPaH3HTHHIH pacxol Boawl B GamHio. B IIl Bapuante ctynenuartofi
pabGoThl HACOCHOH CTAHLHH PEry/NHpYIOLlass BMECTHMOCTh yMeHbuaercs. Co-
KpalllaeTcsl YacoBoe NOCTynJeHne BOAbL B 6ak u H3 0aka, T. e. COSNUHHUTE/b-
Hbie BOJOBOAB! «GalllHA — ceTb» OYAyT pacCUUTHIBATbCA HA MEHBUIHH Pacxofn
i, Caen0oBaTe/dbHO, MOXKHO ITPHHATDH TpYﬁbI MEHBIIEr0 AHAMETpaA.

O61ree KOIHUECTBO BOJBI, MOCTyNalomee B 6ax BOLOHANOPHOH OallHH 3a
CVTKH OPH pexuMe paboThl HacocHO# craHuuu no Il Bapuanty, paBHo 4,2%
MaKCHMAaJbHOTO CYTOYHOro; npu pexume paborot no Il Bapuanty mnocryn-
JieHHe BOAbl B OalrHi0 yMeHbmaercs 1o 3,55%, 4To 1H03BOJSET COKPAaTHTh
3IKCIJYyaTalMOHHBIE PACXOJAbl, TAK KaK HAIIOPHl TIIPH IOfaue BOAHL B CeThb
MeHbIIe, 4eM IIPH nojiaye BOAb B 62K BOJAOHANOPHOH GallinH.

OxoHuaTeNbHBIH BHIGOp peXuMa paloThl HACOCHON CTAHUMH YCTaHaBJIH-
BaeTCsi Ha OCHOBAHHH TEXHHKO-3KOHOMHYECKOTO pacyeTa KOHKYDPHUDPYIOIIHX
BapHAHTOB C y4eTOM MecTHHIX ycnoBuH. Hanprumep, Ha MasleHbKHX IOCENKO-
BLIX BOJONPOBOAAX 6aK BOAOHANOPHOH GalllHM 3aNOJHAETCS B AHEBHYIO CMe-
Hy, a 3aTeM B BeuepHHe W HOYHBIE yachl pacXOLyeTcsl CO3JaHHBIH 3amac Bo-
Jbl. DTO MPHBOJMT K YBEJHYEHHIO BMECTHMOCTH 0aka, HO IIO3BOJISIET COKpa-
THTb JeXYDHHH NepcoHal W IPUHATb PabOTy HACOCHOH CTAHIHH B OXHY
cmeny. Ilpu npHMeHeHHH aBTOMAaTH3HPOBAHHOTO YNPABJEHHS MPH TOM XKe
JeXKYypHOM IepcoHaJ/ie MOXKHO NepedTH Ha KPYIJIOCYyTOUHYI0 paboTy HacoCHOM
CTAHUHH H YMEHbIIHTb BMECTHMOCTb 6aka 6GallHH, HO yBeJHYaTCsd KaluTalb-
Hble 3aTPaThl Ha aBTOMAaTH3UPOBAHHOE yIpaBJeHHe HACOCHBIMH arperaTaMi.

Ha puc. 9.1 nokasaH coBMeweHH# rpaduK CTYNEHYATOTO BOAONOTpPED-
JieHHs H paboTHl HacocoB (paBHOMEPHOU M cTyneHuyaToi) nas [ (aunus 2),
I1 (nmnuus 3a) u 1l (unusa 36) sapuautos mo Ta6a. 9.1. Peryaupymomas
BMECTHMOCTb OnpeeasieTcd HauboJblueli H3 OTHeJbHBIX ILIoIafeli, obpa-
3yeMBIX JIHHHeH paGoTh HACOCOB M JMHHel BojonoTpebaenus I [Hampumep,
NpH paBHOMepHOH paboTe HACOCOB — 3aIITPHXOBAHHAs miaowanb (or 23 no
5 4), paBuaa npu6aIn3KTeNbHO 7% (1m0 Tabauue 6,98%)].

Jlas onpenenenus pexuma paboThl HacocoB H BMeCTHMOCTH 0Gaxa BOJO-
taniopHOH GalHu yHZoGHee NOJb30BaTbCS HHTErpanabHHM rpaduxoM. Opuau-
HaThl MHTETPaNbHHX rpadHKOB AAXT CyMMapHoe KOJHYECTBO BOAbI, NOAAH-
HOM ¢ HauaJa CyTOK O KaxJoro paccMarpusaeMoro uaca. Ha puc. 9.2 npu-
BeJeH MHTerpaJbHbiii rpaduk BoponorpebireHuss (auHug ), COBMEIIEHHBIA
¢ MHTerpasbHbIMH rpadpukaMi noLaud BOAb HacocHOf cranuued IT moxnvema
IpH paBHOMEpHOM (auuus 2) u cTymenuatom (JHHHE 3a, 36) pexume, co-
OTBETCTBYIOIEM pacuery 1o Tada. 9.1. TarreHc yria HakKJIoHA HHTETpasIbHON
KPHBOH K OCH abCUHCC XapaKTepPH3yeT HHTEHCHBHOCTb PAaCXOLOBAHHA H NO-
24 BOJBE 32 COOTBETCTBYIOLIUHA TTPOMEXKYTOK BPEMEHH.

ITomaua BoaBl HacocaMH NpelCcTaBJeHa JOMaHOH JHHHEH, TOUKH H3JI0Ma
KOTOPOM COOTBETCTBYIOT MOMEHTAM H3MEHEHHS IOJXayd BOALl HACOCHOH CTaH-
ilef, T.e. MOMEHTaM MyCKa HJAHM OCTAHOBKH OT/EJDbHBIX HACOCHBIX arpera-
TOB.

Tpebyemyo akKyMyJHPYIOUYIO €MKOCTb ONPERENAIOT 110 HHTErPajbHOMY
rpadHKy Kak cyMMy aGCOJIIOTHBIX BeJIHUYMH MaKCHMAJbHOH TIOJOXHTEJAbHOH
¥ MaxKCcHMaJbHOH OTPHULATEIbHOH pa3HOCTell OpAHHAT KPHBBHIX NOAAYH H BO-
nonotpebaenus. Hanpumep, npu HepaBHOMepHOH paboTe HAcOCOB BMeCTH-
MocTh Gaka cocrtaBHT 0,84 (—1,45)=2,25%, npu crynenuartoéi —2,5%.
Ecau xpuByio nogaun (AHHHIO 2) CABHHYTL BIOJIb OCH aBCUHCC BJIEBO TAKHM
o0pa3oM, 4yTOOHl OHA CTaJja KacaTeJbHOH K HaHOoJiee BBINYKJIOH YacTH KpH-
BOH norpebaeHud (Touka A), TO pasHOCTH OpAHHAT JHHEHA [ n 2 6yAyT on-
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HOTO 3HaKa, a MakCHMAaJbHasg PA3HOCTL OPAHHAT JNaCT PACYETHYIO BeJHYH-
HY peryJaupylouieii BMeCTHMOCTH.

Ananns pexumoB paGoThl HaCOCHBIX CTAHUMI MOKA3BIBAET, YTO NPH CTY-
neHYaTod paboTe BO3MOXKHBI 3HAYHTENbHOE yMeHbIIEHHe BMECTHMOCTH Gaka
BOJIOHAMIOPHOM GallHH H HEKOTOpOe CHHXKeHHe TpeGyeMOH IOJMHOH BLICOTH
MOL'beéMa BOJLI HACOCAMH 34 CUET MeHbIIed BhCOTH 6aka. Kak BHAHO M3 IpH-
BEeJeHHOTO Ipy¥Mepa, Npu CTyleHYaToH pabore HACOCOB BMECTHMOCTb 0Oaka
BOJIOHANOPHOH GaWHH MOXKeT OBITb 3HAYHTENBHO (NOYTH B 3 pasa) MeHbe,
4YeM NIPH paBHOMepHOH pafoTe, HO 3aTO yBeJHUMBAaeTCHA IJIOLIAAb HACOCHOM
CTaHUHH BCJIENCTBHE YCTAHOBKH GOJBILIETO 4NC/JIa HACOCOB (XOTH H MeHbLIed
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nogaun) M BMECTHMOCTb TOJA3EMHBHIX pE3€pBYapoB, IIOCKOJBKY CTaHuusM
1 nogbeMa oGbluHO paboTaer paBHOMEDPHO.

B psifie cayuaeB yBelqWdYHBaeTcss U JHAMeTP BOJOBOZLOB, TaK KaK NpH CTy-
neHuaToH paboTe OHH JOJKHBI OBITH PaCCUMTAHBL HA NIPOLHYCK foJbIIero KO-
JIMUecTBA BOABI, ueM npH pasHoMepHOH. TlpakTdka MPOEKTHPOBAHHA M SKCH-
JyaTalHH cHCTeM BOZOCHAGXKEeHHs TIOKa3blBaeT, uTo /sl MaJhiX BOLOMNPOBO-
70B OGHYHO BHIFOflHA paBHOMepHasa paboTa HacOCOB, IS HOJbIIUX — CTY-
neHuaTtasi, LIS CPeAHHX BOLONPOBOAOB ueM GoJblIe JUIMHA BOAOBOAOB, TEM

BbIFOjiiee paBHOMepHas pabora.

§ 52. OCOBEHHOCTH BOJOXO3HCTBEHHbBIX PACUETOB
NPOMBIIIJIEHHBIX HACOCHDbIX CTAHL HA

Ha npOMBILTEHHbIX NPEeANPUITUAX BOAONOTpebacHHE B TeYeHHE CYTOK
MOXeT GbITh paBHOMEPHOE H HepaBHOMEpPHOe.

[pn paBHOMEPHOM BOAONOTPEG/IEHHH HACOCH noaGHpaoT ¢ PaCueToM Ha
paBHOMepHYIO TIOfady BOJibl (IOjauya Hacoca paBHa 4,17% cyTouHOro pac-
xoxa). Heo6xoaumocTh B ycTpolicTBe BOAOHANIOPHOH GallHH OTHajaer, Io-
CKOJIbKY TpefyeMblil pacxof BOAH oGecreynBaeTcs HaCOCaMH. B HeKoTOpHIX
CAy4asnx, UCXOAs H3 CHelH(PHYECKHX Tpe6OBaHHHE OTHENbHEBIX HPOH3BOACTB,
MOXET GBITh IPELYyCMOTPEHO YCTPORCTBO BOJOHATIOPHOH falmHK ¢ HEKOTOPBIM
aBapHITHBIM 3a11aCOM BOJBIL.

Ha puc. 9.3 noxasan rpadux- HepaBHOMEPHOTO ojonorpebaenusa  (J1H-
Hus /) TpPOMBILIIEHHBIM IPeANPHATHEM 110 4acaM CyTOK: B II€pBYIO CMEHY
Bojonorpebaenue paBHo 2,5% B uac, BO BTOPYIO cmeny — 6%, B TpeThio
cmeny — 49%. Ecau npHHATE B JaHHOM CJyvae CTyNEHYATyIo paboTy Haco-

% 7
5 e

Puc. 9.3. Tpadux pogonorpefennss npOMBIL-
JICHHbIM NPeANPHATHEM

7 ‘
9 24 68 0RHKEELE DI 4

coB (auHHA 2), TO AJs paboTh B IepBylo cMeHy ROJKeH ObiTh noaobpan Ha-
coc nonauel 2,29% B yac, BO BTOpYI0 cMeHy OyaeT paboTaTh 3TOT Ke HaAcoC
i Hacoc monauen 4,259%; cyMMmapHas nopaya BOJAHl ATHMH HacocaMu ¢ yue-
TOM IapanyesbHol ux padorsl Oyner pasHa 6,05%; B TpeThio CMEHY Ha-
coc nopaueir 2,2% mosxeH ObITL OTKJIOUeH u Oyier paboraTe TOVIBKO
BTOpOi1 Hacoc nopauei 4,25% . BymectuMocTb 6aka BOJAOHANOPHOH Gamuu Gy-
zet (6,06—6) 8+(4,26—4) 8=2,4%.

Ecnn ans naHHoro rpaduka BofonotpebJeHHs NPHHATL PaBHOMEpHYIO
pabory HacocoB (/uuus §), To npH ux noaade 4,17% B uyac notpebyercs
co3iaTh 3anac BOALL. BMecTuMocTh 6aKa BOLOHANMOPHOH Oamuu OyaeT paBHA
(6—4,17) 8=114,67% cyTouHoro pacxona.

§ 53. ONPENEJIEHHE PACYETHOTO HANOPA
OnpenieneHne pacueTHOro Hanopa Hacocos 1 moxbema

TpeGyemeiit Hamop HacocoB cTaHuud | noabeMa onpenesasioT B COOTBET-
CTBHH C NIPUHSATOH CXeMOH €€ NOLauH.

[Ipu momaue BOJABI HAa OYHCTHBIE COOpYyXeHHS (pHC. 9.4) NONHYIO BHICOTY
noabeMa HacocoB, M, ONpeleJdloT o popmyne

H=HCT+hw, Bc+hw, H+l'

raie Her=Hg+Hrx — craTHyeckuit Hamop, T.e€. pPa3HOCTb OTMETOK
YpOBHell BOAbI B HCTOYHUKE H B CMECHTEJIE;
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Hs~- reomMeTpHueCKas BLICOTA BCACHIBAHHS, T. €. PA3HOCTh OTMETOK
OCH HacoCa ¥ caMOTo HU3KOTO YPOBHSI BORbI B BOJONPHEMHOM
KOJIOI1E; '
Hry — reoMeTpuuecKasi BHICOTa HATHETAHHS, T.e. PA3HOCTb OTMETOK
OCH Hacoca ¥ ypOBHS BOAKW B COOPYXKeHHAX (Kyla OHA NOAA-
ercst), onpenesgeMas U3 YCJOBHS NOJAYH BOALI B CMECUTEdb
OYHCTHOH CTaHUHMH, NPH 0B6OPOTHOM BOAOCHAGKEHHH — B pe-
3€pByap NOA IpafiupHed WJH B OpBI3rajbHbiii OaccefiH; jas
NpeABapHTE/NbHBIX PaCUeTOB BBLICOTY PACHOJOXKEHHS CMECH-
TEJI MOXHO NPUHATL 4-—6 M Haj NOBEPXHOCTBIO 3eMJIH; MPH
OKOHYATEJIbHBIX pacyeTax 3Ty BLICOTY YCTAHABJAHBAIOT B CO-
CTBETCTBHH C IIPOEKTOM OYUCTHOH CTallluu,
Mwac U fwg— NOTEPH HANOPA COCTBETCTBEHHO BO BCACHIBAIOINEM H HarHe-
TaTejdbHOM TPYyOONpPOBOIaX; _
] — 3anac nanopa Ha H3/HB BOLBI H3 TPYGOTPOBOLLA.
Ilpu nonaye Boxbl B pesepByapn YACTOH BOJLI M3 ADTE3HAHCKHX CKBa-
KHH [IO0JHYI0 BLICOTY NIOAbeMa BOJAB HaCOCAMH, M, ONpPEAEISIOT 10 hopMyse

H=HCT+hCKB+hB+l’

rae fler — CTaTMYECKHE HANOp, T. €. Pa3HOCTb OTMETOK AWHAMHYECKOr o
YPOBHA B CKBaXKHHE H MaKCHMAaJbHOTQ YPOBHA E CGOPHOM pe3ep-
Byape;
fiexs —TIOTEPH B CKBaXKMHe Ha OOTeKaHue MOrPYXHOTO HAcOCa IIPH BXO-
Ae BOABl B NpHEeMHYIO ceTKy (npa Hacocax tunoB ATH, A weo6-
XOMMMO [IPHHAMATDL NIOTEPH B CETKE H CKOPOCTHHIE NOTEPH Ha
BX0OJE); v
hs — norepu B cGopHOM TPYGONPOBOJE OT CKBAXKHHEL 10 pesepByapa.
Ilpu nogase BOALI HEMOCPEACTBEHHO B BOJAONPOBOLHYIO CEThb IOJHYIO Bbl~
COTYy nOJ'beMa BOLbI HacocaMu, M, OIPEAeNSIOT o hopMyJe

H=Hr +hw. BC +hw, H_{_HCB,

riae Hr— pasHocTb OTMETOK PACUETHOTO YPOBHA BOAH B HCTOUHHKE X reoie-
3UYECKOH OTMETKH JAHKTYIOUIEH TOYKH;

P — MOTEPH HANOPa B BOJOBOAAX H BOLONIDOBOLHON CeTH, onpegesse-
MBIC B COCTBETCTBHH ¢ LaHHBLIMH, IIOJlydeHHBIMH IPH pPacueTe BOIO-
IPOBOJHOM CETH; :

Hcp — TpebGyemblli cBOGOMHBII HAIOD B BOAONPOBOLHON CETH B TOUKe,,
NPHHSITOH 32 pPacueTHYIO.

)

—— 4

Puc. 8.4. CXeMa NOJa9H BOJH Ha OUHCTHELS COOPYKEeHHS
I — pononpueMunil Konomen; 2-—Hacoc; J§— cMecHTemtb; PYB — pacaemsniil yposeHb BOUbE
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OnpenefeHue pacueTHoro Hanopa Hacocos Il nogbema

Hanop Hacocos cranuuu Il NogBeMa onpeﬂe.nmor Iocie IOJHOTO pacye-
TA CeTH H BBIYMCJEHHS BHICOTHI BoAOHamopHo# 6ammd. Hamop Ha cranuun
IoJXKeH GHiTh JOCTATOUHBIM A oDeciieueHHs Tpe6yeMoOro cBoGOAHOrO HaANo-
pa B CETH HACEJEHHOTO NYHKTAa HJH NPOMBIINIEHHOTO HPeAnpHATHS (C yue-
TOM NOTEPb HAOPa B CETH U pesbeda MeCTHOCTH).

PaccmoTpuM JABa Haubo/ee 4acTO BCTPeUawINMXcs caydas: 1) Boxa mo-
JaeTcs HACOCHOH cTaHuHMeldl B BOAOHANOpPHYyI OamHIO, HaXOAALYHOCH B Ha-
yajie CeTd; 2) BOAA NMOAAETCS B BOLONPOBOAHYIO CETb C BOJIOHAnopHo# 6Gai-
Hel (KOHTppesepByapOM) HaXxoAsuieica B KOHLe CEeTH.

Ha puc. 9.5 HaHeceHbl Ibe3OMETPHYECKUE JIMHHH IS nepBoro cayuas.
[TosHas BBICOTA HOABEMA HACOCOB, M, onpejesdeTca no popmynae

H=hy, oo+H, +Hs+H,+ 1y o,

rle fippc — NMOTEPU HANOPa BO BCACLIBAIOIIEM Tp&ﬁonposone
H,— Pa3HOCTb OTMETOK NMOBEPXHOCTH 3€MJIH Y BOJOHANOPHOH OamHy -
U PacueTHOTrO YPOBHS BOJAHI B pe3epByape;
He — BbicoTa GalllHU OT MOBEPXHOCTH 3¢MJIH 0 JHA De3epByapa;
Hp — BHICOTA pesepByapa;
ftw,s — 1IOTEPH HAropa B HANOPHHIX KOMMYHHKAIUAX H B BOLOBOAE OT
HaCOCHOH CTaHIUHU 10 BOJOHATODHOH OallHH.

Ha puc. 9.6 HaHeceHB Nbe3OMeTPHUECKHE JIMHHH JJis BTODOro caydas.
IIpu onpenejieHHH NOJHOH BHICOTH! NO'bEMA HACOCA HAJO YUHTHIBATH DEXHUM
paboThl HACOCHON CTAHLHH:

1} B yacel MakCHMaJbHOTO BOAONOTPeGSHHS, KOrla 4aCThb BOMIBI II0Ja-
eTcsl HAaCOCHOM CTaHUMWeH, a JApyras 4YacTb MOCTYIaeT H3 BONOHANODHOM
Oamuy;

2) B yachl MHHHMAJBHOTO BORONOTpeOJieHHdA, KOTJa BOAA, mojaBaeMas
HaCOCOM, OCTYNAEeT B OCHOBHOM TPaH3HTOM B GAIIHIO. .

Ilpn MakcHMaJbHOM BOJONOTPe6/IeHHH NOJHYIO BHICOTY IOJ’beMa Haco-
COB, M, OIIpeleasiioT 1o hopMyJe

, H,=Hr+hw.sc+hw.u+ch'
rae M, — reomeTpHueckasi BRICOTA NOABEMAa BOJbI, T.€. Pa3HOCTb OTMETOK
TOUKH CXOHa @ W PACUETHOT'O YPOBHSI BOJAbl B pe3epByape; MeCTo-
HOJIOXKEHHE TOYKH cxona olpeRensieTcs B pe3yJbTaTe pacuera
_ CETH; ’

Hes — Tpebyemblii cBO6GOAHBIA HANIOP B CETH;
ft'g, y— TOTEPH HANOpa B HANOPHBIX KOMMYHHKalHSIX HACOCHOH CTaHIHH,

B BOJOBOJIaX H CETH JO TOYKH CXO0ja 4.

IIpy MMHHMAJBHOM BOAOHOTPeOJEHHH HAalop HAacOCOB ONpENEJNHIOT M3
YCJIOBHSA TPAH3HTHOH 1o aud BoJAs B OawmHio. ITosiHyio BeICOTY NOABEMa Ha-
COCOB, M, BHIUHCJIFIOT 110 popMyJie

H" =Hcr+hu. Bc+hw. H?

rie Hea — CTAaTHYECKHH HAIop, T.e. Pa3HOCTh OTMETOK PACUETHOTO YPOBHS
BOLLI B pe3epByape H YPOBHsI BOJAbl B Gaxe BOJOHamopHoH Oail-
. HY;
hw, n— NOTEPH HaNopa B HANOPHHIX KOMMYHHKalMsAX, B BOXOBOAAX, Ce-
TH U COeJJHHUTEJIbHBIX JHHHAX «CeTb—OaIHa».

‘Hamop HacocoB ciaeayeT NpHHEMAaThb PaBHHM HaHOO/JbIIeMY H3 NOJAY4YeH-
HuIX mo pacuery. Kak npaBu/o, oKasnBaercs, 4T0 HanGOAbIUKEA HANOD Yy Ha-
COCOB IoJyyaeTcs IPH TPaH3HTHOH mojlade BOAH B HallHIO.

ITo cymecTBylomuM NpaBHJIaM NPOEKTHPOBAHHA BOAONPOBOXA nOAAva
TOJTHOI'O PacueTHOro pacxofa BOIH Ha TYylUIeHHe moxapa! JodXHA OHTH

LA 6 pamos H H. BogocnaGxenue, M,, Crpofinaaar, 1974.
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Puc. 9.5. Cxema mnojauyd BOZLI W3 pe3epByapa B CUCTeMY ¢ GallHeil /B Hauale CeTH
I — pesepeyap; 2 — macoc; 3 — GaiuHs

ofecreyeda B 4aC MaKCUMaJbHOTO Bojopa3bopa, T.e. B MOMeHT HaHOoJee
HanpsKeHHOH pabGOTHl HACOCHOH CTAaHIUH U BOAOIIPOBOAHON CeTH.

CaenoBare/bHO, B MOMEHT BO3HHKHOBEHHS noxapa Hacocel Il mogmema
JOJIZKHBI [IOAAaTh B IropoJ, pacxojn BOIHI, paBHbIﬁ CyMME MMOJIHOr O pacquHoro
pacxona BOJAbI Ha TymeHHe HO}Kapa H pacxona BOJAblI B 4aC MaKCHMaJbHOTIO
Bonopaszbopa, T.e. mojaua HaCOCHOM CTaHUHH AO/MKHA OBITb paBHa Qu-
+QM3HC-‘I-

IIpu onpeneneHUH Qwmaxc.a HE YUHTHIBAETCS PACXOL BOAbBI HA IOJHBKY
TEPPUTOPHH, & B CHUCTeMaX NPOMEILIIEHHBIX BOAOMNPOBOJOB HE YYHTBHIBAIOT
pacxol BOAE Ha IpPHeM AyuieH, MBITbe IOJIOB B IIPOH3BOACTBEHHBIX 3LaHHAX
M MOHKY TeXHOJOrHYeCKOro 060pyA0BaHHUS.

Tlosinas BBICOTa MOAbeMa BOABI, M, B MOMEHT I0Oapa Onpeac/sercs o

QopmyJe
Hl‘l = HCT.I] + hw, BC + hw, H —I_ HCB,
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Puc, 9.6. Cxema mnogaud BOIH H3 pe3epByapa B ICHCTEMY C KOHTPpesepBYapoM
I — pesepsyap; & — HacoC; § — BOLOIPOBOLHAS ©eTh; 4 — Gallna
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rie Hern — CTATHYECKHE HANOP, T. €. Pa3HOCTb OTMETOK 3eMJIH B PacueTHOW
TOYKE 110XKapa U pacuyeTHOro II0XKAPHOrO YPOBHS BOJABI B pe3ep-
Byape;
fwn — NOTEPH HAMOpa B BOLOBOJe H CETH OT HACOCHOH CTaHUHH IO
MecTa noxapa;
Hen — cBOGOMHBIN HAMOp B PAacueTHON TOUYKe BO3HHKHOBEHHsI moxkapa.

[Ipn onpefefeHHH PacyeTHOH TOUKH cjelyeT HCXOAHTh H3 Haubojee HeGIarOMPHUATHBIX
ycaoBHi paGOThl HACOCHOH CTAaHIMH, T. €. BO3MOXHOCTH BOSHHKHOBEHHS II0Xapa B HanGo-
Jiee BO3BHINEHHLHIX M HanGoJee yHaJeHHBIX OT HACOCHOH CTAHIHH TOYKAX TePPHTOPHH, OG-

CJIYKMBaeMOH BOJOCIPOBOAOM.
Onpepenenue noTepb BO BCACHIBAIONIHX H HANOPHBIX KOMMYHHUKALHAX HACOCHOH CTaHHHH

NPOHSBOAAT Ha nponycK pacxofa Qi+ Qmaxec.w, IPH 3TOM KO3(HUMEHTH! 3amaca NOTepb B
KOMMYHHKAUHSX HACOCHOH CTAHUMH CJeJyeT NPHHHMATb: BO BCACHIBAIOINHX — 2,5 M, B Ha-

NOPHEIX — 5 M.
CpoGOMHLHE HATIOP B MOMEHT BO3HHKHOBEHHs [10XKapa B PacuyeTHOR TOUKe [OJXKeH OHTH

He MeHee 10 M. ;
B cucreMax BOLOTPOBOJOB BHICOKOTO NaBleHUs1 CBOSOMHBIN Hamop RoJxeH ofecneyHBaTh

TIQJYUYCHHE H3 THAPAHTOB CTPYH BbICOTOﬁ, ILOCT&TO‘!HO]':] oA TYWEHHA IoxKapa. CHucreMbl BHI-
COKOI'G JaBJIeHHS (C BPEMEHHBIM MOBLINICHHEM [aBJIEHH" IIpH nomape) OPpHMEHAIOT HHOTAa
H B MTPOMBIHIJIGHHBIX BOIQIPOBOLAX. BO}IOI‘I’pOBOlIbI NOCTOSIHHOTO BBICOKOTO JAAaBJEeHHA MNpH-
MEHAIOT TOJIBKC Ha IPOMBIUJICHHBIX 06BeKTaxX TOBHIHIEHHOH nomapﬂoﬁ OIIaCHOCTH.

[Ipu onpenenennu Tpebyemoro Hanopa HacocoB Il noanema caenyer pac-
CMaTPUBATbh TPH OCHOBHBIX caydad:

1) HeoGXoLUMBIA HamoOp /s NOXKapoTyuIeHHs1 GoJablie HAmopa, PpasBH-
BAaeMOTr0 X035UCTBEHHEIMH HacOCaMH;

2) HeoOXOLUMBIH HAIlOP NMOXAapPOTYLIEHHA paBeH HANOPY, PasBHBAEMOMY
X039HCTBEHHBIMH HacoCaMu;

3) HeoOXOLUMMBIH HANoOp LJsl NOXAapPOTYIIEHHS MeHbIIE HANopa B PEXKHM-
HOM TOUKe paGOTHl HACOCOB 10 BO3HHKHOBEHHS J103Kapa.

B nepBom cayuae (puc. 9.7, @) ciaelyer ycTaHaBJHBATbH IPOTHBOIOXKAp-
Hble HacoCH TpeGyeMoOro Hanopa H NojayH, KOTOphe ofecnedaT MaKCHMaJb-
Hbli X035THCTBEHHEIH H NPOTHBONOXKapHHEI#A pacxoxnl. [IpH paborte moxKapHBIX
HACOCOB XO3SIHCTBEHHBIE HACOCH! BHIKJIIOYAIOT.

Bo BTOpOM ciyuae ycTaHaBAUBAIOT NPOTHBOMNOXKAPHBIE HACOCH TaKOro
e THNOpa3Mepa, KaK U XO3sHCTBeHHbIe, ¢ Hojgayel, paBHOH pacXody, Tpe-
6yeMOMY HCKJIOUUTENbHO AMS TyIeHust noxapa (puc. 9.7,0).

8)
H
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5 £ g2
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’ Grane Quaucen @ 0 Qmaxe Qpawesn. @
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|
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g Quane  Tmancsn Puc. 9.7. XapakTepuCTHKH pabOTHl HACOC-

HOHA CTAHLHAHU TIpA BO3HHKHOBCHHH NOXKapa
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B TperbeM ciayyae TpeGyeMBIl CYMMapHBIi Pacxod .NpPH ~HEOGXOKHMOM
BLICOTE NMOJAbeMa BOAbI obecneduBaeTcs XO3AMCTBEHHBLIMH HACOCAMH 3a CUYET
CHHXKEHHA pacyeTHOrO Hamopa HacoCOB Ha cayyafl NOXKapoTylIeHHs
(puc. 9.7, 8). ‘

BBu1y KpaTKOBpeMEHHOCTH IOKAaPOTYUICHHs [omyckaeTcsa paboTa Haco-
COB BHE peKOMeHJyeMoH paGouell yacTH XapaKTePHCTHKH ¢ HEKOTODHIM CHH-
XKeHHeM K03 duuuenTa nosaesHoro aefcrsus. {Ipu 3ToM 1e06XOIHMO  OM-
HHTh O HEAONYCTHMOCTH PaboOTBI HACOCA B 30HE KABHTALHH.

§ 54. BLIBOP THINA H YHUCJIA YCTAHABJIHBAEMbBIX HACOCOB

ITpu BHIGOpe THIA HACOCOB M OlpelelieHHH uHcia pabouyHux arperaTos
HEeOOXOJAHMO YUHTHIBATb COBMECTHYI0O pabOTy HAacoCOB, BOXOBOJAOB H CeTH H
PYKOBOJCTBOBATLCS CAEAYIOIHUMH COO0paKeHUIMH.

1. Heo6xonuMo ycTaHaBJHBAaTh Kax MOMHO MeHbule PabOuyHX HAcCOCOB.
[TapannensHass paboTa HECKOJLKHX HACOCOB 3KOHOMHYECKH HEBLIMOAHA: BHI-
rogHee yCTaHOBUTbL KPYNHEle Hacockl, HMelomue 6osiee Boicokue KIII, uem
HECKOJbKO CPEJHHX M MaJblX; KpOMe TOI'O, CyMMapHas 1ofada HeCKOJbKHUX
HAcOCOB INIpH napaJesbHOH pabore Ha obimive BOAOBOAHE Bcerga MeHbHIE,
YeM CyMMa HX I0jay NpH pasneibHoit paboTe Ha NAHHYIO CHCTEMY.

2. Hacocsl gonxub pabortath B obaactu Hausbiciiux KITJ npu amauTenn-
HOH monade. KpaTkoBpeMeHHBEE pacxojibl MOTYT nojaBaTthcs ¢ 0ojee HUSKUM
KILA.

3. Llenecoo6pa3Ho HA HACOCHBIX CTAHIHSAX YCTAHABJHBATbH HACOCHl OAHO-
ro TUmopasMmepa, uro obecrneyrBaeT B3aHMO3aMeHSIeMOCTh HAacOCOB, 3HAauH-
TEJbHO yIpoOLaeT MX IKCNaAyaTallHio H co3faer yaobcTBa 1Js  o6cayxuBa-
Husl. OnHako Tpe6OBaHHA 3KOHOMHYHOCTH BO MHOTHX cJAydasX 3acTaBJsioOT
OTKasaTbCsd OT HpPHUMEHEeHHA OJHOTHNHLIX HacocoB. Huskue KIIJ nacocos:
o0yCJIOBJIHBAIOTCA He TOJBXO TeM, UTO PEeXKHMHAas TOYKAa HAacoca HaXxOJQHTCH
BHE 30HBI ONTUMAJBHBIX PACXOJOB, HO Tak¥kKe W HeCOOTBETCTBHEeM HalopoOB,
pa3BUBaeMblX HacocaMH, TpeOyeMEIM HamopaM, TaK Kak IPH yMeHbIIeHHH
pacxola B CeTH NOTepH HANoOpa Ha TpeHHUe YMeHbIIAIOTCS NPONOPUHOHANBHO
KBazpaty pacxona. Takum o6pasoM, pnas nosbimenus KIIIl macocHo# craH-
LMH Hacochl JOJIXKHBI noaOupaTbhecs Ha pasHble pacxXoAbl NPH MaKCHUMaJbHOM
KII[L ¢ yueTom TpeGyeMbix HallOpOB, YTO NIPHBOAHT K HEOOXOHHUMOCTH yCTa-
HOBKH Pa3HOTHITHBEIX HACOCOB.

4. Tlopaua pabounx HAacOCOB MOJIKHa OBIThb AOCTATOYHOH AJA obecreue-
HHS MAaKCHMaJbHOrO pacxoja. Hucno pesepBHEIX HACOCOB IpPHHHMAaercs B
COOTBeTCTBHH C KJIAaCCOM HacocHO@ ctaHuud. OnxHako B g000M cayuae nedse-
co0o0pa3HO NPUHUMATDL HE MeHee ABYX pPe3ePBHLIX arperatoB, Tak Kax IpH Ha-
JIMYUH OJHOFO Pe3epBHOrO arperata BO BpeMs peMOHTa OJHOTO U3 pabouux
HacocOB cTaHUHA ocraeTcs 6e3 pesepBa H npH aBapuH pabouero Hacoca ero
HeyeM OyaeT 3aMEHHUTb.

Tpe6oBanusa K HaLexKHOCTH palOThl HACOCHOH CTAHUUH YCTAHABJIHBAIOT B
3aBHCHMOCTH OT Ha3HaueHHd BOAOINpoBoja. B cooTBercTBHH ¢ TpebyeMoi
CTENeHbI0 HafleXXHOCTH GecnepeOOHHOTO BOAOCHaOXKeHUst BOLOIIPOBOLHEIE HA-
COCHBIE CTAaHIIMH NOJAPAa3AeJsIoT Ha TPU Kaacca:

I knacc — He nonyckaercsl lepepniBa B paboTe HacoOCOB, TAK Kak 10 MO-
JKEeT NPUBECTH K 3HAYHTEJbHOMY yliepOy HapoLHOTO X03silicTBa, NOBpeXAe-
HHIO TeXHOJIOTHYECKOTO OOOpYAOBAHHS M HapYLIEHHIO CJIOXHOIO TeXHOJOTH-
4eckoro npouecca;

I kaacc — monyckaercsi KpaTKOBpeMeHHHIE nepephiB B paboTe HacocoB
Ha BpeMsi, HeOOXOAMMOe ISl BKJIOUEHHs pe3ePBHHIX arperaToB, YTO BHI3LIBA-
€T yMeHbllleHHe BHIIYCKa NPONYKIUHH H NPOCTOH TEXHOJOTHYecKoro o6opyno-
BaHMsl; o

III xaacc — pomyckaercs nepephiB B I0faue BOABI ITOTpeGHTEAAM Ha
BpeMsl JHKBHIAUWH aBapuH, HO He 6ojee ONHHX CYTOK; HanpHMep, B Hace-
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JeHHBIX MYHKTaxX ¢ ydejoM Xkurened no 5000 desoBex, BO BCIOMOraTeJbHbIX
exax, Ha ITOJTHBOYHBIE HYXK/IBI H Ha OPOILEHHE,

HacocHble cTaHUHd NPOTHBONOXKAPHBIX H OObelHHEHHbIX XO3fHCTBEHHO-
TIPOTHBONOXAPHBIX HJIY TPOH3BOICTBEHHO-NPOTHBONOXKAPHBIX BOAONPOBOACB
0 HaJle’KHOCTH HeHCTBHSA CJeAyeT OTHOCHTb K I Kniaccy, IIpH HaAHYUH eM-
KOCTEH ¢ COOTBETCTBYIOIIHM IIPOTHBONOKAPHHIM 3alacoM BOjH, obecrneuu-
BalolHM HeoOGXONUMBIH Hanop, — Ko 11 kaaccy.

Yncno pesepBHBIX arperaToB NPHHHUMAIOT B 3aBHCHMOCTH OT KJjacca Ha-
NeXKHOCTH CTAaHUHU H uucaa pabouux arperaros (TabJu. 9.2).

. TABJIMLIA 9.2

Yucao pe3epBHHIX arperaToB Ha CTaHIHMAX Kxaacca

Uneno paGourx arperartos

L)

iI 11

1 2 ’ 1 1

2—3 2 1 1
4—6 2 2 1
7—9 3 3 2

10 1 Gogee 4 4 3

PesepBHble HAacOCH NMPHHHUMAIOTCA ¢ XapaKTePHCTHKOH, COOTBETCTBYIOMLEH
Haubo/blLIeMy HAcOCY, YCTAaHOBJEHHOMY Ha HACOCHOH CTaHLHH.

Ha ocHOBaHHH H3JI0XKEHHBIX BhilIe cOOOpaXKeHHH pacCMOTPUM NPHHIHI
Boifopa palounx arperaToB Ha HACOCHBIX CTAHIIMSIX PA3/IHYHOTO Ha3HAaUeHHUs .

Ha nacocHeix craHuusx I noasema, paboraouiux paBHOMEPHO, Le/1ec006-
Pa3HO YCTaHaBJIHUBATb He MeHee JBYX ONHOTHIHBEIX paboyHX HACOCHBIX arpe-
raToB H OJHH HJ/H nBa pe3epBHHIX. CtaHuuu | nogkeMa, Kak NpaBuAo, YCT-
pauBalor 3ariy0/eHHLIMH, INaXTHOIO THNA, B 3[aHHSAX KPYIJIOH ¢opMu B
finane. Kpyrioe 3ganve HacOCHLIX CTaHUHH cpa3y CTPOAT ¢ 3aacoM IIOUIA-
AHM AJS YyCTaHOBKH Oojiee MOLIHBIX HACOCOB JIpH HZaJjbHeHllleM pasBHTHH BO-

NOCHA0XKeHNs M COOTBeTCTBEHHO YBEJHYHBAIOT DasMephl QyHAAMEHTOB IOA
HaCOCHI.

ITockonbKy npOTHBONOXKAPHEIA 3aTaC XPAHHTCH B pe3epByapax UHCTOH
BOJbl Ha HacocHbIX craHuudAx Il nogwema, Ha cranuusax 1 nogmeMa MOXKHO
YCTAHABJUBATbL OIMH pe3epBHEIH Hacoc. OMHAKO cielyeT HMeTh B BHAY, UTO
CTOHMOCTb HaCOCHOTO arperata BecbMa Malla O CPaBHEHHIO CO CTOHMOCTBIO
BCEro BOAOIPOBOJA H IKOHOMHS OT COKPAIEHHS UHCIa Pe3ePBHBIX HACOCOB
HeueJsecoo0pasna, 0coGEHHO ecJ/IH NPHHATH BO BHUMaHHE BaKHOCTb Gecriepe-
GofiHocTn BojocHaGxenusi. ON¥H pe3epBHBIE HACOC MOXHO YCTAHABJHBATDH
TaKXe Ha HacOCHOW cranuuH I moabema, nojawuel Boay B pe3epByaphl OX-
JaxOaiolMlHX YCTPOHCTB (npum OOOPOTHOH CHCTEMe BOJOCHAaGXKEHHs), riae
KPATKOBPEMEHHBIH nepepblB B IIOflaye BOJALI HE BLI3HIBAET OC/MOXKHEHHH, Tak
Kak 060pOTHAs CHCTeMa BOXOCHAOKEHHs MOXKEeT HeKOoTopoe Bpems paboraTth
3a CYeT 3amaca BOJIHl B cHCTeME. B To 3Ke BpeMsi Ha HACOCHBIX CTAHLHAX,
0BCIYXHBAOIHX MeTaJJyPrHUecKHe, XUMHUUecKHe, HedrenepepabarblBalo-
He ¥ ApYrHe NPOMBIIIJICHHBIe NPeRNPHATHS, rjae NepepuiB B MOpave BOALI
HENOMYCTHM, YHCJIO PE3ePBHBIX arperaToB MOXKET OLITh YBEJIHYEHO MO CPaB-
HEHHIO ¢ peKOMeHjauusMu rada. 9.2. :

Taxum 06pa3omM, YHCIO pe3ePBHBIX HACOCOB B KAXKIOM KOHKDETHOM ciyuae
IIPHHUMAIOT Ha OCHOBAHHH OOECIeYeHHS] HAaJeXKHOCTH pabOThl HaCcOCHOH
CTAHUHH C YU€TOM TEXHHKO-3KOHOMMYECKOTrO pacyera.

Ha sarmyGreHHBIX HACOCHBIX CTaHUHAX | moxbeMa pekoMeHyeTcs NpH-
MEHATb BEPTHKAJbHEIE LEHTPOOeKuble HIN OCeBBE HACOCH, MU KOTOPHIX
TpebyeTcq MeHblIas NMIOIAAb 3MaHHS CTAHIHH. DIEKTPOABUTATENH MOTYT
GBITB yCTaHOBJCHB HaJ KOPIyCOM Hacoca, BCIEACTBHE Uero CO3MaloTcs  JIyd-
e ycJaoBUA 1 paGoThl 3JieKTpoaBHrartesell H ux obcayxusanuda. K tomy
JKe HacoCHas cTaHuus, o00pyloBaHHAas BepTHKAJbLHBIMH HacocaMu, GoJee
KOMNaKTHa. BepTuka/bHble HeHTPOOeKHBIE M OceBble HACOCH H3rOTOBJSIOT
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Ha BecbMa OoJbLIyiO  I0gaiy, ¥ OHH MOTyT ObITb  HCNOJB30OBAHE
TOMBLKO HA KPYIHBIX HACOCHHIX cTaHuusix. Ha cTaHIMAX cpejlHed H MaJjoi
IPOH3BOJHTEAbLHOCTH B OCHOBHOM INPHMEHSIOT FOPH3OHTa/bHble LEHTPoGex-
Hble HaCOCHI.

B nocieHee BpeMs B NpPAKTHKe [POEKTHPOBAHHS M CTPOUTENbCTBA HA-
COCHBIX CTAHLHMH | mogbeMa IMHPOKO TIPUMEHSIOT CKBAaXKHHHBIC HacoChl €
TPAHCMUCCHOHHBIM BaJoM THIOB 20A n 24A, uto N03BOJsET BeCbMa 3HAUH-
TeJbHO YMEHbIIHTD MJI0IAaAb HACOCHOH CTaHLKH.

Hacocuple craunuu 11 mogbeMa paGoTaloT IO CTyleHYaTOMY rpaduxy, H
BHIGOD OZHOTHIIHBIX HACOCOB 3HAYHTEJBHO OCNIOKHSAETCA, TaK Kak IIPH H3Me-
HeHHHE pacxojla BOAH moTpeGuTeseM HeOOXOIMMO H3MEHATh 10434y BOJbI
BLIKJIIOYCHHEM M3 paBoThl uactd HacocoB. Ho BHIK/IIOUEHHE Hacoca BeleT K
cKayKoo6pasHoMy M3MeHeHHIO N0Jlaul, a B CeTH HaOJI0/[aeTCs OTHOCUTE/IbHO
IJIABHOE H3MeHeHHe pacxoja.

HecooTBeTcTBHE NMOJAaud BOJIbI HacocaMu PACXOAy €€ B CHCTEME TPHBOAUT
K TIOTepe 3HepPTHH M B KOHeYHOM pesyabrate K camxenuio KIII. Ecan sBono-
norpebJyeHue B ceTH 0oJblIe, YeM NORAIOT HACOCHL, TO PEXKHMMHAA TOUKA CMe-
IaeTCsi B HMXKHIO yacThb paGouell 4acTu XapaKTEPHCTHKH H Hacochl pabo-
tatoT ¢ Hu3kuM KIT. Ecam Xe pacxod B ceTH MeHbuie, 4eM MOJaXOT Haco-
CH, TO 3a CUET CaMOpEryJHPOBaHMs OHH OYAyT pa3BHBaTh Hamop OoJablie,
gyeMm Tpebyercsl B ceTH, u ciaefoBaTetbHo, oOmuii KITJL HacocHoi cTaHIUM
O6y/AeT IOHHKAThCA.

BriGopy Hacocos 1l mogbeMa MOMXKEH NpelliecTBOBATh BeCbMa TINATEJb-
HbIH aHAJHM3 PaGOTH CHCTEMBl <HACOCHl — BOJOBOABI — CeTb». lIpHHATEIH B
IpaKTHKe aHaJ/Ju3 paGOTHl HACOCHOH CTAHUMH Ha ABa (c OaliHed B Hayaxe
CeTH) WJM Ha TPH (CeThb ¢ KOHTppe3epByapOM) pPacueTHEIX clydasl sBHO He-
jocTaroueH. Ilpumenenne DBM ajs pacuera CeTH W COBMECTHOH pafoThi
CHCTEMBI «HACOC — BOJOBOJ — CeTb» II03BOJIsSIET TpoBecTH 6oJee riayOoKHH
aHa/JM3, M0A06paTh HACOCH H yCTAHOBHTH PEXHM PabOThl Hacocos, obecte-
ypBatouui ontaMaabipiii KITL pa6oTel HacOCHOM CTaHIKH.

B ra6a. 9.1 B I Bapuanrte npuHsaTa paBHOMepHas paboTa HacoCoOB ¢ TO-
faueli 4,17%. MoxHO ycTanoBuTh OXUH pabounfi Hacoc ¢ modaued 4,17% u,
IPUHEMasi BO BHUMaHHe, YTO HAcOCHBle cranuuyd [I moampeMa ropojcKux BO-
JONPOBOJAOB OTHOCSITCH K NEPBOMY K/accy HaleXHOCTH, JBa PE3epBHBIX ar-
perara, T. €. MOLIHOCTb pe3epBa cocTaBUT 2009 pabouel MOILHOCTH.

ITpu paBHOMepHOM pexuMe paborsl HacocHok cranuuu Il nogrema sxo-
HOMHUYECKH BHITOJIHee YCTAaHOBHTb ABa pafouux arperara U B COOTBETCTBHH C
TpeGoBanueM ofecnedeHHsT HaAeXKHOCTH palOTH HACOCHOW CTAHUUE JBA pe-
3epBHHIX arperara, T. €. MOIHOCTb pe3epBa coctaBuT 100% paboueit moiu-
HOCTH H, CJIe[0BaTeJbHO, BABOE COKPATUTCS CTOMMOCTb YCTAHOBJIEHHON MOLI-
HocTH. KpoMe cOKpalieHHs: 3KCIVIyaTalOHHBIX PAcXOI0B NOBHEIIAETCS KO-
(GHIHEHT HCIIONb30BAHUA YCTAHOBJEHHOH MOIHOCTH.

Bo I BapuanTe npuHsTa cTymeHuatasi pabora HacocoB. MoXHO ycTaHO-
BUTb UeThbIpe OJHOTHIHBIX Hacoca (JABa pafounx M JBa Pe3epPBHBIX) C HOAA-
yefi kaxporo nacoca 2,6%. Oxun Hacoc Oyzer paborarte Kpyrible CyTKH, a
APYTOil Hacoc ¢ TaKOM Ke MOZauell BKJIIOUAETCS B NapalliedbHYI0 pabory ¢
TePBBEIM HACOCOM C 4 4 ¥ BHIKJAIOYaeTcs U3 paboTHl B 24 y. BBHAY TOrO 4TO NPH
napajjieJbHol paGoTe Mojauya HacOCOB yMeHbIaeTcs, CyMMapHas mojada
060Hx HacocoB npuHsTa paBHolt 4,5%, T.e. Ha 10% MeHbmIe CyMMBl TI0J24
060HX HACOCOB IIPH OfMHOYHOH pabore. YMeHbIIeHHe CyMM&apHOH nofayu Oy-
JeT 3aBHCETb OT KPYTH3HBI XapakTepucTuk Q—/H HacocoB H CHCTEMBI <BO-
JOBOJbI — CETb» M YTOUHAETCS NPH Ipao-aHaJUTHIECKOM pacuere.

B III BapuanTe npH NPUHATOR CTyIneH4aTOH paboTe HACOCOB YCTAHABJH-
BAIOT NATb HACOCHHIX arperatos: TpH paGouHX H ABa pe3epBHHIX. [IBa Haco-
ca paboTalOT NapaJiiedbHO KPYIJEe CYTKH ¢ cymMMapHofi mofadedt 3%. Tlo-
Ja4a KaXJOoro Hacoca NpH INPHHESTOH BeJIMUMHE yMEHbIIEHHS NOAaYH IIPH na-
painensHoli paGore Ha 10% nomxua 6uTh 1,66%. Tpernit Hacoc ¢ monauen
1,859, BXJIouaeTcsl B napasdenbHylo pa6ory ¢ 5 4 H BHIKAIO4aerca H3 pabo-
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THl B 23 4. YMeHbIIEHHE CYMMapHOI NMOJAYH TPEX MapasJesbHO paGoTAIOLIHX
HacocoB NPHHATO paBHbIM 10% K yTOYHsAeTCs NMPH OKOHYATENBHOM pacyere
nocjae BEI60pa HacOCOB.

ITo IIl BapuanTy pexHMa paGOTBHI HACOCHOH CTAHIMH MOMKHO YCTAHOBHTh OJHOTHIIHbIE
HACOCHl, HO ¢ pasHbiMH pabouumH koamecamu. Hanpumep, Hacoc ¢ nopauefi 1,85% umeer pa-
Gouee KOMeCO ¢ MAKCHMAJIbHBIM JHAMETPOM, a Hacocel ¢ nogaveit 1,65% — cpesannoe pa-

:'——:—g=—g—1—,omma Dep=i1.65:1,85=089, T. e HeoGXOLHMO
TNPOM3BECTH cpPe3Ky pabouero Kodeca ma 11 %, uro BroJHE AOMycTHMO, MOXKHO YCTaHOBHTh
ABa palounx M KBa pesepBHHX arperata. Ogumm Hacoc ¢ monaueir 3% Oyner paGorath
KDpyrible CYTKHM, a Apyrofi Hacoc ¢ nogadeit 2,069% BrIOUaTCcA B NapajieleHyio pafory €
MepBHIM HACcOCOM C O ¥ M BHIKAIO4HTcA B 23 u. BBuay yMeHbiueHud cyMMapHOH II0OJaup NMPU
napasieNbHolt pafoTe NPHHATO yMeHbUIeHHe mofaduw Ha [09%, T. e mWOJaua HACOCOB NDPH
BTODCH cTymeHHu paborsl cocraBut (3+4-2,06) 0,9=4,56%.

Ha nupxkyJAnHOHHBIX HACOCHEIX CTaHIHSIX MOXKHO YCTaHABJAHBATL OXMH
Hacoc, HO B 3TOM cJyyae upe3BbYafHO 3aTPYAHEHO PeryJHpPOBaHHE NOLAYH
OXJaXKAalled BOIbI, KOJHUECTBO KOTOPOH HM3MeHseTCs 10 Ce30HaM Tofa.

Yueao HacocoB U HX IOAAYy C/IelyeT NMPUHHMATh C YYETOM H3MEHEHHS
TEMIIEpaTypHl BOALI B TeueHHe roja. 1103romy nenecoo6pasHo ycTaHABJIHWBATH
HECKOJIbKO HAacOCOB MEHbLIEH NMoAauHd, YTOOB MOXKHO OBLIO PeryJupoBaTh Mo-
Aauy BOJBI BKJIOUEHHEM Pas3J/UIHOIO YHCJIA HACOCOB,

Ha nupKynsuMOHHBLIX HACOCHBIX CTAHIHUAX YAaCTO YCTaHABJAHBAIOT JBe
rpynnsl HacocoB. OJlHa Irpynna nojaer BOAY Ha OX/JIadHTEIbHEIE COOPYKEHHS,
a apyras — B CeTb CHCTeMbl OXJaxkIeHHA. Hacocer ogHOU rpynnbel ciaepyer
IIPHHUMATH C OJIMHAKOBLIMH XapaKTEePHCTHKAMH, AONYCKAIOMUMH T1apaJlielb-
Hy1o pabory.

Boi6op THIA 1 YHC/la NPOTHBONOXKAPHEIX HACOCOB HAJJIEXKHT IPOH3BOAHTD
€ YY4ETOM COBMECTHOH padoOTH UX ¢ X03dHCTBEHHbIME HacocaMu. Ecam aasa
neJel NoXKapoTyLIeHHs YCTAHABJAHBAOT NPOTHUBONOXKAPHBEIE HACOCH, TO IKO-
HOMHYECKH Lleneco06pa3sHo YCTAHOBUTh OJMH paGouMil NPOTHBOIOXKApHBIH
arperaT 4 OAHH pe3epBHHIH. B cooTBeTcTBUH ¢ TpeGoBannamu CHull 11-31-74
NpH YCTaHOBKe IPOTHBONOXKAPHBIX HACOCOB CJASAYET ILPeAycMaTpPpHBaTh ONHH
pe3epBHLIA arperaT. Oanako, npuHuMas Bo BHUMaHHe TpeboBauune CHull, xo-
TOpOE NpeaycMaTpHBAaeT, YTO NPH HAJHYHH HA HACOCHOH CTAHLHH HAacCOCOB
C ABYMSl Pa3IHYHBIMH XapaKTePHCTHKaMH o6Ilee YHCJO Pe3epBHHIX arpera-
TOB CJAEAYeT NPHHHUMATh Mo Talj. 9.2, T.e. pe3epBHBI IPOTHBONOXAPHEIH
arperat Oy/leT HCHOJb30BATbCS B KauecTBe Pe3epBa M A/ XO3SHCTBEHHEIX
HACOCOB, Jyullle YCTAHABJAWBAThL ABa pa0OYHX arperata W OXWH pe3ePBHBIM.
ITpu Hcnosb30BaHUM IPOTHBONIOXKAPHOIO HACOCA B KAUECTBE Pe3ePBHOTO I
X039HCTBEHHBIX HAcOCcOB OH OyZer paboraTh ¢ Gosiee BHICOKHMH 3KOHOMHUe-
CKHMH IIOKA3aTeNsIMH M, CJAeJOBATENbHO, COKPATATCH SKCIIyaTalHOHHBIE
pacxonsl Ha yCTAaHOBJEHHYIO MOILHOCTb, TaK KaK pe3epBHAsd MOIIHOCTb COC-
taBigeT 50Y paboueit npotus 1009 B I Bapuanre.

lipn ofecrneyeHnn NpOTHBONOXKADHOTO PACXOAa BKIKUYEHHEM B pabory
O/THOTHUIHbIX HACOCOB YHC/I0 Pe3epBHHIX arperaToB NPHHHMAETCS B COOTBET-
cTBHH ¢ Tabiu. 9.2 no uncay paboynux arperatoB B MOMEHT 10XKAapOTYIIEHHA.

Onpenenus noxauy u Hamop Hacoca 1o rpauky nojeii paGoTH HaCOCOB,
BHIOHpalOT GMMKalmui NOAXOXAIHEA Hacoc. 3aTeM Ha OCHOBaHMM rpado-
AHAJHUTHYECKOTO pacueTa NPUHHMaKOT pa3JHuHble Mepbl (cpe3ka pabouero
KOJeca, H3MeHeHHe YaCTOTH BpPAIUeHHA U T.[.) IJs obecleueHUs] ONTHMAaJb-
noro KIIJl macoca. Jlanusie rpado-aHaJHTHIECKOrO pacueTa AOJKHLL GHITh
YTOUHEHL! IPH 3KCIJyaTauuy HaCOCHOM CTaHIHH.

Goyee KoJeco HA BENHUHHY

§ 55. OOPENEJIEHHE NONMYCTHMOR BbICOTbI BCACBIBAHHUA
H OTMETKH 3ANTO)KEHUSA ®YHIAMEHTA HACOCHOI'O ATPETATA

Ormerka ocu nacocaVOH ¥ cBsizauHasi ¢ Helt oTMeTKa (yHIaMeHTa Ha-
cocHoro arperata VO® onpellensioTess aare6paHueckofi cyMMOH OTMeTKH
PacyeTHOro ypoBHs BOAbl B HCTOYHHKe VPYB u nomycTHMON reomerpuue-
CKOH BHICOTHI BcaceiBaHust Hg, T.e. VOH=yPYB+{Hg.
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T'eomeTpuuecKkoii BBICOTOH BCACHIBAHHS JIOMACTHBIX HACOCOB HAa3LIBAETCH
Pa3HOCTb OTMETOK OCH KoJieca H ¢cBOOOJHOIO YPOBHS MOBEPXHOCTH BOJH B pe-
3epByape /M B HCTOYHHKe, H3 KOTODOro BOJA NOCTynaer B Hacoc. ['eomerpu-
HYecKas BEICOTA BCACHIBAHHSA HAcoca, M, onpefensercs no ¢popMmynae

, 2
HS=Hnogf§E — "y, Be,
rae Hypon — fONyCTHMAs BaKyyMMeTpHUecKasi BEICOTA BCACHIBAHHUA C yUeTOM

NONpPaBKH Ha H3MeHeHHe aTMOGC(EpPHOTro AABJEHHS H TeMIleparTy-

\ pbl nepekauuBaeMoi BoAbl (cM. § 12); ’

U

—2—;—~—=Benn'qnna TOTepPh JHHAMHYECKOTO HAnopa Ha BXOLEe B Hacoc
(cM. § 12);
hw,pc — IIOTEPH BO BCachiBalOHIeH JHHHH Hacoca.

B nacmopre Hacoca YKasbBalOT JONYCTHMYIO BaKyyMMETPHYECKYIO0 BbICO-
Ty BCachiBaHHs, M, KOTOPYIO pa3BHBaer HacOc Ha BXoje B pabouee KOJECO.
2TOoT BaKyyMm OOBIUHO 3agaercs jAJs JAAaHHOH mojadu NpH AABICHHH Po==
=={,1 MIla u Temneparype nepekauuBaemof kuakoctua 20°C. Ins onmpene-
JeHusa Hpyon HeoOX0IHMO BBECTH IIONIPAaBKH B COOTBETCTBHH C 3aJaHHOH OT-
METKOH paclosoKeHHs IJIOIAAKH CTPOHTeJbCTBA HACOCHOH CTAaHUMH HaI
YPOBHEM MOpS M ¢ TeMIEpPATypoi TepeKauHBaeMoOl XKUIAKOCTH.

VBennuenne Hg 103BOJSIET YMeHbHUTh 3araybJeHHe 1 CHH3HTb CTPOH-
TEJIbHYI0 CTOMMOCTb HAacOCHON cTaHUHH. OIHAKO NPH HEeTOYHOM OnpeleeHun
Hg, T.e. 3aBHIIIEHHH OTMETKH OCH HACOCA, MOXeT BO3HHKHVYTE KaBHUTAI[HOH-
HBIH pexum paboThl ero, 4To NpHBeJeT K CHukKeHHIo nofaun H KII Hacoca.

JlJ1s1 mpaBUJBHOrO ONpeje/ieHHs OTMETKH PacloJOXKeHHs OCH Hacoca He-
o6xonuMo HMeTh rpaduk coBMecTHOH paboThl CHCTEMEBI «HACOCH — BOJIOBO-
JABl—CeTb», Ha KOTOPbi# HAHECEHHl peXHUMHHE TOYKH PaloTsl HACOCOB C H3-
MeHeHneMm TpeOyeMoH monaud; rpadHyecKylo XapakTepPHCTHKY BCaChIBaLIe-
ro TpyGonpoBoja; CBeJeHHs1 O UHCJe H THIe HAacOCOB, YCTaHABJHBaeMBIX Ha
HacOocHOM cTaHuuy. [locie aHaNlH3a 3THX MAHHBIX [JIs1 KaXAoH - Tpebyemoi
NoJ a4y HACOCHOH CTAaHIHH omnpefetsieM BedHUHHY Hg, Hypon u 3atem VOH.
PacueTsl yno6Ho BecTH B Tabauunoll dopme (tabua. 9.3).

TABJIMITA 9.3

i

Qi ﬂli HJ.]OH hw’ Be, E;, HS, i v PyBi v OHI
2
v 4!

Qs 3 T f— by, ve, 3 s Hg 5 vP¥YB; v OH,
' 2
Y

Qz 2 HAOH, 2 hw, BC, 2 . 2g2 HS. 2 VPYBg VOHZ
of

@ | 1| Hgny | heset | T3g | Hsi | YPYBi | oOH;
v

Qn Tox.| Hyonw | hwsen | 5 | Hsn | VPYBa | vOHg

B tabaune Qs Qs Q1 @n — COOTBETCTBEHHO II0Jaya OAHOrO HAcoca IpH
napaJJeJbHOl paboTe TPex, fBYX H OJHOT'O HACOCOB IIPY HOPMaJbHOM DEXH-
Me paGoThl M IPY BO3HHKHOBEHHH noxapa. g kaxaoro pexxkama paboThl onl-
peneasercs: Hpon — 1o xapakrepuctuke Q—Hpon, Hwsec — 0 rpaduueckolr
XapaxkTepHcTuke hype==f(Q); v, (CKOpOCTb BXOZa BOJEl BO BCACLIBAIOLIHIE
naTpy6ok Hacoca) — 1o pacxony Qs, Qz, Q1 1 Qn.
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Puc. 98. Yeranoska nacoca 12H/c Ha pynpamenTe

W3 Bcex MOACUMTAHHHIX TAKHM O6pa3oM OTMETOK OCH Hacoca BHOHpaloT
MHHHMAJbHYIO H [0 Hefl ONpedessioT OTMETKY QyHIaMeHTa.
OTMmeTKa Bepxa (hyHAaMeHTa onpefensercs no popmyJae (puc. 9.8)

v B® = y OH — hy,

rne Ay — BHICOTA HAacoca OT OCH J10 Jiall; IPHHHMAKT IO pasMepaM, yKa3aH-
HBIM B [1ACHOPTE HJH B KaTaJOre HaCOCOB.

Bricory ¢(yHAaMeHTa HaJ ypPOBHEM UHCTOTO NOJa HA3HAYalOT B 3aBHCH-
MOCTH OT YA0GCTBAa MOHTaXKa BCACHIBAIONIHX ¥ HANOPHEIX TPYGONPOBONB, HO
He MeHee 150—200 mm. Kpome Toro, clelyeT yYHTHIBATH YCJOBHS NPOYHOC-
tH, 4TOOB OOecleunTh llepefady BceX YCHIHH (KPyTAIIero MOMeHTa, HHep-
IMOHHLIX CHJ1 ¥ BUGpalmHH) OT Hacoca K Macce QyHIaMeHTa.

upuny ¥ AauHy QyHLaMeHTA NPHHHMAIOT PaBHOH IUHpHHe K JIMHE
pyHaaMeHTHON NUIMTH Hacoca Mo 50—150 MM.

§ 56. ONPEJNEJIEHUE MOIHOCTH NPHBOAHOIO NBHIATENA

VICXOZHEIMH NAHHLIMH JJs OnpefeieHus TpeGyeMofi MOIHOCTH 3JI€KTpO-
JIBHraTeNsi SBJASIOTCS CeKYHIHas mojaua Hacoca Q, M3/c, n Hamop H, M. I1o-
fiady M Hanmop Hacoca IPHHHMAIOT IO PEKMMHOM TOYKe paGOTHl CHCTEMB
KHACOCH — BOJIOBOLL — CeTb» HJH <HAcOCH — BOAOBOAb» (CM. puc. 4.5).

MoulHOCTb Ha BaJjly Hacoca OGHIYHO YKAa3bIBAIOT B NAaclopTe Hacoca WiId. B
katajore. Ee BeJauulHa, B3ATAS C 3allacOM, COOTBETCTBYET MOJAaye H Hamo-
PV LA IpefejbHBIX TOUeK paGouell YaCTH XapaKTePHCTHKM JAaHHOTO THNA .
Hacoca. - :

Opnnako He BCerla pacueTHHIE TapaMeTphl OJAYH M Hanopa COBMAfaloT ¢
napaMeTpaMH XapakTepHcTHKH Q—fH. B 3THX caydasx BO3HHKaeT He00xo-
JMMOCTb B OTpeJeJleHHH MOIHOCTH Ha BaJy Hacoca H TpefyeMOll MOUIHOCTH
IIPUBOJHOTO JBHraTes. ‘

Momnnocts Hacoca, kBT, onpeneasiercss no gopmyne

_ pgQH
nr 102'"}; k)

rae ne — KIIJ Hacoca npu pabore B 1aHHOM DEXHME.
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MomHOCTD NPUBOAHOTO ABHraTeNis Hacoca, KBT, npunmMaloT Goabure
MOIIHOCTH, IOTPeG/IAEMOl HACOCOM, Ha CIYYall [IEePErPy30K OT HEYUTEHHBIX
ycnoBuil paboTHL:

HpH Henocpencrnennom COeJHHEHHH BaJa Hacoca ¢ BaJoM 3JIEKTPOIIBI/I-
Tarteada
PEQH L
102 1y

OpH COCJAUHEHHH NPHBOJHOIO [BHraTes]s Hacoca 4epe3 IIPOMERKYTOUHYIO
nepenagy

Ny =

N Nnp
rie Nop — KIL nepenaun, npuanMaeMsiii 10 1acmopTy.
B coorsercteun ¢ I'OCT 12878-—67 KoshhHUHEHT 3amaca MOIHOCTH
IPHHAMAIOT B 32aBHCHMOCTH OT MOILHOCTH Ha BaJy Hacoca:

Mouirects Ha Bany Hacoca, KBt o 20 Or 20 Ot 50 Cerme 300
a0 b0 mo 300
Koapdnuenr sanaca momuoctu 1,25 . ] 1,2 1,15 I 1,1

Koadpdpuument 3anaca MOIHOCTH 3aBHCHT TaKXKe OT COOTHOLICHUS MOILL-
HOCTH Ha BaJly Hacoca NpH pacueTHBIX Nofaye U HATope H OJHxalmel Morn-
HOCTH HM3rOTOBJISEMOIO OTEUeCTBEHHOH 3JeKTPONPOMBILJICHHOCTRIO JIBHra-
TeJIsl, TaCHOPTHBIE JAHHbIE KOTOPOIO COOTBETCTBYIOT YCJIOBHSM pPabOTH Ha-
COCHOTO arperara.

Tlpu ompenesneHnH MOIMHOCTH Ha BaJdy Hacoca IOfauy Hacoca OOGBIYHO
TNPHEUMAIOT HaHOOJBIIYIO B3 pPACCMaTPUBaEMBIX PEXUMOB pabOTH HACOCHOH
CTaHUHHU.

Hacocuble cranmun I mogbema, Kak npasuio, paGoTaloT KPYrJIOCYTOYHO,
B OTHOCUTEJbHO NOCTOSSHHOM peXHMe, H Q pacuerHoe NPUHHMAIOT:

Q =Qc/n»

e Q¢ — cpelHeCceKyHAHBI pacXol B IHH MaKCHMAaJbHOrO BOAONOTpeGe-
: HUfA;
n— 4qucio paboYuX HAaCOCHBIX alperaros.

IlosHEIfi HAIOD HACOCOB ONpPENEaSIOT H3 YCJIOBHS MHHHMAJbHOTO pacuer-
HOro ypoBHA BOJbl B HCTOUHHKE BOJOCHAGKEeHHs, KOTOPHIH MOXeT H3MeHSTh-
€51 KaK 110 Ce30HaM Iojia, Tak H B OTJeJbHbIE OB,

B cBfA3M c 3THM Ha HacocHOR cTanuuu | moxbeMa HeOOXOAHMO NIPOBOLHTD
AHAaJH3 H3MeHeHNs] pexXHMa palbOThl HACOCHBIX arperaToB IPH Ce30HHBIX KO-
JieGaHBAX yPOBHS BOAH B HCTOYHHKe. [IOBHIIIEHHE YPOBHS BOJH B BOJOEME B
11aBOJIKH TIPHBOJUT K YMEHbIIEHHIO TpeOyeMOro CTATHYECKOro Hamopa H Kak
CIeACTBHE 3TOTO K yBeJHYEHHIO NOJAYM BOJAbl HACOCHBIMH arperaTamMu H,
CJeJ0BaTedbHO, K YBeJHYEHHIO OTpebisieMoil MouiHocTH, Ecaum 3jaexTpo-
. JBUraTe/lb He PAcCYHTaAH Ha yBeJHueHHe mOTpeb/isgseMOH MOIIHOCTH, TO OH
Oyzner paboTaTh ¢ Neperpys3koil ¥ BecbMa 4YacTO BBHIKJIIOUATbCH U3  PaboTHI
3aluTHOH aBToMaTHKo#. OfHAKO, €CJH MOUIHOCTb JBHraTeNs NPUHATH HA
f10la4y BOAbI B MHKOBLEIH MOMEHT [1aBOJAKAa, KOTOPHIH MPOHOIKAETCS He3HAUH-
‘TeJIbHOE BpeMs H HMeeT HeGOJbLIyI0 TOBTOPSAEMOCTD, JBHIaTedb B OCTaJbHOE
spemsi 6yfer paboTaTh ¢ HeJOrpPYy3KOH, UTO BLI3OBET MOHHXKEHHE COSQ U
KIIJ meuratens. CienoBaTesbHO, 3JEKTPOJABHIATENb HYKHO NMOACHpaTh U3
pacdera TpeGyeMoii MOIIHOCTH IIpH IIORaue CPeJHECEKYHIHOTO PacueTHOTO
Pacxofia M NpefycMaTpUBATh MEPOIPHSITHS MO €r0 3aIIHTE OT IIeperpysKu.
OKoHuaTe/IbHOE pelleHHe O BLIGOpE MOIMHOCTH 3JEKTPOABHraTeNss MNpHHH-
Maercs Ha OCHOBAHMH aHaJH3a KOHKDeTHBIX MECTHHIX VYCJHOBHH (gZacroTa
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NOBTOPSEMOCTH M IPONOJIKATEIBHOCTE TIaBOAKA, aMIIATY/Ia xoJe0aHuT
YPOBHSI U T. L) . :

Ha macocubix cranuuax II noabema, paboTaloliHX 10 CTYyNeHYATOMY pe--
KUMY, Q IPHHEMAIOT 10 PeXKHMY MaKCHMa/bHOH MOJaYH HACOCA B CHCTEMY.
O6LIYHO 3Ty NMOJAuy TPHHHMAIOT NPH OfMHOUHOMA paboTe HAacoca, TaK KaK H3-
BECTHO, YTO Q> Q]_H]/2> Q]_g_1]+11[/3 (cM. § 21). s

FEcau xo3aficTBeHHBEIe HACOCH OAHOBPEMEHHO ABJSIOTCA W NPOTHBONOXKApP-
HBIMH, HEOGXOJHMO YUECTb peXMM palOoThl HACOCOB NpPH NOXKAPOTYHICHUH,
TAaK KaK IIpM CHHXKeHHH Tpe0yeMOro Hamopa npH NOXKapOTYyLIEHHH [ojatda
HACOCOB VBEJHUHTCS, YTO TPHBELET K NOBHINCHUIO NOTPeCIAeMOH MOIHOCTH
3JIeKTPOJABHTATEA. , ‘

IIpu BHGOpE 3/1EKTPOABHTATEA K HacOcaM HEOGXOAMMO 3HATh MOIIHOCTS,
yacTOTy BpalleHus, HalpsKeHHe B NUTalouledl CeTH, THI H MCNOTHEHHE LBH-
rared.

KaxXablil ABMraTte/b HE3aBHCHMO OT €Tr0 THIA XapaKTepH3yercsa HOMH-
HaJbHBIMH HaHHHMH. HOMHHAJBHBIH peXHM [ABHTATENs] COOTBETCTBYET MaK-
cumanbEomy KITJ # yaoBJ€eTBOPSI€T YCTAHOBJIEHHRIM HOpMaM H TpebOBaHH-
M B OTHOIIEHHH HArpeBa, K03(GhHUIHEHTa MOLHOCTH (COSQ), SVIEKTPHUECKOH
MPOYHOCTH H T. A. I103TOMY nmpH TMOAGOPe 3JeKTPOABHraTe/s Heo6xoIuMO
CTPEMHTBCS OA06pATh MOIHOCTL ABHTaTels KaK MOXHO OJaHKe K HOMH-
HAJbHOH.

T'JIABA 10
BOJONPOBOAHBLIE HACOCHBIE CTAHIUHH

§ 57. CHERH®HUYECKHE OCOBEHHOCTH
BOJAONPOBOJHBIX HACOCHbIX CTAHIIHN

O6une TexHOJAOTHUYeCKHEe TpeOOBaHHsI K HACOCHBIM CTAHUMAM CHCTEM BO-
nocHaGKeHNs W KaHaJH3allW¥, a TaKxKe NPHHIUIHAJNbHEIE CX€Mbl KOMIIOHOB-
KM, THOBl M KOHCTPYKIHWH COOpYkKeHHH OblIM OIMCAHBl paHee B Ijase 7.
31ech Mbl PACCMOTPHM XapaKTepHble OCOOEHHOCTH, KOTOPbie NPHCYIIH BOMO-
IIPOBONHEIM HACOCHBIM CTAHLMUAM H BO MHOTOM ONPEAEJsIoT COCTaB MX 0C-
HOBHOTO M BCIOMOTaTeJbHOTO OGOPYIOBAHHS, CXeMY KOMMYHHKallHi -BCACH-
BAIOIIMX ¥ HANOPHBIX TPyGONPOBOOB, KOHCTPYKIHA NMOA3EMHOH ¥ Ha3eMHOM
YaCTH, a CJACLOBATENbHO, H CTOHMOCTb CTPOHTEAbCTBA M JKCIIyaTalHH
CTaHLHH.

IIpexne BCero no poxy 0GCHyAKHBaeMHEIX OOBEKTOB NPUHATO DPAas/iddaTh:
a) HacoCHble CTaHIHH, 0JAIOIHe BONAY Ha XO3HCTBEHHO-NHTbeBhIe HYXKILI,
B YACTHOCTH HACOCHBIE CTAHIUHM TOPOJACKHX BOJONPOBONOB; 0) HacOCHbIE
CTaHLYHU, NOAAOLHe BOLY AJs HYXKJ NPOH3BOACTBA (IPOMBINIEHHbIC Npel-
MPUATHS, TEIJIOBHE H ATOMHBIE 3JIEKTPOCTAHIHMH, NMPENNPUATHS KeJIe3HONOo-
pOXKHOTO TpaHCHmopTa X T. I.). Cienyer OTMETHTb, YTO B Psde CAyiaes BO3-
MOXKHO COBMellleHHe (QVHKIHE; Tak, Ha CTaHIUAX, MOAAIOLUIKX BOAY IS
HY? ] TPOH3BOJICTBA, MOTYT GBITH YCTAHOBJEHB H HACOCHI, OJAIOIIKe X035~
CTBEHHO-NTUTbEBYIO BOAY.

KpoMe TOro, B 3aBHCAMOCTH OT KJacca HaJeXHOCTH JAeACTBHSI yCTaHaB-
JHBaeTcs rapaHTHiiHas creneHb Gecrnepe6ofiHOCTH pabOTHl HACOCHOR CTaH-
I[HH, 9TO B NEePBYIO Ouepellb OnpejessieT HeoGXOXHMOCTL pesepBa ee 00opy-
noBauuA. [IuTaHue NPHBOAHBIX 3JEKTPOABHTaTe/]eli HaCOCHBIX CTAaHUHUA mep-
BOrO KJacca HaNeXHOCTH IeHCTBHS HeoOXOAHMMO OCYLIECTB/AATH OT IBYX He-
3aBHCHMBIX MCTOUHHKOB 3/JIEKTPOHEPTHH. BO3MOXKHBIM pellleHHEM fABAsSETCS
TaKXKe ¥ TaKoe, IPH KOTOPOM [Isl psifa pabOuHX HAacOCOB JOMNOJHHTENbHO K
3/IEKTPOJABHIaTeNAIM YCTAHABIHBAIOT ,N1apoBHe TYPOMHBH WJIM JBHTATENH
BHYTPEHHETO CTOpPaHUS, aBTOMATHYECKH BKJIOHalomuecs B paboTy B MOMEHT
MpeKpamnieHusl NOLAa4YH JeKTPHUECKOro TOKa.
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Jis obecrievenns GecriepeGONHON MOXauH BOAL NTOMHMO YCTAHOBKH pe-
3epBHBIX arperaToB 3a4acTyi0 OKasniBaeTcss HEOOXOLUMEIM AYy6IHpOBaHHE BO-
103a00pHBIX COOPYXEHHH H BOJOBOJOB HAaCOCHHIX CTAHIHI, a TaKXe yCTpOi-
CTBO IIE€PEKJIIOYAIOMIHX KOJJIEKTOPOB, YCAOXKHAIOIIHX KOMMYHHKADHH CTaH-
LUH H, CIeJ0BATENbHO, YIOPOXKAIOWHKX €€ CTPOUTEAbCTBO H 3KCIYaTAlMIO.

B 3akulouenne cliefyeT OTMETHTB, YTO BLIGOp THIA H KOHCTPYKUHH 371a-
HHS BOJNONPOBOAHOH HACOCHOH CTAHUMH M DelIeHHe CXeMbl ee KOMMYHHKa-
AMA TOMKHBI OPOH3BOLHTBLCS ¢ yueToM HeobOxoxuMocTu obecneuenusn: Hanoo-
Jee 3ppexTHBHON paboOTel 3HepreTHYeCKOro 060OPYyAOBaHHS; HAJEKHOCTH H
ymo6cTBa 3KCIyaTaluH; HaMMEHBINHX JIOTePh HANOpa; HajeXHOTo NeHCTBAA
IPOTUBOHALTPANMOHHBIX YCTPOHCTB, THIPOH3OMSINHY, APEHAXKEN H T. J.; BO3-
MOXKHO KOPOTKHX CPOKOB CTPOHTENIbCTBA.

Ilpu cocraBneHHH NPOEKTOB HACOCHBIX CTAHIHE HEOGXOAHMO CTPEMHTbCS
K MAaKCHMaJbHOMY HCHOJb30BAHHIO HMEIOIIHXCS THUNOBLIX PELIeHHH KaK Beel
CTAHLMH B 1€JIOM, TaK U OTAEJbHBIX €€ Y3J0B H COOpYXKEeHHUH.

§ 58. BCACBIBAIOHIHE TPYBONPOBOAbI

BcacniBaomue TpySonpoBoasl, npenHasHaueHHble A4 HagexXHOro, Gecie-
peboitHOro, ¢ HaHMeHbLUIHMH TIOTEPSIMH 3HEPTHH TIOABOLA BOAL K HAacocaM,
ABAAIOTCA OJHHM H3 Hanbo/iee OTBETCTBEHHBIX JE€MEHTOB HACOCHOHR CTaHUHA,

OcHoBHEIM TpeGoBaHHEM, NMPeIBABASEMEIM K BCACKBAIONMM TPYGONpoBO-
JAaM LeHTPOOEeIKHEIX HAcOCOB C TOYKH 3peHHst obecneueHHss HMH HANEXHOTO H
GecniepeboiiHoro noasoia BOABI, ABJISETCA HX BO3L YyXOHENpPOHHI AeE-
MOCTh, TaK Kax, N0 NaHHBIM MHOT'OYHCJEHHBIX ONBITOB M Hab/I0eHHi, no-
TlaJlaHHe BO3JyXa B MEXKJOMNACTHHE KaHaJbnl pafoyero Ko.jeca Hacoca BeCh-
Ma OTPHIATEJAbHO CKa3bIBAeTCS Ha ero xapaktepucTukax. Jlaxe He6osblroe
(m0 1% B 1 M® BOABI) HaJTHUMe HEPACTBOPEHHOTO BO3LYXa MOMKET YMEHbIUHTD
Tofauy Hacoca Ha 5—10%, a npH yBenHUEHHHM COIEpKaHHA BO3AyXa [0
10—15% Hacoc TepsieT BCAaCHIBAIOIIYIO CIIOCOGHOCTL H IIPOHCXOLHT CPHIB €ro
PaboTHL.

B cBs3# ¢ 3THM Bce CTHIKH Aertanell TpyGONPOBOJAOR BHIIOAHSIOT TepMe-
THUHbIMH. HaunGoslee npeanouTHTeNbHBIMH SIBJASIIOTCS CBapHHE COSJHHEHHS.
B ciyyae nmpaMeHeHHST 60JITOBBIX COeAHHEHHH KO BceM (pJaHIaM BcachIBalo-
wero Tpybonposona xoaxeH OHTb ofecneueH LOCTYI, ¢ TeM 4TOOH  MOMKHO
ObIJIO KOHTPOJIHPOBATb HX COCTOSIHHE H CHCTEMATHUECKH NOATATHBATL GOJITHI.

Bo usbexanue nmonalaHud BO3LYXa BO BCacHIBAIOIIME TPYyGOIpOBOJ, ue-
pes cBOGOIHYIO MOBEPXHOCTb BOABl B BOJCIPHEMHOM COODYXEHHH BXOXHOE
OTBepcTHe TpyGonposofa saray6asor Ka 0,5—1;5"M HuXKe CaMOro HH3KOTO
yposHs. Ecnu Hesn3s obecneunTh HeoGxodWMOe 3arayGieHne, cjienyer yc-
TAHOBHTb Ha KOHIAX BCachIBAIOIHX TPYO 3KpaHH, NpeJoTBpallapine o0pa-
_"30BAHHE BOPOHOK BOKDYT TPYO0 U, CIENOBATENBHO, IONANAaHHe B HUX BO3JyXa.

HAuna npenoTBpameduss oOpa3oBaHHS BO BcachlBaWIeM TpyGomnpoBoje
“BO3JIyIIHBIX MeWKOB TPYOGONPOBOMX NPOKAAALIBAIOT € MOABEMOM B CTOPOHY
nacoca (ykiaoH He MeHee 0,005), uTO6H BO3LYX, BHIAEAHBIIHACH H3 BOAH B
- 30HAX € MOHHXEHHBIM AaBJeHHEM, MOT CBOGOLHO ABHTraThCH BMeCTe ¢ BOJAOH
K Hacocy. I1o 3To# XKe npuYHHE NpPH nepexose ¢ OXHOro AHaMerpa Ha ApYroi
Ha TOPH3OHTAbLHEIX y4acTKax TPyOONPOBOAA NPHMEHSIOT TOJBKO . «KOCHE»
TePEXo/ibl C TOPH3OHTaNbHON BepxHel ofpasylomefi, Ha puc. 1071 moKa3ausl
TPUMEphl HENIDAaBHJIbHOTO H IIPABUJBHOIO PAaclOJOXEHHS BCachiBAIOLIEro
TPYSONpOBOJA H NPHCOSHHEHHUS €ro K Hacocy.

loTepu sHepruum BO BcacHBalomeMm TpybompoBopge
~He TOJBKO MPHUBOAAT K HEOOXOAHMOCTH yBeTHUYeHHs Hanopa [dopmyia (2.6)]
¥ MowHOCTH [opmynaa (2.10) ] Hacoca, HO H BHISHIBAIOT yMeHbIIEHHE HaBJie-
HHUA Ha BXoje B Hacoc [dopmyna (2.64)], cnocoGCTBYS TeM caMblM BO3HHK-
HOBEHHIO M PA3BHTHIO KaBUTAIUH. ‘

£ l1a yMeHbIIEHHS! NOTePb. SHEPIUH BCACHIBAWINHA TPpYyOGOIPOBOA J0JKeH
OBITh BO3MOKHO MeHbIHel JJIMHB H HMeTb MEHHMAJbHOE ~YHCA0 (ACOHHEIX
yactell (KOJeH, OTBOLOB, TPOHHHKOB H mp.). 1 : -
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Puc., 10.1. HempaBunisuoe (@) u mpasuabHoe (O) pPacloNOXeHHe BCACHBAIOWHX TPYO
! — BO3AYWHBIH Meliok; 2 — apsaMolt nmepexos,; 3 — xocoll nepexon, :

g 4

RS

Puc. 10.2. Pacnonoxenme BCAacHBalOmed TPYGH B APHEMHOM xanepe

JInamerpn BcachBalomux TpyS, GacoHHBIX wacTefl ¥ apMaTypsl onpele-
JsxT pacyetoM. g mpe/BapHTeNbHOrO BHIGOPa MOXHO PYKOBOJACTBOBATD:-
Csl 3HAUCHHSAMH NONYCTHMBIX CKOpOCTed, M/c:

nﬁi‘mnameme -néécuaélomnx' T™Yy6 1o 250 MM . 7 R Xy e
>N > ~».  » 300—800 » . .-, . . oL l=RB
» v o» » » cepme 800 MM . . ... . L 152
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Puc. 10.3. Henpasuabioe (a) w mpasuibioe (06) pacmosoxerue BCachIBAIONHX TpyG B OpH-
©MHOH KaMmepe

/-—b‘

3 7 DN'

4 5/

Puc. T04. ‘CxeMa NOABOAAIIEX H BCACHIBAIOLNX TPYGONPOBOLOB HACOCHOM »c'ra'uuyryl oAb~

€Ma pasfieNbHOTe THHA
1 — oroncBoK; ? — caMoredgad JHHEY; 3 — BOJONDHEMHHK; 4 — BCacEBaiOIlAe prdonpoau%u; 5 — craH-
mEs; 6 — KaMepa uepeKkuouenns
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JJIst yMEHbIIEHHsT MECTHLIX TOTepb NP BXOJE NMOTOKAa BO Bc‘acmBaxomy}o<)
Tpy6y AHaMeTp BXOZHOTO ceueHHs Diy YBEJHUHBAOT TIO CpPaBHEHHIO C iua- ﬂ
METPOM TPYOh drp. O6biuno mpuHAMAOT Dpx=(1,25...1,5)drp. TIpu meHt- 5
paJibHOM yIJ/ie KOHYCHOCTH BXOZHOH yacTH 8—I16° 1amHa ee cocTaBiasieT
lk=1(3,5...7) (Dpx— drp). TIpHeMHBle KIATAHB H3-32 3HAUHTENbHBIX THI-
PaBJIUYECKHX CONPOTHBJEHHH, CO3[aBaeMbiX MMH, YCTAHABJHBAIOT JHILIb HA
HeGOJIBIINX H, KK NPaBH/IO, BPEMEHHBIX HACOCHBIX YCTaHCBKaX, HMEKNHX
ANaMeTp BcachiBalolueir TpyOw He Gosee 300 MM.

BecnepeGolinass paGota Hacoca H MHHHMYM THIADABJHYECKHX NOTEPb BO
BcachIBAIOIeH JHHHE OGECIeYMBAIOTCS TaKXKe NPAaBHUJIbHBM pPacno-
JTOXeHHEM BCacCHBAaWUWHUX TPpYyO B IPpHeMHOH KaMepe HacOCHOF
cTaHUHA. PaccTosHHEe OT BXOJHOTO CEYEHMs BCACHIBAIOIIEH TPYOBl A0 IHA 4
CTEH KaMephl Wil TIPUsAMKa ClellyeT IPHHHMATh TAKAM 00pa3oM, uTo6nl cKO-
POCTH MOIAX0Ka BOMHI K _ OToJIOBKY OBIIN He GOJbIIe CKODOCTH TeUeHHsi BO

BXOXHOM CeTeRdH. [loJyualolliecs IPH 5TOM pa3Mephi HOKas4Hbl Ha pHE.
102, a7 ,

IHupuHa BOXONDPHEMHOR KaMephl OOBIYHO TIPHHHMAeTC B=3D%x
(puc. 10.2,6). Ilpu HeoOXOZHMOCTH yMeHbIIeHHs! (PpOHTA BOAO3aopa MOK-
Ho npuuuMath B=(1,5...2,5)Dsx. MunumMansHasy IJuHa KaMepul L ompene-
JAETCA M3 YCJOBHS, UYTO OTHOLIEHHe oObeMa BOILI B NpHeMHOH Kamepe WK
cpexHeit mopaue Hacoca @Q IOJAXHO ObITb He MeHee R=15..20, 1. e,

W
A AL L
Q Bh

&
o

I

o)
=

Ilpu Hanuyun B BONONPHEMHOH KaMepe MBYX M Gojiee BCACHIBAIOIUX
Tpy0 paccTosHHe MeXAY HMMH JO/NXKHO OBITb He MeHee (1,5..2)Dgzz. Bsa-
HMHOE DACNOJIOXKEeHHe TPYO IpPH 3TOM JOMXKHO HCKJIIOYATH BO3MOKHOCTL
BJAHSAHHUA PabOTalOWIUX HAcOCOB APYr Ha japyra. Hekotopble npumepn mne-
NPaBHJIBHOTO H NPaBH/ILHOTO PA3MEILCHHS BCACHBAOHIMX TPY6 B NpHeMHOMN
Kamepe nokasaHlsl Ha puc. 10.3. ‘

Huceno BcachiBalOMmAX TPyO Ha HACOCHBIX CTAaHUMAX | monpeMa, CoBMe-
LEeHHHX C BOJ03a00PHBIM COODYXKEHHeM, OOBYHO NPHHHMAIOT PaBHEIM YHC-
JIy YCTAaHOBJIEHHBIX HacocoB. [Ipu oTHOcHTEN5HO GONMBIION [IJHHE BCACHLIBAIO-
IHX JHHUE W OPH CJAOXKHBIX JIOPOTOCTOAIIHX KOHCTPYKIUHUSX BOLONPHEMHBIX
COOPYXKEeHHUH, UTO XapaKTepHO IJs1 KPYNHBIX HAaCOCHBIX cTaHuui I nmoamema
pasjesLHOTO THIA, a TaKXe HJas HacocHmx craHuwiy Il noxmema, obopyno-
BaHHBIX GOJIBIIMM YHCJAOM PabOYHX H Pe3epPBHHIX arperaToB, AONYCKAETCSH
MeHblIee YHCJIO BCACHBalOIUX TPyO, ueM uucao HacocoB. UHcso BecacHBalo-
IMHX JTHHHA [PH 5TOM Ha HACOCHBIX CTAHIHMSAX NEPBOTO H BTOPOrO KJaccoB
Ha/IeXKHOCTH JEHCTBHS HE3aBHCHMO OT YHCJIa TPYNN HACOCOB, BKJIOYAd TO-
J)KapHhie, 10JAXKHO ObITb He MeHee JBYX. _

Ilpu BHIKJ/IIOUEHHHE OQHOH JHHHE OCTAJbHBIC AOJKHBI OHTb PACCUNTAHE Ha
MPOIYCK IOJHOIO pacxola AJs HACOCHBIX CTAHIMH NepBOTO H BTOPOro KJac-
COB HaIEeXHOCTH HedcTBHs ¥ 0,7 pacueTHOro pacxoja IJs CTAHUHA TpeTbe-
Io XJnacca. i

YeTpolicTBO OHOH BcachBaWOIEH JIHHUH JONYCKaeTcd Ha HACOCHHIX.
CTAHUHUSAX TPETHEro KJacca HaJeXHOCTH AeHCTBHA W/IH Ha NPOTHBONOXKAP-
HBIX HACOCHBIX CTAHLHSIX NPH yCTAHOBKE OJHOTO pa6ouero moXapHOro Ha-
coca. :

B oThenbHBIX \CyUaAX TIPH HeOGXOAMMOM 3KOHOMHMYECKOM OGOCHOBAHHM
HACOCHbIE CTAHIUH CHCTEM BOJOCHAOXKEHHS MOTYT HMEThb YHCJIO BCachiBalo-
INHX JHHUH, IPEBBIIAIONIEE YHCIO YCTAaHOBAEHHBIX HacocoB (puc. 10.4).

Ilpu uncie BcachBalOmuX TPYGONPOBOLOB MeHbIIE UHCAA YCTAHOBJEH-
HBIX HAcocOB i/ ofecrneyenus 3a60pa BOABI JIOGEIM HAcOCOM TPyBONpoBO-
Ibl 0GbEAHHSIOT KOMJIEKTOPOM C NEPEK/IOUaOMUMHA 3aJBHKKAMH.
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~Ha puc. 10.5, a nokasaza
cXeMa MOABOLa BOAbL JABYMS
BCacbIBAIOIIMMH TpyOaMH K ge-
THIPEM HAcocaM, MPH KOTOpOH
ofecneunBaeTCd MOCTOSIHHAS pa-
60Ta ABYX HACOCOB BO BpeMs pe-
MOHTA JI060H TpyOb HaH 34-
JABHXKH, a Ha puc. 105, 6 —
4 cxeMa KOJJIeKTOPHOr0 THepeKJIo-
! YeHHS TpeX BCACHIBAIOLIAX TpPY-
, ] 600pOBONOB  IHECTH HACOCOB,
2! i? 3 obecrieunBamomas IOPH JOOBIX
d) -, : YCAOBUSIX TOCTOSHHYIO pabory
P2 - 4etnlpex Hacocos. M3 mpusenen-
J E% - HbIX TPUMEpPOB BHJIHO, UTO YyCT-
4 z . POHCTBO BCACHIBAIOLIErO KOJIJICK-
TODA 3HAYHUTEJBHO VCJAOKHSET
KOMMYHHKAIHH H YBEJIHYWBAET
: pasMephl 3MAHUA CTAHIHH.
i X Beacrisatomse tpy6onposoas:
KaKk BHYTPH 3JaHHUS HacOCHOH

Prc. 10.5. KoalekTopHELe MepekoerHs CTAaHUMH, TaK H BHe ero o6bTHO
BHIMOJIHSIIOT M3 CTaJbHBIX TPYO

Ha BCacHIBalOIHX U HamoOPHBIX pr60-

poBOKAx Ha CBapKe ¢ IpUMeHeHHeM PJuan-
LIeBEIX COCIHHCHHH JHIIp LJARA

OPHCOENHMHEHHS K apMarype u

Hacocam.

Hapx noBepxHocThio 3eMaH
BCachIBalOIHE TPyBONpOBOLLE
YKAaIbBAIOT HA ONOPH, IIPH yC-
TaHOBKE 'KOTOPBHIX HEO6XOAHMO
\‘-_b 1007_ YUMTBIBATH TOJILIHHY CJI0S Hapy-
' LIEHHOVW CTPYKTYpPhl TpyHTA H
| raybuny npomepsanusi. Paccros-

HHe MEXJY ONopaMH OIpeies-

a’ / €TCsl  CTATUYECKHM  DAaCUYETOM

- NI N S ,/r Tpy6Bl Kax HepaspesHOH MHOTo-
7%y /’af/ _IpOJIETHOH GaJKu.

BcacuBalomue Tpy6onposo-
JAbl, NPOXOAsIHE B TpaHIIeax,
YKJIaABHBAIOT Ha  NOATOTOBKY
TOJILHHOX 5—10 cM M3 KpyIHO-
8EPHHCTOrO necka, IebHs WJIH
MeJIKOro rpasus. Hapyxuywo mo--
BEPXHOCTh TPYOOHIPOBONOB IIO-
KPHIBAIOT OUTYMHOY THIPOM30-
: Jsuuel ¢ 06BepTEHIBaHHEM CTPO-
ST T T ' uTeJbHOR OGyMarofi HJaM MeEIIKo-
4 BUHOH. 3ateM TpyBompOBOLLI
3aCHIIAIT IPYHTOM.

B c/10XKHBIX TeoJOTHYECKHX
YCJIOBHUSIX M/ TIPH  Pa3MeUIeHHH
: BCachiBAIOIIEro TpyOOnpoBojga B
‘TeJIe TIOTHHLI M3 MEeCTHbIX MaTepHaJIOB BCachlBaloUIMe prﬁonpoaonu yKJIa-
JbIBAIOT B CHENHANbHOM rajepee.

.. Ilpu nenosib30BanuM HA ‘HACOCHBIX CTAHUHAX B KA4eCTBE OCHOBHBIX arpe-
‘raToB MomHHX (Q>>2 Mm3/c) LeHTPOOEKHBIX H OCEBHIX HACOCOB  (THNOB B,
"0 u OIT) TTOABOM BO/Ibl K HUM 1/l YMeHbIIEHAs IOTEPb HANOpPA OCYMECTBJIs-
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€TCSl ¢ TOMOIIbI0 H3OTHYTHIX BCACHIBAIOIIHX TPYO OTHOCHTENBHO CJOXKHOH
$opMBl, yeTpanBaeMbix B 6eTOHHOM 6/0Ke MOABOIHOM YacTH 3AaHus. Huc/io
BCacChblBalOUiuX prﬁ B 3TOM cJydae paBHO YHCNY YCTAHOBJ/IEHHLBIX HAaCOCOB.
@®opma u pasmeps Tpy6 (puc. 10.6) ycraHaBJHBAIOTCA 3aBOJOM — H3TOTO-
BHTeJIeM HacOCOB.

§ 59. HAIOPHBIE TPYEONPOBOIB

HanopHele Tpy6onpoBoAR NpeNCcTaB/IsSIOT COOOH TIHMAPOTEXHHYECKHE CO-

OpY:KeHHs, KOTOpble TPAHCNOPTHPYIOT BOAY, HAXOJSAMYIOCA 10J JaBJeHHEM
(HamopoMm), OT HACOCOB K OYHCTHHIM COOPYIKEHHSM, T€XHOJOIHYECKHAM YCTa-
HOBKAaM HJIM HEMOCPEeACTBEHHO K moTpeOuTenio. B coBpeMeHHOH NpakTHKe
CTPOHTENbCTBA BOLONPOBOAHEIX HACOCHBIX CTaHIHMH NPUMEHSIOT TpyOompo-
BOIBI CAMbIX Pa3JHuHBIX nuamerpoB — oT 0,1 no 8 M, paccuHTaHHble Ha Ha-
-TIOpP BOJBI OT HECKOJIbKHX METpOB A0 coTeH MerpoB. (CxeMa KOMIOHOBKH,
KOHCTPYKTHBHOE PEllleHHE H MaTepuas HalopHHX TPyOOnpOBOAOB NOMHMO HX
Ha3HAYeHHS, Pa3MepPOB U IPOTAXKEHHOCTH B 3HAUMUTEJIBHOH CTENEHH 3aBUCAT
OT PACIOJIOXKEHHUsA: BHYTPH UJH BHe 3JaHHS HACOCHOH CTAHIIMH. ‘

BHemHue HanopHele TpyOONpPOBOJABl, CTOHMOCTb KOTOPBIX BCJAEICTBHE
HX 60JbLICH NMPOTAXKEHHOCTH (AOcTHrawoouieii B pane cayzaes 100 km H 6o-
Jgee), CAOKHOCTH TPOKIANKH Tpacchl H OOU/IHS BCTIOMOraTeJbHHX COOPYXKe-
Huf H 06OpYIOBAHHA MOXKET 3HAUHTEJbHO NMpPeBHINATh CTOMMOCTb HaCOCHOH
CTAHILIMH, SBJSIOTCH NpPeIMeTOM CIelHaJbHOrC M3yUeHHS H B HacroAunleM
Kypce He paccMaTpHBaioTCH, o

BHyTpHCTAaHULHOHHB € HalopHBE TPyOONPOBOALI, KaK IIPaBHJIO,
ofopynoBaHHble O6paTHBIM KJAaHOM, 3aJBHXKKOH H PacXOAOMepOM, Ipel-
Ha3HaueHH JJIs N0Jayy BOAK OT HACOCOB K BHEIIHHM HAmopHbIM TpPyO6oIlpo-
BOJaM. .

OO6nIuHO B cHCTEMax BOAOCHAGXKeHHs. yCTpaHBalOT JBa HalOPHHX TPyG6o-
[IPOBOjJIa M TOJbKO B PeNKHX clAyuasx— TpH H Goaee. Uucao ycranaBiuBae-
MBEIX H2 CTaHIHH HACOCOB, TAKHM O0GPa3oM, MPEBHINAET YHC/IO HHTOX TPYyGo-
TPOBOJOB, H TIOATOMY BO3HHKAaeT HEOOXOAUMOCTb B YCTPORCTBe COOPHOro
KOJLIeKTOpa. PasMenieHue 3a/IBIUXKeK Ha KOJJIEKTOpe H HATIOPHHX TpyO6ompo-
BOAAX (BHYTPHCTAHIUUOHHEIX M BHEIIHHX) AOJXKHO ofecrneduBaTh BO3MOXK-
HOCTh CMEHHB! HJIH PeMOHTa JI060ro W3 HACOCOB, BHeIIHEer'o HamnopHOro Tpy6o-
TIpOBOJid, OGPATHBIX KJAaNaHOB W OCHOBHBIX 3afIBHXKeK IIPH HeNpephiBHOA MNO-
nade BOAH Ha XO3SHCTBEHHO-NHThEBhE HYXAB B pasMmepe, IpPeLyCMOTpEH-
HOM KJIaCCOM HaJCXKHOCTH AEHCTBHA HACOCHOH CTAHIHH.

Ha npaxtuxe npHMeHSIeTCS MHOTO PasjHUHBIX CTIOCOGOB KOJJIEKTOPHOIO
TMEPEKIIOUEHHs] HaOPHBEIX TPYGONPOBOAOB BHYTPH KDPYIHBIX BOAONPOBOIHBIX
HacocHBIX craHnui. Tax, cxeMbl KOMMYHHKaLu#i, NpHBefeHHEle Ha pHc. 10.6,
o6ecreynBalT OCTOSHHYIO paboTy ABYX H 4eThIpeX HacOCOB COOTBETCTBEHHO
H3 YeThipex ¥ IIEeCTH, YCTAaHABJIHBaeMblX Ha CTaHUMH. B 3aBHCHMOCTH OT 4YHC-
Jla arperaToB, THNIA OCHOBHBIX HACOCOB M KJjacca HaJeXHOCTH HeHCTBHSA
CTaHUMH BO3MOXKHO 60JBIIO: YHCAC BAPDHAHTOB.

ITpakTuveckH monHOH GecrnepeGOHHOCTH B NOJAUE BOLBi MOXHO JOOHTbCH
VCTAHOBKOH ABYX KOJJEKTODOB WJH IIPHMEHEHHeM KOJbLUEBOH CHCTEMBI coe-
JIMHEHHsI HACOCOB, KaK 3TO nokasaHno Ha puc. 10.7. B cucreMax, nokKasaHHBIX
Ha cxeMax @ H 0, MOXHO PeMOHTHPOBaTh M00YI0 H3 3aABHIKEK MPH OTKJIO-
YeHHH BCETO JHINb OJHOTO HacoCa He3aBHCHMO OT obmiero mx uucia. Eme
Soabmyio GecnepeGoitHocTh B paGoTe HAacocHO# cTaHUUH obecmeynBaeT cxe-
Ma 8.

PaccMOTpeHHble cXeMbl BHYTPHCTAHIHOHHBIX KOMMYHHMKallHii HAIOpPHBIX
TpyGONPOBOLOB € KOJJMEKTOPAMU M OOJBIIMM YHCIOM . 3aJBHXKEK TPeGYyOT
3HAUHMTENbHOTO YBEJHUYEHHS pa3MepOB 3LAaHHT HACOCHOM CTAHIUUK H, CJeL0oBa-
TEJNbHO, TIPHBOJSIT K YAOPOKAHHUIO €ro CTPOHTENbHON cTouMOCTH. CylecTBeH-
HOTO YMEHBbIIEHUS HIHPHHBI 3[aHHS MOXKHO NOOHTLCA pa3MellleHHeM apMa-
TypH.HacoCa Ha BEPTHKAJbHOM yuacTKe HANMOPHOrO TpyOONpoBoja, B pe3yJb-

173



TaTe 1ero COOPHBIH KOJJIEKTOD OKa3BIBAETCH PACIONOMKEHHBIM 3HAUHTEJIbHO
Bhlle HacocoB (puc. 10.8). HensbexxHoe npH 3TOM yBeqHYCHHe BHICOTH 371a-
HHSl CTAHUUH TIO3BOJAET NPHMEHSITH 3Ty KOMNOHOBKY JIHLIb AJS 3aray6JeH-
HBIX HaCOCHBIX CTAHUMH WIAXTHOrO THIIA.

JlJIst Ha3eMHBIX M YaCTHYHO 3arayG/IeHHBIX HACOCHHIX cTaHLui Gosee npu-
CMJIEMbIM OKa3HIBAETCS pElIeHNe, NIpH KOTOPOM HAIOPHBIH KOJJIEKTOp C 3al-
BHXKKaMd pasMellaeTcss B OTAeJAbHOM IIOMENIeHHH, NIPHMHIKAIONEM K CTeHe
3/aHHUs1 HACOCHOR CcraHnuu (cM. puc. 10.5,6).

OxoHUaTeNbHBIH BbIOOD CXeMBI KOMIIOHOBKH H pa3MelllcHHs BHYTPHCTAH-
IMOHHBIX HAaNOPHEIX TPYGOIPOBONOB JOMKEH NPOH3BOJHUTLCT HA OCHOBE TeX-
HHKO-9KOHOMHYECKOTO CONOCTABJIEHHS BCEX BO3MOXKHBIX BAPHAHTOB.

CKOpPOCTb IBMIKEHHS! BOABL B HATIOPHLIX BHYTPHCTAHIMOHHBIX Tpy6onpogo-
Jax npuanMaiot: 1—1,5 M/c ana Tpy6 mmaMerpom no 250 mm: 1,2—2 Mm/c
niaa Tpy6 amamerpom ot 300 mo 800 mm; 1,8—3 m/c mas Tpy6 AuaMerpoM
6osee 800 mm. ‘

AR Abd T

Puc. 10.7. CxeMbl BHYTPHCTAHUHOHHBIX KOMMYHHMKAIMH HaNOPHBIX TpyGOnPOBONOB

Bo nsbexanne GONBIIMX THAPABIMYECKHX TNOTEPh CKOPOCTH NBHKEHHS B
HaOPHHIX TPYGONPOBONAX HOMKHA ObiTb, CTPOTO TFOBOPS, He Gosee 1,6 Mm/c.
OnHako A1 yMEHBIUICHHS AHAMeTpa 3aJBHIKEK, UTO npu ux HoAbLIOM yHCe
GJIArOIPHATHO CKA3LIBAETCSt HA CTOMMOCTH BHYTPHCTAHLHOHHBIX KOMMYHH-
KaluH, 1HaMeTp TPyGONPOBOIOB YMEHBIIAIOT, YBEAHYHBAS CKOPOCTL 10 3 Mm/c.
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Puc. 108. TopusonranbHasi B BEPTHKA/NbHAA KOMIOHOBKH HalOPHBIX BHYTPHCTAHUHOHHBIX
TpyGOnpPOBOLOB
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[Ipu BHIGOpE pacueTHBIX CKOPOCTel B PeKOMEHIyeMOM [HanasoHe HeoGXOMH-
MO YUHTBIBATh, UTO B pslle c/lydYaeB, HAaIDHMep IIpH COJepXaHMH B BOAE
B3BEMICHHLIX HAHOCOB, MOXET OKa3aTbCsi 3KOHOMHYECKH LeJeco00pasHbIM
YBCIUYHTD AHaMeTp TpyOonpoBozaos. Obmiee npaBu/Io, KOTOPOe CIeAyeT NIPH
3TOM cOBJI01aTh, 3aK/AOUAETCS B [JIABHOM YMEHbIIECHHH CKOPOCTH TEYEHHS
BOJBI OT HANIOPHOTO NMaTpybxa Hacoca IO BHEIIHEro HaMopHOro TpyGonpo-
BOJA.

Tpy6onpoBo/ibl BHYTPH 34aHHsI HACOCHOH CTAHUMM OOBIYHO NPOKJabIBa-
0T H3 CTAHZXAPTHBIX CTaJbHBIX TPYO ¢ HaBapeHHBLIMH (pJIaHIaMU I/ COeldH-
HeHHsT ¢ DACOHHBIMH 4aCTAMH M apmarypofl. HapyxHyio noBepxHOCTb TPyO
ocjle COOTBETCTBYIOIIEH NOATOTOBKM OKpallHBaloT. IlBer kpacku Ans Ha-
MOPHBIX H BCACHIBAIOUIHX JIHHUH J0J2KeH OBITh Pa3JHIHBIM.

§ 60. PACTIOJIO)KEHUE HACOCHBIX ATPETATOB M ONPEREJIEHHE
OCHOBHbDBIX PASMEPOB 3JAHHSI HACOCHOH CTAHILLHH

PacnonoxeHne HaCOCHBIX arperatoB ¥ TPyOONpOBOAOB B 31aHHH HacoC-
HOHI CTAaHIOHH NOJXKHO ofecneydBaTh HALEKHOCTb AEHCTBAS OCHOBHOTO H
BCHIOMOTATEeJNBHOTO OBOPYNOBaHHs, a TakikKe yA0OCTBO, IPOCTOTY H Gesomnac-
HOCTL ero o6cay:xuBanus. O6opynoBande OOLIYHO KOMIOHYIOT HCXOHA H3
MUHHMAaJALHOH IIPOTAXKEHHOCTH BHYTPUCTAHIMOHHEIX KOMMYHHKALKH H C yye-
TOM BO3MOXKHOCTH PACIIHDEHUS CTAHIHU B OyAyLIEM.

CxeMa pacno/IOKeHHsI arperaToB B 3JaHHUM HACOCHOH CTaHUHH LEIHKOM
W NIOJHOCTBIO OnpenessieTcs THIOM, PasMepaMH W YHCIOM OCHOBHLIX HACO-
COB, 2 Takxe (POPpMOH MAIUHHHOrO 3TaHUA B IJIaHe.

ITpuMeHHTeNBHO XK NeHTPOOEXKHBIM Hacocam C TOPH3OH-
TaAbHBM BAaJOM, yCTAaHABJAMBAEMBIM B MAIIMHHOM 3JAaHHH T pHA M O-
yroabHuo# ¢opMe, Haubo/AbLIee PACIPOCTPAHEHHE MONYYHIH CASAYIOLIHE
OCHOBHBIE CXeMBbl pacnojiokenusa arperatoB (puc. 10.9):

a) ONHOPAAHOE PaclO/OXKEHHE arperaToB NapaJuleNbHO NPOAOJABbHOH OCH
CTAHIUH, ‘

6) ONHOPSAHOE PACIOJONKEHHE arPeraToB NepHeHAUKYJSIPHO IPOROIBHOH
OCH CTAaHILHH;

B) OJHOPSHOE PACIOJOXKeHHe arperaToB HOjx YIJIOM K IPOLOJBHOH OCH
CTAHIIUY;

r) ABYXpALHOE PacllojOKeHHe arperaTos;

1) ABYXpSiIHOE DACHOJOXKEHHe arperaToB B INAXMaTHOM MOPAIKE.

JLOCTOMHCTBAMH OJHOPSTHOTO Ppacno/OXkKeHHs arperaToB INapaJsliesibHO
npodoabHol ocu crarmuu (cM. puc. 10.9, @) ABAAIOTCA KOMIAKTHOCTb pa3-
MeleHusl 060pyAoBaHHA M HeGoJblias MIMPHHA MalIMHHOTO 3fAaHust. Oco-
6eHHO BLITOJHA 3Ta cXeMa IIPH NPHMEHEeHHH JABYCTOPOHHHMX HACOCOB, Y KOTO-
PHIX 'BCACHIBRIOIAS ¥ HaNOpHAs JHHHM DACIOJaralTcs B IJIOCKOCTH, IEP-
MeHIUKYJASpHOH ocH Hacoca. HemoctaTkoM siBsisieTcs Gospiias LInHA 31a-
HHSl HACOCHOH CTAHIMW, MOSTOMY IpPHMEHEHHEe TOH CXeMEl LeJ1eco00pasHo
npy HeGOJBLIOM YHCJe arperaTos.

K mocToMHCTBaM BTOPOH CXeMbl OHHOPSAHOIO paclOJIOKEHHS arperaToB
(cM. puc. 10.9, 6) cienyer OTHECTH: KOMIIAKTHOCTb PasMelleHHs 060pyAoBa-
HHS, KAK 4 B NEepPBOfi cxeMe, H 3HAUHTENBHO MEHBUIYIO JJIMHY MAaUIMHHOTO
snanus. Ocobble MpeHMyLIECTBA HMEeT 3Ta CXeMa MpH NPHUMEHEHHH Haco-
COB KOHCOJIBHOTO THIIa, Y KOTOPBIX BcachblBalouiash JHHHS MOAXOAHUT K TOPUY
Hacoca. OfHAKO IHpHHA MAIIMHHOIO 3JaHHSI HACOCHOH CTaHUHH NPH TAKOH
cXeMe PacloJIoKeHHST HeCKOJbKO YBeJHYHBAETCS.

[Tpx OXHOPSAHOM pPaclOJOXKEHHH HaCOCHBIX arperaTtoB MO yIVIOM K Mpo-
JIOJBLHOMN ocH 3Manus craHnmu (cM. puc. 10.9, 8), B u3BecTHOH Mepe, O6benu-
HAIOTCS AOCTOMHCTBA MEPBHIX ABYX cxeM. 3a cyer HeGOJBLIIOro, MO0 CpaBHe-

HHIO CO BTOPOH CXeMO#l, yBeJIHUeHHS IJIHHH 3[aHHsl MOXKHO CYIIECTBEHHO
YMEHBIUIHTb €I0 MWHPHHY.
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Puc. 10.9. CxeMBl pacnoJOKEeHHAs arperatoB ¢ TOPH3OHTANBLHEIMH IEHTPOGEKHEIMH HACO-
CaMQ

Cxema ABYXpsIIHOTO pacnosioXkeHus arperatoB (cm. puc. 10.9, 2) Haxo-
IUT TIpEMeHeHHe NpH O0JBIIOM YHCJEe arperaToB pas3/jHYHOTO Ha3HauyeHHUd H,
cJIeloBaTeNbHO, Pa3HBIX pa3MepoB. IIpu TakoM paclosoXeHMH arperaToB
3HAYHTEJbHO YBEeJUUUBACTCS NPOJET 3/laHHA H YCJIOKHAETCH KOMMYHHKaNHUA
Tpy6OIIpOBOIOB. ,

IIlaxMaTHOe ABYXpSAHOe pacmnoJoXeHnue arperatos (cm. puc. 109, 9)
NPUMEHSIETCS NpH GO/bIIOM YHCJIe KPYIHHIX arperatos. PasmemeHnne BHYT-
PHCTAHIMOHHBIX TPYOGONPOBOLOB 1Mo 3TOH cxeMe 00jee KOMNAKTHO, 4eMm IO
npensiayuieii. Kpome Toro, sHauMTeJbHO COKPallaeTcd IVICIIAAb MAMIMHHO-
ro 3aJja, ecjH 3JeKTPOJBUraTeNd B OJHOM pPAXYy YCTAHOBHTbL C OLHOH CTOpO-
HBl OT HacOCOB, a B JAPYIOM — ¢ JAPYIOH CTODPOHBI, YTO BO3MOXKHO JIHIIL NpH
pa3HOM HanpaBJCHHH BpaIlleHHs HacOCOB.

Hias - BepTHKaJbHBX LEeHTPOOEXKHHX HACOCOB XapaKTepHO
OJHOPSAHOE PacIoJIOXKeHHe arperaTos. BAOJb IPONOJbHON OCH 3NaHHA CTaH-
nud. TIpH HaJWYMH Ha HaNOpHHX TPyOonposodax GOJLINOTO YHCAA apMarty-
Pbl MOXKHO HECKOJbKO YMEHBIIHTb HMIHDMHY 34aHUS 3a CUeT KOCOro nmpucoe-
JHHEHHS HX K COOPHOMY KOJJIEKTOPY HJIH K BHEHIHHM HalOPHBIM BOXOBOJAM.

Ha puc. 10.10 noxaszana momHass HacocHass craHiudg, o0oOpyloBaHHAas
BepTHKaJLHEIMH HacocaMu Goabmioi mogaun (Q==>5 m3/c), ycTaHOBJIEHHH-
MH B Ba PANia, YTO MO3BOJSET YMEHbUINTh NJIHHY 3JaHHS CTAaHIUH; IpHCOe-
AHHEHHE ABYX HACOCOB K OJHOH BCachBaIoOmMieH JHHMHM 3HAYUTENBHO YNpoIa-
eT CXeMy BHYTPUCTaHIMOHHBIX KOMMYHHKAUHH H KOHCTPYKIHIO BOAONIPHEMHH-
ka. Tlono6Hoe peileHHe MOMKET 0Ka3aTbCs FKOHOMHHUECKH Ikeieco0GpasHEIM
npH 60JbIIOM YHCJE arperarTos. :
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Puc. 10.10. Hacocuas crauuus I nogbema Kamm-amb-Kup6a (Cynas)

B cuny cneunduky KOHCTPYKUHH ¥ GOJBIIEX Da3MepoB NPOTOUYHOR 4acTw
OCEBHIX HACOCOB HX YCTAHABJHBAIOT HE3aBHUCHMO OT PacCNOJOXKeHUd BaJja (ro-
PH3OHTAJIbHOT'O, HAKJIOHHOTO HJIH BEPTHKAJBHOTO), KaK TIpaBHJO, B OJHH:
psl BAOJAb (hpoHTa BoAozabopa.

Kpyrane B njaHe MaulMHHBE 3[JAHHS THIHUYHBI JAA 3aray0/jeHHBIX
HACOCHBIX craHuuil. Ha Taxux cTaHIHUfX, COBMEIleHHBX ¢ BOAONPHEMHHKOM,,
HaunboJee 1enecoobpasHulM 0Ka3blBaeTCsd KOMbIIEBOE DACHONOKEHHe arpera--
roB. Oco6eHHOCTH KOMIIOHOBKH BHYTPHCTAHIHOHHBIX KOMMYHHKAaUHH oOIpe-
HeJsIoTCA CXeMoi mojBofa BoAB K Hacocam (puc. 10.11): wu3nyrpu (cxe-
Ma a) ujau uspHe (cxema 6) 3zanud. [Ipu pasngenbHoM pacloJOXKeHHH BOAO--
3abopa ¥ 3JaHHMs CTAHIMH HACOCHble arperaThl MOryT OBIThb PACHONIOXKEHB:
B OJHH HJH HeCKOJbKO DSI0B (cxeMa 8), YCTYNOM (cxeMa &) HJH pajgHasib-
Ho (cxema 0). ;

ITpn 11060k cXeMe pacnojoXeHHe HACOCHBIX Aarperatos B 31a-
HHUHM HACOCHOH CTAHIMM JAOJXKHO o6ecleynBaTh NOJAHYIO HX 6e30IIacHOCTL H
yRoOCTBO OGCAYXKUBAHUS, a TaKKe BO3MOMHOCTb MOHTaXa ¥ PasGOpKH Ha-
COCOB H 3JeKTPOJBHraTeMell.

[Mpoxox Mexay arperaTaMu IpHHHMaeTcs He MeHee | M IIPH  ycTaHOBKe
3JeKTpoABUraTesnell HanpsxkeHneMm o 1000 B uHe menee1,2M npu ycraHos-
K€ 3JeKTpOJBHrarTesefl Go/ee BEICOKOTO Hampsikenus. Bo Beex caywasx pac-
CTOAHUE MEXAY HeNOJBHXKHEIMH BHICTYNAOLWHUMH YacTAME OOOpyHOBaHHUSA
noMKHO ObiTh He MeHee 0,7 M. PaccTosiHHe OT AJHHHBIX CTOPOH GYHAAMEHT-
HBIX IJIAT HACOCHBIX arperaTos A0 CTeH LOKHO GuThb He MeHee 1 M. Hacocer
¢ Hepa3beMHbIM KODPIYCOM MO TOPH30HTAJbHOH IJIOCKOCTH, Y KOTODHIX BaJ C
pa6GouuM KOJIeCOM IpH JeMOHTaxKe BBIIBHTAeTCH HAPYyXKy N0 HaNpaBJCHHIO
OCH Hacoca, CJAelyeT YyCTAHABJMBATbD Ha PAaCCTOSHHH OT CTEH WJH APYTHX ar-
peraToB He MeHee ueM JJHHA Baja Hacoca miatoc 0,25 m (Ho He MeHee 0,8 M).
Taxoe Ke paccTOsiHHE JNOJKHO OhITb OCTABJEHO H JJIsI YAOOCTBA [eMOHTAaXKa
3JeKTPOOBHUraTeNell ¢ TOPH3OHTAJbHEIM BasnoM. [Ipoxom MexJy arperaramt
¥ JEKTPOpPACTpENeNUTENbHBIM IIIUTOM JI0JI3KeH OEITh He MeHee 2 M.

B 31aHHsIX HACOCHBIX CTaHIUH, 060PYAOBAHHEIX HeOOJbLUIMMH HACOCAMH
C 3JeKTpOoABHraTeNAMu Hanpsxennem no 1000 B n muamerpoM HAIOPHOrO-
‘natpybka g0 100 MM BKIIOUHTENbHO, JONYCKaeTCd YCTAaHOBKa arperaTtoB He-
MOCPE/ICTBEHHO Y CTeH, a TakXKe YCTaHOBKa [BYX arperaToB Ha ofHoM {yH-
namente Ge3 npoxofa MeXIy HEMH, HO C NIPOXOAOM BOKPVF HHX INHPHHOH
He Menee 0,7 M. o

Hexotopoe (mo 26—30%) ymeHbUIeHHe peKOMeHIAYyeMBIX pa3MepoB J0-
IyCcKaeTcs NPH pasMelleHUH o0O0OpyHoBaHMA B 3ariyGJIeHHBIX HAaCOCHBIX.
CTAHLIHSAX C MAIIHHHLIMH 3laHHSMH [IAXTHOTO THIIA.

BcnoMorareabHble Hacoch (JpeHaxHble, OCYLIHTE/NbHbe, Ba-
KYYM-HacCOCH ) OGBIYHO DACNOJIAraloT B CBOOOIHBIX MECTax MAaIUMHHOrO 3aJja
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TakuM 00pa3oM, uTOOBl 3TO He BBI3BIBAJIO YBEJAHUEHHS pa3MepOB 3AaHHUf.
JIJ1g TaKHX HACOCOB TPOXOA MOXKeT OBITb OCTaBJEH TOJbKO ¢ OAHOH CTODOHDI.
BakyyM-Hacochl BBHAY HX MaJblX Pa3MepoB H IIePHOAMYHOCTH PadOTBHI MOTYT
OBITH YCTAHOBJEHBI faKe HAa KPOHIITeHHAX HA CT€HAaX MAIOHHHOTO 3aJja.

HIuThl ¥ NyJbTH yIpaBJEHHS HACOCHBIMH arperaTaMud Y 3aJBHKKaMH
pacnoJaraioT, KaK IpaBusio, Ha GaJKOHAX HJH Ha MJIONIAAKax BJAOJbL CTEH.

PaaMeph MamIHHHOTO 3JaHHS CTaHIHMH B IIJaHeE Onpe-
NeJsII0Tes nocje Buifopa CXeMBl PaclosOoXKeHHsI HaCOCHBIX arperaTtoB H KOM-
MOHOBKH BHYTPHCTAHLMOHHEIX TPYOOIIPOBOLOB ¢ y4eTOM peKOMeHLyeMBIX
PACCTOSIHUI MEX/y CTeHaMH 3JaHHH H 3JeMeHTaMH 060PYAOBaHHUS.

Tax, mHpHHA MAIUMHHOrO 3[aHUSl MpefacTaBjasieT coOOH cymMMy [JIHH
YVYacTKOB TPYGONpPOBOAOB, (ACOHHBEIX yacTell H apMaTypH HA BCachlBalOLEH
W HANOPHOMH JIMHHAX HAcOCa, a TAKXKe MONEPEYHOTO pasMepa caMoro Hacoca.

I1uHa TPIMOYroJbHOTO MAaUIMHHOTO 3JaHHS ONpelessercs NpoXodaMu
MeXAy TOPLOBBIMH CTEHaMH H arperaTaMi, IPOAOJbHEIM Pa3MepoM CaMHX
arperaToB H pacCTOSHUSIMH MEXILYy HHMH.

[1pu onpeneseHuy pa3MepoOB MAMIUHHOIO 3 aHHUS HACOCHOH CTAHIMH, 000-
PYAOBaHHOH BepPTHKA/JIBHBIMH HacocaMu, He ciaefyeT 3abbBaTh, YTO HAJ Ha-
COCHEBIM TTOMellleHreM HaXOIUTCA 3aJ 3JeKTpoJBHraTe/el, pasMephbl KOTOPOTo
onpepensioTesd rabapHTaMHu JABHTATeI€H H PACCTOSIHHEM MEXKIY HHMH, pac-
MOJIOXKEHHEM JIOKOB B 1OJY 3aJ7a, pa3MellleHueM 3J1eKTpooBopy0BalHHus U Fa-
6apuramu KpaHa. [ToaTomy JHHeliHble pa3Mepnl NOA3CMHOH YacTH Heo0Xo-
JHMO YBA3BIBATD C JUHEHHBIMH pa3MePaMH BEPXHEro noMelleHHs.

B 31aHHsIX HACOCHBIX CTaHUHH, 000OPYNOBAHHBIX KDYIHBIMH HAaCOCHBIMH
arperatamy, JOJKHO OBITh IPEJYCMOTPEHO MECTO AJISl TaK Ha3bIBa€MOH MOH-
TaXHOH IJIOLIAAKY, HA KOTOPOH PEMOHTHPVIOT HACOCHl M 3JEKTPOABHUIATEJH.
MOHTaXHYIO IVIOIAaAKY OOGHUHO YCTPaUBAOT B TOpPILie 3JaHHS HA yPOBHE IO-
BEPXHOCTH 3eMJH. Pa3Mephl IVIOMIAAKH B IJIaHe ONpeldeNsloTcsl rabapuTHH-
MH pa3MepaMHu HacocoOB, 3JeKTPOMOTOPOB K TPAHCIOPTHLEIX CPElNCTB, a TaKKe
PacCTOSIHHEM MaKCHMaJbHOTO NpHOJHMKEHHs KpIOKa Tpy3ONoAbEeMHOro Me-
XaHu3Ma K G0OKOBHIM H TOPIOBOH cTeHaM 34aHHA. Bokpyr o6opyaoBaHHS H
TPAHCMOPTHBIX CPEJCTB, HAXOJASIIMXCA Ha MOHTaxKHOH IVIOIIAJKe, MHOJKeH
OLITL OCTaBJIeH MPOXOJ INUPHHOH He MeHee 0,7 M.

a)

Puc. 10.11. PacnosoXeHHe HaCOCHHX arPeraToB B KPYIVIBIX MAallHHHHX 3AaHHAX
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Puc. 10.12. K onpeseqesuio BHCOTH 3aHus HACOCHOH CTaRIHH

BhicoTa MAUWHKHOTO 3/ aHHA HAaCOCHOH CTaHUHH IPEACTABJSACT
c060i cyMMY BEICOT IIOJ3€MHOI 4aCTH U BEPXHEr0 CTPOCHUA.

BricoTa NOJ3EMHOM 4acTH 31aHHS HACOCHOH CTAHIMH 3aryiyb6JeHHOro TH-
[a 3aBHCUT rJaaBHbIM 00pasoM OT PAacHOJOKEHUHA pabouero KoJsieca Hacoca
110 OTHOIIEHHIO K MHHHMAJLHOMY YPOBHIO BOIB B HCTOYHHKE HJIH B BOLOIPH-
eMHOH KaMepe, ONnpelenseMoro, B CBOIO OUepelb, JIOMyCTUMOH reoMeTpuyec-

Koff BBICOTO BCACHIBAHHS wiaH TpebyeMmM moamopoM (cM. § 55)..
B of6mem cayuae (puc. 10.12) ona MOXKET 6BITh Oupenesnena no opmyne

hn.u >hcb +hﬂac = HS, zon =+ AHB hsam ' (10'1)

rae hg— TonmuEA (yHIAMEHTHOR IJIHTHL, OmpeneaseMas CTATHICCKAM
pacuerom (o6euno 0,8—1,5 M);
Ryac — BHICOTA HAcOCA OT BepXa (PYHINaMEHTHOH IUIMTH A0 OCH paGo-
Yero KoJeca,
Hs jon — MOTIyCTHMAsT T@OMETPHIECKAs BEICOTA BCACHIBAHHSA (3Hak mIoc
npuHHMaeTcs NPH yCTAHOBKE Hacoca € TIOJIOPOM) ;
AHB — MakcuManbHas aMINIATyjga KoseGaHuil ypOBHeH BOAB B HC-
TouHHKe (BOXOMPHEMHOM Kamepe);
Rgan — HEOGXOAUMOE TPEBLIIEHAe OTMETKH MOJMa BEPXHEro CTpOenns
Haj MakCHMAajbHBIM YPOBHEM BOAbl B HCTOUHHKE M/ B BORO-
NpUeMHOH KaMepe.
C/lefyeT CKa3aTb, 4TO MONIHEIE TIPUBOAHBIE 3SJEKTPOABHIATE/Id BEPTH-
KaabHEX HacocoB cepuit B, O u OIl ang npeAOTBpAIlleHysl HX 3aTOMJICHHA

npH aBapUAX BCEr/a yCTaHABJIUBAIOTCS BHIIE MAKCHMabHOTO yPOBHA BOJBI
B HCTOYHHKE WM B BOJONPHEMHOH KaMepe. DTO OOCTOATEIbCTBO 3a4ACTYIO
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Puc. 10.13. K onpeneneHH0 BHCOTH BEPXHEFO CTPOEHHS 3JAHHH HACOCHEIX CTAHIHI

TIPUBOJHUT X H'eOGXOlIHMOCTPI.Coopy}KEHIfIH NOABONHOK YacTH MAIUHHHOTO 31a-
HHSl OOABLIOH BHICOTHI.

Bricota Bepxuero cTpoenns, me 060pYNOBAHHOIO NONBEMHLIMH MeXaHH3-
Mamn, B 3MaHHsIX HACOCHBIX CTAHUHH He3arnyG/eHHOTO THNA NOJMKHA GHITh
He MeHee 3 M. B 3manusix cranuuit, 060pynoBaHHmIx CTaHHOHAPHLIMH TPY-
SOTIOIBEMHBIMH MEXaHH3MaMH, BBHICOTY BEDXHETO CTPOEHMUsI ONpEAeAIOT
pacuerom. ‘

IToMeruenne, 06OPyNOBAHHOE MOMBECHOI kpaH-Gaaxoit (puc. 10. 13,a),
AOJDKHO UMETb BBICOTY

HBEDXH.ch Zhi4-he 4-hg+ 8y 40,5, (10.2)

rae ki — BricOTa MOHOpesbca KpaH-6aJiKH ¢ YUYETOM KOHCTDYKLUHUH Kpemie-
HHSl €T0 K TepPeKPHITHIO;
hy — MMHEManbHAS BHICOTA OT KPIOKa 10 HH3a MOHOPENbCa;
hs — BHCOTa CTPONOBKHU rpysa (npuHuMaemas pasHol 0,5—1 M);
hy — BrICOTA TpYy3a; :

0,5 — MuHEMaJabHag BhCOTa OT Ipysa ;10 moJjia HAM 10 YCTaHOBJIEHHOTO

obopynoBanus.

Ecau npu TpancnoprupoBanuy Ipysa Ha MOHTaXHYI0 IVIOINAAKY ero
HeOBXOAMMO TIPOHOCHTb HAJl YCTAHOBAECHHBIM oSopynosanuem (puc. 10.13,6),
T0 B opmyny (10.2) BBOAMTCH NONOMHHTENBHO BbicOTA aroro obopynosa-
HHUA o6op.

Bepxuee cTpoenue HacocHol craHuum, 060pYAOBAHHOA MOCTOBHIM Kpa-
HOM (cM. puc. 10.12), 101KHO HKMeThb BBICOTY

Haepxu.crp>h1+h2+h3+h4+015+h050p'+ 0,1, 7 (103)

rae h; — BEICOTa KpaHa Hag rOJIOBKOL NOXKPAHOBOTO peJnea;
h; — MUHEManbHAS BhiCOTa OT KPIOKa KpaHa /10 TOJOBKH PesbCa;
0,1 — MuUHHMasBHOE pacCTOSIHME TIO BhICOTE OT HH3a TIepeKPHITHA [0
Bepxa GaJKH HJIM TPY30BOf TelexKH KpaHa.

Ocranbhbie o6osnauenns Te ke, yTo H paHee,

Ecnn rpys (nacoe, saektpoasuratens u r. H.) nOCTaBisieTcs Hemocpex-
CTBEHHO Ha MOHTAXHYIO WIOWAAKY HACOCHOH CTaHIUH, TO IJIst BO3MOXKHOC-
TH €ro NOrpyskKH H BRIDY3KH BBHICOTA BEDXHETO CTPOCHHS, MOACUHTANHAS 1no
dopmynam (10.2) u (10.3), zomxHa GBITh yBENHYeHa HA BBICOTY Arpagen OT
noJa [0 TPy30BO# naatdhopMmL. :

OxonuartenbHble pasMepsl MauIMHEOrO 3JAHHA HACOCHOH CTAHUMHM KaK
B I1aHe, TAK M N0 BHCOTE YCTAHABIMBAIOTCH TEXHHKO-3KOHOMHYECKHMHU pac-
YeTaMH M 065I3aTeJbHO YBSI3HIBAIOTCH C YHHQHUMPOBAHHEIMYE pasMepaMu
KOHCTPYKUHH NPOH3BOACTBEHHHX MOMEILEHHUT, npenycMmorpesHniMu CHull.
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§ 61. TOA3EMHASA YACTb 31AHHUS HACOCHOH CTAHLiHH.
®YHIAMEHTbHI H ONTOPHBIE KOHCTPYKLLHH

IlonsemMHasyacTh 3/1aH U HACOCHOH CTAHUHH MOXKET HMeThb
PAsJIHYHYI0O KOHCTPYKIHMIO B 3aBHCHMOCTH OT THNA CTAHIUH, KOMIIOHOBKH
000pYNOBaHHSA H BeJHYHHH 3ariy6ienus. B mnopaBasiomeM 60/bLUIHHCTBE
CJIydaeB NoJ3eMHas YacTb 30aHHS BHIOJHSETCS M3 MOHOJUTHOrOo 6eToHa H
Kese306eTOHa, pexe H3 COOPHBIX 3/1€MEHTOB, HOCKOALKY NOMHMO TPYAHOCTH
yHRHKANMH OTACABHEIX 3JIEMEHTOB MOJ3€MHOf YACTH CTAHIUX JOBOJIBHO
CJI0KHO O0ECTIeYHTh BONOHETNPOHHIaeMOCTh CGOPHOH KOHCTPYKIUH, HMEID-
1ieft GONbIIOE YHCIO CTHIKOB. ‘ )

Pacuer nojsemHofi 4acTu BeAyT Ha TPOUHOCTD H obmryo yeroiiuusocts. Jeicmsyromme
CHIH H HArPysKd, PaBHO KaK M Ko3p¢HumeHTH 3amaca, ONPelleAS:0T B 3aBHCHMOCTH OT
Kjlacca KanATaNbHOCTH COOPYXKEHHS, COIVIACHO JHCTBYIOUIHM TEeXHHYeCKHM YCJIOBHAM H
HOpMaM NPOEKTHPOBAHHS THIPOTEXHHYECKHX COOPYIKEHHH.

IIpn nHeGonbmom 3armyGiieHHH H CTPOHMTENsCTBe TOJ3eMHON YaCTH 3AHHS CTaHI¥H B OT-
KPEITOM KOTJOBaHe OGBIYHO OTAZAIOT NPEANIOYTENHE NPAMOYTOJBEOH B TLIaNe (opme 3panusd,
Kax ofecrnevnBaioliefi HanGosee YAOGHYIO C TOYKH 3peHHs IKCIIyaTalMH KOMIIOHOBKY TpPY-
GonpoBoos u oGopynoBanus. Jis 06JeryeHHss HATIPAKEHHOTO COCTOSHHS KOHCTPYKIMM H
YMeHbIIeHUS 06beMa GeToHA BepTHKA/IbHBE CTEHH (IPH GOMBIIMX TpoJeTax CTPOEHHA) YCH-
JIBBAIOT BHYTPCHHHMH NOTIePeUHbIMM 0a/iKaMH, BHEUIHHMH TMISCTPAMH HIH KOHTP(HOPCAMH,

Ilpn GoxelioM 3ariy6rnenun nepexomsiT Ha HHANHAPHYECKYIO KOHCTPYKUHIO MOA3€MHOK
uacti (puc. 10.14,a), KoTOpag mpH HEOBXOXHMOCTH MOXeT OBITH YCHIEHA nelepeyroR -
apparmofi (puc. 10.14,6). IIpn 60MBIOM WYHCNE MOUIHLIX arperaTos, ONpeEASOLeM 3HAYH-
TEJLHYIO NPOTSXKEHHOCTh 3jaHHS, HAaXQAAT NDHMEHEHHe coToBHe (pue. 10.14,8), saaHnTHIE-
ckue (puc. 10.14,e) u swemcrnie (pmc. 10.14,0) KoHcTpyKuun. Taxue ¢opMH NOA3eMHOA
4acTi MOSBOJIAIOT BECTH CTPOMTEJLCTBO ONYCKHHM CNOCOGOM ¢ HenpephiBHBIM OeTOHHPOBA-
HHEM CTEH.

TlogseMuas wacTb 3MAHHS HACOCHON CTAHIHM LOJXKHA HMETh HAJIEKHOE OCHOBAHHE. Ilpu
TpyHTax, O0/JaLalomiHX ROCTATOYHON Hecymiedl CIIOCOGHOCTBIO, MO 3/aHHe CTAHLHMH YKIajH-
BalOT CHAYa/na NOArOTOBKY H3 rPAaBHS uAM M3 mEebHs caoem 5—10 cM, BTPaMGOBAaHHOIO B
TPYHT 1 BHIDABHHBAIOLIETO NOBEPXHOCTb OCHOBAHHS, 3aTeM C/oY TOMEro GeToHa MapKh 40—
60 Tomuunol 15—20 cM u cBepx Geroma THAPOH3ONAUMOHHEIN /IO u3 acdanbTa TOJIIH-
HOH@2——3 M, apMHPOBaHHOTO CETKOH H3 TNpOBOJOKH 5—6 MM ¢ maroM 20—30 cm, npexoxpa-
Hflome# achanst or BHgaBiMBaHAA. IIpu ciabbix TPYHTAX NPHMEHSIOT PA3NHUHBE KOHCT-
PYRUHH OCHOBaHHS: CBafiHEIe, OIyCKHBIE KOJOALML, CTONGUATHE H AD. ’

Has GoppOu ¢ QuabTpanyell BOAB HapyXHYIO NOBEPXHOCTb CTeH NOA3EMHOR 4acTH 314-
HHA HACOCHOH cTaHIMA Ha 0,5 M Bhlllle MaKCHMAJbHOTO FOPH3OHTA BOAH NOKPHBAIOT GHTYM-
HOft rHApousossunedt. IToBepXHOCTH, He 3achiaeMble TPYHTOM, NOKPHIBAIOT JBYMS CJOSAIMM
TOPKPeTa C 3aTHPKOR H JKEJEe3HEHHEM; CTeHBbl, 3acHNlaeMble TPYHTOM, TOKDHIBAIOT HBYMS-
TpeMs cl0aMU HehTeOHTYMa,” pacTBOPEHHOro B GEH3HHE, a 3aTEM MELIKOBHHOA WM DYJOH-
HRIM MaTepuanoM. BHYTpeHHHe NOBEpXHOCTH NOA3eMHOfl YaCTH 3MAHHA HACOCHOW CTAHIHH
IOTYKATYDAT C TIEPPE3HTOM W OKPaUIMBAIOT BAATOYCTORUHBLIME KPAaCKaMH.

"W

a)
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L L
L

Prc. 10.14. DopMbl NOA3EMHO# YacTH 3[aHMil HACOCHHX CTAHIM{ MAXTHOTO THNIA
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Puc. 10.16. YcranoBKa BepTHKAIbHBIX HeHTPOGEXHBIX HACOCOB THIIa B

OynnmaMmerTH. [opusoHTaNbHBIE NEeHTPOoOeXHEEe Hacochl THna K ¢
SACKTPOABHIaTeNIMH OGBLIYHO MOHTHPYIOT Ha OOIIeH YYTYHHOH MJIHTE 3aBOX-
CKOro H3roToBJeHHs, Go/ee MOMIHEE Hacoch (tunos i, HI u MHOTOCTY-
NeHYaThle) — Ha paMax, H3TOTOBJSEMBIX H3 TIPOKaTHOH CTaJii HENOCPEICT-
BEHHO Ha MecTe.

B HaseMHEIX W YaCTHYHO 3aryyG/eHHBIX HACOCHHIX CTAHIHMAX Aarperarh
YCTAHABJHBAIOT Ha CNEUHaJbHBIX (yHnamentax (puc. 10.15). Ilupuny u
AnuHy yHnaMenta npuauMaior Ha 10—15 cM Goabme INHPHHL W AJHHE
IIUTHL UM PaMbl, Ha KOTOPOH CMOHTHPOBAHEI HAaCOC H HPHMBOLHON 3/eKTpO-
JIBUTATE/Ib.

InyGuna sanoxenus pyHRaMeHTa 3aBHCHT OT DACIOJOXKEHHS BCaCHIBa-
I0IHUX ¥ HAMNOPHEIX TPyGONPOBOAOB H ONpPENENAETCH DPACIETOM € YYETOM
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CTPYKTYDHI TPYHTa B OCHOBaHHH HACOCHOH CTAHIMH. B awbom caydae oHa
noJKHA OLITh He meHee H0—70 cM, a TaKXe HE MeHEE TIyOHHB 3aJ10KEHAA
pyHIAMEHTOB COCeIHHX arperatoB. BbicoTy dbyHIaMeHTa Hajl YPOBHEM YHC-
TOrO IOJIa MALIKMHHOrO 3a/7a NpuHEMaloT He Menee 10 cm.

Mexay QyHIaMeHTaMH OTAENbHBIX arPErartoB, CTEH M KOJOHH BHYTDH
3anamus CTAHIMH cJefyeT NpeflycMaTPHBATL pPas3phiBbl; B MECTax CONpsizKe-
HUS QYHLAMEHTOB C TOJOM HEeOGXOQHMO YCTPaHBATbL OCAaZOYHBIE LIBHL

OnopHble IJIATH WX DaMbl CKPEIVIAIOT ¢ (QyHAaMeHTaMM aHKepHHIMH
Go/TaMH, THE3a KOTOPHIX 3a[e/BBAIOT GETOHOM TOCTE TILATENbHON NPOBEP-
KW' HPABHJBLHOCTH YCTAHOBKM arperata. Ha Bepxueil mOBEpXHOCTH ¢dynna-
MEHTOB TIpefyCMaTPHBAIOT GOPTHKH, Keq0OKH M TPYOKH s c6opa # OTBO-
Ja BOAB, IPOCOYMBIIENCS yepe3 CaJbHUKH HaCcOCOB.

[Ipu ycTaHOBKe arperata Ha MJIHTe 0cOG0e BHHMaHHe JOJKHO O6pITh 00-
palleHo Ha TOYHOCTH COBNAJeHHsl OCEH BAJIOB Hacoca H 3JEKTPOJBHrartesd,
TAK KaK HeMpaBHJbHas yCTaHOBKA BJedeT 3a cOOOH Meperpysky NBHIaTens
H OBICTPBI M3HOC NOJAIUHNHUKOB. Jlalk KOPOycOoB Hacoca M 3JCKTPOJBH-
raTesis KpenmsiT K INIATE MM K paMe KOPOTKMMH GOJTaMH, KOTOpHIE OCTa-
IOTCSl He3aJUTHIMH, YTO JaeT BO3MOMXKHOCTb JIETKO JIEMOHTHPOBATH 4ar-
perar.

B 3arny6JeHHbIX HACOCHBIX CTAHLHAX INAXTHOTO THNA (YHAAMEHTH MOX
HaCOCHBIE arperathl MOTYT ObITb KOHCTPYKTHBHO BBHITIOJIHEHBI 3a0AHO C MOHO-
JIUTHOH GeTOHHOMH TJIMTOR, 06pasyionieil OCHOBaHHE TOA3EMHOM 4YacTH Ma-
WHHHOrO 3/1aHus.

BepTHKaspHbe LeHTPOGEKHbIe Hacochl THNa B ycTanaBIMBAIOT HENOCpen-
CTBEHHO Ha OETOHHOH TIOBEPXHOCTH GJOKa IOJABOMHOH UYacTH MAUIHHHEOIO
3JMAaHHUS HJIH MacCHBHOIO KeJe306eTOHHOrO NepeKphiTHs, OTHEC/ISIOMIEero Ha-
COCHBIE NOMEIeHHsI OT BOLONPHEMHOH KaMepbl. ¥ HacocoB 28B-12, 32B-12,
36B-22 1 40B-16 omopHEIe Janbl KOPINyca KPensiT K 6eTOHY aHKEPHBIMH GOJI-
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Puc. 10.17. YcraHoBKa BePTHKAJbHBIX OCEBBIX
Hacocos THnos O u OI1
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Puc. 10.18. Onopuele KOHCTPYKUHH 3/J€KTPOABHUTaTeJNell BePTHKAABHEIX aTPEraToB

! — ipHBONHEe SJAEKTPOUBHTATETH; £ — NPOMEKYTOGHLI WOLIIHGHHK; 3 — MPONOJILHLE CTeHbl IOA3eMHO:
9acTH 3JaHH#A; 4 --rJiaBHHe GaJkH; § — BropocTeneHHBe GAaNKH; 6 — IUIBTHL  MeXySTaxXHord Tepexph-
THA; 7 — Opoxoj B [ONepPevHOH <CTeHe; & — mMOnEpeYHHe CTeHR [DOXN3EMHOR MacTH  BEAHEA

tamu (puc. 10.16,a). Kopnyc 6onee wmomubix HacocoB (52B-11, 52B-17,
56B-17, 72B-22 n 88B-22) ycraHaBIHBAaWT B CHENHUANLHOM YrAyGaeHUH M
A0 NMOJIOBHHBI 3a/IMBAIOT WTpa6HEIM OetoHoM (puc. 10.16,6).

YcraHOBKa OCEBHIX BepTHKaAbHBIX HacocoB THnoB O u OIl onpenenser-
csi B OCHOBHOM HX pasMepaMi. OnopHH# ¢aaHen Manora6apHTHHIX HAaCOCOB
¢ pabouuMm KoJjecoM auameTpoM 1o 870 MM BK/IIOUHTEJbHO 3aMOHOHYHBA-
I0T B NEePeKPHTHE, OTAeJs0NIee BOAONPHEMHYIO KaMepy OT BHYTPEHHEro I10-
MellleHUsT MAaIUHHHOrO 3taHusa craduuM (puc. 10.17.a). Kopnyc nacocos ¢
auaMeTpoM paGouero koneca 1100—1450 MM ¢ nNOMOWIBIO KPOHMITEHHOB
ONHpaeTcss Ha JBa MacCHBHEIX O6eToHHBXx «pyHmamenra (puc. 10.17,6).
Kpynuble oceBble Hacocs ¢ pabounmu KojecaMmu Juamerpom 1850 u 2600 mm
KPEIsT K CHelHaTbHOMY NPOMEXYTOYHOMY NMEPeKPHITHIO, ONUpAIOIeMycs Ha
6aJKH WIH Ha BePTHKAJbHBE CTEHB, HAYLINE MONEPEeK 3JaHHs CTAHIHH
(pHuc. 10.17,8). ‘ i

Onopnsle KOHCTPYKUHUH. [IpHBOAHLIE 3SJEKTPOXBHTATETH Bep-
THKaJIbHBIX LEHTPOOEKHEIX HACOCOB YCTAaHABJAHBAIOT OOBIUHO Ha MeEXIY-
3TAXKHOM IIE€PEKDPHITHH, OTAENAIOLIEM NOA3EMHYI0 HaCTh MAMHHHOTO 3NAHHT
CTAaHUHH OT €ro BepxHero crpoeHus. IIpu OTHOCHTENBHO HeBOJBLIIOH MOMI-
HocTH ABuratenecst (a0 800—1000 xBt) 3TO TmepexphiTHE BHINOJHACTCSH B
BHJIE MOHOJIHTHOH pe6bpucTOfi KOHCTpyKumuu (puc. 10.18,a). I'maBHbe Kene-
300eTonHBEle 6a/IKM, H2 KOTODHE ONHPAIOTCA 3JAEKTPOJABHraTesd, HAYT IIO-
IepeK 3MaHHsi HACOCHOH CTAHLMH H 3alUeMJISIOTCT B CTeHaxX MOJ3eMHOM jac-
TH; BTOpOCTENeHHble 6aJKU HAYT BRONb 3 aHHsl KaK Hepa3pe3Hwle .10 IVIaB-
HEIM GajKaM.

Pasmepnl 6anox onpenensiotes pacueToM. BbicoTa BTOpocTeneHHBIX 620K
3aBHCHT OT HX CTaTHYECKOH IIPOYHOCTH H AJHHH (PyHIaMEHTHhIX 60JTOSB
3JIEKTPONBHraTessi, KOTopas yKasaHa B YCTaHOBOUHBIX uepTexax, Tonaiiu-
Ha IJTUTH NepekphiTHH 0OnYHO paBHA 12—I15 cM.

[Ipn Gonpliok MOMHOCTH, a CJIeXOBATEJIbHO, ralapUTHBIX pa3Mepax -H
Macce NMPHUBOJAHBIX 3JIeKTPOABHraTesell MeXIy3Ta)KHOe IePeKpbiTHEe BHIIOJI-
HAXT B BHAe paMHOi KorcTpykKuuu (puc. 10. 18,6). Momube raasyble 6ad-
KH MIYT BIOJb 3JaHMA HACOCHOH CTAHUHMH H ONHPAIOTC Ha BePTHKAJbHBIE
Keje300eTOHHEIe CTEHBI, YCTAHABJAHBaEMbIe TIOTIEPEK IOA3EMHOM HacTH 37a-
HHSl Ha BCIO €ro BHICOTY. [l OYeHb KPYNHBIX OCEBHIX arperatoB YCTaHABJIH-
BalOT ONOPH], HpeICcTaB/siondHe cO60H NyCTOTENBle NapaJJjeNenunens ¢ OT-
BEPCTUAMH JJIST BOSMOXHOCTH OOC/IYXKHBaHHS OTJAENbHBEIX Y3JI0B Hacoca.

B ray6okux nog3eMHBIX 37aHHUSIX HACOCHBIX CTAHIHi INaXTHOTO THIA HA
BaJly, COeAMHSAIOIEM HACOCH C ABHraTe/eM, YCTAHABIHBAIOT HE peXe 4eM
yepe3 3—3,5 M NPOMEXYTOYHbIE pafHaJjbEble TOANIMIHHKH, YHCIO KOTOPHIX
onpefensercs AAHHOM Bajga. OnmopaMH NMPOMEKYTOUHBLIX NOMIIHIHHKOB $SB-
TAI0TCA KeNe300eTOHHble OasaKH, HAYIIHe B NONEPEeYHOM HaNpaBJCHUH (CM.
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puc. 10.18,a). Ha 3Tux xe 6anxax ycTpanHBaior CayxKe6Hbili MOCTHK /s 06-
CAYHMHBAHHS MOAMMNHAKOB. Baaxn sl IPOMEXYTOUHBIX NOLINIHHKOB yCH-
JTUBAlOT JKECTKOCTb CTEH NO36MHOH YacTH 34aHHs HACOCHOH CTaHLUMH H yac-
TO CJOy¥aT ONOPaMH HAMODHOTO KOJJIEKTOpa, DACIONaraeMoro Ha HEKOTO-
PO} BHICOTE OT TI0J1a HACOCHOTO MOMRILEHHS.

-§ 62. BEPXHEE CTPOEHHE 3JAHHS HACOCHOH CTAHLUH

CxeMa KOMIIOHOBKH COODYKEHHI HACOCHOM CTaHIMH, THI OCHOBHOTO
060pyNAOBaHHs, er0 pa3MelleHHe B MAIUMHHOM 37laHHH, Da3Mephl B KOHCTPYK-
LHsT BePXHETO CTPOEHUS TECHO CBA3aHB MeXMy coGoii. B coBpeMeNHOH Mpak-
THKE CTPOHTENBCTBA BOJAOTPHEMHEIX HACOCHBIX CTaHIM IPHUMEHSIOT Clefy-
{OLHE KOHCTPYKIIMH BEPXHEro CTPOEHUs MAMHMHHOrO 3NaHHUs:

a) 3aKpBHITHE C pasMelleHHeM BHYTPH MAIIXMHHOIO 3[@HHUS MOABEMHO-
TPAaHCHOPTHEIX CPENCTB, 00ecneunBaIOUIHX BCe MOHTaXKHbIE OTepalHy,

6) DOJYOTKPHITHE C NOHMKEHHBIM MAIIHHHBIM 3aJ10M, OGC/YXHBaeMbIM
KO3JOBBIM KPaHOM HeOOXOMHMOH FpPy3OMOABEMHOCTH. B TiepeKpEITHH NOHH-
KEHHOT'0 BEPXHEro CTPOEHHs Hajl arperaTaMu npelyCMaTpHUBAIOTCA MOHTAXK-
Hbie JAIOKH CO CbeMHBLIMH HJAH Pas3ABUXKHBIMH KPHUIKAMH (cM. puc..8.16).

B oTHe/bHHIX cAydasx TIPH COOTBETCTBYIOIEM OGOCHOBAHHH AOMYCKAETCA
yCTAHABJIMBATh HACOCHBIE arperaThl 6e3 BepXHero crpoeHus. B spamusax na-
COCHBIX CTAHIHIl IIAXTHOTO THNA C JOCTATOYHBIM 3aray6JeHHeMm, rie B IOX-
3eMHOH YacTH MOXKHO Da3MECTHTb BCE OCHOBHOE H BCTIOMOraresbHoe 06o-
pVIOBaHHe, HAN3eMHOE CTPOGHHE YCTPAHBAIOT TOJLKO HaJ MOHTaXKHOH IUIO-
HaAKOM [Jisi pasTPy3KH OBOPYLOBaHHS H COOGIIEHHs C TIOA3EMHOH YacTbio
3JaHH4.

BepxHee cTpOeHHe BOIONPOBONHOH HACOCHOH CTaHLUMH NPENCTaBAsieT CO-
60#, KaK TpaBu/o, OGHIYHOE NPOMBILIIEHHOE 3JaHHe, KOTOPOEe B 3aBUCHMOCTH
OT pa3MepoB H TPY30MOLBEMHOCTH NOLBEMHO-TPAHCIOPTHEIX CPEICTB MOXKET
6LiTh 6ecKapKacHON HJAH KapKacHOH KOHCTPYKIHH.

BeckapkxacHYy0 KOHCTPYKIHIO 4Yalle BCero BHIOJHAKOT H3
KHPIHYHON KJalK¥, a HHOrfa U3 cOOPHBIX GETOHHBIX WJIH KHPIHYHLIX MO-
HOJIMTHHIX 6J10KOB. I1pu BhicoTe cTeH 10 6 M M Macce caMOH TAXKeJo# aera-
au po 3000 Xr TOMINHHA CTeH IPHHHMaercsi B JBa KHpnHua. MoHOpeabehl
TeabepOB H NPOJOJbHBIE NMYyTH KPaH-GaNOK NOABEIHBAIOT K a/KaM Nepek-
DBITHSL.

Ecsiy B 3aHHH HACOCHOH CTaHIHMH yCTaHaBJHBaeTcss Gojee TAXesoe 000-
pynoBauue (Macca MOHTaXHOH efAuHHUb A0 5000 Kr), CTEHH BBIMOJAHSIOT 3
BA KPHUTIHYA C BEICTYIIAIOIUYMY BHYTPb 3JaHHA HA N10JITOpa KHpNHYa IHIACT-
paMH, KOTOphIE C/AykKaT OMOpPaMH JJs NOAKpaHOBHX 6ajok. Ha ypoBHe oc-
HOBAHHS MOJKPAHOBHIX 0a/IOK M BhIIe CTEHHl BHIKJIAJALIBAIOT B NOJTOPA KHP-
IIHYa, ¢ TeM YTOOE MOXKHO GBLIO PasMeCTHTb TOAKPaHOBHE GasKH.

KapgacHYI0 KOHCTPYKII X0 BepXHEro CTPOEHHS NPHMEHAIOT B
3JaHUAX KPYIHBIX HACOCHBIX CTAHOMH, KOrJa Macca caMOi TSIKEJIOH HeTalH
npesbimaer 5000 xr. -

Hecymuii kapkac 3fanusi (puc. 10.19) cocToHT M3 CHCTEMBI KOJIOHH, Ha
KOTOpHe ONUPAIOTCsl (GepMBl NEPEKPHITAA W NOAKPAHOBHE OGankH. Banaxu u
KOJIOHHBL MOTYT OBITb BBINOJHEHBH TOMbKO H8 MeTan/]a, MOHOJHTHOro Ui
cBopHOro xe/e306eToHa HIH X pasJHYHBIX coyeranuil. [IpuMeHenne meral-
JIHYeCKUX KOJIOHH HJH KOJNOHH H3 cOOPHOrO Xene300eToHa NO3BOMsAET OBICT-
pee BBeCTH B JeHCTBHe KPaH X HayaTb MOHTaXKHbIE paGoThl BHYTPH 371aHHS.
PaccrosiHHe MeXIy KOJOHHAMH 3aBHCHT OT Pa3MepOB 3JdaHHd H Ipy3ONOLD-
eMHOCTH KpaHa U BHOHpaercs ¢ yueTom Tpe6osannit CHull. Bo Beex ciyva-
9X, OFHAKO, HEGXOMMMO, YTOGH JJIHHA NMOAKPAHOBBIX Ga/moK Gblia MOCTOSH-
fiof 1o Beeit miauHe 3nanuda. O6sa3aTesnbHa TaxkKe YCTAHOBKA KOJIOHH B yraax
3/laHUS M CAROEHHBIX KOJIOHH B MeCTaX Pa3pesKH 3jaHus nedOopMailHOHHEL-
MH LiBaMH.
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Puc. 10.19. Bepxuee cTpoenue 3naHHs HACOCHON CTAHUMH KAPKACHON KOHCTPYKIIMH
I — wouTOHHH; 2 —depMbl MEPEeKPRITHS; 3§ — IOAKDPAHOBble GAJKH; 4 — CTEHOBHIE G7OKH

IIpocTpancTBO MeXAy KOJOHHAMH 3AMOMHACTCA 6OJEE JErKHMH MaTe-
pranaMu — KupnuyYoM, OJOKAMH WIH CIHEUHATLHLIMM CTEHOBBIMH I1AHEJISI M.

Kapkac ycranaBauBaroT TakuM o6pasoM, 4TOGH C HADYXHOH CTOPOHBHI
OH OblJ 3alUUIIEH CTEHAMH TOMIIMHOA He MeHee NOJOBHHEL KHPTHUA, IS
U€T0 B HEKOTODEIX CIYyYasx AENaIOT 3alIHTHBIE HAPYXKHbIe NHJACTPHL.

KpoBa10 BepxHero CTPOEHHsl BHIIOJHSIOT, KaK TPaBHI0, U3 COOPHBIX
Xe/1e300eTOHHEIX IUIHT TOMMMHON 10 300 MM ¢ yTeIIeHHeM H3 mJIaka HiH
u3 neHoGerona. Bepxnee pysnoHHOe MOKPHITHE YKIAABLIBAIOT Ha Kiacbemacce
II0 LeMEHTHOH Kopke ToamuHol 20—30 MM.

IToa bl yeTpanBaioT ¢ pasanYHBIM NOKPEITHEM: B MAIUHHHOM 3aJ€ — U3
METJIaXCKOH IIATKH WM achasbTOBHE, Ha MOHTAXKHOM IJIoImIafKe achasb-
TOBBIE, B TIOMELICHHAX PACNPERENHTENbHBIX YCTPONUCTB IEMEHTHbiE HJH KCH-
JIOJIATOBHIE, B CAYXKeOHLIX TIOMEIIEHHSIX AEPeBSHHEIE,

O KHa B cTeHaX BepXHEro CTPOEHHS KDYNHBIX HACOCHHIX CTAHIHE YCT-
pauBalT OOBIYHO B JABA psAa — Bhlllle W HHUXKe NOAKpaHOBHIX Gasok. Cor-
JaCHO AEHCTBYIOUIHM CaHHTAPHBIM HOPMaM TPOEKTHPOBaHHA NPOMBILILIEH-
HBIX NPEANpUATHA 06IMas MJIollajAb OKOHHEIX NPOEMOB J0JXKHA COCTABJAATH
He MeHee !/ ITOWANY [OJTa MAIIHHHOTO 3MaHHUS.

Pasmep BopOT fia Bbe3sa HAa MOHTAXKHYIO IJIOIIAAKY HA3HAYAKOT B
34BHCHMOCTH OT TabapuTOB TPAHCMNOPTHBIX CPEACTB U TPAHCIOPTHPYEMHMX
ndetaned. Bopora DomKHBE OBITH YTEIIEHH,

s mpoxona B 3MaHWe HACOCHOM CTaHIWK B BOPOTax NpedyCMaTPHBAIOT
J(BEPb, TaK KaK BOPOTa OOBIYHO 3aKpPHITH, Jpyrux BXOIOB B 3jaHMe HacoOC-
HOM CTAHUHH JeNaTb He DeKOMEeHJAVeTCsd, 3a HCKJIOYEHHEM CHelHaJbHBIX
BXOJOB B TNOMEINEHHA 3JEeKTPHUECKOI0 XO03sIHCTBA.

B BepxHeM CTpOeHHH 3JaHHS HACOCHOH CTaHIIMU [ IPOM3BOJACTBA MEJKO-
r0 pEMOHTA CJIefiyeT IpeAyCMaTPHBATh MaCTEPCKYIO HJIH MECTO /ISt YCTaHOB-
KA BepCTaka H HeOOXOZHMOro MexaHHueckoro oGopymosanms. Heo6xomumo
TaK¥XKe yCTpauBaTh MOMeIEHHE IJIs 3KCIUIyaTallHOHHOTO IepcoHaia (Hexyp-
Hble, PEMOHTHEIe OpHrajbl), WKaDUHKE I XPaHEHHS OLCKIbl W CaHH-
TapHH V3el.

31auusi BOLONPOBOJHEIX HACOCHHIX CTAHIWH NEPBOr0 H BTOPOro KJaCCOB
HaJeXKHOCTH AEHCTBUS NOJIKHEI Y/JOBJETBOPATL TPeGOBAHHAIM COOTBETCT-
BenHo I u II cremedn ornecrofixoctn. Hacocnass craHmus, Gaoxupyemas c
ZPYTUMH UPOH3BOACTBEHHLIMH IOMELUICHHAMH, IOJXKHA ObITh OTHEJeHa OT
HHX HECTOPAeMbIMH OTPaXKIAIOLIHMH KOHCTPYKIHUSAMH.

§ 63. HACOCHDbIE CTAHILHHU 1 NIOABEMA

Hna ob6ecnevennsa HeoOXOMHMOH BLICOTH BCACHIBAHHY HACOCOB CTAHIIHH
I noaveMa, HCIOABL3YIONIHE B KAa4ecTBe MCTOYHHKA BONOCHAGKEHHS OTKpbI-
Thle BOJOEMB, IIPHXOAUTCA OOHYHO 3araylJaaTh B 3eMiio. Pacminpenue 3a-
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Puc. 10.20. Hacocnas crauasa I nogbema pasjesbHoro THNa

1 — BeacHBAOILH{ TPYGONpOBON; 2 — HATOPHLIHR TpyGonposom; 3 — IpeHakible HacoCH; ¢ — BaKyyM-Haco-
cst KBH-8

rayGIeHHBIX HACOCHHIX CTaHUHA CBA3aHO ¢ Gombmmmu TpysHocTsMy. Ilo-
3TOMY HX 3/laHHS CTPOST Cpasy TaKHX pasMepoB, uToOwn B AajbHeHIIeM
MOXKHO OLLJIO PA3MECTHTH JONOJHHTEILHOe 060pPYAOBAHHE.

Ha puc. 10.20 moxazana HacOcHas CTaHIMs Pas[eJbHOrO THIA, SBJISIO-
mascs craamHei I mogbeMma B cxeMe BOJOCHaGKeHHS KPYIHOIO HaCEIEHHO-
ro nynkrta. Crannusa oGopynosana Tpems Hacocamu 8H]lc, #3 XOTOpHIX ABa
ABJSAIOTCS paGoOyHMHU W OLMH SBJISCTCA pe3epBHHLIM. PyHIaMEHThl HACOCHBIX
arperaToB BBITIOJNHEHE TaKUM 0GpasoM, YTO MO3BOJSIOT IIPH HEOOXOLHMOCTH
3aMeHHTb Hacochl Ha Gosee momubie — 12H[c wan naxe 14HJc.

BejiencTBHe 3HAUHTENBHEIX KoJeGaHHil TOPDH30HTOB BOAB B BOJOHCTOU-
HHKe (10 6 M) 3JaHHe CTaHIHH 3aray6/eHo NOJ YPOBEHb 3eMJH TaKHM 06-
pasoM, YToGbl BRICOTA BCACHIBAHHMS HACOCOB (C y4eTOM THADPABIHYECKHX TIO-
Tepb B MOABOASIIHX BOMAOBOAAX) IIPH MHHHMAJbHBIX OTMETKax TOPH3OH-
TAB BOJABl B HCTOYHHKE HE IPEBHINANa JONYCTHMOH BeJuuHHH. J/1s 3aJHBKH
HaCOCOB Tepe] NIYCKOM YCTaHOBJIeHBb JBa BakyyM-Hacoca KBH-8. Hacocnoe
nomenleHne o60pyAOBaHO KpaH-6aaKoi TPY30NONBEMHOCTLIO 3 T € PYUYHBIM
ylnpaBJ/IeHHEM. ‘
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BonosabopHoe coopy:KeHNe CTaHUUH, PACIONOXKEHHOE B pycie pPexH, coc-
TOHT M3 ABYX H30JHPOBAHHBEIX APYr OT Apyra Kamep (cM. puc. 10.4). Kpafi-
HHE HacoCH 3abHpaloT BOAY H3 KaXIOH KaMephl ¢ NOMOUIbI HHIUBHIAYaJb-
HBIX BCachlBalollux TPyOOIpPOBOXOB, a K cpefHeMy (pesepBHOMY) arperarty
BOJa [IJ5 TOBBIUIEHHS HAXEKHOCTH NEHCTBUSl NOJLBOAUTCA NO ABYM TpyO6o-
1poBoJaM U3 06eux Kamep.

bnaronaps pasgenbHoli KOMNOHOBKe BOL03200PHOrO COOPYXKeHHS H Ha-
COCHOY CTaHUWH KOHCTPYKUHS MAINMHHOTO 3JaHHs YPE3BRUYANHO MPOCTA

He6osbmoe unesno arperatos 00yCc/IOBIMBaeT MUHHMAJIBHYIO AJIHHY BHYT-
PHCTAHLIHOHHBIX KOMMYHHKAUUH,

Ha puc. 10.21 uzobpaxena HacocHast CTaHIua | nodbeMa COBMeHIEHHOTO
THIIA, KOTOPasi BXOAHT B COCTaB COOPYXKEHHH KPYMHOro Boxosabopa, npel-
Ha3HAUeHHOTO JJS NPOU3BOACTBEHHOTO H  XO3AHCTBEHHO-IIHTbEBOTO BOLO-
cHa0XKeHusl NPOMBINIJIEHHBIX NPENNpPHATHH M HaceJeHHBX NYyHKTOB panoHa.

B ruaposioruyeckoM OTHOLIEHMH peKa XapakTepusyercs oO0HJIreM HaHOCOB
H TSKENbM LIYTONeIOBbIM peXHMOM, B ¢Bsizgu ¢ 3TuM BOAO03200p HPHUHAT
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! — moHOpeabe Aa8 xomkn, G==3000 KT; 2 — MOHODPEJIbC A8 sJeKrporensdepa; G=3000 xr; 3—mocToBo#
xpan; 4 1 5 — Nas3bhl COOTRETCTBEHHO AJAH AHLOPOS B PELISTKH; 6 — PACHPEASAHTENBHOE YOTPOACTBO; 7—
L{HT yapaBlieHudA; &8 — pacnpeleanTesvHbifi wmT §80/220 B; 7 — IUHT NOCTOAHROrO TOK#
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KOBLIOBOTO THNA ¢ JBYCTOPOHHHM (BEPXOBHIM K HH30BBIM) IIHTaHHEM H C
YCTPONCTBOM LIJIO30B-PETYJNATOPOB Ha BEDXOBOH M HH30BOH BeTBAX.

Hacocnas crauius 3alpOeKTHPOBaHA NPAMOYFOJbHOH (OPMbI B IJIaHe
pasmepom 48,8>X24,45 M. MamyHHbIE 32/ CTAHIHE PACCYMTAH HA YCTAHOBKY
nsaTd HacocoB 48]1-22 nopmaueir mo 11 000 M%/u kaxauii npu Hamope 26 M.
B nepBoHauanbHBEIM NEPHOA IKCIVIyaTallHM YCTAHOBJEHEI TPH HACOCa, U3 KO-
TOPBIX OJHH SIB/JSETCS Pe3ePBHLIM.

M3 xoBuia BOJA uepe3 BXOJLHBIe OKHA NOCTYNaeT B BOJONPHEMHBIE Kame-
DBL, HA BXOJIe B KOTOPHIE YCTAHOBJEHBl COPOYAEPXKHUBaIOIIKe pemeTKH. B Ouy-
Kax BONONDHEMHBIX KaMep HMEIOTCS Nasbl IS PEMOHTHOrO INaHAOPHOTO
3arpaxJaeHns. BHYTpH KaMmep neped BcaChlBAOMHUMH TPyOaMu HACOCOB yc-
TAHOBJIEHB! Bpamamwiuecs ceTkU. /g OUUCTKH BOAONPHEMHBIX KaMep OT
OCEeBIIMX HAHOCOB B MAallMHHOM 3aJjie CTAHIWM YCTAHOBJIEHB CHellHaJbHbIe
HaCOCHL.

BononpuemHble kaMepnl Xxesne3006TOHHOH CTEHOH OTAE/eHH OT MaulHH-
HOTO 3aJ1a, B XKOTODOM pasMmellleHbl 060pylOBaHHE H apMaTypa HacOCHO#H
cTaHuud, Hacocel yCTaHOBJEHB HUKEe MHUHHMAaJbHOIO YPOBHS BOJH B peEKe,
TakUM 00pa30M OHU NOCTOSIHHO HAXOAATCH NOZ 3a/JHBOM.

D/1eKTpoTexHHUecKoe 0GODYAOBaHHE CTAHIUH HAXOAUTCS HA IIPOMExKy-
TOYHOM IepeKDPLITHH.

CucreMa nepekJlOYeHHs1 HANOPHBEIX BOLOBOJOB, PACX0/i0MepHl H Ipeoxpa-
HHTeJbHAs annapatypa AAs COKpauieHusi rabapHUTOB MOA3eMHOH 4YacTH Ha-
COCHON CTaHUUH, HMelolleil GObIIYIO BHICOTY, BBIHECEHH! B OT[EJbHOE NOMe-
IIeHHe, HaXoJfAlleecss Ha HEKOTOPOM YJaJeHHH OT CTaHIUH.

BepxHee cTpoeHHe HAacOCHOIl CTaHLIMH KapKacHOH KOHCTPYKUHMH. B Hem
pacnoJIoKeHbl: MPUBOJHbIE MEXaHH3MBEl BPaIlalOUUXCst - CETOK, IpoeM I
JIECTHHIE! B IIOJ3€MHYIO YaCTh 3[AHHS, JIOK [Js CIycKa M mojbemMa 000py-
LOBAHHSA H KOHTPOJbHAS annapatypa 3JeKTpuHIUDOBAHHBIX 3aJBHXKEK Ha-
MOPHEIX TPYOOIPOBOIOB.

IlonbeMHO-TpaHCIIOPTHOEe OGOpPYAOBAaHHE CTAHLUMH COCTOMT H3 OJHOTO
3JIeKTPHYECKOr0 MOCTOBOrO KpaHa, oJHOH KpaH-6alku u ABYX KOWIEK Irpys3o-
NONbEMHOCTBIO TIO 3 T KaXaas. |

CrpourtesbHBIE KOHCTPYKIHH, a4 TaKKe YCJAOBHS pasMelleHHs oBOpyaoBa-
HHA HACOCHHIX CTaHIHH, COBMEILIEHHHIX ¢ BOA03a00OPHBIM COOpPYXKEHHeM, To-
pasflo cjioXKHee, yeM B CTaHUUAX Pa3hebHOrO THIIA.

Ha puc. 10.22 nokasana HacocHas CTaHUHA GeperoBoro THNA, TAKXKe COB-
MellleHHass ¢ BoA03abopoM.

MamyesEE 331 HACOCHON CTAHIMH pACCYMTAH HA YCTAHOBKY YETHIPEX
ggmpoﬁe}xﬂux Hacocos 24HJlc momauesr 6500 m3/u kaxnblit TIpH Hamope

M.

Bona sabupaercs Hacocamu M3 Tpex VAJHHEHHbIX BOZONPHEMHBIX Ka-
Mep, B KOTOPHIX [/ OYHCTKH BOABI OT IJIaBAaIOLIUX [PEIMETOB YCTAHOBJe-
Hbl COPOYINEpKHBAOIUE PENIeTKH U BpallalolnHecss ceTKH. DBXxoaHwle okHa
BOJOIIPHEMHBIX KaMep PacloJIOXeHbl B TPU spyca ¥ OGOPYAOBAHH ILTOCKH-
MH IHTaMd. YIJnHEBHas NpPoORoJToBaTas GopMa BORZONPHEMHOH YacTH, IO
CPaBHEHHIO ¢ JPYTrHMH THIaMH KaMep, YBeJUYHBAET TOJNE3HYIO MJIOMAlb
MaIUHHHOrO 3aJia npuMepHo Ha 15%."

[TonzeMHasi 4acTh HACOCHOH CTaHUWH IPEACTaBaAeT COBGOM MOHOMHTHEIH
JKene300eTOHHBIH ONyCKHOH KOJIOAel, BHYTPEHHHM XHamerpoMm 24,6 M H 00-
et BoicoToit 18,8 M. CTpOouTENbCTBO MOA3EMHOH YACTH CTAHIHH OCYIUECTB-
JIEHO ONYCKHBLIM CIIOCOOOM ¢ NIpHMEHeHHeM TIPYHTOBOTO BOAOTIOHHKEHHUS H
BLIGODKOH IPYHTa HM3-IOJ HOXKa C MOMOHIbIO CPEeACTB T'HAPOMeXaHHU3alUH.

OcHoBnoe 060pyA0OBaHHe H YaCTb BCIIOMOTATeJbHOTO pasMemeHb B Ma-
IIMHHOM 3aJie, PaClO/JOXEHHOM B OCHOBAHHM TOJ3€MHOM YaCTH, IHOAKOBOOG-
PA3HO IO OTHOLIEHHIO K BOJONDHEMHBIM KaMepaMm. /s OnOpoxKHEHUs BOAO-
IpHEMHBIX KaMep B. MAalIWHHOM 3a/ie YCTaHOBJeHH HBa Hacoca 4PB u iBa
caMmoBcachiBawmux puxpesnix Hacoca BKC-2/26, xotopnie mcnoss3yored
TAKXKe H B KayecTBe JpeHa’kKHEIX HaCOCOB.
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Pacnpenennrenbroe ycrpoiictBo us sueek KCO-266 u mut ympasienus
pasMelleHbl Ha MPOMEXYTOYHOM IIePeKPBITHH, YTO B 3HAUMTEJNbHOH CTEHEHH
YMEHbIIAET pasMephl BEPXHEr0 CTPOEHHHA.

Bepxnee cTpoeHHe HAacOCHOH CTAHUMH OQHOITAXKHOE, pasmepoM 12X
X18 M?, pacnonoxeHo Haj KaMepaMu BpAILAIOLIHXCS CETOK ¢ BXOAOM B3
NOA3EMHYI0O YacTb CTAHIHK H MOHTaXHBIM JIOKOM. CTeHLI CTpOeHHA KHp-
IHYHbIE, KPOBJISI PYJOHHAS yTelJeHHas.

Jnisi IpOM3BOJCTBA MOHTaXHEIX PaGOT B 'MALUMHHOM 3a/]e MMEeTCs pa-
AuajbHast KpaH-0anKa TIpPy3oNOLBEMHOCTBIO 10 T, KOTopas mnepeMellaeTcs
10 KOJbIEBbIM peJbcaM, a IJs CIyOcKa H oabeMa O60pyIOBaHHA B HaseM-
HOH YaCTH 3JaHusl HAaXOAMTCs moABecHo#t 10-T KpaH.

Hacocuuie crannun nopo6HoO# KOHCTPYKUMH NpefHasHAUeHB! M BOO-
cHaGKeHHs! TIPOMBIULIEHHBIX TPEANPHATHH U DEKOMEHAYIOTCA JIJA  CTDOH-
TENIbCTBA Ha PABHUHHBIX PeKax ¢ aMIVIHTYROH KojeGaHHA ypOBHeH BOAH 710
10 M B cpeaHnx ¥ I0XKHHIX palOHaxX, ucKiiouas CeHCMHUYECKHe DAHOHBI M
PafOHEl BEYHOH MEep3JIOThL. ‘

Ha nacocubix crannusx 60/MblIol NOZaud Iesecoo6pasHO NPHMeHeHHe
BEPTHXANBHBIX HEHTPOOEXKHBIX WJIM OCEBHIX HACOCCB, TaK KaK IOMHMO COX-
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pallleHHrs 4icJIa YCTAHOBJCHHBIX arperaTos 3a cueT 6OMBIION TIOJAaYH HACOCOR
tunos B, O u OIl BepTHKanbHAS KOMIIOHOBKA TMO3BOJsET YMEHBIIMTL MJO-
Hladb TOJ3eMHON YAaCTH 3[4aHUA, 4 C/IeJOBATEJbHO, 06BEM 3eMJIAHBIX pabor
W CTPOMTEbHYX CTOHMOCTL CTAHIUH.

B xauectBe npuMepa Ha puc. '10.23 nmokasana MOMIHAs HacoCHasg CTaH-
nust 1 mombema cHcTeMbl BomocHaGxenns Tokwo. CTaHuug — pasienbHOro
THIa, 3a6upaeT BOLY M3 PEKH H TOJAeT €€ Ha OUMCTHBIE COOPYKEHHHA, pac-
noJoxKeHyrle B 17 KM OT BOJAOKCTOUHHKA.

Cranuns oGOpyLoBaHa TpeMs BepPTHKAJbHBIMHE IEHTPOOEKHLIME Hacoca-
MH moxmauedi 15000 m3/q kaxawit npu  Hamope 120 M. Cymmaprasi 1nofada
B HacTosiee BpeMs cocTasisier 1 muaH. M%/cyTkd. B nanbneimem npeayc-
MOTDEHA YCTAaHOBKA ellle YeThIPeX HacOCOB.

[IpuBOoAHbIE NBUraTEJH HACOCOB MOUIHOCTBIO TO 6200 kBT — nocTosH-
HOTO TOKA, 4TO [IO3BOJIAET JJjs PEryJHpOBaHHA INOZAyYH IJABHO YMEHBIIATEL
yacTOTy BpalleHusl HACOCOB B npeaenax 1o 209% MakKCHMaJbHOH.

31aHHe HacOCHON CTaHUHMH — liaxTHoro Tuna. [lonzemuas 4acTb 31aHHA
BRIIOJIHEHA B BHIe TOHKOCTEHHON HPOCTPAHCTBEHHOH SUEHCTOH KOHCTPYK-
nnn. Heo6xomuMast IPOYHOCTb TIPH OTHOCHUTENbHO HEGOMBILOH TOMMIAKE CTEH
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Puc. 10.23. Hacocuas crasums | moamkema, o60DYROBAHHAas BePTHKaJbHBIMH IEHTPOCEXK-
HEIMH HAacOCaMH .
1 — MoHTaXKHAf MJIoWaaKka; 2 — NoMellenMe myJAbTa YUpaBAeHHSA; 3 — nomellenne PY
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JIOCTHT@€TCH 3a CYET YCTPOMCTBA BHYTPEHHETrO KapKaca, COCTOSIero H3 Oa-
JIOK M JHadparm. ‘

Bozxa or Bono3a6opHOro coopyXeHHs MOABOIHTCA K KaXIOMY Hacocy
HHIUBHUAYA/bHHM BCachiBaloliHM Tpybonposonom auamerpoM 1600 mm. IToc-
KOJALKY HacOCH YCTaHOBJIEHEl C NOANOPOM, TPYGOLPOBOABI OGOPYAOBAHBL
TJIOCKHMH 3aABHKKaMH. HamopHas JuHHS KaXIOro Hacoca IHAMeTPOM
1000 Mm npucoenrHena k c6OPHOMY KOMJIEKTOPY auaMeTpoM 2200 MM, Ko-
TOPHIH JJIi YMEHbIUIEHHS [IIOIAAH HACOCHOIO TIOMEINEHHs BEHIHECEH 32 ero
TipefieJiel U MOXHAT BBepx Ha 15,85 M or pabouux Kosec HacocoB. Ha ropu-
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Puc. 10.24. Tunosas macocHas craHuus [ noabeMa, o0OpYAOBAHHAN OCEBHIMH HACOCAMH
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30HTaJbHBIX YYacTKaX HaATOPHBIX TPyOONPOBOJOB YCTAHOBJEHHI JiBa 3aTBO-
pa: pabouuii — IIaPOBOTO THNA M aBapHHHO-DEMOHTHBIA — JLUCKOBHIH.

31anve cTAHIHH OOOPYLOBAaHO MOCTOBHIM KPaHOM C KpIOKaMH Tpyso0-
noaneMHOCTbIO 40 u 10 T. MoHTaXHas TuioHIafka pacmoJioXXeHa B HEHTpe
30aHus Ha oTMeTKe 12,5 M. Ilna DocTaBkH 0O0pYLOBaHHS HAa MOHTaXHYIO
AJOMIAKY C OBEPXHOCTH 3eMJH (OTMeTKa -+21) nposioxeH TPaHCTIOPTHBIA
nyTh,

TunoBas KOHCTPYKIHS HACOCHOA cTaHUHH | moAbeMa COBMEHIEHHOTO TH-
na, 060py10BaHHON BePTHKAJbLHBIMH OCEBLIMH MOBOPOTHO-JONACTHRIMH HACO-
camy (paspaGoranuasi HHCTHTYTOM Tensio3JIeKTPONPOEKT), H300paxkeHa Ha
puc. 10.24, ‘

B paccMaTpHBaeMoM BapHaHTe CTaHUHA 000PYLOBAaHA YeTHIPHMSA Hacoca-
mu OI12-87 nomaueit 9000 m3/y kaxabiii npH Hanope 16 m. Ilpu HeoO6xonu-
MOCTH Ha CTAHIMH 63 CyUIeCTBEHHOTO H3MEeHEHHst KOHCTPYKIHH MOTYT OHTb
ycTaHoBJenbl 60jiee MOLIHBIE HAcoChl AuaMeTpoM pabouero koseca 110 cm.
B kauyecTBe mpuBOJAAa HACOCOB HCHOMb3YIOTCH ACHHXPOHHBIE JIBYXCKOPOCTHLIE
(600 u 500 Mun—!) 3/7eKTPOABHraTeJ M ¢ KOPOTKO3aMKHYTHIM DOTOPOM MOIL-
uocTeio 500/300 xBt, Hanpsixkenuem 6000 B.

BononpueMHHK CcTaHIMM pa3GUT HA OTHLEJALHBIE CAMOCTOSITE/IbHHE CEKIIHH
COOTBETCTBEHHO UHCJY HacocoB. Boia B BOAOTIpHEMHBIE KaMepbl NOCTYNMaer
yepes NPSIMOYTOJNbHBIE OKHA, 060PYNOBaHHbBIE pelIeTKAaMH AJs IPyOOH OUHCT-
kH. BHyTpH KaMep yCTaHOBJ/IEHBl Bpallaluifdecsd CeTKH ¢ JOGOBLHIM NOIBOAOM
BOJL.

[TonszeMuasn yacTh 37aHHA CTAHIHH BBINOJHEHA H3 Kexe300eTOHa ¢ He-
no0Jb30BaHHeM COOPHBIX 3JeMeHTOB. OnopHule KOHCTPYKLUHMH 3JIEKTPOIBUra-
Tesiell — peGpucToro TUla.

Bepxnee CTpoeHHe CTAHIMM -— KAapPKaCHOHW KOHCTPYKIHH. MamunnHoe
3fiaHue 06OPYINOBAHO 3JEKTPHUECKHM MOCTOBBIM KDaHOM Tpy30HOABEMHO-
ctbio 10 1. BogonpueMHHK oOcayKHBaercda MOJNYKO3/JI0BbIM KPaHOM € YCT-
poHCTBOM JJISl OYHCTKH DEIleTOK.

§ 64. HACOCHbDIE CTAHLLHH H NOABEMA

B 3aBHCHMOCTH OT TonmorpaguuecKHX yCJOBHH H BBICOTHOTO PacnoJsoxe-
HHsL pe3epByapoB YHCTON BOALl HacocHBle cTaHIHH Il moxbemMa moryT OHITh
#e3aray6JeHHBIMH, KOTAA TIOJ1 MALIMHHOTO 3/laHUsl PAcHoJaraeTcs Ha OTMeT-
K€ MJaHMPOBKH MJIOWIAJKH, H YaCTHYHO 3arJy6J/IeHHBIMH, KOTZa MOoJ MallHH-
HOro 3aJjla pacrnoJjiaraeTcsl HUXKe NOBEDXHOCTH 3eMJH, ecau TpebyeTcs, uTO-
Obl yCTaHOBJIEHHble B HEM HAaCOCH HaXOAMJHCh IOJ 3aJTHBOM.

IIpp  X03AHCTBEHHO-IHTLEBOM  BOZOCHAOXEHHH HaCOCHbIe CTAHUHH
I1 nonbema ©OOBIYHO YCTPAHBAIOT B HENOCPEACTBEHHOH OJIH30CTH K OUHCTHHIM
coopyKeHusaM. Bona 3abupaerncs HacocaMH HellOCPeACTBEHHO H3 Pe3epBYapoOB
yHCTOH BOABL. Bce 3T0 BMecTe B3sTOe 06OYC/AOBIMBAET 3HAUHTENbHO 6osee
NpOCTHIE, 110 CPAaBHEHHIO C HACOCHBIMH CTAaHUHAMH | moawnema, CTPOHTeNb-
Hble KOHCTPYKUHH H, CJ1eA0BaTeJbHO, MEHbIIYI0 CTOMMOCTb cTaHuui I monsb-
eMa.
Ha puc. 10.25 nokaszana THMOBas BOAONPOBOJAHAS HACOCHAS CTaHIHA
Il nogpema, o6opyaoBaHHasg MOHOGJOYHBIMH LEHTPOOEKHBIMH HACOCaAMH
vuna KM nopaueir 1o 360 M3/u. HacocHble cTaHUMH TAKOro THIIA XapaKTep-
Hbl 0J5 CXeM BOXOCHAOXeHHS HeGOJbIIHX HACEJEHHLIX IYHKTOB H NPOMbIIN-
JeHHblx npeanpusaTuii. OHH MOryT OBITh HCIOJb30BaHH TaKXKe B KayecTse
CTaHUHH TOJKAYKH.

31aHHe HACOCHOH CTAHUHH NpeAcTaBaseT cOOOH ONHO3TAXKHOE CTPOEHHE
¢ YacTHYHO 3aryyOJeHHBIM MAaIUHHHBIM 32J0M. CTeHB BEpXHETO CTPOEHHs
KupnuuHble, Jlon3eMHaa yacTb MOXeT ObITh BHINOJHEHa B ABYX BapHaHTax:
13 6yTobeToHa MJIH H3 COOpPHBHIX PyHAaMeHTHHIX O6J0KOB. IlokpeiTHe 8Aa-
HHAST — H3 XKene300eTOHHBIX Npe/BapHTe/bHO-HATIPAXKEHHBIX KDPYIHOTaHeb-
HbIX TIHT.

7+ 3ax. 621 193



Ilomaua HAaCOCHOR CTAHUMM MOMXKeT OHTh pAa3/JHYHOH B 3aBHCHMOCTH OT
MapKH yCTAHOBJEHHEIX HacocoB 6e3 H3MeHeHHst pasMepoB sianus. Ha pmc.
10.25 nokasaH BapHAHT ¢ YCTAHOBKOM NATH HacocoB 6KM-8, u3 XoTopHX
TPH ABJSIOTCH PaGOYHMH, a ABA — I0XKaPHBIMH.

Bona X HacocaM HOABOAMTCH ABYMS BOZOBOAAMH H NOAAETCH B pacmpe-
JeJIUTENbHYIO CeTh ABYMS HANOPHEIMU TpyGompoBopamy. Cxema NEPEKIOYE-
HHA HacocoB KoJJexropHas. O6a KoaJekTopa (M BCACHIBAIOWHKA K HATIOP-
HHIf) pacnonoXeHbl BHYTPH 3JaHHs CTaHNHWM. Bce HacocHble arperaro B3a-
HMO3aMEHAEeMH H MOTYT paboTaTh B peXHMe 102494 XO37HCTBEHHO-NHTBEBO-
TO ¥ NPOTHBONIOXKApPHOrO pacxona. _

s oTKauky JApeHaXHHX BOX ycraHoBded Hacoc HIIC-3. Monrax n
IeMOHTaX O60pYLOBaHHS MPOU3BOAMTCS C NOMOIILIO NOABECHOH KpaH-6ai-
XK. BeHTHAAUMA MAalIHHHOTO 3aja €CTeCTBEHHas; OTOIJIEHHe NPHHATO OF
BHEIIHKX HCTOYHHKOB HJIH 3JIEKTPHYECKOE. _

DuiekTpocHabKeHHe HaCOCHOH CTaHIMH IMPEAYCMOTPEHO OT JBYX HE3aBH-
CHMBIX HCTOYHHKOB NHTaHHA HanpsxeHHem 380/220 B.

Pa6ora X035HCTBEHHO-IIHTHEBHIX H APEHAXKHLIX HAcCOCOB aBTOMaTH3MpO-
BaHa. YnpaBjeHHe TOXAaDHHIMH HacocaMH JAHCT2HIHOHHOE H3 AHCOET4ep-
CKOI'0 MYHKTA. E

Ha puc. 10.26 nokazana HacocHast cranuus Il noxseMa, o6opynoBaHHas
yernpbMa Hacocamu 12H[Ic-60. Illupina MamuuHOTO 342HHA 12 M, AJIHHA
sarayGieHHO# yacTd 18 M, BHICOTa HajJ NOBEPXHOCTHIO 3EMJH 5,4 M. Ilon
HACOCHOTrO MoMelleHHsi 3atAyOJleH Ha 2,4 M.

Bosma K HacocaM MOZBOAKTCS MHAMBHAYAJBLHBIMHM BCACHIBAIOIIHUMH TDY-
6amu. Ha HanopHo# JiHHHH ycTpOeH cOOPHBIH KOJMJIEKTOP, OT KOTOPOI'0 OTXO-
XAT ABa HaloOpHHX Tpy6onposona. PacxonoMephl THna coliia Benrypu yc-
TAHOBJICHH HA HAMOPHBIX TPYOONMpPOBOAAX B KOJOALAX, PACIHOJOXKEHHHX Ha
paccroaHud 10 M OT cTaHIHH. .

Jsis monTaxa o6opynoBaHHsE H PEMOHTHBIX paboT 3MaHHE CTAHIHMH OCHA-
IEHO OAHOOANOUHLIM MOCTOBHIM KpaHOM ¢ PYUYHHIM YIDaBJEHHEM,

B TOpIle 3[aHHA CTAHIHH Pa3MellalOTCs NOMellleHHs CHIOBHX TpaHchop-
MATOpPOB, paclpeleJHTENbHBIX YCTPOMCTB, 3/eKTPOLIHTOBOrO XO34HCTBA,
nojaco0Hble MOMEIEHHA H CAHHTAPHBIH y3el.
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Prc. I1((:\/.;25 Tunosass BomomposonHas cranuua I nogmeMa, o6opyAOBaHHAA HAcCOCAMHA
THENa
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POB; H ; wHe TPyCOmPOBOAH, d= :
$ — Hanapsbie TPYOODPOBOAK, d=250 MM (B ceTs) ' pyConposox 209
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HecMoTpst Ha OTHOCHTEJBHYIO NPOCTOTY CTPOMTE/BHBLIX KOHCTPYKIHH,
MOIIHLIE HacocHble cTaHnHK 11 monbeMa, OCHAIEHHEIE GOJILIIHM YHCJIOM ar-
peraToB ¢ HacocaMH OOJbINOHA NOAAYH, MPEACTABIAIT co60li CJAOKHBIH KOM-
nJaeKe COOpYkKeHH#, TPyOOnPOBOAOB H PA3JNHYHOrO o6opynosanus. B kauect-
Be npuMepa Ha puc. 10.27 mokasana HacocHasi CTaRIlud, BXOJSINAasl B CHCTE-
MY BOJOCHaGXKEHHA KPYNHOI0 NPOMBIIIEHHOTO NEHTPa Dpasniuu.

Cranuus 060pynoBaHa 13 JBYCTOPOHHMMH HACOCAMH TPEX pPasJIH4YHBIX
THIOpPA3MepOB: 1IeCTb HAaCOCOB nomauen 50 mM*/mun npu Hanope 40 M, no ABa
nacoca nopaued 30 u 20 M3/MHH IIPY TOM XK€ Hamope H TpH Hacoca Tofave
13 m%/Mun npu nanope 65 M. CymMMapHas nojaua HacocoB CTaHIHK B HOD-
MaJbHBIX YCJOBHAX COCTaBJASET 235 M3/MHH H MOXeT GBITb X HEOOXOAMMOC-
TH yBeJHUEHa Ha 309%. -

Bopa 3abupaercs HaCOCAMH H3 pe3epByapoB YUCTOM BONH HHIHBHAYAJb-
HEIMH BCACHIBAIOIMMH TpyGompoBogaMu JAHaMeTpaMH 600, 500, 400 u
300 Mm. Hacocw pafoTalor ¢ nepeMeHHOH (mOJIOXHTEIbHOA ¥ OTPHIATENb-
HON) BHICOTOH BCAChIBAHHS, MO3TOMY Ha BCACHIBAIOHIHX TPYOONpOBOAAxX B
CcreNHanbHEX KOJIOAUAX 32 NPelesaMH 3aHHs CTAHLHH yCTAHOBJIECHEL naoc-
KHe 3aJBHKKH. 3aJUBKa HACOCOB TMepe]l HX NYCKOM OCYLIECTBJAETCH €
[IOMOIIbI0 BaKyyM-HacocoB, YCTaHOBJIEHHBIX Ha KpPOHIITeHAX B MAIIHHHOM
3/1aHHUH CTAHILHH.

Hacocsl rpynnaMy B WeCTb, 9eThipe ¥ TPH HAcOCa NOJACOSIHHEHM K TPEM
HaDOPHEIM KOJJIEKTOpPaM JHaMeTPOM 1200 MM, xBa H3 KOTOpPHIX paboTaioT
Ha OGLIMe BHElUHHe HANOPHEE TPYOOIpPOBOAB, a TPETHH, [THTAIOLIMHA CaMo-
CTOSTE/IBHOrO TOTPEGHTENs], MOXKET OHTb NOAKIOYCH K HAM C MOMOLIBIO CH-
CTEMBI [IEPEKJIOUEHHs], YCTAHOBJIEHHOH B OTAE/JIbHOM 3I1aHUHU. Ha wuamopHBIX
Tpy60npOBOaX HACOCOB B Mpelesax sNanus CTaHIHR ycTaHOBJEHE 00bpaT-
HHe KJAamaubl ¥ NJIOCKMEe 3aJBHXKH ¢ 3JEKTPONPHBOJLOM. Pacxonomepnl yc-
TAHOBNEHHl HA KAaXKAOM KOJJIEKTOPE B CHEUMAJbHBIX KOJIOLUAX 3a IPEAe-
JlaMH 34aHHs HACOCHOH CTaHIHH.

Ha cranuuu npuHsATa ABYXPsAAHAs CXeMa pacCmoJIOKEHHs arperatos B
aXMaTHOM TNOpsAKe. VICmoAb30BaHHE HACOCOB € PA3MHYHBIM HalpaB/eHH-
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eM BpaleHus paGoyero Kojeca MO3BOJHJIO PAacnoJOXKHTL HX B PasHuX pA-
flax HAaBCTPeYy APYT APYTY, 4TO COKPATH/O AJHHY 3[aHHA W B 3HAUUTEJbHOR
Mepe YNPOCTHJIO BHYTPHCTAHIHOHHBIE KOMMYHHKAIIHH.

Jns obecneuenus GecnepeGOAHOA MOMaud BOAB NPH BBIHYXJIEHHOM ne-
pepbiBe B CHaGXXEHHH 3JEKTPO3HEprell BHYTPH 3MaHHs CTAHLIHH YCTAHOBJERH
AN3eb-TEHEPATOP MOLIHOCTBIO, JOCTATOUHOH [JA pPaGOTH OAHOrO Hacoca
nogaueit 3000 mM3/4 u omHoro moxaueir 1800 m3/u. Jlu3enb-reHepaTop BKJAIO-
yaeTcsi aBTOMATHYECKH IIPH OTK/AIOUEHHH ABUraTesJed HacoCOB OT OCHOBHOIO
HCTOYHHKA NHTAHHA 3/JeKTPO3Heprud. B 3fanuu 3ape3epBHPOBAHO MECTO
IJIs1 YCT2HOBKH ellle OAHOr0 TaKOro reHeparopa.

PasMepsl HaCOCHOrO nOMelleHWsl CTaHIUH B maaHe 12,6X72,25 M. Bn-
cota 3ganusa 13 M. MalwuHHKEE 3aJ 000pYIAOBaH 3J€KTPHYECKHM MOCTOBHM
KPaHoM rpys3ono/beMuocTbio 10 1. @uabTpannoHHnle BOAb H3 3araybJeH-
HOM 4acTH 3MaHHs YAANAIOTCS APEeHAXHHEIM HaCOCOM.

Bronb 31aHHA CTaHUHH COOpYXeHa NPHCTPOAKa, B KOTOPOHA pa3MelleHbl
3JEKTPHUECKOE XO3ANHCTBO, BCIOMOraTejbHElE, CAyxXeGHble H ORTOBHE NG~
MeLIeHHs.

§ 65. HACOCHBLIE CTAHUHH H YCTAHOBKHM AJi1 3ABOPA NMOA3EMHDBIX BOR

B BOMOHOCHBIX IJIacTax, 3aJjeramimiux Ha ray6une 6otee 10 M, Bomosa-
6Op IPYHTOBHIX BOA OCYILECTBJSIOT, KaK IPaBuJo, ¢ MOMOWIbI0O TPyOUATHX
xkostonues. Tpy6uaThie KOJ04Ib Yyalie BCero 060pyaAYIOT HeHTPOOGEXKHHMH Ha-
COCaMH C TPaHCMHCCHOHHBIM BaJIOM H 3JIEKTPOJABHraTesleM, YCTaHOBJIEHHBHIM
Ha NOBEPXHOCTH 3€MJH, WJIH NMOTPYKHBIMH HAacocaMH C 3JEKTPOJABHIaTens1-
MH, PacnoJOXKEHHbIMH HEeNOCPeNCTBEHHO B IV1yOHHEe CKBaXKHHH. Y1 B TOM H
ApPYroM cJyyae THIIOBBIMH POEKTAMH HACOCHBIX CTaHIHH NpeRycMaTpHBaeT-
Csl yCTaHOBKa HAacOCOB B Ha3€MHBLIX HJH NOA3EMHEIX NOMeIleHHAX.

Pa6ora HacocHBIX cTaHIHH NPOHCXOMMT OOHUHO Ge3 NMOCTOSHHOTO o6cay-
XKuBalllero nepcoxana. IIpoektaMu npeaycMaTpHBaercd BO3MOXHOCTb (B
3aBHCHMOCTH OT MECTHBLIX YCJIOBHI) NPHMEHEHHST MECTHOro, AXCTAaHIHOHHO-
r0O aBTOMAaTHYECKOTO U TeJeMEXaHHYECKOr0 ynpaB/eHHs.

Ha puc. 10.28 B kauecrBe nmpumepa 1nokaszaH OOIIHI BHX THIOOBOHA Ha-
3€MHOH HaCOCHOfl CTaHIUHH C NMOTrPYy:KHbIMM HacocaMu rtuna DIIB. Boma or
YCTaHOBJEHHOTO B CKBaXXMHE Hacoca yepe3 cOOpHBIA pe3epByap H CTaHIHIO
I nonxpema nogaercss B cucTeMy BomocHaGxeHus. Hanmopasii TpyGomposoa
060pya0BaH BaHTY30M, CJAHBHBIM KpaHOM, OGpaTHBIM KJAaIllaHOM H 3aJBHXK-
KOH. YCTbe CKBAXKHMHHI 3a[€/1aHO B GETOHHBIH OrOJMIOBOK, B KOTOPHIH BMOHTH-
pPOBAHO YCTPOHCTBO AJIS 3aMepa YPOBHS BOIBI.

[Nonaua wacoca uamepsiercs MepHOH AudadparMoil, YCTaHOBJEHHOH B
nog3eMHoi kKamepe. I[lepenman nasnenuss B amadparme usMmepsiercss aud-
$epeHuHaIbHEIM MaHOMETPOM., -

B nasusboHe HacOCHOR CTAHIUHM MOMHMO MeXAHHYECKOrOo 060DYILOBaHHA
PacIONOXKeHbl: CTAHIMSA YNPaBJIEHHd HACOCHEIM arperaToM, peJelHBHR
Ka(), OCBETHTENLHbIH LHTOK H 3JCKTPONEYH OTOIJIEHHH, BKJIIOYaeMOro
aBTOMAaTHUeCKH TipH Temneparype HHKe 5°C. Pasmeprl maBu/iboHA B IMIaHe
He mpesbimalnoT 34,5 M. B 3aBUCHMOCTH OT MapKH yCTAaHOBJEHHOTO Haco-
ca o6beM BOABI, NONABAEMHI B cyTKH, cocTaBaser 140—3400 mB.

CrpourenbHbie KOHCTPYKIUHH 3JaHUsS Ype3BbIMalHO NPOCTH: (pyHAaAMeH-
THl JIEHTOUHble H3 OyTOO0eTOHa HJM CTOJOYATHe M3 MOHOJHTHOIO OETOHa;
CTeHbl MaBHJIbOHA KHPUUYHBIE B IOJTOPA HJIH ABAa KHPIHYA B 3aBHCHMOCTH
OT palioHa CTPOUTEJBCTBA; MOKPHITHE XKeje300eTOHHOe MOHOJUTHOE; KPOBJS
py6GeponaHas; TmOJbl IeMeHTHble N0 6eTOHHOH MOATOTOBKe. BeHTuasinua no-
MeIlleHHs] ecTeCTBeHHAs uepe3 BbHITAXHble TPyOb. OKHa B NaBU/IbOHE He
npexycMotpensl. BepxHas ¢uneHka ABepu 3acTeKNeHa.

MoHTaX u JeMOHTaX OOOpPYAOBaHHA CTAaHUHH OCYLIECTBJAETCA Uepes
JIOK B TIEPEKPLITHH C MOMOIIbIO aBTOKpaHa HJW TaJjeR, yCTAHOBJIEHHWX Ha
BPEMEHHBIX TPEHOTAX HelloCPeLCTBeHHO Hal JIOKOM.
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Prc. 10.28. HazeMmuas nacocHAs CTAHIHs, 060PYAOBAHHAH NOTPYKHEIM HAcOCOM

1 — ganopusfl MPYGONPOBOL; 2 — 3auBMAKKA; 3 — BAHTYS, 4 — nopseMHas KaMepa; & — amadparMa; 6 —
OGpaTHbi Knanai; 7 — CAHBHOW Kpas; 8 — OTOJOBOK; 9 —wyerpoficnBO AJH 3aMepa  YpOBHS Boaw; [0—
OCBEeTHTEALHBIA IMTOK, [i — CTAaHIHA YNpaBJeHHSI HaCOCHBIM anperaToM; 12 — peneftunil wkad; JI—nud-

MAHOM ETP

[xTanue 3JeKTpoONBHraTelNell HaCOCOB NPOH3BOJAHTCH, KaK NpPaBHIO, OT
BOSAYIIHLIX JHHHI 37eKkTponepenad. [Ipd sHaU#TENbHOH MOLIHOCTH 3J€EKTPO-
ABHraTe/si HA¥ MPH TPYMICBOR YCTaHOBKE HAcOCOB 11eJecO06pPasHO pasMe-
[ATh TIOHHXKAMOUIMH TpaHcdOpMaTOp B HENOCPEMICTBEHHOH OJH30CTH OT Ha-
COCHOM CTAHLUH, IS 4ero K maBHJIbOHY MOXeT ObIThb MPHCTPOEHO ClelHab-
HOe MoMelleHHe.

Ha puc. 10.29 moxasan o6mult BHI NOA3EMHON HACOCHOH CTaHUHA C yC-
TAHOBJEHHBLIM B Hell TIOTPyXHBIM HacocoM THma JLB. OcHOBHOe B BCIOMO-
rateapHoe 0GOPYIOBaHHe TON3EMHON CTAHIHH TAKOE Xe, KaK H Ha3eMHOH.
HexoTophiM OTIKYHEM B KOMIOHOBKe 000pYXOBaHUS ABIAETCA JAHIUb TO, UTO
06paTHHEIN KJaNaH H 3a/JBHXXKA YCTaHOBJeEHH Ha HalOPHOM TpyGompoBoie
B OAHOM KaMepe ¢ MepHO# Juadpanmoil.

CreHsl TMOM3eMHBIX KaMep MOrYT ObiTh BENIOJHEHHE M3 YHUHIHPOBAHHBIX
CGOpHBIX XeNe300eTOHHBIX KoJell, H3 MOHOJHTHOTO GeTOHa MapKH 150 unn
H3 KHpnHda Mapku 100; IHMIIE H OrOIOBOK MOHOJNHMTHbBIE, GETOHHHE; mepe-
KPHTHE — KeJ1e300eTOHEbIe IUIHTH, BeHTHAANHs - KaMep eCTecTBeHHasd,
OTOIVIeHHe 3JeKTpuueckoe. JLJs OTKAYKH OPOJATOR HMAH NPOCOYHBUIEHCH
BOJN YCTAHOBJIEH CaMOBCACHBAIOIMA IeHTPOOeKHO-BUXPEBOH Hacoc 1CIIB-
1,5M, coefHHeHHBI ¢ APEHaXKHBIM NPUAMKOM CAMOTEUHBIM TDPYGOIPOBOLOM.

MoHTaX W IeMOHTAaX HAaCOCHOTO arperara ¥ BOJAOMOXBEMHLIX TPy 1po-
H3BOAHTCA ABTOKPaHOM,

Manne ra6apuTH HaCOCHOTO 0GOPYZOBAHHSA 'CTAHIUA [ION3EMHOr0 BOAO-
safopa NO3BOJAIOT B pAfe CAyuaeB OObeIHHHTL HacocHble cTaHuuH [ u II
nOABEMa B ONHOM 3JaHHH, YTO yMEHbIIaeT CTOHMOCTb CTPOHUTEJIbHBIX KOH-
CTPYKIIHH, yNpOUaeT CXeMy KOMMYHHKAIMH H O3BOJSET A0 MHHHMyMa
CHH3HTb Hamop (3a CuUeT yMeHbIUeHHS UHCJa CTylHeHeH) HaCcOCOB, YCTaHaB-
JHBaeMHX B ckBaxHHax. Ha puc. 10.30 nao6paxena Taxas o0belHHEHHAN
HacocHas craHmua I u Il moamema, BXxonsdiuas B y3eJa roJOBHHX BOAO3a-
GOpHBIX COOpYXeHufi omcTeMbl BOJOCHAGXKEHHS KPYNHONO HAaCeNeHHOTo
QTyHKTA.
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Puc. 10.29. IMoxseMuas HacOCHas cTaHLusdA, 060PYAOBAaHHAS TOTPYXKHEIM HACOCOM

{ — HamopERE TPYGOIPOBOA; 2 — oronosok; 3§ -- MaHOMeTp; 4 — NoR3eMHas KaMepa; 6 — 3aANPHIKKA; 6 w=
anadparMa; 7 — KDEHAMHHA MPHAMOK; 8 — yCTpofleTBO NS 3aMepa YPOBHS BOLK; 9 — paTy3; [0 = 0f-
paTHNA waanaH; JJ — gudmanomerp; J2 - npeHaxHHR ®Hacoc;, 3 — camMOTEIRBA TPy GOEPOBON,

JBa Tpy6uaTHIX KOJOMHA PAcCMNOJO¥KEHH HEMOCPEACTBEHHO B Hpejenax
3MaHHA HACOCHOH CTAHIHH. YCTaHOBJEHHHE B HHX CKBaXHHHHE HaCOCH
I nogreMa nopalT BOAY B MNOA3EMHBEEe Xene300eTOHHble pe3epBYapH, OTKY-
fa Bona saGupaerca macocamu Il mombema, yCTaHOBJIEHHHMH B TOM JKe
anaHuH CcTaHnuu. B kauecrse macocos Il moxbeMa npuHATH TPH (ABa pa-
GOYHX H ONMH De3epBHH) IBYCTOPOHHHX LeHTPOOGeXHbX Hacoca. Pesepsy-
apH 10 OTHOIUEHHIO K 3JaHHIO CTAHIHH PacloJOKeHB TAKHM obpa3oM, 9TO
Hacocel 11 moabemMa HaxoaATCs IO 3aTHBOM.

Hcnonb3oBanue TpyGYaTHIX KOJOALEB B KauecTBe BOX03a6OPHHX COOpY~
JKeHHi MON3EMHBIX BOJ HAaXOAHT IIHPOKOe MpHMeHeHHe TIPH TIPOGKTHpPOBA~
HUHM CHCTEM MECTHOro BONOCHaGKeHHs, O6ecHeTHBAIOUINX BOAOH HebOJb-
IIMe NMPOHSBONCTBEHHble HJIH CEIbCKOXO3SHCTBEHHEE OOBEKTH, XKHJINE 3Xa-
HHS M TaKHe OTAEJbHO CTosllHe OONleCTBEHHBIE 3AaHHSA, KaK LIKOJH, 60/db-
HHUUH, CaHATOPHH, MUOHEPCKHe Jarepsl, OaHH, apadyedHbie M Jp., B KOTOPHX
BOJONDOBOI SBJSIETCA HeOOXONUMBIM 3NeMeHTOM O6Jaroycrpoicraa.

TloTpeGHoCTb B BOJe B CHCTEMAaX MeCTHOTO BONOCHaGKeHHS CpaBHHTENb-
HO HeBeJHKa H cocTabisier He Gosee 200 M3/cyTkH, HO BMecTre ¢ TeM AASf
HHX XapaKTepHH 3HauYHTe/JbHEIe KOJe0aHHA pacxola B TeueHHe CYTOK (KO-
34;@&151)%31' HepaBHOMEPHOCTH BOJAONOTPeGAeHHA KoNebleTcd B Ipefenax
1,5—3).

Xapaxrep BoZOnOTPeOHTENS ONpefesieT HeKOTODHE OCOOEHHOCTH CHC+
TeM MEeCTHOrO BONOCHAOXeHHS. DypoBHe CKBaXXHHH pacnoaralorcsd, Kak
TPaBHJO, B HeMoCpPeACTBeHHOH G6aH3ocTH OT o0bekra. PaspeTBaeHHas Ha-
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PyXKHas CeTb H PPOMO3JKHE COOPYXeHHS 10 oO6pafoTKe M XpaHEHHIO 3ana-
COB BOAbl OTCYTCTBYIOT, OCHOBHBLIM 3/IEMEHTOM CHCTEM MECTHOrO BOJXOCHaO-
KeHHs ABJISETCA HACOCHAS YCTAHOBKA, BKJAOYAIOUIas B ce6si HallOPHO-pery-
JIHPYIOIIYI0 €MKOCTb H KOHTPOJbHO-H3MEDPHTENbHYIO anmapatypy. K Taknam
YCTAHOBKAM TNpelbABageTc PAA CHeUHPHYECOKHX TpeGOBaHHH, OCHOBHLIMH
#3 KOTOPHIX SIBJAIIOTCH: NMPOCTOTA H KOMNAKTHOCTb KOHCTPYKIHH, BO3MOX-
HOCTb CEPHHHOrO BHITIyCKa IIPOMBIIIJIEHHOCTBIO; BO3MOXHOCTb PasMellleHHs
YCTAaHOBKM Ge3 CTPOHTe/NIBCTBA CIElHANbHHX MOMEINeHHA (B TIOA3eMHBIX
KOJIOALAX WJAH HEMOCPeACTBEHHO B O6CHYXKHBAaEeMBIX 3IaHHAX); MPOCTOTA H
HaleXHOCTh B IKCIVIyaTallHH; BO3MOXHOCTb aBTOMATHUECKOH paBoThl 6es
TIOCTOSAHHOTO OGC/IYXHBAIOLIEr0 NEepCOHaNa; HEBBICOKAs CTOHMOCTh ycTa-
HOBKH H ee MOHTAaxa; MPOCTOTAa PEMOHTa H 3aMeHHl OTHAENBHBIX Y3JI0B H
AeTajed yCTaHOBOK. BceM OTHM TpeGOBAHHAM B 3HAYHTEJNBHOH CTENeHH OT-
BEYAIOT aBTOMATHYECKHE HACOCHLIE YCTAHOBKH ¢ THAPONHEBMATHYECKHAMH
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Prc. 10.30. O6neaunennas nacocnaa cranuus [ u Il nogbema ¢ AByMs CKBaXKHHAMH

I —aamanHsl san; [/ — mnoMelrenHe pacopeseBTENLHONO ycTpohcrsa; [// — noMeujeAHe CHIAOBOTO TDAH-
chopmaropa; JV — Bonomorartensoe moMelleHde; | — HanopHHle Tpy6n; 2 —obcankne TPYSH; 3 — ycTbe
APTESHANCKON CKBAMKHHB, 4 — SJeKTPOLBHraTe H; J — MPYGOIPOBOA OV NOLadHd BOAL B pesepsyap; 6—
soacHBaloL(He TPYOCOMPOBOAK H3 pesepsyapa; 7 — HaMOpHBle TPYGonpopogs (B cerb); 8 —-NPHAMOX AaA
pysEOore Hacoca BK®-2; 9 — ocs MoHOpenbea; J0 — TpyGOmpoBOL A8 OXJAaXIeHHS BOLOH NONLIIRIHHKOB
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Puc. 10.31. ABTOMaTHUeCKasi HacOCHas YCTAHOBK2 ¢ MOTPYKHBIM Haco-

COM

1 —mHacoe; 2 — BonomogbeMHEAs TPYGa; 83 — YCTpOfCTBO [4/A  BIYCKa [BO3RYXA; 4 —
nyckosas 3JeKTpoamraparypa; § — pede JaBJeHHS; 6 —— FRApOTHeBMATHIOORBR Gax.
7—BopjoMepHas TpyGka; 8—BogopaaGopHas TPyGa; 9—UoNAaBKOBHA peryas-
TOp 3amaca 803AyXxa; /0—mopawuias TpyGa

GaxaMu, KOTODhle HAXOMST BCe OOMblllee MPHMEHeHHe B OTEYECTBEHHOR R
3apy6eKHON IIpaKTHKe BOJOCHa0KeHHs.

ABTOMAaTHUECKHE HACOCHBE YCTAHOBKH MOTYT OBITh COOpYLOBaHH Haco-
caMH paaiHyHBX THNOB. OAHAKO B CBA3H C NepeMeHHBIM HANMOPOM OHH J0J-
WHBl HMETb XapaKTePHCTHKY, MO3BOJAIONIYIO UM IIPH H3MEHeHHSX NaBJeHHR
B Gake B 3ajaHHHIX mpefenax paGorate ¢ Bucokum KIIIA. B stom orHo-
meHnH HauGoJee YHOOHB MHOrOCTymeHYaThle HeHTpOGeXHble, BHXpPeBHeE H
sojgocrpyhusie Hacochl. OHH yILOOHH ellle H IIOTOMY, UTO He MOIYT pa3BHTbL
JaBJeHHe, 3HAUHTEJLHO IpeBHIUAIONlEe pacyeTHoe MJAf THIpOIHEeBMaTHIe-
cKkoro 6aka m rpossulee pa3pLIBOM TIOCTEIHEMY, a TaKxe BOLONPOBOXHOR
CeTH.

ABTOMAaTHUECKass HACOCHAs YCTAHOBKA € MOTPYIXKHBIM HACOCOM dIpPOH3-
BOMCTBA YexocaoBaukoi ¢upmbl «Curmar, npegHasHaveHnas JIJs MOoABbEMa
BOZBl M3 ‘CKBaXHH, H3o6paxena Ha puc. 10.31. Hacoc no BoxomoabeMHON
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Tpy6Ge nopaer BOAy B rHADONHeBMAaTHYeCKHH 6aK, KOHCTPYKTHBHO BHINOJ-
HeHHBIA B BH/le CTAJbHOIO LUIMHAPA C SJIIHNTHYSCKHM JAHUIIEM H KPHIIKOH.
Bak ycranosieH Ha QyHmameHTe M uMeeT HAaTPYOKH RIS TNPHCOCNHHEHHS
peiie HaBiieHHsd, NOMJIABKOBOrO DPETyJIATOPA 3amaca BO3AYXa, BOLOMEpHOH
TPYOKH C MaHOMETpOM, nojawiedi H-BoAopa3bopHo# TPy6 ¢ 3aQBHXKKaAMH.

ABTOMaTugeCKOE BKJAIOUEHHe Y BHIKIIOYEHHE Hacoca B 3aBHCHMOCTH OT
NaBJeHHus B MAIPONHEBMATHYECKOM 6axe OCyLleCTBJSETCS 110 KOMaHAe peJe
NaBJeHUST NMyCcKoBOH 3JeKTpoamnapaTypo, ofecneynBaloniesl ONHOBPeMeHHO
3aLIATY 3JeKTPONBUraTe s OT TEXHOJOIHYeOKOH Meperpy3kH, TOKOB KOpOT-
KOT'0 3aMBIKaHHfl H TOKOB, BHI3bIBA€MEIX noTepel ¢a3snl. [lomosHenne H pe-
TYJIHpOBaHHe 3amaca BO3Ayxa B 6Gake YCTaHOBKH OCYyIIECTBJfeTCA € IO-
MOIIbIO YCTPORCTBA 1Ji1 BIyCKa BO3AyXa, cpabaThIBAIONLEro OT HMIYJbCa,
IIOCHI2EMOTO PeryJaToOpOM 3anaca Bo3AyXxa.

IMopaua ycranoexn po 90 m3/cyrxm;, monubifi wamop 20—37 M; Makou-
MaJbHaf BbICOTA TIoAbeMa A0 25 M. MolHOCTh MPHABOLHOrO 3JeKTPOJABHra-
teass Hacoca scero 1,1 xB1. [Toanm# Bec ycranosxu 130 xr.

YcraHoBKH MOZOGHOrO THIA PasMeNlaloTcsl, KaK NpaBuio, B HeSOJAbIINX
TOXBaNbHBLIX TIOMeleHHAX 34aHuH. KOMOaxTHOCTb, HANeXKHOCTh, 3KOHO-
MHYHOCTb, a4 TakXKe XOPOWIHE IKCIVIyaTallHOHHHIE H CAaHHTaPHO-THNHEHHYe-
CKHe KaueCTBa YCTAaHOBOK ofecneunBaloT UM Bce 60Jee IIHPOKOE pacnpocT-
paneHwue.

HHH canuTapHOi TeXHHKH BedeT paboTy MmO CO3MaHHIO, OCBOEHHIO H
BHEJPEHHUIO B IPAKTHKY CEPHH aBTOMATHYECKHX HACOCHBIX YCTAaHOBOK C T'HA-
POIHEBMATHYECKHMH 0aKaMH, yAOBJETBODAIOUIMX I10 CBOHM TEXHHYECKHM
napaMeTpaM DasJMYHEIM yCJIOBHSM MECTHOro BOJAOCHaOxeHusd. B Hacros-
miee BpeMs OTeUYeCTBeHHAs TIPOMBHIVIEHHOCTb CEPHHHO BbIMycKaeT ycTaHOB-
xd BY-5-30 u BY-7-65 (paspaborannsle HHWMH canntapHofi TexHuku),
npeAHa3HaueHHble JJIs MECTHOr0 BOZOocHAGXKeHHS CeNbCKHX HaceJeHHHX
NyHKTOB ®JH OTAENbHO DACMONOXKEeHHBIX OOBEKTOB € CYTOUHBIM BOJOMOT-
pebaennem 50—100 M3 IloaroToBasiioTcs K CEPHAHOMY BLIMYCKY aHAJOrHy-
Hble ycraHoBKH BY-2-25, BY-4,5-170 u BY-7-115.
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Puc. 10.32. TloBrcHTeNbHAS HACOCHAS CTAHIHUA TOPOJACKOr0 MHKPOpaHOHA
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§ 66. NOBBICHUTEJBHBIE HACOCHBIE CTAHILHH

KoscTpyxius, o60pyoBaHAe H CX€Ma KOMIOHOBKM TOBBICHTeJIbHOR Ha-
COCHOf CTAHIMH LEJHKOM H IMOJJHOCTBIO 3aBHCAT OT THIA BOXOBOLOB, MO
KOTOPBEIM BOJA TOABOAUTCH (K CTAHIMK H OTBOAHUTCS OT Hee. '

IMoBhicHTeNbHEIE HACOCHblE CTAHIWH, HCHOJb3yeMBle JUIS TOBBIIIEHHS
JaBJCHHS B CHCTEMe HAmMoOpHHIX TPyGOTNPOBOLOB (CTaHIMH IIOXKAYKH), BO
BCeX OTHOLIEHHSX OYeHb MOXOXKH Ha He(OJbIIHe BOLONPOBOJHBIE HACOCHHIE
craumuy Il moapema. Hacocel 3abuparoT BOLY H3 C€TH BOJOHNPOBOAA HH3-
KOrO Hafopa H MOAAIOT €€ B CeTb BHICOKOIO Hamopa.

Ha puc. 10.32 nokasana noBHICHTENbHAsl HAacOCHas CTaHUMA, NPEAHA3HA-
YeHHAasi AJ9 NOLAYH BOALI Ha XO3AHCTBEHHO-NHTbeBble M NPOTHBONOXKAPHHE
HYXJBl FOPOJACKOr0 MHUKPOpafioHa €O 3MaHHSMH TOBBEILEHHOH 3TaXHOCTH.

B 3manuy CTaHUMH He3arayOJeHHOTO THNA YCTAaHOBJIEHBl YeThipe HEHT-
pOGEKHBIX Hacoca KoHcoawHoro tHna 3K-9 B xomisiekTe ¢ aCHHXPOHHLIMH
snexTpomBuraTenaMu cepun AO2. s X0357HCTBEHHO-THTLEBLIX HY K 00bIY-
0 pafoTaloT ABa Hacoca, jBa IPYruX — pesepBHble. PaGora HAacOCHHX ar-
peraTos aBTOMAaTH3HPOBAHaA.
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‘Bozna sabupaerca H3 CeTH BOLONPOBOLA HHU3KOIO HAMOpa M IOJAETCH B
TeTh BBICOKOrO Hallopa ABYMsI TPyOONpOBOAaMH JuaMeTpoM mo 150 MM.
CxeMa NepexIOUEeHHA KOJJIGKTODHAas ¢ pasMelleHdeM HH3KOHAMOPHOIO H
BHICOKOHAMOPHOTO KOJWIEKTOPOB B GJaHHH HACOCHOR craHuuH. Bce BHyTpH-
CT2HIHOHHBIE TPYGONPOBOALI YJOXeHb B KHPIOHYHBLIX KaHaJlaX ToOj YpoOB-
HeM TmoJa.

Ha puc. 10.33 B KavecTBe npuMepa CTaHUHMH NOZKATKH HA OTKPHITOM
KaHalle MOKa3aH MPOJOJbHBLIM pa3pe3 OAHOH W3 JABAaJUATH ABYX HaCOCHBIX
craHiHA Kanana Hpreiur — Kaparawpa. B cocTas yana nmoMuMo mopsoms-
llero H OTBOASANIEr0 yYaCTKOB KaHa/a BXONAT: 3LaHHE HACOCHOR CTAaHIIMH,
BHEUIHUe HanopHble TPYOONPOBO/bI, BOAOBLINYCK € COMPSITAIONIHMH YCTPOR-
CTBAMH H OTKPHITAasI IOHU3UTEJIbHAS MOACTAHIHSA.

HacocHas cranuusi paccuHTaHa Ha YCTAaHOBKY WYeTHIpex arperaros, <o-
CTOSILIHX H3 BEPTHKAJLHOTO OCEBOTO IOBOPOTHO-JAONACTHOrO Hacoca QIT10-
185 nam OIT11-185 u HemocpeACTBEHHO COSNHHEHHOTO C HHM CHHXPOHHOIO
BEPTHKAJbHOrO anekrpoaBHuratens BIC-325/44-18 momuocTteio 5000 kBt u
nanpsixxkeruem 6000 B.

Has ofnerdenns 3naHHA CTAHIMH €10 KOHCTPYKLUHS pemieHa B BHAe
CBOGOHO CTOALIETO B BOJEe TOHKOCTEHHOTO WHMJIHHIpA AnamerpoM 18 M w
BBICOTOH 15 M, pasie/ieHHOrO MeXYSTaKHbIMH NEPEKPHITHIMH C HeCcyIIHM
CTOAKOM B ULeHTpe. OPHIMHANbHAS KOHCTPYKUHS CTAHLMH pa3paGoTaHa HH-
CTHTYTOM ['HIpOMpOeKT, a BCECTOPOHHSAA NpPOBEPKa H 0BOCHOBaHHE CTPOH-
TeAbHbIX KOHCTPYKIMH mposefensl 8 MMCH mMm. B. B. KyiiGulwesa.

OTBepcTHS BCacHiBAIOMMX TPYS HACOCOB MNEPEKPHIBAIOTCA CHEMHLIMH
pemerkamu. Ilpu ocMoTpe u pemoHTe Hacoca peleTKH 3aMeHSIOTCS ycra-
HaB/IHBAEMLEIMH B TeX e Ma3ax IVIOCKHMH CKOJb3AINHMH MeTaJJindeCKHMH
3aTBOpPaMH. 3aTBOPH H PeINeTKH OGCHYKHBAIOTCA Telbdepom rpy30N0NB-
€MHOCTbIO 5 T, KOTODHIH NepefBHIaeTCs 10 KOMbIEBOMY peJbCcOBOMY MYTH,
3aKpenJieHHOMYy Ha KOHCOJSAX ONOPHBIX KOJIOHH BEPXHEr0 CTPOEHHSL.

Bepxsee cTpoenne smanus HacocHoll craHIHE npeacrasiasger coGol 3a-
KPHITOC .NMOMEllleHHe — MAIUMHHBIA 3471 HaX 3JAeKTPOABHIrATENSIMH HaCOCOB.
Mamnsapifi 3a1 060pyaoBaH MOCTOBBIM TIOTHONOBOPOTHEIM 3JEKTPHUECKHM
KPaHOM TIpy3OmOXBeMHOCTbIO 20/5 T cmenmatbHON KOHCTPYKuHH. Kapxac
BEPXHEroc CTPOEHHA XKele300eTOHHBIH, KeCTKO 3aJeJaHHbIH B KOHCTDYKIIHH
NOABOAHOK - yacTu. IlokprITHe 37aHusd BaHTOBOe, CBOGOAHO OIepToe, YTO
Hanbojiee OTBeYaeT NHHAMHYECKMM HArpy3KaM. 3amnosHesue CTeH — KepaMm-
S8HTOGETOHHDIC TIAHENH U CTeKA0GI0KH.

Hanopunie Tpy6Gonposons:, HHAUBHAYaJbHble JUIS KaXKAOTO HAcOCa, Bhl-
TIOTHEHbl M3 METANIHYEeCKHX O0edaek € YCHISHHON aHTHKODPPO3UOHHON
usoaAuuen. {uamerp tpyBonposoga 2600 M. Bogoseimyck — cudornoro
THNA C KJIaNaHaMH CpblBa BaKyyMa. Yucsio cudonos pasHo YHCJYy HacOCOB.

§
2 530
J 4 : _ Blare 44,37
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Puc. 10.33. Hacocnas cranuus xanana Upraim — Kaparanna

1 — anaHKaMepa; 2 — smanne macocmoll CTAHUMA; 3 -— aHKePHAA onopa; ¢ - Hamopubifl TPYGONPOBOA; 5 —e
B0Z0BHNYOKHO® COOPYXeRHe; 6 — Hanopaufl 6accelly
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§ 67. HHPKYJIAILHOHHBIE HACOCHbBIE CTAHILHH

LlupKyJIsILHOHHBIE HacOCHBIE CTAHIHA CXEM BOJOCHAGXKEHHUST IMPOMBII-
JEHHEIX NPeATPUATHH TpelHasHaueHbl rJ2BHBIM o6pa3oM AJ14 Tofayd BOAH
B OXJ12/aI0LIHe YCTPOICTBA Pa3IHYHBIX TEXHOJOTHIECKHX yCTaHOBOK (xoH-
JeHCATOPHl NAPOBbIX TYpOWH, XOJOXUJIBHHKH NOMEHHBIX H MapTeHOBCKHX
megeil, MPOKATHBIX CTaHOB ¥ T. M.). T H YHCIO HACOCOS, KOMIIOHOBXa
TPyGONpPOBOAOB HHPKYAALNOHHOHR HACOCHOH CTAHILHH 3aBHCAT B TEpPBYIO
ouepelb OT NPUHATOH CHCTEMbl BOLOCHAGMKEHHS (mpsmoTouHas uau 06o-
pOTHAs) M BHAA BOAOOXJAJUTEbHBIX COOPYXeHHUH.

Bce UMPKY/IANHOHHEE HACOCHBIE CTAHIMH, MOARIOUIHE BOAY Ha TEXHOJIO-
rHYecKHe HYXKIbl, OTHOCATCA K CTAHNHAM TePBOTO KaIacca HAaLEXHOCTH
neficTHs. IlepepbiBbl B HX paGoTe, Jaxe caMble KPAaTKOBPEMEHHHIE, HH IPH
KaKHX OGCTOSTENbCTBAX He MOLYT OHTh AOMylLeHH, BecnepeGoinas pabo-
Ta CTAHIMA MOCTHTAETCA COOTBETCTBYIOLLHM pe3epBOM 060pyROBaHHS, Ly0-
JINPOBAHHEM CHCTEMBl 3HeprocHaGxeHusi, BCAChIBAIOIIAX W HANOPHBIX KOM-
MYHHKalHil, a TaKXe yCTaHOBKOH HaCOCOB [IOJ 3aJTHBOM. B cBs13u ¢ mochen-
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Prc. 10.34. llupxynauuOHHas HACOCHaA CTAHUMA CHCTEMbi OGOPOTHOrO BOJOCHAGXKeHHH
ropHO-06GOTaTHTENBHOTG KOMOHHATA
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Puc. 10.35. lIapKyAsSUHOHHAs HacOCHAd CTAHLHA CHCTEME! NIPAMOTOYHOIO BOHLOCHAGKeHH#
momHoft 'P3C :

HHM OOCTOSITeJNLCTBOM LUHPKY/ASLHOHHBIE HACOCHBIE CTAHIHH B GOJBLIIHHCTBE
ciyuaeB CTPOSAT 3arjyOGlNeHHHIMH C TOJ3eMHBIM pa3MellleHHeM HacOCHOro
IOMEINEHHUS. -

KonunuecTBO BOABL, HeOGXOOHMOE AJS1 OXJAXKAEHHS TeXHOJOTHUECKOTrD
000py0BaHHUsl, HAXOAUTCA B NPSIMOH 3aBHCHMOCTH OT €€ NepBOHAYaJIbLHOM
TemnepaTypel. Uem Bblille TeMmepaTypa BOALL, TeM GOJbILe ee HYXHO, H Ha-
o6opor. ITosTomy yncao arperatos, HX MOJady, THI HACOCOB H TPHBOAHBIX
‘SJIEKTPOJBHIATE/ER ClelyeT BHIOHPATb ¢ y4eTOM H3MeHEHHsS TEeMMepaTyphl
BOZABI B mpenesax rofosoro uuknaa. Ilpu xonebanusx temmepaTypsl BOZABE
HeOGXOAUMO H3MEHATb CyMMapHYIO MOfayvy CTAaHUHU IyTeM BKJIIOYEHHS Pas-
JAHYHOTO 9HCJIa HACOCOB H MEPEeXOAHTh Ha JPYTVIO 4acTOTY BpALICHHS UM
Ha JpYyro#f yros ycrTaHOBKH JomacTell paGouero koJeca (y OCeBHIX HACO-
COB).

Ha puc. 10.34 nokasana paspa6orannas ['TIH Co103B00KaHAJNPOEKT
ITMPKYIAUHOHHAS HaCOCHAsT CTAHIHS CHCTEMBI OGOPOTHONO BOJLOCHAGKEHHS
FOPHO-000raTUTENBHOr0 KOMGHHATA, HCIIOAb3YOIICH B KAYeCTBe OXJIALUTeNs
BOMOXpaHHUJIHIe € GO/BIIOA (X0 23 M) aMIIHTYAOH KoJleGaHHS TOPH3OHTOB
BOJBI. ‘

ITogBonnas wacTp 31MaHHA HACOCHOW CTAHUHK pasfuTa MO BHICOTE HA
JABa fpyca, Ha KaXJOM H3 KOTOPBIX PACIOJOXKEeHBl HACOCHBIE arperathl. Ta-
Kas KOMIOHOBKa 000OpYyNOBaHHA MO3BOJSET 3a6HPaTh HacoCaMu Heobxomu-
MO€ KOJIUYECTBO OXJaX/JaIollel BOAE C PAa3NUUHEIX LJAYOGHH B 3aBHCHMOCTH
OT TEMIepaTyphl BO3Ayxa. Kpome Ttoro, AByxBSpycHOe pasMelleHHe HACO-
COB COKpalllaeT pasMephl MONBOAHOA 4aCTH CTaHUMH B IMlaHe Ha 40% (mo
CPaBHEHHIO ¢ OGBIYHO TIPHMEHASMBIMH DELICHHAMH OAHOAPYCHOTO PACHONU-
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MenHs Hacocos) 6e3 yBeauyeHHs PasMepOB COOPYXEHHA IO BHICOTE, 3Ha-
YHTEJHHO YMeHbIIAeT CTPOHTEAbHBIH 00beM, a CIef0BATENbHO, H CTOHMOCTE
CTaHUHH.

Ha puc. 10.35 uso6paxkeHa UMPKYJAUHOHHAS HACOCHAs CTAHUHA CHCTE-
MB IIPAMOTOYHOTO BofocHaGxeRus Momuol IPIC, BHEITOTHEHHOH mo 6J104-
HOR CxeMe. DJeKTpocTaniyus o6opynoBaHa TypOoreHepaTopaMH MOLIHOCTBIO
o 960 MBT, mosTOMY OXJaXAAI0IAs BOAA {I0AAETCA OCEBBIMH TOBOPOTHO-
nonactHeiMu Hacocamu OIT2-185, mMeouiuMH Goabuwiyio nmoaady.

Ha crasnus yCTaHOBJAeHO IIECTb HACOCOB, NPHBOAHMEIX BO Bpallerne
apyxckopoctabMu (300 u 250 MuH—!) ACHHXPOHHBIMH 3JEKTPOABUraTEAMH
momHocTbio 2500/1250 kBT,

BonompoBorHasi KaMepa HMeer Ba fpyca OKOH H NOMHMO COpOYAepKH-
Bajollell pemeTku OGOPYNOBaHA Bpaulalomielics CETKOR ¢ BHEIIHAM MOABO-
noM Boxbl. CeTKH IPOMBIBAIOTCA € TIOMOLIBIO LeHTpoGexHoro Hacoca 4KM-8.
Boza k paGoueMy Kosnecy Hacoca TOLBOLMTCA H3OTHYTOH BCachBAIOMIEH
TPy6OH, BHITIONHEHHON B MAacCHBHOM GETOHHOM 0/i0Ke OCHOBaHHA CTaHUHH.

[NepeKpLiTHe NMOABEMHOH YacCTH 3JaHHS ¥KeJ1e300eTOHHOE, pebpucToro
THNA. :

BepxHee cTpoeHHe CTAHUWH (KapKacHOM KOHCTDYKHIHH) TiepeKphIBaeT
MOA3EMHYIO uUacTh MO BCEH [MPHHE, BKJOYaf BOAONPHEMHHK CTaHLUH.
B nazeMHOM moMelleHHH TOMHMO 3JEKTDOABHraTesel OCHOBHBIX HacOCOB #
APHBOAHLIX MEXaHH3MOB BpAIAIOUHXCA ICETOK DPacloIOKEHH 3JEKTPOABH-
raTeJ apTe3HaHCKHX HACOCOB CHCTeMB TeXHHYECKOTO BOAOCHaGKeHHS.

MamunHoe 37aHHe O6OPYAOBAaHO MOCTOBBIM SJEKTPHYECKHM KDaHOM
nponerom 25 M u rpysonoabemHocTbio 30/5 T. Hacocnoe moMerienue, Kpo-
Me TOro, HMeeT TMepeJBHXKHbIE JMEKTPHUCCKHE TaJH [PY30NOLABEMHEOCTBIO B T.

§ 68. NEPENBH)XHBIE HACOCHBIE CTAHILHH

- s BopocHaGxKeHMs BPEMEHHBIX COOPYXKEHHH, XO35HCTB H CTPOHTENb-
HHIX MJAONI{2N0K HIMPOKO NPHMEHAIOT NepelBHXHble HAaCOCHble YCTAaHOBKH H
crannuyu HeGoMbWIOH nofadd. ONbIT CTPOHTENHCTBA K IKCNAYATAlHH CHCTEM
BoxoCHaGXKeHHA YKa3HBAET Ha ABHYI0 SKOHOMHUECKYH UENecoo6pasHocTb
KPYNHBIX HAaCOCHBIX CTaHLHH, Y KOTOPHIX e6ecTOHMOCTD nogjasaeMoH BOIHI,
KaK npaBuio, B 2—4 (u GoJsee) pasa HHXKe, 4eM Y CTaHUHH Majoit NOKAYH.
TeM He MeHee cyumecTBOBaHHe HeOOJbLIHX HaCOCHBIX yCTAHOBOK, H B 4acCT-
HOCTH NepeBHXKHBIX, ABJSETCS BINOJHE 3aKOHOMEpHLIM M ONpaBAaHHLIM,
HeCMOTPSA Ha HX CPAaBHUTEJBHO Manxylo sxoHomMuuHocTh. Cienyer HMeTh B
BHIY, UTO CepHilHOe M3TOTOBJEHHe HepefiBHIKHBIX HACOCHBIX CTAaHUMH Ha
3aBOJAAaX CHHXKAET AX CTOUMOCTD, MO3BOJIACT 6bICTpO BBOJAHTL B ,!IefiC’I‘-BHe H
CBOAHT A0 MHHUMYyMa NOTPeOHOCTb B CTPOHTEJbHBIX MaTepHaJjdax.

B cBA3H ¢ OCOBEHHOCTSAMH pabOoThl NEepeIBHKHBIX HACOCHEIX CTaHIMH,
32KNIOYAIOIMMHCH B 3HAUATENPHOM H3MEHEHHH JeHCTBHTENBHEIX BBICOT
BCACHLIBAHHAS, YACTHX NEPeMEIleHHsIX, MOHTAXKaxX M NeMOHTaXaxX, AJd ycra-
HOBKH H4 3THX CTaHIUIX Han6o/ee nPHrOZHEI LeHTpoOeKHbe HACOCH. B Ha-
CTOsIIEE BpeMs TOYTH Bce MepeiBHXKEbBIE HaCOCHHE CTAHIHH obopynoBa-
Hbl OZHMOCTYNEHYATHIMH LEHTPOOCKHBIMH HAacOCaMH KOHCOJBHOTO THMA HIH
IBYCTOPOHHErO BCaChIBAHHS.

CyuiecTByeT JOCTaTOYHO MHOTO Da3/MUHBIX THIOB H KOHCTPYKLHH Ile-
peNBHKHBIX HAaCOCHHIX CTaHUMA. B 3aBHCHMOCTH OT CHCTEMBl TIPHBOAA H
crnocoba mepeiBMKEHHS Pa3/AHyaloT: CyXONyTHbie HacOCHBIE (CTaHIHH C
BHEITHHM NpPHBOLOM, CYXONYTHble HACOCHBIE CTAaHOHH C COGCTBeHHBLIM JBH-
raTesieM H IIaByuHe HaCOCHLIE CTaHIHH. ,

Haubonee THOAUHBbIME AJA NepBOfd TPYNNb ABJAAIOTCA CTAaHIHH, IIPH-
BONUMble B AeliCTBHE TPAKTOPOM 4Yepe3 BaJ 0TG0pa MOIIHOCTH HJIHM Hemoc-
peacTBEHHO OT Baja Jsuratess. Hacocnl MOHTHPYIOT Ha paMe, NpHKpern-
NfeMOfl ¢3aNy HJAH criepelld Tpakropa (HaBecHble HACOCHHE CTAHIHH), HJH

207



Komimyp 3auiuimuoss Kowyxa . l b 5 —l
i -6

2 3 2

YRPIA7 /@’/@7/@7/@7
1

i
1
J

Puc. 10.36. ITepensuxHas 31eKTPHOHLUAPOBAHHAA HACOCHAS CTAHIHA ¢ Hacocom 8K-18

! — opreMHHfl K1anaH; 2 — TROKHe cOeHHeHH:; 3 — COKUHS BCACHIBAIOLLETO TPpYGONPOBOTA; 4 — FanBHIK-
Xa; § — RACOK; 6 — BUIEKTPONBHTATEND, 7 — CeKIHMH HANOPHOMN TPYOompoBoLa

Ha caJjaskax H TesJeXKax. TpaKTOp Xe H nepeNBHraeT CTAHLHIO Ha MecTO
ee paboTHL.

IlepenBHXHBIE HACOCHLHIE CTAHUHMK € COGCTBEHHLIM JBUTATeNeM BEINOJ-
HAIOT B BHIE npHIena. B kauecrse TMPHBOAHLIX ABHraTeJeldl HCIOMbLIYIOT
ABHTATEH BHYTDEHHETro CropaHus WM 3aeKTpoaBuratend. Ha puc. 10.36
H300pakeHa CepHHAHO BHITYCKaeMas IPOMLIILICHHOCTbIO 3/IeKTpUHIHPO-
BaHHas HacoCHass <CTaHUOHA (€O COOPHO-pPa3GOPHHIMH  TPYGOIPOBONAMH.
Cranuust o6opymoBana Hacocom 8K-18. BeachBalommuii u HANOPHBIA TPY-
GONpPOBOILI CTAHUMH COCTOST M3 THGKHX PE3HHOBBIX HIIAHTOB H CTAHIApPT-
HBIX MeTaJaH4ecKHX TpPy6. Bce coemmHenuss Tpy6onpoBoLoB (aHueBHe.
Hacoc ¢ samsuxkoii na manmopnom matpy6ke u NPHBOJHOR 3JIEKTPOJBHra-
TE/IbL CMOHTHPOBAHH Ha paMe, KOTOpas YCTaHOBJEHAa Ha aBTONpHlene. Yu-
paBJieHHE arperatom pyuHoe. TpancdopmaTopHas NOACTAHLUHS yCTaHaBJH-
BAeTCH Ha CaMOCTOATENLHOM ILacCH.

IlnaByuwe HacocHble CTaHUMH OTHOCATCH K HaHGONEEe MOILHBIM nepe-
ABUXKHBEIM CTaHIHAM. Bce ofopylnoBaHHe MAaByuHX HACOCHBIX CTaHIHM
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pasMellaeTcd Ha TNOHTOHe — MeTA/VIMUecKOM HJIH Xeae306eToHHOM. [las
NPHBOJAa HACOCOB HCIIOJb3YIOT ABHIaTeH BHYTPEHHErO CTOPaHHS HJIH 9JeK-
TPOXBHIaTeH.

Ha puc. 10.37 nzobpaxkeHa maaByuas 3JekTpuHUHpPOBaHHAsg HacocC-
Has CTaHIHS, O6OpYHOBaHHas AByMs ueHTpoGexuniMm Hacocamu 12H]Ic.
ArperaTbl pacfioJloxeHbl B TpiOMe Xesae300eTOHHOro NMOHTOHA COOPHON KOH-
CTPYKIHH. " '

Bona sabupaerncd HacocaMy 4epe3 MHHIE [IOHTOHA C TIOMOIILIO IIDHEM-
HBIX KOpPOGOK, BBITIONHEHHBIX MO THNY KHHICTOHOB. Ha kopMe TOHTOHOB
HaJ TepeKPHITOH YacTbio TPIOMAa paCHOJOXKEHO 3JEeKTPOTeXHHYeCKoe o6Opy-
IOBaHHe CTAaHUHH. HHKaKuX XHJAHLIHO-OBITOBHIX IIOMellleHHH Ha NOHTOHE
He mMpeaycMOTpeHo.

T'JIABA 11
KAHAJTH3ALHOHHbBIE HACOCHbBIE CTAHUHH

§ 69. HASBHAYEHHE KAHAJIH3ALLHOHHBIX HACOCHbBIX CTAHH HH;
HX OCHOBHBIE 3JIEMEHTEI

KaHanusalHOHHBIE HAaCOCHHIE CTAHIHH COOPYXKAaWT B TeX cAydasdx, Kor-
JZa penbed MECTHOCTH He MO3BOJSET OTBOJAHTb OLITOBHE H IPOH3BOACTBEH-
Hble CTOYHble BOZH, aTMOO(pepHBe BOAB H OCaJKH (HJ) CaMOTEKOM K Mec-
Ty OYHCTKH.

CpaBHeHNe Da3JHYHBIX BAPHAHTOB CTPOHTENLCTBA KaHaJH3aIKOHHON
CeTH NMOKa3blBaeT, YTO HauGOJbIIyI0 rAyOMHY 3aM0XKeHHs! CaAMOTEYHBIX KOJI-
JIEKTOPOB TIPH NPOHU3BOACTBe pabOT OTKPHITHIM CNOCOO0M peKOMeHAYyeTcs
NPHHHEMATL: B CKaJbHBIX I'PYHTaX A0 4—5 M, B MOKPHIX IJBIBYHHBIX I'PyH-
Tax A0 5—6 M, B CYXHX HecKaJbHBEX rpyHrax a0 7—8 M. Ecan ray6buna
3a/J0XKeHHs IOABOASAIIEr0 KOJJEKTOPA MPEBBIUIAET PEKOMEHIyeMble BeJsH-
ypHbl 3aryOJdEHHs], TO TPH COOTBETCTBYIOINEM TEXHHKO-3KOHOMHUYECKOM
o60CHOBaHHK HeOOXOAMMO IIpefycMaTpHBATL YCTPOHCTBO KaHAJH3aLHOHHOM
HAaCOCHOHM CTaHLHH.

B ropoznax, pacrnonoxeHHHX 1o ‘6eperaM pex H SalIUIIEHHBIX OT NaBOJ-
KOBBIX BOJ 3alUTHHIMH HaM0aMH, IPHXOLHTCS COOPYKAaTb HACOCHLIE CTaH-
LMY TepekadykH aTMochepHbIX BOA, TaK Kak naMObl BO BpeMs NaBOIKa
NpensTCTBYIOT cOpoCy B BOAOEM NOXKAEBHX BOA CAMOTEKOM ¢ oOBajOBaH-
HOA TEpPUTODHH.

MecTo' pacnosoXKeHHST ¥ UYHCIO HACOCHBIX CTAHLUMA B ofmell cxeMe Ka-
HAJH3aIHOHHOK CeTH BHIGHPAIOT C yYeTOM IJIaHHPOBOYHBIX, (CAHHUTAPHBIX,
THAPOJIOTHYSCKHX H TONOrpaHuecKHX YCJOBUH MECTHOCTH HA OCHOBAaHHM
TeXHHKO-9KOHOMHUEOKOT0 CpaBHEHHS BCEX BaAPHAHTOB.

ITo rupposioruuecKuM yCJIOBHSIM MECTO PaCIOJOXKEHHS HACOCHOH CTad-
LHH AOMKHO ObiTb HauboNee OMarONPHATHBIM IS HPOH3BOLCTBA CTPOH-
TeJIbHBIX paGoT (TJIOTHbie IPYHTHl, HH3KUH YPOBEHb TPYHTOBBIX BOL H T. A.).
OxHako mpaKTHYECKH BHINOJIHHTH 3TO TPeHoBaHHe TPYLHO.

HamnGonee nenecoo6pasHo kaHaMH3aUKHOHHBIE HACOCHBIE CTAHUHH ~pas-
MemaTb Ha CBOOONHBIX TePPHTOPHSAX BOJIHM3HM IPOMEIIJIEHHHEIX TpeXnpHATHI
(HCKJI0Yasi MHIEeBBIE), CKAALCKHX MOMeINeHUE WM Ha 3e/eHbX MAaCCHBaX.
Ha 3acrpoensoft TeppHTOpHH ropofa CTAHIHK cAeLyeT PACHOJaraTh B IAy-
OnHe KBapTaja M yCTpPaHBaTb aBapuHHBIE BLIMYCKH B JIMBHEBYIO CeTb.

[lo canuTapHLIM yCJIOBHAM HACOCHBIE CTAaHIHM PacIOJaraloT B OTHE/b-
HbIX 3J1aHAAX Ha paccTosiiud He MeHee 20—30 M oT XHJABX H OOLIECTBEH-
HBIX 3naHuf. IIpH orcyTcTBHM CBOGORHOH TEPPHTOPHH 3TO PacCTOSHHE MO-
XeT ObITh yMeHbIIEHO NO COITAacOBAaHHIO C OpraHaMH [ OCyAapCTBeHHOTO
CaHHTapHOro Haasopa. Ilo mepumeTpy TeppHTOPHH HACOCHBLIX CTAHIHUI He-
00X04MMO yCTPAaHBATH 3AIUUTHYIO 3€JEHYI0 30HY INHPHHON He MeHee 10 M.

Hacocuble cranunyn mepekaukn aTMOcepHBHIX BOX KelaTelbHO pacio-
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JaraTh y BOJOEMOB, KOTOpHIe ‘MOXHO HCNOJb30BATh KaK peryJHpyoui#e
€MKOCTH, - o

B 30He saTomJeHHs NaBOAKOBLIMH BOLaMH HacOCHBIE CTaHLUHH Heo(Xxo-
JHUMO pacmojaraTh Tak, YT00b OTMETKa NOpora Bxojla Obljla He MeHee 9eM
‘#a 0,5 M Bbliie pacueTHON0 MAaKCHUMaJbHOIO TODH30OHTA IIABOAKOBBIX BOZ.

BriGop MecTa pacronoXeHUd KaHaJMH3aLHOHHOH HaCOCHOH CTaHIHH ‘KOJ-
KeH OBITh COrJIaCOBaH ¢ MeCTHbHIMHM opraHaMu CoBeTOB JeNyTaTOB TDPYAS-
fHXcs, opraiamu [OCynapcTBEHHOro CaHHTApHOro Hajn3opa H 6accediHo-
BO# nHcnexkuyeil MuHKCTepeTBa BoLEOrO X03siictBa PCOCP.

Tpu omupeleseHUH UYHCAA HACOCHBIX CTAHUW#A ClelLyeT IOMHHTb O TOM,
YTO MHOrOKpaTHas Tepekadyka CTOUHBIX BOJA KpafiHe HexeJaaTelbHa, TakK
KaK KalHTajlbHble 3aTpaThl HA YCTPOHCTBO HACOCHOH CTAHIMH H FKCIIya-
TallHOHHEIE PACXOAHBI M0 MepeKayke CTOUHBIX BOJ OUEeHb BEJHKH.

HacocHble CTaHLMH PEKOMEHIYETCS pacnosaraTb Tak, 4To0bl OHM pas-
MellaJHCh Ha MePeceueHHH MUHHMYM IBYX BCTDEYHBIX CaMOTEUHBIX KOJ/LIeK-
TOPOB OJHHAKOBOTO 3aJOMXEHHS. JTOT IPHEM 3HAYHTEIbHO YAelleBaserT
CTOHMOCTb CTPOHTENLCTBA KaK KOJJNEKTOPOB, TAK H HACOCHHIX CTaHIHM, HO
HeCKOJIbKO YBeJAHYHBAeT AJHHY HANOPHOro TpyOOonpoBoaa. '

MecTo pacHOJOXKEHHS HACOCHOH CTaHLMH, NepPeKauuBalollel CTOYHBIE
BOJBI HA OMHMCTHbIE COOPYIKEHHS, BHIOMPAIOT Ha OCHOBaHHM CpaBHeHHf pas-
AWYHBIX BapHaHTOB. [IpH pacnojoXeHHH HACOCHOH CTAHIHH Ha OYHCTHBHIX
COOPYXEHHAX OTnafgaeT HeCOGXOLHMOCTb B CTPOHTENbCTBe OTAEJBHBIX
BCIIOMOraTebHO-TIPOHSBOACTBEHHBIX mMoMelleHHiH. CTaHIHIO MOXHO HCHOJb-
30BaTh H MJS TIEPEKA4KH YMJIOTHEHHOro aKTHBHOIO HJa, APEeHaXHLIX BOXL
HJIOBHIX MJIONIAZKOK, OCalKa M3 MepBHUYHBIX OTCTOHHHKOB. IIpHeMHbIA pe-
3epByap MOXHO HCTIOJb30BATh IS ONOPOXKHEHHs OTCTOMHHKOB. Bo MHOTHX
cayuasix 0Tnazaer HeoGXOLHMOCTh B CTDOHTENLCTBE CAYXKeOHBIX H HEKOTO-
pHX GHITOBHIX HOMelleHu#. OfHAKO B 3TOM cJaydae yBeJHUHBACTCH IJIHHA
¥ sargy6jeHue [JIaBHOTO KOJJIEKTODa M [JIaBHOM KaHAJH3aIHOHHOM Hacoc-
Hol craHuuH. [Ipy pacnonoXeHHH HAaCOCHOH CTaHUMM Y KaHAJIH3yeMOro
o6beKTa CTPOUTEJNBHAS CTOHMOCTb HAIIOPHHX BOXOBOAOB YBEJHYHBAETCH,
BO3pacTaeT pPAacxojl 3JEeKTPOIHEPrHH H, CJAeJ0BaTe/]bHO, BO3PACTaiOT 3IKC-
nJayaTalHOHHBIE PAacXOibl, HO OTHafaeT HeoOXONHMOCTb B CTPOHTE/LCTBE
JLOPOTOCTOSALLIEr0 CaMOTEUHOr0 KOJIJAEKTOpa.

§ 70. KIACCHOHKAILHA KAHAJIH3ALILHOHHBIX HACOCHbIX CTAHILHA.
CXEMb! YCTPOACTBA

ITo pomy mepeKkaunBaeMOR MKHNKOCTH KaHaNH3alHOHHBIE HAaCOCHBIE
CT2HIHH AeJATCH Ha YeThipe IPYIilb:

1) mns mepexaduBaHusi OHITOBBLIX CTOYHBIX BOI,;

2) IA4 mepeKauHBaHH§ IPOMBIIIJIEHHBIX CTOYHBIX BOX,

3) Ias nepexaunBaHHA aTMOC(HEDHBIX BOX;

4) g nepeKkauHBaHHS OCaJKOB.

HacocHble cTaHIME NEPBOR TPYINH HAaXORATCH Ha KaHaJH3aLHOHHOH
ceTH. B 3aBHCHMOCTH OT MeCTa DacloNOXKeHHs B oOlled cxeMe KaHalH3a-
I{H¥ TOPOJA ¥ BBIIOJHsIEMbIX QYHKIHA COOPYXKAIOT CTAHLHH:

a) MecCTHHIe, [lepeKayHBaIOUIHEe CTOYHBIE BOABl OT OTAEAbHLHIX OOBEKTOB
KaHaJu30BaHus; '

6) pafioHHble, I€PEKAYHBAIOIIHE CTOUHbIE BONLI OT OTHAEABHBIX PAaHOHOB
KaHaJ1u3yeMOH TEPPHTOPHH H3 HHKEJEXKAalUMX KOJJIEKTOPOB B BHIIIEjexa-
Hiue,;

B) IJiaBHble, MEPEKAYHBaIOIll{e CTOYHYIO XKHUIKOCTh, OTBOJUMYIO CO BCeH
KaHaJu3yeMOH TEepPHTOPUH HA OYHCTHHIE COOPYXeHHA.

K ycTpoficTBY HacOCHBIX CTAHIHI BTOPOH IPYNNBl NpeAbABASETCH: LEAbiH
psan cnenuduueckux TpeOOBaHUH B 3aBHCHMOCTH OT pOJa IepeKayuBaeMoH
CTOYHOH KHIAKOCTH. Hanpumep, arpecCHBHOCTL CTOYHOH XKHAKOCTH NO OT-
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4OIIEHHIO K GETOHY, SYTyHY, CTajH TpefyeT 3allluThl pe3epByapoB OT paspy-
WeHHs, IPHMEHEHH CNellHalbHbIX HACOCOB H yCTpOHCTB AN NEPUONAYECKOH
NPOMBIBKH YCTaHOBOK YHCTOH BOJIOH.

CTaHIMM TPeTbell IPYNNBl COOPYXKaAlOT Ha CETH JHBHEBOH KaHAaJH3AalKH
B TeX ¢/y4Yasix, Korjla Hesb3sl OTBECTH aTMocdepHble BOJIB CAMOTEKOM K MeC-
Ty cbpoca.

HacocHble CTAHIHY YETBEPTOHR TPYINBL HAXORATCA B COCTABE COOpYKeHH#H
OUMCTKH CTOUHON JKMAKOCTH M 00paboTku ocanka. Takue CTAHIHH CayXat
ANS TIepeKaunBaHHA OCAfKa H3 TEePBHUHBIX OTCTOMHHKOB B METAHTEHKH,
¢OpPOMEHHOTO OCaflKa M3 METAHTEHKOB Ha COODYXEHH: IO o6pafoTKe
0cajKa, YIJIOTHEHHOTO AKTWEHOTO MJla B METAHTEHKH, aKTHBHOTO i U3
BTOPHYHBIX OTCTOHHHKOB B pEreHepaTop aKTHBHOTO HJa HJIH B a3pOTEHKH,
ecka H3 TECKOJOBOK. Kpome TOoro, HX COOpYKaioT /A IOBbIIEHHA Hanopa
B OCaJKONPOBOLAX BOJbINON HPOTSKEHHOCTH (TpaH3uTHBIE HACOCHbIE CTaH-
UK} .

Hanuune nepevncgeHHBIX HAaCOCHBIX cTanuii He 06si3aTeNbHO BO BCEX
TeXHOJIOTHUECKHX CXeMaX OUYHCTKH CTOYHBIX BOL. Vx ycTpoHCTBO 3aBUCHT OT
peabeda MIOWIAAKH U NPOMyCKHOH CIIOCOOHOCTH CTAaHUHH OYHUCTKH CTOYHBIX
BOJ.

Ha craHIHAX OYHCTKH CTOUHBIX BOI HeBOJBIION NPONYCKHOH crnocodHo-
ctu (mo 30 000 M%/cyTkH) HacoCHEIE CTaHIHMA pasMeIaiT B KaMepax ynpas-
JleHUsI TepBHYHBIX OTCTOMHHKOB (mns mepexaukd COPOXKEHHOTO ocanxa).

HacocHbie arperaTsl AJs TepeKauyHBaHus aKTHBHROTO H H30BITOUHOTO aK-
THBHOIO HJa, K&K IIPaBHJI0, YCTAHABJIHMBAIOT B OJIHOM MaIIMHHOM 3aJ¢ H 06%-
eIMHSIOT ¢ BO3LYXOLYBHON CTaHIHEH. TosibKO HA OUYeHb KPYNHBIX OYHCTHBHIX
CTAHIHSX HACOCHBIE CTAHIWH AJA NepeKaynuBatns aKTHBHOTO Hia coopyxaloT
OTJeJbHO.

EcjTu B3auMHOe pacnoJioXkeHne OTAeNbHbBIX COOPYKEHHUH CTAHIHH OYHCTKH
CTOUHBIX BOJ H peiibed MecTHOCTH 6/1arOnpusaTCTBYIOT 06 beIUHEHUIO HACoC-
HBIX arperaToB pasinyHOr0 Ha3HayeHus, TO B OLHOM MAlIHHEOM 34JI€ MOTYT
6LITh YCTAHOBJIEHBl HACOCH JJIA NEpeKatnBanui CHIpOro OcajKa, COpOXKeH-
HOTO 0CajnKa, YIVIOTHEHHOro ¥ aKTHBHOrO HJa. B kaXkaoM ciayuae obbeauHe-
HHe HACOCHLIX arperaTos B OfHOM 3[aHHH pellaercss Ha OCHOBAHHH TEXHUKO-
3KOHOMHYECKOr0 pacyeTa paccMaTpUBaeMblXx BapHAHTOB.

PaccMOTpeHHbiE BH/bl HACOCHBIX cradiuil KnacCHPUIUPYIOT CACLYIOLIHM
o6pasoM.

IO PACIOJIOXKEHHIO IPHEMHOTO pe3epsyapa u NOMEIIEHHS peueToK OTHO-
CHTEJIbHO MALIMHHOrO 3a71a — CTAHIHH C Pa3feJbHEIM PacHnONOKEHHeM pé-
seppyapa (puc. 11.1,a) u coBMenleHHbIE {(puc. 11.1,6,8) ;

110 PACNOJIOKEHHIO HACOCHBIX arperaToB OTHOCHTE/NHHO MTOBEPXHOCTH 3EM-
1 — cTaHUMH HesaraybaeHHbie (10 4 M), nosysaray6aennse (1o 7 M) H
waxThoro Tuna (cBeme 8 M) (puc. 11.1.2);

B cooTBeTCTBHH ¢ GOPMOI 34aHus B TJaHe — CTAHIHH KPYIJIOH H TIPSIMO-
yroJpHOH (GOpPMEI; *

B 3aBHCHMOCTH OT THIIA YCTAHOBJENHHIX HACOCHLIX arperatos — CTaHIAN
¢ TOPH3OHTAJBHLIMH, BEPTHKAIbHBIMH HJIY OCEBBIMH HACOCaMH;

110 CHCTEME YNpapieHHs arperaTaMy — CT2HIHH C PYYHBIM YIPaBJIeHHEM,
MOyaBTOMATH3UPOBAHHbIE, ABTOMATH3HPOBAHHBIE C MECTHLIM JHCIIeTyep-
CKHM TYEKTOM H aBTOMaTH3HPOBaHHbLIE C TeJeynpaB/lenneM (ynpasJieHHe Ha-
COCHBIMH arperaTaMi OCYLIECTBJAAETCA € MOMOMUIBIO CPEACTB TeNEeMEXaHUKH).

KanaiuzaunoHHbBIE HACOCHBIE CTaHIMH, KaK NPaBuI0, COOPYXKalOT B Ca-
MbIX HH3KHX TOUKAX TEPPHTOPHI KaHaIM3yeMoro o6bekra, BGIM3H BOLOEMOB,
HHOTIa Ha 3a60J04eHHOH TMOliMe PEKH, T. €. Ha y49acTKax, A KOTOPLIX Xxa-
PAKTEPHO BbICOKOE CTOSHHE TPYHTOBHIX BOJ, Ha/iuiue IILIBYHOB 1 caabbix
TPYHTOB. B 3THX YCJIOBHAX I11€JecO00PasHO CTPOMTH CTaHIlK OMyCKHbIM
crioco6oMm; Haunbosee ynobuas ¢popMa 3AAHUS -— 3KeJe300eTOHHBI  CTaKaH.
Jst cTaHIKI WAXTHOTO THMA JAaxKe NpH GJaronpHATHHX THAPOreoJorHte-
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Puc. 11.1. CxeMn KaHAAM3AUHOBHBX HACOCHHIX CTaHUHMA

@ — paslennHan; 6 — cOBMUIEHHAN; O ~~ COBMOICHHAsl HA CKAJNLHHIX TPYHTaX; 2-— aXTAAS;
1 — noaBomAmMUA XoANeKToD; 2 — NpHeMHEHIR De3epeyap; 3 — BcachiBalolmde TPYGH; 4 — Hamop-
Hble TPYOH; & — 3eKTPOABHIAT&NL; 6 — Hacoe
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CKHX YCJOBHSX Takas (popma 3naHHs CTAHIHH OKasblBACTCA HauboJ/iee BHI-
FOAHOM M 10 KOHCTPYKTHBHBEIM cOOOpaxKeHusiM. B Hacrosimiee BpeMs AJd
Beex craHuuil nogaueh 1o 50—160 THC. M3/CYyTKH NPHHEMAIOT KPYrayio ¢op-
My 37aHHA B NJIaHe (IHAMETP LaXThl MOXKET AOCTHTATh 15—25 M). Omnwt
CTPOMTENBCTBA KaHAJIH3aIMOHHBIX HACOCHBIX craHnuil B JIeHMHrpaae MokKa-
auBaer, yTo crannuu Goabwoi nogaun (0,5—1,5 MJH. M3/CyTKH) MIAaXTHOTO
THNA NPY HEeGIATONPHSATHLIX THAPOre0JOTHUECKHX YCIOBHAX TAKKE 3KOHOM1-
4eCKH 11e/1eCO0GPa3HO CTPOUTh ONMYCKHbIM cnocoGoM. CTPOHTENBCTBO noa06-
HBIX CTAHLHH NMPAMOYFOJpHOH (GOPMBl B OTKPBITOM KOT/OBaHE Tpebyer ycT-
poOficTBa BECbMa CJIOMKHOrO H AOPOTOCTOSIIIEro KPErJIeHHs €ro Cred, 4ro
ype3BhLIYaHHO CTECHsIET IPOU3BOACTBO PaboT H BEAET K YBEJIHUYCHHIO CPOKOB
CTPOHTEJbCTBA. :

[IperMymiecTBa OMYCKHOTO C€OCOGa CTPOHTENLCTBA HACOCHBIX CTaHUHUMH
emie GoJblile BO3POCIH B CBsI3H C OCBOEHHEM YCTPOHCTBa THKCOTPOIHOH py-
GamKy, cocToANled U3 [VIHHUCTOrO PacTBOpa, HarHeTaeMoro B MPOCTPAHCTBO
MEXJy TPYHTOM H CTEHKOH omyckHoro koJjonua. IIpuMmencHne THKCOTPONHOH
py6amixy mo3BOJISET YMEHbIIUTh TOJI{MHY MOHOJHTHBIX HJIH COOpHBIX CTEH
ONYCKHOTO KOJIOMILA.

Hesaray6iennple 31atus HACOCHBIX CTaHIMi COOPYKAIOT OOGBIYHO IPAMO-
yroabHol GopMEl, MO3BoOJAIOUER Gonee yA06HO PAaCHOJOXKUTL HACOCHBIE ar-
peraTe H crnocoGCTBYIOLIEH Jyylued KOMIOHOBKe NPOH3BOACTBEHHO-BCIOMO-
raTeJbHBIX H GBITOBBIX MoMeueHuil. KpoMe Toro, npsamoyrojabHas GpopMa 3aa-
HHS TIO3BOJISeT HCMNOJb30BATh IIPH CTPOMTEJbCTBE CTAHIHA THUIIOBbi€ CTPOH-
TesibHble feTasau. [1o3ToMy AaxKe A5 CTAHUHH, HMEIOIIHX MOJ3EMHYIO HacCTh
KpyrJioil (opMel, Ha3€MHYIO 4acTb, KK NPAaBHJO, BBIMOJHAIOT IPSMOYro/ib-
HOH. :

Pasgenbuast cxemMa HacoCHO# cTaHIuu Haubosee 6/1arONpPUATHA B CaHU-
TapHOM OTHOILEHHH, TaK KakK TPHEeMHBIAl pe3epByap U NOMEIIEHHE PeIIeTOX
NOJHOCTBIO H30JHPOBAHLI OT MAIUIMHHONO 3ajJa H NMPOH3BOACTBEHHO-BCIIOMO-
raTe/JbHEIX NMOMeLIeHHH, rae MOCTOAHHO HAaXOANTCA OOCHYKHBAIOUIMA NepCco-
Han. K HemocTtaTkaM 3TOH CXeMB! CJe[yeT OTHECTH YBEJHUEHHE SKCIIyaTa-
LMOHHLIX PACXOJOB U CTPOHTENbHOH CTOHMMOCTH, GOJNBIIYIO AJHHY BCACHIBAIO-
mux Tpy6 H, C€L0BATENbHO, YC/IOKHeHHe sKcnayatauuu. [losToMy Takas
cxeMa INpHMEHACTCA CPaBHUTEJIBHO PEIKO.

Ha aBTOMAaTHU3HPOBAHHBIX HACOCHBIX CTAHUHAX DEKOMEHAYETCH yCTaHaB-
JUBAThL HacoCH MOA €CaM03aJHBOM, TaK KaK 3TO 3HAUHTEJIbHO YIPOILAeT CXe-
MY aBTOMAaTH3aLHH YIIpaBJEHHA HacOCHbIMH arperaTaMu.

CxeMy HacCOCHOH CTaHIHH, NMPHBEAEHHYI0 Ha puc. 11.1,8, pekoMeHAyeTCs
NPHMEHSTh NPH CTPOUTENLCTBE Ha CKANbHLIX rpynTax. [las ymeHbleHus 3a-
ray6GiaeHnsl pesepByapa peIleTKH pacrnosaraloT B OTAENbHOM IOMEIICHHUH.
[IpHeMHBbI pe3epByap BEINOJNHSAIOT B BHje KaHa/ja [JIsi pasMelleHHs BCachi-
Balomux Tpy6. B ciaalpix rpyHTax 3Ty CXeMYy MPHMEHSTH HEMb3d, TaK Kak
pacrnosioXeHHe [IMT [10J1a MAIUHHHOIO 3a/1a Ha HapYIICHHOM IPYHTE MOXKET
APHBECTH K HepaBHOMEPHOH ocajike, MOABJICHHIO TPEIIUH W HAPYIIEHHIO THI-
POHU3OJIAILHH.

Ha puc. 11.1 paccMorpenbl nan6onee pacnpoCTpaHeHHbIe CXEMbI KOMIIO-
HOBKHM HACOCHHIX cTaHunui. [IpuMeHAIOTCA W ApyrHe cXeMbl: Hanpumep, AN
KPYNHBIX WMIAXTHBIX CTaHIMI MOXKHO MPHMEHHTb CXEMY C DacHOJOXKeHHeM
MaIIHHHOrO 3a/a B CEpelnHe IPpHEMHOro peseppyapa (puc. 11.2). YcraHoska
HACOCHBIX arperaToB IO KOHUEHTPHYECKOH KPHUBOH [O3BOJISIET YBEIHYHTD
9HCJIO0 HACOCOB IIPH TOM 3Ke THaMeTpe IIaXThl HaCOCHOH CTaHIMH.

Oco6eHHOCTbIO CXEMbl HACOCHBIX CT2HLMH [JI NMepEKaunBaHHA OCaJKOB
H HJOB fBJsIeTCS OTCYTCTBHE MOMeINleHUd PemeTox (Tak Kak OHHM He HYXKHBI
NpH MepeKauuBaHUM OCalKOB), NPOH3BOJCTBEHHHIX M OBITOBHIX MOMELICHHH
(3a HCK/IOUEHHEeM caHyaja), KOTophle OObCAHHAIOTCA B OOLIHE KOMIIEKC
A5 Beelt ouncTHOM craHUuM. [Tocko/abKy NOMeNIeHHs: pEeMIeTOK OTCYTCTBYIOT,
IpHeMHBIe pe3epByaphl CTPOAT 3aKPHITOTO NOA3EMHOrO THIA OTASALHO CTOfA-
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Puc. 11.2. lllaxTHas xadaJAH3allHOHHAA HACOCHAS CTAHIHA

| — MOXPOLALLMHE KOMNAEKTOD; 2 — MpHeMHHA (Dezepsyap; 3 — wmbep; 4 — snextponpuBon uruGepa; 5 —
9 — apapHiEBA wacoc; [0 — HanopHble TPYGONPOBORE!; L = pacxopoMep Bentypu; 42 — KoJbleBOH MOUTe

mumu (puc. 11.3,a) unu coMewesEpME (puc. 11.3,6). Ha Beex crannusax no
nepekaunBaHUIO OcajJKa HacOCHl CJIeAyeT YCTaHaB/IHBATh IOJ CaMO3a/JiHBOM.
KpoMe TOro, HeO6XOXMMO NMPELYCMOTPETh OAAYY YHCTOH BOAS! (OYHINEHHOA
cTOuHOM) A/ NMEpHOAHYECKOH NPOMBIBKH Pe3epByapa, HaCOCHOH YCTAHOBKH
u Tpy6ONnpoBOIAOB.

Ha HacocHBIX CTaHIHAX AJs TEPEKaUYNBAHUA aKTHBHOIO HJia PEKOMEHAY-
eTcs ycTaHaBJHBaThL OCeBEIE HacocH (puc. 11.3,8), Tak Kax BBICOTA NOAbEMA
una o6euHO HeGoabmas (6—8 M), a KoauuecTBo ero Aocturaer 50% ob6be-
Ma cToyHOM XKuikocTH. Kpome Toro, rabapuThl OCEBBIX HACOCHBIX arpera-
TOB MeHblIle LEHTPOGEXHBIX, YTO NO3BOJSET YMEHbWHTL NJIOIMAAbL CTAaHIHH.
BBufy TOro YTO OcCeBbie Hacochl PaboTaioT ¢ TMOAMOPOM, CTAHIUH CJIELYET
3aray6aATh.

TpaH3UTHbIE HACOCHBlE CTAHLHHM AHAJOTHYHB HACOCHBIM CTaHIMAM IS
IiepeKauyuBaHus ocafgkoB. Eciu 1O yC/JIOBHAM TPAHCIOPTHPOBAHHA OCalKa
He Tpe6yeTcs YCTPOMCTBAa pesepByapa AJjisl OTMOPOXHEHHs TPYGOIpOBOAA, TO
CXeMa CTAHIMH YIpPOILAeTcs — CTAHIHA HMEeT JIMIIb OJHO NOMeIeHHe Ma-
IIMHHOTO 3aJia.

[py NpOeKTHPOBAHKMHM M CTPOMTENbCTBE HACOCHBIX CTAaHIMH cieayer o6-
pawmars oco6oe BHHMaHuWe Ha T'HIPOH3OJALHIO NOA3EMHOH YacCTH, KOTopas
JIOJTI’KHA OGbiTh BOAOHENPOHUUaeMoi. [HApOH30IAHIO BLIMOIHAIOT B COOTBET-
CTBHH CO CHEIHAJbHbIMH YKa3aHHSIMH N0 IIPOEKTHPOBAHHIO H YCTPOHCTBY
FHAPOHSOJAUKH TNOM3eMHBIX YacTel POMbIIIJIEHHBIX H IPaXNaHCKUX 30aHHR
H coopyxenufi, CTeHbl 34aHuil HOMKHB OBITb NOKDPHITH T'HAPOH30JALHEH HE
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Psc. 11.3. Cxemn HacOCHHX CTAHIHI AJA NePEKaYHBAHHA OCANKOB H HJOB
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MeHee ueM Ha 0,5 M Bbllle YPOBHS TPYHTOBBIX BOL. B NpPaBHJILHO CIPOEKTH-
POBaHHOH # NOCTPOEHHOH HACOCHOH CTaHIMM HE JOJXKHO GbITh HM NOATEKa-
HHH BOIBl B KOJOZLEI[, HH BEITCKAHHH ee M3 Hero.

§ 71 NPHEMHBIE PE3EPBYAPbl KAHAJIH3ALHOHHbBIX HACOCHBIX CTAHLIUA

ITpuTOK CTOUYHEIX BOA K HACOCHOH CTaHIHH [0 yacaM CYTOK, KaK NpaBHJo,
HepaBHOMepHBIA. 15 o6ecreyeHHs MAaKCUMAJAbHO, BO3MOXKHOIO ONTHMAJb-
HOro pexxuMa paboThl HAcOCOB HEOOXOAHMO YCTAHOBHTh B 3aBHCHMOCTH OT
HX TIOZaYH TpeGyeMyl0 PeryJupyIollyl0 BMECTHMOCTb NPHEMHOTO pesepBya-
pa, onpenenseMyo N0 COBMEIIEHHOMY IpauKy HPUTOKA GHITOBLIX CTOYHBIX .
BOA (C yYeTOM peXHMa NMOCTYIJIEHHs] CTOUHEIX BOJ OT NPOMBIIIIEHHEIX NPeA-
NpHSITHA) H OTKAYKH CTOYHOH XHIAKOCTH.

I'paduk npuroxa GHITOBEIX CTOUHBIX BOJ B pesepByap IO 4acaMm CYTOK
npunuMaior no gauueiM CHulT I1-32-74 B 3aBucuMmocTH oT obuiero Koag-
(HuIMeHTa HepaBHOMEDHOCTH, KOTOPHI ONpPEReJSIOT B COOTBETCTBHH C Pac-
YETHBIM DAcXOIOM BOJL Ha [OCIEAHEM Yy4YacTKe MNOABOIALIEr0 KOJJIEKTO-
pa nmepex HaCOCHOH CTaHIHEH.

IIpyTOK NPOMBILIVIEHHBIX CTOYHBIX BOJ NPHHHMAIOT MO ZAHHEIM TEXHOJO-
FMYECKOr0 NpoIecca Ha NPOMBILIEHHOM TNPEANPHATHH.

Ipadux pexuma paGoTbl HaCOCOB CTPEMATCH MAKCHMAIbHO NpUOJIH3ATD
K rpa¢uKy NPUTOKA CTOYHOH JKHIKOCTH, C TEM YTOGHI MOJNYYHTH MUHAMAJb-
HYyI0 BMECTHMOCTb pe3epByapa. Bosbinas BMecTHMOCTL pesepByapa KaHaJIH-
3aIlMOHHOH HACOCHOH CTAaHUHMH HENpPHEMJIEMa BCJEICTBHE TOrO, YTO HOCTY-
aloillne CTOYHBIE BOABI CONEPXKAT 3HAYHTEAbHOE KOJHYECTBO 3arps3HeHHH,
KOTOpbIE MOTYT 0CaX/JaTbhCsl B PE3EPBYyape, B Pe3y/bTaTe UEro CTOUHLIE BOAM
6yxyT sarnuBath. JlJIs onpeneneHus NOJAYH HACOCOB MOMKHO BOCHOJB30-
BATbCA CTYNEHYATHIM HJIH MHTETPAJbHbIM TPapHKOM, HAHOCSA HA HEro KPHBHE
NPHTOKA H OTKaUKH.

Ilpu npoeKTHPOBaHHHM HACOCHHIX CTAHIHII NOaa4yy HacocoB OOBLIYHO NPHHH-
MaloT DaBHOH MaKCHMaJIbHOMY 4acOBOMY NmpHTOKY. OxHako H B 5TOM cayuae
CHauIT npenycMaTpuBaioT coafaHue MuHHMAAbHON NpHEMHOH €MKOCTH Ha
S-MHHYTHBEIA IIPHTOK B Yac MaKCHMAaJbHOIO NPHTOKA.

Ha Manbix # cpeIHHX HaCOCHBIX CTAHUHSIX A/ OGECCYeHHS ONTHMAJdb-
HOro pexuMa paGoThl HACOCOB B Yachl MHHHMA/JLHOTO H CPEIHEr0 MPHTOKA
Heo6X04HMa YCTAHOBKA PETYJHPYIOMEH eMKOCTH.

B wachl MHHHMaJIBHOTO M CPEIHETO IPHTOKA 10JaYa HAacOCOB NpEBHINAET
IPUTOK XKHAKOCTH H HX NMPHXONHTCS 4acTO BHIKJIOYATh U BKJIOYaTb. Mare-
MaTHYECKH J0Ka3aHO, YTO LJIA CTAHLHII ¢ OJHOTHIIHBIMH HaCOCaMi HaAUGOJb-
Luee YHC/I0 BKJIOUEHHH Hacoca Oyner HabarofaTbes B NIEPHOA, KOTAa NPHTOK
6yner paBeH (UMM GJHM30K) MNOJOBHHE MOXAYM.

Bosbmmoe qucno BrAIOYEHHH N03BOAAET COKPATHTH BMECTHMOCTb TPHEM-
HOTO pesepByapa, HO 3HAYHTENBHO YCJIOXKHSET 3KCOJAYaTallHI0 HacOCHOM
CTAHLHH H OKa3blBaeT HeGJArONpUsATHOE BIHSHHE Ha SJEKTpPOannapatypy
YNpaB/€HHA HACOCAMH M Ha CHCTEMY 3SHeprocHabxeHus. [TosTomy uacrora
BKJ/IIOUCHHS] HACOCHLIX arperaToB B TeueHHEe | u momyckaercs A0 TpeX TIpH
PY4YHOM yNpaBJEHHH W 10 NATH NPH aBTOMATHYECKOM yupasaeHun. OmbT
SKCIIYaTalUHH HACOCHBIX CTAHLHH [OKA3BIBAET, YTO MPH MOLIHOCTH 3JEKTPO-
Apurareas suie 50 KBr c aBTOMaTHYECKHM YNpaBIEHHEM peKOMEHIyercs
NpHHEMATL He GoJiee Tpex BKJIIOYeHHil B 1 u. Kpynuble arperatsi 0GbigHO pa-
60TAIOT HECKOJBKO 4acoB 6e3 mnepephiBa.

AHanna pexuMa paGOTH HAaCOCHHIX arperatos NDH OrpaHUYeHHOM YHC-
J1e BKJIOUeHHH TIpollie BCErO TpPou3BecTH rpaduueckn (puc. 11.4). Ha ocu
- OPAMHAT OTK/JaALIBAIOT 3HAUEHHS NPHTOKA CTOYHON MKHAKOCTH M TOA3YH Ha-
cOCOB B TPOUCHTAX OT CYTOYHOIO NPHTOKA, a ‘HAa OCH abClUHCC — BPeMs B MH-
nyrax. Ilonauy HacocoB npuHHMaloT paBHO MaKCHMaJlbHOMY 4YacOBOMY
npuTOKy — 7,5%, nosToMy Ha rpaduke JIHHHH TIPHTOKAZ H OTKAYKH B  4ac
MaKCUMaJbHOIO NPHTOKA coBnajgalor (aunusa /).
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Puc. 11.4. Yacosofi pexuM pabOThl HACOCHBIX arperaTtoB

Jlasi mocTpoeHHs rpaduka moxayd HacocoB B yackl 50%-Horo  (MHHHS
2) ¥ MHHUMAJbHOro (JHHHA 3) MPHTOKA ONPEAENSIOT MHHHMAJbHO ZOMYC-
THMYIO BMECTHMOCTb De3epByapa B TpOIEHTaxX 0T MaKCHMaJbHO YacOBOro
nputoka. Hanpumep, npn Kosm=1,8 g5 =7,5%, Torna Wum==7,5: (60 :
:5)=0,63%. [Toayuennoe 3HaueHHe Wwpy OTKNANBIBAIOT HA OCH ODIHHAT
H MPOBOAAT MYHKTHPHBIE JIHHUY, NapaljeibHble ocd adcuucc. TOUKH nepe-
CeYeHHS TYHKTHPHBIX JHHHI ¢ JHHHSMH NPHTOKA COOTBETCTBYIOT MOMEHTY
HamoJHeHHsI pe3epByapa W HeoGXOAMMOCTH BKJIOUEHHA B paboTy HacOCOB.
M3 TouKM DepecedeHHs MyHKTHDHON JHHHH C JIHHHeH NPHTOKAa (TOUKH a)
ONMyCKalOT MepHeHIWKY/AAp Ha OCh abCIHCC M M3 MONyYeHHOR TOYKH O Tpo:
BOASIT JHHHIO 68, NapajjesbHyI0 JHHHH TORAYH HacocoB [, 1m0 mepeceue-
HHSl ¢ audHel nmpuroka 2, Touka nepeceueHHs JAHHHA TPHTOKA M OTKAYKH
8 COOTBETCTBYET MOMEHTY ONOPOXHEHHs pesepByapa H BBIKJIIOUCHHA Haco-
COB H3 pPalboOTHL.

[opu30oHTaNbHEI YUaCTOK 62 COOTBETCTBYET BPEMEHH HAIOJHEHHs pesep-
Byapa ¥ HHTEpPBaly BpPeMeHH MeXIy BHIKIIOYEHHEM W BKJIOUEHHEM HAaco-
coB. TIpH IOCTHXKEHHH Pa3HOCTH OPAHHAT JIHHHH 2 H TOPH3OHTAJBHOIO yua-
CTKa 62, pPaBHOM MPHHATON BMECTHMOCTH, HACOCHl BKJAKUAIOTCA B paboTy —
AuHHA 20. JlomaHble JHHHH 6820ex U UKA SBIAAIOTCA TpaduKaMH DexHMa
paboTH HacocoB B yachl 50% -HOro H MHHHMAJIBHOTO TIPUTOKA.

U3 rpaduka puc. 11.4 BUAHO, YTO NPHHATAA BMECTHMOCTb pe3epByapa
obGecneynBaeT AONYCKAaeMYI0 YacTOTYy BK/IIOUEHHA HACOCHBIX arperaros.
[puusiTyio BMecTHMOCTb pe3epByapa yTounsior Tmo tpeGoBanHam CHull x
YCTaHOBKE HaCOCHBIX arperaTos H TPyOONIpOBOLOB.

Ecan npennonaraercs, 4T0 B 4ac MakKCHMAaJbHOro NpHToKa 6yAyT pabo-
TaTh ABa Hacoca, TO B yac 509% -HOro @ MHHHMAJBHOTO MPHTOKA MOMXKET pa-
6otate O4HMH Hacoc. Toraa mpu ero mogade, paBHOR (7,5:2)1,1=4,13%
(nunust 4), nacoc npu 50%-Hom mpuroke ©Oyzer paboTaThb IOCTOSIHHO B
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TeuenHe ! y (HHHA 5), a NIpH MHHHMAJbHOM MpDHTOKe MoTpeSyeTca OMHO
BHKJ0UeHre B 1 4 (nuHHA 6).
MHHKMaJIbHaﬂ peryaupymoollas BMeCTHMOCTb - TIPHEMHOrO pe3epByapa,
8, Nnpu 3afaHHOM 4YHCJe BKAOYEHHA HACOCOB B 4aC MHHHMAJbHOTO IPHTO-
xa MoOXKeT ‘ObITb OIpefiesieHa U aHA/IHTHIECK:

wﬂl‘ll Q';‘p (l — QQ:pc ))

rie Qupp-— MHHHMAaJbHEIA YaCOBOR IIPHUTOK, M3}
n — 4HCJAO BKJIOUeHUH B 1 u;

Qn.c —T0KaYa HACOCHOH CTaHIHH, M5,

Ha nacocHbIX cTanuHsx GosbIIOf mojayd DPHEMHBIM De3epByapam IpH-
RaioT $opMy pacnpereNHTEJBHOTO KaHala, HMEIOWero AOCTaTOYHYI0 IJTHHY
H TIyOHHY JiJisl pasMelleHHs B HeM BCACHIBAIOIHX TPYyO BCeX HACOCHRIX ar-
peraroB H MHHHMAJIbHOIO 3arJay6J/eHHs BXOIHLIX BOPOHOK.

IlpueMHBHIi pe3epByap, HMEIONIHHA AOCTATOYHYI0 BMECTHMOCTb HJA Ha-
KOIJIEHHS] CTOYHOHM XHAKOCTH, TI03BOJIZET BecTH OTKauky GoJee paBHOMep-
HO, HCNIOB3Ysl TIOJNHYIO NOAAYy HACOca, HECMOTPS Ha HEPABHOMEPHOCTDb NIPH-
TOKA CTOYHOH KHIKOCTH B TedeHHe CyTOK. IIpaBH/IbHO ONpele/ieHHas BMec-
THMOCTb IIPHEMHOTO pe3epByapa IO3BOJSIET MAaKCHMaJbHO HCIOJb30BATh
YCT2HOBJ/IEHHbBIE HACOCHBIe arperaThl # moBblcHTh KIIJZL HacocHOl cTaHLHH.

d:200

Puc. 11.5. ITpuemunifi pesepsyap

I—nonpoaawMt xonnexTop; 2—muGen; S—APoGHAKA; 4--peulerka PMB-600/800; 5—scachBaioliuli Tpyle-
IPGBGI; § — TPYGONPOROJ BIMYUHBANHA OCAnKa
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B noMmelueHHH TIPHEMHOr0 pe3epByapa HACOCHOH CTAHUHA CTOYHAR KMI-
KOCTb OCBOGOXKIAEeTCs OT OTOPOCOB C MOMOIILIO peIleTOK, YCTaHaB/iaHBae-
MHX B [MOIBOASHIAX KaHamgaX. OrOpocel, 3afepKaHHble Ha peIIETKaX, CHH-
MAIOTCsl BPYYHYIO HJIH MEXaHHYeCKHMH IpalisMH, H3MeNbyaloTcst B Apo-
GHIKAX M CIYCKAIOTCS B MOJABOASLIIMA KaHa JI0 MECTa yCTAHOBKH DEUIETOK.

PesepByap, COBMeLUIeHHbIH C HACOCHOH CTaHNHed, AOIKeEH GbiTh OTAE/EH
OT MANTHHHOTNO 3aJa TAYX0dl BO3AYXO0- H BOJOHENpOHHIAEMOH CTEHOH C
THIATEebHO BHITOJHEHHOR THAPOH30JAUMEH TOPKPeTGeTOHOM. B mecrax mmpo-
xo0la TPyGONpPOBOLOB 4epe3 CTEHKH pe3epByapa YCTaHaBJIHBAIOT CanbHHKO-
BHE YCTPOHCTBA.

Cny6uny paboueit 4aCTH NPUEMHOTO pesepByapa (pmc. 11.5) cnenyer
MpUHUMATL He MeHee 1,56—2 M s MaJjelX H CPeIHHX cTanUMi u 2,0 M Aad
KpynHbX. JIHY NpHeMHOro pesepByapa TPHAAIOT YK/JOH OT HapPYXHBIX CTEH
K npusaMry He MeHee 0,05—0,1. OnblT 3kCnHyaTauMd HaCOCHBIX CTAHIHA
Mocksbl H JleHuHrpaja NoKasbiBaeT, YTO JJIsi JYYLIETo MOABOA2 OCalKa K
BCACHIBAIOIMM TPYGAM VKJIOH AHA CaAeAyeT NPHHEMAaTb GOJBLIHM — HE Mes
nee 0,15—0,2.

BaMyuuBaHHEe OCalKa, BhINaJA0IeEro B pesepByape, MPOUSBOLAT C TIo-
mompblo pasanubpix cHceTeM. [lepdopnpoBanHbie TpyOH YKJAaOHBAT N0
nepHMeTPY pesepByapa, 4 OTKDHIThIE BBIIYOKH TpyO — Yy BXOAHHIX BOPOHOX
BCACHIBAIOLIHX TPYGOMPOBOXOB. B cHCTEMbl B3MY4YHBAHHA MOAAT BOAY
W3 HANOPHOTO TPYGONpPOBOAA CTOYHOH MKHAKOCTH. MunuMaJbHBIH JHAMETD
TPYGOTIPOBOLOB B3MYUHBAHHS NPHHHMAIOT HE MEHee 50 MM B 3aBHCHMOCTH
OT WIMPHHBI TIPO30POB NPYTbeB PEIUEeTKH, TAK KakK MpH GosbImuX TPO30pax
pemeTkH GyAyT mMpONYcKaTh KPyNHble B3BelleHHbE BEIIECTBA, KOTOPLIE MO-
ryT BH3BaTh 3acopenne Tpy6. Cucrema neppopHPOBAHHBIX Tpy6 OHICTPO
BWIXONMT H3 CTPOf BBHAY YacTHIX 3aCOPEHHH, MOSTOMY OH2 TpPHMEHACTCH
BecbMa penko. Bosee sddexruBHO paboTaeT chcTeMa OTKPHITHIX BBITYC-
KoB Tpyo0. _

Jlns mepHOAHYECKOro CMHIBA OCaiKa H3 MePTBHIX 30H pesepsyapa HC-
NOJAb3YIOT LLIAHT ¢ GpaHACTIONTOM. DTy Omepaiuio fIpOH3BOAAT BO BpeMs
TpOdHI AKTHYECKOTO PEMOHTA pe3epByapa HIH B Hachl MAHHMAJILHOrO NpPH-
TOKa, TIOSBOJISIOUIETO NOJHOCTbIO OTKayaTh JKHIAKOCTb M3 pe3epByapa.

Ha cpein#x ¥ KPymHbIX HACOCHBIX CTaHIMSX pe3epByaph peKoMeHayeT-
csi pasfensiTh Ha ABe YacTA AJs yAydleHHs YCJAOBHA OYMCTKH, OCMOTPA H
pemonra. Ha cranumnsx noladed 150 Thic. M3/cyTKH # Oojiee pasjefneHHe
pesepByapa 06g3aTeabHO.

Hanpricumil ypoBeHb BOLH B MPHEMHOM pesepByape IPHHHMAETCA paB-
HEM OTMeTKe JIOTKa TOJABOASINIEr0 KOJJIEKTOpPa BO H3beXaHue NOANOpa BO-
LW H OTHOMEHHMS Ocaika B Kojuiektope. IIpaKTmka mokasana, 4TO OCA/IOK,
BLMABIIHEA B KOMJIEKTOpe B UIEPHOMA ero NOATOIVIeHH:, He OTMBIBAETCS MOJ-
HOCTBIO, €CJIH JaXe B JajbHelieM oTKayka OyJeT TpEBHIIATh DNPHTOK,
CMHB OCaEKa BOSMOXEH JHIUL MPH YC/OBHH, €CTH CKOPOCTh IBHIKEHHA
BOJM B KOJJeKTOpe Oyler 3HAYMTENbHO MPEBHILIATH ' CaMO0YHIAoULYI0
CKODOCTb.

IlepexphiTHe pesepByapa ycTaHaBIHBalT Ha 0,5 M BhIIle HAHBHICIIErO
pacueTHOTO YPOBHS CTOWHON JKHAKOCTH B pe3epByape. B nepexpHITHH pe-
sepByapa yCTPauBaioT IBa JIOKA (NMHAMETPOM 0,7 m). Has cnycka B pesep-
Byap B CTEHY 3a/[eJIBIBAIOT XOLOBbIE CKOOBL.

Mapka naco- | P16/27; ®144/46;1 ©234/63; @800/33; | ®2400/75,5;1 ©4000/28;
ca ®8i/18 216/24 | D540/95 ®1440/17,5 | ©2700/26,5 | P9000/45

Illapuna npo- 20 40 60 90 100 Ho 120

30poB B pe-

LmeTKe, MM
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Haa npejoxpaHeHHs HacOCOB OT 3aCOPEHHA Mepel HEMH YCTaHaBJAHBa-
IOT pPelleTKH ¢ IIKPHHOH NPO30POB, NPHHHMAEMBIX B 3aBHCHMOCTH OT MapKH
Hacoca.

V3sMeHeHne IIHPHHE NPO30POB pPEIETKH PE3KO CKA3BIBAETCS Ha KOJAHYe-
CTBe OTGPOCOB, 3allepXKHBaeMbX €. Tak, HanpHMep, MPH YBEJIHUEHHH MPO-
30poB ¢ 20 no 40 MM KoJHYecTBO 3afieDXKAHHEIX OTGPOCOB yMeHbIIaercs
npuMepHO B 2—2,5 pasa. Eciu HacocHast cTaHuusi mepeKaydBaeT CTOYHYIO
XHUAKOCTb HEeNOCPEACTBeHHO Ha OYHCTHBIE COOPYKEHHS, TO HE3aBHCHMO OT
MapKH HaCOCOB NMPHHHMAIOT pellleTKy C IUHPHHOA npo3opoB 16 MM, a Ha
OYHCTHBIX COODYKEHHAX pellleTKH He YCTAHaBAKBAIOT,

¥ Hac B cTpaHe NPHMEHSIOT TPH THNA HENOABHXKHLIX PEUIETOK ¢ OYHCT-
KOH HX MEXaHHYECKHMH IPabJsIMH H BHITPY3KOH 3a/epXaHHBIX OTGPOCOB Ha
COPTHPOBOYHBIA CTOJ /M HA TPARCIIOPTHAPYIOILEE YCTPOHCTRO. :

B 3aBHCHMOCTH OT CXeMBl OYHCTKH PeIIeTKH, HANpPaBJCHHS IBHIKEHHS
rpaGeib U MeCTa PAaCIONOXKEHHS ee IO OTHOIICHHIO HanpaBieHHs NOTOKa
pelIeTKH NOADPa3ReNAIOT:

1) MOCKOBCKOro Tuna — yCTaHaBJHBalOT 1oA yricm 60—=80° k ropuson-
TY ¥ OYHMILAIOT rpabisiMH, KOTOpble IBHXKYTCA IleDel pelleTKOH mo Hampas-
JIEHHIO ABHXKeHHS CTOYHOH XXuAKocTd (puc. 11.6);

2) JIEHHHTPaLCKOTO THIA — YCTAHABJHBAIOT NOJ yrioM 60° K ropH3oH-
Ty H OYHIIAIOT rpali/siMH, KOTOpPHE ABHXYTCS 8a pelleTKON @O Hampasie-
HHIO IBHXKEHHUS CTOYHOH XKHAKOCTH,

3) BepTHKaNbHAsg — OYHILAIOTCS rPabGJsAMH, KOTOPble ABHXKYTCA 3a pe-
LIETKOM MO HanpaBJeHHUI0 mOoToOKa {pHuc. 11.7).

PewreTka MOCKOBCKOMO THNA, paspaGorawHas [HOIPOKOMMYHBOLOKaHA-
JIOM, COCTOHT H3 HENOJIBHKHOH peIIeTKH, rpaGesb M TPHBOIHON CTAHIHH.
SJeKTPONBHraTeNb Yepe3 PeAyKTOD H NPHBOAHYIO LieNb NPHBOAHT BO Bpa-
HICHHe IBe BelAylLIHE 3Be3J0OYKH H (COOTBETCTBEHHO [ABe TAroBhle OeCKOoHedu-
Hble LEHH, MEXKIY KOTOPBIMH 3aKpemJeHbl rpaban. BenoMble (Hampapasio-
LIHe) 3BE3J0YKH HAXOAATCA B HUXKHEH YacTH KOPIYCa DElIeTKH H NMOTrpyxKe-
HBEI B CTOYHYIO XHUIKOCTD.

Hucsno rpabenb yeraHaBAHBAIOT B 3aBHCHMOCTH OT KOJMHUECTBA: 3a/1epHKH-
BaeMbIX 0T6pOCOB, HO He Gonee 4. Ecim B npomecce 3KCIyaTalHH

\ \\\ 2000
\

y' Jﬂﬁii.
i
L,

N I!Q

Prc. 11.6. MexanusupoBaHHas pemerka tuna MI'T

1 — BesloMble 3BE3NOYKH; 2 — npabam; 8 — TsiroBele uend; 4 — WapHWpHas omopa; 5§ — NPHBOZHAA LeNb;
6 — npHBONHAH CTAHUMA; 7 — HENOMBHKHAA PelleTkKa
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Puc. 11.8. PemeTka ¢ pyuHOH OUMCTKOH
] — pwxHas omopa; 2 — maGepawf 3amsop; 3 — pe-

meTka; 4 -— KO3HpeK; 9 — pebpo XKecTKocTH; 6 —
BEpXHAA omopa; 7 — JAbipdaToe KOPHITO

- — ] l — Puc. 11.7. Bepruxasavuas peulerka tuna PMB

f I—pemerka; 2—ppo6HaKa; 3—TAroBee LenH; 4—kKat-

5
Yo ol Lol fot by dku; 5—rpabin

BBISICHHTCS, YTO KOJHYECTBO 3arpsi3HEHHH HeBeJIHMKO, TO 4HCJI0 Tpabesb-
MoXeT ObiThb yMeHpmeHo no 1. [pa6au, ABMrasich,CHH3Y BBepX, CBOHMH
3yObsIMH BXONAT B TPO30PHI DPELIETKH H H3BJAEKAIOT 3alepXKaHHHE €10 3a-
rpsi3HeHHs. B BepxHell yacTH Kopiyca pewleTKd rpabin OYHIIAIOT CKpebKo-
BuiM cOpachiBaTeseM, KOTOPHIA crpefaer ¢ HHX OTGPOCH HA CODTHPOBOYHEIR
CTOJI HJ/IH HA TPAHCHOPTHPYIOLLHE YCTPOHRCTBA. v

Kopnyc pemrerkn sakpemssiercst Haj MOABOLSIIHM KaHAJOM Ha LIADHHD-
HOM OIIOpE, H B CJayyae HeOOXOAHMOCTH OCMOTpPa H DEMOHTA HHKHeH yacTH
pelIeTKH oHa JIETKO MOXKeT ObITh NIOBEPHYTA B IIAPHHPE ONOPHI.

K HemoctaTkaM 3TOTO THMA PEMIETOK CJEAYeT OTHECTH BOSMOXHOCTb 3a-
meMJyeHnsi rpabejb B MOMEHT BXO0Ja HX 3yObeB B IPO30PHl PELIETOK H
BO3MOXKHOCTb NPOAABJHBAHHA OTOPOCOB B IIPO30OPH  PELIETOK 3yObsiMu
rpabeans.

Pemerks MOCKOBCKOro THNa paGoTaloT HaZERKHO H XOPOLIG’3apPEKOMEH-
noBanu cebg 3a NepHOJN MHOTOJeTHel 3Kcnayartauud. 3aBojy <«Boamain-
000pynOBaHHSA» H3TOTOBJSET pEMIETKH 3TOTO THOA  JeBATH  MapoK
(ra6a. 11.1).

TABJIHLIA 11.¢

PasmepH 'kamana ne-
peX pellewkol, PasMepnl peweTks,
MM MM
Maomaas | ITponyckHas
Mapka pener- NPOXOAOE | CHOCOGHOCTR
KH peIleTKH, no Boje, paguye (OT Bec, kp
IDHPHEa BLICOTA M3 THIC. M3/CYTKH| IUHpHHA OCH llapHHDA
B H B, RO HH3a
peueTKH)
PMMB-1000 1000 1000 0,3 26 —_ — 1690
MI'9T-1000 1000 1200 0,38 33 1425 2050 1320
MI'7T 800 1400 0,39 35 1338 2100 1000
MI'1IT 1000 1600 0,57 50 1520 2425 1500
MI'10T 1000 2000 0,74 65 1580 2850 1800
MI8T 1400 2000 1,25 110 1955 2850 1657
MI'12T 1600 2000 1,5 130 2175 2850 1870
MI6T 2000 2000 1,9 165 2675 2850 1961
MI'5T 2000 3000 2,1 185 2675 3810 2690
NMpumenwanua 1. [Iromans npoxofa AAA HAKAGHHEIX PeENIETOK COOTBETCTBYET NPOEKUHMH (GaKTH-

geckoro ¢cBoGofHOro npoxoaa pabouell 4aCTH PemeToOK Ha BEDTHKAIBHYO IJOCKOCTD, .

2. TlpomyckHas cnOCOGHOCTb NO BOJE COOTBETCTBYST NDONYCKHON CHOCOGHOCTH IPH CKOPOCTH JBH-
XKeHHSl XKHAKOCTH B NPO3ODPaX HEe3aCOPEeHHOM pelleTKH, paBHOA |l M/c, M IPH MaKCHMAaJbLROM HaTOJHEHHH
xaHana (500 MM or yposHs moJta).
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PelwieTKH JIGHHHTPaJACKOrO THTIA MPHMEHSIOT B OCHOBHOM Ha JIEHHHTpal-
CKOM CHCTeMe KaHaJH3aluM. 3TH pelleTKH HMEeKT Te Xe Y3Jbl, 4TO # pe-
IIeTKH MOCKOBCKOT'O THIIA. - . ,

K nocroMHCTBAM 3TOro THIIA pEHIETOK CJASAYET OTHECTH DPaCHOJOXEHHE
OYHILAKOIHEX Tpabesb 3a PELIETKOH, KOTopOe NMPeAOXpaHsieT HX OT Cayda-
HbIX TIOBpEXJEHHH H 3allleMJEHHH, HCKIIOUaeT IPOJaBJUBaHHe 3alepIKaH-
HHIX OTGPOCOB IPH OYMCTKE PeIleTKH H JomycKaer OO0JblIOe HAKOIUIEHHE
OTOpPOCOB Tiepen pelleTKoi 6e3 OMaceHHd Neperpysky OYHINAKIIEro Mexa-
HH3Ma.

K HelmoCTaTKaM MOXKHO, OTHECTH CAeAyollee: MPyThA PELIeTKH MapHHp-

HO 3aKpeIlIeHH B HUXHeH YacTH, HaXOAAIIGHCH B CTOYHOH JXHAKOCTH, LIap-
HEpHaf OTIOpa pelleTKH pPacloJoXeHa B BEPXHEH 4acTH; 10 15—20% 3a-
Jep aHHBIX OTOPOCOB, 3aXBaTHIBAEMHIX IPaGIsMH, CBaAHBAETCA o6paTHO B
KaHaJl.
PemeTka MexaHnueckass BeptukanbHas PMB (cM. puc. 11.7) ycranas-
IUBAaeTC B NOABOAAIIEM KaHaje BepTHKaabHO. OuuIlaeTcsi OHa MeXaHHde-
cKEMH TpaGJsMH, KOTOphle MPHCOeLHHEHE K JABYM TArOBBIM OeCKOHEYHbIM
BTY/10YHO-POJIHKOBHIM uensiM. TpaeKTopHus ABHKEHHA rpaGenb ofecrneynBa-
eTCS COOTBETCTBYIOILER CHCTEMOM HANPAaBAAIIIHX YTOJKOB, YKPOMJICHHBIX B
KOpIyCe DEIIeTKH, H YeTHIPbMS KaTKaMH, CMOHTHDOBAHHEIMH Ha IOJBECKaX
rpa6eapb. [ToansiThle OTOPOCH  BLIFPYXKAIOTCH HA COPTHPOBOYHBIH CTOJHK
IpOOHAKH.

K ZOCTOMHCTBY 3TOTO THIA PelIeTOK CHeldyeT OTHeCTH TO, YTO TPHBOL
HOMOJNHHTEIbHOTO Mexannama (LlelH, 3Be3J0YKH, BaJHKH) He COTPHKAacaeT-
¢l CO CTOYHOM KHAKOCTbIO. OXHAKO OHH HMEIOT TOT XXe HENOCTATOK, 4YTO M
pemeTKA JEHHHIPAaJCKOro THIZ, T. €. OTCGPOCH, 3aXBaTHIBAaeMble 3yOBAMH
rpabenb, cBaaAHBaloOTCs 00paTHO B Kaual. B Hacrosumee BpeMs paspaboraH
THNOBOM mpoexT pemerkn PMB 600/800 nnisa kanana wupunoi 600 MM u
BricoToit 800 MM, MPOMYCKHOH CIOCOGHOCTbIO (10 BoAe) 17—23 TEHIC. M3/eyT-
KH; WHpHHA mpo3opos 16, 40 u 60 MM; nromanp TpOXoAa: 0,2; 0,25 u
0,27 M2

IIpu woauuectBe 0T6pocos 0,1 M3/cyTku u Gojee ycTaHaBAHBAIOT peleT-
KA ¢ MeXaHH3HDOBaHHO# oOuucTKod. IIp KoaHuecTBe OTGPOCOB MeHee
0,1 M3/CyTKH JOMycKaeTcs yCTaHOBKA PELIETOK C PYuHoll ouMcTKOf. Pemrer-
XKW ¢ pyuHON ouucTKOH (puc. 11.8) He BBITYCKAIOT CEPHHAHO; HX H3TOTOBIA-
JOT HeNoCpelCTBEHHO Ha CTPOMTeJbHOH mjomajke. IIpyrbs pemleTKH H3ro-
TOBASAIOT W3 IOJOcOBOM cTajsu. CeueHne mpyTa BHIOHPAOT H3 YCJHOBHA
ofecneueHns ero xectkoctH. [IpH H3TOTOBJNEHHH pelleTKH ocoboe BHHMA-
HHe clefayeT ofpamath Ha (GOPMy BepxHell wacTH. DTOT y3ea LOJKEH GBITh
BBLINOJIEEH TakK, 4TOGLl 3y6bsi PyYHEIX rpadedb CBOGOAHO IPOXOXHIH MeEXIY
NpyThAMH, He LeNssch 32 BepXHIO 00BA3KY.

OuycTKa pemleToK PYYHBIMH I'pab/siMH TIDOHSBOAHMTCS ONHH-JBa pasa B
cMeny — pafora TaAXenas M NPOTeKaeT B aHTHCAHHTapHHX ycaoBusax. Ilo-
3TOMYy Ha BCeX CTAHUMHAX, Na¥Ke npH HeBOJbUIOH HX MOAaye, DeKOMeEHAY-
€TCS YCTAaHABIMBATh PElieTKH ¢ MeXaHH3HPOBaHHOH OUHCTKOM.

Ilas poifopa Tuma pelueTKH HeoGXGNHMO yCTaHOBHTb TpeOyeMyio nJo-
H[alb XKHBOrO CEYeHHsS TIPOXCAa paGouelt YacTH peEHIETOK, M% KOTOPYIO
MOXKHO ONpefeNHuTb H3 BEIpaXKeHHS

EFp=Quaxc/v'

rie Quaxc — MAKCHMaJBHBIH PACXOA KHAKOCTH, M3/c; _
U — CKOPOCTb ABHXKEHH XHEKOCTH B nposopax, M/c; CHHIT pe-
KOMEHAYIOT NMPHHHMATb ee paBHOH 0,8—1 Mm/c.
3azaBafcb YHCJHOM pabOYHX PEUIETOK N, MOXHO ONpedeluTb HeOGXOAH-
szyro MJOIAAb KHBOTO CeYeHHS NMPoxXoxa pabodell 4acTH ONHOH peINETKH,
M2
FP=EFP /n.

3artem no Taba. 11.1 momGUpalOT THI PEIUETKH.
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Uncao pa6ouux peleTox cie- -7
JyeT IpHHHMAaTh MHHHMAaJbHEIM.

OxHako HyXHO HMETb B BHIY, o=
4TO B3 PaGOTEl MOTYT ObiTb BHI- - 457
KJI0YeHH JBE pelleTKH OLHOBpe-
MeHHO (OfHa —B KalHTaJbHOM
peMOHTe, 2 Ha pyrofl — aBa-
pusi). IlosToMy aas u3GexaHud j[L Z K1
fleperpy3KH OCTaBIUEHCA peleT- : 400 z
KH HeOOXOAHMO TIPHHHMATh MEHb- 2
VIO CKOPOCTb JABHIKEHHSl IKHI- % o
KOCTH B NPO30pax MO CPABHEHHIO

¢ pexoMennyemoit CHull. Ha oc-
HOBaHWH OIbITA JKCIyaTalHH -
pelleTOK PeKOMEHIyeTcsl TIpHHH-
matb cxkopocth 0,6—0,8 m/c. okt

Uncao pesepBHEIX —PEIIETOX ool ¥2d, |00

[IPUHHMAIOT: NP OJHOH MeXaHH- i
3HPOBAHHOK paboue# pemieTKe —
OJHa MEXaHU3HpPOBaHHas HJH
pyuHas (Jayulle MeXaHH3HPOBAaH-
Hasl); MpH ABYX H Ooviee MeXaHH-
3HpOBaHHHIX paloyux  peuler-
KaXx — 0JHa MeXaHH3HpOBaHHaf;
npH ABYX H 6ojee MeXaHH3HDO-
BA4HHBEIX pabOyHX peleTkax C
fipozopamu 16—20 MM — aBe Me-
XaHH3HPOBaHHBIE,

Has oGecrieuenust yAoGHOTO H p
6e3onacHoro oOCAyXKHBAHHS pe- AN
[IETOK CAEAYET OCTABJAATDb MPOXO- 800 \i T
Jbl: MeXIy QpOHTOM PEHIeTOK H '\

CTeHO#il — He MeHee 1,0 M; MeXAy I
pelieTKaMi — He MeHee 1,2 M. T )

Pemerkn ycraHaBAHBAOT B
OnelHaJbHHX KaHajaXx y YCTbs TTTTTZ
MOABOAALICTO KOJJEKTOpa  Ha
paccrosHHH He MeHee 0,5 M ot B2, 2p0n _J, f“gg
JOTKAa KoJnektopa. Paamepsl 00 u,j 500
KaHaJa IPHUHAMAIOT B 3aBHCHMO- s
CTH OT THIIA PEmeTKH nmo TabJ.
11.1. CROpOCTb ABHXKEHHS XKHI-
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Prc. 11.9. Asapuiianii saTsop

‘ ; 5 I — aagpuXKa aBaPHARONO BHMYcKa; 2 -—-
KOCTﬂ B KaHaJie niepen .pelI.T.IETKO“H KOINEKTOP; 3 —oTagbHas Tpy6a; 4 —
HAOJIXKHA OHITH CaMOOYHIIAKOIIEH.. WHOSPHNH 3aTBOpP

YMeHbIIEHHE CKODOCTH JBIDKe- .

HHsl MIOTOKA NPHBOJAMT K BHINAJEHHIO OCafKa B Kamepe pelleTOK, MOBLIIIIEHHE
TOXKE HeXeJaTeJbHO, TaK KaK 3TO HPHBOJAHT K TIPOAABJHBAHHIO 3arpsi3HeHHH
gepes pelueTkH.

B noasoasmeM KaHale Tnepef pellleTKOH YCTaHaBJHBAIOT MHOEpPHbIN 3a-
TBOp, NO3BOJAIOIIHA OLICTPO NEPEKPHITh NOTOK H BHKJIIOUHTb PEIUETKY H3
paboTel B chayyae moBpexJeHus rpabenb. YCTPOHCTBO MOCTOSTHHOTO 3aTBO-
pa 3a peuwleTKOH 3aTpPyAHseT ee oGcayxuBaHue. ITosToMy 3a pemerkoil xo-
NyCKaeTcs TONTbKO YCTPORCTBO Ma30B B CTEHKAaX XKaHanaa.

Ha kpynmHBIX HACOCHBIX CTAHUHAX, TIe YCTaHABJIWBAIOT HECKOJBLKO pe-
IUETOK B DS, NOLBOAXTb CTOYHYIO XKHAKOCTb K pacupeNeHTeIbHOMY KaHa-
Jy Jydllle BCENO ¢ TOpPUA KaHaja-— 3TO TOBLIIAET PAaBHOMEPHOCTL 3arpys-
KM pemreTok. IIpH BBOJe MONBOASAMIENO KOJJIEKTOpa B CepellMHe KaHaJja
YCTaHABJIHBATb PEMIETKY NPOTHB YCThS KONJIEKTOPA He CIEAYeT.
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JJif 3alUMTEl NOMEINEeHHs PEIIEeTOK OT 3ATON/eHHS TPH aBapHIHOM BHI-
KJIIOYEHHH HAaCOCHBIX arperaTtos Ha NOMBOAAILEM KOJJAEKTOpe ROJKEH ObiTh
YCTaHOBJEH aBapHAHLIA 3aTBOP (3alBHXKAa) C MeXaHH3UPOBAHHLIM MpH-
BOIOM, ymnpaBJsieMbIM C IIOBePXHOCTH 3eMJH (pHc. 11.9) u uaMmeiomuM muc-
TaHIHOHHOE ynpaBJ/eHHe C IHUCHeTYepoKoro nyHkra. Ecau aBapufHbiii 3a-
TBOP HMEET JIeKTPHYHLUHPOBAHHHIA NPHBOA, TO MBHraTeJb JOJXKeH ObITh
MOAKJIIOUEH K CeTH aBaPUHHOrO TMHTAaHHS M HMeThb TapanJebHblil PYYHOH
NPHBOJ.

3aTBOp YCTAaHABJHBAIOT B OTAENbHOH HJIH IPHCTPOEHHOH K NOMeEUleHHIO
peumletox KaMepe. Ilna mpenynpexiaeHus 0o6pa30oBaHHs TOATOPAa B CETH H
H3J1HBAa CTOYHOH MKHIKOCTH Yepe3 JIIOKH CMOTPOBBIX KOJOAUEB (NpH OJH-
TeJIbHOH OCTaHOBKe HAaCOCOB) YCTPAHBAIOT aBapHHHBIA BHINYCK B GJxxail-
UWIHA BOXOEM (B OTHENbHBIX C/Iyyasx B JHBHEBYIO ceTb). I yMeHbIUeHHs
c6poca CTOYHOH KHIAKOCTH B BONOEM HEeOOXOLHMO TPENyCMOTPeTh YCTPOH-
CTBa /1 MOAKJIIOUEHHsI HACOCOB aBAPHAHBIX MAalIHH.

3aaBHKKa aBapHHHOTO BBHIIyCcKa NOJIXKHA ObIThb OmJIoMOHpOBaHa; oOT-
KPLIBATh e€ MOXKHO TOJBKO C paspellleHUS OPraHos I 0CyZapCTBEHHOIO ca-
HUTAapHOrO Hajasopa. Boifop MecTa A yCTpPOHCTBA aBapHHHOTO BBIIYCKa
TaKXe COrJacOBbIBAETCA ¢ OTHMH OpraHaMH.

Hauaydmwum crocoboM yaajaeHus OTOPOCOB, CHATHIX C PellleTOK, ABJs-
eTcsl HX H3Melb4yeHHe B MaluHHax-Apobuiakax H c6poc o6paTHO B IOABOASA-
UIMA KaHaJs Tiepej, PeleTKoR [ TPaHCHOPTHPOBAaHMA H JAajbHeHluefd
0GpabOTKH BMeCTe CO CTOYHOH 2KHIKOCTBIO. _

Ha xpynHBIX HacOCHBIX CTAHLIHAX NpeJIOYTeHHE CJAEAYeT OTHAThb CXeMe
TPAHCNIOPTHPOBAHHUA OTOPOCOB, CHATHIX ¢ PEHIETOK, HEMOCPEACTBEHHO B Me-
TaHTeHKH. Takoe yjRaJjeHHe oTOpOCOB noBhiaeT 3(QbdeKTHBHOCTE paboTsi
NeCKOJIOBOX, OTCTOAHUKOB H IPYTHX COOPYXKEHUH.

3a mociefHee BpeMA 3a PYyGexROM DACTIPOCTPANSETCS MHEHHE, WTO AJst IOBLILIEHHA KO-
HOMHYecKO# 3peKTHBHOCTH DabOTHl OYHCTHHIX COOPYIKeHHHA OTOPOCH], CHATHIE C pELIETOK,
naubosiee HemecooGpasHo o6pabaThiBaTh Ha (abpukax 1o nepepaGoOTKe TOPOACKOTO Mycopa,
HaXoOaIUXCA PAAOM ¢ KAHAJAH3ANHOHHBIMH OUHCTHHIMH COODYIKEHHAMH, Onanako 9TO, NO-
BHAXNMOMY, PalHOHAJBLHO TOJALKO AJs1 KPYMHBIX HACOCHBIX C"l‘a‘HU.lfIfl, pacnoJIOKeHHHX Ha O4YH-
CTHBIX COOPYXeHHHAX.

Hns npo6aeHns oTGPOCOB NPHMEHSIIOT MOJOTKOBHE JAPOGHUJEKH, OIBIT
SKCIJIyaTallHd KOTOPbIX N0Ka3aJ, YTO OHH HAaJeXHbl B 3KCIIYATalHH H XO-
pOLIO U3MeNIbYal0T OTOPOCH.

Ha HacOCHBHIX CTAHUHSX NPHUMEHSIOT TPH THIa APOOHJIOK ¢ Pa3JHUHBIM
KOHCTPYKTHBHEIM peIUEHHEM OTHEAbHBIX Y3JIOB, HO ¢ OJHHAKOBBIM TIPHHIH-
noM ApobseHuss oT6poOCoB: :

a) KOHCTPYKUHH MocBozokaHamHuunpoekta J1-3 (npOH3BOLHTENBHOCTD
300—600 xr/u); _

6) KOHCTPYKLHH 3aBoaa «Boxompu6op» (IpOU3BOAKTENBHOCTD
1000 xr/u);

B) KOHCTPYKIHH ['mapompoekta (IpoM3BOAUTENBHOCTL 2000 Kr/ju).

Hpobuaxu koHcrpyknme 3aBoga «Bomonpu6op» m 'maponpoexra ycra-
HaBJHBAXOT HA KPYNHHBIX H CPEAHHX HACOCHLIX CTaHIHAX, OGOPYyLOBAHHBIX
pemeTkaMu ¢ mposopamu 16 mm. Ha Menkux <CTaHIUAX VCTAHABAHBAIOT
ppobuaxu J-3 (puc. 11.10).

MonoTkoBble APOOHAKH pabOTAIOT NO CJAeRylolleMy NpuHIEIY: OT6po-
Chl, 3arpyXaeMble B rOpJOBHHY ADOOHJKH, ONALAalOT Ha BpallaloUlHHCcA
poTOp, COCTOAINHA H3 PAla NMapajJeJ]bHO YCTAHOBJAEHHBIX AHCKOB, MO OK-
DPYXHOCTH KOTOPBIX Ha TOPH3OHTAJbHBIX majbllax CBOGOAHO MNOABELIEHDI
MOJIOTKH, BBITIQJIHEHHbIE B BH/E CTaJbHHX IVIACTHH MIPSIMOYTONbHOH (GOpPMBbL,
Porop ycranasaHBalOT B UyrYHHOM KOPIyCe APOOGHJKHM H 3aKJIOYAIOT B MO-
JIyUHJIHHADHYECKYIO pelleTKy (CTaJbHOH JHCT C OTBEPCTHAMH), 4acCTh KO-
TOPOH COCTOHT M3 CMEHHBIX 3y6uaTblx cermeHToB. IIpm BpameHuu poTopa
OTOpOCH MOJYYaloT BpalllaTesbHOE ABH:XKeHHe H, Monajgas MeXAy MOJIOTKa-
MH M 3y0uaTHIM CEerMEHTOM, pasfpobasioTcst (paspbiBalOTCA) Ha MeJaKHe
JacTH RO COCTOSIHHA Kameoo0pasHod Macchl. - [lonaBaemas B xopmyc mpo-
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6uaxyu Boga (6—8 m1 Ha ] Kr
oT6pPOCOB) CMRIBAET pasMesib-
yeHHble OTOpPOCH H BMeCTe ¢
HHMH cOpacbiBaeTcsi yepes OT-
BepcTHs pelleTKH B HHXKHIOK
YyacTb KOpIIyca, a 3aTeM B Ka-
HaJ.

Bona niig yznajeHHs pas-
apobaeHHEIX OTOpPOCOB MoOAa-
eTcsl U3 CHCTeMBl TEXHHYECKO-
ro Bojonposona. Ha Kpynusix
KaHaJH3allHOHHBIX HaCOCHBIX
CTAHOHSX MOXKHO TIOAaBaThb
BOJAY M3 HamnopHoro Tpy6omnpo-
BOJA CTOUHOM JKHJAKOCTH. IJTO
JONYCTHMO TOJABKO B TOM CJY-
yae, €CJIM Ha CTaHUHM yCTa-
HOBJIEHBl pElIeTKH C [1po3opa-
MH He Oonee 40 mM. B mpo-
THBHOM cJyyae TpyOOIpOBOL,
nojawouluit Boxy K Apobui-
xaM, OYIEeT 4acTo 3acCOpPAThCH,
[1pn momaue BOLB H3 HaNOP-
Horo TpybGonpoBoja pPEKOMEH-
JyeTcsl 3alpOeKTHpOBATh yCT-
pPOHCTBO AJSA NEPHOAHYECKON
IPOMBIBKH Tpybonposoaa,
MOABOAAILETO BOLY X JIpO-
6unkam.

B npo6uaxe -3 npeny-
CMOTPEHO YCTpOHCTBO  JAad
yJaBJIHBaHHS HeApOOHMBEIX
or6pocoB. Henonnawmoninecs
npobaeHHI0 OTOPOCH! MoK feH-
CTBHEM UEHTPOOEXKHOH CHAH  Puc. 11.10. JIpo6raka MOJOTKOBOTO THIA

Bb['ﬁpaCbIBaIOTCﬂ BBEpX H, OT- I—noAYUUAHBAPHYECKaa pemerxka; 2—3y6uaThie cer-
CKAKHBAsi OT HKJIOHHOTO CBO-  Melmay 1.~ porehs 4 = oot B2 nomsos noqut; & -
601[.}10 NMOJABCIIEHHOIO IIHTKA- policTBO A4S YJaBJHBAHHS 0TGPOCOB; 9 — KaHak
oTpaxaress, TONajfalT B

SIHK-HAKONUTeAb, OTKyda I[ePHONAMYECKH YAaJFIoTcd 00C/HyKHBAKOLUM
nepconasoM. Haue npumeHsoT ApoOHAKKH 6e3 ycTPOHCTBA y/aB/HBaTeNel
HenpoGHMEIX oTOpocoB. B 3TOM cayyae HX YHaAdAOT BPYUHYHO C COPTHDO-
BOYHOrO CTOJIa (Ha MEJKHX CTAHUHSIX) HAM ¢ JIGHTEl TpaHcrnoprepa (Ha
KPYNHHX CTAHIHKSAX) N0 MOKAUH B APOGHIKY.

MocBoioKaHAIHHAMPOEKTOM pa3paboTaHa  MOAEPHH3NDOBaHHAA Jpo-
6uxka JIM-600, B KoTopoil MOBBIIEHA HANEXKHOCTh YJIABJIHBAHHS HeApOOH-
MBIX OTGPOCOB H yBesduueHbl adpeKrt ApoGaeHHst H NPOH3BOAUTEILHOCTH
npOGHIKH NPH coXpaHeHHH rabaputos Apobuaku JI-3.

Ha Maabix ¥ cpeAHHX HAaCOCHBIX CTAHLUHUAX APOOHAKH paboTaloT fepHo-
AWYeckd, nepepabGaTeiBad CYTOYHOe KoJHyecTBOo oT6pocoB 3a 1—3 u. Ilo-
TOMY B YCTAHOBKE De3epBHON APOOHJIKH HeT HeoOXOAHMOCTH, JOCTATOYHO
HMeThb 3anacHylo HApoGHAKY B cobpaHHoM BHAe Ha ckjaame. Ha xpyn-
HBIX HACOCHHIX CTQHIHSIX TIPH HeTpephIBHOM ApoOJeHHH OTOpPOCOB HeoBXo-
JMMO YCTalaBJMBaTh pPe3ePBHYIO APOOUIKY.

Ha cranuusax, o60pynoBaHHLEIX OAHOH-ABYMS pemeTkaMH tuna PMB
600/800, ordpockl, cHATHIE C pelleTOK, cOPacHBAIOTCE B AWPYATOE KOPHITO-
HaKONHTeJb, a 3aTeM OOC/HYXHBAaIOLIMM [eDCOHAAOM CIABHMalOTCH B 3arpy-

8 3w 62 ' 295



R SRR - X Vi R = - —

30

1650

785

i

o / !
e W s
v 00 0N ‘y.__o-\.\.

. . o "o
et °°*“"°'3;/”2/o’ °60 1260
80y o ity VLYY

J

Q /N0
J‘“N\quAv NGRS
o

a“'n \
L3

T 08 "

s

Puc. 11.11. Pemerka-gpo6unxa P-600

{ —qnaspl OJas LIWGEPHOTO 3amBOpa; 2 — HeNOmBHIKHBIN Kopiyc; 8 — Bpawraouicas Gapaban; 4 — siex-
TPOABHrATENL C PEAYKTOPOM; § — orpaxkiieHue; § — JI0Kep; 7 — OTEEPCTHe aas ONOPOKHEHUA (IIOKepa

30uHyi0 BOPOHKY ApoCuixu. Ha cranuusax, oGopymosaHHBIX AByMs penier-
kaMu THMa M, pekomeHayencss coprupoBoUHBIe VIO aAKH-HaKOIIHTEJH- yC-
Ta@HABJIHBATD IIOJ KOPIYCH pemreTok. CHAThIE ¢ pelreTok OTGPOCH COpackt-
BAIOT Ha COPTHPOBOYHbIE NIJIOWIAAKH, 4 3aT€M [ePerpykKaioT B BOPOHKY
Apobuiku. Ha KpYIHBIX HACOCHBIX CTaHLUSAX, THe VCTAHOBJIEHO HECKOJBKO
PELIETOK, DPACHONOKEHHBIX B DS, AJsl TPAHCIOPTHPOBAHHA OTGPOCOB npu-
MEHAIOT JIEHTOUHbIe KOHBEHEDHI,

Bo Bcex cxemax TpascmopTHpoBaHus OTOPOCOB OT DEINEeTKH K APOOHIKe
(1 B Tex cayyasix, KOTAa APOGHAKH He YCTaHOBJIEHb) HEOOXOIHMO mpeny-
CMaTpUBaTh yJasleHHe OTOPOCOB, He IOAAAIOIIUXCS apobaenno. C  sroil
UCJBIO 'y COPTHPOBOUHOH MJIONIaAKH-HAKOTNHTENS yCTAHABAHBAIOT KOHTEl-
HEp, a B MEPEKPBITHU TIOMEINEHHUS DelleToK MPeAyCMaTpHUBAIOT JIIOK, uepes
KOTOPbIH KOHTeHHEeD MOXeT ObITh MOAHAT Ha NOBEPXHOCTH 3€MJIH.

HanGonee sddexruBHLIM cnocoGoM MexaHHUECKOH OYHUCTKH CTOYHOH
AKHIKOCTH Tepes TOCTYIIeHHEM ee B HAaCOC ABASIETCS NPHMEHEHHe peLIeTox-
npodunox (PI), KOTODEIE 3aN€PXKUBAIOT U APOGAT OTGPOCH NMOA BOXOH, ueM
0GeCleYHBAETCS BHICOKAS CTeMeHDb CAHUTAPHBIX YCAOBHA M OTHaAalOT Npo-
Hecchl ¢GpacelBanus OTOPOCOB C PeLIeTKH H TPAHCHOPTHPOBAHHA HX K JPO-
OuiKe.

Pewerka-apo6unka paGoraer mo cleayomeMy npuduumy  (puc. 11.11).
CrouHas XKHIKOCTD NOCTyllaeT HA Bpamaoluuica 6apaGaH, IPOXOANT ue-
pes lieJjieBble OTBepCTHsA BHYTPb Gapabada m jafee Ha BLIXOX H3 pELIeTKH-
ApoGHAKH. KpynHbie ¢ppakuun 3arpASHeHHH, COAEPKAUIUXCA B CTOUHON JKHI-
KOCTH, 3alePXKUBAIOTCA HA EPEMLIUKAX MEXKAY LIeNeBbIMHU OTBEPCTHAMH H
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Puc. 11.12. Pewerka-npo6unka PJI-900 ¢ u3auBoM B pesepmyap
! — nemBoAAIHKA KOMEKTOP; 2 — HeNOABHIKHAHIN Kopuyc; 3 — Bpamalouuiica 6apaban

IpH BpalleHHH GapabaHa NepeMellaloTcs K TPeNaJbHBIM TPeSHIM, KOTOphie:
3aKpeIVieHbl Ha HENOABHXKHOM KOPNycCe pemerkd-ApoOunku. Ilpu Baaumo-
HEHCTBUA PEXYIIHX IVIACTHH M Pe3LOB, 3aKpelJeHHBIX Ha 6aPa6aHe, c co-
OTBETCTBYIOIIUMH DPCXKYIIHMH KPOMKAMH TPENaJbHBIX rpeGHell MpOHCXOLHT
ApoGunenue (paspesaHue) oTGpocoB. PasupobiaeHnbie o1BpoCH BMeCTe € Mo-
TOKOM 2KHAKOCTH TPOXOAAT BHYTPb GapaGaHa u 3aTeM BLIXOAAT H3 pelIeT-
KH-TPOOHIKH.

Pewerku-1po6uiky ycTaHABAMBAIOT 1O ABYM CXeMaM: ¢ H3IHBOM uepes
moxep (cM. puc. 11.11) uau ¢ #31HBOM B pesepsyap (puc. 11.12).

OteuecTBeHHAs NPOMBIIVIEHHOCTD BBITYCKAET PelIeTKH-APOOHIKH MapoK
PI-200 u PI-600

K nocrouncrsam pemetok-apo6uiaox CJAEAYeT OTHECTH cJeAylollee: a) B
ONIHOH yCTAHOBKe COBMeINIeHH! (yHKUHH MeXaHH3HPOBAHHOM peleTku #H Apo-
Cunku; 6) He HYXKHBI yCTPOHCTBA s TPAHCIOPTHPOBAHHSA H COPTUPOBKH
0T6POCOB; B} yCTAHOBKA KOMNAKTHA H IPOCTa B o6CayXKUBaHUU; T') MaJjas
wHpuna meyged 6apaGaHa TO3BOJAET NPHMEHATD BO/JIOTIPOBOJAHEIE HACOCHI,
xoropuie umeror KIIJ na 10—15% Goaswe, uem y dexanpubix; 1) Momr-
HOCTb YCTaHOBKA HeBeJWKa (HATIDHMep, IPH CXeMe yHaJeHus oT6pocor
«pemetka MI'7T — gpo6uaxa J[-3» CyMMapHasi yCTAHOBJEHHAS MOIIHOCTB
SJMEKTponBuraTenell pasia 21 xBr, a y COOTBETCTBYIOIEH IO ITIPOHM3BONHU-
T@/IbHOCTH peleTKH-1pobunku PJI-600 — 1 xBr).

Otonsenne 3arny6aeHHbIX NpHEMHBIX pesepByapos He TpeOyercd, TaK Kak
TEIVIONOTEPH Yepe3 HX CTeHbl He3HAYHTeJbHEI, a TeMIepaTypa CTOUHOH XKH[-
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kKocTd Oo6uIuHO He HuxKe 10—12°C. Ecay B mOMellleHHH PeINETOK NOCTOAHHO
HAXOAHUTCA OGCAYKHBAIOUIHA II€PCOHAJ, TO TeMIepaTypa BO3AyXa B OTONH-
TeJbHbii ePHO He JoMkHa ObTh HEXe 16°C. :

OCHOBHbBIMH BPEIHOCTSIMH B TIOMEUIEHHH pelleTOK fABJIAIOTCA Tra3oBhie
8bileeH s, IPOHHKAIONINE W3 NOABOASIIErO KaHajia H MPHEMHOrO pesepBy-
apa. i 60pp6B C Fa30BHIMH BBUIENEHHSIMH yCTPaHBaIOT TIPUTOYHYIO BEH-
THJSILAIO C MOJOrpeBOM BO3AyXa (B OTONHTENLHBIA NEPHOA) H BHITAKHYIO
REHTHJAALMIO ¢ OTCOCAMH OT KaHajla PelleToK ¥ OT APOGHJIOK. Hdna mnpeny-
npeKAeHHA NOCTYTJIEHAs BO3NyXa M3 KaHa/la DElieTok BO3JAyXopacipese-
JHTEeJb [PUTOYHON BEHTHJSUHH YCTAHABAHBAIOT B paGoyefi 30He TOMelle-
MU Ha BHICOTE 2 M OT IoJia, a OTCOC BO3AyXa —B KaHaje DEUICTOK, KPOME.
TOTO, JIOCTYIAET BO3AyXa HECKOJDBKO GOJblle, YeM OTCAChIBACTCS. :

§ 72. PACTIOJIO)KEHHE HACOCHBIX AFPETATOB

Ha Kagan@3alHOHHBIX HACOCHBIX CTaHIHAX MOXKHO TpPHMEHATL TE 2Ke -

cXeMbl PACTONOKEHHs arperaToB, KOTOPhE IPHMEHSIOT NpH MPOSKTHPOBA-
HHH BOAONPOBOMHBIX HACOCHBIX CTaHIHA. HauGosee palnHoHaJbHO IIpUME-
4T OLHOPSANHYI0 CXeMy C IapasjefbHBIM PacloJlOXKeHHeM  arperaTos B
pslly H C PACNOJOKEHHEM HACOCOB MEPNEHAHKYISPHO CTCHE, OTAS/LIOMIEH
[IpHEMHbi/l pe3epByap OT MALIHHHOrO 3aja. Tak Kax TOpH3OHTaJbHEE (e-
«asjbHBle HACOCH KOHCOJNBHOrO THMa, TO IPH OJHOPALHOM PAaCTOJOXEHHH
HACOCHBIX arperaToB MOXHO TPOK/aAblBaTbh BCACHIBAIOLLHE TpyOOTIPOBOALI
npaMosuHeiino. Takas cxema pacioJOXKEHHs HACOCHBIX arperatos HMeer

caeAylomye IPEHMYLIeCTBa:
1) npsmoardHeliHaa TPaccHPOBKa BCACHIBAIOLILCTO Tpy6GonpoBONLa YyMeHb-

glaeT YMCAO (PACOHMHBIX ¥acTell H, C/e]0BaTeJbHO, THAPABIHYECKOE COMPO-
TUB/eHKe BO BCacHIBawilleM TPyGONPOBOAE;

2) nauMmeHbuias Tpebyemas IIHPHHA 3MaHAA oGJjeryaer W ylnpoulaer
CTPOUTE/bHbIE KOHCTPYKUMH K KOHCTPYKUHH NOABEMHBIX MEXaHH3IMOB,

3) cospaworcs Golee paBHOMepHBle THApPaBAXYECKHE YC/IOBHA pabotsl
HacOCHBIX arperaTos. *

OpxHopAgHas CxeMa PachoJOXeHHs HACOCHBIX arperaToB MOJy4nia Tpe-
HMYIIECTBEHHOE PacTpoCcTpaHeHHe Kak Ha MaJhX, TaK H Ha GONBIINX Ha-
COCHBIX CTAHIMSX ¢ TOPH30HTAJbHBIMH M BEPTHKAJIbHBIMH HACOCAMH. B sa-
BHCHMOCTH OT NOJAYH CTAHIHH H TVIyOHHbl 3a/l0MeHHs BO3MOXKHO H IpYy-
rOoe pacnojioKeHne HacoCOB, HANPHMEp B OJHH pAf IO KOHIlEHTPHYeCKOH
KpuBo# (oM. puc. 11.2) B cepelnHe IPHEMHOTO pesepByapa.

Jl1s onpejeseHHss HeoOXOAMMOH NJOMAAH MalIHHHOTO 34712 HYXKHO
3HATb YHUCJIO W THIOPAa3Mep HACOCOB, HAMEYaeMBIX K yCTaHOBKe Ha Hacoc-
Holi craHuuu. Heob6xoauMmMyo nmopady HacOCOB YCTAHABJAHBAIOT IO MAKCH-
ManBHOMY YacOBOMY NPHTOKY u rpaduky otKauku (cM. § 71).

Ilaist peI6opa Hacoca IO Karaaory Heo6XOAMMO 3HATb BTOPOH mapamerp
HACOCA — HANOP, onpejeasieMbli o popmyie

H=‘Hc1'+hw, sc+hw.u+hs ’

r1e Hep=2y—=2p — reOMeTpUYECKas BHCOTA NOILbEMa XHAKOCTH, M  (pHC.
11.13); ‘
Mw, so — TIOTEPH HANoOpa BO BCAchHIBAlOBIEM TPYOGOIPOBOAE, M;
Ny, g — TIOTEPH HANOpa B HAOpHOM Tpy6Gonposone, M;  °
hs — 3amac Ha H3JHB XHAKOCTH H3 TpybompoBoja; NpHHHMA-
eTcs paBHBIM 1 M.

[lpu BLIYUCIEHHH FeOMETPHYECKOH BBHICOTH MOJABEMa XHAKOCTH 34
METKY noibeMa CTOYHBIX BOJd 2Zg HPHHHMAIOT:

1) npe DpHCOEXHHEHHH HaNOPHOro TpyGONpoBOJAa K MPHEMHOMY KOAOIILY
®1M OTBOASIIEMY CaMOTEYHOMY KaHaJy Bblllle FOPM3OHT2 CTOYHHX BOA B
#HHX — OTMETKY Bepxa HalopHOro TpyOonpoBoaa; :

2) npu mpHUCOEfHHEHMH HANODHOrO TPyOONpPOBOXA HMKE YPOBHS CTOYHBIX

oT-
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BOA B MPHEMHOM KOJOLNE HAH KaHa-
e — OTMEeTKY HaHBBLICIIErO pacueTHOTO
ypOBHSI CTOUHBIX BOJ B HHX,

3) mp: mepecevyeHHH  HanOpHEIM
Tpy6ONpOBOKOM BOIBHIIIEHHOCTH, HME-
jollell OTMETKY Bbillle yPOBHS CTOYHOH
KHIKOCTH B NPHEMHOM KOJIOALE HIlH B
oTBOHSIILEM KaHaJse, — OTMETKY BeEpXa
Tpy6OTPOBONA B TOUKE MaKCHMaJ/bHOH
BO3BBIIIEHHOCTH.

3a pacueTHYl0 OTMeTKy 3a0opa
CTOUHBIX BOJ, 2p NPUHHMAIOT!

1} nssi cTaHIM# C PeryJHpYyHOMH-
MH pesepByapaMHi — OTMETKY CpelHe-
TO YpOBHA CTOYHBIX BOA B HHX, KOTO-
pelfi IpHHMMAlOT Ha 1 M HEXe JOTKZ  Puc 11.13. CxeMa TOZAWH BOJAEL H3 3a-
noaABOAALIIEro KOJIJIeKTopa; l‘JIyﬁJ’IeHHOI‘O KOJIJIEKTOPAa B BEPXHHHA

2) nnis cTaHIWUH, He HMEWINHX pe- ,
ryJHPYIONIHX PEe3ePBYapoB; — OTMETKY YPOBHS BOIBI B HOABOLAILEM KOJJIeK-
TOpE NIPH MUHMMAJIbHOM NPHTOKE CTOYHLIX BOJL Ha HACOCHYIO CTaHUHIO.

Hacochl Ha KaHaJM3allHOHHBIX HACOCHBIX CTAHLUAX DPEKOMEHIyercs yc-
TAHABJAMBATL TOJA 3aJHB. ECIH HAcOCH YCTaHABJAWBAOT He TOL 3aiHB, CJA€-
IyeT NPOBEPUTb BO3MOMKHOCTb pabOTHl HAcoCa NMpPH MOHMKEHHH ypOBHA BO-
IB B PeryJapylollleM pe3epByape HHXKe CPEIHEro NpHHATOrO ypoBua. Ilpu
nonagaHHy peXXMMHOM TOYKH pabOTH Hacoca B 30HY KaBHTalHMH 34 pacueT-
HBIE YpOBeHb NPHHUMAIOT HAMHU3MIHN HONYCTHMEBEIA ypOBeHb BOJBl B TIPH-
eMHOM pe3epByape. ' ‘

Ha HaCOCHBIX CTAHIHAX CJAeLyeT yCTaHABAMBATb IO BO3MOMNHOCTH Oft-
HOTHIHBIC Hacoch. [IpHMeneHHe Pa3HOTHNHBIX HACOCOB 3aTPYMHAET HX MOH-
Tax, SKCIUIyaTalyio u peMOHT. Ha cTaHuHAX WIAXTHOTO THNIA JIyHLIE BCEro
yCTaHaBAMBATh BeDTHKaJbLHbIE HACOCH, TaK Kak HACOC H HJEKTPOABUraTeNb
HaXOAATCS B PA3HBIX MOMEIIEHHAX, PACHONOXKEHHBIX OAHO Hal JpYTHM, H,
cel0BaTeNbHO, TpeGyeTcs MeHplIas mIomalb IS HX yCTaHOBKA.

Buifupas nacoc Ha 3aJZHHYIO NMOZady, HEOOXOAHMO CTPEMHTbCSH K TO-
My, uToBbl Tpefyemast BEICOTA TIOAbEMA CTOYHOH BOALI BO3MOMKHO TOUiee
COOTBETCTBOBAIA HAIOpy, pa3BHuBaeMOMy HacocoM. OcoGeHHO 3TO  BaXHO
A7t paboTHl HACOCOB ¢ TIOJOTOH XapaKTePHCTHKOH B pabouel 9actd, KOraa
He3HauHWTeJbHOE M3MeHeHMe HATIOPa, pa3BHBAaeMOro HacoOCOM, MNPHBOAUT K
pe3KoMy u3MeHeHuwo rogaud. Ha HacocHoi CTaHUMM CAeLyeT ycTaHaB/IH-
BATb pe3epBHBIE HACOCH: NPH 4YHcae paGoukX HACOCOB A0 ABYX — OLHH Ha-
coc; HPH umcie pabounx Hacocop Gosee ABYX — ABa Hacoca. bcan Ha €Tah-
LMK yCTaHOBJCHH PA3HOTHIHbIE HACOCH, TO PE3ePBHHIA arperaT MPHHHMAIOT
TAKOTO e THIA, KaK HAcOoC, HMEIOMUH Hanboabmylo NoAaYy.

Ilpu pasmelieHHH HaCOCHBIX arperaTtoB B MalIHHHOM 3aie HeoOXoAnMO
YUHTBIBATDb CJEYIOl[He OCHOBHEE TPeGOBaHHUA:

1) HacocHble arperaTH H BCNOMOraTe/bHoe 000pyloBaHHe NOJKHEI pas-
MemaTbcsi TAKHM 06pasoM, YTOGH ObLIM oOecnedeHbl CBOGOAHBIA NOCTYD <
HHM, a TaKXKe yI06CTBO @ 6€301aCHOCT OGCTYKUBAHHS HX;

2) npoduNaKTHYECKHH DEMOHT HACOCHOTO arperarta JOJXKeH MNpOH3BO-
ANTBCA Ha MecTe npu paboTaIOIIUX COCEAHUX arperarax;

3) HOMKHO GHITL obecneueHo BHayaabHoe Habjwopenue 3a paboTaioniu-
MH arperaTtaMH, 0 BO3MOXHOCTH ¢ OJHOTO NMyHKTa (JNyulllee pelieHHe —
0T IIATA YIpaBJieHH). :

4) Ha CpPejHUX M KPYNHBIX HACOCHBIX CTaHUMAX JIOJIXKHO GBITh BHLAENIEHO
MecTO AJ1s1 MoHTaxkHoM naowanxu (cum. § 60).

HAnast obecrieueHnd cBOGOXHOrO MOCTYTA K arperataM m Hiasfi 6e3onacHoro
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HX OOCIyXHUBaHHA NPEAYCMATPHBAIOT HPOXOAbl. Paccrosiuue Memxay Henof-
BHXXHBIMH BREICTYNAOMHMH YacTIMH TPYOONPOBOJAOB H apMaTypsl IIPHHH-
Maercd He MeHee 0,7 M; MeXAy 3/MeKTPOMBHIATENSIMU HH3KOTO HAIpSHKEHUS
(mo 1000 B) —He Menee 1 M, BBICOKOTO HANpSTKEHHSI — He Menee 1,2 M; OT
CTEHBI 10 TOPIA 3/eKTPOABHraTe sl HU3KOTO HaNpaXKeHHs — 1,5 M, BEICOKOrO
nanpsokenns — 2 M. lllupuna npoxona MeXay 3JeKTPOLIATAMH U 060opyao-
BaHHEM JA0/KHA ObiTh He MeHee 1,5 M. Ha KaHalM3aUHUOHHEIX HAaCOCHBIX
CTaHUHUAX INAaXTHOTO THNA, OGOPYNOBAHHEIX HacocaMu ®16/27—Dd450/8 . ¢
HH3KOBOJIPTHBIMH 3JIEKTPOLBUTaTeNsAMH, JONYyCKAE€TCS  yCTAHaBJIHBATh HAa-
COCHBIE arperatsl (IPOJOJBHOM CTOPOHOH) BROJb CTEHH 371aHHS Ha PACCTO-
AHHH OT CTeHbl He MeHee 0,25 M (ayume 0,3 M) npu coxpaHenun yKasaH-
HBIX BBIIIE TIDOXONOB MeXAy TPyGonpoBofaMud H obopynoBaHueM. Kpome
TOro, NOmyCKaercst yCTaHOBKA JBYX yKa3aHHBIX HacOCOB Ha ofulell ¢ynmpa-
MEHTHOH IIHTe 0e3 NPOXOJa MeXLY HHMH, HO C IIPOXOLOM BOKPYT HHX He
Menee 1 M. Bcermomoraresiblble Hacochl MOXHO yCTAHABIMBATL Ha paccro-
AHUH OT cTeHbl He MeHee 0,25 M 6e3 KPYroBoro mpoxoida x 060pYLOBAHHIO.

Ha cranuusix, rae ycranaBiuBalOT BepPTHKAJbHBIE HACOCHI, MaIIHHHBIN
3aJ COCTOHT U3 JIBYX OT/JeJIEHHH — HHXKHETO HAaCOCHOTO H BepXHero — Mo-
'TOPHOTO (ABHTaTeAbHOTO). ITOCKOMBKY B HHKHeM OTACACHHH HEJb3s yc-
TAHOBHUTh NOABEMHO-TPAHCIOPTHBle MEXaHH3MBI, B HEM YCTPAWBAaIOT NJIO-
WaaKy, Ha KOTODYIO MOMXKHO MEPEHeCTH CHATHIY ¢ PyHOameHnta Hacoc. Hag
NIOMIAAKOH B MEPEKPHITHH YCTPAMBAIOT JIOK (¢M. puc. 11.2) mias nozmema
HacocoB H OGOPYNOBaHHSI B BEPXHHH 3aJ M TPAHCHODPTHPOBAHHS H4 MOH-
TaXHYIO NJIOINATKY.

IIpn ycranoske Ha CTAHUMHM KPYNHBIX BEPTHKAJAbHBIX HACOCOB HO' OTHO-
pANHOl cXeMe NJIOMAAKH PAacloiaraloT BHE pAAAa arperaToB W TaKHM 06-
pa3oM, 4ToGbl Ha OJHOH IIOLIAJKe MOMKHO GBLIO OGCJHYKUBATH ABa COCEl-
HHUX arperara.

Hiist moAeMa B TPAHCHOPTHPOBAHHS HACOCOB M APYLOrO 0GOPYAOBAHHS
TPHMEHAIOT HENOABHKHble Ga/lKH C KOIIKaMH H 3JEKTPOTAJNSIMH (TIPH Bece
NMepeMeraeMoro rpysa 0 2 T) ©  MOCTOBble HJH OAHOGAJOUHBle KpaHBbI
(mpu Bece rpysa Gogee 2 T).

HacocHble arperaTel ycTaHaBnuBalOT Ha (hYyHZAaMEHTHI, pasMepsl KOTO-
PBIX ONPEAEIAOT 110 3aBOACKHM YCTAHOBOYHBIM YepTexaM. Kak mnpaBuJjo,
OCHOBaHHE CTaHUHH NPEACTABJsACT COG0H MOHOJHTHYIO Kesne300eTOHHYIO
nauty. Hacocnule arperaTsl ycTaHaBaHBAIOT Ha GETOHHbIE NOAYIIKH BBICO-
Toii 100—300 MM. MuHHMaJ/bHAs BEICOTA IOAYIIKH OnpeAeNnsieTcss BO3MOXK-
HOCTBIO NDHCOEIHHEHU K Hacocy TPyOONpoBOAOB H apMmaTyphl. KomcTpyx-
Lusi QyHAAMeHTa NOA BepPTHUKA/IbLHBIE HACOCH 3aBHCHT OT  DacllofoKeHHs
BcaceiBapulero natpy6xa gacoca. OGbIYHO QyHAAMEHT HOL 3TH HACOCH! Bbi-
MOJNHAOT B BHAE ABYX KeJe€300€TOHHBIX CTEHOK, YCTAHOBJIEHHBIX HA [JIHTE
OCHOBAaHHUSL.

Bricory mamuunOoro sana, He 0o60pYLOBAHHOTO MIOAbEMHO-TPAHCIOPTHbI-
MH MeXaHd3MaMH, ClelyeT NPHHHUMATh He MeHee 3 M. B 3MaHuAX HACOCHBIX
CTaHIHA, 06OPYLOBAHHBIX MOXbEeMHBIMH MEeXaHH3MaMH, BHICOTY MalIHHHOIO
3ajla NIPHHMMAIOT 11O pacyery (oM. § 60).

Ioay mawunHoro sana mpugaerca yxaon 0,03—0,05 x cGopHomy J10TKY
AAs yaajeHud BOJAbI OT MBIThSl IOJIOB ¥ aBapHHHBIX pa3nuBoB. Boaa cobu-
paercsi B NpHsAMKe, OTKyAa ee yAAJSIOT JAPEHAXHbIMU HAacOCAMH MJH OTCA-
CbIBAIOT pabOUYMMHU HACOCAMH.

B rnoMeuenys MawxHHOrO 3a/a YCTPAHBAIOT NPUTOUHO-BBLITSIKHYIO BeH-
THAAUHAIO. [IpH M36HITOYHOM BHIJENIEHHH TeIJa OT ABHIATENell KOJUYeCTBO
NOJaBaeMOro BO3AyXa oipenensercs pacuetoM. [IpH OTCYTCTBUHH H3OBITKOR
TeIJia NPUHHMAIOT OIHOKPATHBI 06MEH BO3AyXa B yac.

Bentunsunonnbe BO3AYXOMPOBOAB sl MAIIMHHOTO 3a/1a H IPHEMHOTO
pesepByapa BHINOJHAIOTCSA Pa3feNibHo.
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§ 73. OCOBEHHOCTH YCTPOHCTBA BCACBIBAIOLIHX
H HAIIOPHBIX TPYBONIPOBOJ OB

BeacbiBalollile M HamoOpPHBE TPYGOIPOBOLB, HaXOAfAILHECd B MOMELILe-
HHH MAUIHHHOCO 3aJa, MOTYT OLITb BHITIOIHEHBI H3 4YTyHHbIX ¢daaHIEeBBIX
WIH CTadbHBIX TPy6. B Hacrosiniee BpeMd NPUMEHSAIOT ~TOMbKO  CTA/BHBIE
tpy6m (FOCT 10704—63, TOCT 8696—62 u F'OCT 8732—70), Ttax Kax
Mo CPaBHEHHIO ¢ YyTYHHEIMH OHH 06/1a]al0T 3HAYHTE]bHO BoJplieli TIPOYHO-
CTbI0, MEHDBIIHM BeCOM, JydlIed CBAPHBAEMOCTbIO H XOpouIe# conpOTUBII-
eMOCTbIO JHHAMHYECKHM HAarpyskam.

[Ipu MOHTaXKe BCACHIBAIOLIMX H HAMOPHBIX KOMMYHHKAIHH B MaIl#HHOM
3aJe CTajpHble TPYGH COEAMHAIOT Ha cBapke. CBapHble CTHIKOBbIE COELH-
HeHHs OGecleYuBAIOT BechbMa BBICOKYIO CTeNeHb TIepPMeTHUHOCTH M HaLexK-
HOCTH CTHIKOB. ®JaHieBble COeJHHEHHS NPH TPHMEHeHWH CTaJIbHbIX TpyO
AeJaioT TOJLKO B MeCTax yCTAHOBKH 3aJABHXKEK, o6paTHbIX KJIamaHOB H
MOHTAaXHEIX NaTpyOKOB.

TIpuMeHeHHe CTaJbHBHIX TPYO 3HAUHTEJbHO YMPOILAET MOHTaN KOMMYy-
HUKALUH, TAK KakK TPYOHl JerKo DOATOHANTCA NO MECTy MyTeM HX NOAPe3a-
HHS C TIOMOLIBIO [a30pe3Ku HIH OeH30PE3KH.

Ha KaHAAA3aLHOHHHX HACOCHBIX CTAHLHUSX BCAaCHIBAIOIIHE TPYOOTPOBOABL,
KaK NPABUJO, NOJBOAAT OTAEJbHO K KaxJOMY Hacocy Jaxe HpH pasie/b-
HOM pacNoJOMXeHHH NPHEMHOTO pesepByapa X MAlIMHHOTO 3ala. Ycrpoiicr-
BO CAMOCTOSITeJILHON BCACBHIBAaIOLIeH JHHUH 14 KaxI0ro Hacoca yJaydlaer
rHApAaB/IHUeCKHe yCI0BHS PABGOTHL Hacoca Ha BCachiBaHMH, HCKAOUACT BJIH-
siHue COCeNHHMX HACOCOB ¥ 3HAUMTENBHO YINPOLLAeT CHCTEMY KOMMYyHHKA-
uni.

BcaceiBatomue TpyObl, Bo H3GexaHHe oOpasOBaHMs Ia30BBIX MEIIKOB,
YK/1aABIBAKT € NOLBEMOM 0,03—0,05 oT BXOAHOH BOPOHKM K KOpPIyCy Ha-
coca.

Tipu pasienbHOM DAacIlOOXKeHHW NPHEMHOrO pesepByapa H 3lahud Mma-
[IHHHOTO 3a/1a BCACHIBAIOIME TPYObl Npd OGOJbIIHX IIyOHHAX 3aJ0MKEHH
(6osee 5 M) MPOKJAABIBAIOT B TYHHENAX HJIH B dyTaspax u3 xenesolbe-
TOHHBIX TPY6 Go/bLIero AuaMeTpa.

JlmameTp BcacChIBAOLUIHX TPyOOTIpOBOAOB Ha3HAUAWT HO 5KOHOMHUUYECKOH
CKODOCTH [BHKEHHS MKHIKOCTH, KOTODYIO PEKOMEHAyeTCHd IPHHAMATh 0,7—
1,5 M/c. Jlna yMeHblIeHHs DHAPABJIMYECKOTO CONPOTHBJACHHS IIPH BXOAE
KHUIKOCTH B TPyOOTpPOBOJ Ha KOHILE BCacHBAOLIeH TpyOLL YCTaHABIHBAIOT
BOPOHKOOOpaA3HOE paclHpeHre (BXOIHYIO BOpOHKY). JuaMeTp Bxoxa Daex
npunnuMator pasusM (1,3..1,5) Do, rie Dy — nuaMeTp BCACHIBAIOUIETO TPY-
60IpOBOA, BLICOTY BOPOHKH ~— PaBHOM (1,3...1,7) Dy. -

O6paTHbic KJIanaHbl Ha BCACHBAIOMUX TPyOax HE YCTaHABIHBAIOT, TAK
KaKk B pesy/bTaTe HAJIWIAHHSl Ha KJamaH 3arps3HeHMH, COAEPKAUINXCA B
CTOYHON KUIKOCTH, 3acopsierca Bxoinoe oTsepcrue. IlojcTaBasTe B 1pH-
eMHOM pesepByape TNOACTABKY NOA BXOAHYIO BODOHKY 3anperlaercd. Boixon,
BCacHLIBAIOIIEr0 TPYOONIPOBOAA B Pe3epByap HLOJIKeH ObITh MHHHMAJbLHBIM, 1
paccTosiHie OT KPOMKH BXOJHOH BODOHKH [0 CTEHBI pe3epByapa He MOKIO
NpeBhlaTh AOTMYCTHMOTO0. B aToM ciaydae AJxHA TpyGonpoBoAa HebGoJbInas,
W OH yAep:KHBaeTcsl 3aKpelieHueM B CTeHe €ro ropH30HTalbHOro ydacTKa.
B cayuadx, KOULa BCACHIBAIOMAA TPYOONPOBOJA BHIXOAUT HAJEKO B pe3ep-
Byap, TPyObl YKPeIIAIOT IOABECKOH K IePeKPLITHIO pe3epByapa.

BcacoiBalonuii TpyGONPOBOL COEIHHACTCS CO BCACHIBAIOIIAM naTpyoxoM
Hacoca ¢ NOMOIIBIO Kocoro mepexofa (yros komycHoctn a=:20...30°).

Tlpn nmaMeTpe BCaCHBAIOMIEr0 TPYOONPOBOAA Honee 500 MM BXOAHOE
OTBEepCTHE BOPOHKH PEKOMEHAyeTCsl paciojaraTb BEPTHKAIBHO B IJIOCKOCTH
NOBEPXHOCTH pasienuTenpHoil crennl (puc. 11.14). Takoe pacnosoxenue
IO3BOJSAET AOBOJBHO IIPOCTO TEPEKPEITh OTBepCTHE WIHGEPHBIM IIHTOM HJIH
WaHAOPOM TP PEMOHTe 3aJBHMKKH Ha BCaCHBaOleM TPyOOmpoBole.

Jlast ciycka CTOYHOH KHIKOCTH (TPH PEMOHTE HJH OCMOTpE) H3 KOpIy-
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ca Hacoca H yyactka Tpybomnposoaa,
PACTOJIOKEHHOTO MEXNY 3dXBEXKKa-
MH, B HMXKHel dactu narpybka y Bsca-
CHIBAIOIEH 3aJBHXKKH INPHBapHBAIOT

BHIIYCKHOH  TaTpybOK  IHaMeTpoOM
50—100 mMMm.

JduaMerp HanopHbix TpyGonpoBo-
J0B B Opejesax HACOCHOH CTaHIHH
Ha3HayaloT B 3aBUCHMOCTH OT peKo-
MEHAYEMBIX  CKOpPOCTEHl  nBHXKeHHS
= CTOYHOH KHAKOCTH B HHX;, OOHYHO

CKOPOCTb  ABHXKEHHA NPHHUMAIOT
//// W 1,2—2 M/c, Ha KODOTKHX y4YacTKax TIpH

KPYTIHbIX HACOCHBIX arperarax — 1o

VI

3 m/c.
Puc. 11.14. ¥YcrpoficTBo BcachiBaiomero Ilpu nanope B tpyGonposome 60-
TPyG6ONpoBOAa GONEMIOr0 AHAMETDA nee 30 M Ha oTBOoAsAlEM TpySonpoBo-

1 — TpyGonposos BaMyumBaHus ocanka; 2 —nasm A€ KAXKJOTO Hacoca Memnyw
G e D mis oo POPONKa:  maTpyGKOM HacOca ¥ 3a/IBHIKKOH . ye-
coc; 7 — BHIIYCK TaHaBJIHBAIOT onaTw% He-
~—OOXOIANOCTE  YCTAHOBRKA OOpaTHOro
KJanana Ha aBTOMAaTH3HPOBAHHON HACOCHOR CTAHLUH CACAYeF-BHIABIATH-B-
KaxJoM OTIENbHOM C/yyae HE3aBHCHMO OT Hanopa. ¥craHoBKa MHOrora-
‘pesIbuaTHIX KJafNaHoB He HOTyCKAETCH. T e
Jast oOneT4eHrs NE€MOHTaXa TPYGONpPOBOAOB PEKOMEHAYETCS YCTaHAB-
JHBaTb MOHTaXHHe naTpybku (puc. 11.15), a Ha TpybonpoBomax GOJbIMHX
IHaMeTPOB — MOHTaXXHble My(JThHI.
[Ipx pacmosoXXeHHH HAMOPHOrO KOMJEKTOPAa Haj HacOCaMH CTOSKH IpH-
COEJIHHAIOT c60Ky No OCH TPyOONpOBOAa HAH II0 BepXHell o6pasyiomien, Tax
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Pxc. 11.15. MoHTaXHR# naTpy6oK

! —scacusaomnfll TpyGonpopoy; 2 — MOHTAMHBIH 0aTPYGOK; 3 — DESHHOBOE KOABLO; 4 — NOABHKAORA
dbnanen; § — naTpyGoK Hacoca; 6 — CTKHOR GouT -
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KaK NpH COeJHHEHWH CHU3y B HAamOPHOM CTOfKe HepafoTamomlero Hacoca
BHIMAaZaeT OCalJOK M CTOAK CTAHOBHTCS cBOeoGpasHOH JOBYWIKOH I TH-
KeJblX B3BElLIEHHBIX BEINECTB, a MPH MJHTEAbHOM OCTaHOBKe ofpasyercd
'BecbMa IJIOTHas npobka, KOTOPYIO He MOMXeT NMPOOHTL CTpys BOABL IpH
BKJIIOUEHHH Hacoca B paboTy. .

BcacoiBaomue H HanopHble TPyOONpoBOALE B TNOMENIEHHH HaCOCHOH
CTAHIUM PEKOMEHIYyeTCs VKJIaAblBaTh OTKPHTO Ha IOJY H MO CTeHaM Ma-
UIMHHOTO 3aJa, YTO 3HAYHTENbHO YIPOILaeT 3KCIIyaTaluio TPyOONpoBOJOB
B CO3JaeT JyulllHe cagUTapHble YCJoBHA. Bo H3bexaHue nepefauyn Harpys-
KH w&mogmmépﬂpgyo Aa ¥ _apMatypbl, TEMOCPATYDHREIX Ha-
AP eHHY;, PHAPOCTATHYECKHX W THAPOAUHAMBESNECKRX - YCUIUH, . BOIHHKAI):
IUX B_HANODHBIX TpyGompoBonax, cielyeT ycTaHaBAuBaTh MOX TPyGONpO-
BOJbI crieliia/JIbHble ONMOPEL, KOMIIEHCATOPBI U YIIOPHL. .. .
<7 TIpH yxnaake TpyOGOIpOBOAa Ha IHOJY MANIMHHOTO 3aJa YCTaHABAUBA-
10T GeTOoHHBle onopbl (nod apMmatypy) Beicotol 150—200 mM. Paccrosinue
MeXJy OmopaMi# Ha IpsIMBIX yYacTKax TpyOompoBoja ONpefe]sdioT pacue-
TOM H TIpPUHHMaIOT He Hojiee 3 M.

Ecnu TpyGonpoBOA NMPOXOAMT 1O CTeHAaM 3JaHHH, er0 YKJIaIblBalOT Ha
KeJie306eTOHHbIE KOHCOJH, Ha HUX K€ YKJaXbiBaloT H XOLOBOH MOCTHK MJIf
obcayuBaHus TpyOONpPOBOAA.

Ha BcacHBAaWOLIHX ¥ HATOPHLIX TPyOONPOBOAAaX KAHAJU3aUMOHHBIX Ha-
COCHBIX CTAHIHHA yCTAHABAMBAIOT BOJAONPOBOIHEe 3aABHKKH C PYYHBLIM, THI-
paBIMYECKHM HJH 3JeKTPHUECKHM IOpHBOAOM. Ha aBTOMaTH3HPOBaHHHX
HACOCHBIX CTAHHHUSX YCTaHABJAWBAIOT 3aJABHXKH C MEXaHH3MPOBaHHBIM MpH-
BOIOM.

KouTpoaupoBaHHe BakKyyMa M Hamopa, pa3BUBaeMOro HacocoM, Ocyllle-
CTBJASETCA OOLIYHBIMM IPYXHUHHBIMH BaKyyMMeTpaMH H MaHoMeTpaMH. On-
HaKO NPH YCTAHOBKE MaHOMETPOB OOBIYUHBIM crOCOOOM HMIyJbcHaa TPyOkxa
(do==10 MM) OBICTPO 3acOopsieTCs, U MAHOMETP HaeT HelpaBUJbHbIE II0-
Ka3aHHd HJIH BHIXOZHT H3 CTPOS, MO3TOMY cJejyeT yCTaHaBJHBATb MNpeJo-
XpaHHuTeJbHBEEe HpHCNocoOdeHHd. BaxkyyMMeTpy npefOXpaHUTeJNbHLIE NpU-
criocoOeHHsi He HYXHBI, TaK KakK ero UMIyJbcas TpyOKa 3alojJHeHa BO3-
IyXOM H He 3aCOpSAETCH.

Hns Gomee monHoro KoHTpoas 3za paGoOTOR HacOCOB HeOOXOAHMO yCTa-
HaBMHBATb PACXOAOMEpHl Ha KaXJOM HAamOPHOM BOJLOBOJE, OTXOASLIEM OT
HaCOCHOH cTaHNHH. B 3aBHCHMOCTH OT XapakKTepa IlepeKauHBaeMOH KHIAKO-
CTH Ha KaHAJH3aUMOHHBIX HACOCHBIX CTAHUUAX TPHMEHAIOT TpyOy Benrty-
pH, comio BeHTypn, kKoneHo-pacxoqoMep H HHAYKIHOHHBIH pacxomoMep.

Tpy6y Bentypu u conno BeHTypH ycTaHaBiMBAaIOT HAa NPAMOJHHEAHBIX
yuyacTKax TpyOGOnpoBoAa, He HMeIOIHX (PacOHHHX wacTedl. JIAUHY y4acTKOB
npuHaMaroT (15..20) Dy 1o MecTa yCTaHOBKH pacXofoMepa M He MeHee
5 Dy 3a pacxonomepom (Dg¢— auaMmerp HamopHoro tpyGonposona). Cueno-
BaTEAbHO, pacxoloMephl, Kak IpaBH-
JI0, HEBO3MOXKHO PAa3MECTHTbL B NOME-

IIEHHH MaLIHHHOTO 3a/a 0e3 yBeJH- // %
yeHusa ero rabapuros. Ilostomy pus / =

X YCTAHOBKH YCTPAaHBAIOT KaMephl 3a
npenenaMH 3NaHHSL HaCOCHOH craH-
unu. Pasmepnl kamep ais tpy6 Ben-

TYPH H comsia BeHTypHu noutu opuHa-

KOBHI. Hannmaﬂ BO BHHMAaHHe, 4TO /‘

¢

NOTEPH Hanopa B comse GoJbLie, YeM AE L
B Tpy6e BeHTypu, ciaexyeT oTZaTh / / .“
npernoyrenye Tpybe BeHnrypu. £ %

B mocnennee BpeMs Ha KaHaJu3a-
UHOHHBIX HACOCHBIX CTAHIHAX HAaYHHa- J57
10T IHHPOKO [PHMEHATh HHAYKIKHOH-  Pac. 11.16. Ipasesoll Bmimyck

MMM
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Hble pacxogoMepdl. JIJIMHA NPAMOJHHEHHOTO yYacTKa /IS HX YCTAHOBKH 3Ha-
YHTeJbHO MeHbIlle, ueM JAJs YCTAHOBKH pacxogoMepa Benrtypu, mosromy Hx
MOMHO YCTAHABJAKBATH B IOMelLUEHHH MalIHHHOTO 3ana Ge3 yBeaWUEHHH ra-
6apUTOB 3JaHHA. .

Uycao HAMOPHBIX BOACBOLOB OT HACOCHOH CTAHUUM C yY€TOM IIEPCHieK-
THBHOTO Da3BHTHA DEKOMEHAyeTcd NPHHUMATh He MeHee ABYX. HamnopHbie
BONOBOJALI OGOPYAYIOT HEepeK/JIIOUeHHAMH, YHMCJAO KOTOPbIX NPHHHMAETCd H3
pacuyeTa BO3MOXHOCTH npomycka 70%-HOM pacuerHod moJa4H HaCOCHOH
CTAHIMH NPH aBapHU HA OJHOM H3 BOLOBOJOB.

B naunbGoJjiee BLICOKMX TOUKax meperuba Tpacchl BOAOBOJA yCTaHABJNBA-
IOT BAHTY3Hl, a B Haubojee HHSKHX TOYKax — Tps3eBble BHINYCKH (PHC.
11.16). Bcio apmatypy HanopHelX TPyOONDOBOAOB PasMeEllalOT B KOJOALAX
HJIH B KaMepax, pasMephbl KOTODHIX OHpEAeasAoT Ha OCHOBAHMH HOPM H IIpa-
BHJ YCTaHOBKH apmaTyphl. IIpu moBopoTe TpyGonpoBofa B BePTHKANLHON
HJAH TOPH3OHTAJLHON nJocKocTH Gonee ueM Ha 10° HyXKHO ycTpaHBaTh
YIIOPHl, KOHCTPYKUIHS KOTOPBIX OIpPEAe/seTCs Ha OCHOBAHHH pacyeTa.

§ 74. BOOLOCHAB)KEHUE KAHAJIU3AL(HOHHBIX HACOCHBIX CTAHIHA

IMoMellleHHs: KAHAJH3AHOHHBIX HACOCHBIX CTAHLUH OOOPYIYIOT ABYMS
CHUCTEMAaMH XOJOAHOIO BOJOCHAOKEHHUA: CHCTEMOH XO3SHCTBEHHO-IHTHEBOTO
BOJOIPOBORA M CUCTEMOH NpPOM3BOACTBEHHOrO BOJAONpPOBOAA. Boma mas xo-
39HCTBEHHO-TIUTbEBBIX U IIPOU3BOACTBEHHBIX HYXKJ IOJAeTCAd TO OLHOMY
BBOAY (Ha KPYNHBIX CTAHIUAX — MO ABYM BBOAAM).

KaHnanusaluoHHble HaCOCHBIE CTAHUMH, KaK NIPaBHJIO, cHAabXalTCs BO-
JOH OT BOAONDPOBOAHOH ceTk OauxKalliero HaceJeHHOrO IYHKTa HJIH TIpel-
IpHATHSA, YTO HauboJee MPOCTO W IKOHOMHUECKH Ilesecoobpasno. B oTaenb-
HBEIX CJaydYadx, MPH HamJexalleM TEeXHUKO-5KOHOMHYeCKOM OOOCHOBAaHMHH,
HacoCHble CTAHIUH, YAaJeHHble Ha 3HaYUTeJbHOe PACCTOSHHe OT TePPHUTOPHU
Hace/CHHOrO NYyHKTa, HNOJYyYalT BOAY M3 MECTHOIO HCTOYHHKA — apTesH-
AHCKOH CKBAaXXHHHI,

Ha cpeiHux W KpymHBIX HACOCHBIX CTAHUUSX C TOCTOSIHHBIM IpeObIBa-
HAeM O06C/JAYXKHUBAIOIIETO NMEPCOHANA YCTPauBaloOT CHCTEMBI rOpAYero BOJO-
cHaOXKeHHdA ¢ LEeHTPAJH30BAHHBIM IIPHTOTOBJEHHEM BOABI Ha TeIJIOBOM
NYyHKTE, PacHOJIOKEHHOM B IIOMElleHHH HACOCHOH CTaHILMH, HJIH C NOJyde-
HUeM ropsyefi BOALL OT IIEHTPAJLHOrO TEIJIOBOTO MyHKTAa MukpopaioHa. Ha
HeOOJbUIMX HACOCHBIX CTAHUUAX YCTAHABJIHBAIOT HHAMBUIYaJbHHE BOHOHA-
rpesaTesd (BOXOBOLsIHbIE, MAPOBOISIHEIE AU 3JeKTpouarpesaTenu HA-1A).

Pacxoa BOABI Ha XO349HCTBEHHO-TIHTbeBBle HYXKJbI ONPENeNdioT B COOT-
BETCTBHU C CAHUTAPHBIMH HOpMaMH I/ LeX0B, paGoTa B KOTOPHIX CBA3aua
¢ GOMbIINMY 3arpsi3HEHUSIMHU, ¥ TPHHHUMAIOT 45 J1 B cMeHy Ha ojHoro pabo-
Taoero (¢ yueroM paGoThl peMOHTHOE OGpurainl). Pacxox na oaHy dyuue-
Bylo ceTKy cocrasiser 500 ji/4; Ha MOHKY TICJOB B NOMCIIEHHH PELIeTOK H
mMawuHHoro 3ana — 0,5—1 s/m2, TpeGyeMBlil HAOp B CHCTEME XO35HCTBEH-
HO-IMTbEBOro BOJAONPOBOJAA onpefefsercs o Haubosce yAaJleHHOMY U BbI-
COKO pacnonoyeHHoMy caHutapaoMmy npubopy (CHull II-I.1-70).

B cucreMe NIpOM3BOACTBEHHOTO BOJOIPOBOAA pAacXOd BOABLI OnpejeJs-
eTCsl TIO TAaclopTaM TeXHOJOIHYeCKOro O6OpYLOBAHHS H CKIAABIBACTCHA H3
pacxojia: Ha OXJax/JeHHe H THJAPOYIJIOTHEHHE CaJbHHKOB OCHOBHBIX Haco-
coB — 0,3—0,5 un/c; ma nutaHue APOGHIOK AN CMBIBA Pas3apoGAeHHOrO
vcagka —6—8 s Ha ! Kr or6poOCOB; Ha MUTAaHHE BAaKyyM-HacocOB (IHPKY-
AsiiHOoHHAaA Boaa) — 0,085 ;/c; Ha nEepHOAHUECKYI0 INPOMBIBKY YIJIOTHH-
TeJIbHBIX Kosien, pabouero kKosaeca Hacocop OPB-8-—12 a/c, Ha mepHo-
ANYECKYIO IIPOMBIBKY HMIIYJbCHEIX TPYOCK Iu(PMaHOMETPOB.

TpebyeMblil Hamop B CeTH TNPOM3BOACTBEHHOTO BOJOCHAOXKeHHS, Kak
MPaBUJIO, NHKTYeTCs TpebyeMbIM HAmopoM AJA THAPOYIJNOTHEHUS CaJjbHH-
KOB H YCTaHaBJHBaeTCd 0 TEeXHHYECKOMY NacmopTy (peKalbHBIX HACOCOB,
o0blYHO OH TIPHHUMAaeTcss Ha 2—3 M BEIlle Hamopa, pa3BHBAEMOro Haco-
coM. Hus Hacocop P4000/28 Hamop B ceTu ompelefsieTcs 1o TpeGyeMOMy

234



£1aTI0pPy NS TIPOMBIBKH YITOTHeHHs pafouerc kozneca, KOTOPBIH TIpeBbiilla-
er Hanop Hacoca Ha 10—20 wm. .

B cucreMe TIPOM3BOACTBEHHOrO BOAONMpPoBOAA  (pHC. 11.17) Boma oT
BBOLA M3 TOPOJACKOH CETH mocTynaeT B 0aK «paspbiBa CTPyH», KOTOPHBIH
YCTaNaBJAMBAIOT B BEHICOKO PaCNOJOMEeHHOM TIOMEIIEHHH B 3MaHHH CTAHIHH,
¢ TeM UTOGbl MAKCHMAaJbHO HCIONb30BATh CBOGOAHBIE HAIOp, MMEHOLIHICH
s muTamouel ceru. M3 6aka Boda nojaercs B CeTb NPOU3BOACTBEHHOTO BO-
AONPOBOAA HeNnpepbiBHO PalOTAIOMIHMH HACOCAMH. O6byHO  paborta  de-
KaJbHBIX HACcOCOB COJOKHpOBaHa ¢ paboTOM HACOCOB CHCTEMBbl IIPOM3BOACT-
BEHHOr0 BOZONDOBOAA (A5 GecrepeGOMHOM MOAAYH YHCTOR BOABL Ha yH-
JOTHeHIe caJpHHKOB). B cucreMe IpPOM3BOACTBEHHOIO BOAONPOBOAA YCTa-
HaBJMBAIOT ABa HAcoca: OAHH paGounil, ONUH pe3ePBHBIM.

Hamop Hacoca, M, OIPEIeJSIOT TI0 BbIp aXKEHHIO

H=H, - (zn.tﬁ_zo.ﬂ)’

rie Hp— Hamop B HanopHoMm TPpyGOmpOBOAe TJIOC peKoMeHAyeMbll  3a-
mnac, M,
256 — OTMeTKa AHa 6akKa pasphiBa CTPYH, M;
Zon — OTMeTKa OCH Hacoca NPOH3BOACTBEHHOTO BOAOIPOBOAA, M.

Puc. 11.17. CxeMa TeXHHUYECKOro BOJOCHa(XKeHUA

| — BOASHOU TIOJOIPEBATeNb; 2 — NepenHBHoil TPyGompoBon; 3 — GaK «pa3pulBa CTPyH»; 4 — Dpy6onpoBo-
OB K HacoCcaM—MOBBICHTENSM Hamopa, 5—BOJIOMEDHBIN y3ea; 6-—BBOJA BOACIPOBOMA; 7—OCHOBHBIE Ha-
COChI; § — HaCOChI-IIOBBICHTEIH
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BMmectHMOCTh 6aka Ans HeGOJbIIHX HACOCHBIX CTammﬁ o6opyxeBau-
HBIX HacocaMn ®16/27 — D144/46, npunumaior 0,5 M3, mas cpennux — 1—
1,5 ™% u nns1 xpynHeix —4—6 M3,

IlepekprbiTHe mOMeleHHs, TAe YCTaHABIAMBAIOT 6aK «pa3pbiBa CTPYH»,
AONKHO OBITh PACCYMTAHO HA COOTBETCTBYIOUIYIO HArpysKy NPH _ TIONHOM
3anonHeHuu 6aka. HelOCTATKOM DacCMOTPEHHOH CHCTeMB sBJAfeTCA HeoG-
XOAHUMOCTb HeNpepeBHOH paGOTH Hacoca IIPOU3BOACTBEHHOrO BOIONPOBO-
JAa Jaxe NIPH pacxofax, B HeCKOJBKO pa3 MeHbLUHX PacueTHOro, BCJELCT-
BHE Yero BO3PacTalOT SKCIIyaTallHOHHbIE PACXOMHL.

Ha xpynHBIX HacOCHBIX CTAaHUHSIX TPHMEHSIOT NHEBMAaTHYECKHe VCTa-
HOBKH C p€3epBYapOoM-THAPOAKKYMYJIATOPOM IJIsl «pasphlBa CTPYM» U C aB-
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TOMATU3HDOBAHHLIM KOMIIDECCOPOM, KOTOPHIil BKMO4aeTcs B paboTy mpH
MOHHXKEHUH AABJeHHS B DHAPOAKKYMYyJATODe HHXe TpPeGyeMoro B CHCTeMe
NPOH3BOACTBEHHOr0 BOoAonpoBofa. CTOMMOCTb TIHEBMATHYECKOH CHCTeMBI C
FHAPOAKKYMYJATOPOM BhIIE, UeM CHCTEMbl € NOCTOAHHO paboTalomHMu
nacocamd. Ho Tax Kax xoMnpeccop paGoraeT feDHOAHYECKH, TOJbKO Ha
MONOJIHEHHe TOTepb CXKATOro BO3LYyXa, 3HAYHTEJNbHO COKpAIalOTCs 3KCIIya-
TallHOHHBIE 3aTPaThl H CTOUMOCTh YCTaHOBKH 3KOHOMHYECKH ONpaBJbIBa-
eTcsi. DKOHOMHYECKHE MIOKa3aTelH MHEeBMAaTHUeCKOH CHCTEMBl BO3pacTaloT,
eCJH Ha HaCOCHOM CTAHLHH YCTa2HOBJEHB 3afBHXKH C T'HAPONPHBOAOM, IH-
TAeMBIM OT THAPOAKKYMyJATOPOB. B 3TOM ciaydae BMeCTHMOCTb THIPOAK-
KyMYJATOPOB PaCCUMTHIBAIOT H3 YCJAOBHS JOCTATOYHOrO 3amaca BOABL H Ha-
nopa AJis 3aKpPbiBaHUs 3aJBHXKeK BCeX paGoTaloIHX HACOCOB OXHOBpEMEH-
HO IIPH BHIKJIOUEHHOM KOMIpeccope.

§ 75. KOHCTPYKILHH KAHAJIM3ALHOHHDbIX HACOCHBIX CTAHILHHA

Kananusanuonnas HacocHas cranuus (TI1-902-1-19) sarayGaenHoro
tuna {puc. 11.18) paccuntama Ha Tpu arperata ©144/46 uim ®144/10,5
(nBa paGOYHX H OXHH pe3epBHHIN).

CroyHas XUIKOCTb NMOABOAMTCH MO KoJJeKTopy. B moABomsiieM KaHaie
ycTaHOBJeHb 3aTBOpH. [loj3eMHas uacTb 3MaHHA KPYyIJioH (OPMH B IJIaHE
BBITNIOJIHEHA M3 MOHOJMTHOTO JKeJe306eToHa U COOpyKaeTcst cnoco6oM ONMyCK-
HOTO KOJIO0IUA, Haf3eMHAas 4acTh NPIMOYTOJbHOR GOpMBL B IJIaHe — H3 KHP-
nuya. BMecTHMOCTb NPHEMHIOrO pe3epByapa OKoso 45 M, 4TO COOTBETCTBYET

k3
i3] -
EEETH

Puc. 11.18. KananusauuonHas HACOCHAS CTaHIHA HA TPH arperara :
[ —aompoRsuIHE Xosnexrop; 2, 16 — 3aTeOpbl; 3 — ApobHaKa; 4 — MeXaHHIWPOBAHHASA DEMIETKa; 5 — na-
nopssifl X0AneKTOp; 6 — OOPAaTHHf KmamaH; 7 — HACOCHRIA anperar; 8 — samopimi mpyGomposon; 9, 10—
rasm; 11— 6ak; 42 —mow; 13 —pakosmHa; /4 —KOpHTO; [5 — pedleTka ¢ DyuHOH ouwcrkoft; 17 — BHX-

pesof macoc; 18 — pacxojgomep
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12-MunyTHOM mopmaue Hacoca ®144/46 wmnm 8-MEHYTHO mojaye Hacoca
®144/10,5. Ino npueMHoro pesepsyapa uMeer ykaoH 0,1 X npasMKy, B KO-
TOPOM PacHoJIOXKeHbl BCachlBalomue TpyObL.

Kpynuble nyiapaioliiie W B3BellleHHble 3aTPsi3HEHHS 3aJepPXKHBANOTCA HA
pemerke PMB 600/800. [llnpuHy npo3opoB pelleTKH NPHHHUMAIOT: AJs Haco-
coB ®144/46—40 MM, ans Hacocos ©144/10,5—60 mm. Ha HacocHEIX cTaHUH-
X, TIpeflHasHAYeHHbIX /ISl [lepeKaunBaHHsA CTOYHOH XKHIKOCTH Ha OYHCTHBIE
COOpPY2EeHHS, YCTaHABJIMWBAKT peleTky ¢ nposopamu 16 mm. Ilyck u ocra-
HOBKA MeXaHM3HDOBaHHLIX rpalesib aBTOMATH3HPOBaHB MO BpeMeHH. B Ka-
yecTBE Pe3ePBHOM MPUHSTA pelleTKa ¢ PyuHON OUHCTKOM.

Or6pochl, 3a/iepKaHHbBe Ha penieTKaX, cOpachlBalOT B ABIPYATOE KOPHITO,
a 3ateM 1—3 pasa B CyTKH COPTHDPYIOT Ha JIOTKe H NOA3NT B 3arpy304HY)
BOponKy apobunxu I1-3. MamenbueHHHe OTGpOCH pasGaB/ifIOTCS NepeKayu-
BaeMOil CTOYHOH BOJAOH (KOTOPYIO MOAAIOT K APOCHJKe IO TPyOe AHAMETPOM
25 MM) H yepe3 OTBEPCTHE B IEPEKPHITHH NOA APOOHIKOH cOpACHIBAIOTCA B
NpHEeMHBIH pe3epByap Iepejl pellleTKOH.

B MalIMHHOM 3a/ie pa3MemIaloT TPH HACOCHBIX arperata, yCTaHOBJIEHHBIX
nos 3aiuB. J[Ba arperara yCTaHABJIHBAIOT Ha OOMmYyH (QyHIaMEHTHYyWO IO-
aywky. Hacoc u a/eKTpoABHraTe/ab KaxJa0ro arperata MOHTHPYIOT Ha JIUTOH
UYTYHHOH IIJIMTE, BXOAslleHl B KOMIIEKT IIOCTABKH HAcoCa.

Hanopubie Tpy60npoBoALl 060pYA0BaHbl OOPATHHIMH KJallaHaMHu AJisl TOTO,

9TOGH CTOYHAS XKHAKOCTb He IOHafajJa H3 HamnopHOro TpyGonpoBolda B INpH-
' eMHBI pe3epByap.

JL1s yMeHbLIEHHS M3HOCA BAaJIOB OCHOBHBIX HACOCOB NPefyCMOTPEHO THA-
paBJIMUYECKOe YIIOTHEHHE CaJbHHKOB BOAOH, MO aBaeMOH H3 CHCTEMBI [IPOH3-
BOJCTBEHHOr0 BOAONPOBOAa moj HanopoM 20—60 M (ana HacocoB P144/46)
n 14—34 m (mas nacocos ®144/10,5); pacxox Boakt 3—bH J/c AJig HACOCOB
®144/46 u 0,3—1 xa/c naa macocos ©144/10,5. bax «paspriBa CTpyH» BMe-
cramoctbio 0,5 M3 yeradoBJeH Ha BTOPOM 3Taxe B HaJ3eMHOH yacTH Hacoc-
HOH cTtaHuuy. JiJs mofnauy BOABl B CHCTEMY NPOH3BOACTBEHHOTO BOAONPOBO-
Ja B MALIHHHOM 3aJie VCTAaHOBJEHLI JBa BHXPeBbix Hacoca 2,56B-18M (un
1B-0,9M). '

Bony, cobupaeMylo ¢ 11os1a MalIMHHOTO 3a71a B NPHAMOK, OTKauHBAIOT OC-
HOBHBIMH HacocaMmH 1o TpyOe auamerpoM 25 MM, NpHCOeAHHAEMOH K BCAChI-
BAIONIM JHHHAM HacocoB. Ha xonme TpyGnl yCTaHOBJeH NPOOKOBHIH KpaH ¢
nomnjgaskoM. [Ipu 3anosHeHKHH NPHSAMKA BOJOH HOMJIABOK NOAHHMAETCS, OT-
KpbIBAeT KpaH M a1000i H3 paboTaloIuX OCHOBHLIX HACOCOB OTKAYUBAET BCOLY.

IMomauy HacoCHOM CTaHUHMHM M3MEPAIOT HHAYKIHOHHBIMH PacXOLOMeEpaMH,
yCTaHAB/JIMBAEMbIMH Ha KaKJAOM BLINYCKe HANOPHLIX TPyOONpoBoxos (D=
=300 mMm).

HOas noxbeMa W TPaHCIOPTHPOBAHHA HACOCOB, 3J€KTPOABHTaTe/]ell U ap-
MaTypsl TPyGONPOBOAOB IIPH UX MOHTAaXKe H PEMOHTe B MOMELIEHHH PelleTok
M B MalllHHHOM 3aJie TPeAyCMOTPeHO YCTPOHCTBO MOHOpEabca C TIOABECHOH
llepeIBUKHON PYYHOI YepBAYHON Ta/Ibl0 IPYy30I0ABEMHOCTRIO 1 T,

Hacocras craHnus obopyloBaHA CHCTEMaMH XO3AHCTBEHHO-IIHTHEBOTO H
IPOU3BOACTBEHHOTO BOAONPOBOAA, @ TAKKe TPUTOYHO-BHTIRKHON BEHTHIISIH-
el ~ pasfenbHON A5 IPUEeMHOTO pe3epByapa M MalIMHHOrC 3aja.

B HanseMHO# YacTd 30aHHUS HaJ [OMeEIIeHHeM PEIIETOK HAaXOXATCs KOM-
HaTa OTHblxa 06GCAYKHUBAIOIEro nepcoHana, Canysesn H JylleBas yCTaHOBKaE;
BBIIIIE — IIOMeIUeHHe JJIs1 YCTaHOBKH BEHTH/IATOPOB H 6aKa «pa3pbiBa CTPYH»;
Haj MAIIMHHBLIM 3a/10M — II{UTOBOE IIOMeIleHHe U MOHTAXKHOe OTIeJeHHe.

TIpeacraBasieT WHTepeC THIOBOH IPOEKT aBTOMATH3HPOBAHHOH KaHANM3aLHOHHON Hacoc-
HOH cTaHuiH, paspaGoTaHHbfi ['HOPOKOMMYHBOAOKAHAJIOM Ha OCHOBAHHM IPEJIOXeHuH
Kadeapy THAPABJHKH M BOJOCHaGXKeHHA TalIKeHTCKOrO MHCTHTYTa HHIKEHEPOB IKENE3HOJIO-
poxuoro Tpascimopra (puc. 11.19).

Hacocnasi cramums tHna TamMJKT oTinuaercs OT OGWENPHHATHIX PeIIeHHH OTCYTCT-
BHEM B COCTABE CTaHTIHHM TOMeEIleHHs peweToK. CTaHIKA COCTOHT H3 IIPHEMHOH KaMephl H
WAXTH, B KOTOPOH pa3MelleHsl MpPHEMHBIH PesepByap H MAaIUMHHOe OTAeJeHHe. B HamopHom
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Puc. 11.19. DkcrepHMeHTaNbHAa HACOCHAS CTAHLHA THOA TamUHDKT

l—paTunK naBJCHHA; 2—BCaCHIBAKOIAS JHHHA, 3—CAMOOUHULAUIAACA PELIeTKa; 4—oBpaTHBIl KJIanaH;
S—nogpoisainana TPyGa; 6—NOABOAAIHI KOJJIEKTOP; 7—IlepeHBHad PEmIeTKa,; 8—mepenuBHas TpyOa; 9—
HanoPHHIL TPYSOUPOBON; [0—MOHTaXKHBIH J10K; [/—N2BUJ/IBOH; 12—31eKTPOLIHT

TpyGONpPOBONEe KAMKIOTO HAcOCa yCTaHOBJeHa 0coGOro THMA BHYTPHTPYOHAA CaMOOMHULAIO-
plasicsi pelieTxa. , .

CTouHasi KHAKOCTh M3 IOJBOAAINIETO KO/UIEKTOPa MO JIOTKY CMOTPOBOTO KoJXOAuA IIO-
cTynaeT B OMMY M3 MOABOASUIHX TPYD, depes oOpaTHbIH KJIAmaH HOCTYNACT Ha BHYTPHTPYO-
HYKO pElIeTKy, rAe OCBOGOMKIAETCS OT KPYMHBIX 3arpssHeHMH, u, NPOTEKas depes ROpNyc
HACOCA B BCACHIBAIOIIYIO JIMHHIO, CAMBAETCH B NpHeMHE pesepsyap. Hacoc Bkiouaercs as-
TOMAaTHYeCKH NpH JOCTHIKOHWH DacueTHOrO YPOBHS BOALI B pe3epByape. Ilpn BKmOYeHHH
Hacoca OOpaTHBH KJamaH 3aKphiBaeTCSl IOJ HANOpOM, M CTOYHAA XKHAKOCTb CMbIBACT OT-
6pockl, 3aJep:xKAaHHLIE HA pelleTKe, B HamopHell TpyGomposoa. Hacoc oTkaumpaer BOAY RO
IOJIHOTO OTIOPOKHEHHS pe3epByapa. [Ipu paboTe OLHOrO M3 HACOCOB CTOYHAS XKHIKOCTH H3
NOABOASIIErO KOMIEKTOPA NPOJOJNKAET NOCTYNATh B pesepByap MO TNOLBOASIIEH Tpybe ApYy-
roro macoca. Bo BpeMs OCTaHOBKH OOOHMX HAaCOCOB CTOYHAs MKHEJAKOCTL TOCTYMaeT B pesep-
Byap 10 NOZAUIEM TpyDaM yCTaHOBIEHHHIX HACcOCOB.
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TIpn apapufiHOM peXXHMe CTOYHAas MKHAKOCTb NMOCTYNaer B pesepayap 1O flepeANBHOMN
Tpy6e. Eciin nponsomwio 3acopenne BHYTPHTPYGHOH pellieTKH, TO YDOBEHD MHIKOCTH B CMOT-
POBOM KOJOALE NOBHLIIAETCH K XHAKOCTh NOCTYNAET CHU3Y Y NePeIHBHOH PELICTKH K YCTBIO
mepeauBHOll TpyOH. KpynHbie oTOGpocH 3aACPHKHBAIOTCH HA HHXHeHl CTOpOHE pRIISTKH, H
IIPH BOCCTAHOBJICHHH HOPMAJLHOTO PeXKHMa OHH MOJ HAamopoM MHAKOCTH, HaxogsleHca Han
peIeTKON, CMHIBAIOTCA B MOJAIOULYI0 TPYOY.

ABTOMAaTH3HPOBAHHHI NyCK HaCOCOB OCYIUECTBJIAETCA
¥UKa [aBJeHHS HJH 3JEKTPOKCHTAKTHOIO MaHOMeTpa.

Kananusaunonuyio nacocuyio cranumo tana TamMHHJKT pexomenpyerca NPHMEHATL B
KayecTBe PaffOHHOHK KAHANH3ANHOHHON HACOCHOH CTAHLHK mgebonsmoll mopauyn. Padora cran-
MM TOJHOCTHIO ABTOMATH3MPOBAHA, IPHCYTCTBHA OOGCIYXHBAlONIero nepcoHata He Tpeby-
eTCsl H NO3TOMY CTaHIHH TAKOTO THNA MOXHO COOPYXaTb NOJA3eMHBIMH.

¢ TNOMOIIBK CHIB(POHHOTO AAT-

Ha puc. 11.20 npeacrasnen THNOBOHA MPOEKT (902-1-10/70) xpynHoOk Ka-
HAJH3ANHOHHON HACOCHOH CTaHUMy, OOODYAOBAHHOH NATHIO HAacOCaMH
®B2700/26,5 (tpu paBounx ¥ xBa pesepBHLX). CraHuus npeaHa3HaueHa
ISl TMepeKaunBaHus XO3AHCTBEHHO-OLITOBHIX H GJH3KHX K HHM IO COCTaBy
MPOH3BOACTBEHHBIX CTOUHBIX BOJ, HMMEIOIIHX HEHTPANBHYIO HJH C1aboImesn0y-
Hyio peakumio. [Tonaua HacocHoll cranmuu 100—160 ThiC. MP/CYTKR 1pH Ha-
nope 19,5—32,7 M. Hacocnl BKAIOWAKOTCA aBTOMATHUECKH NMPH JOCTHXEHHH
OnNpeIe/eHHOTO YPOBHS BOALI B IPHEMHOM pesepByape.

HacocHasi CTaHIHS IIaXTHOrO THIIA, KPYIJIOH (OPMHI B IJIaHE, C BHYTPeH-
HUM JAaMeTPOM XKe/1e306eTOHHOTO CTakaHa IaxXthl 24 M; HaA3eMHas 4actb
NpSIMOYTobHOH (GopMbl B ni1aHe pa3MepoM 18)X24 M BuinmoaHsiercs H3 c60p-
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Puc. 11.20. KanaausaumouHass macocHag crauuus, oGopynoBaHHas Hacocamu ©B2700/26,5
! — pafoPHBbI KOATOKTOP; 2 — APeHaXMHbit HaooC; J — Tpyba IaA BIMYUYHBAHHA ocanka; 4 — Gak ompado-
TAHHOIO Macia; 5 — Hacoe MPOU3BOICTBEHHONO BOXONPOBORA; ¢ — Hacocw $B2700/26,5; 7 —monsoasiine
{xanaam; 8 — aaeRTpPOMLBHraTeNh; 9 — KPOHIUITEAH @A [OABeUIKBaHHA TaJell; 10 — Tpancnoprep; 11 —
pgme'rxa; 12Exmpaﬁ-6-aanxa‘; 13 — yinGepHbie 3aTBOpH; /4 —atocTosoll Kpan; [5 — mmToBOf 3ameop; 16 —
cGpocHas Tpyb6a : .
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HBIX XeJe300eTOHHBIX NaHeslell WM H3 KHPNHYa. B HoA3eMHON yacTH CTaH-
IHH pacroaaraloTcs NPHeMHHIH pe3epByap, pelleTKH C MeXaHH3UPOBAHHBIMH
rpabsiMy, ApoGHIIKH, IOMeleH e TPyGOnpOBOLOB, HACOCHRIA 3aJ1, 347 SJeKT-
porsurareiew. :

[IpoexT KananH3anHOHHOH HACOCHOH CTAHIMM MOXKET GBITh HCIIONB30BAH
P rayGHHE 3a/0KEHHS JOTKA MOABOAAINErO Koa/iekTopa 4; 5,5 1 7 M.

Ilonesnasn nmpueMHo-pery/IupyioIas BMECTHMOCTh pe3epByapa CoCTapaer
450 m® uyTO cooTBercTBYeT 7,5—15-MHHYTHON OTKauKe OLHOro Hacoca. Pe-
3€pBYyap pasleseH CTeHKOH Ha JBe YaCTH C yCTPOHCTBOM IIMTOBOro 3aTBOpaA,
KOTOpHI#i 3aKPBIBAIOT IIPH PEMOHTEe HJIH IIPH OYHCTKE peaepByapa. IHO mpu-
€MHOro pesepsyapa uMeer ykJoH 0,1 K BXOAHBIM BOpOHKaM. [lJjis mpoMbiBa-
HHsl pesepByapa B €0 NEePEKPhITHH YCTPOEHH! YeThipe JI0Ka ([0 ABa Ha Kax-
Ao# mnosiopuHe; D==700 MM) H yCTaHOBJEHE ABa MOJHBOUHBIX KpaHa co
LWJIaHraM# H OpamzncrnoiitaMu. BaMyumBanHe ocajika IPOH3BOZMTCS C MO-
MOIIBIO BHINIYCKOB TPYG.

B Tpex kananax (140032000 MM) NpHeMHOrO pesepByapa yCTaHOBJEHEL
TPH PELICTKH C MeXaHHYeCKHMH rpabisaMu (IBe paboure K OfHA pe3epBHas)
¥ wHGepHble 3aTBOPH. 3allepXKaHHLE OTGPOCH TPaHCHOPTEPOM MOZATCH K
ApoGHIKAM, YCTAHOBJEHHHIM Ha HepPeKPHITHH pe3epByapa. PasapoGieHHbie
0TGPOCH pa3baBJIsIOTCS TeXHHYECKOH BOAOH M c6PaCHIBAIOTCSA B KaHAJ nepex
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pemletkoli. Ecin HacocHas cTaH#sl pacnosioXeHa Ha NJ0LIaJKe OYHCTHBIX CO-
OpyXKeHHH, TO yCTaHaBJHBAIOT pelleTKH ¢ nposopamu 16 mm. OtbpocH, 3a-
JepKaHHble Ha pelleTKax, IORAIOT K ApPOOHIKaM, a 3aTeM TYJbny OT JApO-
610K HATpaBJSIOT B pe3epByap CHIPOro ©CaiKa, oTKyjna HacocaMy Hepeka-
YUBAIOT HA METAHTEHKH.

B npeHaxHBIX NpHAMKAaxX yCTaHOBJEHH (pexa/ibHble BepTHKaJbHEIE HACoO-
cet ®B1/18 (onnu paGounit u OfNMH pesepBHBL), [IpusiMky COEAMHEHBI MEX-
1y coGoit TpyGonpoBomom auamerpom 150 mm. JpeHaskHble HAaCcOCH BKJIO-
YAITCA aBTOMATHYECKH B 3aBHCHMOCTH OT YPOBHS BOJABI B IpHAMKe. B mo-
MEeINEeHUH TPYGOUPOBONOB HAXOLATCH HACOCH HPOM3BOJCTBEHHOrO (TEXHH-
YecKoro) BOZONPOBOAA 4K-8 (omuH pabounii U ONHH PE3EPBHLIK).

Bona mis X03HCTBEHHO-NIATHEBLIX U NPOH3BOJACTBEHHBIX HYXKI MOLAeTCs
H3 TOPOACKOHA BOAONPOBOJHON CTAHIIMH IO ABYM BBoZaM aAuaMerpom 100 mwM.
CucreMa X0351HCTBEHHO-IHTHEBOTO BOAONPOBOZA 0OECIEUHBAET NOZAYY BOALL
KO BCeM CaHUTapHHM npubopam. CucreMa IPOH3BOJACTBEHHOTO BOAOIPOBOLA
mofaeT BOLY A OXJaXKIAEHHS MACJHAHBIX BaHH 3JEKTPOJBUraTe/el, CMa3Ky
JUIHO(OJNEBHIX BKJAaJAblLIell MOZIIMIHUKOB HacocoB ©2700/26,5, ynaoTrHeHna
H OXJlaXKJIeHHs CaJbHHKOB, CMa3K{ NOMIUHIHUKOB pelleTOK. Bak paspniBa
CTPYM YCTAHOBJIeH B NIOMEIeHHH TPyOOIPOBOAOB.

Macno B BaHHax 3JeKTpOJBHraTeJiedl NepHOAHUYECKH 3aMeHsiercsl. [asa
yJyullleHHs YCJIOBHH 3KCIJIyaTalMH NpelyCcMOTpeHa CHCTeMa Mac/aONpPOBOAOB:
JJIs1 IOJauH YHUCTOTO Macjaa u cjaHBa oTpaboranuoro Macaa. CHcTeMa rona-
Y Macsa BKJoyaeT 6akH CBexero u orpabGoTaBlliero Macja H JBa Hacoca
BK®-2.

J1s TpaHCHOPTHPOBaHHA U MOHTaxka 000pyLOBaHHA, apmaTypm u TpyGo-
NPOBOAOB YCTaHABJAHBAIOT II0JbEMHO-TPAHCIIOPTHOE 000pYAOBaAHHE:!

a) B 3afie 3JeKTpojBHraresell — MOCTOBOM KpPaH rpy3onoabeMHOCTBIO 5 T;

6) B HAacOCHOM 3ajle — JBA MOHOpeNbCa C JIEKTPOTANIMH THNa T3 rpy-
3010bEMHOCTBIO 3 T;

B) B IIOMEIIEHHH PeLIETOK — KpaH- 6aJ1Ky IOJBECHYIO 3/J1€KTPHUECKYIO Tpy-
30M0ABEMHOCTBIO 2 T;

T) AJs ydajleHHs: PelleTOK M APOOHJIOK M3 MOMEIIEHHS PEIeTOK YCTPOeH
JI0K C YCTAHOBKOH HaJl HUM 3JIeKTpoTanu Tuna T3 rpy3onolbeMHOCTbIO 3 T;

e) Hajl npoeMaMH AJA YCTAHOBKH HIMTOBBIX 3aTBODOB H MarHCTPaJbHBIX
3aJBHKEK NPelyCMOTpeHbl KPOHIITENHE! AJIs1 NOJBEUINBAHUS TaJek.

Jlns1 o6ecnieuenuss TpeOyeMbiX CAHHTAPHBIX YCJAOBHH YCTpOEHA MPHTOYHO-
BHITAXKHAA BEHTHJAALHA: AJfA MOMeIeHHs NPHeMHOro pe3epByapa Hu pelie-
TOK — NATUKPATHHIA 06Men BO3lyXa B uac; AJS IOMeHleHHs TpyOOIpPOBOAOB
HaCOCHOro 3aJjla W 3ajla 3JIeKTpOABUraTeJiedl — OJITHOKpaTHbIH 0OMeH BO3ayxa
B yac. B mnoMemeHHH HAacOCHOH CTaHUHH JOJXKHO OBIThb 3aIPOEKTHPOBAHO
OTONJIEHHE B COOTBETCTBHH C-MECTHBIMH yCJOBHSAMH.

§ 76. CHELMAJIbHBIE TUINIbl KAHAJIU3ALLHOHHBIX HACOCHbBIX CTAHILHH

Hacochele CTaHOHWH JJif NEPECKAYHBaAHHUA aTMOC(l)eprlX BOJ

ATtMocgepHble BOABL II0 BOJAOCTOUHON CETH IIOCTYNAIOT B BOLOEM, Kak
npasujo, camoTekoM. OIHAKO B HEKOTOPHIX cJAydasiXx HNPUXOLUTcst npHle-
raTh K HX Iepekauke,

[Ipn nepekauke MOXKAEBBIX BOL 60JbIIOE 3HAUEHHE HMEET NPABH/IbHOE OIl-
peleseHHe peryJaHpyoLield BMeCTHMOCTH YPaBHHTENbHBIX PE3CPBYapoB HIH
npyaoB. CTok aTMocepHEIX BOJ, PeryJHPYeTcsi BpEMEHHLIM COPOCOM IIHKO-
BBIX PacXOJOB B pe3epByaphl HJIH B IPYAbl-HAKONHTENH, ONOPOXKHSAEMbIE BO
BpeMd H Iocje NpekpalleHHs A0XKAA. Peryaupyionine pesepByapsl (Ipyabi)
NO3BOJISIOT YMEHBIINTh KHAMETPHl HAIOPHHBIX TPy, NMOJAuy HACOCHOH CTaH-
U¥H, a CJAef0BaTeNbHO, H MOIIHOCTL yCTaHaBJHBaeMHIX HacocoB. PesepBya-
PBEL MOTYT OBITh 3aKPHITBIMH HJIH OTKPBITHIMH — B BHIE NPYAOB-HaKONUTEJEH.
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Puc. 11.21. K pacuery peryJaupyoLiero pesepsyapa

[To BO3MOKHOCTH CIeAYeT KCNO/1b30BATh €CTECTBEHHBIE IPYAbl, He SBJSIOIH-
ecsl HCTOYHUKAMH BOJAOCHAOMXKeHHS M He HCIOJAb3yeMble JJIsi MacCOBOTO Kyna-
HHA.

OmnpeniesieHHe BMeCTHMOCTH H PAcCHONOXKEHHS Pery/JHpYIOLIero pe3epBya-
pa Ha KaHAJAM3alHOHHOM HOXKAEBOH CeTH MPOH3BOLMTCS HA OCHOBAIHH TeX-
HHMKO-?KOHOMHYECKOr0 CpaBHEeHHs BapHaHTOB (CPaBHHUBAIOT CTOUMOCTH pery-
JHUPYIOLIEro pe3epByapa, HalopHOro TPyOONnpoBOA2, HACOCHOH CTAHIHH, JKC-
I/yaTalHOHHbIE PACXOMHI). : _

B cootserctBuu ¢ tpeGoanmamu CHull perynupyomyro BMECTHMOCTb
pesepByapa (mpyza), Mm% onpeneasioT 0o popmyJe

W=kl 1,

rae k—kospduuueHT, 3aBUCAIMA OT 3HaueHHA o (OTHOLIEHHE pacxona,
nponyckaemoro 6e3 c6poca B Npyid, K pPacyeTHOMY pacXody; a=
= Qxon/Qp) u npunumaemelit no CHuII; '

Qp — pacueTHBI pacxoX aTMocGhepHBIX BOL B TOUKE IPHCOeHHEHHs cOop-
HOFO KOJIJIEKTOpPa K pe3epByapy, Onpele/isseMbld 110 JaHHEIM IHIpas-
JINYECKOTO pacueTa JOXKJAEBO KaHAJIM3aIHOHHOK ceTH, MY/c;

{p — pacueTHOe BpeMsi CTOKa aTMocdepHBIX BOA cO Bcero facceiiHa N0
MecTa NMPHCOeIHHEHHs K pesepByapy, OlpefienaseMoe IO HaHHBIM
THAPaBJIHYeCKOro pacuera ceTH, C.

Bribop peryaupylomesi BMeCTHMOCTH pe3epByapa H NOAA4y HAaCOCHOH
CTaHUUM YIOGHO MPOHM3BOMUTH MO TpeyrolbHoMy rpaduky (puc. 11.21,a).
Tpadmueckn pacueTHHIH pacxox (p MOXHO BHIPA3HUTh TaK: TOUKa A —wMo-
MeHT Hauana A0XnAs npH fp=0 u Qp=0, 3atem pacxon Qp Hapacraer A
npu tp=ixp NOCTHIAaeT CBOEr0 MAaKCHMaJbHOI'QO 3HAYEHMs — OpAHHATA br.
K 5TOMYy BpEMEHH K DAacYeTHOMY CeYeHHIo (K HaCOCHOMH CTAHIMH) TpPHTE-
KaeT Boja co Beero Gacceiina. Haknonnas nunus A5 npegcrasaser co6od
Hapacranue pacxofoB. [To OKOHYAaHHMM ROXKIA Bojaa Oyxer crexaTh IG MOI-
BOJAILEMY KOJJIECKTOPY MO TEX INOp, [OKa He CTeHer OT camofi yAaJeHHOM
TOUKH GaccefiHa KaHAJH30BAHHSA N0 HACOCHOH CTAaHUHH, T. €. B TCUCHHC
BpeMeHH fxp. Haksonnas suens BB mpencrasisier coGoir yObiBamme pac-
X0I0B.

[Toaubl 06beM BOJIH, MOCTYIAKOWIEH 32 BpeMs [0XK/s Ha HACOCHYIO CTakH-
M0, paBeH IJOMAnM TpeyrodbHrka ABLB. Ecau fxp BLIPAXKEHO B MHH, &
Qp — B J1/c, TO NOAHBIN 0GBEM BOAHI, M3, MPHTEKAIOLIeH K HACOCHOH CTaHIUH,

2 th * 60 Qp
Qrom. TOpHT 2.1000 '

rie Qp=gpF, o
¢p — CPEIHsISl AHTEHCHBHOCTb JOXAA, Ji/(c-ra)™;
F — teppuropus 6acceiHa KaHa/JIH30BaHH4, ra.

Ec/iu B MOMEHT IPHTOKa aTMOC(EPHBIX BOJ B Pery/HpPYIOIHA pesepByap
6yLyT paGorarth HacoCHl ¢ nopadedl Quc, PaBHOH OpAHHATE I')K, To Heobxo0-
AUMYI0 BMECTHMOCTb pe3epByapa MOXKHO ONPeNeHTh H3 CJAelYIOIIero Bepa-
JKEeHHS:

* qgopaes C. B, Kapeaunn . A u ap. «Kanaimsauua», M., Crpofinanar, 1975.
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ITo rpauky nmpuTOoKa M OTKAuKM aTMOC(EPHBIX BOJ MOXKHO 3aMHCAThH:
HE BX
AB T Br’

HJIH .
AB-BX _ AB(5T—TX)

Br BT
HOL[CT&BJIHH B 3TO Bblpa)KEHHe COOTBETCTByIOU.lHe 3Ha4dYeHHud JIHHHﬁ, no-
aygaem:

AE =

txp (Qp — Q)
A Qp

M3 sr10it popmyan caenyer, uro ¢ ysenndenueM Que BMECTHMOCTb pe-
TYJQHDYIOEr0 IIPHEMHOTO pe3epByapa YMEHbLIAETCS, HO C YBeJHUEHHEM
Qa.c BO3pacTaeT MOIIHOCTb yCTAaHABJHBAEMLIX HACOCOB H, CJELOBATENBHO,
HEOOXOAMMC YBeJHYHBATh NHAMETPbl HANOPHHIX TPYGOIPOBOIOB.

Hacocurle crannmy, nepekaunBalolue atMochepHble BOAK, paGOTAIOT He-
IPOAOTXKUTENLHBIH IePHOJL, BPEMeHH H, €CTH NPHHATH Gosbwmoe Quq, TO ycTa-
HOBJIEHHOE MOLIHOe 000pyAOBaHHE H NPOJNOKEHHble TPYGONPOBOAL GOMBIIHX
AXaMeTpoB OyIyT MCIOJNb3OBATHCS HENPOH3BOAHTEJabHO. Ha OCHOBaHHHM Tex-
HHKO-9KOHOMHYECKOTO pacyeTa HeoOXOAMMO HAalTH ONTHMAaJbHOE pelieHHe.

Ecnu npoosikuTenbHOCTs H0XKIsA ¢ GOgblle, yeM txp, TO PEry/JIHPYIOLIYIC
BMECTHMOCTb IPHEMHOTO IIPy/a MOXKHO ONpPELeNHTb HO TPAaNelHeBHIHOMY
rpa¢uky (puc. 11.21,6). Inomans tpanenun ABBI — o6muit o6beM BOLH,
HOCTynamued K HacocHOi craHnuu. [lnowane tpaneuvn J5B3 — BMmecTu-
MOCTb peryJaupyloomero npyzra (pesepeyapa).
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Prc. 11.22. HacocHasi cTaHUESA IAS NepPeKaYMBAHUST ATMOCHEPHBIX BOL
! — pemrerka; 2 -—mod0pesbe; 3 — UHTOBOR 3aTBOp; 4 —iOCeBON macoc; § — KpaH-Ganka; 6 — HAMODHBIE
TPYGOIPOBO, .
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K ycrpoilcTBy 3RaHKil HACOCHBIX CTAHIUH, NepeKaynBalomux aTMocdep-
Hble BOAb (puc. 11.22), npeAbABAAIOT Te XKe TPeOOBAHHUI, UTO H K yCTPOHCTBY
3AHHH KaHAJAH3AIHOHHBIX HACOCHBIX CTAHLAH.

Tax XaKk peryJupylolHM NDHEMHLEIM De3epByapoM fBJAETCA HPYA HJIK
JpYroit pesepByap, TO B IOMellleHHH HACOCHOH CTaHUMK IpeAyCMaTpHBacTCs
YCTPOMCTBO TOJNBKO MALIMHHOTO 3a/1a H aBaHKaMephl [/ pasMelleHHs BCa-
CHIBAIOIKX BOPOHOK HacocoB. [lJif 3amuThHl HACOCHBIX arperatos OT KPYHHBIX
3arps3HeHHi, NOCTYRAIONIEX B JOKAEBYI0 KaHaJH3alHOHHYIO CETb C IIOTOKA-
MH JOXKAEBBLIX HJIH TaJbIX BOJ, pEKOMEHyeTca Ha BXOJAHBIX OKHAX aBaHKaMep
yCTaHABIMBATH pellieTkH! ¢ mpo3opaMu 50 MM, KOTOpble MPUMEHAIOT /I Ie-
PEKPHITHS BXOJAHBIX OKOH BOJLONPHEMHHKA.

IIprauMasi BO BHHMaHHe, YTO HACOCHBIE CTAHIMH, NepeKauyuBaloiine at-
MocepHble BOAH, paGOTalOT He3HauuTeJbHOE BpeMs B TeueHHe roia, MX cie-
AyeT, KaK NpaBHJO, NPOEKTHPOBATh aBTOMATH3HPOBAHHLIMU C TeJeynpasJe-
HHEM ¢ AHCNeTYePCKOro MyHKTa KaHa/IH3aHOHHOrO yuacTKa.

[Tpu BHIGOpE HACOCHOTO OGOPYROBAHUSA ClielyeT CTPeMHTBCA K yCTaHOBKe
MUHUMAJIbHOrO yncaa pabouux HacocoB. OOGLIUHO NPHUTOK JOXKAEBLIX BOL K
HACOCHON CTAHIMH BecbMa 3HAUMTeJeH, a TpeOyeMuli Hamop HEGOJBLLIOH.
B cui1y 3THX 0GCTOATEJBCTB HA HACOCHEIX CTAHIHAX PeKOMEeHAyeTCsi yCTaHas-
JIMBATH OCEBLle WJIH KPYIHBIE BOAOIPOBOJHBIE HacocH (Tuma [) u To/BKO
nox 3a/jMB. PesepBHEIE HAacOCHl Ha TaKHX CTAHUHUAX He YCTaHaB/HBAIOT, 3a
MCKJIIOUeHHEM OTAeJbHBIX CJyyaeB NPH COOTBETCTBYIOLIEM TEXHHKO-3KOHOMH-
yeCKOM OGOCHOBAHHH. PeMOHT ¥ NMpoGHIaKTHUECKHH OCMOTP HAcOCOB IPO-
A3BOJSAT B 3HMHHH NEepPHOJ HJIH B CYXOH CE30H. \

HacocHble cTaHIIHH 119 NepeKaAYHBAHUSA O0cafKa
U3 NepBHUHLIX OTCTOHHUKOB H yHJIOTHeHHOI‘O AKTHBHOro HJaa

HacocHBle cTaHUMH, epeKauyHBaloN{e CBEXHUH 0CaJL0K U3 NepBHYHBHIX OT-
CTOMHHKOE B METAHTEHKH HWJIH Ha JIpyrue coopyxenus o6paloTku ocazxka,
yCTpPaHBalOT B BHJE HACOCHBIX YCTAHOBOK, a TaKXke OTHeJNbHBIX HACOCHBIX
CTAHIHH. YCTaHOBKHM pacrojaraloT B o6mieM TeXHOJOTHYeCKOM MOMeEIeHHH
lexa, HApHMeD B KaMepe YNpaBjcHHsl NEPBHYHEIMH OTCTORHHKaMH. B sroM
c/lyyae NMpHeMHble pe3epByaphl He ycTpampawnoT. Ocallok H3 OTCTOHHHMKA NO
BEIIIYCKHOMY TPYGONpPOBOAY NOCTymaeT HEMOCPEACTBEHHO BO BCACHIBAIOLIHit
Tpy6OnpOBOA HacocoB. IIpH cOOpyXeHHH CTAHIHI OYHCTKH CTOYHBIX BOA Ha-
COCHBIe CTAHIMH /IS [epeKauHBaHHs CHIPOTO OCafKa M3 II€PBHYHBIX OTCTOM-
HUKOB B METAHTEHKH 4acTO NPOEKTUPYIOT OTAeNbHO. 31aHue HACOCHOH CTaH-
UK B TOM CJYUYae COCTOHT H3 JBYX OTHEJEHHH — pe3epByapa m MAUIMHHO-
ro saJa. : '

B 3aBHCHMOCTH OT-CXeMHbl PACIO/NOXKEeHHsI OTAETbHBIX COOPYKeHH ouucT-
KM CTOUHBLIX BOJ H MX B3aMMHOTO BLICOTHOT'O DacllOJIOXEHHA HacOCHas CTaH-
pHsl A5 NepeKauuBaHAs CBEXKero ocajka H3 NepBHYHBIX OTCTOMHHKOB MOXKET

! Koncrpyxumio pemwetok cM, MaksutTuu A. C. n 1p. CipaBoYHEK (0 CMEHAAALHBIM
paGoraMm., M., Crpoiuazar, 1970. e
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OblTh 00beHHCHA C HACOCHOH CTaHUHEN (MM HACOCHOH yCTAHOBKO#) HJd Ile-
PeKayMBaHHUA YIVIOTHEHHOTO aKTHBHOrO Hjia. B saBHcuMocTH OT TpebyeMofi
TIOMAYH YIVIOTHEHHBIH AKTHBHBIA HJ MOXKHO NepeKauHBATh HACOCAMH, Mepe-
KaUYHBAaIOUIHMH CHIPOH OCaJ0K, HJH YCTAHOBUThL ILOMOJHHTEJbHBIE HACOCHI.
IlpueMHBIE pe3epByap ChIpOro ocajika MOXKHO HCIOJb30BATH AJA NPHEMA
'YIJIOTHEHHOTO aKTHBHOTO Huaa. [Ipw TaxoM pemeHMH 3HAaYHTeJbHO COKpauia-
I0TCSl IKCIJIyaTalHOHHBIE pacXOlbl H KallUTaJbHbIe BJAOKEHHUA.

O61beM ocafxa, 0cax[aeMoro B MePBAYHBIX OTCTOMHHKAX, H 00beM H36b-
“TOYHOIO aKTHBHOIQ HJIa NIPHHHMAIOT II0 NPOEKTY OYHUCTHOH CTAHIIHH.

Ipu orcyTCTBHM THX JaHHBIX AJs OPHEHTHPOBOYHOrO pacueTa HacOCHOI
CTAHIHH ONPEAeIsIOT:

o6beM ocajika B MePBHYHLIX OTCTOHHHKAX — N0 3((PeKTy OCBeTIeHHS
CTOYHOH XKHAKOCTH (oT 30 mo 60°,;) W HOpMe CYXOro BelecTBa Ha ONHOTO
AT B CYTKH (65 r/4esi-CyTKH); BIa)HOCTb ocafka 94—96%/, (B cpemnem
PacYeTHYIO BJaXHOCTb OCajKa MOXHO NpuHATE 95%) ; -

00'beM H30BITOYHOTO aKTHBHOTO HJ1a — B 3aBHCHMOCTH OT CTeIeHH OUHCTKH
CTOYHOH KHIKOCTH H €ero B/JAaXKHOCTH; BJIAXKHOCTb H3GLITOYHOrO AKTHBHOIO
HJ1a, BHIIYCKAeMOro H3 BTOPHUHBIX OTCTOMHHMKOB, cocTasaser 99,2—99,5%, a
Ha COOPYXKeHHsI 00pabOTKH 0CafKa OH AOJKEH GbiTh NMOAAH C BAAKHOCTHIO He
Gosee 95% (AnA yMEHDIIEHHS BIAXKHOCTH HJ YWMIOTHSET B HJIOYILIOTHH-
Tensx). -

Ha ctaHnusx oYHCTKH CTOUHBIX BOJX NPONYCKHOI CIIOCOGHOCTBIO II0 BOLE IO
50 Thic-M3/cyTKR peKOMEHAyeTcsl BHITPYXKATh OCaNOK H3 NEPBHYHBIX OTCTOMH-
HHKOB OAHH pa3 B CMeHY, MIOOYepPeJHO U3 KaXKIOro OTCTOMHHKA. B oTAenbHBIX
CJIydasnx, Ha OYE€Hb MaJIbIX CTAHUHAX OUHCTKH CTOYHBIX BOJ, OCAXOK CJIEAYET
BBHITPYXKAaTh OJIHH pPa3 B JBOE CYTOK.

BMecTHMOCTb MPHEMHOro pesepByapa HacOCHOH CTAHIWH, nepekaunBao-
fIledl CBEeXHH 0Ca/lOK, ONpefelsoT N0 00bEeMYy 0CajKa, BHIXOMSILETO U3 mep-
BHYHLIX OTCTOMHUKOB 3a ONMH BHIIycK. KpoMe TOTr0, c/leflyeT yUHTHIBATL BO3-
MOXKHOCTh HCHO/b30BAHUS pe3epByapa Kak JO3HDYIOILErO YCTPOHCTBA IJs
3arpy3kH METAaHTEHKOB H HaKONHTeNs BOLHI ISl IPOMBIBAHHS HAHOPHBIX TPY-
GOnpoBOAOB (MIH WIONPOBOAOB). MHHHMA/bHYIO BMECTHMOCTb IPHEMHOIO
pe3epByapa npHHUMamT H3 pacdera 15-MHHYTHOH HenpepuiBHON pa6GoTH Ha-
MGOJIBIET0 HACOCA, YCTAHOBJIEHHOTO HA HACOCHOH CTaHUHH. BMecTHMOCTb pe-
TYJHPYIOIEed eMKOCTH MOXKeT ObiTh yMeHbIeHa NIPH HENPePHIBHOH BLIrpy3Ke
‘0CaJlKa M3 TePBHYHbIX OTCTOHHUKOB M OTKAYMBAHHH ero Hacocamu. I1pu stom
‘HEepaBHOMEDHOCTb TOCTYNJIEHHS OCaJka B IIPHEMHEI]I pe3epByap HaCOCHOM
‘CTaHIHH IIPHHEMAIOT aHAJOTHYHO HepAaBHOMEPHOCTH NPHTOKA CTOYHLIX BOX C
K03 UIHEHTOM HepaBHOMepHOCTH 1,5.

PaccmoTpuM npuMep onpeledeHds 06beMa CBeXKero 0cCajxa, 06pa3syionerocs B IepBHY-
HbBIX orcroi’nnmxax, H H30LITOYHOrO YIJIOTHEHHOIO0 aKTHBHOIO Y14, a TaKkKe pacuer HeoOX0-
JHMOr0 HacoCHOTQ oﬁo*py.u.onaﬂnﬂ ANA CTaHLUHH, nepexatmaaromeﬁ QCagoK H HJA B MeETaH-
TeHku. HacocHas cTanums cOOpyXaercss HA CTAHUMM GHOMOTHYECKOH OYHCTKH CTOYHEIX BOJ
TIPOTEYCKHOA criocobHocThio (1o Boxe) 26 000 M3/cyTku.

Hacocras cTanups nepexauuBaeT OCafioK NEPBHYHHX OTCTORHHKOB M YILIOTHEHHBLi aK-
THBHBIA HJ BTODHYHDIX OTCTOAHHKOB OYHCTHBIX coopymenuﬁ l‘OpOJlCKOl';I KaHaan3alHy.

Ocafox H3 NEePBHYHBIX OTCTOHHEKOB BHIIYCKAIOT OJHH Pas B CMeHy, Bcero 4-3=12 pas
B CYTKH, T. €. 4epe3 Kaxhe 2 4, a YMIOTHEHHH H3GHTOYHHI WI— [[Ba pasa B CMEHy H3
KaXKIOro HACYIUIOTHHTENA, Beero 2-2-3=12 pas B CyTKH, T.e. TaKxKe uUepe3 KaxMiue 2 u.

Ilonaras wopMy BomoOTBeAeHus ‘paBHO 300 J HA ONHOTO MKHTeNs B CYTKH, HAXOAHM
YHCJI0 XHTeJeH B ropoje:

N =26000:0,3~86 670 yeu.

[lpurumaem sdpdexr ocsersenns 60%, Toraa ofbem ocagka Ha ORHOIO KHETENs COCTa-
31T 0,8 a.
O6muit 06beM 0CagXa B CYTKR

Woc = 86670.0,8: 1000 = 69,34 M3/cyTKH.

TIpu 12 BeIMyckax ocagka B CYTKH nojy4aeM 06beM 0CajKa 3a OJHH BRUTYCK:
Woe, | = 69,34:12=5,78 wms.
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O6mnft ofbeM B3GHTOIHOTO AKTHBHOTO HJa H3 pacueTa 4 J Ha OJHOFO KHTeAf B CyT-
K1

14

H

a.u36 — 86 670-0,004 = 346,68 m3/cyTku.

H36uTOYHbIE aXTHBHBIA HA HMEET BIAMKHOCTD 99,2%. M3 HIOYTIOTHHTENST M nocryna-
€T Ha HAaCOCHYK CTAHIUIO C BJaXHOCTBIO 95%, T. e. ,

100 — 99,2 0,8
Wﬂ-ﬂ-yﬂ-ﬂ = " un.ns6 W = 346,68 :——J‘z 346,68-0,16 = 55,47 M*/cyTku.

Pz Y

[lonyuaeM 06beM YIIOTHEHHOTO H3GHITOYHOTO AKTHBHOTO HJNa 34 OJHH BHIMYCK:
_ 219 — 3
Wm.ym' 1 =55,47: 12 =4,62 M3,

Ocanok U3 OTCTOMHMKA MOCTyNaeT B pe3eps ap HacOCHOM CTAHUMH N0 Tpybe AHaMeTPOM:
150 MM co ckopocteio 1,13 a/cmpu namope 1,75 ™ (Ha 100 M @aHHEL TpYOH) ; IIPH 5TOM OCAN0K
C BAaXHOCTbIO 95% nMeer pacxox 20 a/c*. Ocafok NOCTYMAeT Ha HACOCHYIO CTAHUMIO B
TedeHHe (5,78-1000) : 20==289 ¢ (~5 Mun).

YcranapanpaeMm Hacoc ®57,5/9,5 ¢ A=11 v npu Q=125 a/c u KI1J=58%. TTocry-
DaloIuA OCaJ0K OTKAaYHBAXT HacocoM sa (5,78-1000) :112,6=462,4 ¢ (~8 mun). Kpoue
TOIO, yeTaHaBJIHUBAEM OJUH Pe3epBHHI HacOC TOH JKe MapkKH H TOr0 e pasMepa.

Taxum o6pazoM, BMeCTHMOCTb pesepByapa 12,5 (462,4—289)==125.173,4=£167,5 a.

B TedeHHe CAEAYIOILEr0 4aca HA CTAHIHIO MNPHUTeKAeT YIUIOTHEHHBII H3GHITOUHBIl aKTHB-
HHA HA H3 WIOYIUVIOTHHTeAs ¢ BJamHocToio 95% 3a Bpems, pasHoe (4,62-1000) : 20=231 ¢
(~4 mun). OTKayWBaeT NOCTYNHBIIHH M TOT 3XKe Hacoc P57,5/95 ¢ Q=125 a/c 3a
(4,62-1000) : 12,56=369,6 ¢ (~6 mun). IlosToMy HeoOXOZHMAas BMECTHMOCTb pe3epByapa

Gymer 12,5 (369,6—231) =12,5.1138,6=1672,5 x.
Has nydmero obecnedeHns paGoThl HaCOCHOH CTAHUHH HA CJayuall NMpocTOst Hacoca He—
05X0HMO HMETh pesepByap Ha NOJHEIH o6beM 0OCaAKa H JONOJHHTEALHLIT O6BeM HMa, T, .

Beero 5,784-1,67=7,45~8 m®

PesepByap MOMKeH COCTOATh M3 JBYX OT/ENEHHH BMECTHMOCTBIO Ho 4 M°.

HnoBble mpHeMHBIE pe3epByaphl yCTPAaHBAIOT KaK OTAEJNbHO CTOSLIHMH,
TaK ¥ COBMELIEHHBIMH C [OMeIeHHeM MaillHHHOro 3aJja. Ha HacocHoli craH-
I[HH COBMEIIEHHOTO TUIIAa NPHEMHBIH pe3epByap AO0JMXKEH ObTb OTAENEeH OT Ma-
IIMHHOTO 3aJa I[VIYXOH BOJOHe-

MPOHHIIaeMOH CTEHOM. 2 3 4

ITo TexHOJIOTHH TepeKadyuBa- ™~
HHSL OCAJKOB H HJOB He TpeOyer- | AT
cA UX MeXaHWYecKas O4HCTKa Ie-
pen mocTyInJeHHeM B Hacoc, Io-
3TOMY OTnajgaer HeoOXOIMMOCTb
B YCTPOHCTBE IOMELIEHHS pele-
TOK H JpoOuoK. B ¢Bsizu caTuM
OPHEeMHBIH pe3epByap  MOXKeT
OBITb BBITIOJHEH IOJ3eMHOTO TH-
na. laa coycka B pe3depByap yc-
TPauBaIOT JIOK, a B CTEHKY pe-
3epByapa yCTaHaBJHBAKOT XOMAO-
Bhie CKOOBI.

IIpueMHBIit pe3epByap, 3a-
IPOEKTHPOBAHHBIH KaK JO3HPYIO-
mass eMKOCTb, COCTOHT H3 IBYX
OT/AE/JeHHH, COCIMHEHHBIX Iepe-
IYCKHOH TPyOO# ¢ ycTaHOBJEH-
HEIMH Ha HeH 3aJBHKKOH HJIH
WAGEPHEIM  3aTBOPOM (pac. Puc. 11.23. CxeMa HacocHOfl CTaHIHH LJA TNiepe-
11.23). VRJIOH AHa De3ePBYAPA xauwpammst ocajka H YINOTHEHHOrO AKTHBHOTO

K TPpHAMKY HIPpHHREMAIOT He MeE€- HIa
Hee 0,15_,0 20. ! — mepenryckraa Tpy6a; 2 — noLBORAWEA TPYGONpOBON;
? 3 — Tpy6GonpoBol TPOMBIBHOK BOIM; 4 — HANOPHBEIE TpY-
Laa npenorBpamenus ocax- Gomposoa; 5 — macoc: G—W%ﬂﬁampbmom AnNOZATH
‘ ocamKa I NOCASROBATENRHOR pa Hacocos; 7 —
AGHHUS OCALKA B DEIEPBYAPE HE- sas s — mrexipomn P "

/

BAVAN i __

La1 *Cum. Esuimesny A 3. Ocagxu CTOYHBIX BOL J1.—M.,, Crpoitnanar, 1965, c. 64, puc.
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06XONHMO NMPEAYyCMOTPETh IepeMeliBaHae OCallKa, a TakKkKe 3alPOeKTHDO-
BaTb NOJBOASILIYIO CETb N/ INPOMBIBAHHA pe3epByapa H TPy6OIPOBOIOB.
Tpy6GonpoBoAn NPOMBIBAIOT OCBETJIEHHOH CTOYHOf XHIKOCTbIO HJIU BOLOH
H3 TOBEPXHOCTHOrO BoAOeMa. TpybonpoBoj NPOMBIBHOA BOAH M IOABOMISA-
mui TpyGONPOBOI OT OTCTOAHHKOB K NDHEMHOMY pE3€pBYyapy KeaaTeJbHO
IPOK/IaABBAaTh B MaIIHHHOM 3aje. Takoe pasMelieHue TPyO yaydimaer
IKCIIYaTallHI0 HACOCHOHM CTaHIHM, a TaKxKe N03BOJsAeT 06CAyXKHBAWOLIEMY
NepCoHaNy peryJnpoBaTh HAaNoOJHEHHE pe3epByapa © NOJayy TPOMBLIBHOM
BOJHI. :

WnoBuifi pesepByap AoaxkKeH GHITh OGOPYMOBAH BHITSAKHON BeHTHJSIME(
¢ OXHOKpPATHEIM OOMEHOM BO3JyXa B 4ac.

Hacochl B MamIEHHOM 3aJje pasMelaloT 10 OXHOPSAHON cXeMe C mapaJ-
JIEIbHBIM PaCHOJIOXKEHHEM OCeH arperaToB B PALY H YCTAHABJUBAIOT MX TOJb-
KO II0J 3aJHB. YCTaHOBKa HAaCOCOB Ha JONYCTAMOH F€OMETPHYECKOH BHICOTE
BCaChHIBAHHUS paspellaercs TOJbKO NPH COOTBETCTBYIOLIEM .TEXHHKO-5KOHOMH-
4yecKOM o6ocHOBaHHUH. IIPH MpOeKTHPOBAHHH BCACHIBAIOMIHX H HAMOPHEIX TPY-
GONpPOBOMIOB clleflyeT MPefLyCMOTPeTh BO3MOXKHOCTD IIOCIe0BATeJbHOTO BKIIO-
4eHHA ABYX HACOCOB ISl yBeJHYeHHs CO3/aBaeMOr0 HMH HANopa NPy NpPOMbI-
BaHHH TPY6OTNpPOBONOB M NycKa HacocoB. IIpu pasmemeHnnn Hacocos Heob-
XOLHMO cOO6M101aTh Te Xe TpeGOBAHHA, UTO W NP NPOEKTHPOBAHHH KaHa-
JIH3AI(HOHHBIX HACOCHHIX CTAHIHH, NMepeKauuBaIOHHX CTOYHBIe BOXHI.

IIpu TpaHcnopTHpOBaHMH OCafka Ha GoJblIHe PACCTOAHHA COOPYKAKOTCH
NpOMeXYTOYHBEIE HACOCHHIe CTaHUHH. Ha npoMexRKyTOUHRIX HACOCHBIX CTAHIH-
X NMPHEMHBle pesepByaphl MOXKHO He ycTpauBath. Ho ecanm macocmas cras-
ILMst paclo/ioXKeHa B NMOHMXKEHHOH TOYKe TPACCH HANOPHOTO TPYGOIIPOBOAA,
YCTPOHCTBO HX MOXET OKa3aThCH Lenecoo6pasHbIM. B 3TOM ciydae oueHb
YROOHO ONOPOKHATH TPYGONPOBOX OT OCaJKa BO BPEMsi PEMOHTA HJIH IPOYHCT-
KH Ha yuacTKe OT 3aJBHXKKH J0 HACOCHOH CTaHIINH, '

TJIABA 12
QJEKTPHYECKAS YACTb HACOCHBIX CTAHILHHA

§ 77. OBOPYJOBAHHE 3JIEKTPHYECKOTO XO3SINCTBA HACOCHBIX CTAHILHM

lnst mycKa, pery/MpoOBaHHs B OCTAHOBKY NPUBOAHEIX 3JEKTPOABHIATeNeH
HacoCOB, a TaKxXe [/ YINpPaBJIeHHS eKTPUPHUHPOBAHHEIM BCIIOMOTaTelb-
HBEIM 000pyNOBaHHEM HACOCHBle CTAHIHH HMEIOT 3JeKTPHUECKOe XO3SHCTBO,
OCHOBHLIMH 3JIEMEHTaMH KOTOPOro SBJAIOTCA CHJIOBHE TpaHcdopMaTops,
MacJ/siHble BBIKJIOUATENH, pasbe HHATENH, H30IATOPb], TOKOBEAYIIHE 4YAaCTH,
CHIIOBHIE KabesH, H3MepHTeIbHble TPaHCHOPMATOPHL H MPeL0XPaHHTEH .

Cunosbie Tpancopmaropsl. TpanchopmaTop npeacTaBiaseT cOGOil 3JaeKT-
POMarHHTHHIH anmnapar, B KOTOPOM IMeDeMeHHLII TOK ONHOrO HalpsiKeHHs
npeoGpasyercst B nepeMeHHbIl TOK Apyroro Hampsikenus. TpanchopmaTops,
NHTAKOUIHe 3HEeprued 3/1eKTPOJABHIaTe/]lH CHJIOBHIX YCTAHOBOK, HA3BIBAIOTCH
CHJIOBLIMHM B OT/IHYME OT TPAHCHOPMATOPOB TOKA M HAMpPAXKEHUS, NPHMEHSs-
€MBIX /11 THTAHUA H3MEPHTENbHLIX NPHGOPOB M BCIIOMOTaTeJNBHEIX LeNel I0-
HHKEHHOTO HalpsKeHus,

KoHCTpyKTHBHOM H MeXaHHUYeCKO#l OCHOBOR CHJIOBOTO TpaHcdopMaropa
{puc. 12.1,a) ABnsierca ero MarHHTHAasi CHCTEMA, HAa3LIBaeMasa CePAEIHHKOM.
MarsuTHas CHCTEMa BMECTe CO BCeMH KOHCTPYKUHMSAMH B JeTaJsiMH, CKpPemJIs-
IOIHMH €e OT/IeJIbHBIE YacTH, NpeACTaBJasieT co00H OCTOB TpaHcgopMaropa.
Ha ocrose ycranapiuBaloT OGMOTKH ¥ KDeNsiT IPOBOAHMKH (OTBOXH), coe-
AMHAOMAE OOMOTKH C BBOLAMH — IPOXOLHEIMH (ap(hOPOBLIMH H30/ATOpPA-
MH WJIH JDYTHMH YCTPOHCTBAMH AJS TPHCOCAMHEHHS BHEIUHeH ceTH X 06-
MOTKaM.

C nmesibio NOBHIIEHHS YPOBHsI H3OJSALHMH U YJYUIIEHHS OXJaXJIEHHI CHIO-
BBIX TPaHCHOPMATOPOB CePJeUHHKH NoMellaloT B 6ak ¢ TpaHCHOPMATOPHBIM
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MacjoM. a5 3anonHeHHs 0aKa MacjaoM O CaMOH KDPHIIKH IOPH BCEX BO3-
MOXHHX B IIPOIECCe SKCINIyaTalluH KoseDaHuax TeMnepaTypsl H o0bema Mmac-
Jia HaX KPBILKOM YCTAHABJIMBAIOT PACUIMPUTENIb — CTaAbHOR 6adyoK, coobua-
Iomuica ¢ OCHOBHEIM GakoM tpyGompoBogoM. O6beM paciiupuTesas 06bIYHO
cocrasisger 8—10%, o6beMa Macna, Haxonsinerocs B 6ake. Ha xpumke Ga-
Ka YCTAHABJIUBAIOT BBOABI H BLIBOAH JJf NpHCOefHMHeHHs OOMOTOK TpaHC-
¢opmMaTopa K BHEUIHE! CeTH, a TaKXKe pasjiHYHble YCTPOHCTBA AJIsSI KOHTPOJ S
3a COCTOSIHMEM MacJa M AJS 3alfuThl TpaHcdopMaropa OT aBapHHHBIX H aT-
MOC(epHBIX 3JEKTPHUECKHAX Pa3pPsLOB. '

Bo Bpemsi paGotnl TpaHCpopMaropa B €ro cepleuHHKe HabMOAal0TCs
3JEeKTPUUYEeCKHe U MaTHHTHHIE MOTEPH 3HEPIHH, BHAEAAIOIHECS B BH/AE Tena.
[Ipu gnuTenbHON HArpyskKe Bce BHAEAAIONEECH TEIJIO JONIXKHO MOJHOCTHIO OT-
BOIHUTHCS B OKpyXaiomylo cpexy. ['lafikne CTeHKH Mac/AsHOTO 0akKa HMeEIOT
OTHOCHTEJIBHO Majlyio IJomanb 00lyBaeMO BO3AYXOM IOBEPXHOCTH, HOCTA-
TOYHOR [JI5 OTBOZA TeMJa OT TPaHcPOPMATOPOB MOIIHOCTBIO JHIIL A0 25—
40 xB-A. Peb6pa, Tpy0bl, HaBecHHE OXJAJUTeNH, 3HAUHTEIbHO YBEJHYHBAIO-
mMe mjaoniafb O6AyBaeMoOH INOBEPXHOCTH, O0eCHEeYHBAIOT OTBOX TEIJa OT
TpanchopMaTopoB MOMmHOCTHIO A0 10—16 Teic. KB-A. Ilpn eme Gonbluei
MOIIHOCTH TPaHCc(hOPMAaTOPOB AJIS1 OTBOAA BRIAEISIOIErocs Tenaa 00b4HO yCH-
JMBAIOT OXJaXKJeHHe, IPHMeHsI HCKyCCTBeHHoe (opcHpoBaHHe JABHXEHHA
BO3AyXa Y BHELIHHX NOBEPXHOCTEH OXJafHTesell C MOMOUIbIO BEHTHJIATOPOB
WJIH JABHKEHHS Mac/a y BHYTPEHHHX HOBEPXHOCTEH C NOMOLIBIO CHEeHaTbHBIX
HacocoB. :

B cBssH ¢ HEOOXOAMMOCTDIO TepeMelleHus A NePHOJHYECKOro 0CMOTpa
M peMOHT4 Ha MOHTAaXHYIO NUVIOMIAAKY 3AaHHS HACOCHOH CTaHIMHK HJH B ClHe-
IHAJbHO O0BOPYNAOBaHHOE I[OMENIeHHe KpydHble CUJIOBble TPaHCHOPMATOPHE
YMEIOT KOJeCHble KapeTKH H YCTAHABJMBAIOTCHA Ha Pesbehl. PesnbcoBbie myTH
YKJIa[AbIBAIOT KaK B MPOJLOJBHOM, TaK H B IOHEPEYHOM HanpasJ/eHHH, a KoJec-
HBIE KAPETKH BHIOJHSIOT NOBOPOTHBIMH. S

[ peRusun 0OMOTOK 0cTOB TpaHchopMaTopa ¢ 0OMOTKaMH, OTBOLAMH
H BCeMH KOHCTPYKTHBHBIMH 3J€MeHTAMH BHIHHMAIOT H3 §aKa; 1103TOMYy OCTOB
HOJIYYHJl Ha3BaHHE BBIEMHOI yacTH. BoiHHMaeTrcs 3Ta 4acTb TpaHChOpMaTo-
pOB MoOIHOCTBIO A0 10 Thic. KB-A uyepes Bepx 6aka, 4TO ACJIXKHO GHITH yyTe-
HO NpH ONpeeseHAH BHICOTH BEPXHETO CTPOEHHS 3RaHuA cTanuuH (cM. § 60).
baku TpaHcdopMaTopoB 6oJbpluell MOLIHOCTH BBINOJHANTCA 3aBOJAAMHU C
pasbeMoM IO BBICOTE, YTO IIO3BOJAET NMPOU3BOXHTb PeBH3HI0 6e3 NoABEMa
BLIEMHOH YacTH. S - : ' o

B saBucuMoctH oT THIa TpaHcdopMmaTopa, yHcaa a3 H crocoba oxaaxk-
JeHHs CHIOBble TpaHcHOpPMAaTOphl HMEIOT PasfiHuHylo Mapkuposky: TM, T,
THI, OOT u ap. Ilepsas 6ykBa 0603HaueHHs1 yKasbiBaeT 4HCAO (a3 TpaHC-
¢opmaropa: «T» — rpexdasnsiii; «O» — ogHodasHmiii. Bropas 6yksa — cno-
co0 oxJaxaeHus: «M» — ecrecTBeHHOe MacasHoe; «/I» — macasHOe ¢ LYTh-
eM — 06ayB oxJaauTeNell BeHTHAsATOpaMu; <«lI» — NpHHYIHTENbHAS LHPKY-
JASUHS Macaa Yepes OoxaaauTedn. Dykson «I's o6o3nasaior rpysoynopHsle
TpaHC(OPMATOPHL. ‘ o :‘

HoMmunaabHble MOUIHOCTH CHJOBBLIX TPaHE(OPMATODPOB ONpelefsIOTCs Co-
OTBETCTBYIOIHUMH cTanfapTaMy. IIpu BhiGope uncia TpaHchOPMAaTOPOB yUH-
THIBAIOT KJAacC HalleKHOCTH NeHCTBHA HACOCHOH CTAHUHH H CTeNeHb OTBETCT-
BEHHOCTH HarpyaoK, pasfie/iseMBIX Ha KaTeTOPHH B COOTBEeTCTBHHM ¢ [IpaBu-
JJaMH YCTPOHCTBA 3JEKTPOYCTAaHOBOK. EcC/iH Ha CTaHUMH YCT2HOBJIGHO- He-
CKOJIBKO TPaHC(OpPMAaTOpPOB, TO NPH BBHIXOJe U3 paboTHl OJHOTO H3 HUX JO-
nycxKaercs rneperpyska ocraBlinxcd B pabore TpancdopMmatopoB. Benuunna
JIONYCTHMO}l aBapHHHON NeperpyskH 3aBHCHT OT JJIHTeJbHOCTH IEPerpysKd,
KOHCTPYKIHH TpaHcdhopMaTopa, crnocofa €ro oxnaxAeHHs H pajga LPYyrux
daxrropos. OObYHO OHA. He npesbimaer 20—40°%, HOMHHANLHOR MOIIHOCTH

TpancopMmaropa.
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Puc. 12.1. Cnaoson TpexdasHuifi TpaHchopMaToOp NEPEMEHHOTO TOKA

a — oGnufi sup Tpamchopmaroapa ‘TM-7500/35: J — 6ak; 2 — KOJMeCHHE KapeTkKM; & — D
— KOHCTDYKTHBHHE mapaMerpn: | -— IOMHBA Bec; 2 —Bec BHEMHON

BBOAB H BBIBOAH; 5 — OXVIAJHTENH;
-qacTtH; h — sricora; b — muprRa; { — ganAa
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P PacueTHas MouHocTh, XB-A, cHI0BO-

b ro TpaHchopMaTopa onpejessercs Lo
3l popmyne
N
Zt S=k T —B—
Fi Tigs COS @
. rae ke — ko3 dHUHEHT crnpoca, BeJHYH-

Ha Kortoporo Oepercsa B npene-
aax 0,60—0,95 B 3aBUCHMOCTI
OT uHcla palouHX arperaros
CTaHIHH, ee Ha3HayeHHs ® pe-
)KuMa paboThl;

Ny — HOMHHa/NBHAs MONIHOCTH MpH-
BOJHOT'O 3JIEKTPOJBHTATEs! Ha-
cOCa WJIH BCAIIOMOT'ATeJNbHOTO Me-
XaHHW3Ma, MPUCOEAHHEHHOTO K
TpaHchopmaropy, kBT (npH
MOJACYETe CYMMAapHOH MOLIHOCTR
3JeKTPOJABHIraTeli  pe3epBHHX
arperaToB He YUMTBIBAIOTCA);

Nxs — KIIJ cooTBeTcTBYyMOIMErO 3/€KT-
pOJBHraTeNs;

cos @ — KoedpuuMedT MOILIHOCTH, 3Ha-
YeHHe KOTOPOTro B 3aBHCHMOCTH
OT THIOpasMepa 3JeKTPOIABHIA-
tesas MeHsercsa ot 0,80 no 0,92.
Ecau ocBeTHTeNbHAasl CeThb [HTAETCH
. 5 5, musBAOT CHJIOBOTO TpaHodopMaTopa (YTO MO-
JKeT JONyCKaTbCsi JHIIb B CjAyd4ae He-
GOMBIIMX HACOCHHIX CTAHUHEH), TO K MOWHOCTH S Heo6x0omnuMo NpHOAaBATH-
CyMMapHYIO MOUIHOCTb OCBETHTE/NbHON HArPy3KH.

CusoBele TpaHChOpMaTOpPH YCTAHABJAMBAIOT B OTHAE/NbHBIX NOMCINECHHUX,.
NPUCTPOESHHBIX K 3JlaHHIO HAaCOCHOH CTAHIMH, HJIH HA OTKPHITHX IJOMIALKAX,
pacnojiaraeMbelX B HelocpeJCTBeHHOH 6/H30CTH OT Herc. Pasmepnl nmomele-
HUH W IJICIIAAOK ONpeAesdloTcss pasMepaMH TpaHc(opMaTopoB H IPOXOMAOE,
HeOOXOAUMBIX IJIi OCMOTpa, MOHTaXa M JeMOHTaxa TpaHcopmatopos. Ha
puc. 12.1,6 maHLl OpHEHTHPOBOYHEIE pa3MepHl H Bec TPex(asHBIX CHJIOBBIX.
TpaHchOpMaTOpOB MOMHOCTEIO X0 6 THIC. KB - A.

MacasHble BRIKJIIO9aTeNAH. B KayecTBe OCHOBHBIX arperaTtoB, BKJAIOUAIOMIUX
" OTKJIIOYAloIuX TpexdasHble aCUHXPOHHBIE 2JEeKTPOABHraTeN! NepeMeHHOr o
TOKa MOIIHOCTBIO A0 75 KBT u HanpsixkeHueM 10 500 B B HOpManbHOM pexku-
Me MX paloThl, HCIOJNb3YIOT MAarHATHbe nyckaread cepuit ITA u IIME. Tlpe
foJiee BEICOKHX HANpSAXKeHHAX Pa3pbiB IeNH MOJ TOKOM BBbI3bIBA€T HHTEHCHB-
HYI0 3JIeKTPOAYrY, OOKHTAIOUIYI0 KOHTAKTHl ITyCKaTessl U OMACHYIO IJs 00-
cJyKHBalomero nepconana. IlosroMy Aas BKIIOUEHUS H BHIKJIIOUEHHS 3JIEKT-
pPHUECKHX LeNell B CeTSX BBICOKOTO HANPAXKEHHA NPHMEHSIOT Mac/sHble:
BBIK/TIOUATENH.

Ilpu nanpsizxkennn 3—10 kB u cune toxa no 400 A npuMeHsIIOT Mac/sHble
BBIKJII0YATENH MHOTOOGBEeMHOrO THINA, XapaKTepPHOH OCOGEHHOCTBIO KOTOPBIX
ABJFETCS HaJHuHe MeTaJJIHIecKoro 6aka JOBOJbHO GOJNBILIMX pa3MepoB, 3a-
NOJHEHHOI'0 MAacJiOM, BLINOJHAICIINM DOJb JAyroracsiuiefi ¥ HU30JHDYIOIIeE.
cpeanl (puc. 12.2,a). Ilpu vHanpsAxenun 10—35 kB u cuse toka or 600 mo-
1500 A npuMeHAIT MacJasHble BHIKJIOYATENIH C Ayroracsmieil kaMmepoi, mMa-
JIBIM 00'beMOM MacJsa ¥ pasledbpHbIM BKJIOYeHHeM ¢a3 (puc. 12.2,6).

IlpuBox NMOABHKHBEIX KOHTAKTOB MAaCJSHBIX BHIKJAWOUaTesNeldl 0GOHX THMOB:
MOKeT ObIThb PYYHBIM, MeXaHHYeCKHMM (NPYKHHHBIM, NMHEBMATHUECKHM HJIH
MHEeBMOTHAPABAHYECKHM) H 2JIeKTPOMArHHTHHIM. BrIKTiouaTenn BHITYCKalOT
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Prc. 12.2. Maciiagble BHKJIOYATENH
a — MEOroo6beMENE BM3-6; 6 — manoo6bemuuil BMII-10

IIOJBECHBIMH H KPENAT HelNOCPEACTBEHHO K OTPaXIaIoulell CTeHe 30aHUSA HIIH
K PAMHEIM KOHCTPYKLHSAM. ‘

PasbenuHurTedn. [Ia51 OTKJIUEHHS OT CETH BHICOKOTQ HANpPAXKEHHA pas-
JHYHEIX alliapaToB, NPHOOPOB HIH OTAENBHBIX yYacTKOB IleNM NPHMEHSAIOT
paspeAnHHTE]AH (B 4aCTHOCTH, A0 H IOCAe KaXKIOro MacJsgHOrO BHIKJIIOUATe-
Jis 0693aTebHO HOJIKHBE GhITh YCTAHOBJEHH pPa3beAUHHUTENH, YTOOB MOXKHO
OLIJIO. OTK/II0UAaTh MAac/sHBIA BLIK/JIOUYATeIb OT CEeTH Ha BpeMs OCMOTpPA H pe-
MOHTA).

IlpaBnna TexHUYecKON 3KCIAyaTAIHH AOMYCKAOT MONb30BAHUE Pa3belu-
HHTEJSIMH TOJILKO TIPH CHATOH HATPY3Ke, T. €. MOCTIe OTKIIOUEHHS CHJAOBOTO
TpaHchopMaTOPa HJAH 3JEKTPOABHUIATEAS MACHSHBIM BHIKJIIOYATEJIEM.

I1pOMBIIIVIEHHOCTBIO  BHINYCKAKOTCS pPa3beIUHUTENH pAa3/HYHBIX THIOB
AJIst BHYTPeHHell H Hapy>KHOH ycTaHOBKH. PaswequHuTenu BHyTpeHHel ycra-
HOBKH. 11 HOMHHaJbHBIX TOKOB 70 1000 A o6GeuHO GBIBalOT Tpex(a3HBIMH.
BoJiee MouiHbie pa3beHHHUTENN H3TOTOBASIOTCS B MTOJIOCHOM HCIIOJHEHHH; OT-
JleJIbHBIE TOJIIOCH COENMHSAIOT B TPEXIIOJNIOCHBIH pa3befHHHTENb HENOCpPeACT-
BEHHO Ha MeCTe YCTAaHOBKY C IIOMOIIBI0 OMOPHBIX KOHCTPYKIHUH H MydT.

ITpuBoa pasbeauHuTesnell, NMPUMEHSEMBIX B 3JIEKTPHYECKHX cXeMaX Ha-
\COCHBIX CTaHLHI, KaK MPAaBHJIOQ, PYUHOI,

H3oastopn. B ycraHOBKaX BBICOKOrO HampsiKeHHUs H3OJATOPHl  CJAyXKAT
JUIA 3/IEKTPUYECKOH H30JSIIHH M NOAJEPXKAHUS TOKOBEAYIHX YacTefl pasany-
HBIX YCTPOHCTB H annapaToB.

Tokosenymue yactu (munbt). HeoGXonuMO#l NpHHANIEKHOCTLI0 KAKAOH
3VIEKTPHYECKON NN ABJAITCA COOPHEE IIMHE], K KOTODHIM 3HEPTHs MOABO-
JIATCSA OT NOHM3UTEJIbHOIO CUJIOBOTO TpaHchopMaTopa unn pupepa pacnpeje-
JIMTEJbHON CeTH H OT KOTOPLIX OHA pachnpefejsieTcs MEXIY HPUeMHHKAMH H
'KOHTPOJIbHO-H3MePHTeJbHBIMHE NpUGopaMH.

COopHble LIMHBI M3rOTOBJASIOT H3 Me[dH, aJIOMHHHS HJIH M3 craad. Jlas
JYHIIEr0 OXMaxKAEHHS LIHHH H3TOTOBJAIOT TPSMOYrOJbLHOrO CEueHHs B BHIE
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70J10C, YKPeNJIeHHbIX HHOAepKATeIAMA Ha pe6po MJH MJAlIMsl HA ONOPHBIX
H30J5TOpax.

Cuaosble KaGeau. JIs coeIHHEHHSA pPa3/HIHHEX 3/1eMEHTOB 3JI€KTPHYECKO-
O XO3SHCTBA HACOCHO! CTAHIHH MPHMEHSIOT CHJIOBbIe KalemH.

Hamepureanhsie TpaHcdopmaTopsl. HamepurenpHbie TpaHCHOPMATOPHI
(TOKa H HanpsKeHHs) CAyXKar AJs npeoGpasoBaHus >HEprH, NHTAIOIed H3-
MepHTeJbHbIE IPUGOPE! (BOMBTMETPH, aMIepMETPLl H Ap.), pele u BcoMora-
rTeJIbHble LeNnH.

TpaHchOPMATOp HANPSIKEHHA YCTAHABJIHBAIOT NPH HANPAKEHHM B CETH
380 B u shimie. PaGoTa H3MepHTeNbHBIX TPaHCGOPMaTOPOB OCHOBAHA HA TOM
e TPHHNHUNE, 4TO H paboTa CHIOBHIX TPAHCGHOPMATOPOB. B mensx BHCOKOTO
HANPSKEHHsA MTOXK/AIOYeHHe BOJLTMETPA, CYETYHKOB, peve M T. Il. BOSMOXKHO
TOJIBKO yepe3 TpaHc(OpMaToOp HaNpsAXeHHS. C BHICOKOBOJLTHOH CTOPOCHLI
o6MOTKa TaKoro TpaHc(opMaTopa PacCHHTHIBAeTCS Ha HampskKeHne CeTH, C
HH3KOBOJILTHOI CTOPOHB OGMOTKA HMeeT Hanpsxenne 110 u 220 B.

AMnepMeTpH H NOCHeOBarelbAble OOGMOTKH BATTMETPOB M CHETHHKOB
SHEpPTHH NOAKIIOYA0T K CH/IOBOH CeTH BBHICOKOTO HANDAXKEHHA HEDE3 TpaHC-
¢opMaTOpH TOKAa, yMEHBIIAIOLIYE CHIY TOKa B 06MOTKAaX yKa3aHHHX MpH-
Hopos. :

Mpenoxpaunureau. [Jiaa s3anuThl 3JIEKTPAYECKOH IlellH OT TOKOB Ype3Mep-
HOfl CHJIBl B Ii€llb BK/IOYAIOT IIPEXOXPAaHHTE]H, KOTOpbie NMPH [pPEBHIIEHHH
JONMYCTHMON MAaKCHMa/JbHOH BEeJHYMHEI TOKa IPEPLIBAIOT LEIb. I1naBkue
BCTABKHM STHX HpeloXpaHuTeNell NOAOHPAIOT TaK, 4T06H OHH OecnpensTT-
BEHHO NpPOMycKa/dH TOK HOPMaJibHOH CHJLI, a8 NPH Teperpyskax pacnias/i-
JIACH H pa3phiBa/y IeNb paHblile, YeM TOK Neperpysku CMOXKET MOBPeAdTh
npH6OPEL WK 3JIeKTPOABUTATE/Nb.

§ 78. CXEMBI SJIEKTPHYECKHX COEJWHEHHRA

CoelluHeHHe 3JeKTPHUECKHX JBHTaTejeli HACOCHOH CTAHIHH C JuHHed
5/JeKTponepefiaun OCYLIeCTBAAETCA ¢ MOMOLBI0 0G0pYAOBaHKSA, PACCMOTPEH-
HOTO HAMH B IpeAbAyIeM naparpade, 0 cxeme, ofecneunBalomedl s1eKTpo-
sHeprHefl Bce OCHOBHBIE H BCIOMOrare/bHble arperarbl CTaHIUH. [Tpunsaras
cxeMa 53/eKTPHYECKHX COEAHHEHHH BO MHOrOM ONpe/efiseT KOMIOHOBKY CO-
OpyeHuit W OGOPYLOBAHAS HACOCHOH CTAHIHH, CTOAMOCTbL CTPOHTEJLCTBA,
a TaKXe HaJeXHOCTb, JOJTOBEUHOCTb, YAOGCTBO H YKOHOMHYHOCTh ¢€e  3K-
chjtyatang. ’

B 3aBHCHMOCTH OT HasHaueHHMs H peXnMa paGOTH CTAHLUUH, THNA M YHC-
Jla YCTAHOBJIEHHHIX Ha Hell HAacOCOB MPHMEHSIOT PAa3/MuHbe CXeMBl 3/IeKTpH-
yeCKHX COeNHHEHHUH, KOTOpEe BHIGRPAIOT U3 COOOpaKeHu# HANeXKHOCTH H Oe-
sonacuocTd. HaexHOCTb ONpenenfseTcs B 3aBHCHMOCTH OT KJacca HacOoCHO#
crannuu. Ecii HACOCHAA CTAHLMs OTHOCHTCA K NEPBOMY KJAcCy HaAeXKHO-
CTH [efiCTBHS, TO UHCIO HE3aBHCHMBIX HCTOYHHKOB MHTAHHS HOJIKHO OBITb
He MeHee LBYX M NepepPHB B 5JeKTPOCHAGXKeHHH MOXKeT GLITh HOMYyIIeH TOJb-
KO Ha BpeMs aBTOMAaTHYeCKOro BBOAA De3€PBHOro IHTAHHA. "‘HacocHule
CTaHUHY BTOPOTO H TPETbEro Kacca HafeXHOCTH HEHCTBHA MOTYT HMeT
ONHH, [BA W GoJee HCTOUHHKA MHTAHHA. JTOT BONMPOC pellliaeTcs B KaXIOM
KOHKPeTHOM cJydae ¢ yueToM yGmTKoB (yllep6a) notpebHTeNs NpH [pe-
KpallleHHH NOAAYX BOJM, BbHISBAHHOM ABADHHHBIM OTKJIOYEHHEM 3JEKTPO-
SHEpTHH.

[puEnuNEaAbHOe 3HAYEHHE NPH BHIOOPE CXeMbl IJAEKTPHUECKHX COelH-
HeHHll W OIpeleNeHHH COCTaBa ee OGOPYNOBaHHS HMeeT HaNpsKeHHe IpH-
BONHLIX 3JEKTPOIBHraTeNeil OCHOBHHX HacocoB. [IBHrarend BbICOKOro Ha-
IpSKeHHs OMYCKAOT HENOCPeJCTBeHHOe NPHCOeJMHEHHe K JHHHH SMEKTPO-
nepefaun {6es yCTpoficTBA NOHH3HTENBHOH tpaHchOpPMATOPHOH IMOACTAH-
uun). TIpu HanpsKeHHH 3JeKTPOABHTATEeH HAaCOCHON CTAaHUIHM, MeHbUleM
HATIPSKEHHH JHHHY JEKTPONEPEeNayuH, CyMeCTBEHHYI0 POJb IPH pALKOHAIb-
HOM NIOCTPOEHHE CXeMbl 3/1eKTDHUECKHX COCJHHEHHH Hrpaer NpaBUJIbHbBIH,
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TeXHHYeCKH W KOHOMHYeCKH OOOCHOBaHHBIH BHIGOD uHC/Ia U MOIMHOCTH CH-
JIOBHIX TPaHC(OPMATOPOB.

Ilpu BHIGOpe TpaHchOPMaTOPOB B COOTBETCTBHH CO CXEMOH 3JeKTpHuUE-
CKHX COeIHHeHHH HaMeualoT HeCKOJbKO TeXHHUeCKH HamboJjee lLiesecoobpas-
HbIX BapHaHTOB YHCJA, MONIHOCTH H THIA TpaHcGopMaTopoB, a 3ateM N/
HHX NPOH3BOIAST TEXHHKO-3KOHOMHYeCKHe cpaBHeHHs. [Ipu 3ToM B Kamuranib-
Hble 3aTPaThl BKJOYAlOT CTOMMOCTh He TOJNBKO TPaHC(hOpMaropoB, HO H Ave-
eK 3JIeKTPHUECKHX pachnpe/eJHTeNbHbBIX YCTPOHCTB BCeX HANPAXKeHHH,

Kax npasujo, NIpHMeHAIOT TpexdasHble TpaHcHOPMATOPHl, 3aTPaTH Ma-
TE€PHAJOB, CTOMMOCTb H NOTEPH 5HEPrHH B KOTOPHIX MCHBbILle, 4YeM B Tpynne
N3 Tpex OJHO(asHbIX TPpaHCHOPMATOPOB ONAMHAKOBOH HOMHHAJNBHOH MOLI-
HOCTH.

IIpn HeOOXOAHMMOCTH YCTaHOBKH HECKOJbKHX CHJIOBHX TpaHchopMaTo-
POB CJelyeT CTPEMHTbCS K IIPHMeHeHHI0 He 6ojee ABYX-TPeX CTAHAAPTHBIX
MOIHOcTeH. D10 O6Jeruaer 3aMeHy NOBpPEXKIEHHHX TPaHC(HOPMATOPOB H Be-
JeT K COKpallleHHIO CKJIaACKoro pesepsa. BecbMa KemaTesbHa YCTAHOBKaA
TpanchoOpMaTopoB OAMHAKOBOH MomHOocTH. OZHAaKO TaKoe peuleHHe He
BCerja BBIIIOJTHHMO.

BriGop cxeMbl 3/eKTPHYECKHX COeXHHEHHH IIPOM3BOAMTCS C Y4eTOM THIA
(acHHXPOHHBIA, CHHXPOHHBIA) NPHBOJHEIX 3/€KTPOABHIaTe/ell OCHOBHHIX Ha-
COCOB, HX MOIUHOCTH H NMPHHSTOro crocofa myckKa (a2CHHXPOHHBIH HMYCK OT
MOJTHOTO WJIH NMOHHMKEHHOrO HaNpsiKeHHs, NYCK Pa3sBOPOTHBIM ACHHXPOHHBLIM
JOBHraTeJeM HJIH CHHXPOHHBIH 4aCTOTHBIH IYCK OT MYCKOBOro arperaTta MeHb-
el MOIIHOCTH). CyHIeCTBEHHYIO POJIb B BHIGOpE CXEMBI 3JEKTPHUECKHX cOe-
NHHEHHH UTpaeT PeXXHM PabOTH CTAHIHH — KPYIJIBIH TOJ HJIH TOJILKO Ope-
Je/JeHHbIH NepHOMA, MOJHOe BPeMs CYTOK HJH TOJBKO HECKOJbKO WacoB B
cyTkH. Pexum paboTel onpenesisieT BO3MOXKHOCTh NPOBeNEHHS KaNHTaJbHBIX
H IIJTAHOBBIX NPOQHIAKTHYECKHX PEMOHTOB, OCMORDA M YHCTKH 3JEKTPHYECKO-
ro 060pyLOBaHHSA.

IIpu Hanuukn BOJH3M HACOCHOHN CTAHIHH HACEJNEHHBIX MYHKTOB MJIH IPO-
MBILJIEHHBIX NPEANDHSATHH CXeMy 5J1eKTPHUeCKHX COeIWHEHHH BHOHPAWT ¢
YYeTOM KOMINIEKCHOTO 3JIeKTPOCHAOXKeHHs Bcex INOTpeGHTeNell 3HEPTHH.
Ilpn 3tOM yunTHIBaIOT Karteropmio mnortpeGureleli, TpeGyeMylo HaleXHOCTb
NUTaHHsA ¥ HeOOXOJHMble pe3epBbl. C YUE€TOM BCEro BHILEH3JIOXKEHHOTO I1IDH
pa3pafoTKe CXeM 3IJIEKTPHUECKHX COeJAHHEHHH HACOCHBIX CTaHIufi Hauboiaee
YacTO NPHMEHAIOT PSIZ THNOBHIX peweHu# (puc. 12.3).

CxeMa coequHeHM, IPH KOTODOH IPHBOIHOM 3JeKTPOABHraTeNb KakK-
LOro OCHOBHOTO HacOCa HeMOCPeACTBEHHO COeHHEH €O CBOHM TIOHHIKAIO-
MMM TPaHCHOPMATOPOM H JHHMeH 3JeKTponepenaud (cxema I, TmoOJyumBs-
asg Ha3BaHWe OMMHOYHOro GJI0KA), IPUMEHSIETCA Ha CTAHIMAX C OXHHM ar-
peraToM MJIH ¢ arperataMy 60JIbIIOH €IHHUYHON MOU[HOCTH.

OVIEKTPHUECKYIO CXeMy CO CIapeHHBIMH 6JI0KaMH, IpH KOTOPOil K KaikK-
noi JISII uepes cBoil moHMXKalOmMi TpaHCHOPMATOP MOAKIIOUEHO MO ABA
arperata (cxema /), IpHMEHSIIOT HA HACOCHBIX CTAHIHUAX C GOJBIIHM YHC-
JIOM arperaTos GO/bLIOH H cpelHeH MOIIHOCTH. XapakKTepHO#l 0OcobeH-
HOCTBIO 5TOH CXeMbl SBJAAETCA HaJMuHe CHCTeMbl INHH BEICOKOTO Hampsiike-
HHsl, obecrneunBalomel noxcoeanHenne k JIIT aw060ro u3 CHIOBHIX TPaHC-
(popMaTopOB.

CxeMa coeluHeHH#i ¢ YKPYIHEHHBIMH Gjokamu (cxema /I]) mpuMeHser-
Cl Ha HaCOCHBIX CTAHUHAX C OOJBUIINM YHCJIOM CPABHHTEJABHO HeBOJbHINX
MO0 MOLIHOCTH arperaroB. JIGKTPOABHTATENM B 3TOM CAydde NOACOeLHHS-
I0TCA K CHJIOBOMY TPaHC(OPMATOPY ¢ NMOMOINBIO CHCTEMB IIHH HU3KOro Ha-
NP SIKEeHHS.

Cxembt I—III npenycMaTpHBAaIOT 9JeKTpOcHAGKeHHe HACOCHOR CTau-
OHH OT ONHOT'O HCTOYHHMKA nuTaHHuA. Ilpu aByx u Gojee He3aBUCHMBIX WcC-
TOYHHKAX IHTAHUA TAKXKe BO3ZMOXKHO YCTPOHCTBO CXEM 3JIEKTPHYECKOro coe-
JAHHEHHA ¢ OXMHOYHBIMHA (cxeMa IV) u ykpynHennsimu (cxema V) Gnokamu.

B kavecTse mpuMepa Ha puc. 12.4 nprBemeHa ynpolieHHas cxema 3JeK-
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Puc. 12.3. Ilpunnmrrasibble CXeMBl 31EKTPHIECKUX coelMHENHH HACOCHEIX CTaHILHH

| — sjlekTpoasuraTtenb; 2 — cuiopol TpanchopMaTop; 8 — MacAAHBIA BLIKHOTATRNh; 4 — pazbeIUHHTEJb;
5 — LIMHE BBICOKONO HAMPSKEHHS; 6 — LIHHB HE3KOMO HampsiKeHEA

TPHYECKHX COeJMHEHHH BOJONPOBOZHOH HACOCHOII CTAHIMH TMEPBOro Kjaacca
HAMEeXHOCTH LefcTBUA ¢ NMPUBOAHBIMH 3/1€KTPOABHTATENSIMH HH3KOro HamNpd-
sxenusi. Kak BUIHO H3 ATOH CXEMBI, 3JeKTPHUSCKas SHEprHs IIOABOAATCA He-
pe3 pasLeqHHHTENb K IIHHAM BBICOKOIO HANpSXKeHHS OT ABYX HE3aBHCHMBIX
HCTOUHHKOB MuTaHHA. OT IUMH BHICOKOTO HANPSIKEHHs SMEKTPHUECKHH TOK
Yepe3 pasbelNMHHTEJN ¥ MAC/TAHBE BHKJIIOYATeJH MOAAETCA K  CHIOBBIM
TpaHc)opMaTOpaM, a OT HHX — K IIHHAM HH3KOrO HaNpsXKeHHd, K KOTOPLIM,
B CBOIO O9Yepejb, IPUCOENUHEHH YKDYNHEHHBIe OJOKH TPYII 9J1EKTPOABUIA-
TeJaeH.

I1I4Hbl BHICOKOTO M HH3KOTO HAMDSMKEHHS C MOMOIIbIO DAbefHHHTE/CH
‘pasiesieHBl Ha CeKILHH, 4TO NO3BOJISET IPOM3BOJHTD OCMOTp H PEMOHT SJCK-
TpHYecKOro 0G0pYAOBaHUA cXeMbl U 0fecHednBaeT NUTaHHE KaXIOro S.cK-
TPOJABHraTess OT JIOGOTO CHIOBOTO TpaHedopMaTOpa H HCTOUHHKA SJIEKTPO-
snepruy. [Ipd HeoGXOAMMOCTH JanbHefillee TMOBBILUEHAE HALCKHOCTH SJAEK-
TPONHMTAHHSI HACOCHON CTAHIMH MOXKeT ObTh JOCTHTHYTO Ny6nupoBaHHeM
ONHHAPHOU CHCTEMBI IIIHH. _

Ha puc. 12.5 mpuBeJeHa cxeMa 2JIeKTPUIECKHX COeIHHEHHH AHAJOTHUYHOH
HACOCHOI CTAHIYH, 000PYIOBAHHOH 3JIEKTPOJABHTATE/AMH BbICOKOrO HAIpi-
KeHnsi. dnexrpuueckas sueprus ot JIDIT vepes paszbelHHHTENH U MACIAHDIE
BBIKJIIOYATEJH MOLAETCS HA IIHHB BLICOKOTO HANpPAMXKEHHHA, K KOTOPBIM HAl-
JIeXKAMUM 06pa30M IPUCOeNHHEHbl 3JEKTPOJBUTATE/IH HACOCOB. OrcyrcTBHE
NPOMEXKYTOUHOH TpaHCHOPMALKMH SHEPrHH 3HAUMTENHLHO YIpOULAeT CXeMy i
yAelIeBAsieT CTPOUTENbCTBO cTanuwy. IIpy sToM credyeT, oQHaKo, HMETb B
BHAY, UTO CTOHMOCTD 3J€KTPONBHraTeleH H HX Macca BO3DPACTAlOT C yBEIH-

Mo T3NZ St . Joi?

\ Puc. 125. CxeMa 5JIeKTDHYECKHX COENMHEHHH HacocHoll
‘CTAHIHH C IBHTATeNSMH BHICOKOrO HanpsiKeHHs
Puc. 12.4. CxeMa SJeXTPHYECKHX COENHHEHHH HACOCHOI
CTAHMHH C ABHTaTeJSMH HH3KOTO HANpsXeHHA

255



YCHHEM HAanpsiXeHUA. PeMOHT ajiekTpoaBHrartesell BHICOKOrO HanpsaXeHus
#3-3a GOJIBLIOTO KOJNMYECTBA H30MSALMH TaKkKe sBaseTcs Gosee CAOXKHBIM H
JOPOTUM.

Il NpoeTOTH H306DaxeHns cxeMbi SJIEKTPHYECKHX COEIHHEHHH Ha pHC.
12.3—12.5 npuBenenn! B 0xHOMHHEAHOM HauepTaHHH. PaAKTHYECKH Ke KaXK-
Aaq JMHAS COGNHHEHHH, YCTAHOBJEHHBIE Ha Hell MAC/AHLIE BHIKIIOYATEND &
BCE OCTAJbHBIE 3JIEMEHTBl yTPAUHBAIOTCS 10 YHCIY (as.

§ 79. TPAHC@OPMATOPHI:]E NOACTAHUHH
R PACTIPEEJIHTEJNBHBIE YCTPORCTBA

Cuuosbie Tparcopmartop co Beei annapaTypoi, obecneynBanomel ix
MOPMAJIbHYIO SKCILIyaTaluio, 06pasyloT TpanchOpMaTOpHYIO NOXCTAHIAIO
(TII), a oBopynoBanue, npexnasHavenHoe s TIpHeEMa H pacnpefesenus
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Puc. 12.6. Monusnrenvuas TPaHChOPMaTOpHAT MOLCTAHLHS OTKDBLITOTO THIa
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5/IeKTPHUECKOl SHepruH, BXOANT B COCTAB pacnpeleUTENbHbIX YCTPOHCTB:
(PY).
B 3aBHCHMOCTH OT HanpsAXKeHUs JHHHKH 3JEKTDOINEepeAaiy (J13I1), momu--
HOCTH M HA3HAYEHHUS HaCOCHON CTAHLMH 10 CBOEMY KOHCTPYKTHBHOMY Bbl-
MOJHEHHIO TPaHChOPMATOPHBIE IOACTAHIHE MOTYT GhITh! )

OTKPHITHE OT/eTbHO CTOSIIAE MM NPHMBIKAWOUiKe K 3AaHMIO HACOCHOH
CTaHHUHU; .

3aKpHITHE OTAENbHO CTOfIIKe, TPHCTPOEHHbIE K 31aHUI0 HACOCHOH CTaH-
IMH WIH 3Ke BCTPOeHHLIE B HETO;

cToNI6OBEIE, BCe O6OPYJOBaHHE KOTOPHIX YCTaHAB/JIMBACTCA OTKPHITO Ha-
CcrelraibHEIX KOHCTPYKIMAX WK Ha onopax JI9IL

OtkpEIThe oTAenbuo crosiuue TIT xapakTepHbl 1/ KPYNHBIX HACOCHDIX.
cTaHNHE ¢ GOIBIION CyMMapHON MOIIHOCTBIO 3JCKTPOABHrATEesNeH H HHTA-
nuem ot JIDIT manpsxenuem 35 kB u
Boime. Takue TpaHchOpPMATOpPHBIE MOXA- a I-I
CTAHIHH [PEICTaBAAIOT COOOH CIOKHBLIC 7680 0]
COOpYeHHs, IPOeKTHPOBaHHE W CTPOH-
TEJBCTBO KOTOPHIX SIBJSETCS IPEeAMETOM
psilla CaMOCTOSATENbHBIX JHCUHMIVIEH. B
KauecTBe mpwMepa Ha puc. 12.6 nokasa-
HO THIIOBoe pemieHne noHusHreapHoi TII
nanpaxenueM 35 xB ¢ oaHEM Tparcdop-
MAaTOPOM, IHMTAeMbIM OTBETBJACHHEM OT [::]
onHoi aunuu. JIas samutel  TpaHchop- s
MAaTOpa CO CTOPOHBI BbiCOKOTO Hampsxe- & ,
HHSL YCTAHOBJIEHH Pa3beIHHUTENH H LA
nJaaBkHe npepoxpanuread. Iuranune PY
HH3KOTO HAMPAXKeHHS OCyllecTBJdeTCo L Z
yepes MacJgHbie BRIKJIYaTedH. P u

“OtkpuiTeie  TII, npuMHKawIHe X
3LAHHI0O HACOCHOH CTaHUMH, TNPHHIUIH- T
aJbHO He OTJAKYAIOTCA OT OTARNbHO CTOf-
mux, Ho 06/1a7a10T TI0 CPABHEHUIO C HH- IASIITIISIIIS I
MH IpeuMylilecTBaMH, RaKJ0YaomuIMHCA T
rMaBHEIM 06pasoM B IKOHOMHH NPOU3- 7
BOACTBEHHBEIX IIJIOWIAfed H B HEKOTOPOM ‘ -
YMEHbIUEHHH CTOMMOCTH CTPOHTEJbHOA
JacTH. L

3akpeiTOe  pa3MelleHUe  CHJIOBBIX
TPpaHc()OpMaTOpPOB HACOCHBIX CTaHIUH
5KOHOMHUYECKH ONpaBJaHO NPH HamlpsixKe-
nuu JISII no 10 kB Bkawunrtenpno. Ha Tl
pHC. 12.7 jaHB TpPUMEpPH BHIIONHEHHS & @WEQMFTN\
OTAEJbHO croAmux Tunoseix TI1 Hanps- T e
xKennem 6—10 kB, paspaboranunx I'TTA 2680 2680
TaxnpoMmanexkrponpoekr. Tpancdopma- > S
TOPHl YCTaHOBJEHH! B OTAENbHLEIX KaMe-
pax c¢ BeIxonoM Hapyxky. I[lomelnenue
BCIOMOraTe/JbHOH  3JIeKTpoalnapaTypH -
OTJI€JIEHO HEeCcropaeMoii CTEeHOH H HMeer Z
CAMOCTOATENbHLIA BxoA. Tpanchopmaro- ~ %
pPH BHIKATHIBAIOT M3 KaMep HIHPOKOMH
(puc. 12.7, @) unu y3xkoit (puc. 12.7, 6) :
CTOPOHOK B 3aBHCHMOCTH OT OOIIell KOM-  Puc. 12.7. OTAeNBHO CTOSIHE 3aKPhi-
NOHOBKH moAcTaHuuu. CTPOUTeJbHLIE  The TPaHCHOPMATODHEIE CTAHIHH
KOHCTPYKUHH 3hanus TII onpenensiores 47 g{bﬂgropggmogmggggg,;;;ﬁ;ggggf &

MeCTHbI_MI/I YCJ'IOBPI.HMH. aByxrpatcopMaTopHasn nopcTaHuAs 66—

 3aKpLITBle THNOBHIC NOACTAHIMH MO- o KBy 2080 C020) wl o © CTuocTomTeIl

7
u

Ik

—1

2740
o
i
!
NN

1
[+
(<1 Q!
1
O |
i
oL
0570 ;
- 7500 rg !

~
NN

;e

AN
[INNNENN

| ANAANNN A

- — — 1 4

IR Tz

o0~

47995 2 1995 |

N

257



IyT GHITh NPHCTPOeHHBLIMH (cM. puc. 10.30) u BeTpoeHHmME (cM. puc.10.26).
Tpancopmaropnsie KaMephl B 5TOM clyuae JOJKHE GHITh OTAeMEHbl OT APY-
THX IPOM3BOACTBEHHBIX MOMEINEHHH KamHTaJbHBIMH HECrOPAEMBIMH OTpax-
NAOMUMH KOHCTPYKUHAMH H HMETh HEINOCPeACTBEHHBIH BHIXOJ[ HAPYXY.

B oTneJbHBIX ciyuasx HOHHMKAWIMHEe TPAHCHOPMATOPLl YCTAHABIHBAIOT
BAOJb MAUIBHHOIO 3N aHHUA HACOCHOH CTAHIUH U 32KPHIBAIOT ¢ GOKOB MeTaJ-
JIMYECKOH CETKOM, a CBepXy TOHKOH JIHCTOBOH cTaJblo. Takoe pellleHHe sB-
JSA€TCs JEIeBEM, NPOCTHIM H II03BOJIAEeT HCIIOJNb30BATh MEPErpy30UHyIO CHO-
cobHocTh TpaHncopmaTopoB. Tpaucdopmarop B 3ToM caydae LOJXKeH GHITh
BbHIOpAH B HCIOJHEHHH, NPEAYCMOTPEHHOM JJs HADYKHOH YCTAHOBKH.

Ha cT0oN60BHX MOJCTAHIUSX LONYCKAeTCH YCTAHABAMBATb OMH TPAH-
cdopmarop mowmHocThIO He BHIe 400 KB-A. Takum 06pasoM, 5TH moOACTaH-
LMK HaxXOJsT NPHMEHEHHEe JIMIIb B COYETZHHUH C OTHOCHTEJbHO HeGOJBIIHMH
H30JTMPOBAHHEIMH HACOCHBIMH YCTAHOBKAMH,

PacnpenenntenpHble yCTPOACTBA BONONDPOBOAHBLIX M KAaHAJH3ALHOHHLIX
HAaCOCHBIX CTAHIHH, Y KOTOPBIX HANPSKEHUE NPHUBOMHBIX 3JIeKTPOLBHTrATENel
OCHOBHEIX HacocoB He npesbumaer 10 kB, ycTpaHBaioT 3akpLITHIMH B IOMe-
IEeHHAX, IPUCTPAUBACMBIX K 3[JaHHIO HAaCOCHOH CTAHIMH HJIHM BHIFOPAXKHBA-
eMBIX BHYTPH €ro.

dneKTpuyeckoe o6opynosauue PY pasmemaercs ZByMs ClocoGaMHu:

B KHDIHYHBIX HJM XKeje300eTOHHBIX KaMepax co cOOPKOH Hemocpenct-
BEeHHO Ha MeCTe;

B KOMIIJIEKTHRIX YCTPOACTBAX 3aBOACKONO M3rOTOBJEHHUS.

IlpaMenenyne KOMIVIEKTHLIX YCTPOHCTB YIpOLIaeT H YCKOpPAeT MPOEKTH-
poBaHue u coopyxenue PY, ymenbmaer o6beM NOMeLEHHT, yIPOLLAeT CTPO-
HTEe/JbHBIE N MOHTaXKHBIE paGoThl, 00/ieryaeT pacIIHPEeHHe H PEKOHCTPYKIIHIO.
Kpome Toro, nosbimaercss KayecTBO yCTAHOBKH, HaNeKHOCTH ee paGoTHI,
yA00CTBO ¥ GesomacHOCTb o6c/yKuBanus, O6mue TONOBHE PACXOLH IO 3K-
CIIyaTalHH KOMIUIEKTHHIX PY MeHbwe, yem npu ycTaHOBKax ¢ KaMepamu
cBopHOro THIA.

KoMniexTHble pacnpenesnntesbHEle YCTpoHCTBA Hauyadu LIUPOKO NpUMe-
HSTb B NMOCJAEAHEE BPeMsi, a OOJIbIIMHCTBO AEACTBYIOMINX CTAHUUHA BBHIIOJHE-
HO ¢ PY cGopHOfi KOHCTPYKIUH B OTHEJbHBIX KAMEpax.

Komnonoska c6oproro ycTpoiicTsa ¢ OZHOE CHCTEMOH HIHH pasjelsiercs
Ha JiBe IPYNNKBL @) C OTAENbHO CTOSIIHMH KOHCTPYKUHAMH Y JIBYMs KOpHIO-
pamu ofcaykuBanusi; 6) ¢ KOHCTPYKIHAMY NPHCAOHHOTO THIA ¥ ONHHM KO-
puLOpOM OOCIYKHBAHHUS. _

CGopnas otnenbHo CTOSAsA KOHCTPYKUMA (puc. 12.8) nmpexnassauaercs
AUt OTBETCTBEHHBIX IOACTAHUIHHA H [03BOJSET NOAKIIOYATL P¥Y K JUHHSIM
3JEKTpONepenayn ¢ NOMOLIbIO NOA3eMHEIX Kabesell WM BO3EYUIHBIX JHHHE.
IluHHble Pa3bERHHATENH OTAEJNAIOTCS OT ILUMH TOJKOH ¢ MPOXOXHHIME H30-
JASATODaMH, 4TO [IOBBIIAET HAAEXKHOCTb PV, 3amuiag IIHHL OT OnJaBJeHHs
AYTOH IpH OWHKOGOUHBIX ONEepPalHsX ¢ IUMHHLIMH Pa3belHHUTEIIMH. JIHHEH-
HbIE PA3BEJMHATENH HAXOMATCS B HUXKHEH MM BepXHell 4acTH Kamephl B 3a-
BHCHMOCTH OT THIIA BBOJA — KaOeJbHOro WM BO3AYIIHOrO. MaciasHble BHIK-
JII0UATeNH, KaK NPaBH/IO, MaJ006GbeMHbIe, YCTAHABIHBAIOT B I[EHTPe KAMEpHL.
Tpanchopmaropnl TOKa ycranaBAMBaOT BePTHKAJbHO HJHM TOPH3OHTAJBHO,
HMHOTa HX HCNOJBL3YIOT B KavyecTBe NPOXOAHEIX H30/sTOpoB. CHJOBBHE Ka-
Genu JMHUA BEIBOAAT W3 KaMep HApYXKYy C NOMOIIBIO TPY6 — KepaMHYeCcKHX,
CTA/IbHEIX HJIH acOecTOUeMeHTHBIX. 'KOHTponbHbIE KaGegH NMpOKIadbLIBAIOT B
KaGeJIbHBIX KaHaJaaX, NepeKPHBAEMBIX ChEMHBIMH MIHTAMH H3 HecropaeMolix
MaTepHanoB. Ecan B nomemensn PY ycranosieno anekTpoTexsnueckoe 060-
pymosanue ¢ (apdpopoBoii H3OJIALHEl, CNENHaJLHONG OTOMJEeHHs He Tpedy-
eTCo.

B PY npucnonnoro tuna (puc. 12.9) Bce 3/1eKTpoobopynoBanue o6cay-
MHBACTCHA H3 ONHOTO UEHTPAJbHOTO KODHAODA, YTO CYLUIECTBEHHO yXYAlUIaer
YCJIOBHST MOHTAXKa M 3KCIVIYaTallHy 110 CPABHEHHIO ¢ KOMIICHOBKO# ¢ AByVS
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‘Puc. 12.8. C6opHoe pacnpeje/nHTelbHOE yerpolicteo  6—10 xB ¢ omuoit cHCTeMOHR IHH

KopHaopaMu OGCHYKHUBAHHS, HO NO3BOJSET YMEHbIIHTb pasMephbl NOMeENLe-
nusa PY.

[1pu KoMnoHOBKe cOOPHOrO YCTPOHCTBA ¢ ABYMs CACTEMaMH LUMH 3[aHHC '
BBIMOJIHSieTCS (IPH DPUMEHEHHH Mano00beMHBIX BHIKJIIOUATe/Iel) OXHO- WY
JBYX3TaXHBIM B 3aBUCHMOCTH OT THIA BBOJOB: KAOEJbHBIX WK BO3MYIUIHBIX.
Jlna kaGeabHHIX BBOJMOB WeJecO00pasHo COOPYXaTb OAHO3TAXKHOE 3NAHHE;
[pH HeOOXOLUMOCTH TpHcOoeNuHenust K PY BO3JYIHBIX JHHUH NONXKHa GBITh
BHITOJIHEHA KabesbpHas BCTaBKa € IepeX0ofoM Kabess Ha BO3LYIIHYIO JIMHTIO
Ha cron6e B6u3u 3aanud PY. [Ipu pasmenieHuu o60pynoBaHHs B ABa 3Ta-
K4 BO3MOXKHO IIPHCOeLMHEHHe BO3AYLIHLIX BEIBOJLOB Ge3 KabesbHOH BCTABKY.
OnHako mepexol Ha ABYXITaXHYI0 KOMIOHOBKY PE3KO YCJIOXKHSET CTPOH-
TEJbHYIO 4acCTb H B OOJBIIMHCTBE CAyyaeB OKa3hiBaeTcs HeueaecooOpa3ybIM.

KoMIIeKTHEHEe paclpeleauTenbubie yerpofictea (KPY) npeacTasasiorT
co6oii Ea6op MeTaTuuecKuX MKadoB cO BCTPOECHHBIMH B HUX 3JIEKTPHYECKH-
MU anmnapaTaMmi, NpuGopaMy H3MepeHHs, 3allUTHl, aBTOMATHKH, CHTHAJIH3a-
Mg ¥ VIpaBJEHHA, a TakXke BCIOMOTAaTe]bHbiMH  ycrpolictBamu. IIxadsl
KPY u3roTOBJSIOT H3 JUCTOBOM CTalH TOJIUMHOR 2—3 MM H W3 CTaJbHBIX
THYTHIX H TpokaTubix npoduiell. KPY BBHINOJIHAKT CO CTAUHOHaPHOH ycTa-
HOBKOH 0GOPY/IOBaHKs HJAHM C BEHIKATHOH TeseXxkod. B szasucuMmoctu OT cXe-
MBI aIlapaTypa OIHOTO 3JEKTPHUECKOrO IPHCOeIMHEHHS MOXKET ObiTh pas-
MelleHa B OJHOM HJM B HECKOJIbKHX COeJHHEHHBIX MeX1y cofoi mikagax.

lIxa¢ps KPY, cepuiiHO BhIIyCKaeMbie OTEYECTBEHHOH INPOMBIIJIECH-
HOCTBIO, UMEIOT OJHY CHCTEMY IIHH, pacCUHTaHbl JJs1 YCTAHOBKH Haj YpOB-
HeM Mops He Bbmie 1000 M u npenHasHaYyeHEl B OCHOBHOM JJIf OAHOCTOPOH-
Hero obCIyXUBAHHI.

B kayectse npuMepa Ha puc. 12:10 nokasan mkad KPY 10 kB ¢ BEABHXK-
HBIM BoKAOgaTeseM BMII-10. Hkad pasmeseH Ha ueThipe oTceka: [ - OT-
cex cGopHux muH; /] — orcex BuiKaouatens; I/l — orcek ¢ TpaHcdopma-
TOpaMH TOKAa M KOHLEBHIMH KaGelbHHIMH pasfienkaMH; [V —oTcek ¢ mpu-
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GopamMu peseHHOH 3alUHTH H H3MEpEHHsl. Bukmouatear BMII-10 ¢ mpy-
xuaHuM npusogoM [TIIM-10 (unu ¢ 5MeKTPOMarHHTHHIM HPHUBOJOM [13-11)
YCTaHOBJIEH Ha TeJeXKe ¥ MOXKeT GbITb BHIABHHYT U3 mwxata Aasg 0CMOTPE,
peMOHTA H HCILITAHHS. o -

TIpu nmsxom nanpsuxkenud 380 u 220 B npuMensior npocrefiline 3aKphH-
THIE pacnpele/HTeNbHbe YCTPOiCTBa — paclpene/nTe bHbe LHTL B kaue-
¢TBe OTKJIOYAIOLIUX ANNapaToB Ha HUX YCTAHABJHBAIOT MATHHTHBIE ITycKa-
Tenu, pyOUNbHUKH, NJIaBKHE [PEJOXPAHUTEJ]H, aBTOMATEl U KOHTaKTOPHL.

IIl4Th KOMIJEKTYIOT H3 HeOGXOAMMOro uucsa maHesef, MNpeiCTaBJA0-
mux co60# MeTaJIHuYecKHi KODIMYC CO CMOHTMPOBAHHBLIMH HA HEM SJEKTDH-
YeCKHMH ANNapaTaMH M NpuGOpaMu, MHHAMH Ha H30MSTOPAX ¥ NMPOBOAAMM
BTOpKWUHBIX Lenef. [lanenn COefHHAIT MEXIY cobofi B IMTH 6OJTAMH.

Pasmeps nomemennit PY onpefeasiorcs raGapuramu oGOpyNOBaHHS,
YECAOM SUeeK, YCTAHABJIHBAEMBIM CXeMOH# SJEKTPHICCKHX COeUHEeHHuH, U
HAHMEHBIIHMH JONYCTHMEIMH PACCTOSHHSME MEXAy annapaTtypoH u sneMed-
TaMH 34aHuH, 06eCredHBAalOMHMH YA06CTBO MOHTaXa H 6e30nacHoCTb 00-
cayxuBanus (raba. 12.1).

TABJIMLA 2.1
PasMep, cM, B CBETY [pH Hamps-
Keneu, KB
{loxasaTemy
1—3 6 10
PaccTosTHEE MeXAy NpoBOZaMu pasHmx $as, a Takke OT
TOKOBEAYIIUX 9acTell 1O 333eMJEHHLIX KOHCTPYKIHH 312-
HUS 7—5 10 12,5
PaccrosiHEe OT TOKOBEAYLIHX 4YacTeR A0 CIJIOIIHHX OrpaxK-
MTenn e e e e e e e e e e e e e e 10,5 13 15,5
To e, 4O ceTdaThIX OTpaskAeHufE . . . . . - « . - 17,5 20 22,5
BHICOTa DAaCIONOKEHHS IOJBX TOKOBELYIIAX uacTefi, IpH
KOTOpo# He Tpe6yeTcda OTpaHMYeHHH . . . . . . . 250
PaccTosiHHe MEXIY OTpaKAeHHLIMH TOKOBEAYLIHMH 4dac-
TAMH, PACHOJOMEHHBIMH ¢ ABYX CTOPOH KOpHAOpa . . 200
[lluprHa KOpHAOPA OIHOCTODOHHEro OOCAYXKWBAHHA . . 120 | 150 | 200
BEICOTA MPOXOAA . o+ = « o o o = o e e . e e . 190
PaccrosiHde OT HaWHHSWIEH TOYKH TIPOBOLA BO3AYLIHBIX
BBojoB B PY gm0 seMmsE . . . . . .. . 450

TMomenienre PY HanseXuT TPOEKTHPOBATb, KaK NpaBHI0, HA YPOBHE
MOHTAXHOM IJIOIANKH H TNPeHMYIIeCTBEHHO 6e3 ycTpOHCTBA MOJABAJIOB. Ho-
nycKaeTcs YCTpOHCTBO BXOJa B moMellende PY u3 MallHHHOTO 3ana. Bce
nomenienus PY u TII (3a HckaoyeHHeM NOMelleHHH, B KOTOPHIX MOCTOSIHNO
MPHCYTCTBYET 06GC/AY:XKMBAIOMIMA MEpCoHan) MOXHO COODPYXKaTb Ges 'OKOH, ¢
HCKYCCTBEHHBIM OCBELIeHHEM.

Ha ne6osnbnx HacocHHX crannusax auefixu KPY u pacnpenenuTesbHule
UATH JONYCKAeTCsl YCTAHABJIHBAThb HENOCPE/NCTBEHHO B MAINHHHOM 3ale.

[JIABA 13
ABTOMATH3AILIHA HACOCHBIX CTAHILHA

§ 80. OCHOBHBIE 3JIEMEHTbl CHCTEM ABTOMATHKH

B KauecTBe MMIyJbca, yOpasJsiomero paboroi nacocos 1 moabema, cie-
AyeT NPHHHEMATh YPOBEHb BOAH Ha NIEPBOM M3 OYHCTHBHIX COOPYXEHMH Ha
CTAHIHAX C NOBEPXHOCTHBHIM HCTOYHHKOM BOAOCHAGXKeHHst (OGBIYHO CMEcH-
TeJb) HJH yPOBEHb B BOLOCGOPHOM pe3epByape YuCTOR BORHI IPH MOA3EMHLIX
HCTOUHHKAX BOZOCHAOXKeHHs. B kauecTBe HMIYJALCOB N/ YIpaBJeHHS Ha-
cocamu Il mombema TNpHHHMAIOT: NaBjeHHE B 3aJlaHHOR TOYKe PacNpeAeH-
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Te/JbHOH CETH; YPOBeHb BOJABI B '6aKe BOJAOHANODHOH Galluu; MAaBJCHHE Ha
HaMOPHOM KOJIIEKTOpE B HACOCHOW CTAHUMH; NMPOTPAMMHOE YCTPOMCTBO, HA-
CTPOEHHO€ B COOTBETCTBHH € PEXKUMOM NOTPeOGAEeHHsT BOLHL.

Ha xaHanu3an#OHEBIX HACOCHEIX CTAHIHSAX HMIYJIbCOM YIPaBJEHHS pa-
6OTOA HACOCHOH CTaHIMH ABJAETCS AONYCTHMEL YPOBEHb BOAbl B IPHEMHOM
pesepByape.

Koutponupyior s1H HesseKTpHUecKHe MapaMeTpHl ¢ NOMON(bIO H3MEDH-
TeIbHOH annapatypel (IaTYHKOB H peiie), Y KOTOPOH YyBCTBHTEIbHBIN H3Me-
PHTENbHEIH SJIeMEHT, BOCIPHHUMAS H3MEHeHHsl KOHTPOJHDPYEMOro NapaMer-
pa, H3MeHsAeT CBOH CBOMCTBA HJIH PA3MEDHL.

Jatuukom HashHBaeTCsl 3JMEMEHT aBTOMATHUECKOTO YCTDOMCTBA, KOHTpPO--
JIHPYIOILEro KoseOaHHA TOH MM HHOH (PH3UYECKOH BEeJMUNHBI H npeo6pasy-
IOWHI 3TH KOJIeOAaHASA B H3MEHEHHs ADYIOH BEJHUMHB, YIOGHON aus nepe-
Haul Ha pacCTOsHHe M BO3AEACTBHA Ha MOCJERYIOILHE SJEMEHTH ABTOMATH-
YEeCKHX yCTPOHCTB.

Pese naswBaloT ycTpoiCTBa, KOTOPHE COCTOSIT U3 TPeX OCHOBHLIX Opra-
HOB: BOCIDHHHMAIOILErO, NPOMENKYTOYHOTO H HCHNOJHHTENBbHOTO. Bocnpuuu-
MaIOIHH Opran NMPHHHMAeT YIPABJAAIOWIHKNA HMIYIbC H mpeocbpasyer ero B
($H3HYECKYI0 BEJHUHHY, BO3NEHCTBYIOMYIO Ha npoMeXyTouHsli opraH. [1po-
MEXYTOUHBIA OPraH, NPUHEMAST CHrHAJ, BO3JAeHCTBYeT HA HCIIOIHHUTEJbH MM
OpraH, KOTOPHIH CKauKoO6pPasHO M3MeHsIeT BLIXOLHOM CHTHAJ H TePEfAET ero
3JIEKTPHYECKHM 1eNsIM yIpaBJeHHUs.

B aBTOMarH3upoBaHHHX cucTeMax YIpaBJIeHHS] HaCOCHBIMH arperara-
MH NPHUMEHSAIOT CJEeAYIOLIAE THIIM JaTYHKOB U peJie:

1) naT9uky ypoBHA — N5 NOAAYH HMIYJbCOB Ha BKJIIOYEHHE H OCTAHOB-
Ky HaCOCOB IIpPH H3MEHEHHH YPOBHEH BOAB B 6aKax W pesepByapax;

2) nNaTYMKA NABJEHHS, HJIH 3JeKTPOKOHTAKTHble MAaHOMETPH — AJs Y-
PaBJIeHHs HCTAMH aBTOMATHKY NPH H3MEHEHHH JaBJeHHS B TPYGONpPOBOME;

3) cTpyiiHBle peje-— IJA YIpPaBJEHHS LeHsSMH ABTOMATHKH B 3aBHCHMO-
CTH OT HalpaBJIEHHS ABHXKEHHS BOJAbl B KOHTPOJHpYEeMOM TPyOOIpOBOIE;

4) pene BpeMeHH — JJIst OTCYETA BPEMEHH, HEOOXOAHMOTo AJs NpOTeKa-
HHSA ONpelesIeHHBbIX IIPOLECCOB IpU paGoTe arperaTos;

5) TepMuueckue pese — I/ KOHTPOJA 3a TeMIepaTypoil NOAUIHIHHKOB
H CAJbHHKOB, @ B HEKOTODLIX CJAYYasiX 32 BBLIEPIKKOH BPEMEHH;

6) BakyyM-pese — Ias NOATEPKAHHI ONPeNeJeHHOT0 pa3peKeHHd B Ha-
COCe HJIH BO BCachiBaolleM TPYGONPOROE;

7) TmpoMeXYTOUHBIe pejie — IJIs NepPeK/JIOUeHHS OTHEJbHBIX Jelmell B
YCTAHOBJIEHHOH MOCJEN0BATEIbHOCTH; :

8) pese HanpsixKeHHs — AJA obecneyeHuss pabOTHl arperaTos Ha OIpeje-
JIEHHOM HaNpPSXKEeHUH;

9) aBapuiinbie peJe — 1715 OTK/IIOYEHUS arPeraToB NPH HADYIIEHHH yCTa-
HOBJIEHHOTO pexXuma paloTHl.

DNEKTPOAHDLIA RATYHK ypoBHA. OCHOBHLIMH 3/1eMeHTaMH 3JeKTPOIHOro
AaTyvKa ypoBHsi (puc. 13.1) sBasioTcst 610K CHTHAJH3AUHH H SJEKTPOIH,
ycTaHaB/iuBaeMble Ha BBICOTE€ KOHTpOJHpyeMOro ypeBHA. Ilpu pocTuXenuu
YPOBHEM TOTO HJIM HHOTO 3JIEKTPOAA BC/JAeACTBHe 3JeKTPHYECKOH MPOBOIHEMO-
CTH BOJBI 3aMBIKAIOTCS COOTBETCTBYIOILI{HE LENH B 3J€KTPHUECKON CXeMe CHT-
HalU3alMd ¥ YNIPaBJeHHSl HACOCHBIMH arperataM.

Hatuuku pasienns. B kauecTBe JaTuMKa JABJEHHS HCIONB3YIOTCH 3JIeK-
TPOKOHTAKTHble MaHOMeTphl (pHc. 13.2), A1 KOTOPHIX, TaK *e KaK H AAA
OGLIYHBIX MaHOMETDOB, IPHMEHSIOT TPYy6UaTyo NPYKHHY. DJIeKTPOKOHTAKT-
Hble MAHOMETPbl HMeIOT JBa NOABHXKHBIX KOHTAKTa — JIEBHIH, 3aMHKalo-
mAiica IPU JaB/JeHHH HHKe BeJHUHHHI, Ha KOTOPYIO OH YCTAHOBJEH, H Hpa-
BEIH, 3aMBIKAIONIAACA MPH JABJEeHHH, NPeBHILUAOUIEM YCTAHOBJIEHHYIO IS
Hero BennyuHy. KpoMe MOABMIKHBEIX MaHOMETP HMeeT OXMH KOHTAKT, 3KECTKO
YKpeIJIeHHBIH Ha cTpenke. KOHTakTHas CHCTEMa M H3OJSAIHA MaHOMETPOB
NO3BOJIAIOT BKJOYATL HX B LENH YNpaB/ieHHs HanpsaxeHHeM mo 380 B nepe-
MeHHOro toka unu 220 B nocrosinHOoro Toxa.
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Puc. 13.1. ¥Ycra-
HOBKa ATUH- yd
ko IPCY-2 B O O
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Puc. 13.2. 3JeKTPOKOHTAKTHHIA MaHOMETp

1, 3 — neBH# ¥ mpaBLI KOHTAKTH; 2 — CTpeaKa; 4 — ycTpoii-
CTBO PEryJAMpOBAHMS HJIH CHTHAJH3AIHH

Puc. 13.3. JlaTunk KOHTpONA 3a 3aJIMBKOM Hacoca
I—MeMBpaHa: 2—IUTOK. J—KOHTAKThH
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Puc. 13.5. SreKTpPOMArHHTHOE
pene

I—gatymxa; 2—cepaeunuk; J—KoH-
TaKTHBie MJIACTHHK H,; 4— KOBRTaXThl;
5—pebpo; 6—sxops

4 .
Puc. 13.4. Crpyitnoe pese

! — MaATHHK; 2 — 0Cb; § — KOHTAKTH

JlaTurk KOHTpOAs 3a 3anmMBKO# Hacoca. Ha puc. 13.3 H306paxen paTiHK
MeMGPaHHOIO THNA JUIsi KOHTPOJIS 33 3aJTHBKOH Hacoca ¢ IIOMOIIBIO BAKyYM-
Hacoca. Ilpn samonHeHHH Hacoca BOROI MemOpaHa faTuMka nporuGaercs,
NOJHHMAET IUTOK H 3aMBIKaeT KOHTakTH. [locie CHHIKeHHs laBJIGHUA MeM-
Opana BosBpallaeTcs B HCXOMHOE NOMIO}KeHHe MPYKWHOH (Ha puc. 13.3 He
noKaszaHa). OcOGEHHOCTAMH AAaTYUKOR MeMOpDAaHHOTO THNA SBJAMIOTCH HX
GoJbliasi YYBCTBUTENBHOCTb M CIIOCOGHOCTD BLIIEDXKHBATH BLICOKHe naBJie-
HHS. '

Crpyiinoe pexe. Ipunnun peficrpus CTPYHHOrO pejle OCHOBAH Ha HCIIO/DL-
SOBAHHHM KMHETHYECKOH SHEPIrHH XHAKOCTH. IBMKYINATCA MHIKOCTb OTKIO-
HAET BpAaIlAIOMMACT Ha INAPHUPE MAasATHHK, BBIIOJNHEHHbIN B BHIIe TOHKO#
NaCTHAKH, NOABEWIEHHOH K OCHM (pHC. 13.4). MasTHux noBopaunBaercs B
HalpaBJICHHH ABHXXEHHS BOAbl X BKIIOYAeT KOHTAKTH peJie.

Pene Bpemenn. [Ina o6ecneuenus BEIIEPKKH BPEMEHH MeXIY OTHe/bHbI-
MH ONE€palUAMH NPA aBTOMATHYECKOM YNPABJIEHHH CAYKAT pese BpeMeHH .
Has noayyenus sHaunrtedbHBIX BLIACPIKEK BPeMeHH (OT HECKONBKHX CEKYHI
AO HECKOJbKHX MHHYT) INPHMEHSAJOT TePMHYeCKHe pelle BpeMeHH (TepMo-
rpynnbt). Pesne cOCTOHT U3 ABYX HENOIBHIKHBIX KOHTAKTHBEIX NIPYXKHH H ABYX
GHMeTa/l/INIeCKHX NJIACTHHOK, Ha OMHON u3 KOTOPBIX HZMOTaHa Harpesa-
TeJbHad 06MOTKAa. BuMeTa/yinvecKne MIacTHHKH COCTOST M3 IBYX uacrei,
BBINOJIHEHHBIX H3 PA3JIHYHBIX METaJIOB, ¢ Pa3HEIM K03 dunneHTOM pacuiu-
PeHRs Npy HarpeBanud, OGe yacTH MIACTHHKHM HAJO0XKEeHBl OfHA Ha ADYIyIO
W IUIOTHO cOoeRuHeHHl. OT TOKa, MPOXOASWIET0O yepes o6MOTKY, INIaCTHHKA
HarpesaeTcs H, H3THGasCh, 3aMbIKAeT HIH Pa3phIBaeT KOHTAKTHL B nenyd yn-
pas/ieHus. IlonoGurle pese, HO HECKOMILKO M3MEHEHHO KOHCTDYKUHH NpuMe-
HAIOT B Ka4eCTBe peJsie TeMJOBOH 3a0[HTHI. '

ANeKTPOMATHHTHOE pede. DTo pese HanGOJIee MIHPOKO HCHO/BL3YIOT B CXe-
Max aBTOMAaTH3WPOBAHHOIO yNpaBJeHHs PabOTON HaCOCHBIX arperaTos 4 B
CHCTeMax TejeMexaHuKH. 10 cBoeMy ycTpoiicTBy 1 NPUHLUHIY NeHCTBHY 3JIeK-
TPOMaruuTHole pese (puc.-13.5) o4eHb MOX0XKH Ha MATHHTHLIY OycKaTelb,
TOMBKO SHAUHTENBHO MEHbIIIe €r0 [0 Pa3MepPaM M PACCUHTAHLI Ha GOJce ola-
Obif TOK. ,

Ha HeGosbmoM cranbHOM CTepaHe KDYIVIOTO ceueHHA (CepleyHHKe) Ha-
Aera KaTyllka ¢ 06OMOTKOH H3 MeZHOro H30JIHPOBAaHHOrO mposoga. OT TOKa,
IPOXOAAIUEro uepes 0GMOTKY KATYUIKH, CEPAeYHHK HAMATHHIUBAETCH H npu-
TACMBAET AKOPb, YKPeIJIeHHBIH. Ha KOpIlyce pese H NIOBOPAYHBAIIHHACH Ha
pebpe. Ilpararupasch K cepueuHnHKy, AKOPb MNOAHHAMAET U 3aMBIKaeT 3J/1eKT-
pHYECKHe KOHTAKThI, BKJEHaHHble B 3JaCTHYHbIE (KOHTaKTHbIE) MeTa/Hye-
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CKUe TJIACTHHKY, COeJUHEHHHIe ¢ BHellHeld (MCIONHHTENbHOH) SJeKTpHYe-
CKOll llenmbl0. ECJH TOK BHKJIOYHTb, CepACYHHK Pa3MariuTHTCHA, AKOpb NOA
feficTBHEM NPYXKHHANMX KOHTAKTHBIX INIACTHHOK BO3BPATHTCH B HCXOLHOE
[I0JI0XKeHue ¥ KOHTAKThi PA3OMKHYTCA.

DyeKTpOMArHuTHOE peJe cpabaTuBaeT OT CPABHUTESLHO caaboro TOKa,
HO OHO MOMKET BKJIOuUaThb 3JEKTPHUYeCKHe UeNH, IO KOTOPHIM IIPOXOJHT . TOK
3HAYHTEJBLHO Gosbined cuabl. TakuM o0pasoM, pese BHIMOJHSET pPOJb YCHJIH-
TeJIsl, ABAASCH NPOMEXYTOUHHIM 3BEHOM MeXIy Lembio caaboro ToKa H HC-
NMOMHATENbHON (BHENIHEH) Lenbi0 3HAYHTENbHO OOJbLICH MOUIHOCTH.

§ 81. NPHHUHNMKAJIbHBIE CXEMbI ABTOMATHYECKOTO YNPABJIEHHA

CTpyKTypHasi CxeMa aBTOMATH3HPOB2HHOIO YIpPaBJeHHs HACOCHBIX arpe-
raTos, ABJAASCh 3AMKHYTOH LieNbl0 BO3ACHCTBUS OTAEJNBHLIX JEMEHTOB, A0J-
KHa BKJ0YaTh:

1) uaMepuTeJbHBle NAaTYHKH H DeJe, pearHpyioulde Ha H3MEHEHHE HE-
3JEKTPHYECKHX BENHUHH,

2) mnpeo6pasoBaTeNd HMIIYJbCa H3MEHEHHUs He3JeKTPHYECKOH BEeNHYHHDI
B 3JIeKTPHUECKYIO;

3) yCHIMTeNH, yBeJHYHBAIOIIHE MOIUIHOCTh NPeOOPa30BAHHOM BEJHUHHBL
IJ17 IPHBENEHHS B AefiCTBHE HCIOJHHTEIbHOTO MEXaHH3MA,

/4) HCTOJIHATENbHBIA MEXaHH3M, BHIIOJHAIOUIHMA HeoOXOAHMBIe OnepalHu
15 OAAEpP:KAHKA B 3aJaHHGM DeXHMe apaMeTpa, Ha KOTOPHIA HACTPOEHO
aBTOMAaTH3MPOBAHHOE YIPaBJEHHE.

Bce ykasaHHbIE 3JieMEHTH HE3aBHCHMO OT MeCTa HX YCTAHOBKH CBA3AHMI
.ofHOf obIIefl cXeMORi, KOTOpas COCTABJSETCA B COOTBETCTBHH C TEXHOJIOrH-
YeCKHM 3afaHHeM H JOJKHA O0OeCHeunTh ONpeeNeHHYo I0Caef0BaTe/lb-
HOCTb BHIOJHEHHs ONepanuii paGouMMH MEXaHH3MaMH, a Takke He00Xo-
JAuMbie GJOKHPOBKH.

Jlns aBTOMaTHYECKOro YHPaBJieHHs paGoTof HACOCHHIX arperaTos IUHPO-
KO TIPHMEHSIOT 3JieKTPHYeCKHe PeNledHO-KOHTAKTHbIE CXeMHl, COCTOsALIHEe H3
9JIEKTPHUECKUX KOHTAKTOB, COAHHEHHBIX B ONPEJENEHHOH IIOC/Ief0BaTe/ib-
HOCTH, H PETYJIHDPYIOLIHX YCTPOHCTB, HA KOTOphie 3TH KOHTAaKThl BO3ZeHCT-
BYIOT.

OCHOBHLIM MpPHHIHIOM paGoThl peJeHHO-KOHTAKTHOM CXEeMEl SBJIAeTcs
II0CIeI0BaTeNIbHOCTh JEHCTBHA OTHEJNbHHX ee 3AeMeHTOB. Bce 3/eMeHTH,-
BXOASIIHE B DEJEHHO-KOHTAKTHYIO CXeMY, MOXKHO pasienHTb Ha TpH OCHOB-
HEle TPYNNEL: ADHEMHBIE, MPOMEXYTOYHbHE M HCMONHHTEJbHEIE. Kaxnas pe-
JIeHHO-KOHTAKTHAsl CX€Ma COCTOHT H3 CXeMHl LiellH [VIABHOTO TOKa H CXEMbl
nenu ynpabsjenus. KpoMe Toro, pelefHO-KOHTaKTHbie CXeMsl NMOAPA3AENSIOT
Ha NPHHUHNOHAILHO CBEPHYTHIE # NPHHUMIHAILHO pPasBepHyThle. B nmpuHuA-
NHaJbHO CBEPHYTHIX CXeMaX KaXIHH anmapar mokKas3aH KakK eIHHOe leJsoe
(IpH 5TOM COXPaHSIeTCHi KOHCTPYKTHBHOE €JIHHCTBO KAaXJIOro amniapara).
B npHHUHONANBHO PAa3BEepPHYTHIX CXE€Max KaX/bli amnmapar yCJ0BHO pasie-
JsieTcsl Ha COCTaBHblE 4aCTH (OOMOTKH, KOHT2KThi), KOTODhe pa3MEIlaioTca
B PA3HBIX MECTAX CXEMBl IO NPH3HAKY BKJIOYEHHS B OTACJNbHbIE SJEKTpHIE-
ckue nend. Ilpyu cocTaBJeHHH CXeM aBTOMATH3AIMH NPOU3BOACTBEHHBIX IIPO-
eccoB HeoGxoxuMo cobaioaTh TpeGoBarus FOCT 3925—59.

Ha puc. 13.6 npuBeaeHa npuHUKONAJbHAS PasBepHyTas CXxeMa aBTOMAaTH-
MeCKOro YIpaBJeHHs 3JEeKTPOLBHraTeJs Hacoca JApeHaXHwix BOA: llpu 3a-
fIOJIHEHHH APEHAXKHEIMH BOJaM{ COODHOro TPHfAIMKA RO YCTaHOBJEHHOrO
YPOBHS 3aMBIKAIOTCSL KOHTAKTHl II€PBOTO SJEKTPOAHOro JaTuydka YpOBHS
IPY, B peayabTaTe uero KaTylika MarHHTHOTO myckateta K rnosydyaer nHTa-
HHe no caepyiomed uemu: «pasa A — Karymka marHaTHoro myckarens K-1,

- K-2— pasmuKaiomui xontakr Temnosoro pene IPT-1— pasMbiKalomHH
KOHTAKT TemnoBoro pene 2PT-1 — 3aMblKalOIHKE KOHTAKT YHHBEpPCAJbHOIO
nepexiiouateis ¥II — samukawomuii  KoHtakr .pere IPY—pasa B».
Maruutaeii nyckarens K cpabarbiBaer M TOJaerT NHTaHHE B CTAaTOp HBH-
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rate/si Hacoca OTKauyKH Ape-
HaXHHX BOA. B MOMEHT pa-

~2208 a7 7
Agbyly —T] ¥ Gorsr nsurareds, cpabaTHBa-
E[] 1P7-1 2877 2] €T pesje MAaKCHMaJbHOTO TO-
f AL A7 Ka ¥ CBOMM 3aMbIKaIOIHM
L *° o™ oo kKoHTakToM PM-1 mnyHTHpY-
= X7 RO eT PAasMBIKAIOUIHH KOHTAKT
B 3JIEKTPOAHOrO0 AaTudKa YpOB-
A4 2o uss IPY, KOTOpPHII pa3MBiKa-

wr 27 #17-1
‘ ;—/—l ' eTcs npH yObIBaHHM BOJH B
B cremy cuzharusagau KOJIOLIIE. '
' Korpa Boma u3 Koaoxma
6yAeT NOJHOCTBIO OTKauaHa,

IBHUraTe/ b Hacoca HayHeTr pa-
Puc. 13.6. IlpnHunnuanbhas cxeMa aBToMaTthyecko- OOTATh HA XOJOCTOM XOAY, IIPH
TO ynpaBJeHHs ABHraredeM Hacoca 3TOM MaKcHMaJabHoe pene PM

pPa3OMKHET «CBOH 3aMBbIKalo-
LK} KOHTAKT, TaK KaK yCTaBKa MaKCHMAaJBHOTO PeJie PacCuUdTHIBAETCA HA HO-
MHHAJbHBIH TOK aBHratens. Eciu Hacoc He yclleeT 0TKayaTh ApeHakHbIE BO-
Obl H YPOBEHB BOJABI B KOJIOAIE AOCTHTHET aBapUHHOro, TO BTOPOH 3JEKT-
POMHBIA naTYHK YpoBHS Z2PY 3aMKHeT CBOH 3aMBIKAIOUIUH KOHTAKT B IENH
KaTyIIKK TpoMexyrounoro pene PII, xoropoe KoHTtakTom PlI-]1 3amkHer
Lenb CHrHaJu3allHd H JacT JHCHETYEDY CHTHAJ O 3aTOIIEHHH fIOMEIleHHs

HaCOCHOII CTAHIIUH.

§ 82. MPUMEPbDL!I ABTOMATH3HUPOBAHHLIX HACOCHbIX YCTAHOBOK
H HACOCHBIX CTAHLLHA

OCHOBHBIMH MpoLieccaMH, KOTOPHE MOTYT BHIHOJHATHCH HA HACOCHBIX CTaH-
IHSAX NPpUO6OPAMH aBTOMATHKH, ABJSIOTCS:

1) mpuem n nepexava ynpas/ioulero HMIYJIbCa Ha IyCK H OCTAHOBKY Ha-
COCHLIX arperaros;

2) BhILEpXKKA BPEMEHH KaK Iepell IYCKOM Toc/Ie MONYUeHHs: KOMaHAHOro-
HMIYJIBCA, TAK U MEXK/Y OTAEJbHEIMH IIPOLECCaMH;

3) _BKJIIOUEHHE OJHOTO HJIH HECKOJbKHX HACOCHBIX arperaTtoB B YCTAHOB-
JIEHHOH NOCJeA0BATENLHOCTH;

4) cospanue u monjepKaHue -HEOGXOANMOTO BaKyyMa BO BCACHIBAIOLIEM
TpyOONpOBOZE H KOpIyce HACOCA IEPEL €r0 MyCKOM;

5) OTKpbIBaHHe M 3aKPHIBAHME 3a[BHXeK Ha TPYGONPOBONAX B 33/ aHHBIE.
MOMEHTEI IPH IIyCKE ¥ OCTAHOBKE arperara;

6) KOHTPOJB 3a YCTAHOBJIEHHBIM PEXKHMOM PaGOTH IIpH Iycke, pabore H
OCT2HOBKe;

7) OTKTIOYeHHe HAcOCA NPH HAPYIUIEHHH YCTAHOBJIEHHOLO pexuma H
BKJ/IIOUEHHE PE3ePBHOTO arperara;

8) nepenava nmapamerpa pexuma paboTHl Hacoca Ha JAHCHETYEPCKHH
NYHKT;

9) 8allluTa arperaTa oOT 3JEKTPHYECKHX, TeNJIOBHIX H MeXaHHYeCKHX NOB-
pexneHus;

10) KoHTpO.Ib 3a OTOMJIEHHEM W BeHTHASILHEl B NOMEILIeHHH HAaCOCHOH
CTAHIHY;

11) oxpaHa or IpOHHKAHHS HA CTAHIHIO IIOCTOPOHHUX JIHII;

12) Bx/IOUYeHHE H OTKJIIOUEHHEe APEeHaXXHbIX HaCOCOB M HaCOCOB, MOAAIO-
IUHX BOLY HA OXJaX[eHHE H YIIOTHEHHE CAJbHHKOB (DeKaJbHLIX HACOCOB:

13) BRIIOuEHHE MeXaHH3HPOBAHHBIX rpabednn. '

Komniekcnas cxema ABTOMAaTH3HPOBAHHOTO YNDPAaBJEHHS HACOCHOMH
CTAHUHK OGBIYHO COCTOMT M3 C/IELYIOMHX OTHEJBbHBLIX YacTeli: CXeMbl ABTO-
MaTH3alMK 3a/1HBa HACOCA; CXEMbl aBTOMATH3ALUUM 3aJBHKKH Ha HANODHOM
TPY6ONpPOBOAE; CXeMbl aBTOMATH3alHH JIEKTPONPHUBOAA HACOCA; CXeMbl B32-
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Pnc. 13.7. [IpuHuunuanbias cxema CTAHNHM yIpasdenus sacocamu CYHO-2

HMOCBSA3H, o0ecleyuBalomel NoCaed0BaTeNbHOCTL AeHCTBHA CHCTEMBl B Lie-
JIOM H OCYUIECTBJ/SIONIEH HeOOXOAHMEIe OJOKHPOBKH, a TaKxke aBTOMaTHYe-
CKY10 3aIUUTY arperara u CHrHAJH3aIHUIO,

CepuiiHBIH BBITYCK THNOBBIX CTAHUHH ABTOMATHYECKOro YIPAaBJIEHHA Ha-
COCHBIMH arperaTaMi B 3HAYHTEJNbHOH Mepe obJeryaer MpoeKTHPOBaHMe, IO-
JydeHHe HeoOX0JHMOro 060pyAOBaHHs, MOHTAXK M 3KCIIYaTallH aBTOMAaTH-
YeCKHX YCTPOHCTB HACOCHHIX CTaHIMA. XapbKOBCKHH 3JeKTPOMEXaHHYeCKHIl

" 3aBOJ BhIIYCKaeT 0KoJ0 20 THIOB YHH(HLNPOBAHHLIX CTAHLUMH YNpaBJeHHS
[12X. OpJIOBCKHﬁ 3aBOji NpHOGOPOB pa3paboTan W NPHCTYHHA K CEPHUAHOMY
BHIOYCKY CTaHIOMH aBTOMarHyeckoro ynpasjeHus CYHO-1, CYHO-2 a
CYHO-3, npHroaHbix fJisi aBTOMaTHYECKOTO YIIPABJEHUS I‘JIy6PIHHbIMH Haco-
camu mo6oro Tuma. Cranuua CYHO-1 npumeHsieTcss /1 YNPaBJAeHHS 3J€K-
TPpOABHraTe siMK MomHoCcThio 10 55 kBt, CYHO-2 — 10 125 kBT, CYHO-3 —-
oT 125 no 250 xBrT.

Crarnuio CYHO-2 MOXHO NPHMEHSTb M AJS YIPABJEHUS TOPH3OHTAJb-
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Puc. 13.8. O6uearperatHas cxema YOpPaBJAeHHs KaHAJAH3AUMOHHLIMH HACOCAMH

HEIMH HACcOCaMH, [IJA 4ero B cxeMy BBexeHo pene PK3,
3aJIUBKY BOZOI Hacoca Nepef ero NycKoM,
CxeMa cTaHUHA aBTOMATHUECKOT'O yHpaBJienus oGecleunBaeT:

1) mectHOe, aBTOMaTHYeCkoe M TeJeMeXaHHUECKOe YIpaBjieHHe HAcoc-

HbLIM arperaTtom,

2) KOHTPOJIb 32 paboroft Hacoca ¢ IOMOIULK) KOHTAKTHOrO MaHOMETpa

WJIH CTPYHHOrO pejie;
268
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3) GIOKHPOBKY, MPENOTBPALIAIONIYI0 TYCK 3JEKTDOABHIATENA TPH OT-
CYTCTBHH BOAbl B Gauke J/if CMauHBAaHHUs NOALIMMHHKOB HACOCA ATH nepen
€ro MyckKOM; JAJIs STOTO. YCTAHABJIHMBAIOT CHTHAMN3ATOp HAIHUHA Bognt 1CB
(GJIsL HACOCOB APYTHX THIOB BMECTO CHTHA/M3aTOpa YCTAHABJIMBAIOT nepe-
MbIYKY);

4)" oTKmoUeHue 3JeKTPOIABUraTessi NPH HAPYLWIEHHH HOPMAJBHOIO peXHu-
Ma paBOThl HaCOCHOTO arperara, NPy 3aTOIVIEHHH BONOK TABHJbOHA HACOC-
HOH CTAHIMH WJH NPH Heperpese NOAIINIHUKOB,

5) CHrHAIM3aLHI0 IIPH ABApUAHOA OCTAHOBKEe HACOCHOrO arperara u 01
KPHIBaHAHU ABEPeil MaBHAbOHA HACOCHOH CTAHUHH.

[Tpu MecTHOM YNpaBJIeHHH MNepPeKIryaTe/]b Y craBaT B NOJOXKEHHE
«MectHoe». IIpH 3TOM 3aMBIKAIOTCA KOHTAKThH NEPEKJIONATEN 1—2, Arpe-
rat ynpasasercst kHonkamu «ITyck» u «Cromn» (puc. 13.7). Ilpu mecTHOM YII-
paBJIEHHH CXeMa KOHTpPOJsl 3a paGoToif HAacoca OTKJIIO0YAeTCH. [Ipu aBTOMA-
THYECKOM YIpPAaBJeHHH Nepekouatenp /1Y crapar B NOJOKEHHE «ABTOMa-
tuveckoe». [IpH 5TOM 3aMBIKAIOTCS KOHTAKThl TeEPEKII0YaTe/ s 7—8 u pas-
MEIKAIOTCS KOHTaKTHl /—2, OTKaouas MecTHoe ynpasienue. Ilpu TesneMexa-
HHYECKOM yIpaBJeHuH nepexmouartens [1Y craBar B NOJOKEHHE «Tenemexa-
HAYeckoe». [Ipi 5TOM 3aMBIKAIOTC KOHTAKTHL Neperouarens 5—6, 9—10 u
Pa3MbIKaI0TCsl KOHTAKTH [—2 MECTHOrO YIpaBJIeHHS. st aBTOMAaTHYECKOrO
YIOpAaBJEHHs HA KJIEMMHOH NaHeJH CTAaHUMM YNPaBJeHHs MeXAy KIeMMaMH
5—5a, 15—15a cTaBaT nepeMblukd. PasMBIKaoOIKi# KOHTAKT AATYHKa aBTO-
MATHYECKOrO YIpaBJeHHs BK/OYa0T HA KaeMmel /1 u 15, a 3aMBIKAIOMHA —
Ha kaeMMbl 11 u 23.

[Ipu TeneMexaHHUECKOM YIpaBJeHHHM MOCJAe IOJa4¥ KOMAaHJHOro HM-
nyabca «BKJIOUATE> TIO LENMH: «KjieMMa 3b — KOHTaKThI 1Y 5—6 — nepe-
MbluKa 7—7a — pasmbikawolni kourakr PIIJT — nepembiuka 89—5» cpaba-
ThiBaeT pese BraloueHHss PKH. CBOEM 3aMBIK3IOIIHM KOHTAKTOM peJe PKH
BKJIOYAeT pesie ynpasieHus P¥, KoTopoe caMOGJOKHPYETCH CBOHM 3aMbIKa-
JOIMM KOHTaKTOM uepes pasMbikawomui Kontakr PO. [pyroi 3aMBIKaIOHMHH
KOHTaKT PY BK/AIOYAaeT KaTylKy I[yCcKaTels M NOArOTABJHBAeT LENb peJe
KOHTpoJas 3a paGorolt Hacoca PK.

Pese ynpasnenus PY pa6oTaer ¢ BHASPKKOA BPEMEHH 5 c. OTuM KOCTH-
raeTcsi BOCCTaHOBJEHHe paGoTH HAaCOCHOrO arperara NpH KpaTKOBpeMEHHOM
ycuesHOBeHHH HanpsaKeHHs. OJHOBPEMEHHO C BK/IOUEHHEM [yCKaTesd JT
HaukHaeT paborarh pese koHtposs IPK. Ecau nacoc nojgaer BOAY, KOHTAK-
Th cTpylnoro pene CP-1 pasoMmkryTcst u pene /PK BosBpaTuTcs B HCXOL-
Hoe mosoxKenue. Ecau Bo BpeMs pabOTH Hacoca Tnojada BOAbL CHHSHTCH,
3aMKHYTCS KOHTakKTHl pene CP-1, pene PK cpaGoraer. u €ro pasMbKaio-
Iy KOHTAKT BKaiouuT pesne asapun PA. Ina ne6aoKHpOBaHHA HeoOXOoH-
MO BBIK/IIOUHTH aBTOMaT H BHIACHHTH TIPHUMHY OTKJIOYeHHs arperarta. AHasno-
FHUHO TPOHMCXONAT OTKJAOYEHHe arperata HpH Ieperpepe NOAIIHIHHKOE, 34~
TOIJIEHWH ITaBHJbOHA HJIH NMPH OTKPHIBAHHH BEPH NABUJbOHA.

Ha puc. 13.8 npuBefieHa cxeMa aBTOMAaTH3HPOBAHHOrO ympaBJeHHs Ha-
COCHBIMH arperaTaMy Ha KaHaJH3allHOHHOM HaCOCHO# CTaHIHA.

I'naBRag LeOb aBTOMATHYECKOTO YNPAaBJACHHs HACOCHBIMHM arperaraMmu
KAHAJIM3AIUMOHHLIX HACOCHBIX CTAHIHHA — He JONYCTHTb- €PENOJIHEHHsT MPH-
eMHOro pe3epByapa BHILIE 3aJaHHOTO YPOBHs. ¥YDOBEHb *KHIKOCTH KOHTDPO-
JUpYeTCsl SMEKTPOAHEIM cHrHaamsatopom OIPCY-2. JlaTuMKH-3A€KTPOLLL
YCTaHABAHBAIOT HA CHENHAJBHOR METa/JIMYeCKON KOHCTPYKUHM B NPHEMHOM
pesepByape, a CHTHaJbHBIEe GJIOKH — HA CT€HE TNOMEINEeHUs PELIETOK (cMm.
puc. 13.1).

© TlycK HACOCOB TIPOH3BOAMTCH MPH OTKPHITOH 3aaBhxxe. I1pn fOCTHXEHHR
YPOBHS CTOYHOM XHAKOCTH P3 3/eKTpoA BRaoueHns 4/] uepes npoMexyTod-
Hoe pesie /PY u MarHHTHH nycKatedb JI-1 BKIIOUMT B PaGOTy MepBEIH pa-
Gounii Hacoc. Kpome TOrQ, mpoMexyTouHoe pene /PY uepes MariuTHEH TY-
cxarteab JI-2 BriawUYHT B padoTy HaCOC THAPOYNJOTHEHHS CAJbHUKOB H TIPH-
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6op K3/I-1 aBTOMAaTH3HPOBAHHOrO YIIpaBIEHHS MEXAHH3HPOBAHHBIME rpad-
AfMH. EciIH ypoBeHb KHJIKOCTH NPOAO/KAET HIOBHINATBCH, TO NPH YPOBHE
Py snextpon Brmouerns 3/ uepes pene 2PY u MarHUTHBI NycKareib JI-3
BKJIIQUAT B paboTy BTOpOH paboumii Hacoc u BTOpo# mpubop K3I-2. Ecau
BTOpO# Hacoc He' cpaboTaer, TO NpU AajbHeHllleM [IOBBIIIEHHH YPOBHA KHI-
KOCTH B IPUEMHOM pesepByape A0 P, ssekTpon BK/aouenus 2/] BKIAIOYHT B
pa6oTy pesepBHBIH HACOCHHIH arperar.

Auextpon I/l cHrHaNIH3HDPYeT O AOCTHUKEHHH aBAPHUAHOTO YPOBHA KHIKO-
CTH B pesepByape H yepe3 pene JPY nomaer UMnyJasc Ha 3aKpbIBaHHe 3a]-
BHXKKH B IPHEMHO-3aBapUHHON KaMmepe.

IIpomexyTouHoe pesne P¥ 3/JeKTPOAHOrO AaTUHKA BKJIIOYAET MATHHTHHIH
nyckKarTelb Hacocd, KpoMe TOTO, pene PY GIOKHPYETCS BO BKJIKYEHHOM CO-
CTOSIHHH 4€pe3 COOTBETCTBYIOMIMH 3JeKTPOX OTKIIoueHus (3/ mast Broporo
nacoca u 4/ nna nepBoro Hacoca). Takas 6/10KHpOBKa o6ecneuwBaer TIO-
CIeI0BATENbHOCTb OTKIIOYEHHsL pabOTAIOLIUX HACOCOB.

Ilpy ymeHpIIeHHH YPOBHS CTOYHOM MKHUAKOCTH B pe3epByape H BLIXOJE M3
HKUAKOCTH 37eKTpona 2/] uepes 3alaHHYIO BEIIEPKKY BpeMeHu pese PBIT
BBIKJIIOUAeTCS U3 paboTHl pe3epBHbIH HacoCcHHIH arperar. [lpu moOHHKeHHH
YPOBHsI 10 Py BHIK/MIOUAeTCA H3 pabOTHL BTOPOH HACOC H 4epe3 KOHTAKT pele
2P¥ puikmouaercs npu6op K3II-2. Tlpu noHuKeHuH ypoBHa Ao Pj u3 Kui-
KOCTH BBIXOIHT 271eKTpod 4/ u BLIK/MIOUaeT H3 paGoTH IepBHIl pabounil Ha-
coc. Onnospemenno ofecrounBaerca peae /PY, kotopoe uepes CBOH KOHTAK-
Thl B [ENAX YIpPaBJeHUS HAaCOCAMH THIDPOYIJIOTHEHHS CaJBHHKOB ¥ MPHGOpa
K3II-1 Boikawuaer ux U3 paGoTsL.

Jlos MeXaHH3UPOBAHHBIX Tpalenb pEeleTKH TPEXYCMOTPEHO MeCTHOoe H
ABTOMATH3UPOBAHHOE YIpaBJ/eHHe 10 NPOrpaMMe BPeMeHH, NOJAyYyaeMol ¢
MOMOUILIO KOMAHIHOTrO 3JeKTpomHeBMaTHueckoro npuGopa KIII-12V. Bpewms
paGoThl H nay3 MeXaHH3HDOBaHHHIX rpabeib YCTAHABJMUBAIOT MO ONBITY
IKCIVIyaTAalHH KaHAJH3alHOHHOR HacocHOH cTaHuuM. [Ipubop KIII-12¥
N03BOJSET H3MEHSITh BpeMsl BKAIOUEHHS H OTKIKUYeHHA OT 3 MHH 10 18 u.

Ilpu samemnenuu rpabejs B Npo3opax peuierku cpabGaTeiBaer Mydra
TIPEJEJBbHOTO MOMEHTA, 3J1eKTPOABHIaTe b OTK/IIOYAETCS ¥ BKJIOYAeTcs 3BY-
KOBOH CHTHAaJ, OLHOBPEMEHHO JIAMIIOUKa CHTHAJH3AIWH [0JaeT CHTHAJg Ha
" OYJbT JUCNETUEPCKOro yIpaBJeHHS.

['VIABA 14
IKCIJIYATAILHSI HACOCHBIX CTAHLLHH

§ 83. OCHOBHDIE NOJIO)KEHHSI NPABHJI
TEXHHYECKOH 2KCNNIYATAHU HACOCHbBIX CTAHILHRA

K o6cayKHBaHHIO HACOCHBIX arperaTos AOTYCKAlOTCA JIMIA, TMPOLIELIHE
MEHUHHCKOE 006CIe10BaHHe, MMEIOU[He YAOCTOBEPEHHe MalIMHHCTA N0 006-
CTYKHBAHHIO HACOCHBIX ArpPeraToB C 3JIEKTPONPHBOAOM H CHaBllIHe 3K3aMeH
10 TeXHHKe 6e30MacHOCTH.

HexypHblfi MaIUMHUCT JOJIKEH KAl 4ac 3aHOCHTL B XypHas paGoThl
arperata noxkasaHus aMIlepMeTpa, BOJbTMETDA, CYUETUHKOB PACX0JA DJEKTPO-
3HEPruH, MaHOMETPOB A pacxoxoMepoB. Ilepen myckom Hacoca B pafoTy OH
IOJIZKeH NPOBEPUTD, 3aJIMTH JH BONOH KOPIYC Hacoca W BCACHIBAIOLIHH TPY-
6OMpOBOA: ec/H HACOC YCTAHOBJIEH NOJ 3a/HB — II0 TIOKa3aHHAM MaHOMETpa,
YCTaHOBJIEHHOTO Ha BCACHIBaIOINEM TPYOONPOBOAE, MM OTKPLHIBAHHEM TPEX-
XOIOBOI'0 KpaHa y MaHOMETpAa; €CJH HacOC 3aJHBAIOT C TOMOIUBI0 BAaKyyM-
HaCOCOB — OTKAUMBAIOT BO3AYX IO TeX IOp, IIOKA N0 OTCACHBAWOIIEMY TPY-
60npoBOAY HE HAYHET NOCTYNATh BOJA.

[Ipr nycke nacoca mocsie BK/IIOYEHHs! ABHIATeNs CJIAEAYeT OTKPHITh KPaH
y manomerpa. Korna Hacoc pa3oBbeT NOJHYIO YACTOTY BpPallieHHR M MAaHO-
METp MOKaeT COOTBETCTBYIOIlEe NABJEHHE, HANO OTKPBITL KpaH y BaKyyM-
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METpa M I[OCTENeHHO OTKPLIBATh 32[BHKKY Ha HANIODHOM TpybonpoBoie 10
NOJHOTO OTKpHITHA. Bo H3Gexanne Harpepanus KHAKoctn pabora Hacoca
NpY 3aKPHITON 3aJBHXKe HE JOJIKHA NMPOAO/IKATLCSA Goaee 2—3 muH. [Ipu
HEeOOXOAHMOCTH OXJaXKIeHUua MOAMUIHUKOB cjelyeT NyCTHTb BONY, OTKPHIB
BEHTHJIH Ha HOABOAALIUX TPYOAX.

B HacToAlee BpeMsl MPOH3BOAAT yCK HACOCHBIX arperatos Ha OTKPHITYIO
3aJ(BHKKY IPH 06f3aTeNbHON ycTaHOBKe 06paTHuIX K/anaHos. B srom cay-
yae MyCK HAaCOCHLIX arperaToB ympomaercd. [Ljs OCTaHOBKH HAcoca Heo0X0-
AMMO MeLJEeHHO 3aKPHITh 3aJBHXKKY Ha HAlNOpHOM TPyGONpPOBOAE, 3aKPhHITh
KpaH y BAKYYMMeTpa, BHIKJIOUHTb ABHIATE]b U 3aKPHITE KPaHBl y MaHOMET-
pa ¥ Ha Tpy0ax, NOKBOAALLMX BOAY AJs OXJAXAEHUS NOAMIHIHHKOB.

B noMelleHHsIX HACOCHHIX M BO3AYXOAYBHBIX CTARHIHMH MOJKHBL ObITb BbI-
BellleHbl HHCTPYKIHH O TIOpsiAKe SKCIUIyaTallHi HaCOCHOrO H 3JEeKTPOCHI0BO-
ro 060pyNOBaHHs, a TAKXKE [MIaKaTH N0 6e30macHOMy 0GC/aYyXKHBAHHIO arpe-
raToB H KOMMyHHKal##. JLO/MKHB GbITh BHIBEIHEHB MHCTPYKIHH C KDATKHMH
M TOUHBIMM VKA3aHHAMHE O HeOOXONMMEIX HEHCTBHAX AEXKYPHOrO MepcoHaJna
TIPH TIOPaXKeHHH PaBOYNX 3/MEKTPHYECKAM TOKOM, BO3HHKHOBEHHM IOXKapa H

OTpaBJICHUH T'a30M.

TABJIMLA 14.1

HencnpasHocTb

TIprMHHA HEHCOPABHOCTH

Crocob  onpemeneHns

Crmoco6 ycrpaHeHHs

1. YMeHblIaeTCH
nojava BOIb Ha-
COCOM

ITpocaunBanue BO3-
Iyxa B KOPNMYC Hacoca
yepes CaJbHUK HJH BO
BCACHIBAIOLIYIC JAHHHIO
HsHoc  ynaoTHAOMEX
KoJen,

OcMmoTpoM

[To yMeHbLICHHIO
IaBJICHHS

[TpoBepuTb BCAChIBAIO-
ui TpyGONpPoOBON, MONATH-
HYTb WJAM CMEHHTb Cafib-
HHK

Pazo6paTp Hacoc H CMe-
HUTb YILIOTHAIOMES

KOJBII0
3acopenne BcachiBaw-| [1o nophileHnio Ba-; [TpOYHCTHTE
et TpyOu KyyMa
3acopenue  ofpaTHO-| Il0 MOBBILIEHHIO »
ro KJjanaHa NaBJeHHS
2. Hacoce nocae 3anuBka Hacoca OmalITo BHXOLy BO3AYy-| OcTaHOBHTHL Hacoc, 3a-
oycka B paboTy| IpOH3BeleHa Hegoc-| X2 ®3  HamopHO# | AWTL ero BOJOH H CHOBA
HE TIOJaeT BOAY | TATOUHO TIIATENbHO, B|YacTH Hacoca BO| MyCTHTb B paBoTy
Hacoce OCTajci  BO3-| BpeMs ero paboTsl
AyX opua OTKpBEIBAHHH
BO3NYIIHOTO  KJa-
maHa
3. CuabHo  yBesu-| Hacoc  nepekauupaer|ITo myMy B Tpecky| [IpoBepuTh  colepxkanue
YHBAOTCA IOKa- | BOLY, COLEPKAIYIO necka " YCTaHOBHTH
3aHuA aMnep- | 60JIbIIOE  KOJHYECTBO NPHYUHY €ro  TOABJEHUS
METpa y 3JeKT-| NeCKa WIK HJa B BOJIE pesepByapa
poHacoca
4. Hacoc ne passu-| 3HaunTenbumii  msuocj [Ipomepom  nocue| OTpEéMOHTHPOBATb  HACOC,
BaeT IIOJIHOTO JOMACTHEIX Kojiec | pasBGOPKH Hacoca CMEHHTb KOJbIA
Hamopa YIIOTHATEJIbHBIX KO-
JeTL
5. Hacoc mpu pa-| Ocnabaenne  Goaros,| IIpoBepxofi  Kuo- | 3aTaHyTb GOATH, NpOBe-
0oTe LPOKHT, NPUKPeNJSIOAX  Ha-| 9OM raek ¥ 60JATOB| DHTb ~ TOPH3OHTAJBHOCTb
CHBIIATESS [IyM| COC K INTHTE BAJIOB
H TpecK H3noc DOJIUHTIHMKOB | BH3YaAbHEIM oc-| OTpeMOHTHPOBATE  TOA-
MOTPOM LIHITHHKY
Kasuragus ITo mOBHIIEHHIO Ba-| ¥YMEHbBHOIUTb BLICOTY BCa-
KyyMa ChIBAHUSA
Ocnadnenue CTHIKOB Oc¢MoTpom npo-| 3ardHyTb 6OJATH
Tpyb BepKO#
6. Hacoc Bo Bpems| Msnoc pesmuoBmx ko-|OcMmorpoM MydTe| OTpeMOHTHPOBATE — MY(-
paborsl Apebes-| e B COGNMHHTENBHOH| flOCNE  OCTAHOBKH| TY
JKHT mydTe Hacoca
7. TeperpyxeH Tlogaua macoca BHile|3amepom  noxaun| [IpEKpHITE 3&@1BHKKY Ha
ABHTATENb IOMYCTHMOMH Hacoca HamopHOM TPYGOIpOBOLE
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TABJIMIIA 14.2

Hewcop aBHOCTS

ITpuauda HeHCUp aBHOCTH

Crioico6 yCTpaHesHust

1. Daexrpozsurateny npwpa-

. Bore ryour

2. DreXTPONBUTATENb BO Bpe-

= TpeBaeTCs

3. YacTole nmosOMKE  TpaHe-
MHOCHOHHOIO BaJd HJH
PAa3pHBH  BOJOHANODHBIX
TpYyO

-4, Tlopnimaercs
HHE 3JIeKTPO3HePTHH

~

‘5. YMmenpmaercs momaga Ha-
- coca

6. ITpexpatuaace
BOAR

'7. Hacoc mpu pa6oTe cHabHO
BUOpHUpPYeET

nozadya

8. Hacoc pa6oraer, Ho Bona

notpetiae-

e TOXACTCHE |

9, 3aHHKAIOTCH
ammepMerpa
10. Vaeamgusalores
HHS aMIepMeTpa
{

NoKa3aHud

noxKasa-

O6pbiB B OJHOM H3 IIPOBO-
JIOB CETH

3aMEIKZHHE BUTKOB KATYIUKH
cTaropa :

Tpenwe paGounux kosec B Ha-
MPaBJIAOUIMX anmnaparax

TTonnxenue
YpOBHH
Hsnoc aonmatox pabodnx Ko-
nec

YTeuxa BOAW Yepe3 CTLHIKH
BOJONOIBEMHBIX TPYO

O6priB
BaJa
[Morayaues npHBOIHBIE BaJHl
[lioxoe sakpensieHue Hacoca
Ha ({yHIaMeHTe

AHHAMHYECKOTO

TPaHCMHACCHOHHOIO

Bpamenne MOTOpa B npoTH-
“BOBOMIOKHYIO CTOPOHY
‘PaspuiB HanopHbIX TPYS
YpoBeHb BOIbl B CKBAXKHHE
HIDKe BcachBamomell TpyOGul

Magag nonava Bons

[MoBpexreHne BKJanniel
TIOLNATHAKOB Hacoca

CoeInHETD MpOBOJA

OTpeMOHTHPOBATL  3JEKTPO-
JBHTATENb
IMepeperynnpoBaTh oceBofi

3a3op peryauposoumofil  raifi-

X0k

3arnybuTh Hacoc NyTEM ZHO-
6aBJIEHUA CEKIHR
JleMOHTUDOBATL HACOC H 3a-
MEHHTh pabouue xoseca
JeMoHTHPOBATE HaCOC H ye-
TDaHHTEL NOBPEXKAEHHE B c60p-
K& BOJLOHATIODHBIX TPYO
JIeMOHTHpPOBATE Hacoc H 3a-
MEHHTb Bal

To XKe

IIprkpenuts Hacoc K  yH-
XaMeHTY aHKepHHIME 60JTa-
MH .
[Tepemennts Gass Ha KAEM-
Max

3aMeHHTb HAMOPHYIO TPYOY
3aray6uTe Hacoc NMyTeM J0-
GaBieHHs HamOPHBIX  TpPYO,
eCH IIO3BOASET HAMOP HAco-
ca

OTxpHTL GoJbilie 3ANBHIKKY

HBMO‘HTH‘I)O!BaTb HaCOoC H 3a-
MEHUTHL BKJAAIBIH [MTOIAAT-
HHEKOB

HexXypHHHA MamHHUCT 0653aH 3HATh, KaKHE MOT'YT OHITh HemnoJalKH B

UeHTpoOeRKHBIX Hacocax (Tabu. 14.1) H B CKBaXKHHHBIX Hacocax (Ta6a. 14.2).
B mpouecce paGorm arperaTta AeXypEBIH JOJKeH: 1) 3aHOCHTb B XKypHAaJ
‘CBEJIEHHS] 0 3aMEUYEeHHHIX HEHCIIPABHOCTAX U OTMEYATh YacChl TMIYCKA H OCTa-
HOBKH Hacoca; 2) CJeIHTb, 4TOOBl TEMIepaTypa B [IOJLIMAHHKAX HE IIPEBbi-
aja TeMmiueparypy B MalUMHHOM 3aje Oojee yem Ha 40—50° 3) moanmep-
KHBATb YPOBEHb Macjia B NOAIIHIHHKAX Ha TpebyeMoit BbICOTe MO MACJAOYKa-
.3aTejlo; 4) NOATArHBATL CaJbHUKH TAK, YTOGH BOLA M3 HHUX IIPOCAYHBAJACh
HeNnpepHIBHO PeAKMMH KaIIIMH. '

[Ipu skenayaTaluy HACOCHEIX CTAaHUHA caefyeT ofpaiate 0co60oe BHIMA-
HHE Ha 3KOHOMHOe DacxolOBaHHe 3JEKTPO3HEepTHH, MAJs 4ero HeoOGXOOUMO
YCTaHOBHTb rpaduk paboTsl HACOCOB (C y4eTOM HX PaGOTHl B ONTHMAa,IbHOM
pexuMe), He JONYCKaTh paBOThl HACOCHBLIX arperaToB ¢ [PHUKDPLITHIMHE  3a/-
BHXKK2MH H OPraHU30BAThL TLIATEJIbHBIH YUeT pacXofa JEKTPOIHEPTHH H TNO-
Ja4H BOAbI HACOCAMH.

-§ 84, IAPAMETPb! HARE)XXHOCTH 3KCIIJIYATALLUH
H MEPOTNIPHATHS MO UX NOBBLILIEHHIO

bBecnepe6ofinocts nomauu u obecneuenne HEOGXOAMMBEIX YPOBHel AaBJe-
HUA B KPUTHYECKHX TOYKAX CHCTEMBbI BOAOCHAOXKEHHS B 3HAUHTEJIBHOH Mepe
ONpPeneJAI0TCa HANEKHOCTbIO paBoThl HacOCHOHR craruuu. Hapymenue Hop-
MaJbHOH pabOTHl CTAHIMH BHI3BIBAETCH PA3JIHUHBIMH CJyYafHBIMH COOBITHS-
MH, B pe3y/bTaTe KOTOPHX BBIXOAAT U3 paGoThl OTHeJbHBIE  3JeMEHTHl ee
CXeMbl (COOpY3KEHHs, MEXaHH3MBl, HAaCOCHl, IPHBOIHBIE JBHIaTeNH, YIaCTKH
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TpyGONpOBOAOB H Ap.). AHANH3 H H3yueHHE Be-
[OATHOCTHBIX XapaKTePHCTHK TaKHX coObITHR, Twac
: TAKKe OLEHKA HAJEKHOCTH NEHCTBHs TeXHHUE-
CKHX CHCTEM OTHOCATCS K TEOPHH HaXCKHOCTH. 47

O6BUHO NOA HANEXKHOCTHIO NMOHHMAaeTcds CIo-
COBHOCTb H3Jeus (3AeMeHTa, COOPYXKeHHs, CHC-
- eMbl) BBLIMOJHSATH B ONpEJe/eHHbIX YCJOBUAX SK-
(IJIyaTalHH Bce 3aiaHHBe (QYHKUHH, COXpaHss
abouve napaMeTphl B Npeienax YCTaHOBJEHHBIX

J.0MYCKOB, B TeyeHHe TPeOyeMOro HHTEpBaJa Bpe- ‘
riegd. [IpHMEHHTENBHO K TAKHM CJIOXKHBIM THIA- - top 4
JOTeXHHUECKHM COODYXKEeHHAM, KakK HacOoCHal  Pmc. 14.1. Ymensmenne KI1L
STAHIHA, HALEeXKHOCTb SfBJAAETCA [OKA3aTEeM  arperata BO BPEMERH B De.
“kauecTBa B CAMOM UIMPOKOM CMBbICJ€ 3TOTO IO- 3yapTaTe H3HOCAZ MPOTOHHOW
gatus. Ona olpejesieTcss KauyecTBOM NPOEKTH- Hacty Hacoca

pOBAHHsI, CTPOHUTENbCTBA H 3KCIIYaTallkH.

B npolecce SKCIIyaTalHH BBIBASIOTCA OIIMGKH M TPOCUYETHI, AOMyLIEH-
Hbie TIpH pa3paboTKe TIPOEKTa CTAHIHMH, a TAKKE KauecTBO H3TOTOBJEHHSA
CTPOHTENbHBIX KOHCTPYKUHI H MOHTaXa o6opynosanus. [losromMy Ha nepco-
HaJje HAacOCHOM CTAHIHH JEXHT 60/blliasl OTBETCTBEHHOCTD, 3aKJ04aolas-
c He TOJBbKO B MPaBHJIBHOH IKCIIyaTallHH COOpYKEeHHH, MEXaHH3MOB H Ma-
IgH, HO W B CBOEBDPEMEHHOM BbISIBJEHHH H yCTPaHEHHHU BO3MOXKHBIX CTPOH-
resibHBIX, 3aBOJCKHX H MOHTaXHbIX Ae(EeKTOB.

[1pu BBOJE HACOCHOH CTAHIHHM B SKCIIyaTaLHIO HeoB6XOAUMO  KOJIHYeCT-
BeHHO OLEHWTh ce HaLeXHOCTb, ONPENEeNHTb MPOLOKHUTE/IBHOCTD paboThl
06opyAOBaHHA O BHIBOAA B PEMOHT, TIPOAOJIKHUTEIbHOCTD COXpaHEHHs OIITH-
MaJbHBIX apaMeTpoB # Ap. Oco6eHHO OCTPOH SBJSETCA npo6Jjema obecne-
qeHHs HalLeXKHOCTH NOcae PeMOHTHHIX paboT, NPOBOAMMEIX, KaK [IpaBHJo, B
TPYIHBIX YCJAOBHSIX Ha MeCTe.

TepMUHEL ¥ TIOHATHs TEOPHH HAJEKHOCTH, HCIoJb3yeMble Ha MPaKTHKE,
onpenenensl TOCT 13377—67. OCHOBHbIE H3 HUX B NPHJIOXKEHHH K COOPYIKE-
HHsiM M OGOPYNOBaHHIO HACOCHOH CTAHIMH MOryT 66iTe  CHOPMYIHDPOBAHE
c/aenyrouHuM o0pasomM.

PaB6OTOCHOCOGHOCTDH HAcOCHON CTAHUMH—3TO COCTOAHHE, np:i
KOTOPOM CTaHIHs CNOCcOBHA BBHIMOJHATD 3aNdHHLIE byHKIUE ¢ NapaMeTpamu
(nonaua, nanop, KIT[), ycTaHOBJIEHHBIMH TeXHHUeCKUMH TpeOOBaHUSMH.

HeucupaBHOCTb-— COCTOIHHE HACOCHOH CTAHIIMH, NPH KOTOPOM OHA
He COOTBETCTBYET XOTsi Obl OLHOMY M3 tpe6oBanuil. OGbIYHO Pa3MUAIOT HE-
MCTIPAaBHOCTH, He NMPHUBOASIIHE K OTKasam, H HeucrnpasHoctn (M MX coyera-
HHS ), BbI3BIBAIOIIHE OTKa3b.

OTKa3—cobbiTHe (MOBpEXIEHHe, aBaphsi), 3aKmwoualollleecsd B Hapy-
{IeHHH pa6oTOCIOCOGHOCTH HACOCHOH CTaHUMH. ;

OTKa3bl MOTYT GHITh NOCTENEHHBIMH ¥ BHE3aNHLIMH. [TocreneHHble OTKa-
31 OGBIYHO BHISHIBAIOTCS M3HOCOM OTAENBHBIX SJIEMEHTOB HJIH nerajneir. Ha-
npuMep, H3HOC HAHOCAMH H KaBuTalHel paboynux OpraHoB Hacoca (CM. § 85),
M3HOC TIOLUIHIHHKOB B pe3yabTaTe TpenHs H Ap. B pesy/pTaTe NOCTENEHHO-
TO H3HOCA, KaxX NPaBHUJO, na6monaercs cuuxenne KI1J naac Hacoca ¢ TeHE-
uneM BpemenH ¢ (puc. 14.1). B HEKOTOpPO# Mepe TaKue OTKasbl 32KOHOMEp-
HEL, HX MOKHO TDENBHAETB, T.€. ¢ KaKOH-TO TOYHOCTHIO NPELCKA3ATD. Bxe-
3annble OTKA3bl ABJASIOTCA CAyyaiHbIMH. X mosiBIeHHe XapaKTepHIyeTcs
CKAuKOOGPA3HLIM M BHE3ATHBIM H3MEHEHHEM OJIHOTO HJIH HEeCKOJIbKHX U3 KOH-
TPOJHPYEMBIX 1APAMETPOB.

Cuenyer TakKe HMETb B BHILY, YTO OTKAa3bl, BEI3bIBAIOLLHE HAPYLICHHE pa-
60TOCIIOCOBHOCTH HACOCHOH CTaHIHH, MOTYT ObIThb He TOIbKO B pesyabpTate
pa3JMYHBIX NOBPEXIEHHH K aBapHi OTAEJbHEIX 3/EMEHNTOB caMoii CTaHIHH
(BHYTpPEHHHE OTKAa3bl), HO M B Pe3y/bTaTe BHEIIHHX IPHHUHH (BHELIHHE OT-
Ka3bl), KaK, HANpHAMeED, NpeKpalieHne nojpauu 3/MEKTPOIHEPTHH B pesyJbTa-
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Te aBapHi B SHEProCHCTEMe, HENpeABHJEHHOe NOBHINCHHe HJAH CHHMKeHHe
YypOBHEH BOIB M pAacXOZOB BOJNOHCTOYHHKA, pe3Koe YXYAUIEHHE KauecTBa
BOALI, JIEZOBHIE IIOMEXH H T. 1.

Hapa6GoTka mnpeacrasaser cobofi NPOROJKHTENLHOCTh HJAH 00bEM
paboTH HACOCHOM cTaHUMH. B mpouecce 3KcnayaTaldy OOLIYHO DasauqaioT
CYTOUHYIO HapaGOTKy, MeCAYHYIO HJH TOAOBYI0O HapaloTKy, HapaboTKy 10
NepBOro OTKasa, HapaboTKy MeXKAy OTKasaMH 4 AD.

Be3oTka3HOCTDH— CBOHCTBO HACOCHOA CTAHIUHM COXpaHATh, paboTo-
CHOCOGHOCTL B TeUeHHe HEKOTOpPOH HapabGoOTKH Oe3 BHIHYKAEHHEIX IePephl-

BOB.
+ CpenHee BpeMd BOCCTAaHOBJEHHUA NpefcraBiaser ¢o6oil cpel-
Hee BpeMs BBIHYXKAEHHOIO HeperjaMeHTHPOBAHHOIO INPOCTOfA, BBLI3BAHHOIO
HaXOXJeHHeM H yCTpaHeHHeM OJLHOro O0TKasa.

JlonroBe4YHOCTDb— CBOHCTBO coXpaHATbL PpaborocnocobHOCTL A9
IIPENENBHOTO COCTOAHHA ¢ HEOOXOZMMBIMK I€pepbiBaMU AJis1 TEXHHUYECKOr?d
o6cayXHBAaHUS U DeMOHTa. I[IpenenpHoe COCTOAHHe OIpejnensercs HEBO3-
MOXKHOCTBIO 3KCIJIyaTalMK COOPYKEHHS, arperata, cTaHmuH Ju6o 00ycJoB-
JIEHHBIM cHUXkKeHHeM 3bdeKTHBHOCTH, nu60 TpeboBaHUAMH 0€30MaCHOCTH H
OroBap¥BaeTcd B TEXHUUYECKOH JOKYMeHTalMH.

Cpok cayx6b — KaJeHAapHAsT NPOLOJKHTENBHOCTL JIKCIJIyATaLHU
A0 MOMEHTA BO3HHKHOBEHHSI TIpeleJbHOro <cocTtofAHMA. Pasanuaior cpok
CJIy®Obl 10 IEPBOTO KAIHTAJAbHOTO PEMOHTA, CPOK CAYKOB MEXKAY KalHTAJb-
HEIMH PEMOHTaMH X Ap.

COBOKYNHOCTE NPHBENEHHBIX BhIIIE ONpPENeJeHUAi XapaKTepHu3yeT HajexK-
HOCTEL CTaHUMH B nenaoM. B cBoio ouepenp, HCNOMb3YS HEKOTOPHIE MOJOMKEHHs
MaTeMaTHYeCKOH CTATHCTHKYU U TEOPHU BEPOSITHOCTEH, KaXAoe ONpelcsicHHe
MOXHO BBHIPA3HTh KOJHYECTBEHHHIMH INokasateasiMu. OCHOBHBIMH NOKasaTe-
JSIMH HamEeXKHOCTH I/ HACOCHBIX CTAHLMH, CHCTeM BOJOCHAOXeHHs ¥ KaHa-
JIH3alHH ABJSIOTCA: BEPOATHOCTL 6€30TKa3HO# paboThl, YacTOTa ¥ UHTEHCHB-
HOCTb OTKa30B, CpelHAs HapaboTKa Ha OTKa3 M Ko3(pHUHEHT TOTOBHOCTH.

Bepoarnocte 6esoTkasHoft paGoTu P(fp) ectb BEPOATHOCTD
TOTO, 4TO MpPH IKCNAYATALHH HAaCOCHON CTAHIIMM 3a ONpPeflesIeHHbIH 3aTaHHbLH
NIPOMEXYTOK BpeMeHH Ip He NPOU3OLeT HH ORHOro orkasa. [Ipm nmpaxrhue-
CKHX pacyeTax BepOATHOCTb 6e30TKa3HOH paGoThl MoXeT OBITL ONpenesieHa

no ¢opmy.e

No—n (tp)§
P(tp)z—o—ﬁo—p—.

rae Ng— unciao ya3n0B (arperaToB) HaCOCHOH CTaHIIMH B HayaJje 3KCHaya-
Taluu;
n(tp) — 4ncj0 y3710B (arperaToB), OTKa3aBUIHX B TEYEHHe BPEMEHH fp.
®yukuua P(#p) asasercs yOuBawoueir dyukunen (puc. 14.2). Ipu fp=
=0 P(0)=1, a npr BpeMmeHu paboThi{=o0 P (o0)=0, Takum obpasom,
P (fv) nsmensiercs B npenenax 0<CP(fp) <1. A
YactoTra 0OTKa30B f(f) ecTh OTHOIWIEHHe YHCAa OTKA34BUIMX Y3J0B
(arperaToB) B eIMHHLYy BPeMeHH (Mecsll, T'OX W T.1.) K NEePBOHAUAJBHOMY
UHCAY 3KCIIYaTHPYEeMBIX Y3JOB (arperaToB) IPH YCJIOBHH, YyTO OTKa3aBHIHe
V3JIbl HE 3aMEHSIOTCS HOBLIMH H He BOCCTAHABJHBAIOTCH.
IIpubnuxennaa hopmyna
\ An ()
NoAt’

f(t) =
rae An(t) ——qucng , y3/10B (arperaToB), OTKa3aBIIHX B HHTEpBaje OT
(t—u--?) RO (t+ A?t) (rne Af— paccmaTpHBaeMblii HHTEpBaJ

BpeMeHu}.
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Puc. 14.2. Xapaxrep H3MEHEHHS BEpOATHOCTH P(tp) Prc. 14.3. Xapakrep HsMeHeHH:A
GeaoTKasHON paGOTH M ONpefelieHHe TEXHHYECKOIo HHTeHCHBHOCTH OTKa3oB A(f)

pecypca fp MO 3aJaHHOMY ec 3HAYEHHIO

YacrToTa OTKA30B XapakTepHsyeT HANEXKHOCTb Y3J0B (arperaToB) CTaH-
IHH 10 UX MepBOro oTkasa, B mpuMeHeHHM K HACOCHLIM arperataM 4acTroTa
OTKa30B XapaKTepusyeT HaleKHOCTb HX JEACTBHA 10 NEPBOTO BHIXOfA arpe-
rata U3 cTpos.

MHTEHCHBHOCTh OTKa30B A(f) €cTb OTHONIEHHE 4YHCJa OTKa-
3aBIIMX Y3J0B (arperatoB) B eNMHHIYy BPeMEHH K CPEAHEMY uHCay Y3J0B,
NPOXOJKAIOUMX HCIPABHO PaGoTaTh.

[puGauxkennas gopmyna

An ()

MO AL

N,_,+N;
31ech N(t):——'——;———i,me N,;_, 4ucno ucrnpaBHo pafoTaioliux Y3ioB

(arperaToB) B Hauaje HHTepBaJa BpeMeHH At;; Ni— uuciao
WCIpaBHO PaGOTAIOMUX Y3J0B B KOHLUE HHTEpBajla BpPEMEHH
Ati.

O6LiyHbI BHI 3aBHCHMOCTH A (f) mokasaH Ha puc. 14.3 (xpusas 1). OG-
pamariT Ha ce6s BHHMaHHe TPH XapaKkTePHLIX yyacTka KPHBOH.

TlepBuiii y9acTOK — OT IIyCKa arperara (craHuun) Ao ! HasHBaercs npH-
pa6oTounbIM NepHoAoM. OH oTpaXKaeT BpEMEHHYIO 9KCIIyaTalHIO arperaros.
U HTeHCHBHOCTb OTKA30B B STOT NMEPHOA YMEHBIIACTCH.

Bropoll y4acTOK OTHOCHTCS K HOpMaJbHOM SKCILIyaTallHH (or ¢y mo f3) ®
HauMHAETCH MOCJe HPHEMKM arperatoB B NPOMBIINIEHHYIO SKCILIYyaTaiHIo.
XapakTepeH OH OTHOCHTENbHBIM NOCTOSAHCTBOM HHTEHCHBHOCTH OTKa30B.
B 3TOT mepHOp NPOH3BORATCH BOCCTAHOBHTEJIbHBIE NIAHOBLIE DEMOHTLI co-
OpyXeHHH W 060pYNOBaHHS, 3aMeHa BLIMIENMIHNX U3 CTpOs geTajedl HOBBIMH.

Tperu#l y9aCTOK HaUHHAETCS OT ¢z H XapaKTEPH3YETCA PE3KHM yBEIHdC
HHeM HHTEHCHBHOCTH OTKa30B B OCHOBHOM H3-32 M3HOCA; H CTAPEHHA IeTtaned
y3/10B HJIH arperarTos. :

AGCONMIOTHLIE 3HAYEHHS MHTEHCHBHOCTH OTKAas30B 3aBHCAT OT PEXKHMOB
sKenaayaranuu arperaros. Ilpu pa6oTe Hacocos B Haubosee 61ArONPUATHBIX
peKHMaxX B OTHOIUEHWH KABHTAIMOHHELIX sIBNEHHH, BUOPAUMH H JIHHAMHUE-
CKHX YCHUJIMi KpHBas HHTEHCHBHOCTH (KpHBas 2) Gymer OTJHYaTbCA OT KpU-
BoOH /, CHM3HUTCS MHTEHCHMBHOCTb OTKA30B U IOBBICHTCH HAACKHOCTD JleHCTBUA
060pyLOBaHuSA. ’

Cpenusigms Hapa6oTKa Ha OTKa3 MpEACTaBIACT cobolt cpenHe-
apudMeTHIECKOe BpeMsi 6e30TKasHOi padoTel y3aa (arperata) CTaHIHH
MEXIYy COCeTHHMH OTKa3aMHu:

n

N T o

to= =
n n

rae ¢, —BpeMs 6e30TKas3Hol paboTHl 0 NEPBOT0 0TKA33;

ty

10* 3ax. %521 275



ty — BpeMsl paGOTHl MeXIY TIepBbIM U BTOPBIM OTKa30M;

tn — BpeMs paboTH MeXIAy 1 — | H 1 OTKa30M;

n — 9HCJI0 OTKA30B 32 BpeMs 3KCITyaTalHH;

t; — BpeMa 6e30TKa3HOH paboTH 10 i-TO OTKa3a.

Cpenusisi HapaGoTKa Ha OTKa3 XapaKTepH3yeT NOBTOPAEMOCTb OTKa30B
yaja. (arperata) NpH YCJOBHH, UTO OH BOCCT2HABJHBAETCH (pemoHTHpYET-
cs1). ITosToMy nepBOHAYaMbLHOE UHCJAO Y3JOB (arperatoB) OCTAeTcs MOCTOMH-
HBIM.

KosdpbHuneHT FOTOBHOCTH &Ky TIPEACTABAAET BEPOSTHOCThL TOTO,
YTO B NPOM3BOJNbHO B3ATHIH MOMEHT BpPeMeHH arperat (HacocHas CTaHIHA)
HaXomHTC B paGoTOCIOCOGHOM COCTOSHHMH. B yCTaHOBHBLIEMCH peXkHMe 3K-

CITyaTaliyu OH pPaBeH:
JL/I51 arperaToB

Rp = bo 3
ts + fpem
AJ CTAHIHH B LIeJOM
No
gl fo. 4
kf.T = ,

2 (fo "I—tpeu) e

i=l

rae fpem— CpeqHsAst IPONOJKHTEAbHOCT PEMOHTA.

C nomowpio NOKasaTeaeli HAJEXKHOCTH MOXHO PEIINThL PAJ 3a4ay, MpeA-
CTaBJMIONIHX NMPaKTHYECKHH HHTEpeC ¢ TOUKH 3PEHHS IKCIJIyaTalHH Hacoc-
Holt cTanuud, Tak, Ha puc. 14.2 nokasano, Kak 10 3aaHHOMY 3H@4YeHHIO Be-
POSITHOCTH 6e30TKasHOH paboThl P (fp)aan ONpEAeNALTCHA TEXHHUECKHH pecypc
HJH CPOK cayXObl oGopynoBaHud. B TeueHHe BpeMeHH fpr HALEKHOCTb arpe-
rata (cTaHiuH) OyIeT He MeHee 3a/laHHOH.

AHaJorHyHbIM 06pa30M MOXKHO 0GCCHOBATbH HeOGXOAHMble CPOKH PeBH3HN
H DEMOHTOB COODYMKEHHH H MEePHOAHYHOCTb NOCTYIVIEHHS HEOOXOHAMMBIX 3a-
DacHBIX peTanaeld M gyacted, Ilo KoHYeCcTBEHHLIM MOKa3aTeasiM HaJdeXHOCTH
MOKHO TaKxKe CPaBHHBATL PAa3JHYHble CXeMbl KOMIOHOBKH HACOCHOH CTaH-
MM, pellaTh 3aJayd pe3epBHPOBAHHS, HAXOIHTb ONTHMAJIbHble BAapHAHTL)
06CIyKHBAHHS COOPY2KEHHH CTAHIIHH PEMOHTHLIMH OpHrajlaMHu H Jp.

Onenka HaneXHOCTH paGOTHl y3/10B, arperatoB M 3KCILIyaTalluy HacoC-
HOM CTAHUMH B LejoM TpebyeT MJIHTENbHOr0 H pa3HOCTOpOHHero HabGJole-
HHs1 3a paGoroil obopynoBaHud. Ilepconany cranmup HeoOXOAMMO C MOMEH-
Ta TycKa IIepBbIX arperaToB CTAaHIWH HayHHaTb CHCTEMaTH4YECKOE
HaKOIlJIEHHe CTATHCTHYeckoro Marepuagaa. [lpu 3rtoM ocoboe BHUMAaHHE
caenyer obpawlaTh Ha NPHUUHB Ae(QeKTOB Y3J0B H AETajel ¥ NPHYHHbI OT-
Ka30B, Ha cHuxeHHe KIIJl momaunm u Hanmopa HacocoB B Npollecce dKCHJIya-
TAallMH, HAa H3MCHEHHe BO BpeMeHH BHOpalUHUH OMNOPHBIX Y3J0B ArperaTtos
APYTHMX NapaMeTpoB, Ha CTeNeHb H3HOCa OTAENBHHIX yacTei 060pYyI0BaHHUA.

Ha ocHOBe 3THX HaHHBIX MOACYHTBHIBAIOTCS NOKa3aTead HAACKHOCTH 3K-
CnJyaTallHH arperaToB H CTAHIHU B 1eJ0M, pa3pabaThIBalOTC MEpPONpus-
THS1 110 NOBBILIEHHIO HAJLEKHOCTH IKCIVIYaTALHH H NPOH3BOJHUTCS OLEHKA 3(-
(peKTHBHOCTH 3THX MEPONPHUATHH.

Tpebyemasi HaLeKHOCTh 3KCIJIyaTallUH HACOCHBIX CTAHI[HA CHCTEM BOJAOC-
cHaOXeHUs H KaHaJH3alHH MOXKET H I0JKHa 00eCcneuynBaThCA:

1) B npomecce HX TPOEKTHPOBAHHUSA:

pe3epBHPOBAHHEM HACOCHOTO OGOPYIOBAHHS;

HCIIOJIb30BaHHEM arperaToB pasJH4YHOH MOILHOCTH;

HaJHYHEM HEe3aBHCHMBIX HCTOUHHKOB SHEProCHA0KeHHsl H HeCKOJbKHX

JIUHUH BOOBOJOB;
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YCTAHOBKOH NePEKIIOYAIOIIHX  KONIEKTOPOB H 3aMOPHO-TIPEJOXPAHHTEN b~
HOH apMaTyphi B HEOGXOLHMOM HHCJIE, )

CO3JaHHEM 34IIacCHLHIX H pe3ePBHBIX €MKOCTEH,

2) B mpolecce HX CTPOHTENbLCTBA:

HCIIOJIb30BaHHEM BhICOKOKA4eCTBEHHBIX MaTepHaJ/oB H o6opynoBaHH;

obecreuenueM Tpe6yeMOro KauecTBa paGoT H TLLATEJbHOro KOHTPOJS
TNpH NPHEMKE FOTOBHIX COOpYXeHHH;

3) B mpormecce SKCIIyaTallkH:

HaTypHBIMH (KOHTPOJIbHO-CIATOUHbIMH) HCIBITAHUSIMH BHOBb BBOJLHMOTO
060pyAoBaHHS; 06beM, CBOEBPEMEHHOCTD H NPABHJIBHOCTL TIpOBEJCHHS HCIbI-
TAHHN TO3BOJSIOT MOJAYYHTb AEACTBHTE/bHble NMapaMmeTphl arperarTos, Bhlds
BHTL HaHGO/MEe SKOHOMHUHBIE H CIIOKOMHBIE DEXHMbl H YTOYHHTbL SKCHJIyarTa-
LHOHHEIE XapaKTepPHCTHKH; KPOMe TOTO, 3TH HCIBITAHHU: IIO3BOJAIOT yCTaHo-
BHTH T€ OrpaHHUEHHS] apaMeTpOB (MO YCAOBHAM, HamlpuMep, KaBHTALHH,
BHGpPALHH H AP.), COGMI0IEHHE KOTOPHIX IPOJJIHT CPOK arperara,

BHNOJHEHHEM NPaBHA TEXHHYECKOH 9IKCIAyaTaluu H HHCTPYXIHA mo-
CTaBILHKOB OGOPYJOBAaHHA; YeTKOe 3HaHHe HX IepCOHAJOM HAaCOCHOH CTaH-
LMH H BHINOJHEHHe BCEX DEKOMEHIAUud H npelNKcaHuii [pPeNyNperaaeT
NMOBPEXAEHHs H aBaphu 000PYAOBAHHUA;

OCTOSHHBIM KOHTDOJIEM 33 COCTOSIHHEM COODYXEHHH H o6opynoBaHus;
5TO MO3BOJISIET CBOEBPEMEHHO BbiIBHTh HA¥aJIO MOSABJEHHA MHOIHX nedexTon
W HeHOpPMaJbHOCTEH B pab0Te OTAEJbHBIX Y3/0B M MEXAHH3MOB H npeny-
CMOTPeTh MepOnpHATHsA, 00ecrieqHBAOLIHE YCTPAHEHHE STHX neheKTOB;

OpraHK3alUell PEeMOHTOB H KayeCTBEHHBIM WX NPOBELEHHM; OT IpaBHib-
HOl OpraHH3alMH H CBOEBDPEMEHHOCTH PEMOHTA WJM 3aMEHEl OTACJILHRIX ya-
cTefi, COCTOSIHHE KOTOPHIX yXKe He OTBeuaeT HajemHOd IKCIUIyaTaluH, 3aBh-
CUT, CKOJIBKO ellle popaboTaeT HACOCHBIH arperar fo CJAeLyiolmero peMOHTa
H ¢ KaKHMH TapaMeTpamy,

PEKOHCTPYKIHEH Yy3/10B COOPYXEHHH H o6opynoBaunusi, nepexoioM Ha 6o-
/lee HaJIeKHbIE CXeMBbl, 3AMEeHOH YCTaPeBIIHX KOHCTPYKIHK;

o6yueHHeM H IOATOTOBKON SKCIUIyaTAIHOHHOTO MEPCOHad, NOAHHMAIo-
el TeXHHYECKHH YPOBeHb OOCIYyKHBAIOLIEro epCcoHala;

PALHOHAJIH3ATOPCKOA H n3obperaTeapcKOl paGoOTOH Ha HACOCHOR CTaH-
IIHH.

§ 85. H3HOC OBOPYAOBAHHS HACOCHDBIX CTAHUHRA

Hasnxuyne pa3BHTHX KABHTAUHOHHEIX IBJICHHHA B TeX HJIM HHBIX SAEMEHTAX
NPOTOYHOM YaCcTH HAacoCa NPHBOAUT K KaBHTAUHMOHHOMY Pa3pyIICHHIO MOBEPX-
HOCTH ero geraneil. HTEHCHBHOCTb KaBHTAaLHOHHOH 3PDO3HH 3aBHCHT OF
GOpMbL KABUTAUHH, CTENEHH €e PA3BUTHA H NPOLOIKHATEILHOCTH paGoTh Ha-
coca B KaBHTalHOHHOM pexxume. ComeprkaHue B3BelIeHHbBIX HAHOCOB B BOAE,
nepeKauynBaeMoi HAacOCOM, BhI3hBaeT abpasHBHOe pa3pyLICHHE €ro pabGounx
OpraHoB. HTEHCHBHOCTb 3TOTO BHAA PaspyLIEHHsS ONpEJEJseTcs KOHUEHTPa-
uHelk HAHOCOB, MX IPaHy/JOMETPHUECKHM M MHHEPAJOTHYECKHM COCTaBOM,
OopMOiI YACTHL, ATHTEJIBHOCTHIO BO3LEHCTBHsi B3BECEHECYIlero IOTOKa Ha
IeTasd HAacoca H MaTepHAJOM, H3 KOTOPOrO 3TH XeTai usrotosiens. Ilpn
OZHOBPEMEHHOM BO3JEHCTBUM KaBHTAlWH W HAHOCOB OGIIWH M3HOC HACOCOB.
KaK TIPaBHJIO, YBEJHYHBAETCH.

TeXHUKO-3KOHOMHUECKHe MOCJAENCTBHS H3HOCAa HACOCOB BCJACACTBHe Ka-
BHTAILMH ¥ HCTHPAHUsA B3BEIIEHHLIMH HAHOCAMH NPOABAAIOTCSA ABOAKO. Bo-
[epPBHIX, 3TO YXy/IIIEHAe HEPreTHIeCKHX XapPaKTepPHCTHK HAacoCoB (CHHIKEHHE
nanopa u KI1J1) u cBAsanHOe € 3THM yBesquueHde NOTpeGseMOl 3JEKTPO-
sueprud. Ecin mpu 3TOM NPHHATH BO BHUMAaHHE, 4TO CTOMOCTb 3JEKTDO-
SHEPTHH IJ51 HACOCHHX CTAHIHH HOCTHTaer 90% o00IWHKX 3KCOAYaTalHOHHBLIX
PacXOfl0B, TO CTAHOBHTCS NOHATHBIM, 4TO IOJIEPXKAHHE BHICOKOTIO KITX
060opya0BaHHs HMeeT pellalollee 3HaUYeHHe /s 9KOHOMHYHOCTH paboTbl Ha-
COCHHX CTanuui. Bo-BTOpHIX, 3TO 3HAYHTEJbHbIE 3aTpaTe TPyJa U Marepua-
OB Ha peMOHTHEIE PaGOTHI MO YCTPAHEHHIO TNOCJEACTBUH H3HOCA JeTased
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MPOTOYHOH 4acTH HacocoB. OO6IHe AOMONHHTEJbHbIE 3aTpPaTH CPEACTB IO-
JYYalTC CTOJMb GOJBUIMMH, 4TO NMPHOGPETAIOT CAMOCTOSATE/IbHOE TEXHHKO-
SKOHOMHUECKOe 3HAYEHHE., :

Psn skcneprMeNTaNbHEIX HCCASLOBAHHE M ONBIT SKCIIYaTAllHH HACOCOB
Pa3JMYHBIX THIOB IO3BOJIAET C ONpeleJEeHHON CTEHeHbI0 TOYHOCTH YCTaHO-
BHTb HauboJsee XapaKTepHbie SJIEMEHTH NPOTOYHON YACTH HAcoCOB, MOJ-
BepPKEHHble KaBHTAUHOHHOH 3pO3HHM, abpa3HBHOMY DAa3pYIIEHHIO H COBMeE-
CTHOMY KaBHTaLHOHHO-a6pa3HBHOMY H3HOCY.

Pa6ounm opranoM NeHTPOGEKHEIX HaCOCOB, TIOABEPXKEHHHIM HaHOO/ee
CHIbHOMY H3HOCY, ABJISIETCH JIONACTHOe Koaeco. TypOyJeHTHOe mepementu-
BaHHE NOTOKa, BbI3HIBACMOE KOHCTPYKTHBHBIMH OCOGEHHOCTSMH KoJjeca, a
TAaKMKe COJiepXKaHKue B BOJE HEPAaCTBODEHHOr0 BO3LYXa K Fa30B SBJAAIOTCA
NMPHYMHAMH BO3HMKHOBEHHS H Pa3BHTHA KAaBHTALWH NpPH LABJEHHSX B NOTO-
Ke, NPeBHIIAIOUIHX AaBJeHHe NapoB BOJL NpHU NaHHOK TeMmnepaTtype. Passu-
Thle KaBHTALWOHHBIE fBJCHHS NMPHBOAAT K SPO3HOHHBIM paspylieHHsAM 3Je-
MEHTOB Kosiec. MHTEHCHBHOCTL 3THX paspyILIeHHH pe3Ko BO3pacraer IpH CO-
JepXKaHHH B BOJE B3BEIICHHBIX HAHOCOB. '

Ha puc. 14.4,anokasaHsl paspyiueHus J0TACTEH H HAPYKHOIO IHCKa pa-
$ouero koseca HEHTPOOEKHOIO HACOCa KOHCOJBHOIO THIIA, BLI3BAHHLIe B3aU-
MOIEHCTBHEM KaBHTALHOHHON 5PO3WH M aGpasWBHOro BO3NEHCTBUS B3BEILEH-
#pix yactvll. Ha puc. 14.4, 6, 8 nokasaHbl pa3pyileHus 3JEMEHTOB IEeHTPO-
0exKHbIX HAacOCOB € PabOYHMH KOJeCAMH OTKDPEITOrO  THNA ¥ ABYCTOPOHHErO
BxoJza. ' :

OrBonbl UeHTPOGRKHBIX HACOCOB MOABEPIKEHH! JHIIp AGPASHBHOMY K3HO-
CYy, IIPH 3TOM MAaKCHMaJbHass HHTEHCHBHOCTb H3HOCa HaOJI0faeTcss B 30He
TAaK Ha3LIBAEMOI'0 PaCUyEeTHOrO CeueHUs (B MeCTax CONIPSKEHHS CINHpPaJabHOH
YaCTH M HanopHoro martpy6bka). Ocobyio Tpynny cocTasAsIOT AETAJNH, H3HA-
WHBAKIIHECS B Pe3y/JbTaTe NBUKEHHT B3BECEHECYWIeH BONBI M3 HAIODPHOH
MOJOCTH B OOJMACTh C MeHbUIMM JaBJAeHHEM, — YIUIOTHEHHS, CaJbHHUKOBLIE
YCTPOHACTBA, MOAMIHIIHUKH U T. [I.

XapakTepHble MecTa H3HOC2 paGOYHX OPraHOB OCEBLIX HACOCOB IOKa3a-
Hol Ha puc. 14.5. Haubosee cuabHOMY pa3pYIIEHHIO IOABEPXKEHL BHYTPEH-
HHe MOBEPXHOCTH Kamep pabouux KoJsec. BeiaefcTBre OTpbIBa ITOTOKA, Bbi3-
BAHHOIO HECOOTBETCTBHEM yryia HaGeraHus HOTOKAa H yria YCTAHOBKH JOTa-
TOK, BO3MOXHO B OTAEJbHBIX CJIYyYasx YCHJIEHHOE PaspylieHHe JIONAaTOK BhI-
NpaBJASIONIEro annapara.

Puc. 144. Kapra n3uoca paGounx opramos LEeHTPOBEIKHMX HACOCOB

l—o6nacTh xaBHTaumoHHON 3posHy; 2—obnacry aGpasHBHOTO H3HOCA; J—06/1aCTH COBMECTHO-
ro Bo3LeACTBHS KaBHTALHH H HAHOCOB
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UHTeucHBHOCTh H3HOCA 3JIEMEHTOB NpO-
TOYHO# YacTH HacOCOB BCJEACTBHE KaBHTa-
({M# M HCTHpaHHSA B3BELUCHHBHIMHM HaHOCAMH
HaXoAWTCH B NPAMOH 3aBHCHMOCTH OT pe-
JKUMOB paGoTHL. BhiGop pexnmoB paboTH
arperaToB ¢ yUeTOM SKOHOMHYHOCTH HX 3KC-
nayaTauid H CO3MaHHS ONTAMAJBLHBIX yC10-
BAH A1 3alMUTH OT KABHTAIMOHHO-abpa-
3HBHOIO M3HOCA 06OpPYNOBaBHA B OOJbUIHH-
CTBE €Jayuaes SBJIACTCH CJOXKHOM 3ajavet,
15T O6OCHOBAHHOFO PEIIEHHs KOTOPOH B Ha-
yaJIbHBI TEepHON SKCIUIYaTallkd HaCOCHOH
CTAHHHAHM Ha OCHOBE aHajJu3a KOHKPETHBhIX

k

YCJAOBHI LOJIKHB OBITh NPOBEJAEHH CIENYIO- /
e MepOIpHITUS: :

1) Hafinennl pexuMBl paGoTHl HACOCOB, Prc. 145, Kapra maoca paco-
y,ﬂOBJIETBOpH}O‘Iﬂ,I/IE MaK‘CHMaJIbHOH 9KOHO‘ yux OpI‘aHOB ,OCéBOl‘O Hacocea
MHUYHOCTH pa‘>60’rbl CTaHUIIHN B HeJOM H HC- (cM. 3KCTIIHKAIMI0 K DHC. 14.4)

KJI0UaloIe BooOLie K ocnadastomye HH-
TEeHCHBHOCTb KABHTAIHOHIO-a0pasiBHOr0 Pa3pylIeHHS JAeTallel;

2) BLIABJEHb PEKHMEI pabOTH, HanHOO/Iee OMACHBIe C TOYKH 3peHHA Ka-
BHT2LMOHHO-26pa3HBHOTO paspylleHns 060pyA0OBaHUSA;

3) ompefenexa SKOHOMHYECKH ONpaBAaHHas MPONOIKATENLHOCTL MEXKPE-
MOHTHOTO [[€PHOAA 3KCIVIyaTallHH ¢ Y4eTOM H3MEeHEHHs SHepPreTHUecKnx Xxa-
paKTEepHCTHK 0GOpYZOBAaHHS BCIENCTBHE H3HOCA (CM. pHC. 14.1) u crouMo-
CTH KaNHTaJbHO-BOCCTAHOBHTEALHOI'O DEMOHTA.

[ocKOMLKY HHTEHCHBHOCTH KABHTAIHOHHOTO M aGpasuBHOro paspyile-
HHsl, KAK 3TO YCTAHOBJIEHO MHOTQUHCJEHHBIMH HCC/EI0BAHMAMH, HAXOAUTCR
B OpAMOH CTENeHHOH 3aBHCHMOCTH OT CKOPOCTH TOTOK2, TO yMEHbUICHHE MO-
AAaud HACcOCa HHKE PAaCueTHOro 3HaUeHHs MOXKET B KaKOH-TO Mepe HPOAIUTH
MeXKPEMOHTHBIA nepuos skcmayarauun. OLHAKO MpH cobmonenny TpeGoBa-
HH BOXONOTPEGHTENA 3TO IPHBOAHT K YBENHUEHHIO 4YHCAA arperaros H#
CTAHUHMH H MOXKeT ObITh PEKOMEHI0BAHO JHIIb IOC/]IE BCECTOPOHHErO pacCMo-
TPEHHS ¥ SKOHOMHUYECKOTO CpaBHEHHs BOSMOXHLIX BAPHAHTOB.

3HaHHe MeXaHHM3Ma KaBHTAIHOHHO-abpAa3HBHOIO pas3pyilleHHs B COYera-
HUM ¢ aHaJIW30M XapaKTepa M OCOGeHHOCTel JBHXKEHHA NMOTOKA Yepe3 paso-
yHe OpraHbl I103BOJISIET B OTAEJBbHLIX CHY4Yasx IOBBICHTD H3HOCOCTOHKOCTb ¥
NPOAJIHTL MEXDEMOHTHHIA MEPHOA JKCIUIYaTalHH HACOCOB 3a CueT HIMEHE-
HUl B KOHCTPYKIHMH HX IIPOTOYHOM uyacTul. '

MuorouncaeHHbHE HAYYHO-HCCAeL0BaTebCKHe paboThl, NpOBeldeHHhe B
J1260opaTOPHBIX ¥ HATYPHHIX YCHOBHAX, 4 TaKKe OOUIKPHBIE OIBIT OTEHECT-
BEHHOrO H 3apy6esHOro ruApPOMAaIlKHOCTPOCHHS YKA3hiBAalOT Ha BO3MO-
HOCTb CYIIEeCTBEHHOTO MOBBIIIEHHA H3HOCOCTOHKOCTH HACOCOB MyTEM H3TOTOB-
JICHAST WX JeTajeli H3 MaTepHajoB, CHOCOOHBHIX NMPOTHBOCTOATL KABHUTAIHMI
u abpasuBHOMY BO3NEHCTBHIO HAHOCOB.

B cuny cBoefl SKOHOMHUNOCTH HaHGOMbllee paclpocTpaHeHHe B HACOCOCTPOCHHH MOJyud-
JIH 9YTYH H YraeponMcThie HeJerHpOBaNHbIE CTaMH. Opmnako ux H3HOCOCTOHKOCTbh HeBeJHKa.

B YCIOBHAX KaBUTALHOHHOM 3pO3HH XOPOINO 3apeKoMeHAOBaMH cebst amoOMHHHEBAHd |
mapraxueBass Gponsa. Baaropapa sroMmy, a Takxe H3-3a cBOelt BHICOKOH AHTHKOPDO3HOHHO-
CTH ‘OHY HAXOAAT AOBO/MBHO IMHPOKOe NPHMEHEHHEe TIp® H3rOTOBJACHHUH JIETaJXeﬁ uempoéex:-
HbIX HacoCoB, 0co6eHHO 'paﬁotmx KoJgec. OaHaKo H3-332 OTHOCHTEAbHO HHM3KHX NPOYHOCTHBIX
noKaszaTeneil U3 GDOH3bl H3TOTOBJAKT TOJABKO NETaJH HeGOJBUINX Pa3MepoB. Jeraan xpyn-

HBIX uempoﬁex{};blx 1 OCeBBLIX HACOCOB, pa60'raloumx B YCJAOBHSIX KaBHTAIIWMH, H3TOTOBJAIOT
H3 XKeae30yrJIepOAHCTHIX CILIABOB.

[lpr cna6oft MHTEHCHBHOCTH KABHTAIHOHHOTO BO3ACHCTBHS MPHMEHAIOT HH3KO/JETHDOBAH-
uule craau 20I°CJI; npu cpeaneil HHTEHCHBHOCTH KAaBHTALMOHHOH 3PO3HM XOPOIIO 3apekoMex- -

! Kapeaun B. §I. MsHoc J0NacTHHIX THAPABIMYECKHX MAUIHH OT KABHTAUMH ¥ HA-
nocoB. M., «MamuuocTpoenne», 1970, '
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AoBajH cebs HepkaBeomas craab 20X13 HJI u cranm maprencutHoro kaacca 1X13 u 2X13.
B >ecTKHX KaBUTAUHOHHBIX YC/IOBHAX BBICOKYIO COIPOTHBJIAEMOCTh 3DO3HH TI0K43ana Hecta-
6uabHas XpoMoOMapraHueBas aycTeHuTHas ctaab 30I'10X10, camoynpounsiomascs npH naa-
CTHUeCKHX AedopmalHsax.

Ha6umonenns, nposefienHble B yCIOBHAX THAPOAGDPA3HBHOrO H3HAIUMBAHHS, NOKA3LIBA-
10T, YTO JIETHPOBAHHbIE CTaaH 064aJal0T GOJBUIER COMPOTHBJASEMOCTBIO K BO3JAEHCTBHIO B3Be-
WIEHHBIX HaHOCOB, UYeM YIJIePOAMCTHE. B 3TOM OTHOWIEHHH OHH SBJAAIOTCH NPEXIOYTHTEIbHbI-
MH, KaK H DpH BHGOpe Martepuana LIs fAeTanedl, NONBePKEHHHX KABHTALHOHHOM 3DPO3HH.
BecbMa HeanauuTenvEa abpasHBHAH H3HOCOCTOAKOCTb OPOHAH, YTO, HECOMHEHHO, OObACHAETCA
‘¢ CPaBHHTENbHO HEBBICOKOH TBEPAOCThIO.

AGpasuBHasi H3HOCOCTOHKOCTb HYTyHA, MO JAHHLIM BHHHWTIuapoMama, MOXeT HSMeHSITh-
'Cl B IUHPOKHX NPENeJax B 3aBHCHMOCTH OT ero XHMHYECKOro coctasa H crnoco6a o6paboTKu.
Ecau H3HOCOCTOHKOCTL Ceporo 4yryHa CpaBHHTE]LHO HEBEJHKA, TO CHJAABH GeI0ro MapTeH-
'CHTOBOTO YYTYHAa H TEDPMHUeCKH 0GpaGOTaHHBIA BLICOKOXPOMHCTHIE YYIYH 1O cBOel COmpO-
THBIAEMOCTH a0pasHBHOMY H3HOCY Jyylle YIVIEPOAHCTBIX CcTaJeil.

CJ0KHOCTD coCTaBa, BBICOKAsA CTOHMOCTBH BBICOKOJIEI'HPOBaHHBIX craJien
H LUBETHRIX CIIJIABOB NEJaloT HEpallHOHAJNbHBIM MX IIPHMEHEHHE B MaCCHBHBIX
AETaJsiX, paboTaOWHUX B YCAOBHAX KABHTALHOHHO-a6pa3HBHOrO BO3/AEHCTBH.
flosTomMy HCIONBSYIOT OOBIYHBIH YYTYH, JIHTYIO GPOH3Y H TOJCTOJHCTOBYIO
€Ta/lb, KOTOPEIE HMEIOT HH3KYI0 KaBHTALHOHHO-a6pa3HBHYIO CTOAKOCTb. [Ipu
#H3rOTOBJICHHH JETaJjJel HacoCcOB H3 3THX MaTepHaJIOB A0BOJbHO IINDOKO NPH-
MEHSAIOT METOM TOKPHITHA HX paGoyuX noBepxHOCTeH GoJiee CTORKHMH K Ka-
BHTALHOHHO-a0pa3UBHOMY HSHOCY MaTepHaJaMH — HEPKABEIOMHMH CTaJs-
MH H aJIOMHHHEBOH ODOH30H, a TaKXKe CHENHaAbHLIMH CIJIaBaMH, HAHO-
CHMBIMH Ha TIOBEPXHOCTb OCHOBHOTO MeTaJijla 3JEeKTPOAHOR HaljaBKok. Bce
GoJbulee pacrnpocTpAHEHHe IOJNYYAlOT TAKHE MATEPHAJB, KAK HEeHJOH, Pe3u-
Ha H naacTt™Macchl. HOBerHOCTh HS_HHLHPIBaeMOﬁ AC€TaJH 3almyulaercyg Io-
KDBITHEM H3 3THX MAaTepHaJ0B, NEPHOJHUECKH BOCCTAHABJHBAEMBIM I10 Mepe
u3Hoca. OCHOBHOH MaTepHaJ/ HeTa/H [IPH 3TOM He H3HALHBAETCsI.

§ 86. MPOPHIAKTHYECKHA W KANHTAJIbHbIA PEMOHT OBOPYIOBAHHS$

[11aHOBO-IPOGHIAKTHYECKHH M KaNMTAJBHBI DPEMOHT OGODYIOBAaHHA
HaCOCHBIX CTAHLUHH NPOBOAHUTCSH B COOTBETCTBHH C NIOJNOKEHHEM O IIpOBeje-
HHH DEMOHTOB, yTBepxKAeHHbIM ['occtpoem CCCP, a Takxe c «[IpaBuaamu
TEXHHYECKOH SKCINIyaTallHH BOJLONPOBOAOB H KaHA/IH3aUHUH», yTBEPKIAEHHbI-
MU TMPHKA30M N0 MHHHCTePCTBY KOMMYHaJbHOro xossaiicrea PCOCP.

Ha6aoneane 3a cocTOsiHHEM HACOCHOTO H 3JEKTPHYECKOrQ o6opynoBa-
HUH, apMaTypoH, annapaTtypoi U SJeKTPOABHrATeNIMH NPOBOLHTCS OO6CIY-
¥ HBAIOWHM IepCcOHANOM. J[leXyPHbIH NepCcOHaN M PYKOBOJHTENH SKCILIyaTa-
LHOHHBIX OpHraj 00si3aHbl 3aMHCEIBATH BCE 3aMeueHHble HeJOCTATKH B CMEH-
Hible JKypHaJbl.

Texkymu#i peMOHT IPOBOAAT Ansl NPeNOXpaHeHHs OGOPYNOBAHHS HACOC-
HBIX CTAHLHUH OT NpeXAeBPEMEHHOTO H3HOCA H OT aBapHi; 3aKA0YAETCs 3TOT
PEMOHT B YCTPaHCHHH MEJKHX NOBpeKIeHHH H HeHcnpaBHOcTeld. Bee paboThi
0 TEKYLIEMY PEMOHTY MOAPa3ALSATCS HA ABE TPYIIIH:

a) npoQHJIAKTHYECKHH DEMOHT, 3apaHee IUIAHHPYEMBblii 1o 06beMy H
BPEMEHH €ro HCIOJHEeHHS;

0) HempeABUACHHBIA PEMONT, BHITIONHAEMbIH B CDOYHOM TIOPSIIKE.

Tekymunil peMOHT OCYIIECTBAACTCS CHIAMH 3KCILIYaTaLHOHHOTO nepcoHa-
J1a HACOCHOM CTAHUHH MJH CWIAMH PEMOHTHHIX GpHMraz mox PYKOBOACTBOM
£JIABHOTO HHXKeHepa HJIH HaYyaJbHHKA HaCOCHOH CTAHLUH.

B coorserctBuu ¢ «[IpaBuaaMu TeXHHYECKOH SKCIAYATAUMH BOAONPOBO-
A0B H KaHANIH3AUHH» OCMOTP TEXHHYECKOTO COCTOSIHHSI HACOCOB, 3JEKTPOIBH-
rarteJled, KOHTPOJIbHO-H3MEPHTEJbHOM annapatypsl LOJKEH NPOH3BOLHTHCS
€XeMeCsuHO,

Ilepeuenp pabor, OTHOCALIKXCS K TEKyLIeMy pPeMOHTY, npusexen B «Ilo-
JIOXKEHHH O NPOBEACHHH IIAHOBO-NPELYNPENHTENbHOIO DPEMOHTa BOJAOHPO-
BOAHO-KAHAJIH3ALHOHHBIX cOOpYyxeHuii». Ha OCHOBAHHH 3TOro AOKyMeHTa Ha
HAaCOCHOM CTAHUHMH COCTABJAIOT KaJeHAapHBIH naad NpodUAaKTHIECKOTO
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ocMOTpa 0GOpPYNOBaHHS, KOTODHI yTBEPKAAET I1aBHBEIH HHXeHep ynpasJie-
HUS BOJONPOBOAA HJIH KAHATH3AIHH.

Tpu npoBejeHHH NPOPHAAKTHYCCKOTO OCMOTpA H PEMOHTA obopyznosa-
HYST COCTABJAIOT TOAPOGHYIO Ae(EKTHYIO BENOMOCTb- 32MEUEHHBIX HEHC-
IPaBHOCTEN H XKYPHAJ OCMOTPA U PEMOHTA oGOpynOBaHHUS.

BriBOA HACOCHOTO arperara Ha npoduIaKTHUECKHH OCMOTP H PEMOHT
peJBaPUTEIBbHO COTIACYETCs ¢ AHCIETYEpPOM. IMocae OTKJIIOUEHHA arperara
CHMMAIOT ONEPATHBHBIA TOK H NPOBOJSAT BCe Heo6XOOHMble MEPONPHUATHS,
npeaycMOTPEHHbIE NpaBHIaAMU TeXHHUEeCKON BSKCIMIYaTallHH H NpaBHAAMH
TeXHHKH 6e30macHOCTH OGCIyXHBAaHHS SJEKTPOYCTAHOBOK MPOMBILLICHHBIX
NpeANpPHATHH, B COOTBETCTBHH C I1JIaHOM TIPOBEJCHHSA pa6or.

IIpn npodunakTHIECKOM eXeMecsyHOM OCMOTpe HeobxoauMo obpamarh
oco60¢ BHUMAaHHe Ha Bpaiialouluecss BHHTOBbIE COENHHEHHUS (raliku COeNUHH-
TeJbHHX (J1aHNEB Bajda H T. [.), a TaKKe Ha 60JTOBLIE COEJHHEHHS TO
pazpeMy Koprmyca Hacoca, (IaHueBble COCNHHEHHs BCACBIBAIOLIMX JMHHHA,
GyKchl CaJibHAKA M Ha IPYrHe JleTajH Hacoca.

Bo BpeMs ocMOTpa 3J€KTPOJABHTATENS HeoOXOAUMO CIeIHTD, YTOOH ABH-
raTep OBJ YHCTHIM K B HEro He MomajaaiH BOAA U MacJo. IIpopyBaTth MaLIH-
HY CyXHM CKAaThIM BO3LYXOM CJelyeT He peme ONHOro pasa B mecsi. Ocobo
TIIATEJAbHO HYXXHO CJAEXHTb 3a YHCTOTOH NOXIIHIHHKOB, 06MOTOK, MacJasHbIX
BAHH, KOHTaKTHBLIX KOJel, KOJJIEKTOpa, UIeTOK, TOKONOABOLOB H BEHTHJS-
IJHOHHBIX KaHAJIOB.

UucTOTy Macja TpOBepsiOT MPH MPODHIAKTHIECKOM OCMOTpe HE pexe
ONHOTO Pa3a B Mecsl| — NOKasaTeaeM JJIs €ro 3aMEHbl SBJAHETCH noTeMHe-
HHe, HAKOM/JEHHE BOJB U IP3H MM TOBHILUEHHbBIH Harpes TIOALIHTTHHKOB.
3aMeHsiTh MACAO CIeLyeT He pexe OJHOrO pasa B MOJTOAA y JIEKTpoABHIA~
tesefl ¥ He pexKe OJHOro pasa B KBapTas y HacoCoB. Texymufi peMOHT TipO-
H3BOJHUTCH 33 CUET SKCIIyaTallHOHHBEIX PacX040B H BKJIIOHACTCA B npoMpuH-
nJad HaCOCHOH CTaHIHH.

TI/iaH KamuTajbHOrO PpeMOHTa 0GOPYNOBaHHSA COCTABJAIOT HA OCHOBE NAH-
HBIX TPO(UIAKTHYECKOTO OCMOTPA H KOHTPOJS SHEPrETHHUECKUX XapaKTepH-
CTHK HACOCHOro arperaTta M YTBEepXKAaloT B BHIIIECTOSIL e OpPTaHU3alMH.

B mpouecce KanHTaJbHOTO PEMOHTA 3aMEHSIOT H3HOIICHHLIE KOHCTPYK-
ILMH, Y346 ¥ jgetanu. 1o 9KOHOMHYECKHM coobpaXeHHsM HHOTAA nenecoob-
pa3HO BMECTO KAIlHTAJbHOIO PEMOHTA YCTAHOBHTL HOBBIE HacOCHEBle arpera-
o1, mMetonue 6oiee Becokuit KITMI. 3a cuer cpelcTB KaNUTa/AbHOTO PEMOHTa
MOXKHO TIPOU3BOAMTL HaJgajO4YHbIE pa6oThl 10 aBTOMATH3AUKH YHpaBJeHHUS
HAaCOCHBIMH arperaTaMy, a Takxe HajJaJOvYHbE paboTsl 10 UHTeHCH(DUKAIH
H YCTaHOBJEHHIO ONTHMaJbHOTO DeXHMa paGoTHl HACOCHOH CTAaHLHHU.

Tpu ocTaHOBJEHHOM HAacoce TPOBEPSIOT H MpH HeoOXOOIUMOCTH 3aMeHd-
1: a) pabouee Koaeco; 6) MOAWIMNHAKK (Y KPYNHBIX BEPTHKAJIBLHBIX HACO-
COB MPOBEPAIOT COCTOSIHHE MOAWIMIHUKA M 3230pa MMy BKJIANBIIIEM noa-
IUMOHEKA H IIeBKOH Baja); B) TOPIOBOe Pe3WHOBOE YIVIOTHEHHE, r) BKJja-
AblI PE3MHOBOTO MOJUIHNHHEKA; A) LIEHKY Band, MOKPHTYIO HepK aBelller
cTanblo (Y KPYIHBIX BePTHKAJbHBIX HACOCOB). 3alluTHas MJeHKa Bajta (B
30He MONUIMIOHHKA ¥ TOPIOBOrO YIVIOTHEHHs) M3 HepXapelomel CTann BeCb-
Ma GBICTPO BHIXOZMT M3 ¢TPOsi. Bo BpeMsi KamuTaJIbHOTO PEMONTA Hacoca 3a-
LUTHYIO TIEHKY HAHOCAT BHOBb METOAOM 3/IEKTPOCBAPKH IOL CJIOEM yrie-
KHCJOTO rasa ¢ HOCJeNyIHie# NMPOTOYKOH HA TOKADHOM CTAHKE H g oB-
KOH.

‘Ecan BO BpeMs 3KCILYaTallHd HaCOCHOTO arperaTta 3aMeueHO NONajdHne
BOZLl B MacJ/igHBIE BAHHBI, TO IIPH NPOBEfEHHH KanuTa/lbHOTO DEMOHTA Heob-
XOJMMO TIPOH3BECTH MCIETaHHE MACHOOXJAJUTeNs Ha OTCYTCTBHE TEHH.

Mac/iooXTafuTe] ] CHAYasa HCIHTHBAIOT JO YCTAHOBKM B KDECTOBUHLF
aBuratets. BTOPHUHO HX HCHBITHIBAIOT HOC/IE YCTAHOBKH (coBmecTHO ¢ €06~
paHHBEIM B TIpele/iaX IBUraTe/st BOJIONPOBOAOM) THADPABJHYECKHM HaBJEHH-
em 0,3 MIla B TeueHue 5 MHH. R
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Ilyck arperara nocsie peMOHTa NPOH3BOJAHTCSA B CJEAYIOIleM MOpsjKe:

a) XJOPHPYIOT M IPOMBIBAIOT KOPIYC HACOCA H YYaCTKH BCACHIBAIOLUKX
¥ HaTNlOPHEIX JHHUHA RO 3aJBUXKEK OTKJIIOUEHHUS; ‘ '

6) npH noJydeHHH 3aKJIIOUEHHs XUMHYECKOH JaGopaTOpHH O JIONMyCKe
arperara kK 3KCIVlyaTauHu AeXYPHBHIH B NPHCYTCTBHU NPOU3BOAHNTENs pabor
TIlaTesIbHO OCMaTpuBaeT oOOOpyldoBaHHe arperata, o¢opMJseT axT Ha
OKOHYaHHe paBoT H 3aKphIBaeT HapsN;

B) BOCCTaHABJHBAIOT T'MAPABJIHYECKYIO CXEMY arperara;

r) coOHpAaOT 3JEKTPHUECKYIO CXEMY.

Ilocne BHIMONHEeHUS yKa3aHHeix PAabOT W TosaydeHuss PaspemeHuss NpPHC-
TYNaloT X HCNBLITAHHIO arperata Ha XOJIOCTOM XOAY NO YTBEPXKJIEHHOH npor-
pamme. Ilo OKOHYaHHM INpeABAPHTENbHEIX MCIBITAHHN 11O COTVIACOBAHHIO C
1HCII€TYEPOM HACOCHBIH arperar BKJIOYAOT Noj Harpysky. UYepes 72 u ar-
perat OCTaHABJHBAIOT, H NPOH3BOAHTENb PabOT COBMECTHO ¢ HAYaJbHHKOM
HaCOCHOH CTaHUHH HJIH HAauyaJbHHKOM NOABEMa BTODHUHO OCMaTpHBAKOT Ha-
COCHBIH arperaTr M NPH OTCYTCTBHH Ie(PEKTOB COCTABJAIOT aKT O BBOJE 4r-
perata B 3KCINJAyaTalHIo. - )

Accurnopanusi Ha KamHTaJbHBIH DEMOHT BBUIEJSIOTCS 33 CUET aMOPTH3a-
LUHOHHBLIX OTYHUC/JEHHH C OCHOBHBIX (POHIOB.

§ 87. HATYPHBIE HCIIBITAHHS AFPEFATOB HACOCHDBIX CTAHLLHA

CnoxHblll XapakTep ABHMXKEHHS KHIKOCTH B HAacoCax, HEBO3MOMXKHOCTb
BBIEPKATb OJHOBPEMEHHO BCE KDHTEDHH NOJA06HA TIPH MOAENHPOBAHHH
KABHTALHOHHBIX fIBJEHHH, MeHsiolUecs (U3HYeCKHe CBOACTBA M COCTOSAHHE
MepeKauuBaeMoll XHAKOCTH B 3HAUHTENLHOH Mepe 3aTPYAHAIOT NEePecyeT pe-
3y/5TaTOB MOZEJILHBIX HCIBITAHHH H YMEHbINAIOT €ro TOYHOCTh. B pesyabTta-
T€ 3TOTO, 4 TaKXe BCJACJACTBHe BO3MOXKHBIX He3HAYHTENbHHIX OTKJIOHEHHH
Gipd M3TOTOBJEHHH M MOHTaXe OTHEJbHLIX 3JEMEHTOB NPOTOYHOTO TpaKTa
SHEPreTHYeCKHe H KABHTALHOHHBIE NOKA3aTeJH Pa3JHYHBl He TOJbKO Yy Ha-
TYPHBIX H MOJE/JbHbIX HACOCOB, HO, B H3BECTHBIX INpefesax, ¥ y HAaTYPHHIX Ha-
COCOB OJHOH cepHH. I103TOMY OKOHUATEJNbHBIH, TEXHHYECKH OGOCHOBAHHBI
BhIBOZ 00 MHAMBHAYaJbHHIX OCOGEHHOCTSIX PacCMaTPHBAEMOTO Hacoca MOXK-
HO clleslaTh JIHINL Ha OCHOBAHHMM €ro HATYPHbIX HCOBITAHMH. B mpouecce uc-
BITAHHA ONPENENAIOT ONTHMAJbHBlE DEXHMEl 3KCIJIYATALUH M ITPERenbl
0eCKaBHTANHOHHOH palOThl, a TAKKe HAaKANJIMBAIOT JAAaHHHEe HAJIg COBEp-
UIEHCTBOBAHHA KOHCTDYKIHH MPOEKTHPYEMBIX HACOCOB.

Hamepenne nopaun. O6beMHYIO nogauy Q H3MepslOT Ha BHIXONE H3 Ha-
coca  nocie  MecT or6opa  KHLKOCTH Ha  COGCTBEHHBIE  HYM#AH
Hacoca (Ox;aax/eHHe, NPOMBIBKY, cMasky). J[Jas u3MepeHHs NOAavH He-
GOMBITHX HACOCOB B HATYPHHEIX YCJIOBHAX MOMHO I10Jb30BaThCH Pa3IHUHBIMU
CTAHAAPTHBIMH pACcXOAOMepaMH U ycrpoiicTBaMu (comao, nuadparma). Ec-
JIH CHCTEMA, B COCTAB KOTOPOH BXOIHT UCINLITHIBAEMBIH HACOC, HE HMeEET IO-
CTOAHHOTO pacxoaoMepa, TO OH MOXeT OLITb yCTaHOBJIEeH BpeMenHo. [Ipu-
eMHBI pesepByap J1060# npaBHJABHOK GOPMBI, KOTOPBIH MOXKET GHTH OTAE-
J€H OT BOJOHMCTOYHHKA, YPaBHHTEJbHBIH pe3epByap, 0aK BOLOHAIOPHOM
GallH¥, OTCTOHHHKH U faxe (QHIABTPHl HEKOTOPHIX KOHCTPYKIME MOFYT GHITH
HCIIOIb30BAHBl B KAaYeCcTBE €MKOCTH I/l 3aMepa Nojayd OGBHEMHEIM CIOCO-
60M. B GOJIBIIMHCTBE ClyyaeB BO3MOXKHA BDEMEHHAas YCTAHOBKA CIIELHalb-
HbIX TapHpOBAHHBIX E€MKOCTEH.

HM3mepenne nofayn MOIHEIX LEHTPOOSEKHEIX U OCOGEHHO OCEBLIX HACOCOB B
HATYPHBIX YCJAOBHAX MOXET OKa3aTbCA BECbMa 3aTPYIHHTeJNbHBIM. TOYHOCTH
YCTaHABIHBAEMBIX HAa HACOCHBIX CT2HIHAX IKCIIYaTALHOHHBIX PACXOROME-
poB OHIBaeT, KaK HPaBH/IO, HELOCTATOUHOM, OCOGEHHO JJS KaBHTALHOHHBIX
Hcnbiranui. KpoMe TOro, mpeinnouTHTeNbHO HE NOJb30BaTbesi ITHMH pac-
XOLOMEpaMH, TaK KakK B HaTypHbie HCMBITAHHS BXOJUT NPOBEPKa IPaBHJIb-
'HOCTH HX TapHPOBKH H HajexHocTH paboTel. BricoxHe mopmaum Hacocos,
‘6o/bliie rabapuTHBIe Pa3Mepbl HX MPOTOYHOR YACTH W KOHCTPYKTHBHMIE
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0COGEHHOCTH KPYNHBIX HACOCHHX CTaHIOMA HCKJIOYAOT BOSMOXKHOCTD NPH-
MCHEHHS! 06beMHOTO HJH BECOBOTo cloco6oB.

OCHOBHHIM CIIOCO60M OnpejieJieHHs NOJa4YH KPYNHBIX HacOCOB NpH Ha-
TYPHBIX WCIBIT2HHsIX B HACTOsIlee BPeMs ABJIACTCA BEPTYMICUHHH, NPH KO-
TOPOM pacxoj NOACYHTHIBAETCH MO MOJSIM CKOPOCTEeH, MOCTPOEHHHIM ¢ TO-
MOINIBI0 FHAPOMETpHYeCKHX BepTyweK. IIoTox BOA® B CTBOpE 3aMepa CKO-
pocTeit AO/KeH GHTh 6e3 3aBHXDEHHH M C BO3MOXHO MajOH MYyJbCALHEN.
B MepHOM CTBOpe He JOJXKHO OBHITh OOPATHBIX TE€YEHHH MPH BCEX HCIBITHIBA-
eMHIX pexHMax paborsl Hacoca. [IpHMeHggebHO K BOAONPOBOJHBIM HACOC-
HbIM CTAHIMAM JYYIIHMHA CTBOPAaMH AJs 3dMepa pacxofa BepTYIIKAMH ABJA-
JOTCS BHEIIHHe HanopHble TPyGOMpOBOABI, BOJOBEINYCKHbIE COODYXKEHHA,
OTBOASIIINE KaHAJL WJH JOTKH TIpH obecrnedeHHH B HHX AOCTATOYHOM IO Be-
JIHYHHE ¥ DPaBHOMEpPHOH NO CeYeHHI0 CKOPOCTH.

Hsmepenne Hanopa. Hanop nacoca H onpenensior no ¢dopmyne (2.3).
NONb3YACh NOKA3aHHAMH MaHOMETPa HA BHIXOAHOM NaTpybKe H BaKyyMMeT-
pa (WM MaHOMeTpa, eciH Hacoc YCTAHOBJEH C MOANOPOM) Ha BXOMHOM MAT-
pybOke. '

drta dhopMyaa MOKeT 6bITh Npeobpas3oBaHa CIEAYIOLIHM 06pa3oM:

I $JaaHIeBbIX HacoCOB

| 11
+0,0827 @ (;7— ?) + (2 = Zu ) (14.1).
K H

K:hpM.H

P
H=0,102 —=

JIJI NOTPYKHBEIX HAaCOCOB HJH HACOCOB, HMEKIIHX BCacolBalOlly1o TDyﬁy,

QI
Pus | o, 0827 - 2, (14.2)

K

H=0,102

rie PunH Pux— NOKA3aHHS TPUGOPOB AaBJEHHs, COSHHHEHHBIX COOTBETCT-
BEHHO C BXOIOM H BuixomoM, Ila;

da M dx~— BHYTPEHHHME JHAMEeTpPHl BCACLIBAIOLUIETO H HaNOPHOro nat-
PYOKOB B MecTaX H3MEpeHHs, M;

Zws H 2y — BEPTHKAJbHbIE OTMETKH NOJOXKEHHs NPHOGOPOB, COENHHEH-
HEIX C BXONOM ¥ BBIXOAOM, M.

3uag «muHyc» B dopmyae (14.1) COOTBETCTBYET MNOJOKUTEJIBHOMY H3-
ObITOYHOMY LaBJEHHIO, 3HAK <«ILJIIOC» — pas3pexeHuIo. 4

3uax «maioc» B dopmyne (14.2) cooTBeTCTByeT DacnoJIOKEHHIO MaHO-
MeTpa Haj CBOGOAHOM [OBEPXHOCTBIO, 3HAK «MHHYC» — Moj cBOGOAHON MO-
BEPXHOCTBIO >KHUAKOCTH B IIDHEMHOM peaepByape.

Insi uamepenust AaBjeHHH (paspeXeHHH) IPH HATYPHBIX HCNLITAHHNX
HACOCOB TPHMEHSIIOT XHIKOCTHblE MaHOMETphl, BAKYYMMETPhLl H- MaHOBAKy-
yMMeTphl KJacca TOYHOCTH He HHXKe l. [Ipu u3mepeHun papieHuss B Tpybo-
MpoBojAax WJAH B IPYrdX HANOPHBIX BOJOBOJAX 1aBJEHHE OTOHDAIOT H3 TPeX.
YeThIPEX 3aKOJbIOBAHHBIX TOYeK, JJIS UEro H3MEpPHTEJNbHYIO annapatrypy
IIPUCOETHHSIOT K TPYOONPOBOAY € NOMOILUBIO KOJJIEKTOPa.

H3mepenne momuoctH. [lockobky B paboduux YyCHOBHAX, KaK NPaBHJO,
HeJb3s1 OTAENHTh HacOC OT NPUBOLA, TO €ro MOIHOCTs N ompepensior my-
TeM H3MEepeHHs] MOUIHOCTH, NoTpeb/seMOH NPHUBOAHBIM JBHTAaTeNeM, C yue-
tom ero KI1J, sHauenusa Kortoporo nuGo H3BECTHBI, AHO0 MOFYT OBITh ycTa-
HOBJIEHEl ONBITHHIM TIyT€M HEHOCPEACTBEHHO Ha MecCTe.

Ilpn ucnosnb30BaHHH B KadecTBe IIPHBOAA 3JEKTPOJABHrarteneii tpexdas-
HOrO TOKa OCHOBHBIMH METOLAMH H3MepeHHS NIOTPe6IgeMOH HMH MOUIHO-
CTH, B 3aBHCHMOCTH OT CXeMbl NIPHCOEAHHEHHs HeATpaJd NBHraTeNs K CeTH
HJH 333€MJICHHIO, SIBJAAIOTCA CHOCOOB! IBYX H TpeX BaTTMETPOB, NPH KOTO-
PBIX YYHTHIBAETCS AKTHBHAS MOILHOCTb HE3aBHCHMO OT PaBHOMEPHOCTH Ha-
rpysku ¢as.

Beuny noBHmeHHBIX TPeGOBaHHA K TOUHOCTH 3JEKTPOH3IMEPHTENbHBIX

283



TIPHOOPOB, a TakXKe K TOYHOCTH HX TpaHcHOPMaTOPOB OGHLIYHBIE KOHTPOJIb-
HO-H3MEpHUTEJNbHEIE NPUGOPH], YCTAHABANBAEMble HA IHTAX YIDAaBJIEHHS, He
TIPHMEHHMBEL IJs1 HATYPHbIX KaBUTAUHOHHBIX HCNHTaBHi. [IpuMensieMble Rmst
3TOH IleJIH BATTMETPHI, CYETYHKH H TPaHCGHODMATOPH MHTAHHA npuGOPOB
JOJIKHBI UMETh KJacC TOUHOCTH He Huxke 0,2. -

- MomHuocTe Hacoca N mpH H3BECTHOR 3JeKTPUYECKOH MOIMHOCTH Ha 3a-
aKuMmax asurareiss Npz onpepensiercs no dopmyne

N =35 N,

rae 7y, — KII[ nBuratens npukansoM pexume paGoTHL.

H3amepeHnue yactoTsl Bpamenus. B mponecce CHATHS XapaKTEePHCTHK Ha-
Coca H3MepeHHe YAacTOTH BpaIUEHHS SIBJASAETCA 005S3aTeJbHBIM HE TOJbKO IO-
TOMY, 4TO 3KCIIyaTaUHOHHASl 4YacTOTa BpalleHHS MOXKeT OTJHYaTbCS OT
TOH, IIPH KOTOPOH HacOC HCNLITHIBAJCH B 3aBOILCKOMA Jab0OpaTOPUH, HO H IO-
TOMY, 4TO OHAZ MOXeT HECKOJbKO H3MEHSATbCS ¢ HArPY3KOH, T. €. 3aBHCeTb
OT noaayH. BeaencTBre 3TOro yacToTy BpallleHHs BCerna CjaeNyeT 3aMepsiTh
NPENH3HOHHBIM H3MepHTEJNbHBIM YCTPOHCTBOM, HanpuMep KaJluOpOBAHHBIM
TAXOMETPOM HJH 3JeKTPHUYECKHM CYETUHKOM.

Ha ocHOBaHHMH MOJYYEHHBIX B NPOIECCE HATYPHBIX HCIBITAHHA NaHHBIX
fIOICYUTLIBAIOT OCTAJbHEIE MapaMeTphbl, XapakTepHayouue paboTy Hacoca H
€r0 KaBHTallUOHHBIE KayecTBa.

Kostbdunuent nonesnoro ZeHCTBHsI HAcoCa 1) ONPEAENSIIOT KaK OTHOLIe-
#HHEe MO0JIe3HOH MOIIHOCTH Ny K MOIMHOCTH Hacoca mo ¢opmyie

=& 1009,
n N 0 -

Honeanylo MOLIHQOCTE NOJACYHTHIBAIOT IO 3aMepDEeHHEIM 3HAauUeHUSAM HNOJHO-

r0 HAanopa W NOJauH
_pglHA
"7 o1000

3HaueHHsi XKaBHTAIHOHHOTO 3afaca AM BHIYHCJSIOT 0 H3BECTHHIM POPMY-
aam (cm. § 13), Koropsle MOryT OBITh CYLIECTBEHHO YNPOLIEHB I[IPHMEHH-
TeJbHO K YCJOBHSIM 3KCIJIyaTallMH HCILITEIBAEMOrO Hacoca.

B coorBercrBuu ¢ Tpe6oBanuamMu I'OCT 6134—71 npu uHCOLITAHHAX Ha
CTeHJe KaXJasi XapaKTepUCTHKA AOJKHa ObITh ONpejeseHa B HHTepBaJie OT
HYJs L0 NMOLAYH, II0 BequurHe He Menee 4eM Ha 109, Gosbmedi MakcHMaJb-
HOH.
IIpr HATYpPHBIX HCHBITAHHAX JONYCKaeTCs CHHMATb XaPaKTePHCTHKH B
paGoueM HHTepBaJe IOAay NMPH KAaBHTAIHOHHOM 3amace, OIpejeNsieMOM yc-
JIOBHAMH 3KCILIyaTallHH, HO He MEHbIIEM JONMYyCTHMOro KaBHTAIlHOHHOTO 3a-
naca. Ynciio mojay, NPy KOTOPHIX IIPOU3BOAATCH 3aMephl, JOMKHO ObITh He
‘MeHee 16, npuueM mojauH B COCENHUX TOUKAX JOJIKHBI OTJHUaTbhCA He 60-
Jiee ueM Ha 8Y% HOMHHAJABHOH HOjgauH.

Pexum pa6oTLt Hacoca pPeryJHPYIOT C IOMONUIbIO 3aJBHKKH HJH 3aTBOpA,
'YCTAaHOBJIEHHOTrO Ha OTBoAsimleM Tpy6GompoBoje.

[Ipun ucnbitannsix HeHTPOGEXKHBIX HaCOCOB HAYHHATL CHHUMATb XapakTe-
'PHCTHKH CJAEAyeT ¢ HYJeBOH nojgauk (IpY 3aKpHITOH 3aABHIKKE); HAcOCOB
JAPYTUX THNOB (IHAroHajibHBIX, OCEBLIX, BHXPEBHIX, JJAOHPHHTHRIX H T. I.) —

£ MAaKCHMAaJbHOH IOJAaYH.



TJIABA 15
‘TEXHUKO-9KOHOMHYECKHE NMOKA3ATEJIH
HACOCHBIX CTAHILN A

§ 88. YAEJIBHBIE TEXHHUKO-9KOHOMHYECKHE MOKA3ATEJIM B HX ONPENE-
JIEHHE

OCHOBHBIMH 5KOHOMHUECKHMH TOKa3aTe/niMH paGOTH HACOCHOH CTaHLHH
aBAsIoTCs KO3(QHIHEHT H0Je3HOT0 AeHCTBHS HACOCHOH CTAHIMHU U yAeNbHbIH
pacxOi 3JIeKTPOIHEpruH (unu yCIOBHOTO TONJIUBA) -

KosphuUuHeHTOM IOJIE3HOr0o feficTBHSL HACOCHOW CTaHUHH Ha3bIBACTCHA
OTHOIIeHHe MOJe3HON 3HEPTHH, nepenaBaeMon nepeKaunBaeMoi KHAKOCTH,
x 3HepTHH, NOTPelJisieMOK 3JEKTPOABHraTEJIAMH ‘BCEX arperaTos. Onpenens-
otcsi 3TOT Koadodunuent 1o Gopmyne

N!‘IJI H.C
‘ _—, 15.1
e Nm*.n.c ( )
e Nupg.c — 10J€3HAS MOIIHOCTD nacocHoll craHuuy, KBT-9;

Nprac — norpebaseMas MOMHOCTD HaCOCHOH cTanuuy, KBr- 4.

Ec/u BacocHas CTaHUus pafoTaer PAaBHOMEDHO B TeueHHe CYTOK, MOMa-
pasi pacxol Q, M/c, TIpH AaBJEHHA p, klla, To 10JIe3HYIO MOIIIHOCTb Hacoc-
HOl CTAHIHH MOMKHO ONpeeqUTh IO dopmyae

Nrux.n.c:QpT' (15.2)
rae T —Bpems paGOTH HACOCHBIX arperartos.

[TorpebisieMas MOIIHOCTD {ACOCHOI CTAHIMH ONpejenaeTcs Mo dop-
MyJe

QeT
Nppwe=". (15.3)
‘ Ma
riie Na— KoahpHUIUHEHT N01E3HOTO nefCTBHS HACOCHBIX arperaros:
Ma = Ta Nop Mas:
M3 seipaxennit (15.1) — (15.3) nosy4yHM:
Nn.e = Na-
70 BhIpaXKEHHE CIPaBelJIHBO, €C/IH Ha HACOCHOH CTAHIMH YCTaHOBJE-
Hbl OXHOTHIHBIE HAaCOCHBIE arperarl. Fcjiy Ha CTAaHIMH YCTAHOBJIEHBL pas-
HOTHIHBIE HacOChl, HMeIoIlHe Pas/JuuHbIe KIT[1 HacOoCOB H 3JEKTpOJBUrare-
neir, To KI1J| HacOCHOH CTaHUMH CHEAyeT onpefensite no gopmyne

Q
N, = , (15.4)
H-c QA Qs
_ MNa,1 MNa,2
rie Q; — momaua OJHOTO HACOCHOTO Aarperara;

Q, — mojgaua APYTOro HACOCHOTO arperara,
Q=Q;+Q:— mogaua HAaCOCHOH CTaHIHH;
T,y — KILJL 01HOTO HACOCHOTrO arperara;
TNa,z — KITJL Apyroro #acocHoro arperara;

Na,1= g1 Mgz, 1 H M, 9= My, Mgs,2

Np TIPYHHMaeM PaBHLIM 1.

TIpu crynenuaroir paGore HACOCHON CTaHIMM NOJe3Has MOMHOCT CTaH-
{MH PaBHa OTHOLICHHIO CYMMBI noJie3HHX MOLIHOCTeH BCEX cTyneHeft pabo-
“Thl K CyMMe M3PACXO0OBAHHOA SHEPTUH NpH BCEX cTyneHax paboTsl Hacoc-
HOM CTaHLHH.

[TpeanosoxuM, 4T0 HA nacocHoft cranmuu 11 mombema ¢ TpexcTymneHda-
-ThiM DEKHMOM DPabOTHl YCTaHOBJEHH TPH OLHOTHIHBIX HACOCHHIX arperara
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(puc. 15.1). Oann Hacoc paGotaer f, 4 B CyTKH H mnogaer Q, M3fe nmpa
Rasnedud py KIla, uMes na, 1=z, Nas,1; 1Ba Hacoca paGoTAIOT 1APALIENBHO
B TeYEHHE fp, 4 B CYTKH H MOmawoT Q, M3c npu nasaenuu pa2. klla, mMmesn
Ma,2=Mn,2 Nas,2; TPH HaCOCa paboTalOT MapasjeSbHO B TEYEHHe {3 4 B CYyTKH
u nonawt Qs M3/c, npn pasaenny p; xIla, nmes Nas="gz Nuz,a; f1-+lo+
+-#3+...=24 4,

P % Ty 73

-4 a-4,
\% T Cfrnem Qthp
.g 3

/

I

g
\Z

oS

g Qogr & (/)] s q

Puc. 15.1. Xapakrepuctukd cryneruatofi paGoTm HACOCHOR CTAHUHA ¢ Tpems paGouYuMHA
arperaTaMu :

B aTom ciyuae nomyunm KI1I cTannuu Kax 9acTHOe OT MeNCHHS MOMes--
HONl SHepruH, KBT-4, Ha SHEPTHIO, 3aTPAYCHHYIO HMEKTPOLBULATENSIMH Ha-
COCHBIX 4arperaToB NPH NePeKayNBAHHH XKHIKOCTH, KBT-u:

. QiP1f1+Qopate+ Qapsty (15.5)
BC Qupr i Qepaty  Qspaty
na,l na,? ‘qa's

Ilpu pabore pasnorunuux nacocos KITI HacocHod cTaHIuu OIIPEHESAIOT
o gopmyne
Qipiti+Qepats +Qspsty

My =
’ Qpmth Q1 Q» ) O Q. Qs
Na,1 +(ﬂa.1.2 + Ma,2 ) Patz+ ("la,x.a T Na,2,3 T Na,3 ) Psls

I Ma,1=Ng,1Mxs,1 — KILJ neproro arperara npm ommnoumoi pa6ore;
Na,1,2=Nm,1,2Mxns,1,2 — KIIJl mepBoro arperata npu napaanenbuoi paboTe .co
BTODHIM arperaToM;
Ma,2="m2 Nxs,2 — KILL BTOpOro arperara npu napansembuoii pabore o
TNEePBBIM AarperaTom; ’
Ma,1,3="Maz,1,5Mzs,1,3 — KIIJl nepsoro arperata npu napammenbHoii pabore
TPETbUM H BTOPHIM arperaTaM,
Na,2,3="m23"Mns,23 —KIII Broporo arperara npu napasiensHoii paGore
NEepBHIM ¥ TPeTbHM arperaTaMi;
Ma,3==Ne,aMns,s — K11l Tperbero arperarta npu napananensHofi pabore ¢
TIEPBREIM H BTOPHIM arperaTam.

Ilpu onpenenennn KII[ HacocHOM cTaHUHH GOMbINOe 3HAYEHHE HMEET
NPaBUJbHBIE YUeT PACXONOBAHHS SJEKTPOIHEPLHH, KOTODHIE, Kak HpaBHIo,
TMPGH3BOAAT OTAEJNBHO MO KaX[AOMYy HACOCHOMY arperaTty H 3aImHCHBAIOT B
KypHa/l pabOTH arperara, TAe OTMEYAKT H PEXKUM ero paboTH, T. e. noja-
9y BOIABl H MaHOMETPHYECKHH HAmop. '
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daxkTHUECKU PACXOML 3JIeKTPO3HEPriy, kBT.u, 3a Bpemsa T MOXKHO omnpe-
IeJIUTb K3 BHIPAXEHHA ‘

Qnty Qa2 ls Qapsils )
Ax = =2 T 15.6
® ( na.l + na.2 + na.3 ( )

O6biuHO CTOHMOCTb TOAAYH BOJIb BOLOTPOBOAHBIMH M KaHaJTH3AIMOH-
HLIMH HACOCHHIMH CTAHIHSMH OMPEXENAIOT. MCXOAA U3 rOLOBHIX ZKCIIyaTa-
[MHOHHHIX PacxOfil0B ¥ TOAOBOrO o6peMa mOAAaHHOR Boaw. ITostomy T mnpu-
uuMaioT paBHmM 365 muaM. OxHako HepBHi WIeH PaBeHCTBa (15.6) mpen-
cTaBaseT cOGON pAcXOA JIEKTPOISHEPrud B CYTKH MaKcHMaJbHOH NOoAauH, a
Hacocras CTAHIWA B TEUEHHE TOAa, B OTAeNbHbIE JHH MOMXET nojaBaTh MH-
HEMa/bHE HaH cpefHufi o0beM BOAHL. Ilng onpeneneHus GaKrHyeckoro ro-
[OBOTO PACXOXa 3JIEKTPOSHEPTHH M. C. 3anesckuil npejJjaraer BBECTH KO-
s duuHeHT, PaBHBIMA 0,85, T. e. ‘

AR = 0,85 ATK

MakKc*

BropuiM HanboJiee BaXHBIM SKOHOMHUECKMM NOKa3aTeseM paboTl Ha-
COCHON CTAHIUH SBASETCS YIEJbHHA Pacxox 3JIEKTPO3HEPTHH — OTHOLICHNE
(paKTHUECKH H3PacXOJLOBAHHOrO KONHYECTBA SMIEKTPOHEPTHH K  TOJE3HOH
pa6oTe, coBepilaeMOoi HacocaMH 34 TO Xe Bpemd, T. €.

__ Nor
Nan

a

HJAH

Qr 1

a= = . 15.7

Ma.c QP Ma.c (15.7)
Ecau paCXOI[ SHepI‘PlH OHpeﬂeHHTb B KBT"-"{ B OTHECTH €ro K HOJIeSHOﬁ

paoTe B BHIE NPOH3BEJEHHs THICHUH TOHHA-METPOB NONAHHONK BOXH, TO

yﬂeﬂbe“’I pacxon SHEKTpOSHepl‘HH cTaHeT YHUCIOM UMeHOBaHHEIM, pa!BHbIM:

2,724
v = —7]::— . _ (15.8)
3nauenueM Nyg HasHBaeTcsi TEOpeTHUECKas yAelbHAT HOpPMA pacxona

371eKTPOHEPIHH.

TeopeTuyeckoll YyAeNbHOH HODMO} pacxofia 3/CKTPOIHEPTHH ABJSETCS
pacxol, 3JEKTDOIHEpPTHH, kBt.-q, na nogauy 1000 T nepeKa'mBaeMOfI
JKMIKOCTH Ha BeicOTy | M mpH pexunMe paGoTH HAacoca ¥ 3JEKTPOABHraTe/s
¢ maxcumanpHbiM KITIL.

VIenpHylo HODMY Dacxojia 3JIeKTPOSHEprud ILJIi HACOCHOTO ~ arperara
MOJKHO ONpeJeNuTb 10 ¢opmyne
: 2,724 .
= — (15.9)

Nu Nge

Ananus paBeHctBa (15.9) nokassiBaer, HTO ylenbHas HOpMa pacxoia
3J1eKTPO3HEPTHH 06PaTHO HPONOPLUHOHANBHA KI1[ macocmoro arperata. Ms-
pectno, yro KITJL BacocHoro arperata (cm. § 19) ymeHbiuaeTcs IpH npume-
HeHHWH cnocoba pery/aupoBaHus Moaauy Hacoca JpocceanupoBanieM Ha Ha-
nopHoM naTpybxe. YMenblIeHue KI1[ HacocHOro arperara NpHBOJHAT K yBE:
JINUEHHI0 PACXOJa SIEKTPOIHEPTHH H, C/EJI0BATEIbHO, K YXYAIIEHHIO 3KOHO-
MUYECKHX II0KazaTedell PaBGOTH HACOCHOH CTAHIHA.

[IpuHEMAas [AcOPTHbIE 3HAUCHHS M H T, MOXEM MOJY4HTb TEOPeTH-
qecKyio YAeJabdyio HOPMY pacxozaa 5/1eKTPOSHEPrHH JJifi HaCOCHOro arpera-
ta. CpaBHuBasi (QaxTHIECKHK yAe/abHBbIl PACXOA 3JEKTPOIHEPrHH B HaHHBIX
yCIOBHAX paboTHl arperata ¢ TEOPETHUECKHM YAEIbHHIM PacXOfOM, MOMHO
CYAUTh 06 SKOHOMHYECKOM s¢p¢dekre paboTH arperara. Hanpumep, H3 BHDA-
senng (15.9) MOXKHO OnpelesNHTh KIT unacoca:

2,724

T Nyxfas
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M3 onbita skcnayaTauMH HaCOCHBIX arperaToB H3BECTHO, YTO 3JEKTpPO-
aBuratesab He H3MeHser cBoero KIIJ| c Teuenwem BpeMeHu M ero sHayeHue
MOXHO TIPHHHMATDb TiO MacnopTy. 3Has (PaKTHUECKYIO YAEJbHYIO HOPMY pac-
X0Ja 3JIEKTPO3SHEPrHH, MOXKHO ompeaeauTb ¢akruueckuit KIIH nacoca.
Cpasuenne onpegnesensoro KIT[l macoca ¢ nacnopTHLHIM NOKaXKeT, HACKOJIBLKO
M3MEHHJach 3HepreTHyeckas xapaxrtepucTHka Hacoca. KITJL nacoca Heol-
XOJHMO OIpele/IsATh NOoc/e OKOHYaHHA MOHTa)Xa Hacoca nepej cladeil ero B
3KCIJIyaTalHlO, TaK Kak ObIBAlOT OTKJOHeHHs (axtuueckoro KIIJI Hacoca
OT NaCIOPTHHIX JaHHBIX. |

Hanpumep, ompeaemsM TeOpeTHYECKYIO YACJILHYIO HOPDMY DACXONA 3MCKTPOIHEPLHU st
HaCOCHOro arperara, cocrosdiero H3 Hacoca 30B m saexkrpomBuratens BJIAC 213/34-12. Ilo
nacrnopty KITJ wacoca 88%, KIIJ saextpomBuratens 92%; B COOTBETCTBHM ¢ (GODPMYJoit
(15.9) wumeem:

2,74

Nyg = — 3,38.
ya 0,88.0,92

DaxTHYecKas yIeNbHas HOPMA Dacioia 3JeKTPOSHEPTHMH HACOCHOTO arperara 3,63. flpu-
wuMasn, 970 KI1I anekTpoxpuratens NpakTHYeCKH He H3MeHseTcs 3a BpeMs 3KCIJAyaTalluH,
onpeneanm KITI macoca:

_ 2
nH— 3’63 — V> y

T. e. KI1[I nacoca ymenbnacs sva 129%.
B srom cayuae Heo6XORMMO NPOH3BECTH DEBH3HIO HACOCHOro arperata H yCTaHOBUTH
npHYuHs yMensmenus KIIM nacoca. :

Hna BusBaenns uaMeHenuit KIIJl macoca pexoMeHjyeTcsl IepHOIHuec-
KH (Ha cranumsx I noameMa — 1Ba pasa B rofi; Ha crauuusx Il nogbema —
OOHMH pa3 B IOJl UJAX B iBa roja) NPOHU3BOXUTb HCNBLITAHUA paGoOTHl arpera-
T4 C OHpenesieHHeM 3HEpPreTHUeCKUX XapaKTEPUCTHK HACOCA.

YnenbHasg HOpPMa pacxofa 3JEKTDOSHEPTHH sIBASeTCs OCHOBHBIM [OKa-
3aTe/IeM 1JIs IVIaHMPOBAHHA NOJAYH JEKTPOIHEPrHH Ha INHTAaHHE HACOCHOIR
craHiud. Tlosb3yloTest H ellle OAHMM mOKaszatejeM — KO3pdHUUEHTOM HC-
10JIb30BaHHUSI MOIIHOCTH (paboueil H yCTaHOBJIEHHOH).

KosddunnenTom ucnmoabsosauus paGouell MONIHOCTH HA3HBAETCSi OTHO-
weHHe (PakTHYECKH H3PaCXOROBaHHOM sHepruu Ay B TeueHHe paccMaTpHBae-
MOTO IIepHOJa K TOf 3HEpPTHH, KOTOPYIO MOIJIH H3pacXxonoBaTh pafouue ar-
perarthl, ecyid 6bl OHH paboTal¥ B TeueHHe 24 4 B QUTHMAJbHOM peXHMe

Afiz, 1. e mpu nomave Qonr M LABICHWH Ponr, COOTBETCTBYIOIUX MAKCH-
masabHOMY KIIJ:

Ay

Nucn.p.u™ a
HCI.D.M Agﬂ:
rje
m¢é
Ap— Qp :
Na
A2 — Qonr Ponr m - 24 .
onT MaKc ?
Ma

3Jechb m — quca0 pabOUHX arperaros;
!t —BpeMsa paboOTbl arperaros.
CrexoBaTegabHO,
MaKe'

Q p_ d : (15.10)

Thnen.p.w = Qonr  Ponr MNa 24

Ko} duunentoM HCNONB3OBAHHA YCTAHOBJIEHHOH MOUIHOCTH Ha3bIBaercs
OTHOIIEHHE (aKTHUECKH H3DACXOAOBAHHON sHepruH Ay K 3HEPTHH, KOTOPYIO
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H3PACXOAYIOT BCe YCTAHOBJIEHHbE HACOCH, eC/H OYAyT paboTaTh ¢ MaKCH-
MansubiM KITJ:
Q p m n::axc p

= ——— e —— — 15.11
flnen. yer.u Qonr  Ponr n Ta 24 ( )

e 1 — YHCJA0 BCeX YCTAHOBJEHHBIX HACOCOB (PAaGOYMX H pe3epPBHbIX).

§ 89. TEXHHKO-9KOHOMHYECKOE CPABHEHHE BAPUAHTOB
NPH NPOEKTHPOBAHUH HACOCHBIX CTAHULHA

[1p¥ TpOEKTHPOBAHUH HACOCHBIX CTAHUMH PAa3JHYHOrO HA3HAYEHHST MO-
®KeT 6bITH HAMEUYEHO HECKOJIbKO TEXHHYECKH PaBHOUEHHBLIX BAPHAHTOB, NpH
KOTODHIX NOJHOCTBIO BBIMOJHAIOTCS TPeGOBaHHs PexHMa paGoThl HaCOCHOH
CTAaHIOMH H obecneucHue TpeOyeMOH MOAAYUH H HAIMOPa, HO PA3JKYHBIX IO CTO-
HMOCTH, DKOHOMHUECKH OGOCHOBAHHBIH BHIOOp NPOEKTHBIX PEUIEHHH fBJSET-
CSl OJIHUM M3 OCHOBHbIX (paKTOPOB MOBLIIEHHS 3)PEKTHBHOCTH KaMHTAJbHBIX
BJIOX€HHH.

DKOHOMHUYECKOMY CPaBHEHHIO MOJJeKaT TeXHHYECKH OCyLleCTBHMble Bd-
PHAHTH HACOCHBIX CTAHUHUE, OGeCleuHBAOMHUX BBOX B JEHCTBHE OCHOBHbIX
$OHJOB B HYXKHBEI HADOLHOMY XO3ACTBY CPOK, BbINOJIHCHHE 3aMIaHHPOBAH-
HBIX TIOfAYM ¥ Hanopa # TpebyeMble CAHHTApHO-THrHeHUYEeCKHe YCJAOBHS TPY-
na O6CJYKHBAKIIErO IepcoHana.

[IpH NpPOEKTHPOBAHHH HACOCHBIX CTAHIHA BOJAOCHAOMKeHHs BOIHHKAIOT
BOIPOCH: KAKYI0 NPHHATh GOPMY 3MaHHA B N/aHe; KAKHM CIOCOGOM OCylle-
CTBHTb CTPOHTEJBCTBO; KAKOTO THIA YCTAHOBHTb HACOCHI; KaK HX YCTaHOBHTD
(nof 3as¥B HJAH B COOTBETCTBHU C JAONMYCTHMOH BBICOTOH BCACLIBAHHA); Ka-
KHe TIPHHATbH YUCJIO aTpPeraToB, CTeNeHb H BWJ aBTOMATHU3AlIHMH, DEXKHUM pa-
60TH CTaHUMM; 0ObeM PEryJupykolled eMKOCTH; HYXHa JH CHCTEMa OXJaX-
JeHHS OBUraTesed H T. I.

TIpH NPOEKTHPOBAHHH HACOCHHIX CTAHIUA NePeKauMBAHHS CTOYHON XKHA-
KOCTH, OCA/IKOB ¥ HJIOB BO3HHKAIOT CJAELYyIOU(Me BONpPOCH: Kakyio BHOpaTh
CXeMy CTaHIHH H (OPMY 3/1aHHA B IUIAHE; KAKUM CIOCOOOM OCYIIeCTBHTDH
CTPOHTEIbCTBO; TZle PaclOJOXKHTh CTAHUHIO; KAKYIO IPHHSAThL BBLICOTY yCTa-
HOBKH HACOCHBIX arperaTtos; Kakue BHOpaTbh CHCTeMbl B3MYUHBAHMS OCALKa
M TEXHUUECKOro BOAOCHAGKEHHS; KakuM crmoco6om obpabarsiBaTe 3a/ep-
JKAHHbIe OTGPOCH; KaKUM 06pa3oM GICKHPOBATb HACOCHYIO CTAHUIHIO C APY-
CHMH COOPYXeHHSMH KaHaJIU3aUHOHHOH CeTH ¥ T. L.

Bonpoc 0 ToM, KOTOPHIH B3 3THX BAPHAHTOB JOJKCH OBLITh MPUHAT K CTPO-
KTEJbCTBY, HEOGXOZHMO PEUIHTb yTEM TEXHUKO-SKOHOMHUECKOro Cp aBHEHHA.
OnTuMalbHBIl BapHaHT BHIOGMpaeTcss Ha CTAAUH COCTABJICHHS NPOCKTHOTO
3aanus N0 CACAYIOIAM IOKA3aTeJsiM: KanuTa bHEbie BJIOKEHAs (CTPOUTE/Nb-
Has CTOMMOCTh), TONOBHE 3KCIUIyaTalHOHHBIE pacXoiapl (ce6ecTouMocTp To-
NOBO NPOAYKIHH U YCIYT).

Ipu 5XKOHOMHYUECKOM CpaBHEHHH BAapPHAHTOB CTPOUTE]bHYIO CTOHMOCTb
HacocHoll cramiuu K onpeneinsior Ha OCHOBAHHMH CMETHOH AOKYyMEHTALHH.
CMeTHast CTOHMMOCTb CTPOHTEJBLCTBA — 3TO JeHeXHOe Bbhipa)KeHue CyMMbt 3a-
Tpart, HeOGXOMUMBIX I/ BO3BEJCHHST HACOCHOH CTAHLMHU COIJIACHO NPOCKTY H
IS BBOJA B JEHCTBHE e OCHOBHLIX ¢pOHOB, ¥ IJIAHOBHIX HAKOMJICHHI CTPOH-
TeJbLHO-MOHTAXHEIX Opranusanuil. TlOpsSfoK COCTaBjeHHS CMETHOH AOKY-
MEHTAIHA ONpenc/eH BPeMEHHLIMH MHCTPYKIHSAMH IO pa3paboTKe NPOEKTOR
W cMeT: a) [ mpoMmbimenHoro crpourtensctea (CH 202-69) u 6) mis Xu-
JHIIHO-Tpaxaakckoro crpouteabctea (CH 401-69). Has obaeruesus co-
CTaBJeHHs. CMeT M YIPOILEHHs Npoiecca COriacoBaHusi ¢ MOAPAAHOK opra-
HU3allHell CMETHON CTOMMOCTH M PacyeToOB 3a BBINOJHEHHHe pafoTh IOCTa-
uopiennem LK KITCC u Cosera Munucrpos CCCP «0O6 yayumieHun npo-
eKTHO-CMETHOTO fesa» OblJ1 HaMeueH HJAaH LIHPOKOTO BHEAPEHUS NPEHCKY-
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PAHTHBIX UEH Ha obmecTBeHHbIE H npouslsozxcmennme 3AaHus, 0OBEKTH BO-
JOXO3sHCTBEHHOTO W HPYIHX BHIAOB CTPOMTENbCTBA'.

K 3KCITYaTAllHOHHBIM PAcXOlaM OTHOCAT: CTOHMOCTBb 57eKTPOSHEpPIHY,
pacxoayeMoi Ha NoAavy BOALI; 3apaboTHYIO IIaTy 00C/AYKHBAIOIIErO Iepco-
HANa; CTOMMOCTb TEKYLIEro peMOHTa; @MOPTHU3AUHOHHBIE OTUHC/EHHUS; MeJ-
KHe ¥ HCYUTEHHBIE PACXOLHI.

CroumocTb saexTposHepruu. Ilo 5Tofi cTaTbe YUHTHIBAETCS CTOHMOCTD
IPOH3BOACTBEHHOTO PacXoOfa 3JEKTDOIHEPTHH Ha TNOABEM BOJIHL

CTOuUMOCTb 3JeKTPOHEPTHH HJsA pPaboThl YCTAHOBJIEHHBIX HACOCHBIX ar-
peraTos Onpejesasercs N0 AefCTBYIOHIEMY AJS LAHHOH 3JeKTPocHabKalollekh
opranusanuy tapudy AByMs cnocobaMu:

ecan ofmasi MpUCOCAMHEHHAss MOMHOCTL 3JEKTPOJABHraTesfeii W TpaHcC-
tdopmatopoB <100 kB-A, To omyaTa MPOU3BOIHTCA IO OAHOCTABOUHOMY Ta-
pHdy — 3a H3PACXOJOBAHHYIO 3JEKTPOIHEPTHIO IO CUETYHKY;

eCc/M TpPHCOSAHHEHHAas MOLLHOCTh JICKTpOABHraresned u TpaHchopMaTo-
poB>=100 xB-.-A, To ocHOBHaf OmJaTa H3pacXOJOBAHHOR 3JIeKTPOIHEPTHH
IPOM3BOAHTCA MO ABYXCTABOYHOMY TapHdy:

a) 3a YCTaHOBJIEHHYH MOUIHOCTb BEICOKOBOJIBTHHIX 3JIEKTPOABHraTeNsei H
TPaHC(OPMATOPOB HE3aBHCHMO OT KOJHYeCTBAa MNOTPeb/asieMOH 3JIEKTpPO-
SHEDPTHH;

6) 32 H3PAaCXOLOBAHHYIO 3JEKTPOSHEPrHIO —no cquqHKy

FonoByI0 CTOHMOCTb 3JIEKTPOIHEPIHH, 3aTPayHBAEMOH HACOCHBIMH arpe-
ratTami, IIPH PaBHOMEPHOH KPYIJOCYTOYHOH paGoTe HACOCHOH CTAHUHHU OMpe-
eS0T N0 CPeNHEecyTOYHOH nojade HACOCHOM CTAHIHH:

Cy=01-22 o
Ta Nan
rie Q— cpefHecyTOUHas M0Aayua BOABl HACOCHOH CTaHuued, M3
p — naBJjeHde Boamn, Klla;
@ — CTOMMOCTb 3/€KTPOSHepruy, py6. 3a 1 kBr-u;
nn — KITJI nHacocos, onpexensieMblil 0 KaTaJory NpH 331aHHOA nofaue

K Hanope;

Nue — KIT saekTpomsurate/el, MPHHHMAeMbIH IPH MOLUHOCTH 3/1CKTPO-
neurareasi: ao 10 xBr—0,85; mo 50 xBt—0,9 u Goaee
50 kBt —0,92.

[Ipu coenuHeHHH HACOCA C 3JEKTPOABUrATe/]eM Ilepenauefi KaKOro-auoéo
THIA B 3HaMeHaTelb ¢popMyanl BBoAsT KIIJ nepenaun nnp-—() 94.

T010ByI0 CTOMMOCTb 3JIEKTPO3HEPTHH, 3aTpayHBaeMOH HACOCHHIMH arpe-
raTaMu IPH CTYNEHYATOM peXXHMe pabOThl HACOCHON CTAHIHH, C/IeLyeT ompe-

nensTs no (opmyJae

_ ¢ ¢ {
Co=0,85 Qiply Qs pats L Qm pmﬁm__) .
Ms Nxp, 1 Mg, 2 Mgz, 2 Ne,mgs,m
rae Q, Qg .., @m—Tmomaua BOAH HaCOCHOH CTaHIMel COOTBETCTBEHHO B

1-i, 2-, ..., m-i cTyneHn pabGoThl cTaHIHH, M3/C;
P1, P2, - Pm— A2BJEHUE HAaCOCOB MPY COOTBETCTBYIOUIHX CTYTEHSX
paboru crannuH, klla,
ty, t2, ..., tm — UHCJIO yacoB pabOTH HACOCOB B FOAY IpPH COOTBETCT-
BYIOIUX CTYNeHAX;
.» Nmm — KI1JI HacocoB npu COOTBETCTBYIOIMX CTYHEHAX pabo-
Thl CTAaHLHH;
, Nae,m — KI1[L sjaekTpoABHraTefefi npH COOTBETCTBYIOIIHX CTY-
TeHsix paborbl HACOCHOH CTaHIMH.
Oniata yCTaHOBJIEHHOH MOI{HOCTH 2/IEKTPOHACOCHBIX arperatos BHICOKO-
ro Hanpsi}KeHHs TPOH3BOLHUTCS IO HX CYMMAapHOH MOIIHOCTH, ONpefeyifeMon

Ne,1y MNu,2s -

MNus.1, Noe,2, -

! DxoHOMHKA Bononpononuo-«aﬂamsauxoanom crpoutenbcrea u xoasficrsa. [lox pen.
apo¢. C. M. Hinpprua. JI., Crpoliusnar, 1972.
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10 JaHHBIM NpoekTa 3aekTpooGopyrosanua. CymmapHasi MOIIHOCTL PaBHA
cyMMe MOIHOCTeH paGoyHX H pe3epBHHIX arperaros.

MomHocTs anexkTponsuratenell, kB-A, paGouux arperatoB cleiyer Ol
penensitb nmo ¢dopmyne :
__Qpr
Tha Yign COSP
rie Q — momaua BOAB HAaCOCHOMN cTaHIued, M%/c;

p — naBieHHe BoAH, klla;
Nae — KI1J] nBuratens; npuaaMaiot pasuuM 0,92;

cosp=0,8. ‘
MomHocTh 3/JeXTpONBHUraTeNelt pe3epBHLIX arperaTos NMPHHHMANOT B 3a-
BHCHMOCTH OT KJacca HalexHOCTH HEeHCTBHA HAacOCHOH CTAHUHMH H YHC/Ia pe-

3€PBHBIX arperaTos.
CroumocTb yCTaHOBJIEHHOﬁ MOIIHOCTH BHICOKOBOJBTHBIX 3JCKTPOIABHTATE-

Jel cyienyeT onpenesATh no popmyae
Cyt:'l' = (Np + Npea) M,
rae Np — MOIHOCTD 3JeKTPOJBUTaTeNel pabounx arperaTos, KB-A,;

Npes — MOIIHOCTb 3JEKTPOABUraTeJel pesepBHBIX arperaros, KB-A;
M — croumoctb | kB-A omnaunBaeMOH YCTaHOBJACHHOH MOLIHOCTH,

pybo.
OnnauuBaeMyio MOIIHOCTb TpaHcdopmaropos Ngp, kB-A, onpeneasior

no opmyJse

Np=

PENp
™ = ’
: cos @
rie P — ko3 HIKEHT, YUMTHBAOMHKA TPaHCGHOPMATOPHRIH pe3eps; NpHHH-

Maercsa pasHbiM 1,5;
k — k03 QHUKHEHT, YYATHBAIOWHKA 3JMeKTPOOCBETHTENLHYIO Harpysky;

npuHumaercs pasHeiM 1,05;
Np —cyMMa MOLIHOCTel BCeX pafOouHX 3JIEKTPOJBHTATeEH HA3KOro Ha-

IpAKeHuUs,
cosp=10,9. -
CTouMOCTb, PY6., YCTAHOBJAEHHOH MOIIHOCTH TPaHC(HOPMATOPOB

Cyer.r =Ny M.

Ha kpymHBIX HACOCHBIX CTAHLIHAX, OOOPYAOBAHHEIX 3JIEKTPOJBHIATSIAMH
BBICOKOrO HaIpSAKEHHS, Bee BCIOMOraTe/bHblE arperarhl (ApeHa)<Hble Haco-
Cbl, BAKYYM-HAcOCHl, IPOGUJKY U T. [.) HMEIOT 3JIeKTPOLBHraTeJH HH3KOro
HaIpsiKeHHs. B 3TOM ciyyae CTOHMOCTb CYMMapHOA YCTAHOBJIEHHOH MOINL-

HOCTH OTIpefessaIoT no popmyJe
Cyer = (Np + Npes + Nap) M.

3apaGornas naara o0CJayXKHBAIOLIEro nepcoHana. B sty crarteio BKJIO-
yaercs OCHOBHaf M KONOJHHTeNbHAas 3apafoTHas miata pafoduux, HeNoCpem-
CTBEHHO YYACTBYIOIHX B OGCHYXKUBAaHHH HAcOCHOH cTaHlHH. HHCIO uesope-
KO-CMeH B CYTKH /17151 0OC/IyKHBAaHHS HACOCHLIX CTAHUHA ONpenensercs B 3a-
BUCHMOCTH OT IO/ 344 HACOCHOR cTaHLINY: :
a0 16 toe. Moyt . . . . .
or 16 Tae. mo 50 THe. M3/cyTkm

» 50 THC. 10 150 » » A
ceumie 150 THC. MYCYTKH . . . . . . . 0 . e w0 0 e 4

5
b

O~y

TlpuBeneHHBIN pacueT OTHOCHTCS K HaCOCHBIM CTAHLHAM C PYYHBIM yII-
paBJeHHeM, Ha KOTOPBIX JOMXKeH GBITh CBOA OGCTYXHBAIOIMHA nepconarn. B
5TH pacyeTH BKJIOUEHBHl TPYZOBHE 3aTpaThl Ha paloTy 10 TEKYIEMY PEMOH-
Ty, BHIONHSEMBIE CECAPEM-DEMOHTHHKOM, ciaecapeM no peMonty KIIII u
YCTPOHCTB aBTOMATHKH.
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CTOMMOCTL TEKYIXero PeMOHTa. DTa CTOHMOCTb OMNpefensercs B Bule
OTYHCJEHHH OT CTOMMOCTH KallHTAJbHBIX BJIOXKEHHH U NPHHHMAETCH AJs
3IaHHi HacOocHBIX craHmui 2,2%; ans oGopynoanus 3,8%.

AMopTuzaunonHbie oruuciaeHus, CpeJjcrBa, IpeAHasHaueHHble Kak 'HA
OJIHOE, TAK M HA UAaCTHYHOC BO3MeMieHHe (KaNHTAaJbHbIl PEMOHT) IpOU3-
BOJACTBEHHBIX 3aTpaT, NPHHUMAIOTCH 110 HOPMaM aMOPTH3AllHOHHBIX OTYHC/E-
HEl B NMpoLeHTax K 06aJaHCOBOH CTOHMOCTH. ¥CpeIHEHHBIE aMOPTH3AUHOH-
HBEle OTUHCJIEHHS [/ HACOCHBIX CTAHLIMA OT CTOMMOCTH KalUTa/JbHBIX BJO-
KeHUll TpMHUMAIOT AN 3aaiuil 3,5%; ans o6opynosanua 2%,

MesKHe W HeydTeHHbie PACXOAbL B 3KCIIyaTalHOHHBIX PAacxoAax HeoO-
XOJUMO YUYHTHIBATH HEYUTEHHBIE PaCXOMbl, OTAEIbHBIH MNOJCYET KOTODBIX He-
nenecoobpaseH BBHAY HX MAaJOro pasmepa WJIH 3aTPyAHHTENEH, a HMEHHO:
omJiara ycIyr HAaHHMaeMOrOo TPaHCNOpTa, OlJaTa OTOIJIEHHd, OCBelleHHA
M BeHTHJSIIMH [IOMENIeHH, PACXOIH Ha COJepXKaHHE yYacTKOB, Ha 1pHOGpe-
TeHHe WHBeHTaps M np. Heyurennbe pacxoxsl NpHHEMaloT paBHBIMH 3% oOT
CYMMBI 3KCINTyaTAllHOHHBIX PacXOJ0B. :

[To pesyiabraTam OIpefeJeHHs KANHTAJbHEIX M JKCIIYaTAalHOHHBIX 3aT-
paT IPOBOAAT KOHOMHUECKOe CpaBHEHHE [pacCMaTPHBAEMBEIX BapHaHTOB.
[Ipy cpaBHEHHH BapHAaHTOB MOXET O0Kas3aTbCd, UTO Ki>Ky; u C;>Ca.
B sTom cayyae He BO3SHHKAeT TEOPETHYECKHX H METOTHYECKHX CJIOKHOCTEH,
TaK KakK COBEPIICHHO OYeBH/HO, 4TO BTOPOH BapHaHT 3KOHOMHYHee IepBOro
1 IIO KaNlHTaJbHbLIM BJOXKEHHAM U 1O KCINIyaTallHOHHBIM pacxojaM.

Onsako B NpakTHKE TEXHHKO-3KOHOMHYECKOTO CPaBHEHHS KOHKYPHpYIO-
KX BapHaHTOB HauBoJjee YacTo NMOJydaeTcs, 4TO 0 OJHOMY BAapHAHTYy Ka-
[IUTAJOB/IOXKEeHHA 60JbIle, a FKCNIyaTaHOHHbIe PACXO/IBl MEHbIIIE, T. &.

K1>K;, a C;<Cy wan K; < K, a C; >Ca.

[Ipr pasJuMyHBIX COOTHOLIEHHSX KaNHTa/JbHBIX BJOMKEHHA Ha CTPOHTE/b-
CTBO HACOCHOH CTAHUHH H 3KCIVIyaTallHOHHBIX pacXolOB. 3KOHOMHYECKOe
cpaBHEHHEe BApPUAHTOB IIPOH3BOMAAT IO METOAY OKYNaeMOCTH JONOJHHTE/Nb-
HBIX KaOWTaJbHHIX BJOXKEHHMH 32 CYeT SKOHOMHH Ha 3KCIJIyaTallHOHHBIX pac-
xopax. Cpox T, B TedeHHE KOTOPOTrO 3KOHOMHSI OT 3KCIJIyaTAalHOHHBIX 3aT-
paT KOMIIEHCHDYeT AOIOJHHTEJbHBIE KaMUTANOBJOKEHH:, HA3bIBACTCS CPI-
KOM OKynaeMocTH. HOpMAaTHBHEII CPOK OKYIAaeMOCTH T YCTaHaBJIHBaeTcs
JIHPEKTHBHLIMH OpraHaMu. Beauuuny HanGoJee BHITOTHOTO CPOKA OKylaeMoc-
TH YCTAaHABJAHBAIOT HCXOAA U3 CYMMEH! YCJIOBHH, IUKTYEMbIX 9KOHOMHKOH CO-
LIHAJUCTHIECKOTO X03saficTBa Hamel crpadsl. TIpH npoexTHpOBaHHH HacocC-
HBIX CTAHIHMH OOLIYHO MPHHHMAIOT T paBHEIM 7—10 rogam.

dakTHUECKHH CPOK OKYIAeMOCTH ONpee/sIeTcsl H3 BbIPaXKeHHs

Ki—K,

T______

. 15.12
C.—C, (15.12)

Ecan axTHuecKHHA CPOK OKymaeMocTH Gojblle HopMaTuBHOrO T>>T, Ba-
pHAHT ¢ GOJBIUMMH KANATANOBIOXKEHHAMH HESKOHOMHYEH, T. €. JYUYIIHM OKa-
3niBaeTca BTOpOH BapuaHTt, Ecain T<Ct, BapHaHT ¢ O0JBbIIMMH KalIHTaJOBJIO-
XEHUSMH 3KOHOMHUHEE, T. €. Jy4YluuM Oyxer NepBHIM BapHAHT.

dopmyna (15.12) nossoaser cpaBHHBaTb BapHaHTH mnonapro. [lpu
CpaBHEHHH HECKOJIbKHX BADHAHTOB HX KOHOMHUYECKYIO OLEHKY CaAelyeT mpo-
BOAUTH NMyTeM CpPaBHEHHS NPUBEJEHHHIX 3aTpaT 3.

TTpuBeneHuble 3aTPATH NPEACTABJASIOT cO00H CYMMY 3KCIIyaTalHOHHBIX
3aTpaT M KallMTaJbHBIX BJIOXEHHH, IpUBeleHHLIX K OAHHAKOBOH pa3MepHOC-
TH B COOTBETCTBHH ¢ HOpMaTHBOM 3P (heKTHBHOCTH:

3=C+4 K/t wmm 3=C+EK,

rae E — HOpMATHBHHIA KO3()(dHUHEHT 3G ()eKTHBHOCTH KaNHTAJOBJIOXKEHHH.
HausbironuefimumM sBJAAETCA BapHAaHT ¢ HAaHMEHbIIHMHM IIPHBEJEHHBIMH
3arparaMu,.
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NPHIOKEHHE 1

3HAYEHHS KOA®OUIMEHTOB CONPOTHBJIEHUS IJISi ONPENEJEHHA
NOTEPb HATTOPA HA MECTHOE CONMPOTHBJEHHE (MO JAHHbIM
H. H. NABJIOBCKOTO H JIP.)

[oTepu Wanopa Ha MeCTHHE COTPOTHBJEHHS OMNpPENENIOTCH Mo popMyJe

hu = g
2g'
rae ¥ — CKOPOCTb JBUKEHHS BOMDI, M/C;
{ — xosdHunMeRT MBCTHOIO CONMDOTHBJACHHS,

== —CXOPOCTHOH Hamop, M.

B 3aBHCHMOCTH OT BHJa CONPOTHBJEHHS (cM. PMCYHOK) KO3bQHUMEHTH MECTHHX COMpoO-
THBJACHHHE CAEIYeT IPHHHMATH: - :

— M
S p— S (T ﬁlﬂ'ﬂﬁ

By

<
3
=%

NS

exema [ —BxoX B TpyGy 6e3 paclIHDEHHA

» 2 — naaBHO OYepUeHHHIA BXOX B TPYOY . . {=0,1--.0,2
» 8 — npHeMHas ceTKa 6e3 KJalaHa ° . {=2---3
» 4 — ppueMHHA KJIanma# ¢ CeTKOR . . . . {=5---8
» 5 — ofpaTHHil Knanay . e e §=1,7
> 6 — xoneno ¢ yraoM 90° mo HOpMaAbHOMY
COPTAMEHTY . . . . . « . . . - {x=0,5--.0,6
a
> 7 —KOJEHO C YMMIOM & . . . . . . . . = Y bx

293



cxeMa 8 — BHIXOZ H3 TPYOM B pesepByap Had B Ka-

Hall A0X YpOBHeM

» J—nepexon CYXHMBAOIMACA (IO HOPMaib-

HOMY COpTaMeHTy)

» 10 —nepexon pacmupsomufics (M0 HOPMaJb-

HOMY COpTaMeHTy)

» Il TpOAHHK B HanpaBJeHHH

» [2—pB OTBETBNCHHM .MIDH KOCOM TpORHHKeE

» I3-—B OTBETBJEHHH TIpH BXOZE B

pans

» I4—B MarucTpalH NPH OTCYTCTBHH pacxoia

B OTBECTBJEHHH

15 n 16 —B OTBETBNEHHH UDH COEIHHEHHH H pas-

ACJICHHH TOTOKOB

OTBETBJIEHWN [ =],5;

Maruacr-

{IPHJIOKEHHE 11

PACYETHBIE 3HAYEHHS YA EJbHBIX CONMPOTHBJEHHW OJIS CTAJIbHBIX
H YYTYHHBIX TPYB, BBIYHCJAEHHBIE 110 ®OPMYJIE $. A. WIEBEJIEBA

AnaMeTp ycioBHOrO npo-

HAuamerp ycaormaro npo-

xofia dy, MM Q. mM¥/c xofa dg, MM <, w¥e
100 119,8 600 - 0,01859
125 53,88 700 0,000119
150 22,04 860 0,004622
175 15,09 900 0,002504
200 5,149 . 1000 0,001447
250 1,653 1200 0,0005651
300 0,6619 1400 0,0002547
350 0,2948 1500 0,0001776
400 0,1483 1600 0,0001268
500 0,04692

Ynenbtbie conpornsienns onpenenens no Gpopmy.e

Sp =

0,001478
5,226
dp

rae dp — BHYTPEHHHA PAacCYeTHBIN IuaMerp tpy6, M.
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