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Jl18  BEMOJHEHHS 3a5a¥, TOCTABJCHHBIX
XXV cpesaow KIICC B AecsaToll MATHJIETKE B
0BJaCTH THAPOMEIHOPATHBHOTO CTPOMTEARCTRA,
HaMma UPOMBILNEHHOCTh YBEJIHYHT BBUIYCK KO-
BCRIIKX 3eMJACPORHBIX MallHH, TPAHCOOPTHMX
CpelcTB, Mexamndeckoro ofopynoeauus, Tpyo,
CTROWTEJNBHHIX MaTepHaN0B, a TaKxe CPeiCTB
HBTOMATH3AUMH MeJHOPATUBHBIX CHCTCM B Ha-
cocHbX c¢rannuit, BospacreT npomanoictBe coB-
peMelTibiX H&COCOB, 3JEKTpOABUTaTeneH, Joxie-
BAJBHEX MALHH H NpHCHOCOOMEHHR K HHM.

B Hacrosuiee BpeMst B MAWIMHHOM BOJAOROLB-
¢Me LIHPOKO HCHOABIVIOTCHA BEICOKCO(DGhEKTHRERIC
HenTpobeXIbie U oCeBHe HACOCH € BRICOKHMH
SKCILIYATAUMONELIMH  KAUSCTBAME H K. I A,
Bonbpwoe pacnpocTpamedde  OOAYUHAR Wepe-
JBHXCHBIE M NJABYUNe HacOCHBIE CTAHIKH,

CTQHEHB MCXAHH3AUHH H ABTOMATH3AUHEH Me-
JHOPHPYEMKIX 3eMeJIb ¢ MalliHEHBIM BOAOMNOLLE-
MOM PacTeT ¢ XaMAHM rofoM. B ceasu ¢ sram
TpenbABNAIOTCR  TIOBHIIEHHLe  TpefoBanua X
uepconalty, OGCAYNHBAOIIEMY HACOCHHE CTaH-
unp. Toarko ksanudHnHpoOBaKHHOE TeXAHUECKoe
ofcayKuBanHe 06GOPYAORAHHS HACOCHBIX CTaH-
LHH, CoOpymenuH THAPOTCXHHUECKHX — Y3JIOB,
AOMAEBAABHBIX MAIIHH o MEJHOPHDYEMHX 3e-
MeJab MOMET 0fecneudTh CBOEBPEMEHHYIO H fec-
nepeGoiinyI0 nomavy BOAL B HEOGXOAHMOM Ko-
AHeCTBE AR CENLCKOXQIANCTEEHHEX PacTeHHR
H XHEOTHHX M DPENIMT 3aiaid 10 YBEIHUCHHED
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DPOH3BOJICTRA MPOAYKTOR CEALLKOTO X03RiCTBA
H y.ﬂytmlenmo €T0 KauecTBa.

AddexTirnas ¥ Gecnepefolinas padota ye-
TAHOBOK B 3HAUHTCIBHOH CTENEHH 3AaBHCHT OT
KBANuGURALNR UL, pafoTaloHX Ha HX MOI-
taxe H sxcmavatankin. [losToMy TpH peuleHHH
3aAad MOJNUOPALMH 3€MeNb ¢ OpPHMEHEHHEeM Ma-
LIHHEOTO BOAGHONBEMA HEOOXOAHMO ofecievHTh
TeXHHYECKN TPaMoOTHOe ApOeKTHPOBAHHE, CTPOH-
TEALCTBO H YMEAYI0 3SKCIYATAUHI0 HACOCHBIX
crautiii. Lieas HacToseld Kuurn — NayuuTn By-
AYIIMX MAUTHHHCTOB HAaCOCHLIX CTaHUME mpa-
BAABLHC H PAlHOHANBHO HCLHOABIOBATL BBEPEH-
HYi0 HM BLCOKONPOM3BOAHTE/NBEYI) TEXHHKY.

Hacock!l u HacoCHBIE CTaHIIMH

FTABAL
OBILME CBEJEHHA U3 IMAPABJIHKH

§ 1. OCHOBHBIE 9 H3IHYECKHE
CBOHCTBA YXHIKOCTEHA

JKMAKOCTLI HASHBAKT QHIHYCCKOE ToM0, ofaanalollee
TCKYUECTRI0 d He HMeiollee cpocH dopmul,  JKHAKOCTH
NpHEHMANT GOpMy TOIO COCYIA, B KOTOpPWA OHH mOMeE-
11AI0TCA.

JRuakoeT GBIBAKT  KAMeJABHEMH M razoo5pasHEIMH.
Kaneapnsle wuakocts (Bofa, HedTh, 6Genaun, KepPOCHH,
Macaa, COKpPT H Ap.) TIOUTH HEeCHKHMAEMH H QYeHbL XOPOUIO
MOJARIOTCA DACTATHBAIGILEM VeHNHAM. ["asco0pasusle xuA-
KOCTH (BO3ZYX W Bce ADYLHE Ta3w) cKuMalorca XODOIIG
B T2K e KAK H Kanejaklible, IAOX0 CONPOTHBIRIOTCS PACTS-
THEAOIIHM YCHIHAM, )

K ¢usHuecknm cBoilcTBaM KuAKOCTEll creayer OTHECTH
VAEMBHHE Dec, CRHMAeMOCTh, TEMIEPATYPHOE pacHIHpEHHE,
BAI3KOCTL, LBET, 3allaX, BKYC, MYTHOCTE M Ap. Mu octauo-
GBHMCST 312 OCHOBHHIX CBOHCTBAX KHIAKOCTeH, HeOOXOAWMEIX
LTA PACCMOTPCHHA MIYYAEMOIo Kypca.

Ynensuwift Bec MuAKOCTH — 3TO BOC eHHITUL ¢e ofbeMa:

- @
Y= 4y

e 5 yaeasunf pec, Hm? (taba 1);
— sec HHAKocTH, H:
W - afiper RAKOCTH, M5

OTHOCHTENLHLIM YAERLHEIM BECOM KHAKOCTH HU3BIBAIOT
OTHOIEHHE Beca JANHOH  SKHIKOCTH K Becy TaKolo IKE
ofLeM2 AHCTHAAMPOBARFON BONTI, B3ATOH NpH TeMIepary-
pe 4°C. OTHOCHTENBEHN VISNBHLIH BeC He HMeer paamep-
HOCTH. .

) MlaoTHocTEI0 MHAKOCTH HA3WDBAWT Macey B epHHANE ee
00neMa '

p== s . )

m
w
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rIe # — yoropeic cnofioanoro MajeHH.
‘ d M
[MoxcTapndn B BupamKenie {1) suauenue G, momyduM

— " 3
w'
4 H3 GOPMYIH TAOTHOCIT (2) m=pW, toraa
1 (4)
;= , HIM p=— —— .
Yy=pg P

. a-
[lpy u3MeNEHHH TeMOEp2Typhi U NaBACHIA oﬁbex:)T}:lO_
MeJbNEX KEAKOCTE! 1I3MEHAETCA HCIHAYRTCARHO, T
oTH KHIKoCTER MOMHO TpHHEMATD NOCTOANILIMH.
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CxHMaeMoeTh kHAKocTedl. Fead HEIKOCTE, Ha{;coanhi;
WYIOCA B 3AMKHYTOM COCYIL, no;meprarf cmamme,; o
fyrer yMCHBLIATBCA B obneMe. Oﬁoaﬁaqmﬁﬁqep }';mmo-
népnonaqanbnmi‘l ofmey kEIxocTH; Wi-—o0heM

— —_— N B -
: TAC ABJCHIE HA KA
CTH NOCJIe CMaTHI P - },].L..,"IBH.OE e

KOCTh, TO YMEHBIICHHE ofbena OYAET papid
W—W
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OrtHoclliTedbiiog VMeHbIIeHne obzeMa wugkoctn W—W,
upH AeficTBHM  JaBJCHHA  p HaSHBAKT KO3(hbEIHEHTOM
06 BEeMHOTO CXKATHA:

W—W, -
fw— ———, )

»W
rae firr — gozdibrmment GALAIIOrD CHATHIL

[lpu masaennuax Ao 5 klla fw DpakTIMECKH OCTACTCH
nocTosnneM (P =0,000048 cnm¥/kr).

Odparasil koshdunmenr o0LeMHOTO CKATHA Na3HRBAIOT
soaydem yopyroern {ang soau E,=2070 MIla}.

CHEMASMOCTLIC KAAKOCTCH TpH OOBIUNBIX  ABAEHHAX
npeHeBperaioT u YUHTHIBAOT €C HIPH PacuCTaX rHipaBinué-
CKOTO YIapa W IOpPH Hepegaue 1aBJdelHil Ha pPACCTOSHHA.

TemmepaTypuoe PACIIHPEHHE IKUIKOCTEH — yBefHUCHHE
HIUAKOCTH B 00LCMe TIPH HATpeBaHHH. PIcKmouenne cocTae-
JAs6T Boaa, o0Les Kovopoft npH Harpesaumm ot 0 o 4°C
VMCHBIIAETCH, a ApH  jgadasilefilleM I[ODEIIEHHE TeMIepa-
Typul Boapacraer. HMauenende ofbema KHJAKOCTH B 34BHCE-
MOCTI OT TCMOEDATYPH XapaKTepH3yeTc Ko3(hhHUUHEHTOM
TCMIERATYPHOTO PacillHpCHUsA, KOTOPBIH NOKAa3bBaeT OTHO-
CHTEJLHOE YhadllderHe 0fbeMa XKHJAKOCTH NPH DORBILCHHH
ce TemucpaTtypu na 1°C.

pr= (6)
W

r1e W — nepBoHaus LBl 06Ben;

W, — ofieem nocte wimeneHust tewncparyps a #°C.

Kozddmmumenr reMmeparyplioro pacmipenna 3aBHCHT OT
AZBIEHHA, MO KOTOPWM HAXOAHTCS  FRHAKOCTL, Y BOOH
e BospacracT ¢ ypeadueHHeM HARJICHAS TPH AOBHIIEHHH
teMmepatypul oT (¢ no 50°C u ymeoubluaeTes ¢ BO3pacTany-
€M JT4BJICHHN NPH QAMLHEAINeM YseNUSeHHH TeMIepaTypHL.
Y GonblUHHCTBa muUmxoCTefl By CHUMACTCA ¢ Bo3apacTaHHeM
MlaBaenHs npH J060 TeMpepaType.

§ 2. THQPOCTATHYECKOE ODABJNEHHE
H Ero CBOHCTBA

Ecau HIJIKOCTD, HAJMHTAA B COCVI, BAXOSHTCH B COCTOH-

L noxod, 1 na Hee AelCTBYIOT CHJAR MACCH M TORCPX-
HOCTHRIC CUTRL

HefieTBue it Marchl 3aBUCHT OT 0ODLEMA HAJIHION MHI-
KOCTI B COCYA M ¢& YAEILIOrO Beca, a MOBEPXNOCTiIHX —

7



0T achcTnng na STOT O0BEM KAaxMX-1150 ZPYFHX RHCHIHUX
et (AaBJeINE [aps B UHJRHADE NapoBofl MajuMnbnl, AIB-
nende arMocdephl Ha NOBCPXDOCTE Aoaxocteld # ap.i.
Taram obpasom, afCOMIOTHOR THAPOCTATHYECKGE AaBje-
IMe HA CAUNHLY IVTOWAAY, TOIPYKEHHON B MWIKOCTS,

pagio:
Pase 2;”0‘{"\"‘1, (7)

e ;UHECA‘H()CO.HEOTUDC THANOCTATHUCCKDE JaRa¢ilHe Ha €AMUHIY IL10-

LA,
Pp— ¥HEJTLHOE fanienke e cRODOAROR NOBEpYHOUTH B OTKPWITOM

coeyie, pasHoe aTMochepHoMy;
¥ — Yae sHB BEC KHIKOCTH;
fi— rayOHHa IOFPYHCHUA FOPH3ONTANLHO PaCIOIOKeHEOR TAn-

DiaAra 1on YponeHh MHIKOCTH:
vh — u3dnltoulioe THAPOCTATHWECKDR JIablienie.
H26WToYHOE AaBleHHe Ha BCIO IIGUIANKY JIA3HBacTCH
nOINLM THAPOCTATHISCKHM H DRBHO:

P=Fyh. 8)

TCuipocTaTnueckoe AapTeHde BCeTAA  faNipaBlenn 1o
TIEPNENAUKYJAAPY K BUyTpeHIeH DNoBepxHOCTH, AeficTsyeT
OAHNAKOBO BO BCEX HAlpABASHHAX H SABHCHT OT HOJQHE-
HHH TOUKH B NPOCTPAHCTEC, FO €CTh OT NyBuHH ¢e NOrpy-
KEeHHA 110 ypoBenb KnnkoctH, Yewm raybaxe morpymena
TOUKA 10J1 YPOBEHL MKUNKOCTH, TeM Doanlle A8BleHpe X,
HaobopoT, ¢ yMEeHLlelHeM TAYOHHE NOrpyMenus danfe-
nue ciKagTes.

§ 3. NPHLEOPLI A1 H3MEPEHHA DABJNEHRHA

JanacHue u3MepROT Nhe3oMeTpamH, RULKOCTHHME I
MexalHyecKHMH MAHOMETPAMH B BAKYYMMETDAMI.

[Teez0MeTy — 370 OTKPRITAS CECPXY crexAfnHan Tpylna
arametTpoM 5—10 Mm, HMewInas HIMEPHTLALITYIO MiKady,
no koTopol Gepercs OTCHET BHICOTH  CTONGA  WHAKOCUTH
{prc. 1). Hexunli konen npesoderpa ONYCKIOT B KEA-
KOCTh HA YPOBHE TOUKM, N KOTOPOH H3MEDAT NaBleHwHe.
[Mog AaBJeHHEM HKUAKOCThH NOIHUMAETCA NO TPyOGKe Ha OM-
PeLedeHiYI0 OTMETKY /2 (BoicoTy). Jdamnenuc oupencnsor
1o GopMyae .

Pmﬁ:‘\‘fﬁ.
an = £t
¥
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[

3 - i
Puc. 1 Tsgzomerp, Pre. 20 Pryropi
TEPMOMET].

ITeesoMeTPOM MOMLO TaKKe H3MeDRTE 0 alconmoTioe
JAdBACHHKe;

Faide :pzj‘.rm +'}7h,

P8 Po=Pura -— ATMOChepHO: TaRieyme,

JKEAKOCTHNE MauoMeTPH OTANuAI0TCA OT NbEIOMETPUR
1CM, dT0 NABAEHHE L HHX H3MCDAETCH Ccraafiom  pryTi
(puc. 2). HUx mpenmymecteo sakzioyaeTes b TOM, YTG BHI-
L0Ta  CTeKNRHAOH TPYGKM MOMKET GHTh YMeHblleHa &
13,6 paaa.

AGCOMIOTHOE THAPOCTATHUECKOE faBIcliHe IS Ceuenus
1—a GyneT pasxo:

Page == Parw i,
TAC ¥or — yaemn® pec prymn {y,-=0,133 Hiwd);
i — pa3HocTe yposucl crogGa PTYTH.

7 MexanduecKue MAHOMETPH SHBAKT NPYKHBEHE U Ma-
Gpaniste, ¥ npyKuunLx MaHOMeTPOB CTPeNHA, HOKAZHBAG-
Wag namnelde Ka [MKaAe, CORNHHEHA C TPYKHEON, HA Ko-
TODYIe RSEHT Cpepa, a B MOMODAURNBIX — Ha MeMGpany.
STHMH MAUOMETPAMI MOMKHO H3MeDATDh BLICOKHE ManjeNys.
- Baxyymmerpn (KOAKOCTUEE u MexaHudeckHe) ¢ayxar
AN HaMepenns Bakyysa (paspamenda) wad LaEjenus, ne-
doctapmero g0 atmocdepaoro. KomeTpyrupa u npnr;unn
ACACTBHS RAKYYMMETDOB aHANOrHYHLI KONCTPYKIMH M upHIL-
Uhny nefieTBHA MaHoMeTpos,

m__r}z;uyyMMeTpmecxoe JlaBiende ONpenensior o dop-

FPoar = Paru—Page. (9
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§ 4. NOHATHE C CKOPOCTH H PACXOIE

JKHAKOCTH MOTYT HEPCMEUIAThCA B OTKPBITLIX H 34KPHI-
THX PYCJTAX € ONPEACJACHHRMH CKOPOCTAMH,
Cpefdss CKODOCTE NOTOKA © (M/C)— yacrioe oT godc-
HAS PACX0A TIOTOKA Ha MACHIAAE €r0 KHBOTO CRUEHHS,
o= L, (10)
k

Tag Q — DACKOA KHAKOLTH;
© — IAQIIALL FHIZOU) CENeIHs,

JKubby ceyendeys noToxa @, M (pHC. 3} Ha3HBAIOT
TIOTIEPEUNIOE CCUEHAe TIOTOKA, NEPIEHAURYIApHCE ero Ha-
IIPABRJACHHID.

Pacxopa norora @ (mifc wmu gfc)—obBbeM WHAKOCTH,
npoxoafiell B eJHUHILY BpeMeHH deped MIBOe Celyelde
HOTOKA.

TIpu Tiepemeillendl KHAKOCTER B HHX pa3jHyaloT pas-
HOMEDHOE 1 HCPARHOMEPHOE VCTAHORHBINGeCH [EHIKelHe.
Papuovephoe — ycTanosHieecd ABHKeHNe XKIJKCCTH, TPH
KOTOPOH cpeands CKopOCTE DOTOKAa H ero JKHROoe CcedeHde
He MeHATCA o Adulle. HepabHoMepHO& — yCTAHOBHBILE-
€0sl JEHIKCHHE, 1P KOTOPOM CPejHHe CKOPOCTH M 2KHBBIC
CeYeHHs! TOTOKA M3MCHHIOTCA 10 ero Aaune. ITpumepom Ta-
KOTG ABHMKEHNT MOKET COYXKHTh JBHKENHe BOJB B [PEKaX
HIH TpyGax C H3IMEHTIOUIMMCH XKHBLIM CEUeHHeM,

JIBMKEHHE MOTOKA XHIKOCTH MeeT OLITh RANODPHBIM H
GesianopneiM. HanopHeiM NOTOROM Ha3LEBAOT Takof mo-
TOK, ¥ KOTOPCTO UACTHUKH MILIKOCTH CONPHKACAIOTILA 110
BCEMY HEPMMCETPY C TBeDPANMH CTeHKAMH DYOIZ HIH TDY-
6onposona. Hanpuwep, aspilKedde BOAR B HAOOPHLIX TPY-
fonpoBodax I1acOCHHIX CTAHULHA.  De3snamopribig TOTOKOM
HAZBIBAIOT TAKOH NOTOK, KOTOPLIH HMmreeT cB0OOJHYIG 0O0-
BePXNOCTL KUJAKOCTH, CONPHKacalilyIocs ¢ BO3AYXOM, Ha-
IpHMED, IBHMKCHHE MHMAKOCTGH B ECTECTBEHHBIX H HIKYC-
CTBEHHHX pYCJIax, 2 TaKxe B TpyGONPOBOJE NPL YacThu-
HOM B2N0THCENI JKIIKOCTRIO €re NONCPCYHOTO CeucHlld,

L X

Puc. 3. ©QopMBI MHBLIX CCYEHTIE,

Hacock!l u HacoCHBIE CTaHIIMH

§ 5. YPABHEHNE NBHXEHHA XHIAKOCTH

Y¥paBHeHHE HepaipLIBHOCTH noTORa. PaccMoTpuM ycra-
HOBHBLICECS JBHKEHFE MUAKOCTH B KakoMm-jtibo pycne me-
PCMENHOMO CEHCHHA LPH ATMOCHEPHOM AARJeHHH {puc. 4).
Bubepes B nem ABa TPOH3BOALHEX cevenia [—f H—H,
HOPMAJbHEE K OClH #OTOKA. Ofo3nayuM Yepes oy, Uz— CKO-
HOCTH H @), ©z— KHBLIE CeYeHls NOToka. [IpuMeM CreHKH
pycTa aBcoNI0oTHO HECTKHMH, TOTAa:

o= 0= ... = Q=const. (11)

DTe ypaBHeHWe ITasBBACTCH yPABHEGHHCM HepasphiBHO-
¢TH, HAM YpaBHEHHEM OOCTOHHCTBA Pacxond.

YpasHenuwe BepHYNJH AJH NOTOKA AHUAKOCTH. BuibepeM
B MOTOKC XMJKOCTH B pylJe TepeMeHROro cededus (pac, 5)
183 mpoH3BoARHEX ceuenHs [—[ w II—II HOpMANLHHX K
ocHl moTOKa {v), Us— CPemHie CKOPOCTH NOTOKA, 2y, Zp—
NOJCKENHA LCHTPOB CeYelfHl OTHOCUTC/ILHG JHHHY CpaBHe-
ua 0—0),

B ueHTpH ceuedHH TOCTABHM UbLC3OMETPH, B HHX KHI-

£y 2 goropme

i 1
CTpeAeNsiT THAPGCTATHYCCKAS HNABJEHNHA B CEUEeHHAX, KIJD-
MC THAPOCTATHYECKOrT J4BACHHH, NOTOK MKHAKOCTH ofaa-
o2
2T H CEODOCTHEM HamopoM: B ceyedHy [—I— E‘H
&

KOCTh [HOAHHMASTCH Ha BHCOTHI

11— %,
2z

ITpn JIBMMKEHUHH MUAKOCTH oT cewenus I—I x II—II
1pOH30HICT NOreps IHEPIHH NOTOKA, paBHas 2y, 3aTpa-
HeHHAA MM Ha NPeDA0AeHHE TPCHHA, BOZHHKAIOLIErC MeXNy

Pue. 40 Pyero  ucpesesnore Pic. 5. Cxesbl k BUBCHY YpaBHE-
CRYL, Hus  Bepuyvanu,

11
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HAS PACX0A TIOTOKA Ha MACHIAAE €r0 KHBOTO CRUEHHS,
o= L, (10)
k

Tag Q — DACKOA KHAKOLTH;
© — IAQIIALL FHIZOU) CENeIHs,

JKubby ceyendeys noToxa @, M (pHC. 3} Ha3HBAIOT
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BePXNOCTL KUJAKOCTH, CONPHKacalilyIocs ¢ BO3AYXOM, Ha-
IpHMED, IBHMKCHHE MHMAKOCTGH B ECTECTBEHHBIX H HIKYC-
CTBEHHHX pYCJIax, 2 TaKxe B TpyGONPOBOJE NPL YacThu-
HOM B2N0THCENI JKIIKOCTRIO €re NONCPCYHOTO CeucHlld,

L X

Puc. 3. ©QopMBI MHBLIX CCYEHTIE,
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§ 5. YPABHEHNE NBHXEHHA XHIAKOCTH

Y¥paBHeHHE HepaipLIBHOCTH noTORa. PaccMoTpuM ycra-
HOBHBLICECS JBHKEHFE MUAKOCTH B KakoMm-jtibo pycne me-
PCMENHOMO CEHCHHA LPH ATMOCHEPHOM AARJeHHH {puc. 4).
Bubepes B nem ABa TPOH3BOALHEX cevenia [—f H—H,
HOPMAJbHEE K OClH #OTOKA. Ofo3nayuM Yepes oy, Uz— CKO-
HOCTH H @), ©z— KHBLIE CeYeHls NOToka. [IpuMeM CreHKH
pycTa aBcoNI0oTHO HECTKHMH, TOTAa:

o= 0= ... = Q=const. (11)

DTe ypaBHeHWe ITasBBACTCH yPABHEGHHCM HepasphiBHO-
¢TH, HAM YpaBHEHHEM OOCTOHHCTBA Pacxond.

YpasHenuwe BepHYNJH AJH NOTOKA AHUAKOCTH. BuibepeM
B MOTOKC XMJKOCTH B pylJe TepeMeHROro cededus (pac, 5)
183 mpoH3BoARHEX ceuenHs [—[ w II—II HOpMANLHHX K
ocHl moTOKa {v), Us— CPemHie CKOPOCTH NOTOKA, 2y, Zp—
NOJCKENHA LCHTPOB CeYelfHl OTHOCUTC/ILHG JHHHY CpaBHe-
ua 0—0),

B ueHTpH ceuedHH TOCTABHM UbLC3OMETPH, B HHX KHI-

£y 2 goropme

i 1
CTpeAeNsiT THAPGCTATHYCCKAS HNABJEHNHA B CEUEeHHAX, KIJD-
MC THAPOCTATHYECKOrT J4BACHHH, NOTOK MKHAKOCTH ofaa-
o2
2T H CEODOCTHEM HamopoM: B ceyedHy [—I— E‘H
&

KOCTh [HOAHHMASTCH Ha BHCOTHI

11— %,
2z

ITpn JIBMMKEHUHH MUAKOCTH oT cewenus I—I x II—II
1pOH30HICT NOreps IHEPIHH NOTOKA, paBHas 2y, 3aTpa-
HeHHAA MM Ha NPeDA0AeHHE TPCHHA, BOZHHKAIOLIErC MeXNy

Pue. 40 Pyero  ucpesesnore Pic. 5. Cxesbl k BUBCHY YpaBHE-
CRYL, Hus  Bepuyvanu,
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§ — nanua Tpyoolpore1a;

@ — pacxol, DPOTYCKACMLIE No TpySolposoIy.

HOTEPH HARGPA HA MCECTHRIE CONPOTHBACHUSL BO3HUKAKT
BCJEACTBLC H3MCHCHHA CROPOCTH IO BCIHYHHEe 1 nanpae-
JeHHI0 H 3ABHCAT OT MCCTHMX C()l'[pUTHB.HeI[Hﬁ'.

MecTire noTepu Hanopa onpeaedswTeda Qopmynoi.

ot

Fpg= 52?; (16)

rie & — xospgHILH2T MECTHOrO COTPOTEFICIHS,
U — CPeANas CKODOCTh ABiKeHHst HIJKOCTH.

§ 7. THAPABJIHUECKHH YAAP B TPYBAX
H BOPLBA C HHM

rli,‘lpﬂBﬂHqECKHM YA4pOM Ha3LBACTCA MrHioBEHHOE mo-
REIHIJeHHe JaBIeHHA, RREIZBAHHOE BHE3AIHEIM H3MEHEIIHEM
CKOPOCTE ABHXEHHA HIKOCTH B TPYGONpOROe.

amerrennue CKOPOCTH IBHACHUA MHKOCTH MOKET IpO-
HIOHUTH B Pe3yabpTaTe OHICTPOTO 3aKPLITHA 3aAGHMEKH HIH
MTHOBEHHOH OCTAHOBKM Hacoca, Cav e HeHTpoOCKIWH
nacoc ofecnevunBACT DABHOMEPHYID fodauy BoAm B TPyG6O-
NpoBOA H TPH HODMadbHHX YCAOHINX paloTLl H MpasHib-
HOH ero SECTIAYATALAN 1Te MOMLET OBITE Hp}i‘llIHOﬁ A5 BO3-
HHKHOBEHHH FUApPaARANUecKoro viapa. Lenn e nmopmansHO
paboTalOWEMY HACOCY (IPEKPATHTL MOAAdy MeKTPoIHepril,
TO HACOC OCTAHOBHTCS, 4 MAacca BOAL B TpyGONponoAax
NPCAOMAKAET NO RIEPHHH ABLUTaThCs €O CKOPOCTBI NOCTE-
NeHHo yMeHbIHaIGLLLE}'-JICF[ A0 NOAHOE OCTAHOBKH, BCACBHIBAA
3a cobof Bomy W3 BeacwBaiomwero TpyGonpoeona, 3arem
CTOI6 MUAKOCTH O AefCTBHEM CHJAB TsXKceeTH Oyaer ABH-
raThCA B HAmepHOM TpyOonpeBOie K HACOCY € BO3pacTalo-
niefl CKOpGCTBI) H, BCTPETHB 1A CBOEM OyTH 00paTibliil K-
TaH (ecAK O YCTallOB/ASH y 1acocd), 3aKpoeT ero, B pe-
3yJabTaTe gero MpoOH3oHIeT THApaBARYeCKA# Yaap, KOTo-
PHIA BEI30BET MPHONEHHOC NOBBILICHIE AaABJIEHHS.

[Mpn oTcyteToHu oGpPaTHOIO Kail2Ha JBKTAOUIHACA mo-
TOK BOJIH B TPYDOIPOBOIe 34cTAaBHT padoueekoleco Haco-
ca paborate B obpatiyio cTopeny (nomofno TypOure), uto
MOKET BbI3BATh CKPY'UUBAiINE Bansd I1acoca H RbBI3RATHL asa-
PHIO Arperara.

MraoBedHOe NOBBIWRNIC AABJACHIA B HANOpIoM TpyGo-
NPpOBGAE BBIZOBET CHATHC MHAKOCTH, COIPUBOKIAOLIEeCH
PACINHPEHNEM HAMOPHOro TPyGOMPOBOAA M NOBLILIEHHEM

14
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HAMPSKCHHH B MaTepuane Tpy§ BIOJAOTE A0 paspynieHAs
CTHIKOBHX coeausenudii u paspoea Tpy6. TlpaxTtuxka 3uc-
[LAyaTalHH TPYSCHpoBOIOE YTBepiKIaeT, UTe 750, apapHH,
BO3HIKAKUINX Ha BOZOBOJAX, MTPOUCXOJHT OT CHApaBJIKYe-
CKMX YIApOB H3-33 BHE3ANEOH OCTAHOBKH HACOCOB.

H. E. )Xyxobckum Guaa BLIBCAeHA opmysa ang onpe-
NeJeHHA NOBHIUIGKHA JA4BICHHA NPU THADABJIYeCKOM Yla-
pe Oe3 paspyuwenils cOAOWTNOSTE MOTOKa

22
Ah= ", (17)
&
v Af— ylapuoe jaBienue CoEpy TCOMCTPHICCKOR BLICOTL HOLBEM2
HOODBL HAQDTOM;
E!—CI\OPOCTB PECOPOCTPANEIHA BOJIHLT TaBJeHHdA;
U — CKOPOCTD ABHKEHAA MUAKOCTH B TPyGOMpOBOAe A0 BO3HHK-
HNOBRNUHE THIRIBMHYECKOTO YIapa;
£ — yckopeHne cso0oAUGro naieHRs.

H. E. JXyxoBexum GBI YCT4NOBREHO, YTO CKOPOLTH
pACHPOCTPAHCHUA YAAPHOH BOJHBI SaBHCHT OT YOPYTHX
cooficTE MaTepHama IpyD, OTHOMIEHHA TOJUIHHK CTEHOK
TpyObl K e JIRaMETPY W YOPYIAX ¢BOfCTB TpaHCTIOpTUpYe-
MOH HIKOCTH.

Jlaa BogLt
I EL

]/ .. Bl ’ (18)

Ed

23

rae Lo m E —- MoayIn ¥OpyrocTH BOIW B MaTepHaia Tpy0;
d u d — ToamEHA n gnamerp uauopioro TpYSoiponoga.
Bosunkuice ygapnoe gaBienHe  PacmpoCTPaHACTCH CO
CKOPOCTBED @ OT HACOCHOW CTAHIWH K HANOPHOMY HMAH BO-
J\DBHUIYCKIIGMY pe3epRyapy, rae pasaexue nocrosumo. do-
CTHIHYE pe3epByapa, BOJHZ LABJICHHA, OTPA3HBIUHCH, Ha-
NpapuTes 0o06paTHO K HAcoCy.
Bpewms npoxompenns yrapHoit Boaxofl zsciiHoro EyTE
(0T TacocHON CTAHUHME A0 pedepByapa H 0GpaTHO) paBHD:
2
Te=—, {19)

a
rie | — gnpna tpyGonposoia.

JKCNePHMPHTAILHNE HCCIEI0BAHNA TIOKA3A/H, UTO THA-
Papiudeckne yrape laubojec OllacHul B AJMHHHEX TpyGo-

TpoBodax 1t TpyOONpPOBOAAX € KPYTHM NOABEMOM HX B
TOMOBIOH BacTH,
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B oOTaeqbHLIX CAYYAamx, NpIt BHE3AMHOA OCTAHOBKE AT+
perata, MOMCT NPOH3CHTI pasphlB  CANOWBOCTH  NOTOKA
(3a macocom B HanopiloM Tpy6OIpoBOAe). 2TO MOMKET CAY-
YHTBCH NpH OCTAHOBKE POTOPOB arperara, korna pabouee
KOJIECO HEepPCCTaleT 110/laBaTh ROLY, a HMEmadcd BOAA
GyaeT ABMIATLCH B HANODHOM TPyOONpoBOoLe N0 HHEPLRHH
i OpH ONpele/eHHMX YCAOBHUAX BLISOBCT DA3PHB TNOTOKE.
JocTuriye pezepoyaps, soja fyaer gsurarnes B afpaTioM
nanpasacHud H ¢ GoAbWwofi CKOPOCTBIO yoTpemHTes B 06-
JMACTh PAZPBBA CMAOHIHOCTH (HOHUMKEHHOT( ,uasne:m;;} B
pesy/aLTaTe 4ero Npouloiger m,upas.nﬂqecxnu yaap 6oab-
mwofi crid, Godkliel, yeM  Ah= — av?

ITo weenencsannam BHHH Boareo ruApaBIHYecKHi
YAAD MOMET AGCTHTHYTD:

Ah= "; +2Hor, (20)

a nanop B prﬁOHPOBOﬂC JOCTHIAeT BEJAHYHHEHE

=2 8 e

rine Her — craThuecxuil (rcomc'rpn-mcxnn) HAMNOP UACOCHOK CTABUHH
HDH HOPM&ABHOA ec pafoTe.

MunumansHoe AaBaeHle B MeCcTax pasprniBa CRJOLIINCTH
MOTOKA MOMET OHTh DABHO YOPYIOCTH 1A4pOB nepexaqHBae-
MOdl JKHAKOCTH.

Jlna npeforBpalleins BO3pPACTAHNA JlaBjeHHn B Tpydo-
IIPOROAE YCTAHABAHRAOT NpVAKHMHLIE KJANAHbB MAH 1aCH-
TeH THAPABAHUCCKOrD yaapa. 3T ycrpoHcTsa obecneu-
BAIOT MEJENHDEe 3aKPBITHE CRUSHHA T[}yﬁﬂleOBO,IIa H CMAil~
YeHHe CHJLl THRpaBiMueckora yaapa. 3a pyGexom ATs
GopulLl ¢ rUAPABAHYSCKHM YJIaPOM LIAPOKCE Pacnpocipa-
HEHHE [CJY4YHJIH CHelHalbRble KOHCTPYKLIHH OGPATHIIX
KJAATZHOB ¢ 3aMelJeHHOR MOCaikod, JocTuraeMmoll npaMe-
HEeHHEM Mac/AsaHBIX TOPMO30B. )

§ 8. NIJIABAHHE TEJN B KHUJAKOCTH.
3AKOH APXHMEJA

PaccuorprM Tena Becom (3, nuaBamoulec B KHAKOCTH
(puc. 6). TIpH HOTPYXEHHl B MUAKOCTh IT0 TEND 1O neit-
CTBREM CHJAL TAKECTN BHITECHUT Rakoi-To afbeM XHAKO-
CTH, paBHEIH

W="Fh, (22)
16
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e F -— nacmans TOTCHCYIIOry  CeYCHHA
naasawollere  Teda;
fi — BLICOTA CADS BWTCCHOHHOR KHA-
KOCTH.

Eean obvem W ymuoKUTL 12
VIeNBlLE BeC RUAKOCTLE ¥, TO MUl
N0V UM

PyFh, (23)

NOJIHI0E  [OAPOCTATHUCCKOE JAasiac-
HHe HMAKOCTH Ha njapaloiliee Te-
jgo. Hasnenne P nazLIBaloT NOALh-
eMHOH CHAOH H no 3akoHam CHADOCTATHKHE ONQ HAlpPaB-
JCHO N0 BEPTHKAJK CHH3Y BBEPX.

TakuM oOpazoM, MOALEMHAA CHRAA PABIa BUCY MKHAKO-
CTH, BHTECHEITION MOFpPY:KEHHHM B Hee TeOM H HANDaB/I¢-
na Mo BepTHKAJH CcHH3y BBepx (3akoH Apxumepa). 3a-
xou ApXEMeia NOMOMKCH B OCUOBY TEOPHH INIZRAHHH TCL
B Teopud nJaBadWs TeJA pPAatCMATPHBAIOT OCHOBHEIE ABa
MOJIOKEHHSE: INABYUECTL ¥ OCTORUHBOCTh.

[TnaBydecTh — cnocoGuocTe TCMa [1apaTh B KHA-
KOCTH.

OcTOHYHBOCTE — cOOCOBHOCTE NT2BAlOW(Ero Tela [od-
BpaliaThesl B fAepBOHAYAJABHOE NOJOMKENHE HOCke yAadeus
cuJ1, BH3BaBIIHX OTKICOHEHHe TeAa (KpeR}.

TlnaBydecTe Tesa 34BHCHT OT COOTHOLICHRA Beca HJa-
pawIero Teaa G o pogneMnofl cuaw P. Bosmoxum 1pu
¢Iy4an OJaBaHHA Tea B KHEZKOeTH: (2>P — Tesio TOWeT;
G=< P —1Ten0 nnaBact B IONYNOCPYMMEHBHOM  COCTOH-
HHH; ~G=PF —Tero nnaBaeT B MNOrPYHKEHHOM COCTOA-
HHH,

[Ipu posaeficisuy na naaBaouiee TeJO BUCTHHRX ¢HA —
BeTpa, KPYTOro i080p0Ta H APYTHE CHJA — TeJ0 OTKIOHAET-
0 OT NMOIOMEEHHw paBHOBecHa W jaer kpen. [Ipe npexpa-
DleHHM JeHCTBHR 3THX CHJ TeNO CTPEMHTCA NPHHATh CBOE
NePBOHAYAABHOR MOJOMKEHHE,

B nnaBaHHH Ted Pa3nHualoT OCTORUABOE, HeocTolmusoe
1 GeapaankuHoe niasaede. [IpH ocTolluHGOM NJaBaHHH Te-
J0 BOIBPaUlaeTe B CBDE NpeXKHee IOAOMEeHHe, 4 [pH we-
OCTOHYABOM YIKe He cnoco0HO BOG3BPATHTBCH B HadaJLHOE
Honoxkenne, Gyder sce GONLIe OTKACHATLCHA OT HEro K OH-
poxunered. Ha  ocHOBAaHHN  3aKOHOB  NAaBaHHA  Ted
ACHOBANO NepeMellenne W paloTa TNAABAIOILEX TNACOCHLX
CTAHILIA,

Pre. 6. Maavamwimes Temno.

2 3Bakas M 2576 17



KOHTPOJIbHBIE BONPOCH!

1. UTe HAasmsa10T KanctbHoll 1 rascolpasnofi sHiKocTew? 2, Uro
HASLIBAKOT YAEMBHLIM I QTIOCHTCILELIM YIEJIbEBIM RECOM KHIKOCTH?
3. UTn HasblBAIDT TIOTHOCTHIO MKIIKOCTH H 10 KaKoil diopmyne ed ou-
penesmor? 4. Pacckamnre o CauMacMoClTH KRakocrell, Uro waammawr
koaddpuuenroM ofbeMuoro cmatud? Kax ompexcanercs koddidrinent
TeMnepaTypHore pacwHpeHnn? 6. UTo HAsHBAETCH IHApOCTATHYECKMM
JaBaenHeM # Kakosel ero cboiictea? 7. Hasoenre npudopel, upx no-
MOIIH XKOTOPBIX H3MCpART jandedne, 8. UTo HaapBA1OT CKOPOCTLIO, MK
BHM CodeHdem M pacxozom? 20 Halite nowsTne paexomepioro H Hepab-
HOMEPHOTO YCTAHOBMBIETOCHE ApHmenns MEuaxocri. 10, Uro naswnamwT
HAMOPHBIM H GeanallopHeiy APHA(CHueM #uakocTH? |1, Hanminate ypan-
nenHe HepPa3PHBIQCTH NOToKa Wnawecry. 12, Hampumre yparuedne Bep-
BYLTH AJA MOoTord peadwHoll MuaxocTH. 13, (OBACHHTE YpaBRHAIIHE
Fepayann. 14, M3 xawnx noTepk Hanopa o1aralored ofinue noTepu
vatopa B NoToxe? 13 OO®BACHHTE, KAK LPOMCHOIHT THAPABIHUCCEAD
viap B Tpy6ax W HanMoinTe GOpMyay TOBLIIIGHUN Japacaud B Tpydo-
npopsoac. 16, Oniiyte §eI0BHS ILIABAHKA Tel B HSHIKOCTH.

3AIATH

Janava 1. Onpegenuts H3GLTOWNOE TEAPOCTATHUCCKOE IAICHHE Puag,
neficToylomiee Ha LIODEIKY, TIOCPYMEHNYIO B BCIY HA Tay(u-
By A=5 M.
Orzer: 4,9 Hfcu?,

Japava 2. OnpepeduTh abcoTIOTHOR THADOCTATHYCLKOE  NABJEHWE fhaso
ita JHO OTEpPLITOCO I{MJII’IH;’lpU‘[CCKOl‘O Ccocyaa, ecan I‘ﬂ}'ﬁliﬂa BOAHR
B Hem panha A=08 :
Orser: 17,66 Hicm?

3apaua 3. Onpepenith DoAROE fasaenne P Ha Q10 UHIHAAPHUECKOTO
cocyla d-=230 cM, ecaH © Hero HalWTa poga BLceTeR A=10 cm,
Oreer: 69,65 H.

3apaua 4. OnperenTe BeNHTHHY BAXy¥Ma Ppax B COCYAC, eCIH adeo-
MIOTHOC N@RJASHNC B HOM Page =4 M.
Orset: 0,06 Mlla,

3apaya 5. Onpemeants BuicoTY cTegafa Boaw » TpyOKe BaKyyuMerpa,
ool dssdenne B cocyse Pase—=0.6 aTH.
OrBeT: Pran=04 atu~—~04 grofent=4 M=004 Mla

3anaua 6. [lo wanopuomy tpySonpopony d=200 MM OponyckawT pac-
xon @=20 xfc. Onpegennts CPeqlion CKOPOCTh NOTOKE U,
Ormer: 0,64 mic.

3anawa 7. Onpegesuts pacxog @ b TpyOe d==300 mm, ccar cpeanas
cKopoCTh B Hel v=[72 Mfi.
Orser: 90 g/c. -

3agawa 8. OnpesenITh BeAHANAY NoBRILUENHA gdaBaenys B TpySonpo-
BORe Al B peryanTaTo phesanioff ocraHoskn Hacocd., Tpydonporod
cTadbHol auaMerpoy =300 mm, TOJmEHA cTenok 6=10 mMw
napie  TpyGompopoaa 8000 M. CxopoCte  ARMaeHHA B0
v=18 wmfe, Ea=207-10! urcfem? E=2.10% mrefud,
OreeT: 2,3 MIa; T=128 ¢ s

Hacock!l u HacoCHBIE CTaHIIMH

rJABA 2

KJACCHPUKALIHA H OCOBEHHOCTH
NEACTBHA MALIHH U ANIIAPATOB
JAJ9 NEPEMEIEHHA, MOABEMA
HIAHW HATHETAHHSA XHJIKOCTH

§ 1. OCHOBHBIE NMOHATHA.
KAACCH®HKALLIHS HACOCOB

Hacocsl — rujipasnuyeckie pafoude MallHHBL M anna-
Parn, co3gawiulle TOTOK HKIIKOH cpelbl (FOCT 17398—72).
Onil pafoTaioT 0o NPHHIMNY npeobpazoBaHHA T0/ABedeH-
HOH MexXamyeckoH Wid ApYTOro poja SHepPrdH B rHADARIH-
TeCKYI0 311ePryio Nporekamiiel uyepe3 Nnux XHUIKOCTH.

Aag npiuBoaa Hacocon B AefiCTBHE YallC BCerg lpHMe
HSIOT 3JeKTPHUeCKHe ARNIATENH, PLMKe-— JBHTaTeld BHYT-
peHHCIO Cropanus. Bee Hacochl noapaszfcagiorTes 1Ha JBE
OCTIOBHBIC I‘pyHHHZ JUITapMHYeCKH: H OG'I.)CMHI:IE.

JIHHAMHYECKHMH TTA3LIBAIOT HACOCH, B KOTOPBIX JKIT-
KOCTEL TCPeMelAeTCd 1104 BO3ACHCTBHCM CHiIhi H2Z Hee B Ka-
Mepe, NOCTOAHHO COOOMWANielica €O BXONOM H DBHIXCUOM
nacoca. K HUm oOTHOCsTed: JonmacTHLie, BHXpesule, Ja8u-
PHIITHBIE, CTPYIHnEBIe, BHOPALUONIEE ¥ JIPYTHE HACOC.

O6beMHMIMY TTA3BIBAIOT HACOCH, B KOTOPHX KHAKOCTE
RUPeMenlaeTed B PesyJdbraTe  MepHOTHYECKOTO H3MelleHHA
ofbeMa 3aHHMACMOR €0 KaMephl, NonepevMeHHo coolliaio-
Inefics €O BX0ZOM H BHXOAOM Hacoca. B 31y rpyony Bio-
AAT: MOpWINEeBLe, NAYHMEePHEE, gnadparMoBble, POTOPHLIE,
LIeCTepeHKble, BHHTORBIE 1T EPYTHE THILI HACOCOR.

Cucunanuetsl B 06.54CTH OPOIIEHHS, QCYLeHHy MIH BO-
focnabxeHHst 0ObIYHO WMEIT J&N0 HE TOJIbKO ¢ HacOCaAwH,
10 H ¢ AaCOCHBIMHE arperaTaMH, HaCOCHEIMH YCTAHOBKAME M
HACOCHEIMH CTATHAMIL.

HacocHptii arperar cocTonT ua Hacoca M NPHBOAATHETO
ABMTATENd, COEAMHCHIBX MeX]y cofol  uepenaTounLiM
MEXAHH3MOM.

Hacocras sl BOLOTONBEMHAN YCTAHOBKAR — HACOCHEI
4rperat ¢ KOMIGICKTOM O0ODYOBAHHE, CMORTHPOBANIEIM

2% : 19



Pne. 7. Cxema YyCT4HODKu UCHT-
1105(‘.}!{1[01"0 Hacoca:

! -~ wanopuetf TpySonpoeog; £ — 32-
ORHMKa, 32 -~ OGpUATHE knamaH; 4 —
MaHOMeTp; & -- macoo; - BARYY¥M-
merTp; 7 — NpHeMAn A kraman; fng —

TEOMETPHNEeCKad BLICOTa HarHeTaHHA;
H g = TEOMeTPHTECKAA  BWICOTA  BCA-

2 d M — reOMerPHYECKAR  HLE-
G caTa TmOABEMA.

no onpegeqennoil cxeme, ofecneunsammel pabory mnacoca
(pue. 7).

Hacocnas cranumsa — koMDJCKe THAPOTCXIIHYECKHX €O-
OPYMCHEHI M HACOCHBLIX YCTAHOBOEK, OOGCCIeYHBAOIIHA B Co-
BORYIIOCTH Gecnepedoiinyio mapavy BOAR B PA3BOJAILYIO
CCTh CHCTEM BO,[[O(‘.HE]G)KCHHﬁ HJAH OpOIIeHHA BJH ee OTKAag-~
KY H3 OCYIIHTeNBHLIX HJIH KaNalH3aLHOIIBIX ClCTeM.

e, 8 Cxesa COOPYHCHUEL HACCCION CTAINLHH:

- winan 2 — poanaaGaplioe  YulipicTse; J — DOABGA AWK Kenan, 4 — aBaiKa-
Mepa; §—- sjlaHEe HACOCUON Cramiiy; & — Hanopiufi Tpy6oLpoRon; 7 — danopamfl
Gacceitn; & -~ marurTpadAelLll MamwknILl Kauana.

-10 -
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Komnaexe coopy:enuil, npeina3zgadesrsx paa 3abopa
podn H DOAROAA €€ K 3AaHHI0 HacOCHOH CTaHLMH, CAMOro
314l HACOCHOH CTAaHUHK, HAROPHHX TPyGONpPOBOIGE H
coopyMeHnil 1A npHeMa NOANATOH BOAH, La3blBAETCH THIA-
POTEXHHYECKUN Y310M MAILUHAOTO Bodcnoawema (pue. 8).

§ 2. OBIUHE CREAEHRHUSA OB YCTPOHCTBE
M NEHRCTBHH HACOCOB

AHHAMHYECKHE HACOCKI

K AHIAMHYECKHM NacocaM OTHOCATCA IeHTpobekKibIe,
pceible, BHXPEBhie, CTPYHHLIE H APYTHE HACOCH.
Lieutpobeiibie oceBple H BHXPEBHE HACOCH OTJHYA-
I0TCH  BPAaljaoIIUMCA B HENOABWKEOM Kopnyce padouum
K0ACCOM, CHabXeHHHM JonaTtiamu. Kogaeco, NpHBOIHMOE
D IBHMCHHE JIBHCATENeM, BIaWMOAeACTBYS ¢ JKHAKOCTLIO,
coofiaer HocaelHell HEKOTOPOC KOJMYECTEQ I1EPTHH, KO-
T0p0e H PACXOAYETCSt HA CO3MAHHE JARJEHHS HJAH HATNDA.
LenrpobesHnit vacoc cocTouT H3: palouero kose-
ca /, Kopnyca Hacoca 2, HofBogAWeTro Kanagna J
{nx0fUas YACTH KOpOyca OT NPHEMHOIO IaTpySKa Hacoca
Ao peboyero Kogeca), oTBOgAUIero kamana Y {uacrs
xopryea, Mo KOTOPOMY XKHAKOCTh, BuifpoweHHas us pabo-
uero KoJieca, OTBUMMTCS K HANOPHOMY MaTpybky 7).
LienTpoGennic  TIACOCH
OOLIUHO PACTONATAT  BHILC
YROBUSL KHAKOCTA B IPHCM-
oy pescppyape (pwe, 9), no-
5TOMY Hacoc Tepell {1YCKOM
11200X0AUMO  3ATIOJHHTL 3TOH
JRAKOCTBIG. 3aAWBaTH HAcOC
Npn nagqaud ofpatHoroe Kaa-
Tiijla 4 ¢ ceTkol MOXKHO He-
[®3 BOPOHKY & A0 TNOJRKOro
ULITECHEHHS BO3IYXA H3 BCE-
ChBatomtero TpyGonpoBofa J
Woropmyca macoca 2. Eeam  pu oo Creua wempetemmoro
T ofpatsore Kaanada, TO  pacoea:
AR 3ANKMBKH BOABL HYM(HC OT- [ —vabovce  womeco:  2— Kopaye;
CACLIDATL BOBIYX H3 KODIYCA  frmesiren fabomi: 5 nimen wom
Hacoca (l'lpH BﬁKphITOﬁ 18- - ‘. ‘w) C S RITLE na?;_nyﬂmvu
ABjiycKe 6) crenMadbHBEIM Ba- ; = wanopnnd naipyGos:

O BOS D L 2 1M fr— S~
Ky M OM-1E2COCaM, ania. T oo Kavaa
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B 1enTpoSeKIbIX HacoraX SKUJKOCTE TOMAETCH 38 cucd
LBeHTpOOeKHOH CHAbl, BOsHHKaWMIeH npi Bpawenin pabo-
yero koJeca. Jna yBIEKACTCA J0NATKAMI 1150l £¢iCTBHEM
LeHTPOOCHIIOR CHIb  ABliaiercd OT LCHTPA Kojdeca K iIc-
pHGCPHY BIOAL JOTATOK, 3aTeM XKHUIKOCTD NCNAZaeT B OT-
BOAAL KaHat, e 33 cUeT VMCHBLITEHNA CKOPOCTH YBe-
ZHYHBACTCS HALOP, & W3 Hero LOCTYNAaeT B Hanopnui Tpy-
gGonposoa. B pesyaprare B pafodem Kosece HACOCA y BXOAA
H& JIONaTKH HOJ’[Y'-IHGTCH pazpeiKeHHe. HDSTDM}' K-
KOCTL H3 IPHEMAOTC DEe3epByapa MoJ AeHCTBHeM HapyKHO-
ro arMocdCpHOrO AaBJEHHS CTHAHOT UOjJHUMAaThcAd OO BCA-
CHIRAKOINEMY TPYDOUPOBOAY B Hacoc, ric padouee KOJ2CO
ee IOAXBATHT H HATPARHT B [anopHeii TpyGomposod. Tax
YCTARABAHBASTCA HENPEPLIBHOE JABHMKCHHe MKHUAKOCTH H3
MPHeMACTC PC3epByapa uepes BcackBawiuyw Tpydy 1 HA-
¢0C § HanopHui Tpydonpoeod. LleurTpolemube Hacocsh —
OYCNTL DACTIPOCTPAHEHHLIC BOIOTOIhEeMHble MAUTIHLL

Tax kak Bee URNTPOOCIKHLIC HACOCHT PACCHHTAHLL HA
TMPHBOJ OT CTAHAAPTUBIX SJIEKTPOABHTaTeNeH 1 NeNoCpes-
CTBEIHO COSLLHHIOTCA ¢ HIMI CICLHANBHLIMH Mydravu, TO
TAKWE YCTAHOBKI XApAKTePH3YIOTCH ACBOJALHO  BEICOKHM
K. . d., KOMITAKTHOCTBH) H TaIe:KHOCTBH SKCH.H}-'HTEILLHH.
DTy Hacocw BHNyCKawTes ¢ nesadel ot 1,5 ao 20000 ajc
i nanopom or 1G a0 1000 .

Oceewe Hacocw (pue, 10, ) HMeOT C/ICAYIOULE OClOB-
Hhe Jetand: pafoyec Kodeco [, xopnyc Hacoca 2 M BH-
npapasiouii annapar 4. Pafovee woacco {pue. 10, 6)
COCTOMT M3 MACCHBHOH BTYJKM, HA KOTOPOH 3aKDCIIACHO OT
3 no 6 monacteff, 1 HANOMHHACT HAPOXOAWLIH TpeGHOA BHAT
Hau npolentep sentaanaropa. Kopnye sacoca npeactapaacT
cobolt TpyOy ¢ OTDOPTOBAMNBIM HHMMKHHM DBXOAIHMM y4aci-
KoM H KONCHOOOPAZNo 3aTHYTHIM BEeDXHHM €€ YUYACTKOM.

Huxunit, naapno oyepyennnlfl, BXOAHOH VYACTOK KOPIYyCa

CHYAHUT NOABOARLIIM KAHAJOM HACOCa, 3 ¥YACTOK KOopiyca
33 KOJCCOM, B NMDeiedaxy BLIIPHMJIANISTO annapata — 0T
BOASIHIHM KalalmoM nacoca, JIOiaTKH BLIMPABITOWETo All-

naparta 3arunyTLl TPOTHBOMOIOMHO J0TaTKaM pﬂﬁO'—ISTO KO-

JIECa H 33KPEIVIeHBLl HA HEeNmOJBIHAXHOH BTYJKe, Belipaniadmo-
MuA anmapat pPacKpyiIHBaeT NDOTOK, 3aKpyJYennHi padouny
KOJecoM Hacoca.

PaGouee KoJIcco 3TOO HACOCA, TAK HC KaK H Y LEHTPO-
GUKHHX, ABJIACICA OCHOBHLIM PaGoudmM opranoM. Ero gefi-
CTBHE HA KHAKOCTL MOIKHO [IOACHHTH CASAYIOUIHM 06pasoM.
Tpu APIGKEHE CAMOJCTY B BOZAYXE, I1a €ro KPHJIbA jek-

22

-11 -

Hacock!l u HacoCHBIE CTaHIIMH

Puc. 10. Qeesoft macoc:

2 — obulpl BHL; § — cxena Hacoea; 8 — pafodep koaceo; [ — padoges  kOTECOS
2 — gopnye; 3 — BLtPasaswmnl anmapat.

CTByeT NONBEMHAST CHIR, YPABHOBELIMBAWOIWAA B5ec CaMo-
Tera, TlogoBHo stoMy Ha Jonartkax padouero Kodeca Haco-
€4 NP Cro BPallleHdH B KHAKOCTH BO3HAKANT aHasIoTHu-
HEIC CHJIBL, IO YPaBHORRIIMBAIOT OHH BeC C¢TONA0a JKHAKOCTH,
N0 KOTOPHIM 3TO KOJecO HaXORHTeA.

Bouny T0TO, uTo OKpYXHBIE CKODOCTH BIOJB DaLHYCa
paioyero KoJdeca HEOJAHHAKOBH (B UCHTPE OKPYMHHOCTH
CKOPOCTh paBHa HY.I0, a Ha TOPIE JOMATOK Ofla HMeer
MAKCHMAABIOC 3HAYCHHE), TO M JARJICHHA B KHIKOCTH
BIOIL pAajHyVea OKAMKYTCA PA3HBIMIL, BOBHHRIYT BHNpenl-

23



Pre. 1 Buxpesoli uacoc:

£ e HOHSTPYKLHY nacocd; & — C¥emMa IBH-
EeHHA  BOIM B BHXPUBOM navece; | —
pabodee  kogecg; 2 — Ba.1, § — KPRWKaZ
§ — xaopi 5— prrankd ¢ paGOUKNM Ka-
10N — BeacHBAWILET  HATPYOOK]
F— Manopuulil oarpyOak.

pazonadua H HOJABMHE NOTePH IHCPIHH. Utoht He 1011y-
CTHTL 2TCTO, B pabouem KOJMECE HACOCA YCTPAHBARTLA MiC-
CHBHAS BTYJAKA C KOPOTKHMH J0naTiaMmu. B spynHBX Haco-
cax 3Ta BTYJK1 jAejaaercd NYCTOTCAON A7 pazMelleHlsd me-
X4HI3MA NODOPOTA JAomaTox pafoyeroc KoJeca Ifa pasibie
yrab artagy. PasBopoToM JDNATOK LOCTHIZETCH LHHPOKIN
IUANA30H PEryIHPOBANMA NOAZYH HACOCA [PH COXDAHCHNH
BBEICOKHX K. M. 1.

Bpaurenne pafoyero Kojeca OCYUIECTBAACTCA ABHTATC-
aeM. B oceBHX BACOCAY KHAKOCTh MO BLIXOe M3 pafodero
KOJCCa, KPOME NOCTYIaTeapHorD ABMKeNHd, ﬂpﬁoépemej
TAKKE 1 HCKOTOPOQC Bpamlaredblioe JIBHIKCHRC BOKPYT OCH

BaJa, Ha uTQ fecnoJestHo TPATHTCH 4acTb SHCPICHH ABHUTA-

reas. JlJas VCTDALENHA 3TOTN 3a KOJecoym YCTaHansiunalT
BLIIPABMAOINA Anapar, KCTOPLIE BLIPABIHBAET JABHIKE-
HHE E OOBEIOAET K. 11, A, Hacocs.

(ceprle T12COCH HAXORAT NPHMCHEHEWE B MOTHODANHH H ’

TeXHHYECKOM BOIOCHAGKENNH AT DOThEMa Pacxofos oF
9200 zo 90 000 xn/fc H2 pmcoTY A0 15—20 M.

Buxpernte uacocw {puc, 11)-— pasnoBrlioeTh JIORACT-
meex, 1lx rnapasnideckan wacth BEMKTact paboyee Kose-
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co [ 1 xopnyc nacoca 4 ¢ kpumkgoi, PaBouee xonmeco na-
coca 1peacTapAneT MacCHOHEI CTalLHOH AHCK c (pezepo-
BAREDMIL 00 OKPYXHOCTH Na3aMH, 0GpasyOlHMY JOLATKHL
DBryTpi Roprnyca KOHUEHTPHYUHO PAaCcUONONeH K OCH Baja
[14COCE OTJAMBHONH KaHada I, WAYUIHH N0 HampaBsjedHIo Bpa-
UICHHA OT BXOAHOTO A0 HamlopHoro natpyGka. Mexay ath-
MH RaTpyfKaMil PACTONOMKCHA TNepeMBYKa, NoAXORAIIAS
k pabodeMy KOJECY ¢ MUNHMAJBHLIM 3330POM H DepeKphl-
BalClag He MeHnee AByx erc nonaTok. Ilepemuuxa caymur
A48 oThedenns Beacohisarouief: obiacth ot ranoprofi, Bea-
CLIBAIONIHE 1 HanopHLE maTpYOKH Hacoca o0RYHO pacao-
JOMENH B BepXHEH 4aCTH KOpHyca, uTe O0ecHeuHBaeT mo-
CielyIollee erc CaMOBCACHBAHHE HOC/E OJANOPA30BOTO 3d-
JHB& LPH 11ePBOHAYAALHOM Iycke. Buxpesrle HacocH Npei-
[TA3HAYCHL LA TePeKauku KHAKOcTeH, He cofepxalunx
aBpasdBubiX npuMeceli. MoHuMaaeHBH 3a30p Memay pabo--
yuM KOJAecoM H KOPHYCOM He AOJIXeH NpesmnpaTh 0,15—
0,2 MM. )

Ipueusn acHcTBHA BHXPERHX HACOCOB, TAK e K&K H
ICHTPOGEKHEX, OCHOBAH Ha HCTOMB3OBAHHH lelTpobiex-
KOl CHIBI, BOZHUKATOWER NpH BpaweHdH pafouero Kodeca.
Oxnrako B HX paboTe HMEIOTCE B HeKoTopse ocolennocti,
fIpn ppantenun paBoucro Kosreca HACOCA RO HanPaBRIEIHID
cTpenkk (puc, 1) Heworopmifi 08beM #UAKOCTH H3 BCACLI-
Baolyero TpYGONPOBona Yepes BeachBalOHIME maTpybok 6
NOCTYNAeT B nais pabovero xolleca W JABHTACTCE IIPH 3TOM
B HANPABJEHHH OT TepHdepHY K NeNTRY, TO €CTh HIA4e, 9eM
¥ LenTpofekKHEIX HACCCOB. 34aTeM 3TOT 06beM MKIJIKOCTH
nog po3feficTsueM UeNtpofentacH CHIBLI HAYHEHAET ABHTAThH-
C B0k JONATKW, OT UENTPd K nepripeprd  Koaeca
{pirc. 11, 6) u, DOAYYHB CKOPOCTHYIO 3HEPTHIO, oTlpacnna-
ercA B cOMBHOH kKawan. B xasane  CKOPOCTHa® 3HEPIHA
AUAKOCCTH NePEeXOANT B 3Hepruw Aanderns (B wanop). oz
ACHCTBHEM HANopa W NOLCACHEBANIIEro eficThHs JOUATOK
Kodeca 3ToT o0LbeM KRAKOCTH CHOBA M00afgaeT Ha JIONaTKH
U 14K noeropaerca. Taxum ofpaszoM, 3a noanwi otopor
pafonero Koseca YKa3aHHHH LUBKA NOBTOPACTCH MHOTO-
KDATIIO, npHUeM Kamabii paz NPOHCXOAUT TpHparlcHHe
SHEeprHY M, cJAe/l0BaTensrio, Hanopa. baarogzaps stomy BHX-
[eROR Hacoc pasBuBaeTr Hanop B 2--4 pasza Qoabiuni, Yyem
LeuTpofemieli ¢ TakuM e JHaMeTpOoM paloucre Kogeca.

HenoctaTk 3THX 17aCOCOB: CPABHITENBIO HEBBICOKH
Rl L {20-50%) 1 Sererpriil Batioe wacTell npu nogneme
BOIM, CORCpPIAIICE mecok. -
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Buxpessie Hacochl srnveraioT noaauch ot 8 o 60 M5/u
c Hauopow oT 25 o 250 . Bremyckaloresl TakKe KOMOHHH-
POBAHHEIE TTACOCH, ¥ KOTOPBIX B OAHOM KODPIOYCC pasMEria-
10TCH KOJCCA HeHTPoOEXKHOre 1 BHXPEBOro Tina. DTH Hacu-
CHl OTAHUAIOTCH 00/ICe BLICOKMM 1. I. A.

Bopoctpyiinme Hacocel, CrpyliHee  BOIOHOZBCMHIKIT
NpHBOAATCA B JIEHCTBHC 33 CUCT SHEPrHH paboueil (Bemo-
MOTATEIBHON) MRHARCCTII, DOARQNAMOH K HHM €O CTOROIIH,
ATa HKHAKOCTL, EPOXOAA ¢ OOIBWIOH CROPOCTBIO UCpes HW1-
KOCTh, TIOJABACMYIO HACOCOM, CMellHBaeTcs ¢ TOCAedITel M,
nepeaapasn et MacTh sHepTHH, ¥BACKaeT 3a cofol. Pabouas
JHAKOCTE MOJK?T OLITh Kalledwlofl (BanpiMep, Bojga) H ra-
aooGpasHoit (nap). IlogasaThcs HACOCOM MOryT H KamedL-
Had, ¥ rasoofipazHas KHAKCCTH.

Ha pucyure 12 npeacrariena BoicnodLeMlas yoranon-
Xa ¢ BooCcTpyAnmm gacocod BH-2-8. 3rg yeranoska ¢ ueHr-
pobexubim nacocom 2K-6 ofecneydBaer mojady oT 1 a0
4,5 njc ¢ ray6urEe Hy, pasHofi ot 28 no 8 m. CeoBoanwi
HAINOP HEj CKBAKHHOH COCTABJISACT B cpegem 20 M.

Pacemorpum paGoty  sodocrpyfinoro Hacoca BH-2-8
(puc. 12). PaBouast Boja 7o JAaBiACHHEM NOABOAMTCH Mo
Tpybe 4 K coniay 8, & M3 HEro ¢ YBEIHUEHHOH CKOPOCTLHIO
nonagact B NMHANHAPHYeCKH yuacTOR-—cMecHTeln 9, 3iaeck
B CHAY CO3/aBLIETOCH PaspPeKeHHd BOZE H3 KOIOILA HIH
CKRAKHAL HoAcCAcLIBaeTca H NepeMenIRBaeTcs ¢ paboued
Bofofi. Jlanee cMmewranHET NOTOK BOABl NOCTYINAel B pac-
IMHpARIIEIACA YuacToK Hacoca — gHbdysop [0, rie (B cnd-
3H C TIOHHMEHHeM CKOPOCTH) AaBJcHHe (HAMOP) YBeJildH-
BdeTes 0 TAKOTO Tpeaeda, KoTopuft ofccneudsaer Jafkb-
HeflIHI NoABeM W nepemMellennce BOAB no Tpybe § B Hacoc
2 1 padec no uanopuaoli TpyOe depes 3aABHKEKY 3 K TO-
TPefUTENIG.

B Coserckom Comnse, kpoMe BOXOCTPYHHOTo nacoca
BH-2-8, umerorcst W ApYTHE KOHCTPYKTHRHBEE paspaborxil
LIS BOAOTICATLEMA H3 KOXOJUEB d CKBAMKHWH.

BoaocTpyHIIEIC HACOCH OTANYAIOTCH TBPOCTOTOR yeTpo#-
€TBa H OGCHYKUBAHHA, TAK KaK HE HMEIOT TPYINHICA ua-
crefi u kaiananob. ONH Ma 0uyBCTRATCIBAB K 3aTPI3HCHHOH
BOJC, H MOTOMY HX 4acTo OPHMEnTIoT A HCPeKAMKH OyJTb-
NEBl, YTOALHOrO NLIAMA, JHBHEBBIX H CTOYHLIX KaHAMH3dilH-
OHHEIX BOJIL.

Hepocrarku BojoCTpyANGIX 1ACOCOB — NMU3KHA ®, I [T,
He Goqce 31—359, M 1COSXORHMGETL YTCNICHHA pe3epBHOH
€MKOCTIL BOJB A8 3aJHBKN Hacoca.
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Pue. 12, BogonogbeMBan yCTAHOBEA ¢ BOJOCT]YAHEIM HACOCOM BH-2-8:

. y - it — : 2 —Hacoe, & --3d-
& — pozocTpyliumi Kacoc; O — oBWwEB  Brili f— ABHMATETD . P 8 3d
E H‘:i?g;; JDyu 5 — TRYGOIPOBOIE; 5 — podoeTpy@umid  Hacoo; 7 — KOPOYO: 8
0: B -- caecHTERE} #0 — Anddiyaop, {1 - CeTRa,

B mpaxTHEe CENLCKOTO BOAOCKAOHEHHS BONOCTpYHHBIE
Hacoek oGBYHO HCODJAB3YOT B KOMOWHALHAH C HenTpodex-
Heivp {(prc. 12). JoeToHncTso T2KOll YCTAHOBKH COCTOWT B
TOM, 4TO B CKBa)KHHE HET BPALLAMIIAXCH JeTaJled, a [edr-
poSehEi Hacoe I SMEXKTPOABHrATEeNh pacnofaraloTes Ha
IHOBHOH NMOBEPXHCCTH, B YI00HOM AMA OCMOTPa MECTE.
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OBBEMHBIE HACOCHE

K sreit rpynne nacocor oTiocsT nopuuesse (nayikep §
HBIE), DOTALUONNEE, AHA(PATMODLC, BUNTONMLE U ADYTHE
HACOCH. ;

PacemoTpuM noplineBoi iacoc OJHOCTOPOIMICIO JefcT- |
BUA ¢ KPHBOUIMOEBIM McxahusmoM (puc. 13). 3accwn wia- |
naHHAA xopobxa I LEANHIP o6pa3yiorT pabouyi KaMmepy. |
Hamenende ee ofbeMa, a CJAeA0BATCABHO, H HIMEHeNHe
LaBlela B Mefl CO3JAETCH TMOPIFHEM, COBEpIUAIoONIAM DO3-
BPATHO-NOCTYNATENBHOE JBHKEHHE B HILARHADE, 310 A3H-
KENHE TPOUCXONNT NPH TMOMONIH KPUBOITHIHOTO MCXAHHZ- |
Ma, cocToAmcre H3  Bada 9 ¢ KPHBOWHMDOM W matyna §, |
COSAHHEHNOro ¢ nopimes Haceca wtokoM /2. Bo natexa-
HHC TMEePeK0COB NOPWHA B BePTHKAJSLHOH ILIGCKOCTH 1Eap-
HHP, CORMHEAIOWHMA WTOK ¢ mWaTyHOoM {7, ABHKETCA MeXKIy
ABYMA TAPANTENBHBMHE NAOCKOCTAMH 7. JIpH IBMMKEHUH }
TOPHIHA BNpaBO B pabouell xamepe cozjaercd paspewmce-
e — BagyyM. [loa sanaanem aTMocdepHoro NaBJienus Bo-
Ila 13 NPHEMHOrC pesepByapa OGyieT NOJHHMATLCS 7O Bea- |
CLIBAKILEMY TPyOonpoBoLy 1, u, NMPHNOAHAB BCACHIBRIOUIMN
Kaanag 2, nocrynHT B paGouyle kaMepy. Tak TpoHCXoAuT
[FPOLleCe BCAChIBAHHS BOAB! B NODUIIHECBHX HACOCAX.

Ipomece marHeTa#us OCYLLECTRASAETES MPR JBHMKOHHUE §
OPIUHS *BJAERO OT KpaHHero NOJ0KeHHR. B stom cayuae §
TCpWeHb AABHT Ha BOAY B pabouchl KaMepe, uoy BARAHHEM
KOTOPOrG BCACHIBAIOWMI KaanaH 2 33KPHIBAETCH, a Harie- §
TaTeNbHLI Kmamay 4 oT-
KDPHIBAGTCH, [ BOZA K3
paGouell KaMmepr BHETEC- §
HARTCR B HANOPHEHA TPY- 3
Gonporoa 5. Bona mop- §
HINCBEIME  TTACOCAME TI0- §
HAeTCA  1IePABHOMEPTO, |
Ocobeinito OTpHUATENh- §
HOo wa paloTe Hacoea §
CHASLHEAETCH  HepanHo- 1§
MEPHOCTE  BCACHIBAHUA,
TAK KAK Oltd Orpanuvu- J
BAET BCACHBAIUVIO CIIO-
cofuocTs  acoca, Ito |

Puc. 13. CxeMa YCTAUOBRH NOPLIHEBOrO
HacOCa  CAHOCTORORMErD  aAelicTBHs  C
KpHBOIWTLIHGEIM  MEXAHUIMOM:

f — peacwparidnl  TpySonpoeox; 2 — nea-

CEFRZIUIHA  K7aNaH; § — kJanaasas  KopoG- .
ka; 4 — RAMOPHEIR  Raanaw; § — sanopeold OGCTOHT(\"‘”’C'EBU l'lpH‘ﬂO i
TPYOMHIPORG/L, 6 — BePUICHB; 7 — NIO0CKOCTh; JIRT X HeODXOAHMOCTH

& — watyn; 9-—Ban; [9— KpHBOwMp; Jj/ — -

Kpefingond; {2 — WToK; J3— nuanuap. Orpatnychng QaLTOTL!
28
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BPAULeHA 1ACOCE, YCTAHOBEC ROZAYLWIILX KONOAKOB ¥ APY-
M neyao0eTRAM,

¥Ka3zaHHbe 0GCTOATEILCTBA B OCHOBIOM H OMPEJICAAOT
Manyio monauy, GOJLWYO METAANOEMKOCTL H JOPOrGBHIHY
y1ix Mauid. [lo3ToMy TODIUHEBHIe HACOCH e ([AXOAAT
IPHMEHEHHA B OPOUISHHH A BOAOCHAGMKEHMH.

Porannonsble, AuadparMoBEe H HaXKe NOPLIHCBLIE Ha-
coCh! B HacToAUlee BReMA Hallllit [IHPOKOe [IPHMEHEHHe B
yeTpolicTBax THADONPHBOAOD /il 3KCKABATODUB, THMKESHIX
TPAKTOPOB, 3EMJAEPOHHEX MAIUH K 7. I

H3 nepcnexTHBHLIX #1451 CEABCKOrO BOAOCHAGIKENHd Ha-
COCOB 3TOTO KJaacca HeofXoAAMO paccMOTPeTh TOABKO Cl-
HOBHITOBHIE HACOCH.

OIHOBHHTOBME HACOCH B ADTE3HAHCKOM HCIOJHEHAH
NPCACTABNAIOT HOBWH H HOBOJBLHO ODHIHHANBHHH THIN BO-
RONoALeMHHKA AJS MecTHoro (0CoBeHHD CEJIBCKOTO) BOJIO-
cnaKenHsad H3 KOMOJUER W CKBAKHE, 3TOT Hacoc (puc. 14,
0) COCTOWT W3 METaNAHYECKOro OII03aX0J10TO BHHTA —
potepa 4 M HeNoARKZKHOrQ Kopnyca-—CTaTopa 2, BHYTPH
KOTOPOTO BpalaeTes POTOP.

Cransnofi 0fEO3AXOAHBIH POTOPHEN BHHT KMeET B0 BCex
CCICHHAX KPYTAYI0 QOPMY M H3TOTABJAHBAETCH ¢ HEKOTOPHIM
IKCUEHTPHCHTETOM, BCJEACTBHE UET0 TPH BPAUEHHH BLI-
OOIUACT cAONHOE TNIAHeTapHOC RBKeHue. [1pi Bpawenun
pOTOpa BOKPYT cBOEH OCH IOCTEAHAA CAHOBPEMEHHO Bpa-
UIAETCH UO MAaNQMY KPYrY B 0OpATHOM HanpabJIeHHH, me-
peMenanch My BHYTPCHHEH CJ0XHOf NOBepXUOCTH cTaTopa.
Fostomy poTOp COCIMHAIOT ¢ TPHECAEMM GadOM NPH IO-
MOLLH TYMMHPOB2HHOTO CTANBHOTO TPOCA HJAU EAPJAHHOTG
cowaereyHs. CraTop H3IOTABANBAIT Nk BHJE TOJCTOCTEHHONR
Pe3nnoBol TpyOH, npounc zafemantod (Ge3 BO3MOKNOCTH
1pOKDYUMBAHHEA) B cTajsnoil natpyfox. Buyrpennas mo-
BePXHOCTh PESHHOBOH TpyOLl AMeeT JBYX3aXOAHYIO RHIITO-
BYI0 HApesky c marom, B 2 pasa OOJbHM wara potopa.
Kamepa BcachiBanus [PeACTaBISET CTRALHYE TpyOy, HA
OIHOM KORUE KOTopoit HMeeTcsl #apeska AAS NPHBOpAUHBA-
HAR K KOpRYCy Hacoca (CTaTopy), a Ha JAPYromM — afpat-
HHK Knanag ¢ cerxoft 1,

Buytpn Hanmopsoro TpyGompoBOAA pa3MenzaeTca NpH-
BOJNOR BAA ¢ HANMPABJRIOUIHME NOALMONAKAME H Kapaan-
HM counencndeM. 1IpHBOD oCcyNIecTBANETCH BENTHKAMBNEM
SIEHTPOABArATENLM.

Ilpn Bpalennn BHHTA MERIY POTOPOM H BRYTpenned
NOBEPXHOCTBIO cTaTOpa OOpPA3YIRTCA TOMOCTH, B KOTOPHIX
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3AcACHBASMAS HHIKOCTL TCPMeTHHECKH 3aMEKACTEd I meé-
peMellaeTesl BAOIL OCH BHHTA B ¢TOPOKY HanmopHoro TpyvHo-
npoBoia,

Ha pucynke 14, a nokasan nacoc BAH-4 ¢ nojauefi
5 M3%u, aapnendce 3,6 Kricm?, HAHMCHBIIHA JHAMETp CKBA-
HKIHK 100 MM, HaHMEHBIUN{ JAHAMCTP HANOPHBIX TDPYS
95 mm. Ha pucyuxe 14, § npejcrasien HOBHIA apTe3HaH-
¢KHA oanoBUHTOBCH Nnacoe 1B3-20/3, ¢ noaavelt npH yacto-
r¢ BpaureHud 500 ob/mun — 6 M%u, gangenuem 0,3 MIla
1 MOUUIOCTBI 3eKTpousurateda | gBT. SkcuedarpHehrter
potopa— 10,4 MM 1 npacoenHHCHHE C€r0 K JIPHBOAHOMY

=3

2340 . :E

_ TPAICMHCCHOHIIOMY Bajy B OTlnune oT Hacoca BAH-4 ocy-
L(ECTRAACTCS THOKHM CTATLHLIM BAJHKOM AKAMCETPOM [6 MM
T i u LaHuoh 1,5 M.
b IMoaofHan keHETPYKIHA NAcCOCa, Kag INOKa3HB&IOT wHC-
1 MHTAEUA ¥ TPOK3IBOACTBCHHA paboTa B xoaxozax Cenep-
> noro Kankasa, oTauMACTCs HAACKIOCTLIO B Teuenie AJH-
1il= ;:l_ TeapnoTo Bpevenn (pecvpe 12000 u),
E\“"J E . ‘h-«h_.g
‘ i “‘; KOHTPONBHEIE BONPOCH
% L . Kok knacompanupynores sogonodseMunie Maungs? 2. Kak mog-
: o i ~4- padTeIAeTes nacock? 3. Uro npoacTanadior cofoll B xak paboTawT no-
" i qocTpyilmme nonopuagBHe nscock? 4. Kak yetpoeuw mo gefteTpyior
i H leHTpolexnpe Hacocw? . Kakopal ¥OTpofteTno H geficTBHe HRHTORHX
l X ~ §: lacocon? 6. HYTO TAXoo JNONACTNLC HACOCH o KaKHe HACOCL OTHOCATCH
o - i ] Eo3TOl rpynnjc? 7. KakonRpl yCTpoilcTRO M Jeifcrsue OCCEOTQ N BHXpe-
fea T : ROTO 1TATOLOR?
; 5 Puc. 14 Bumrosde apT
I 3HAHCKHE HACOCHI:
a4 — BAH-4&: [ — daaw
2 — npuMeKyYTONHAA
5 — ofipaThufl  KaanaH;
. 1 4 kopnyc ©GpaTucre  KIAnasH
0. ; LT 5 —cTaTtop {ofofMia
™~ ! # — poTop, 7,
i J 8 — kspannuoe
=T f" —“"_2" 8 — ypyha;
o3 WHNHHE,
; (™= mitTeak: 13-~ UK
4 — uamopiadA Tpyvha;
= _r MOJLHNHHK; 6
' Ja; 6 — IB3-2%
i £xHBI Kereuan C
E.\.:' 2-. crargp (pezdHDHan QSO
wh = ma},  Jd—poTop
BHNT); 4— ofcanuad
5 — rHOKHA ®an;
uas TpYfha; 7 — Mydra;
! NPOMEKYTOLULT  TOLITHNHA
4 == TPANCMHCCHORER BAM. ]
a
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F'JTABA 3

OCHOBHBIE NOKA3ATEIJIH,
XAPAKTEPH3YIOIIKHE PABOTY HACOCOB
H HACOCHBIX YCTAHOBOK

§ 1. HACOCHDIE ¥CTAHOBKH
H KX RPHHAIJEXHOCTH

Hacocuast YCTAHODBKA C T.lEHT]’)OGC}KHHM 17acoCoM COCTO-

AT H3 HACOCHOTO ATPEraTa H CHCTEMBI TPYGGUPOBOJOBE, NPeX-
RA3FAYCHIIBIX TS 1HOJBOAA BOXLL M3 IPHEMIOro pescpsya-
pa ! x uacocy 8 u ee orpojga B Hamopmwulif peaepsyap &
{puc. 15).

Hacocnniji arperar nrawonaer » cedf wacoc &, ABHra-
reqh [0 B MeXauH3M RJA NepefauH KPYTAUEro MOMElTa

ABEraTeds K acocy 9. B RauecTBe MepeHarouHOTO MEXd-

RY3Ma MO0 HCMOAL30BATL CnCIIHAALHBEIE MquTbI, TJIQCKO-

PEMEHIIYI0 WJIH KNHHODEMEHHYIO llepefavn, PeAyKTOp H IIp.
Cucrema TpyGonpoBOROB HACOCHOH YCTAHOBKA COCTOMT §

H3 BeachlBapoulero § 1 Hanopnore 4 Tpyfonponoacs, obo- |

PYJACBAHHEY aPMATYPOR IJ8 PETYJIHPOBRHNSA, 3aNHTHHMY 3

YCTPORCTBAME M KOHTPONLHO-UAMEDUTEABHON annapaTypoil,

BecacoiBaowdii TpyGonposon ciymxuT Aad noABOjAA BO- ]
i1 M3 IPHeMHOTO pe3gpeyapa X HACOCY NnoA JeHCTBHeM eTo §
Bcacugaionieli ¢nocoGHOCTH HNH BAKYYMMETDHYecKoll BEI- §

COTEl BCACHBARIIA HACOCA, pam—xoi’l

BAR T %‘L - r (24) _;

T

M 3
fre T — arwocdepioe NABACTHE WA TRREPKIOCTH BOAM R OPHEM~

oM pesspeyape, m;t

—

# MefleTRureautio, npuInuMar  pasvepHocTh armocthepiioro  ganae- 5
mia () b HME a posmepiocts yaeannoro seca eolul (y) B Himd, ng. |

by
LYUHM, UTO PAIMCDIGETL  —— Ja0a n MOTRpax, e y=pg
1

32
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)

T—HSCO.'HOTHGE Aabdeline BO BCACLIBAIHMUCH I‘THT}J)GKO nacoca

(B cenenns /-~1}, M. Ono MCHEmE aTMocdepuoro H 3asu-
CTT OT KOUCTPYKIEN HAcood.

BakyyvMeTPHUCCKAS BRCOTA BCACHBANHA, K&K BHIHO
13 ypapdenua (24), npencravidger coboil HemoCTATOK Aab-
JAGHHA B HACOCE A0 aTMOC{ePHOro A HAMEPSEeTest BAKVYM-
smerpoM B,

Hanoprmil 1pyfonposos oTBOAHT BOAY OT HACOCA B HA-
MOpIB# pesepByap NOA NeHCTBHEM aBCOMIOTHOTO [ABMIC-

BT p—, PasBUBAEMOro HACOCOM B HANOPHOM matpyfxe
i
{cegenne II—II).

Yeranoeaenuslil B TouKe 1 ceuenns [f—IT mamomerp M
3AMEPHACT, KaK IpaBHA0, (AKTHYECKE HCNGAB3YEMOE

Mo 17 ¢ .
; o130 Cxesta ogopyAopaHkA nacocnol yoTauoBKI:

B,E‘n]'q.“em‘_‘*m reseppyan; 2 —- opueMHB Kianan: I — Beacmisamwull  TpygGonpo-

rany 41— Hatophait 1pyBorposod; § — nanOpHEIN peaepB¥an: i — CEPATALIE Ki1a-
P4 3AaBwKa; § —Hacov, F— nepelAda; 40— XUHIATOAR,

? 3akas M 2576 . 33



MaomeTpauéckoe uan uabuTounoe (cBEPR atmochepnoro)

AABAEHHE;

F R P-‘l
el P 2
T 1 T ( )

B KauecTBe M2HOMETpA H BAKYYMMETPa MOMKHO HCIOJB- |

aopath U-ofipashme TpyGKkH, 3aDOJHCHHEIE PTYThIO, KOTO-

pHe oBaananT GOABWOH TOYHACTHI H3MEPEHHA, HO CHHIL-

KOM TPOMO3JKH H neyioOuH B skcnayarauud. ITosromy Ha
npaKTdxe yiofHee I[OJb30BATHCH MEXANHUECKMMU (npy-
HHEHuMA) npubopasu. TIpyuHEHBE BAKYyyMMETp HIMEpA-

er JaDJeHHE B MECTe er0 TPHCOSAHHEHHH K TPYyGOLPOBINY, .
2 NpyMHHHEL— HA YpOBHE DACHONOMEHHs ere IeHTpa.
Toraa MAHOMETpHUEcKOe AABIEHHe E ANOPHOM NATpylKe !

Hacoca (ceuenue II—JI) Gyner pasHo:

Lo BB gn, 26) |

T 1

rae A, — NpeBLILICHHE NEHTPa TPHGOPA HAL MECTUM Cro APHCOEQHRENHR.

Pacctosnke or ock Haceca (C—C) no  yposHs BOJH
B npuemHoM peaepeyape (0—0) HasmEAOT TeOMETpUIC
cKOR (Te0Ne3nieckoi) BLICOTON BCACHIBAHHS {H:z5), a pac-

cTosnHe 0T yposrA Boaul {A—A) B HanopHOM pesepByape

A0 LEHTPA HACOCA CeoMerPHUECKON (reopesHueckoil) BhiCO-
Tol warHetanusd (Hrn).

[IpenHieHHe YPOBHS BOAH B HATIODHOM pe3epByape

Hal ypOBHEM BOAH B NpKeMHOM pe3epByape — [€OMETpH-
uyeckafl (reonessuecxas) BbCOTa Bojonoabema (fy).

llenTpofieHbe HACOCH, KAK H BCE JOMACTHHE, nepeKa- -
YHBAIOT BOAY NPAKTEUECKH DABHOMEPHO, [I0ITOMY IBHKEHHE |

BOJH GO BCACHBAWILCM H HANOPHOM TPyGompoBojax Gyier

yeTaHopKBUIEMeA. B 3Tom cayuae mopaua LacoCcHoR yCTa-
HOBKH GYAET COOTBETCTBOBATH PACXOIY BOAL B TpyGomnpo-

poge (TO ecTb KOJH4ECTBY BOJM, IPDTEKAMOWEMy Heped
ero LOTEpevHoe CeueHHe B ¢AMRMNy Bpemenn). Iloaromy

AJd oNpefeNeHHHA MOIAYH [0CTATOYHO H3IMEPHTH pacxoj,;

SKRAKOCTH B TPyOONPOBCAAX HACOCHOM YCTAHOBKH.

Pacxor poos @ n TpyGOnposOoAEX HIMEPSRT ¢ NG-
MOLIBI0 MepHOTO £axka WJH HarOpHOrO DesepByapa, upea-
BApHTENLHO OOMepHB €re M OTKINUHB BCe BLIXOJAUIHE M3
Hero TpyGonpoBoabl. 3aTeM, BKNIOTHB arperar, Halo0 OTMe
THTH N0 CEKYHAOMEPY HJH HacaM € CEKYH[HOH CTpeJKof
BpeMsl RANOAHEHHS MepHOTo Gaka, Pasflenns 06beM BOAKL

34
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B Gake Ha BPEMS €r0 HAMOJIHEHHA, MOFHO UOJRYYHTh MOAA-
yy HacocHOH ycTanonku, EcAH HEBO3MOXKHC HCIIONL30BATH
3TOT TIPHEM, 3AMEPRIOT CPEINION) CKOPOCTh ABHXKEHHH BOKMI
p TpyOONpoBOAAX ¢ TOMONILID FHADOMETPHYCCKHX BEpTY-
weK HAH CKOPOCTHBIX TpyDoX,

CKODOCTH JIBHKEHHS BOAH B PAsHHX TOUKax TpyGornpo-
B0Aa PA3HOTO NMAMETpa HeOJHNAKOBbI, T03TOMY LIS YIPO-
lelTHA PacyeToB BBOAHTCA TIOHATHE cpeiHell CKODOCTH v.

Cpeanelt cxopocThlo ¢ (M/C) B IanHOM CeueHHH TpyHo-
NpOBOJ& HA3EIBACTCA TAKAR CKOPOCTh, KOTOpas, GYAYUH VM-
noxeHa Ha ero mromane F (M%), jaer pacxon Q@ (m¥c),
paBiLiil IeRCTEUTEABHOMY, TO €CTh

@=Fu. {27)

CpeaHIOK CKOPOCTh CAEIYET H3MepPATh Ha NPAMOJAHHeR-
HBIX yuacTKax TpyBonpoboga Ha pacctoamuu [=0,242r ot
BUYTPEHHER cTenkn TpyOu (rie r— paauyc TpyOH}.

Ha HaCOCHEX YCTZHOBKAX Pacxoj BOAH OOWYHD 3aMe-
palT A8 ROHTpoAA 3a pabotofi macocoB. Kpome pacxona,
1ecCX04HMO 3aMEPATD ellie DACKOL BOAH, nepekauesnofi 3a
onpeneieHHbl TPOMERYTOK BPEMEHHE (CYTRH, HEILdo, Me-
cal | T. 1), JIna 3T0TG NpHMEHAIOT BOLOMEpHSEe NPEGOPHL.

[Mozauy BOOH HAZOCEOH YCTAHOBKOH MOMKHO H3MEHHTE
[OMOIIBID 34ABMMKKH, PACNOfoxennol Ha nanopHoM TpyGo-
NPOBCOAE HEMOCPEACTBEHHO 32 EacocoM. Ha Bcachmaiomem
TpYOONpOBORKE 33JBHKKY YCTAHABAABAIOT TOJBKO B TOM
ciyyae, ecAH Hacog pafoTaerT APH NOCTOANECM HAHN Bpe-
MEHHOM NOATCIVIEHHH CO CTOPOHE! OPHEMFOro pesepsyapa.

B macocEHX YETaHOBKAX BO3MOMKHO 3aCOPEHHE HACOCOB,
TPYGONPOBOAOR MNH KOHTROALHO-H3MEPHTENBHON anmapa-
Typhl. Kpome Toro, Moryr GETh W aBapHH, NMOTOMY Ha OT-
BETCTBEHHBIX YCTAHOBKAX HOJIKHH GHTE NPEAYCMOTDEHH H
33lMTHEe cpejcrsa, Jlna Gopefbl ¢ 3acopenidem B HAcoC-
HEIX CTAHUMAX YaLle BCEFO MPHMENAIOT FpyGLe peNIeTKH, a
MHOTAa Ha BXOJle BO BCACHBARMEN TpyBONPOBOA ycTaHAaB-
JAHRAIOT MpHEMHBIR KJAamaH ¢ CceTKOH — Xpanox.
nopi[;:; npeaynpexgenna ofpatnoro cfpoca Boaw K3 Ha-
GomeaTo peaepByapa depea Hacoc (PR BHE3ATIHOM OTKIIO-
o MIEKTPOSHEPTHH KA MO IDYTHM NPHYHHAM) na Ha-

PHOM TpyCoNpoBOAe YCTAHABIAMRAKT OOpPATHHE KIATaH.
H;I;M{ZIII:IEHLLUEHHH JABJIENHS OPH THAPABAHYECKHX yAapax
KO.H]aKFHOT H]:)EJIOXPEHII[TEJ’IBHI:IE‘. HKmanaHLl, BO3,ZlyH.le‘I€

; A H ADYTHe NPHCToceOieHH,

3%
a5



§ 2. MOHATHE O MOJAYE HACOCA
H HACOCHOH YCTAHOBKH

Monaua nacoca Q (m¥/w, m¥e, afc wu 1. M.)— AeficT-
BUTEILHEIH 08heal KHAKOCTI, NCpeKauHBaeMBll HM B elu-
Huny spemen, [OCT 17398—72 npeiycmMatpHBAET elle U
MACCOBYI) mopmavy Hacoca (@), UpeacTapaAsIONIYI0 OTHO-
WieHHE MACCHl NOJABAEMOA KHAKOCTH KO BPeMeHH.

Kpowve pefiersuTearuall o6bemMH0A nojagy HACOCA, pas-
JIMYAIOT TEOPeTHUeCKVID nojavy Qr. Hanpuwep, B nopiuHe-
BOM HACOCE TIPOCTOro OLWNOUMHOIG Jefictsus (pue. 13) 3a
NOJHLI ¢60pOT KPHPBOIIMITHOTO MexanusMa 0GDeM BOIH,
BEITCCHEHNOH noplIHeM, Io/Ecen GHTh pabeH IPOH3BEIE-
HHIO MIOILaAH UMJAHHApA £ #a JJIUNy Xoja MODMIHA §, TO
ceTe g==sF. TIpr BpalleHnli RaJa KPYBOMHIHOTC Mexa-
HE3MA ¢ 9acTOTOH BpalleHusd B MHEYTY # TECPeTHUECKas
CERYHIHAA MOJAYa HAcoca pabHa (c yueroM TOTO, YTO B
munyTe 60 cekyun):

__gn __ Fsm -
=S =% (28)

Ha camoy e zene (upll DpPAKTHUECKOM 3amepe) mei-
CTBHT&ABHAA NoAAYa HAacoLa Q QKa3bIBEETCA WMEHBINE Te0-
petuyeckoll @y, yrTo OOBACHACTCH Npewae neero o0pATER-
M1l YTeUKaM¥ MHKHIKOCTH uepes Kiauadu. BceacHRawomui
KJIalaH OTKPLIBAeTCT H HANOPHHIH 3axpLIBACTCH OJHOBpC-
MCHHO, HO He MruHOBeUHo. TaknM ofpazom, B Tedernde HeKo-
TOPOre He§oMLIOTO TPOMERYTRA BpPCeMenH nof KAamnaHoM
umeercs ¢poGogHLTH OPOXOA 13 Hanopnoil TpyOH B BCAachi-
BAWIIYIO, Yepes KOTOPHIE W nporekaeT KHAKoeTs. Kpome
TOTO, CAM ITHIKHIP He NOANOCTHI0 3aN0JHAETCH MHAKOCTBIO
H3-3a HEIJIOTHOCTeH MeXAY TMOpPUIHEM H CTCHKAMH LRJIVAM-
pa, H3-32 UCMAPeIHd AHIKOCTH U T. 0. ’

YTeuxn BOAH TPONCXOAAT W B Apyrux nacocax. Jlas
CpaBHATEARHON ONeHKH OODATHBIX YTeueKk MHUJIKOCTH B Ha-
COCAX BBOJHTCH TOHATHE 0fbeMHOTO KosddiuHenTa nones-
noro AeHCTBHA og

_ @
TMoa o (29)

B cOBpeMeHHHX HACOCHBIX YCTAHCBKAX MHAKOCTH X HA-
cOCY HOLBOIUTCS H OTBOAHTCHA OT HETO MO 3aKPLITEIM TPV-
GonpoBoiam, paGoTaomuM ez yredek. [Tostomy B 1op-
MAJbHEX YCAGBHAX TIGAAYA HACOCA COOTBETCTBYET Toaaye
HACOCHDH YCTAHOBKH.

36
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§ 3. IOHATHE O JABJEHWUH H HANIOPE HACOCA
H HACOCHOM YCTAHOBKH

JapicHue HAcOCa — 5TO KOHYECTBO SHEpLHE, TPHOGpe-
TacMOe XaMI0f eannanck ofbeMa NpoTekaowel ycpea wa-

coc SHHIKOCTH, onpegendaeMoe no 33BUCHMOCTH
(TOCT 17398—79).
2
P—=Py—Pidp =21 Fpg(2i—20), (30)

rae Py ¥ Py — nasnemie ua BEXOZe H BAGAE B nacoe, Ila;
o000 By — CKOPOCIL MHJKOCTH HA BHXCTE W Ha RXoge B HACOC
M/c;
2 B & —LpICOTA TIEHTPA TAMCCTH CCYCHI'S DEIXOIA M BXOgg B
H4COC, HAJl YPOBHEM BOABY I NPHEMIIOM Oacceiide, M;
P — TJIOTUOCTE HIROCTH, KI/u?;
ff — ¥CKOpEHHE CBOGONHOrO NMajeRus, /o2,

Hanop wacoca {TOCT 17398—72) ompegeasnwr H3 3a-
BICHMOCTH:
P
e 31
rie P — nabaeune nacoca, Ila;
Y — ¥aeawunlfi Bee wuikocT, pasemil v=pg, Hfnd,

Moacrasus anavenne P B dopuyay (30}, Gvmey uMers:

7 Py—P, vgl—p?
e =g T ) @y

Hs ypasucaus (32) Buano, uT0 RAMOpP Hacoea MOMKHO
PACCMATPHEATL KAK €TO AABJERHE, BRIP2HCHIOE B METPax
CTOJI04 NepCKaYHBAEMOH MULKOCTH.

Danienve Ha BXofe B Hacoc M A BLIXOAE W3 HAcoca
HswepacTen sakyymmerpom (B) m manomerpom (M). Jlas
ofecrneqeHns Be32COPAEMOCTH Tpy0 nepep npuBopamu yera-
HARAHBAIOT TPeXXOLOBHE Kpansi. JlaBienue clenyer nsme-
5;1;1: Ba PACCTORHHH, DaBHOM ABYM AHAMETPAM TpPyOonpo-

13 0T BXO;
i 61(541’:/{'11{?0 H BHIXOIHOTO TaTPYGKOR Hacoca
\'11115&;2 HTI:flOC(I)EpHUE AapreHne {P) H3MepATe = [la n
S 4Tk, 9T0 A4BJEHHE HA BLIXOJIC H BXCAE B HACOC CO-

CTETBEITHO PaBHL FPy==Py+P, H Pi—P,—P, To hop-
MyTa {32) Gyier HMeTL CaedywoULMil PHI:

PI!I+P!. Uyt
flam 0TI 4 927700 4y, o
» P =), (33)
37



P, P,
re L op-®
v

Oooanauaa
P P,

2 =ty = ==Hfaae B 2g—7) ==2, TONYYHM

1

—- NOEA3aHNE MaHOMETPs H BaKYYMMETDa, M.

$i—p 2 j
H=hmaﬂ+hﬂdﬂ+z+ 'U—_i‘ ¥ (34) 3

TO eCcTh HANDp HAcoca PABEH cyMme NOKA3Audil MAHOMETDE
H BAKYYMMETPA IJIIOC PACCTOAHHE NG EBEPTHKANR MexAy
TOUKAMH 3aMepa LaBfledHd » NAIC PaspocTb BLICOT CKO-
PCCTHHIX HANOPOB ME#AY BHIXONOM M BXOJoM Kacoca,

HoanwA manop Hacoca f7, Hamepdaemblfi B M, MOXKHO 3a-
OHCATh elllé H Tak:

H2M0+Bo+

P —n?

2g

rie Mo 0 By — noxaaauus MaioMCTpa H RAKYYMMETRA, NPHBCACHALIC X ]

OCH Hacoca, M,

¥y H U — CKOPOCTH MHAKOCTII B AICCTAX [IpHCGEAEHENRA prﬁox

MaHoMeTpa M BAXYyMMeTpa, M/fc,

Tpn pacnosoXeHHM E3MepPHTENbHHX NpHOOPOB, Kax no- 3

Ka3auo Ha pucyHge 15,
Me= rear=FZ; Bo:hnm(-

Kpome peficreurtelbroro vauopa nhacoca  H, caenyer

pasaddaTe elie Hanop TeopeTryeckHi ., TO oCTh Taroi

HATMOp, KOTOPHIfi MOr GHITb, ccam Onl OTCYTCTROBANH THA-
papARYeCcKHe COMPOTHBAEHHS B caMOoM Hacoce. OUeBHAHO,
YTO IPOTEKAHHE XHJAKOCTH B M3OrHYTHIX H PACUIMpAIOIHX-
cA KaHanax pabogerc koJeca UenTPOGeXHOrC Hacoca €o-
IPOBOXKAZETCA HE TOJALKO MOTEPSMH Hanopa no AnHHe, HO
H TOTepAMH H2IOPa HA NPegAO0JieEHe MeCTHBIX COMNPOTHB-
Jegpfi. [Ipe OTCYTCTBHH 5THX MOTePb AAHHOE KOJAeCO MOLIQ
BBl Pa3BHThL TeopeTHYecKHA Hanmop Goablie AeHCTBHTEMLHO-
IO HA BEIHYHHY 3THX NOTEePRh:

He==H4hy,.

B raxom cliyiaae OQTHCIHIEHHE HeHcTRUTEABROTD NOAHOrG

HENOPA K TEOPeTHUecKoMy GYICM HA3LIBATL THAPABIHUECKHAM
K MA (Nem).

Neua = H, .

38
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Haenenne wan wanop nacoca fICOONBL3YETCA ANA TpaHe-
NOPTUDOBKH SKUAKOCTit MO BCACHBAICIIEMY W HANOPHOMY
I‘}J_‘,'DUH])OBOJI&M HACOCHO YCTAUQEKE, TO eeThL yrasnoge-
UIHBASTEH FEOMETPHMYECKOl: BHCOTOH Bogonmonbema
{cM. puc. 25) ¥ rEApaBIHYeCKHMH CONPOTHBJICHAAMH 3O
BeachBAKIIEM (f,¢) ® Nanopuom {Aw,) TpyGonpopoaax
COTTACHC YPABHCHHK:

H= Hyem= B+3h,,

roe Hl‘:HrE+Hm,
Ehu,Zth+th. (37)

Ypapuenye (37) [IPRACTABAALT HANOP HacocHoi ycra-
HOBKH, TO CCTH TAKOW Hanop, Kotophi HeoBxoAuM A me-
PEMELCHAS § KT wuifKocTH H3 TPEEMHOTO pe3epryapa B
MAUOPHEE B MOMEHT Iponycka pacxcga yepes CHC!I’“EM
TpyBOIPOROADE HacocHok YCTaHOBKH. Y

Hentheg # Hegb-hy — cootsercrseniio NPHBENEHHDBIE
BLICOTA BCACLIBAHKA M HATHeTaHHA,

§4. IOHATHE O MOUHOCTH HACQCA
H HACOCHOM YCEAHOBKH.
K. Il 1. HACOCA

. BECJ!H lfacoc OA2CT 3a ONUY CeKYHAY M3 HWKHEro Gaxa
s CPXHHH OGBEM XHAKOCTH MACeOk M, TO COBepLIeHHas
¥ nofesHan paGora (MIx} Gymer pasna;

A=mgH. (38}

f:zfs)éj OObeMHON nolave racoca {(M%/c) ee wmacea

== a nojgesn

s éun: a# MOMREOCTs Hacoca (Ix/c nay Br) no-
u=pgQH=yQH, {39)

T1e Q —nogaua, wre;
;:-rmomocrh MEIKOCTH, Krfm%;
4 T YeROpeNHe CROGOMIOTO NagedHd, M/l
J}‘-:I}Z,.Reﬂblfbm nec KuukocTd, FimS
1anop nacoca, M.

)z -
”%T{{crlu'mmyﬂ ypasienne (31), Gopmyry monesmoft mou-
facoca MOXXHO NpeNcTaByTE U B EperM BEAe:

Ne==QP, (40)
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Lean 6w HACOC M0AABa’  TCOPETHUECKYIO momauy (€
TEOPETHUCCKIM [FATOpoM Hy, TO TeOpeidyeckas (HACalb-
Hasd) MollpecTL Hacoca Owaa Gel papna:

A =yQrHy. {11}

ToTpefamemas 11acocoM MOWHoOCTs N fosdbme Hokes-
HOH MOLIHOCTH Ny Ha BeNHUMHY MOTeph MOUHOCTH 8 Haco-
ce, KOTCDHE OLENMBAOICH MOJAHEM K. I. J. HACOCA 1), PaB-
AHM OTHOWEHHI NCoAe3HOH MOWpBocTH K notpefaaeMod:

==, (42)

Otcona notpeaneman wacocom moinHocrs (BT) Oyner
paBHa: :
N=pg L — 9 _QF (43)

K H |
Monigoet, noTpedasemad HacocoM (KBT), onpesenzer-

cg QopMyaaH _
e L L
5 10005,

(44)

Leau upunsrs p==1000 xr/m3 u g=938 m/c®, 10 op-’
syna (44} gaa Motdnoerd, norpedaAenoil HacocoM (BT}

¢ yzeroM dopMyau (43), SyAer uMeTh BHJI:
1000-98108 - 103 98104 ~
N=— 4.__._9___... — giy (43)

" n

o1 _ag

T 1000 T 1000

¥ coBpeMeHHBIX KpYTHREIX HAcOCOB NMOJHBIA K. I K. 70-
cruracr 0.9, ¥ maaslx ke oH He npesuwmaer G,6.

Conoerannan  nerpebisgemyio N n  TeopeTEuecky® Ny

MOIIHOCTH HACOCA, MOMKHO 3aMETHTb, YTO NOCAeNifd npes-
CTaBIfgeT COG0R MOIIHOCTh, UEPeJalHYKr HACOCOM XHHIKO-
CTH IOCAe NPedACJEHHs MeXaHHdecKnx COMPOTHRJEHRR B
HeM (TpeHHe B NOMMUNINEAX, caisBukax H 0p.). B Taxom
cAyize OTHOIWIEHHe TeoperHyeckod somMocTe N, K 2arpa-
4CHNOH, TO eCTh MOIMCCTH Ha BaJjy Hacoca IV, Oyger onpe-
ACIATE MeXaHUyecKuil K. M. 1. Hacoca:

TiMex = NA‘L . (46)
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3ameHAd B YPaBHCHHH {46) meawuwum N, u N ux 3xa-
yeHHAMHI H3 BbIpamennit (41) n (43) uw yuwurwsas ypasué-
mua (29) B (3B), GymeM umeTw:

_ Qo R
K Qi 7?- Neae  MNrex '
Orcrofa
M= Mmex" a6 ru1. {47}

Tloayucryoe BeipakeRde, HALIARNG [PeACTABAAICIIES
B3AHMOCBA3L MOHAY OBiIHM K. M. A. Hacoca M ero gacTHH-
M1 3HAYETTHRMH, 3aBHCAIUHMH OT COCTOSIHMA OTIelbHHIX
KOHCTPYKTHBHLIX 3JIEMOHTOB HACOCA, HMeeT Goablltoe npak-
TITUCCKOE 3ITaUCHHE B 3KCHJIyBTaL'LI’IOHHOl:T NPaKTHRe.

JeAratens 00HYNO COCIHHARTCH C HACOCOM TIDH IIOMO-
U CeUHaAhHEX MYOT, HMEWOWHY K. . [., DaBHBH egHHE-
ne. B TakoM cayvyae BefdUHND NOTPeSJAEMON  acocoM
MOIIHOCTH 1o Buipamkenuie {4B), Wi, kax roBopsiT, Moul-
HOCTE Ha BATY Hacoca N, u Oyler pasHa HCNOAB3VEMOH
MOMHOCTH JBATATemy. (JAHAKO, YUMTLIRAs BO3MOMHLIE Te-
Perpy¥3KH, HeoOXONHMO HMETh HEKOTODH{ 3&nac B MOIHO-
CTH ABHFATENs, TIO3TOMY €ro MOUINOCTB CAEAYeT NOCUMTL-
nath o GopMyie:

No=k 33'3%31’_',‘ (48)

ric £=1,06—1,5 — kospuument samaca, wpuHiMaeMEi TOo cnpaBou-
HHM JAHEDM (L1 ZBHrATejed MOmHOCTEL Goace 100 xBTitpH-
HEMAWT £=1,08—1,1; ¢ yMenbulCHHeM MOIDHOCTH % VRENHuWBa-
ercaj.

Bcee npyrue nepenasn KpyTAIETr0 MOMEHTA (peMertahie,
3vHuaTHe K np.] HMeIloT X, ¥, A. MeHblle ¢IHHHIE; 103T0-
My B TaKHX CJAYHafgx MOUINOCTh JABHTATENS] CJelyeT oflpe-
ALT4TE no dopmyae;

SBI1G0H
]
NMep

Nai=k

(49

FAC Vjzep — K. M. . NMepematn.

MotnoeTs ARHraTeNs HACOCHON YCTAHOBKH, OTPCICACH-
Hy10 M0 ypasueansM (48) uiu (49), uacto HaskBaloT yoTa-
HOBALHHOW MOWINOCTRIG HACOCHOTC arporaTa.

Hyuaco nvers s BHAY, UTO KaXIOWH JIBUTATENE ¢aM To-
Thefnfer sHeprwio usBlie (Hanpumep, SNCKTPOABKTATEIR)
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H uMeeT coBeTBellinil K. 1. 1. 1103TOMY MOWIHOCTE, I10-
TpeGnAeMana caMMm psuratenem (MoUINOCTD HA ero KJIeM-
Max), paBHa :

Nn.:.m =
MMuepNas

Ykasannas BenyyuHa H GYZET npelCTABAATE MOLHOCTD,
norpeGaseMylo HacocHOH YCTaHOBKOM.

s yuera H3DACXOLOBAHNOCH 31eKTPOSHEpPrdHd HA Ha-
COCHBIX CTAHIRAX MPHMEHAIOT JCKTPHYCCKHE CUCTYHKH, YC-
TaHaBJIHBAECMEBIC HA InHTax YHpABJCHHA D CTO[JOHG 0T ABH-
rateqedl. Mx noxasauua BEJAKOYAKT HE TOMBKO MOLIHOCTE,

(raKTHUECKH noTpeSJeHIYK)  ABHraTeseM 1o ypasHe- -

wHEo (50), HO M MOWOCTD, OTEPARHYIO B NPOBOAKE MEH(-
Ay ApurarteneM H rpufopoM. IJra yuHThBaeMan ua LUTe
MOI(HOCTE ONpPeNefsieTcs! BbIpAMEINeM:
98IQH
Nm=--—£-—— ,
NMoeptazutop

(51)

T8 Mop — K. 0. A, SIEKTPORPOBOIKH Me iy ABNTATeemM 11 npnbopoM.

§ 5. BLICOTA BCACBIGAHHS HACOCOB.
KABHTALLMA HACOCOB.

PaccMoTpuM HAacOCHYD VCTAHOBKY ¢ NEHTPOGEKHbIM
NACOCOM, IPEICTABMSHHYIY HA pueynrke [5. Jlas toro uTolw
MOXHO ORVIO NOJAHATH XKHAKOCTL ¢ ypoBHR 0—0, nemalie-
TO HH{€ OCH HACOC3, HACOC, KAK YKa3HBAIOChL PaHee, J0J-
JKEH €03/3aBaTh Y BXOA4 Ha JonmaTtki paboderc xoaeca a6-
comoTHOe naBrenHe, £, KOTOpoe MeHsblle aTMocdepuo-

T
ro (paspexenve, Ay BagyyM). Torpa non geficTsueM aT-

Moccbepnoro JaBJeHH? ﬁ, a TOYHEE 34 CUYleT PasHOCTH

1

Lo {(1azpBaeMol BaxyyMMeTpRUECKOR

AasaeHuft Lo
R T
BHICOTOH BCACHBAHHA {Toax) W NPOHCKXOLHT BCEZCHIBAHHE, TO
€CTL MOABEM JKHEKOCTH L0 LEHTpa Hacoca. JKHaKoersk nof-
EUMAETC N0 BCACHIBaIUEMY TpyGOHNpOBOLY YCTAHOBKH:
DO3TOMY CCTECTBCEHHO, UTO, KpOMC HpCOIlOJ'EGHHH TCOMETDH-
qeCKOR BLICOTH ffrg, HEOBXOOHMO 3aTPATHTL  4acTh Hpax
1A CO3MAHHE B HEM CKOPOCTH Uz H HA lpeojloienHe THIA-

42

-21 -

9BIQH | (50) '

Hacock!l u HacoCHBIE CTaHIIMH

paBJHUECKHX CONpoTHBAeRNH Ry, Ha NYTH ABHIKEHHHA, TO
COTE!

2
Hupe—= P 2L — b, 122 52
& 1 + B 2g ( )

W3 5TOro ypaBHeuHst MGMKHO ONpefeqHTh BHICOTY ¥CTa-
HOBKH HAcoca Hal MHHAMAALERIM YPOBHEM IKHAKOCTH B
nPHEMHOM pe3epByape:

HrB:h{naH_hw - EJLV-
Py

BakyyMmeTpuyecKas BEICOTA BCacbiBaHHA Haax ,:L.nil
KaxJAOro macoca paszianuna. [IpH pacdere reoMeTpryeckoh
BRICOTHI BCacbiBAHHA KQUKDETHOIQ  Hacoca Heax cacayeT
npHHEMaTs [0 KaTanory. OcTanpibe ueHH ypapHedwd
OTMPEASJAKTCH THAPABIHYECKHME PacycTaMH.

BakyymMeTpHIeCKYIO BHICOTY BCACHIBAHHA OipenenaiorT
Ha 3aBOJaX ONBITHEM IIYTeM, OHZ NPHBOSHTCH B KaTalorax

upi !;i =10 M ¥ TemMmepaType NEPEKAYHBAEMON MRHAKOCTH

(33)

{=220° TlostoMmy BpH pafore Hacoca B APYTHX YCJIOBHAX
HCOOXOJJ,HMO B KaTaJoXHble AaHEHe BBOAHTE HOI’IpaBKH H
ONpCAEJAATL TAK HA3HBACMYI JONYCTHMYIG BAKYYMMeTDH-
YUCKYIO BLICOTY BeackBanHa HEW mo Qopumyae:

Lou __ pyRaTdA Po _
Hﬂa,{ —-HNK + (T _10) (hmx_hmﬂt=zﬂ°): (54)
Po
rie = — daxrazeckoe atmocdepHoe {GapoMerputeckoe} maBienne,
i ApHHARMAKT B 3ABACIMOCTH OT BHICOTH HaJ YPOBHeM MOps:

BLICOTA P4 ¥POUBIEM MO-

PA,M ... .. . . . 0800 0 100 200 300
thanTiyeckne  atMocep-
HOT nauneﬂue&', M 1.3 10,3 102 101 - 10
T

fin.m — YOPYTOCTH HADOB KHLKOCTH NPH AaNHOI TEMIEpPaType, M.

Jnasemue ynpyrocra:
TeMICPAaTYpa NEPCKAuHBaC-

Molt Bogw £, “C . . . . 10 20 30 50 80 100
YUPYrocTs  MApOB  ROJD,
Me . v oo ... 012 024 043 125 483 1033

[

B Takom caysae A0TycTHMAA reoMeTpHUECKAs BLICOTZ
BCacelpanid UeHTpoOexXHOTe Hacoca §yper:

ot =10 —ia, ~ 12 (55)
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Jlas mopiIneBmX HACOCOB B NPABYI0 YacTe HOPMYAH
(53) caenyer noGaBuTh wiaeH, OupeIeANIOWA{l IOTDOIHM-
TeIhITHe MOTEPH 1ancpa  HA [PeaiofeHHe CHJI HHCDURH
HEIKOCTH (H[)II BOSBPATHO-MOCTYIIATEALAOM JBHKEHHEH
NOPWHA NACOCA) H Ha OOLICPHKAHAC BCACHBAKIIETD K/d-
IaHa Bo B3BEINEHHEOM cocTofHUH. IloTepn Banopa Ha npeo-
JOJACHEC CHJT HIEPLUHM KHAKOCTH BO BCACBIBAIOLWIEM TRYOG-
npoBoac Tpeﬁym'r CIennanbHOTO pactiera W 3aBHCAT B OC-
HOBHOM 0T AJAHIIE T[)}"ﬁhl H UYACTOTH! BPALIEHHA; LHO3TOMY
[NOPHIHEBLIC HACOCH OTJAHYAIOTCA HeOCJABIIHMHE  MACTOTOH
BPAlleHAs M ANHHOA RCACHIBAIOINETO TPYBOTIPOBOAA.

Bo Bpemst paboTel JOMAcTHEIX HAcGCOR NpH BXoje Ha
AonaTku pabouero xodeca OOHUHO co3laeTcsd  RaBieHHe
fas
T

, MEHRIIE aTMocdepHOro (paspeieHHe), pabHoe:

i ! .
%4:?7 m%%_%. (56)

KpoMe TOro, €yad IO OULITHLIM IAHHEIM, 3T0 NOHAMKC-
HEHC JABJAEHHH NPOHCXOJHT MO CEUCHUIO IOTOKA Hepasllo-
MCDPHO H HMEET MAKCHMAaJLHYIO BEJHYHHY B MCCTAX Cro pei-
KMX HNOBOPOTOR, TO €CTh Ha NepefdeM JHCKe Y BXOJA Ha
JOMNATKE U Ha BEIIYKJOH CTOPOHE JIONATOX.

Ecny nasicude npm BxoAae Ha pafodee Koseco Jopacr-
HOTO HAcoca - Mo Kakoi-mHGC NpHYHEE YIANCT A0 AAR-
JelKd, PaBEOTO YIPYIOCTH mapa NepexauyHBaeMod KHAKC-
CTH, T0 B TOTOKE, OCGOEEHO B OTMEUEHHBIX paHCE MCOCTAX
HAEGOJLIer0 CHIIKEHHA JaBJeHHs, OyIyT 00pasoBuBarh-
Cs PA3PHEBE, TO eCTh TYCTOTHL, 3aN0JHAEMBle [apaMH U
rasaMH, BHLICAAIOMIIMECE H3 3T0H KEAKocTH. Takol Tipo-
Hecc HapylleHds CIVIOWHOCTH TeUEHHHA IOI0Ka, HaloMH-
Hawinn §ypHOoe KUNCHAe XKUIKOCTH, Ha3ulBAeTCH KABHTA-
HEeH,

OfpazoBaBlufcc B XKHAKOCTH TAPCBO3AYLAHEE NY3bIPb-
KM yHOCHTCH UOTOKOM B 08JaCTh NOBRILUENTIOND 13sJCIud,
rae H TMPOHCXOAWT Kongelcauus unapa. Jlo kongencauns
THAPOCTATHUECKOE JaBJICHIIC 2KHAKOCTH, OKDy)KaTOI.IlCﬁ na-
POBO3AVINHEIA IY3BPEK, YPABUOBCUIHBASTCH DBIYTPeHHHM
NpOTHBOAABAEHNEM €U0 napa H rasa. HDH KOHAeHCAIIHH
3aHHMAEMEE napoy o0Lem MrHOBCHIIO ¥MCONLILAeTes OO
HeBOMBIIOTO OfbEMA KOHjeHCATa H OCTARIICTOCA paspe-
JMEHHOrO rasd; HOsTOMY YacTiubl MKMHIKOCTH, [1¢ BeTpedas
OPOTIBOAEHCTEHA, LUPHXOAAT B JBHEKellHe I YCKOpello
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ABUFYTCH K eHTPY Nysupbka. TaM OHH CTARKHBAOTCA,
BHI3BIBAS MPHOBEHHOE MECTHUE YBCINueHHe JabBlenus. IJTo
[OBHIIEAKe OCOBRIIHO BEIHKO, €C¢JAH KOHLCHCAUUS My3biph-
Kd MPOMCXCIMT Ha LIEPOXOBATOR H TPelIMHOBATOH MOBEPX-
IOCTH, KOTMA UYaCTHYKH MKUAKOCTH NMPOHHKAIOT B yrayQae-
A M TPelludnl HOA0BHG KIUHY, 4TO CONpPOBOXKIaeTcd OT-
KanbiBaHHeM KYCOUKOB MeTajsia 'C JonaToK MAH JAPYrux
3J€MEHTOE pafodcro KJIacca N HCKOTopeH  (HHOrJa aaxe
onacuofl) pubpanwelt ecero nacoca, OnucaHHBii MeXaHH-
wecKull OpOLece pazpymennd pabouHx Kojec Ha3WBaeTeHd
3po3nei.

U3 Bcero cocTaka atMocdepHoro Bosiyxa ltanbojnmed
PACTBOPHMOCTBY B BOAE OTAHYZETCA KHCAOPOA; IIG3TOMY
FA3H, BRAENHIOIIHECA H3 XHAKOCTH B 30HE NONMKEHHOIC
AaBJEHHA, B OCIOBIIOM NPeACcTaBieHs KHeaopoioM. Haaw-
gue OOJBINGH KOHUeITPaIHHE KHCAOPOAa, a TakkKe Helpe-
puIBll0e YZadeHHe 3ALMATIOH NJEHKM OKHCHOB NPH Mexa-
HHYCCKOM PAa3PyUTeHld NOBEPXHOCTH MceTalga crnocobersy-
0T ®opposud, PaspyircHue IMIafKkHx NoBepXiocTell HafH-
WaeTcHd TJABHETM 00pa30M ¢ XHWHUECKOTO PAa3pYIICHHd, Me-
XAHAUECKOC 3KE —— TI03XKe, KOTJ4 TOBEPXHOCTb CTaHeT Ie-
poXoBaToi.

Kpome sTux fABTeHyui, HaG/0JaCTCH TaKKe YCUISEHRe
TCMJOBHIX, SIEKTPHYCCKHX H ADPYTHX NPOLCCCOB,  KOTopLie
AN60 YOKOPAIOT XMMHYECKHe peaknnd, Ju(0 CBHAETeNbeT-
BYIOT O XOje KaBHTAUHOIHOIO npouecca. Tak, MpH KaButa-
IHH BO3HHKAIOT cieunudbrUecknfi WyM, NOTPecKHBaHHe, OT-
JACMBIHE YAAPEL B EIODOX, TAaNOMHMEAIOWK] NepeKaTHBaNHE
TaALKH B TpyOe. HHTCIICHBIOCTE 3THX LIYMOB MOMET Xa-
PAKTEPH30BATh HHTEHCHBHOCTL CaMOr0 OpONecca KABHTA-
nyu. Tpeck M OTAeAbHbie Yiapbl, HAICMHHAOIHE Caabbic
BHCTpeak, ofbAcHOTC caedyolinM ofpasoM. B peayan-
Tate MecTHOrO IOBHILEEWST NABJCHHA OCTABLIHAcA [oche
ROHAEHCANME HAPA BO3AYX CHABHO CEKHMAcTeE W noA00HC
Aevndepy (npysKuile} HAKALINBAET 3HEPIHIO 3a CUeT cpa-
DOTKH KHHeTH4ecKOf SHeDPTHH OKpyiRawllell KUIKGCTH.
B cHAY 3TOTO NPOMCXOAHT o6paTHEId Dpouece. CmaTbhll
Bo2AyX naudiaer ObicTpo pacurHpATbed. Ho BumieTpoe pace
wnpeHse cONpPOBOIKIAETCS B3PLIBOM, NOSTOMY . H HabJio-
JAWTCH Takue clel)HIecKAe 3BYKOBHe 3({eKTH, KaK no-
TDCeCKUBAHUE W Hp.

KapeTauud — onacuoe fBNeHHe, NMPHBOSANIEe K Paspy-
OICHHID [)360'-114.‘( OPraHod nacoca, mosToMy e IleUﬁXO,&HMO
NPy ILPeiKAaTh,
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HAna HopMmadisioll paGoTH HacocOB (HOpPMaJbHOrD BCa-
CHBAHHA) HEOOXOAMMO, yro0m MuniMaasnoe abcosorHoe
naBjelde B OGJACTH BXDJAHBIX KPOMOK JonaTok pafouern
KoJleca Pmin APeLLIINAA0 YHPYTOCTh NapoB KHIAKOCTH [pH
HAHHOH TEMIEDATYPE Pom, TO €CTh Puin> Pmw. LA coladI0-
ASHHS 3ITOTO YCJAOBHA Ipemae BCero TpelyrTca NpaBuHilb-
HHIE PACYETH reoMEeTPHYCCKOH BLICOTEl BCACHIBANHA H Pa3-
MEpPOE BCACHIBAIISH MUHUHY.

TIpe aToM HeoGXOAHMO YUHTHEATE BO3MOKHOE YBOJAMTE-
EHE ACAAYH HACOCOR 1IpH 3MAYHTENBEOM KoJeGauHH ypoBIId
BOIb B HCTOYHHKE (HANpHMEP, BO BPEMH Narofka)., OnmT
[OKA3LIBAET, YTO B TAKeM CJFyYae MNOBHIUIAETCH OTHOCH-
TeAbHas CKOPOCTh LIOTOKAa B KOJIece, yBeJHYHRAIOTCA BHXPE-
06pa30BaHHA C OTPLIBOM IIOTOK& OT JOHATOK H B KOHEWHOM
cyeTe NPOHCXOAAT KaBHTAUHOEKBIC Pa3pYIUeHEd.

He ecaegyer Taxme [JOOYCKATE YBEMHUeNHs dacTOTH
BpalleHHs Hacocz Be3 AOKHON NPOBEPKH, TaK Kak HpH
53TOM BO3pacTaer TMofaya, a BMeCTe ¢ HeH VBeNHUHMBAETCH
H ONacHOCTE KaBHTALHH.

HaxoHen, Heofxogumo ofpaliaTh BHHMadHe Ha mpa-
BHJBHOE KOHCTPYHDOBaHHE BOJONPHEMHOH YACTH NaCOCHLIX
ycTanoBOK. OcoBeHHO 3TO KacaeTes KDYNHBIX BEepPTHKAJb-
HhIX HACOCOB ¢ KOPOTKHMH BCACHRBAIOIIHMH TpPyOamH, T/Ae
MaJeiiliee 3aKpyuHBaHHe [IOTOKA BO BCACHBalolield xamepe
MOKeT RPHBECTH K YCHIACHHIO HepaBHOMEDHOCTH pacipefe-
JIEHHS CKOPOCTSA H JABAEHRH y BX0JA HA JONATKH KoJeca
H ONACHOCTH KaBHTaUHH.

B rtoM cayuae, ecad AcHCTBYIOULas HacocHad YCTAHOBKA
pafoTaeT B YCIOBHAX KaBHTALMH, HeCOXOLMMO NpERAe BCe-
T0 BHIACHHTL HDHYHHH, BHI3BABIIHE €€, TO £CcTh YCTAHOBETH
OpHYHHEL IOHHXKEIHs HzBJCHHH B NPOTOYHOH 4actH pabo-
uerp KOJCCa, a 3aTeM IPHHEMATh pellcHke, MHorga xasw-
TAUHI0 YCTPAHHTL HesoamowHo. Torda ang pafoudx opra-
HOB HacOta HCIOJMLAYIOT MaTeépHadn (HeoBpaBoTaHHEN uy-
r'yH, OpOH3a, YLEPOAKCTAasd H HeDXKAaBeHWlafg CTANH) HaH-
bonee crofikde k kasHTanWH. CrofikOocTs Meradaa npoTHB
KABATALMONHLEIX pA3PYHICHH MOMeT MORLICHTH TaKMKe 4a-
crora 06pafoTkd 4 WAHGDOBKA ero IOBEPXHOCTEH.

Huorma kaBHTZLHID MOXKHO OCTAHOBHTDL, YBEJAHUHB 1aB-
feHHe B Hacoce B DesyJbTaTe TMOAAYH HEKOTOPOH YacTH
HKHAKOCTH H3 HANOPHOTD TPYGONpoBoAa BO BXORHOE naTpy-
00K no CHenHaJpEO YCTpOeHHOH OGROANOHE JTHHHH,
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§ 6. TOHATHE O THAPARITHYECKOM PACYETE
TPYEONNPOBOJAA HACOCHOHM YCTAHOBKH

[Tpu mepeycTpoiictBe coopyXeHHRE  CHCTEM OpPOLICHHR
ITH BOZOCHAOMEHHA B XO38HCTBAX UACTO BOIHHKAIOT BON-
pochl, CBIZaHHHE C THAPABJHYECKHM pacueToM TpyGompo-
BOJOB, W MAIOAHMCT 1I4COCHOH YCTANOGKH [OJKEH YMeTh
pa3PeINKTD HX.

PaanuyaioT conpoTHBAEHHSI, CBH3aHHHE ¢ NpeoJodeHH-
ev TIEPOXOBATOCTH CTEHOK TpySONDPOBOLa IIPH ABKKENHH
BOJHOTO NOTOKA B HeM {TRAPABJIHYECKHE CONPOTHBAEHHA ND
JINHHE TPYyGONPOROAA), H MeCcTHBIE TRAPABJIHYECKHE COMPO-
THBJIEHH B BHJE BHe3alHOro yBeJdHdeHHS HJIH CYXeHHT
ceueHds TpyBonpoBoia, ero NoBopPoOTOB, PA3AHUHHX TpOlH-
ITHKOB, KPECTOBHH H up.

MoTepn panopa Ha TPerHe, TO €CTL HANOD, 3aTpayHBae-
MBI Ha npe0dONeHHE THADABJARYECKHX COTPOTHBJACUHA MO
paune  tpydonposona ! xmaMerpom d, ONpelesIscTCH HO
hopMmyie;

hw_.h.l :S(JIQE' (57)
e So— YIEALIoe CORPOTHBIACHHE,
{— nnuna TpyGonponocma, M;
Q — nogaua, Mifc

YhemsHule CONPOTHBJAEHWA S I8 HCKOTOPHIX AHaMer-
pPOB CTAadbHHX (8bHcieHsl mo Gopmyac ©. A, Hlesexesa
npu Kozpgunwerte wepoxoparocTH a=0,012 u cxopoctH
ROAM B rpyGonpoBoie vz 1,2 mfc) M paa acBectolement-
HEHX TPy® (BBIUHCAEHB TIO CORpauieHHOR  QopMyJe
H. H. ITlasacezxoro mpu n==0,011) npusenentl B TabJsH--
ue 2. :

loTepy nanopa Ha NpecaofeHHe MeCTHHX COnpOTHBIE-
K onpeaensdlTes no Gopmyne:

ol

ha=e 5o, (58)

rae ¢ — Ko3pHIHENT MECTHOTO CONpoThsaennd (Tabn 3);
U — cKOpoeTh LBHKeNH MHJKOCTH B TpyGe, Mfc;
£ — YCKOpENHe cBOCOATIOrG nafermid, papHoe 9,81 mje?,

[Tosgme K cyMMapHBIE NOTEPR HAanmOpa B TPYGONpOBO-
AC PABHH!

u?
hv: =h""-Jlr‘! +hwu :(5 OIQ2+EG 2g ) ’ (59)
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Tasauma 2 ¥aemsusie conpoTheaenna S0 ANA CTAALMKX
H acBecTouemenTHLx Tpy6

Cratenne TpYGir (FOCT 875253, TOCT ID13—364 [\ evveime ‘
—_— Bl 25 H T TRy{dm

mupan BT {TOCT 3332603
AHUMETD pacheIiun
FCACOUOT @ BHYTpentitii o4, Mie pracue rEhl
TPOXGIA, MM RUAMET, MM ENYTPLIELHI Q. M%e
anaxerp
125 450% | 1256 4538 {1062 0,1089* [0 266,86
150 500* [147  509® | 4485  0.06222* 115 1054
175 600* [173  B10* | 1896 002384 141 42,7
200 700% [ 198 7007 9273 00115% 189 8,095
245 800% [ 224 800* 4,822 000566 235 2,80
250 a00* | 232 900% 2,583 0,003031% 279 1,12
300 1000% | 305 [000* 09392 0,001736% 322 0,623
350 1200 | 357 1200+ 0,4078 0,0006605* 368 0,257
400 1400* | 406 1400 0,2062 0,0002918* 456G 0,0813

Mpamenanse * pSosHaveRs guaveTp TPYS corascan TOCT 40i5—38,

Pacxor Q. mpoxoaswuft wepes IpyvHoupoBof  Iao-
Mafnlo F, onpefeasioT o ypasuenrw (27),

Mnomanes cesuenust  TpyGompoBona F BHWUYHCIRIT Kax
IIOIARE KPYTa:

F= % ~0,783d". (60)

Huaserp TPyGE MOKHO OMPEREHTL H3 GOPMTAL:

d=113]/ 2, 61

rae d — aHaMeTp Tpyo, M;
€ —asagaEBHG pacxom, mYce;
¥ — NPHHATAA cKopocTh BOALL B TpyOe, wfc.

B cmcTeme  TpyGoOmpeBOAOB  LACOCHOH  YCTAHOBKH
{puc. 15) HMewTCH ABa YyuacTKa, AAA KOTODHE TPOBOANT
TEAPABNHYCCKHE PRCUCT, NGITOMY, MOMb3YACH NPHBEICHIEL-
MH 3aBHCHMOCTHIMH, PEHCCUIITRIBADT OTAEJBHD FQMJIIbIe IOTC-
PR Bo BcacHBaWwenM (0T BXoma W 10 Nacoca} hu‘g 4 B HA-
noprom (0T Hacoca 10 Gaxa) f

3aTeM BX CYMMHDPYIOT,

Zkﬂ-‘:hwﬂ +hm"

H 1o ypasHeHHwr (37) HaxOIsT ROJABIA Ranop HACOCHOH
ycranosku A 8 . TeoMelpuueckyir BLIcoTy [fp moabema

18
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Hacock!l u HacoCHBIE CTaHIIMH

BOABl ITACOCTION YCTAHOBKH ONpCAelsioT KaK PA3HOCTh OT-
weToK  ypobHell B HapmopHoM (B. ¥.) u BOLOMpHEMHOM
(H. ¥.) pesepsyapax (puc. 15).

Inuna peacupawiierg TpyGOTPOBOa B HACOCHBIX Y-
TanoBKax ofuune He npewmmact 30—40 w; LOTYCTHMEIC
CKOPOCTH Unan IPF ZHAMeTpe TRYOH A0 250 Mwm paenm i—
1,25 Mfc, a npu mwaverpe 250 mMm H Gonee — 1,2—1.5 Mic.
Haropiee 1pyfonponojn MOTYT HMeTh pasHY IJREY, H
uN ZHaMeTp o0LMHO OTpPeleddoT TeXHHKO-3KOHOMHYSCKHM
pacdeToM.

ITob3yach lpHBedeHHLIMA HODMVIaMH, MOXKHO onpene-
AUTh, HATNPAMED, B DACTOJOMKENHe OCH HACOCA NO OTHOMUIe-
IO K YPOBHIO BOJIL B HCTOYBHKE TIPI AONYCTHMOH RaKyyM-
MOETPHUCCKOR BHCOTE BCACEIBAENSA T1ACOCA.

TEpusep. Onperemite oTMETKY ocy Hacoca (puc, 18) npu: moaa-
3e— 120 JAfc, gHamerpe BCACKBAXIETO UATPYORa — 250 MM; paHne Bea-
crrsatoned amamn =40 v H ee guaverpe f =350 MM,

AonyeTHMAA PAKYYMMeTPRUCCKAS BHICOTA BCRCMBANEA (Mo Xatajory
racocon) patwa 3.8 M. OTMETEa YpoORES DOAM B NPHEMHOM peaepryapce
102 a. Ha BcacuiBaomed JENAM YCTAHOBJIEUE ONWH TPHCMHMY Knanaw
2 ceTkoll, TPH xoneua Io 90° n ozmn cymammnh Nepexon.

FeaveTprIccKYIo DHCOTY BCACHIBAHMA HAcoca onpenensgesm no (op-
wyae (53).

fng aroro mo Qopmyae (59) naxonwm Ay, 3nave-
s §y ANA d=350 MM naxoiHM mo rtabaHuc 2, a noTepH
nanepa o paaune no dopmynce (57):

hu,, =5olQ*==0,40783X40X0,122=0,23 m.

3areM no TafaMic 3 onpeledacH cyMMy

Ii= 1CIID.Hnan+3CRon+1Qm:p_l ¥ 6+3x0,6+1x0,1=7,6.

IToTepu Hamopa Ifa TpeogodeHHe MCCTIBIX CONPOTEBIE-
mii naxosy mo gopMyae (58):

1,22

W :0,56 M.

o
kwMZEEQ_g— :736

HNoapwie NnoTepw Hanopa BoO BCAaCHIBaOmed JlHIH:

h”’s = h'“,-m +hy =0,234-0,56=0,79 w;

U, = = 2

4 12w 4 - : L H
Qx4 _ —l‘—xf;:2,45 sic; U = 2.45 =0,3 M.
= 3,140,252 L g 29,81

b Jaxay N 2574 49
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Tatmnua 3 3Havence x03DHHUACHTOE CONPOTHEAEHHS

w4 57 78 8D 80500 284 08 iR 5D B9 R0 BORSRID 50w
it 371 oﬁpene.ﬂfﬂuﬂ nOTEPb Hanopa Ha "peﬂﬂo-ﬂe“"e MECTHBIX "; N ;F]T \/;)
CONPOTHBJCHMR fe \-{%’J . \%{%
> HHus
. nEs O 50
= kil

=

Exema? Bxod 8 | Crem 2, finabng | Cxema 3 Mpuem- | Crema 4. Npusm-

mpudy dez pac- | ouepvermni drod \nar cemrg 083 | Hond xagoan_c TN
wﬁgeguﬂ. E: 258 !%yﬁy =01 |xngnana $=223 | cemnod. €= 58 .—é"l'_a_?_T < "
. . Q%
- — "ffg?(} # %
5| L P ki
— _ l__ = My P ,: d
BT Z 7
| ek
Cxema 5. Obpam-| Crena & Konewo ¢ | Cxema T Konend Cremo 8. Nepexod l N L
Hetii Kmoadh,  |yenom80°ne nop- | yenom 45 Ly bmiUU C A, |
£=17 MO HOMY CODITIE =045 L=4f : TS
penmy, & = 05+ 0] ; N 7,
e i £2
. L] P i
= ; - ¢
o Y 2 § o ;
= : i
?J’.? w3 50 68 7 8 im0 N T

Cxeva G flepexod | Cxema 10 Tpounuk [ Cxema 1} Toptnux | Cxema 72 Tpoidrius
pacaipagatud- | 8 noamem nanpal | venpatattug or- nfu fgﬂdgmﬁﬂe#uu
[=- B ] =4y

[E 7 S R e e R 000 000 600 6900
£=427 Akt £ = 41 derénenus £=20 : -

Pue. 16, Cropuwdi rpaging aast nosfopa nacoror thaa JI n HI
i {FOCT 10272--73).
CﬂeﬂoBaTGJ‘lb!lO, IeOMeTpHYeCKasgd DBLICOTa BCACHIBAHHA |

Hacoca

o TOrQ HAH HHOro Hacoca. [TosToMy nepeceueHHe KOOpRHHAT
Heg=HY" — oy — 2 =4,8-0,79—0,32371 m.

¢ nckoMuMHe @ M Hy B noBoit yactH KAeTKH Gynmer osna-
U4Th IpHeMJeMOCTs 0(03HAYEHHOTO Ha Hed nacoca, [lociae
3TOTO BLIIHCHBAIOT CREHENHA, HeoOXOAHMLIe JJd paboTw
H JJ19 yCTAHOBKH Hacoca (K. O. 4., MOLIHOCTE, YACTOTA Bpa-
UleHHs, BHCOTA BCACHBAHMA, DasMepH H IIp.).

Haa nopfopa hpuratens HecOXOZUMO 3HATh: BHA 3Hep-
THH M TMN NMepenadd, NMPHHATHA AAA HACOCHOA YCTaMOBKH,
iCNoJHeHRe Nacoca, MOIIHOCTh ABHTATENRd, YACTOTY Bpalile-
Iug Hacoca ¥ ADPYrHe ZaHHHe, YTOUHAESMble CO CHELHAAH-
CTAMH-3HePreTHKAMH, ’

Ipn HenocpeRcTBeHHOM COERHMHEHHH 3JIEKTPOABHTaTeld
¢ HACOCOM WX HACTOTA BpalileHHA M HCIOJIEHHE JQAMHEL
HTh OAHHAHOBHMH, MOIHOCTD IBHCATENAS] ONpeAeNseTcs
o hopuMyre (48).

IIpu pemennofi nepemaue HCTIOMNEHHE ABHrATEIS H HA-
C0Ca ¥ HX yacTOTa BPalUEHHd MOryT OLTh PA3MHYHBIMH.

i 51

TakeaM 08pazoM, OTMETKa GCH HACOCA NOJKHA OBITH He §
Sosee 1024-3,71=105,71 m, i

§ 7. NOABOP HACOCA U HBHTATEAS
No KATAJIOTAM

MopGop HACOCOB NMPOUIBOIWTCA MO COOTEETCTBYIOILEM |
KaTajdoraM ¢ TAKHM pacueToM, yTofnt ofecncuuBannch Tpe- 3
GyeMaa nofaua ¢ H nancp Hy DPH MaKcHMAaJBNOM X. 0. 1. §
macoca. Ho mpolle nonb30BaThCS CBOAHEIMH TaGAEmaMu
ran rpadukaMu karagora {prc. 16). Ha sTux rpafmkax B
KoopAiHaTax Q) uw f/ maneecnnl KJCTKH {Moas), orpannuu- §
‘Bawowue o0JAcTh ONTHMANLETOIG UPHMEHCHHA [0 K. 0. /1.

&0
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MongiocTs ABHFaTexs B 3TOM cayuae onpefeasercs (op- ]

mysoi (49).

J 1 HACOCHLIX YCTATIOBOK ¢ MOIUKOCTRI) ABMraTenei 20
OPHMEHATE ACHHXPOHHLIE §

150—200 xBT nedscoofipasiee
KOPOTKO3AMKRYTHE 3JeKTPOLBHTATCIN, KOTOpPHe oleciiedH-

BAOT HAJEMKHOCTE PAaBOTH B NMPOCTOTY OGCAYKHBAHHA NPH j

HenmocpeleTBeHROM cogiullelHy & HacoCcoM,

HPH HAMHIHE YKA3GHUBIX JdalHbIX JABHMATCTH caeayetr

]'IO,HGHPHTI: TAKKe 10 COOTBETCTBYWIIHM KaraJjgoraM HIH

CHPABOYIILIM MATEpPHAJJ aM, OTKYA3 BHIHCLIBAKTCH pDasMe-

PR H Apyrue NeofXodnMbLie cBeReHHs,

KOHTPOJBLHBIE BOIMPOCHI

1. Yre Takoe nmacocHas yCTAHOBKE M kaxODLL ee OCHOBHME gacTd?
2. Yro Takoe TeOMCTPUMESCKaH BEICOTA EBLacLIBAHHA M reoMeTpHuecKad

BLICOTZ NATHCTAHFW, BAKYYMMETPHUECKAd BLICOTA BCACKIPAHHA H MOIO- J
MeTpHUeCKass BLhlcoTs uarineraduws? 3. UTo nasnipaercs momadedt Hacocd |

W cpelnell cHopocThln TpyOGonpoeoga? Kakopel crnocoll namepeunud 11o-
gavy Hacoca? 4. Uro vakoe Hanop Hacora B HANOD HACOCHON yCTaHOBKM?

5. Uro Taxge MOWHOCThE HacHea H yacocuofl yranosku? 6, Uto Taxoe

OB REeMIBI, PHADABITHHECKHA | MEXAHWUECEHE K. T. . nacocar 7. Kax on-

pelenseTcd reOMCTpHMECKAs BAICOTA Boacenannn macoca? 8. Uro ragoe

KappTaups Hacocon? KAROBR MPHUHHE H cAencTREA kaBHTalhn? 9. B uem
CYHIHOCTE THiPaBaiueckola pacueTa TPyOOMpPOBOdAa HACOCHON YCTaHOB-

ku? 10. Kex noaofpath THD Hacoca Aas ofceleuedds 3aTaHHHX aHa- |

genuil pacxomd M lamopa?

-6 -
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KJACCH®UKALHA H YCTPOWUCTBO
JOTTACTHBIX HACOCOB

§ 1. KIACCH®PHKANMA M CTAHOAPTH3ALLUA
UEHTPOBEXHBIX HACOCOB

UerTpofemnlie nacochl 00bYHO —KiacCHPHUMPYIGT IO

NPHHLAIY, YKA3AHTIOMY B clenyomel cXeMe.

I HermpofestHate HICE0b: I

e wreny pa-
fouux Konee

g Budy pa-
Jovux koses

Ra wancimpysn~
HYuy ROPRyce
T

flo pacagaome-
Hiti o fana

|

Phxocmyney-| (€ 8080amR 50y - Cocedom u [ BpUIOHANS -
vaMBIE U wn Bradois fo- mapue o HOZO WEDGAHE-
MHOaEmY N o1 e noneco i LOFBEMM sy o Sepmi-
B ¢ 8y xemapon- ROpnyCa HATBHI20
Hurd Ga000m i UEROPHEHUS
Cnequdnakgn
HQIHATEH LR
|3€Mﬂeﬂamr &o 2%0}{;::5 Exqibitbig |Agmesuancielfimamensisi
L) (&) & {(A) {m)u g

OanocTynenuathle, HIu OQHOKOMECHHIE, LCHTPOGeRHbE
13COCH BLIBAIOT C OAMOCTOPOIIHMM BXOJIOM BOAM Ha pato-
1e¢ KOaeCO — KONCOMBHEE Hacocw (pue. 17) U ¢ AByxeTo-
porHEM Bxojom (puc. 20).

Y KONCO/IbHHX 112c0COB paboee Kodeco 3akpemfenc ua
ROHNe Bana, KaK Ha kOucoaH. Bax 1e npoxopur uepes mog-
SOJTIHH KAHAJ, KOTOPBIE [103TOMY HMeeT Hawfo.zee Npo-
CTYI0 (opMy -— NPAMOOCHOTO Kauada. ¥ HACOCOB ABYXITO-
['OHHErG BCACEIDAHHA BaJl IPOXOLHT Yepe3 ToXBOASIHL Ka-
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HaJ, BCAEACTEME Wero ero $opMa YCJAD:KHSerTcs, npHoGpe-
Taer NOJYCIHPaJbHHHA BHA.

Kpome Toro, ieuTpoGemibie HACOCH MNOAPA3ASNAIOT HO
pasneMy Kopnyca OTHOCHTEIRHO RBdAa HA HACOCHL € OCeE-
BHIM HTOPLORBDLIM PaibeMaMH.

OceBoil pasbeM KOPOycd Jyulie YAOBIETBOPHCT
TpefOBAKHIM  CTPOHTCABLIIO-SKCIYATAUROHHOA NPAKTHKH,
TaK Kak obecneudpacT YMCHBIIGHEE PasMEPoOB MALIHHHGTO
34414 CTAHUFH 1§ MO3BOJASCT BLIDONHATE pasBopky UEHTPO-
femHOTO Hacoca Ge3 OTCOCHUHEHHA ero OT BCachiB4IOLIEro
Tpyfonposeas.

B Copetcrom Cowse Bce JOMACTHEE HacocH CTanzap-

TH30Banbl. CTaHAapT 2 JONAacTHbe HACOCHE mpelCTaBaser i

cofoli OrpaHuueHHBHl CHUCOK HACOCOB, H3TOTOBMAEMMX HA
3aBORAX.

CTaunapTi3anaa 03BONSeT coKPATHThL THCIO BHAOB HA- §

COCOB, CHHXAET CTOHMOCTL HX H3TOTQBJCHHA M TapanTHpY-

eT B3AHMO3AMEHSEMOCTh AeTajdell LACOCOB (Tak KAK BCE HX 3

AeTaniid IiO])MHJIHSDBaHH) .

[lo cTaHjapry BCeM HAcOCaM MNPHCBaWBaETCHA MapKa — i

YCJOBHOE COKpanleHite HAHMCHGBAHEE,

Hume npusoguTcs MaprupoBka Hau(o/lee vacTO ¥iuOT-
peé.ﬂﬂBMﬂx B CCIbCKOM X03gHCTRE HacOCOB 110 i

rocT 1027273,

Koncoabnsie Hacocu ofosnavatorces Gykeama K 4 KM 1 |

HMelor mapkn: aK—Q: 0 aKM—Q/H, roe a — 1HameTp
BXOJHOrO natpydKa, yMeHbilierimeld B 25 pas H OKpYyrjeH-
Hudf, MM; K- KoHCONBHLE, (. H H — cooTBeTcTBENNO mO-
gaua (M%4) u uanop (M) Hacoca NpPH Yjmaz. Hamnpumep,

Hacoc Mapku 4K-90/34 — xoHconbHBIA Hacoc C AHAMETDOM

pxogHoro nmatpy6ka 00 wmm, mogaued 90 m%/u u mamo-
pom 34 M.

HacocH oanoxonecnsie ¢ ABYXCTOPOHHHM BXOAOM BOABI
1a koaeco ([OCT 10272—73) oboznauvaores JQ—H,
roe [l — ABYXCTODOHHHH BXox; Qr—TnoZaua BoAH, M%/u4;
H —nanop, m.

BepTukaabAble KOHCOABHLIE HACcOCH obo3nayaTes Oyx-

goii B i umewnr mapry DB—Q/H, rae Dy— nuamerp ua-

NCpHOTO natpyOka, MM, B — BepTurauspunlii; {Q— oaaua, §

mi/¢; H —nanop, M.

IMpu npumenenns oftowersoro (nefasoBoro} patouero |

KOJIECA B MapKy HACOCa BBOAAT AONOJHHTCABUEe 0603Ha-
uenusn. Hanpumep, Ans Hacoca ¢ 6a30BLM palouHM KoJe-
‘com Mapru 1000B-4/40:

54
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1000B-4M0  — koaeco Gazgnoe;

1000B-4M0-1 — xoneco ofitoucHHoe;

1000B-4/40.A — KDJIeCo, OTAMuL0e OT Gd30n0FO;

1000B-4/40-0 — YacToTa Bpanlelys, OTIAHUHAA OT NMOMINATBHOR;
10005-4/40-M — ABYXCKOPOCTHOH MBHLGTCHD.

Hacocwn BepTHEaIbHOTO EcnoMuenHsa (puc. 19) oranga-
TCH OT TOPH3OHTAJLHBIX  HE3HAYHTENLHLIMH pPasMepaMH
NIOIAAH AJA YCTallOBKH; DOITOMY Hx HeaccoofpasdHo He-
NOJB30BAaTh HA HACOCHBIX CTAHUMAX ¢ 3arayGJennblM Ma-
IUHHHBIM 3&J0M,

MuorocTynensatrle HACOCH DA3NHUAIOT TPEX THIOE:
MUQTOCTYNEHYATHe .ceRiuolHe (MC), MHOrOCTYneHyaTHe
ClIIPadbHEE, ¢ pabouHMH KoJecaMu OANOCTOPOHEETO BXO-
aa (M) w MUorocTynenyaThie cNHpajbible, HMEKIIHe Aep-
BOE HKOJECC € JBYXCTOPOHHHM, a OCTadbHHE — ¢ CIHOCTO-
ponbeM pxodamu (M),

MuyorocTyneHuatie Bacocs MPUMeHSIOTCA A BOJIO-
¢nabKeHns, THAPOMexXanH3alHM, OTKAYKH HIZXTHHIX BOJ,
NIITAHEA KOTJIOB M B JPYTrHX of6AacTAx TeXHUKH, Tie Tpe-
GvioTes Gofiblike Hanopel. B »THX Hacocax BOLA [poxojur
I0CAe0BATENBHO Yepea HeCKOJbKO pabouux Konaec, cMOli-
TIPOBEHIEX B 011H0M koprnyce. Hanop Hacoca paBen cyMMe
HATIOPOs nOCASA0BATEEHD DECNOJOXKeHIIBIX KoJec, Npoly-
CKAWILHX OAWH H TOT e PACX0H KHJIKCCTH.

MuorocTynenyaTeie ceKUHOEHEE HacOoCH MMeloT ofo3Ha-
vepa  HHCQH  (TOCT  10407—70). Haopuwmep,
HHC 180—212: HHC — ueHTpoSeXHBIl CeKUROHIBE Ha-
coc;  Qr=180 —mojaua, M%y; H=212-—~uanop, M
IDH Mmax- .

Ocolyio rpynny (cneuMansHOrO HasHAUCHH®) TOPH3OH-
TaJNLALX UCUTPOOEKHEX HACOCOB COCTABAAKIT HACOCH JJS
NEPEKAYKH SHENKOCTCH, CcOREPIKAlHX B3BELICGHHHE YacTi-
N eKanbHbIe, TeCKOBLIC, 3CMJIECOCH, GarepHhle, HarQTas- .
JAHBaeMBLIE H0 THIY KOHCOJBHBIX, H apTe3HAHCKHe HACOCHL

Bee uenTtpofemHnie HacoCH, NMpeayCMOTPEHHHE cTAHAAD-
TGM, DACCUHTAHH HA NPHEBOA OT 3JeKTPOABHTaTeNell TpH
HenocpecTheHHOM coeluHennyn yopyraii mydroli. Ognaxe
Hacocw tHna K MOryT mocTapAsAThCA ® €O HIKHBOM AJId pe-
MeHHOH mepefaud. :

§ 2. KOHCTPYKUHH UEHTPOBE)XHBIX HACOCOB

Ientpoberkaile nacocH KONCOAbHOro Thna K mmHpoko
UDHMEHAIOT NPH MePUKAYMKE YHCTOR XOJA0AWOH BOALI B npo-
MBUUTEHIOCTH, CedLCKOM XO3AHCTDC, HAa TPAHCTMOPTE ¥ NP.

9%



T ——

2 &\wﬁ

s
N

Pue. 17. HenTpoGemnull HACOS KOHCONBHOTO THiiA!
I — kpuinsa; 2 — Eopuye; J — pabodce Kozeco; 4 — casteHHE, 5 — Hafupka; £ —

KpHILKA CANBHMKA; 7 — Gan; 8 — CTefika; 4, O — nogULiiinke; il — 2aauuR §

anck; {2 — oTeeporasy /I — ¥LhOoTHeHHE.

Ouu npeacTapagoT cofoll OAHOCTYLCHIYaThe [OPHIOHTALDL
Iikie HACOCH, ¢ OMHOCTOPOHTHM BXO/0M BOAB Ha KOJeCO C
nogavefi or 4,5 10 380 M3/u upu Hanopax of 9 o %0 M.
Konconsksle macoch (pHC. 17} cocTodT H2 Kopliyea 2,
KpHIlIKH kopnyca [, pabouerc komeca §, Basa 7 B OmOp-
noli crofikn 8. PaGouee kodeco 3 € OJHOCTOPDOHIIMM BXOAOM

KPCIHTCH HA KOHUE {KOHCOJH) BaJa 7 NP NOMONIM raikH

i wnonxn. [ToEBOLSINMI KAHAA Macocd, BHNOJHEHHEH B
KpHITKE Kopoyca J, uMceT 2HJ TPAMOOCHOTO KOH(Iysopa,
ofecTeyHBalOLIEre OCCBOH BXON /KHIKOCTH Ha pafouce KO-

aeco. Boaa, seifpowiennag H3 pabousro KOJAeca, OTBOIATCSE |

ro cnapasbHoMy xaHaay (ynuTKe) xopnyca. Buxoa Bodb
H3 "HATIOPHOTO NATPYOKa B HamopHE 1pylompoBo;l pache-
nAowed nog yraom 90° x ocu noaBoma u MOKer OHTB HO-
BepHYT cooTBeTcTREHHO (pHe. 18) Ha 90, 180 u 270°, n sa-

BACHMOCTH OT KpeILIeHHs CIHPaabHOTO KOpIyca MIMHILKA- '

MH K OMOPHOH CcTOliKe,

B onmopHOBR croffke UpH HOMOUIH pacnopHOH TPYOLI E |

ABYX KPBILIEK 3aKpelliensl mapukonoanuinuky 9 w 70, xo-

6,0

Pire. '8, DBodvoscieie TOICRCHEE Hanopiora natpylsa  KODLoJniuoro f

HAacoc,
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[opEe CJYHKAT omOpoH Aas Bama H QERKCHPYIOT HOJOMKeHNe
OTHOCHTEJBHO OCH TaK, 4rofbl KCAeco HNPE BpAlleHKH He
RaCaaoCk CTEHOK KOpllyca. (Cmaszka NoIUIHIHHKOB HHIKAA.
BhicoTa ¢TCAHHS Macda B BaHNIE KOHTPOJHPYETCd Macho-
yRA3ATENEM. : .

Jiag yMeHbInelHs oOpaTHOH (Wlenesof) yTedkH KRAKO-
CTH W3 OTBOASIIIEN0 KAHAAA BO BXOAHOE OTBCpcTHE pafoue-
ro KoJeca (Uepes NPOCTPAHCTBO MEXAY LCPCAHHM €ro JHC-
KOM H CTCHKO KOpliyca) [0 BJANSHHEM Da3noCcTH Jabie-
HIA Py H py HPHUMEHfI0T NpocTeHlIyH KOHCTPYKUHIO IVIOC-
KOTQ KOJBIECBOro YILIOTHeHHS /8 y Bxofa Ha pafouee KO-
J16C0 HACOCA.

Jlna pasrpysxd paGouero kosaeca OT OCEBOrO AaBJeHRA
¢ HAPYXKHOA CTOPOHE 3aAHero gucka fJ ycTpaWBaloT KOJL-
neBoe YUIOTIEHHE H DasTpysounnie orsepcTHs /2 Bo BTYJ-
we xoaeca. TIpH OTCYyTCTBEE pasrpPYsOuHLX OTBePCTHE B pa-
fouem KoJdece nefoabliEX Hacocod AofaBounoe ymaoTie-
HIIC HE TPHMENdercs, H OCEeBoe AaBJeHHEe BOCIPHHHMAEBTCH
uoaipHnnKkamMu, G yeTpoHCTBOM  KOJbUEBBIX YILIOTHEHHE
MOMIIQ O3EAKOMHTBCH [IPH PACCMOTPeHHH letaJdedl ICHTpO-
e HLIX HACOCOB.

JAs nIoTHOrO RAKPLITHA 3a30pa MeXay KoplycoM H Ba-
J0M {B MECTC ero BLIXCAA HAPYHKY) YCTPANBAKT CAJBHHKG-
BGE YILIOTHCHHE, COCTOAILEE H3 KODIYCca CajbHHKA 4, Kphill-
KH 6, XJoudatofyMazKuoi HaGABKU I,

[lpn naanywy pasTpysouliblx OTBepCTH B pabouem KO-
Jece DapleHic nepel cafblIHKOM ClUUXKaeTcs A0 3HauellHf,
O.1H3K0r0 K JaBIeHHI0 CO CTOPOHBl BCACHBIBAHHA Py, MOTO-
MY MaA NPEAOTBPALIeRET NOACOCA BO3AYXa Yepes cajbHHK
I cCpefiiHe ero HabHBKH PpasMellaidT kOB THIpaBirHue-
¢KOr0 YRJAOTHEHHS, K KOTOPOMY MOARCAMTCA BOJAA u3 Ha-
noproft wacTd kopnyca. [MoABox BOILI OCYINECTBAAETCA @O
KaHaldy [ CTeHKe KOPUyCcd HIH mo ocofol  HApyXKHOH
TpyOKe,

LentpolemHbie Beprukaishoie Hacocs (TOCT 19740—74)
0 KONCTPYKUHH IIaOMHHAIOT TOPH3OHTAJBHLIE KOHCOJb-
iTBI Hacee, MOCTaBASHHHYN BePTHKAABHO, W pedlaszHauenbl
Al paBoTHl B ceNMbCKOM X03ARCTBe (ODOlIeHHE), sHepre-
THEe 1 np. Bunyeraior nx 14 tunopasmepos ¢ nogagedl or
1 no 35 m¥c, Hanmopom 22—110 M W KABNTALHONIHEIM 3a-
nacoM 8—12 m,

OcHOBHBIG nmeTasn Hacoca (puc. 19): pafiogee Rodeco,
Bax u gopuyc. PaGouee Komeco (cTadbHoe vy HacOconB
28B-12, 32B-12 u uyryudoe y 36B-12) ¢ oceBbM Rx0nOM
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Puc. 19. BepTHKAJLHGII KOHCOJbHOLIR Bacoc 2813-12;

| — paBouee HOMeco; 2 — NEXHEA Kpoluikg; & — Aamel; §— Kopnyc; 5— seDxasq 3
KOBMIKa; & — BanpaBaalUlHE LOZWHTHHK, 7 — MOJEoA MWCTOR Boae;;, § — 0Teon 3
DpeHaswHoR moab; ¥, [2 — uannW; J — Baa; If — caAwWe; f3 - PyEAamesTHan 4§
UAMTE; [4 —YyOACTHROUEC KOALLO: [5 — BxOUIOR naTpyGew; [f — sallikthoe Koab-

ue; 7 — XOANAK.

KpelHuTes K Baly QAaplessiy coefuHcHueM. Ban cransuof §
KOBaHHH, OKOJO MOAIFMNHKKA W CAJbHHKE 3aUIHUIEH 3JTEKT- 3

poHANAABKON H3 HepKabewulel cTaln,

Kopnyc cTaapliofl 43 YIUEpOAHCTOR CTaJH, CIHpAIBIBI 3
¢ BepxHefl Kpbiwkoil {y nacocos 28B-12 aBe uyTyHHHE

KDHIIKE — BepXuas u UnXHss), Kopnyc Hacocos 52B-11w

72B-22 ¢ NBYX3aBHATKOBLIM CHHDAJSLHWM OTBOAOM, a Yy Ha- |}
cocob 82B-17 — ¢ Tpex3aBUTKOBBIM, Da3she/IeEHBIM [Iepero- j
pPOIKAMK NS YBENHUEHHS XKECTHOCTH KOPIyca W CHHMEHHST
HaTPY3KH E4 Bal H UOQWHNRHK OT pafHaNbHBX ycHadH. §
Kopoyc Haccca onmpaeTcss Ha cTonfuaThe (YHAAMEHTH
LBYMS JaftaMu N Kpenwrcss ankeplsimu Goaramr. Hacoch
52B, 70B u 82B mocie YCTaMOBKH K BBIBEDKH OCefi 3a7H-

BaiOT GETOHOM 10 CepelHHLI KOpnyca.

Bxoauofi natpyfox macoca 28B-12 oTIuT nMecTe ¢ HHK- §
Hell ®¥peimkolt u Hanpasiaen sHN3. Bozma ofunuio 10ABOART-
¢ N0 MCTANJMYECKHM BCACHIBANOUIAM TpyOam, 4 ¥ Haco- J
coB MapoK 52B-11 u a0 82B-17— 1o 6eTORHOA KoJeHda-
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toit BcacHBammeR TpyOe, NpHCOCMHHCHHON K KOPNycy Ha-
¢0ca 3aKMafHeM KOJLUOM ¢ CAJBHHKOELIM YCTPOHCTBOM.

Ha BepxHefi KpLIINKe KOPINyCa KpPeNHTCA HaNpaBAfie-
il MOAMHOHAK H CAJABHNKOBOC YmiotHeHRe, A salliHTH
caJBHHKA OT HarpeBa NOABOAMTCA ukcrad soma. [lexmnn-
HHKA AHFEO(ONEBHEe ¢MA3HBAOT YHCTOH BOACH ¢ PacX0JoM
0.5—1 afc ¥ HanopoM Ha 7—10 M Bmmle pabGouero.

VYnnornenne pafounx Kogec (IeaeBoe) H3 CTANBHOTO
3AMETHOTO KOJBLA, NPHKPENJeHHOT0 K KOJecy, H YYyTryHHO-
ro VIAOTHAIOUWETO KOJBIA, NPUKPENJeHHOTe X KOpPUyeY Ha-
coca (y macoca 28B-12 k mimmued kpumke). Ileresoe yn-
JOTHEHHE KOJleca MOXKIG PeMOHTHPOEaTh fie3 pasfoprY Ha-
coca, TaK Kak KPHILKA H Tepexolroll naTpyboK cheMHbe.

CoeqHHeHMe BaJioB BEPTHKaJbHEX IacocoB H JBHrATe-
Jcfi— xectroe daanueBoe. Paannum OTKOBaHE 3a OHO
Lenoe ¢ BATAMH.

OceBele ycraHS M Macca pOTOPAa BOCTIPHRMMAiOTCAl nf-
TOIT 3MEKTPOIBHTATEIR.

Hacoch! OZHOCTYHEHYATHE € ABYXCTODOHHHM  BXONOM
BOAK Ha Kogeco ([1) cocrofT W3 Kopmyca /, KPBIIKH KOp-
nvea & | paboucre rogeca /2. Koneco cRIHT Ha Baly Mex-
Iy JAByMs 3alUMTHEIMH BTYJKAMH J8 H 3akpelleHo LINOH-
wolt (puc. 20). Bryaxw sampuIaT BaJa oT H3HoCa W 3a-
KDCILIEEE Ha HeM NpH ToMOn(H pe3biinl. Pafouee KoAeco —
ABYXCTOPOHHETO BXOJR, TOSTOMY OHO DPasTpyXeHo oT Oce-
nhix yerani, HeSoarmHe ocenkle ychaHf, BOZHHKAOLU[HE
UPH HEpABHOMePHOM H3HOCE YIJOTHHTETbHBIX KOMEl B
TIpOLiecce SKCIYATallu HAH nc ADYTHM TIPHYRAAM, BOCHDH-
HITMBIOTCH DAAUAALHO-YIOPHEIM DOZIIHMHHKOM, a ¥ pac-
CMaTPHBAEMOTO0 HAacod — PaIAAJbHBIM IIAPRKOBHIM IMOI-
LIHITHHKOM,

CaipHAKY COCTOUT H3 KOPIYCA, KPHIIKH 4, CAABLHUKOBOM
HalHBxy §, Kosblla THAPABAHUECKOTO YIIOTHEHHA 6 H
rpyuabyken /8. TopHoBas noBepxAQCTh TPYHAGYKCH Cy-
MHT OMopofl AnA cajpHuKoBOH Wabnaxd. IlonTa®Ka canb-
INiKa NpOK3IBOAHTCH HamuMHOE Kpbliukod 4. I'mapapamue-
CKOE YINGTHeHHE OCYHIRCTBAALTCA NOX HANGPOM BOAH, NOJA-
BoanMofl mo tpybkam 7 u 74 H3 oTsepcrhit /& B KpHINKe
KOpIyca.

Onopamn pas Bafa CAYKAT DATHANBIO-ONOPHHE INAPH-
FONOMITEOHEEA 2 W[5, pacmoJoXeHwHe ua Kpormrefrax
ropnyca . Cmaska WapUXONORIIHENEHKOB IycTad. ¥ Godee
Knyuaerx  HacocoB  THRA JI npUMEHSIOTCH  HOAUTHNIHKH
CKOMb3ginero Tpenna ¢ KEAKOH konblesol cmazkoi. Ox-
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Pre. 20. UeHTpodcainl OINOCTYISHMATHE HACOC TT1250-65 ¢ ApyxeTo- 3

POHHHM BXOAOM:

| — xaphye: 2 — ROfENEUK; J—= Bad; 4 — XpHIEA; 5 —nufpexa; § — yunoThe- §

EHe; 7, {4 — TDYORH, & — KpLuhixa EOpIyCad; 9 u {9 — worena; 1f — npofra: 12—
pafoues Koacco; A— TRyandyRea;
pa;, 1§ — BIYaKA.

JaxieHnre UOIMLETIIKOB  BOLSHOE — YEPCs  KaMepul i7. 3
Bpamenne Bana — UPOTHE acoBoll CTPLIARY, CCAH CMOTPETD o
CO CTOPOHHI NPHBOAA, IPIE 3TOM BxOAI0N natpybOK HAcoca §

a0Ken OBITE PACHOJOXNKEH C J¢BOH CTOPOHK.

Patoune koJeca pecocos Tona J| HMerT JaCHPHKTHOE §
yIgoTHeNHE ¢ OJHHM 3yGoM. YIOTISTIOUUI 3350D BRINOI- §
HCH MCKAY ABYMS YMIOTHSIOWHMU Koaplavu 9y [0, oano

H3 KOTO]’JBIX—HEHOIIBH)KHDE, JaxkpeaiacHo B Kopoyce, 4
,ﬂ.pyFOE-—HO;LBH?KHOG, FAKPENJIEH) K4 paﬁoqu gonece 'y
BXO0J14a.

yyUpaer BCKEPBITHE, OCMOTD, PEMEHT, FAMESNY OTIEIBHIY e

Tasell WAR BCEre poTopa Be3 JeMONTAM: fpyGonposoIon H g

G

=30 -

/5 — orsepoThe, 8 — MOIWMRALBHE] 17 — wame- 3

Hacocs Titma Jl B OTANUHE OT HACOCOR K HMCIOT AOAY--
CUHPAJLTER NOAROA i COipaabHLA OTBOA. PasbeM KOPWY-9
ca — ropH3OHTaNbHbIA — BL0OAR  BaIA {puc. 21), uUpPHUYEM %
JIAMOPHEL 1 BeackBatolii TpyBONPORCAR MeACOCKHITAIOT: |
e K EWHCHCT UaCTH KOpTyca. Lagas KOHCTPykuMs ofecne-

Hacock!l u HacoCHBIE CTaHIIMH

OTCOETHHCHIS  3JEKTPO-
gpnratend.  Jna 3TOro
HYEHO  TONLKO  CUSTL
KPHILKY Hacoca. B nepx-
rell YacTH KPLIWIKH Ha-
coca Hyveercs OTBREeD-
¢Tie, 33KPHITOE  Opos-
LOH, KOTOpOe CaOyMUT
1T HPHCOSTIHSTHA
TpYyOEH BAKYYM-HACOCA.

Hacocsr ¢ pByxcTO-
PDOHAHM DXCIOM WMEIOT
OAIBUIYI0 BEICOTY BCa-
CRIBAHHS, YCM HACOCH €  ppe o] Hentpodekimll ogsocTyes-
GIACCTORPOHHHEM BXOJ0M,  garwi macoc Ttena JI ¢ OTKHﬁyToﬁ
II0ZTOMY OTIH HATILTH 1K RPBIUUKOH H TIPHIOLHATHM DOTOROM,
poxoe TNpPHMCHEHHE D
ODOUIEHHH B OCYIICHYH,

MHorocTyneHuaThie HACOCH BBIIYCKAZIOT TPCX  THIOOB!
MC; M u M. Ha pucynke 22 noxasad Hacoc Thna MC —
COK‘}_LI/IOHHBII‘:I NATHCTVIIERIATHH Hacoe «KomcoMomen», KOTO-
PH# cOCTOMT W3 BeachBawmedl 6, ueThipeX TMPOMEKYTOY-
NelX 4 W HADODHOH 3 cexuMi, CTAHVIWX Ooaramu 5. 3a pa-
GOUHMH KOJNEcaMi, 3aKPEIIEHHBIMM HA Dafdy IINOHKAMH,
FaXOAATCA NANpPaBIAIINe ANNapaTH, OTJIHTHE BMecTe ¢
EOpnycamu cexunii W caywaiune orsopaui. [Toxsom mep-
Lofl CTYNEeHR Kodsilckoil. OccRoc JlanTenne BOCIPHEEMART-
cs raapaBinyeckoll nsToll /. Boaa, upowmeguias yepes 3a-
30D NATH, OTBOAKHTCA To TpyOe £ BO BCACHBAWIIYIO CeK-
miw nacoca.  Jlna  mpepoThpauiends  moaceca  BO3IAYXA
LITYTPh HACOCA CAJBHHK BCACBIBRIOLICH CEKILHI HMeeT THA-
PEBANTECKIH 3aTBOP, BOAA K KOTOPOMY NOABOEHTCA W3 OT-
BN1A ICPBOM CTYHeild 10 KaHaday 7, TPOCBEp/JIEHHOMY B
pefipe Beacwrampmeli cexnmu., Baa BpaHlaeTcd B II0/IIIHI-
HHRAX CKONL3ANIErD. TPEHHA, PACHOIOMKCHHHIX B KOHCOJSX
Epafinax cexiuit. TTOTIMHNEKKY AMEOT BRAAALILN ¢ Safifn-
T0B0H saauskoil. Cwa3ka NOLLHNHKKCB — KOJBIEBAS.

TopuoBwii pasbeM KOpOnyca W OJHOTHINCCTH CEKLHI
TO3BONSIOT BBEINYCKATEL CEPHH KOMITAKTHBIX HACOCOB C pas-
TEYTILIM YHCTOM cexruft (u pasHwmiMu Hamopamu). Ho ra-
Kad KoneTpyKIHA Tpebyer nommefl pazfopKU Hacoca H OT-
COBTIITENNA BCACHIBARRTIEND H HANOPHOTO TPYBONpOBOROB,
T0ceTh LanTerrRolt OCTANGBKH BCEro arperata 1as oc-
MOTDA 0 OpeMOInTa.
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Hacocsr Tunma HC umenr mempmnd x. 0. 4 no cpabe-
(TN G ,‘IiJ}THMH THONAMH, Tk K&K IDHMEHHCMBIC B HHX CHO-
cobLl pasrpy3kn oCeBHX ycHAHNH  (ruapaBaHueckan IATa,
pA3rPYSOYHEIC OTBEPCTHA K T. N.) CBA3aHB ¢ AOMOJHHTENB-
HOE YTEUKOH MEAKOCTH, & CNeJOBATENLHO, H CHEMXEHHEM HX
2O BEMHOTO K. T I,

Muorocrynenyatbie ctHpajblbie Hacocs THna M B MM
XaDaKTEPUIYIOTCS XOPOUTHMH THAPABAHYCCKEMH H SKCNAya-
TAIHOHHBIMH KAaueCTBAMH H BBICOKHM K. M. A., HO HMEIOT
(GoBIMHE TaDAPHATH H CTOMMOCTE, CJOMIIH B H3TOTOBJEIHN.
[TosTOMY npEMEREHHE HX D CeJAbCKOM XO3AHCTEE OTpaHH-
ueHo,

Y MHOTOCTYNEeHYaThix CTHpaJhHEX HACOCOB THIa M Bee
paboue Koneca uMer0T oAHocTopounuit Bxoa. Jns ypasHxo-
BCUIHBAHHA OCEROrC JABJICHHS HX VCTAHaBJAMBAIOT Ha BNy
napaMmHi, ¢ TPOTHBOIOJOXKHLM PACNOJOKENHEM BXORHEX
OTRepCTHE, ‘ :

¥ MHOroCTYIeHYATHX CHHpadbHbIXx HacocoB Tuira MJIL
pafioyee koJeco TEpBOA CTYTEHH YCTPOBHD ¢ ABYXCTODOH-
HHM BXOJOM, @ OCTaJIbHBIE — C OJHOCTOPOHHHM. DTO Aena-
cTcs IJA YBEJAHYEHHA BCACHBAIOUIEH CNocobNOCTH HACO-
¢4, 4TO OYeHb BAaXKHO NPH NepeKauke, HanpEMep, TOpaded
boab. Mcnonb3yloT HX B OCHOBHOM AAf NHATAHHA NPAMO-
TOYHRLIX KOTJOB Ha TEMIOBEX ICKTPOCTAHIHAX,

B OpOCHTEJARHHIX CHCTCMAX C 38KPHITOH CETBI0 H&CTO
HAXOAAT HpHMeNeHHe MHOTOCTYNEHYATHE HACOCH MAPKH
3B-dyXi, re 3 — ycroproe 06o3HauerHHe KOHCTPYKUHR Ha-
coca; B — poxsnol; dy— Dnamerp wHanopHoro natpy6ka,
MM; [ —UHCcN0 pabOuHX KOJeC HACOCA.

Brinyckawor nacocsl B mcnonHennsx 3B-200x4 (germ-
pe pabounx xoseca, nojada 120 pfc, papop 206 M) =
3B-200%(2 (ama paBouux xoaeca, noxauya 120 afc, Hanop
106 m).

Yueno cTynenelt y Takkx macocon 0083aTeNnHD NapHOE.

Opeaesiax NDapublx CTyleHel DOAa MepeTekaeT ¢ OAHOLO
KoJeca Ha LpPYroe N0 BEYTPEHHHM KAHAJIAM, OTIHTHMH B
ROPIYCe, A Ha COCE/HION IApy — NG HapyXHOH TpyGe.

Ckpamuuunle  HeHTPOOEMHBIE  HACOCH — CeKUHOHHRE
MHOTOCTYNeHYaThIe OOrPYMHBIE 1HACOCH, NPHCNOCOGAEHHEE
A28 noavema BOAB H3 GYDOBHX KONOAUeR (CKBaXuH) H
YCTanaB/JHMBaeMble B HUX YDORelb IoX JMHaMHYeckHA. Bu-
U¥CKaTea OHH TOJEKO B MOJTHOM YeTaHOBOUHOM KOMIJIEKTE
C sjeKkTpogBHraTeneM, B BRAS CHel{HANBHBIX CKBa*KHHHEX
HacocHbIX arperartos,

CEKUAS;

4 —m IPOMEKYTOTHAA

CeKUHA;

6 — cxeMa ApKEHH® BoARL [ -— ruApABNAYecKdaAa mata; 2 —TPYSa; §-—— HANOPRaA
7 — KaHaa.

f — BeacHBaOMlan CEKIHRA;

Pue. 22, Iarnerynenuarn®t ceknnonHsif Hacoc «Komeomoser»:

a — naapea;
5 — S0TH;
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B nacroamze mpeMg 3aBoJur TAKHC afperatli 13roTab-
JAUBAIOT ABYX BUAGE: CKBAMKHHHNE HACOCHBIE ATPCLATHL 10- 3
AYUIOIPYRHOr0 HCUQIHCHIHA H CKBEMHEHLIC HACOCHBIR arpe
TaThl MOTPYAHOID HCIOJHETHA. E

CEBaMUHNHE 14C0CHbe arperaTh UOJAy-
NErpyXHOTO NCeTodNe HH A —3T0 KOMILICKT H3 M0-§
IPYEHOTO CKBAXHUIMOLG HAC0Cd, COeJHHCHHOIO TPEHCMHC:
CHOHMBIM BajoM € 3JeKTPOABHCATEICM, Paclo]0mkeHIHM;
Ha JHCBHO [OBCPXHOCTH CKBAKHUEL, BrinyckawT KX Thex)
smapok: ATH {A — apTesuancknil, T — rypOunuuf, H — na-
coc), A {A —apreavanckuii) u UTB (11— uenrpodexau
T—c¢ tpancuuccuonduy BanoM, B — soaamon). ;

Apresnauckue nacocu ATH—310 CcrBamMHHY
lie arperaThl ¢ TPAHCMHLCHOMHEIM BaJoM H Tpex THRO
pasmepon: 8, 10 w 14 (ycuoBHLA BHYTpeHHAH Auamerpd
CKBaHCHITBI] . ‘

Haopumep, nazoc ATH-14-1-6: ATH — apresnanckuh
TPAHCMUCCHOIHLM  BaJ0M, [4— MuHHMAJLHSA yCaoBHuH
AHAMETD CKBAKHHE (BILYTPeHHHIl AuameTp olcaanulx Tpyd)
(MM), yMEEBIIEEHEIA 8 25 pas, JONVCKAKLULE PasMCLIEHHe
B HCM arperaTa); | — nopagkoBHE HOMeD MOJeIH Hacoraj
6 ~—uncao pafouss xoaec (CEKLRH).

CKBamHEHEBIT HACOCHBIH ArperaT ¢ TPAHCMUCCHOHHEIM
sanod mapky ATH-8-1-22 coeTour n3 pabouero  ysna —4
coGeTeedtio Nacoca, HANGPHOTG TPyOOIpOBOJa ¢ PACHOJ0Y
JREIHBIME B HeM TPAJICMACCHOHERIM BaJOM i TpPHBOIHOTG
y374a, COCTOSLIEre K3 CramdHEl 1 3JEKTPONBHrarcid
{puc. 23}. ]

PaGouuft y3ea wiH HacoC M0 KOHCTPYENMH OTHGCUTCA M
TPYINe HeHTPOHEXKUEX MHOTOKOJISCIBIX CEKUHOHHEIX HACOY
COB B CKBAWUHNOM ucnoaderuu, Kopnye cro cGoprsli i
OTHeJbHHY UyTYHHEX CERLME, COSAMUEHUBX MITHJILKAMME
BHYTDH KOTOPOLO PACOONOMEH Balk C HACAKEHHBIMH HA Herd
paGoUUME KOJCCaM, 1

Kamnaaa cekina—-3T0 JONATOUHHE DNOIYOCEROH OTBOM
OTIHTHIL BMCCTe ¢ NOMATKAMH HaTPaRAsQMIero  aAnflabaTd
Hacoca. CexUnonnag KOUCTPYKUHS TO3BOASLET 10BOJHHY
NPOCTO H3MeHsITh upcdo cTymeHed B Hacoce, a caeiopad
TENRHO, 11 €0 Nanop. i

Pafoune Hogeca oDMUHG 38EPHITHE  H YHaroHaJbIHER
B pmarodanennix pafiounx  KOJeCaX BOXA JIBHIKETCA noxg
yroM 45% K ocd, WTO 003BOAAET  YMCHBUIHTD APy NN
AMaMeTp HACoca NTPH HCNOJALIOBAHIUE €r0 B CKBAXKHHAX Ma

JIOT0 AHAMCTRE,
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D4, Anexvpolsurateis W
roobka  Hacoca §

Pue,
OpHARCAHAT
ATH-14-1
i — u4ara,

& — npHpoaiai
pouman  rafika;
210K POIEHMETENE;
wan ABurdaTeTa;
9 — onopuat cratiiia;
TeTuHAR MYPTa.

2 uydTa  NpHPOIHAL; 3
paa; 4 — peryiupo-
5 — wnenka, 6 —
7 — nycToTeanit
8 — BNl K20EIN;
J§ — cOSAHHHE-

e ¥

OuopamH BALA CIYKET §

-i‘ rofUIHTHHEY,  De3HHOBHE
!“' BTYJKH KOTOPHX  YKPen-

JeRbl © rHeanax Hanpab- 3
JAaiomere anmapara. Brya-
Wi WMEIOT BUYTPH JLONC-§
Bhlg KaHABKM I CMABKH]Y
u  OxJaxieHHf HX TPY-§
HIxcA NOBCpXIocTed H Ba-
Aa. Tfo sTtum  KaHABKaM §
BOAOH  BHHOCATCA TOoUaB-
WHE B HOALHIFAKH GECTH-
np necka. 1llefiKkd Bana B
MecTaX CONPHKAcAaHHA <
pPESHHOBBIMH BTYJKaME 3
XpOMEDULBATLL
Hamopietit  TpyGonpo- §
poa cobupaeTca  H3 3
IZeNBIBIX  CEKIHH,
HAEMBIX (PIaHnaMHE. 4
Tpir TPyGOMPOBOAA MPOXO
IOHT TP 2HEMHCCHOHNBIHY
TIpHEOAHOA BaJ, Nepefarndy
WKl BPAWEHRE OT BJEKTY
pOABITATENS K 11ACOCY, B cThiKax ceKlHit Maloploro Tp)er._
fiomposoda pacnogarapres uylyHHule KpoHWTCHuE € P :
SUUOBLIMH Hanpan.nmomnMH HD,LLLUPIHE‘IHK&MH HPHBOJI.HO
pana. Ocesble KAHABKH Ha BHYTpeHHeH NOBEPXHOCTH BKAR
ABIIA CAYMKAT AAfl NpoXofia BORLEL © CcMASLIBAHAA WCAKH
Baﬂﬁpnsonnoﬁ Bax MOHTEPYIT TAKKC M3 CTLEJIBHBIR yceg
HHH, COCTEHARMBIX MYTaMI C [1es0H peapfol, I]OYSTOM} HH
coc BpalllaeTca BNPaBa. [lefikn BAJOB XPOMHUPYIOTCHE A
npejoxpaHeRna Ax OT H3HOCA U ROPDO3UH.

T T
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Onopuas cTalHHEA CAYKRHT OHOPOi ANE JCKTPOARHra-
Teld W Beel HacOocHoH veranosei. Oua upelcTasdader co-
GoH UYTYHHYIO OTJHMBKY B BHIe YCeueHHOTO KODNyca C XBai-
PATHHM OCHOBANHEM H C KOJEHOM, K KOTODOMY KDenfiTCH
TpyGONPOROABL HAMOPHEH, PXOAALIAA H3 CKBAMHIE H OT-
BOAANMA BoAY K morpefuTtenio. B cTaHHHe pasMCLIAOTCS
il DOAMHNNAKH, BOCMDHHHUMALUIHE QCEBRE VCHJHA.

B Pepxiefi wacTr KoJdcHa umcercd CAJBHHK JUIA YOJIOT-
HCHAR BHXONE NPUBUAHOTC Bajia 1 Tpy0iKa uJas MojpBCAA
LOJIBL, CMAYABanlell pe3HHOBEEe HOAINTHHKN Iepel 0YCKOM
HACOCA.

B npoliecce pafoThl TONWHIHHKE CMa3LIBAIOTCA Mepe-
KaUHBAEMAN MHIKOCTEIO.

DneRTpRgeckue JnWraTern  arperatos ATH (puc. 24)
XapaKTepH3yIOTesT CAeAyIoMmHUMH 0cofCHHOCTSIMH:

1. Jdas BOCODHSTHA THXDABAMMECKHX YCHAMA (B TOM
YUCJIE H QCCROTG JABJCHHA) H Beca BRAMIAKIMHXCH AoTadlch
arperaTa B 3/JeKTPOJABAraTesde YCTAHOBIEH PafHAJNBHO-
YAOPHHE TIOANNTIHAE,

2. Baa sacxtpousuratTend BLIMQAHEN MOJILM AT NPo-
xoda TPaHCMHCCHOHNIOILSG  BaJa K PeryldpoOBOMHOH Talke.
C nmomotmpie rafigd, onupantaefica Ha MygTy CTOTODHOTO
VCTPORCTBA, PETYAHPYIOTCH .3230PH MEXAY palounM Kose-
COM M HaNpaBAAINNM eMMaPaTiM Hacoca.

3. B Bepxurol uacTh 37eKTPOABHTATENA BMOHTHPOBAHO
CTOTMOPHOe YCTPOHRCTBO {(XpamoBOro THma), He JONycKalo-
Uce BPANMIENUN pPOTOpA guuratensy B ofpaTHOM HAUDAaB-
JelHY,

CKBaXHHHHC MNACOCHBE arperaTh THOA
IITB neckonrke oTinyaiotces ot ATH, PaGoune koleca
AFPeraToB BHNOJHAIT € PAZHANRABIM H JIHATOHAJBHEIM
IngweHnoM BOEH. JlonaTodubld oreol— cTaredoil. Bepru-
Xa3JbHple OceBble YCHIHA B Hacoce (Bec poTopa, BAJ4, pa-
Bonere. Koaeca H SaBNeHAS BOAB)  BOCOPHHUMATCH Lua-
pukozoir oaTolf, paciiofoKellofl B ormopriofl cTaHHHe, MOA
JsHraTeneM.

¥ ewrawuuunx arperatan LITB 10 [ITB 12 sosmoxen
IPHBOA OT AW3EAd C FOPH30HTAABHEIM BAJICGM H KaplaHHoi
heperadel wepe3 KOHWYECKHH DeAyKTOp, Haxoammmiies na
UIIOPHOE CTaHHNe.

Bee pacemorpennwre macoennie arperatsr (ATH u 1ITB)
l(permazHaueHsl ANA DQLAYH TeATPECCHBHON ROARI, CONep-
Kainedt qo 0,1% ans IITB v qo 0,59 ans ATH uo wmacce
TBCPIEX MexalHucCKAX DPHMeced.

I )
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Puc. 26, Ofuuyi pull HAacOCHOTO arpera'ra:' ; 27 28 29
B apP1e3HAHCEOM NOTPYHHOM HCNOMHCHHH
i — ABuraTenk; 2 —ceTEa; 3 — nacoc; 4 — ol 32
=2 patawf  Knanan; 5§ — Kafcae; 6 — HanopH — i 25
8 "‘j TP¥GOLpaBoL. :
23
. N
2 CRBaXHOHLIH 1HacocHbH Z
B30 a ATPEraT B NOTPDYMRHOM HC j‘
243 W noRHeHHH (pHC 25) mpeacTas
& Afer KOMIJeKTHBLIH arperar, co: ,
gz § CTOSMUMA 43 CKBAKUHHOLG CERIU
ondoro redrpofexknoro  Hacoca S .
SNEKTDOABHTATENR H BOLOTOLEEeM SN !
Hulx TPY0, VEEPMHBAUIKX HACOCH B z
Hulft arperaT B CKBaKHHE B IOABe} s
MEeHEOM  COCTOHHUY, DNeprus K bl
SJCKTPOABHTATCAX,  PaclOAokKeH: < | -
HOMY B CKBaXKHHe [IHXKe HacOCa W
LIOZBORUTCA CEEPEY IO CIIenuant4
nomy xaGealo. Bxojaxoe fais BOAM] ? < S
OTBEPCTHE  HACOCA  HAKONHTCH & ;
MEXTY [IBETaTe/AME 4 HacOCAMH 1 g ®
3alONIIEHO CeTKOH.
Hacocunf arperat, uofiBenieiy ! L
AHA B CKBAXKHHE Ha KOJOHHe BOwj : !
EOTOABEMHLIX TPyD, onyckawr b
BOAY Ha Takyle raviuny, urobbl 7
BCpXHHE (JaHell Kianannoi KO L :
b DPOOKK HAXOAHICA HHXe THEAMAYES £ —— ] #
= CKOTQ YDOBHS HE MeHee YeM HA g, 5
1,5 . [IrAwe saexTpoOIBHraTeN ! ! 7]
NOMKHC HAXOAMTBCS Boime $u/b > \ iy
Da CKBAMHHE He MmeHee  ued g l P j
Ha l m, ;
== __.J Hacocrme arperatsl  norpy s Puc. %, Torpystnak Fllécﬂgz‘ BaewrpoasHratens THna
HOTO HCNOMLienuds  ofbednHenb § UKD nacoc S%B-IO-SO?TESH&H- {— kopuyc crarops; 2, 3= nakeru
CrHHyio  cepmio ¢ ofosnaucHue §—Srimxa; 2 — npysuskes manGa: Hinan meande §Lonba - ka-
BUE (3 — sxekTpoNBRrateds TOTPYKHOTO Thua, Ll—uen v o Dl Loy i 07 6 3 H — HOAUHRHUKORE Dianie
poGesxnmft, B — 118 101auH BOAH). - SRR, 7 KAAMAHAAR  HODRGie: rAtINORKS: g & G CmATERE; | §—
Ha pucywke 26 npeacTasaen CKBaHHEL HOTPyxHON M § g0 KAamaka:. 10 Tafxa 12— mmnmer - HS e Nomre
wacoc SLIB6-10-80: 2 — anextpudecknd, L1 — resTpobe paoH i semhTme yn 19 Tor R ta anh e | Ko
HElfi, B — BOXOROABEMHLIl ATperaT MOTPYKHOMO HCMORH et Pt Sk o 17, B8, 52— yuaoTARTERs e
HHF, 6 — MHEEMAABLULE A9 3TOrO N2C0CA IuaMerp pal g O e a0 20— npomeny- 2 ~'Somual 31— nan, 9o manwe.
yeji KOAOHHH 0bcalnux TPy6 (mMm), YMennweunul 5 25 pas] 'r.‘él.—"'?ﬁg.”ﬁ.%"“ﬁ "’g—‘mm*ﬁ*éi 24— E-i%m;fﬁhﬁ“‘;%‘f{"ﬁ"’%“ﬂ"é‘,fﬁﬁ,ia i
3 nEOF_'H‘Oe Kﬂnbno;gz_éim;&:g;.{;. g;: “Q‘:ﬁpﬂcmf’ﬁ"lje-'f“;’ 29 — BRHT; - 50 —
o8 BDIRRA noalnxnERK. * fractREd; B mafba; 23— musoa:
HIOAHPFMUR NHIHHAp.
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13 —ronava, wm3/y, 80— mamop, m. Erc paGoune OpraHm §
{paGoune Kogeca u HANPaBASOWIKE ATNAPATH), 3alHTHHE ]
UHAHEADPE, 1IpoOKH, H30ALPYIOHIIe KOJBNA N APYTHE Jle- §
TAJIN BLINOJNEHM M3 MacTMaces, Paiuaibline NofMAINE-
KH 1T TOAOATHHEH pe3sHaOMeTanAnyeCRHe,

Pamnanbspic o yOOPHBIC MOAMIMIEIKA Hacoca cva3zhia- §
OTCA BOAOH, OTKAUMBACWON 113 CKDAMHHBL, 4 NOAINNNIHKH
Apuratens (puc. 27} — wactoll mojolt, saauBaemolt B Io-§
JIOCTL €70 KOpPMyca uepes npobry /5 mepesn OMyCKaHWeM B
CKBAXKHHY. 4

JaekrposiruraTens tHna [I3/IB  coctomt us craropa,
poTopa, NOALMMONMKOBBIX IUHTKOB, HSITBL, NOANATHHK2 W}
muadgparmer, Kopnye CTatopa NpeacTaBiafeT CTANLHYIO TPY- 4
Oy /, B KOTODYI 3ampeccoBaH naxeT cratopa 2, HaOpaH-
HEIl U3 JHCTOB 3AcKTPOTEXEHYecKo# cTaqu. Potop cocTo-
HT H3 Bajda 27 ¢ HampeccoBaHHbIM MakeToM 3 takof xe
2TCKTPOTEXHUUecKol cTaqn,  [loauMOHWKOBBlE MHTH 6 H:
34 — AHTHC, YYTYHHOIE, B KOPINYC KOTOPHIX 3aNpPecCeBAHE S
DCIUNOMETAINYCCKHE BTVJIKM $5 MOAIMNHEKOB, k

[Mata /6 W NoAnATEPE & — 3JeMEHTH  VIOPHOTO TOA- |
IHMHEKA, BOCHPHAMMAICT oceEwle yCHANA. uadparma 9,
VCTaHOBNEHHAsn B auuile J2 aBurareds, ypasluopelllABaeT 4
nepenaji AABMeHHH MEXAY BIUYTPeHHCH MOTOCTLIO HJICKTPO- 4
IHBHraTeld H oKpyxalollefl cpeloil, ROTODPHE ROZHHNKAeT OT
PACUIHPEHHS BOJAH, HAXOAANIEfica B KOPOyCe IBHTATENs, )
Harpesamwiueiica Bo BpeMd PadbolLL :

FepMmerHsauus aBHratess or [CPEKAUHBAEMOH  BOJH §
nfecreynraeTcd PE3UHOBEIMA Koablamu [7 # 23, Manme-
TaMH 28 u pguadparmof 9, a3 samuTel BOVTpeHHed [HOJI0-
CTH ABHraTeqs OT MONAZANHA MEXAHHYECKHX LpHvecelf H3J
nepexkaunBaeMolf  Boab  CAYKNT npeckocOpachBatedh 26.%
ITpu nopMadsuoit paboTe Hacoca ¢ro rOJOBKAa 5 NONKHA]
Goith 3arayfiesa B BOIY MOX NHHAMHYECKHI] ypoBeHh Haj
[—1,5 ™.

§ 3. OCHOBHDLIE JETAJIH
IHEHTPOBEXHDBIX HACOCOB

K oCHOBHEIM peTaIsaM JeHTPOGeXKHLIX NMaCOCOB OTHOCHT
¢s paBouee KoJA0COo, KOPNYC, HAUPARIAOIAA anmapaT, BajLs
LOJIIHAHIKN, CANBHHKE H T, I, 4

Pafioyee Koneco — Bakichuias AeTadb 11acaca, TaK KakK;
OHO HETOCPCICTBEHHO OCYIIECTBJACT CHJAGBOE Bo3feficTaHE!

0
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Ve 0% - o
Pue. 28, Padunce koueca ¢ OIHCCTONOHENM BXDA0M:
= epeinnG guek; 2 — CTYUIIA; 3 — 2apHHR MHCK; 4 — nomarKa.

43 NPOTEKAWMYI0 KHAIKOCTL H TEM caMLIM TepefaeT efl
FHEPTHIO ABHraTesd,

[To RoweTpyximn komeca MOTYT OHTL ¢ OAHOCTOPOHHHM
I JByXCTDPOHIIHM BXOIOM MHUAKCQCTH,

PatGouee xomcco ¢ OLUOCTOPOHHEM BXO-
AOM minkoetn (pue. 28) cocToRT 3 HepegHeTo {Hapyx-
}.’CJ){"D) Aucka I, saguero BHYTPEUHErO0 AHCKA 3 cO CTYIIH-
IiUINQ U 0matox 4, DACHONUMEHHHIX MeMAY JAHCKAMM,
4 CTYIMUe 2 DpOPesaeTcs WIMoRouHan KarmaBka.

. Has wacocos Manofl momayu (LHIII-10, apTesnanckie
dcocur W nmp.} paboune Kogaeca c¢ OZHOCTOPOHUAM BXOIOM
HHOTda NHe BMeT IapyXKIoro NHCKA (Koneca QTKDBITOTO
THna), B Taxux Hacovax KOPNYC NOJIMEH HPHNETATE K J0-
naTKay ¢ MHHHMAJbHG BO3MOMKHBIM 3830]’)0M, HO npH 3Kc-
}r;g}faTguHu yRasdmHoe TpeGoBalide- M0 PasHAM NPHUEHAM

- Bulaemkusaercd, i pafota macocon BCAEICTBHE YROTH-
EEEH?’I me;lesvmx NOTEPE YACTC OKA3LIZZETCH HEIKOUOMEHY-
o . Q3TOMY pHMelieHre COTHDETHX KoJice B HﬂCOCOCTpOC-
UTH Orpa”HiYeHo,

KU'[f_‘\(:al‘]\.ll:)eHMymec'TEa'M HACOCOB € 3aAKPHITBEIMH PAGOUIMK

TECaMI CAelyeT OTHECTH TaKMKe HOJHYHe B HX XapakTe-

71



PHCTHKAX TOLOTOH KpHBOfl MOILHOCTH, NPH KOTOPOH HCRJK®
yagTCsl Neperpyaxa 7eKTPOMBHIATEAEH TIDH BCeX MpakTH-
WeCKH BO3MOKOHX 3KCIEYATAIHOHHMX pexHMAaX. 3
Jlomatkn pafouux KoOJeC TeHTPOOEKHEIX [Hacocos 130- 4
THyTEH MO XOAy BPAalleHHA Hasaid Hx BXOJHOR Kpai KO- 4
JKeH FMeTb 3aKpyrjeHHe, a BRXOMHOH -— CPES. Yucao aona- 3
Tok ofbuHEe KoJdebaercd ot 6 Ao 8, HO clelHAaAbHBE HACO-3
bl UAA 3ATDASHEHHBIX KALKOCTeR € Leblo yBeUURHHS Ce-]
wenns KABAMOE B KOJece YCTPAHBAIOT C MEHBIIHM THCIOM 1
aogatox (0T 2 Ao 4). .
Pafouyec KoJeco ¢ ABYXCTOPOHHUM BXO -4
AOM HMeeT ABA NAPYXHWX H OLHH BHYTPeHHHH JHCK COf
crynmned (puc. 29). Takum 06pa3oM, 00e NOROBHIKE s5-3
JfIoTes Kak Oul CAaMOCTONTEABHEIMH pabouuMH KOJIECAMHE 3
OAHOCTOPOHIIAM BXOROM; KOHCTPYRTHBHO OHH coeiUAEHE
TaK, UTO OAHA CTOPOHA KOJeca NpeACTaB/HeT 3epKabHOS]
nzobpaxenue Apyroi. : 4
Kopoyc Hacoca — UylyHHAs HAH CTAbHAH MaCCHBHARY
KOHCTPYKUHS, cOCTOAIIAs M3 ABYX Zetaiel — cobcTBEHH
Kopayca M KpHlIKH, PAybLeNHHAIOMAXCA B BEPTHKAALHOHY
miockoctu {cm. puc. 17). B cofpaHHOM BHAE 3TH ABE AC
Taad o6pasyloT BHYTPEHHIOW ROJOCTL MM pasMellenH
pafoucro Kodeca, NOABOAA KA KaHAN H CUHDAJEBHHH OTBO-]

83
w2 8 asngmox
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Prc. 29. PaCouee XOICCO © JIBYXCTODONHHM BXOAOM,
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aamuf kanan, Takofi yauTKO- :
ofpasHelfl HOPOYC KPEUHTCH K . A
{14y OMOPHOR CTOHKH B JIO-
fOM W3 YKA3aHHHX Ha PHCYEKE
18 moaoKeHHN.

B apyrmx Hacocax {puc.2l)
KOPUYC H KPHIIKA KOPUyca pas-
NeARIOTCH NPOOABENM  pazhe- Pre.  30. IMomycnapanbRE
MOM B TOPH30HTaJsHON DAOcKo- OMPO%
crd. TNoasogamuf Kawan B T4-
KOM Kopuyce uMmeer (oJee cloXHYI0 QOpMY, a XOPAYC, Kpo-
Me BHIIeYKA3aHHBIX (QYEKUME, BHIOAHAET eme W polb
QUOPHOH CTAHHHEL,

Noppopsamuii kanaa (BcacHBAOIIKHA NMOABOA)  AOMKEN
obeclleynBaTh paBHOMEpHOe PpachpelefcHHe CKODOCTER B
nogepeddoM CEUCHHY MOTOKA ¥ BXOAA BO BCACHBAIOIIEE OT-
repcTHe pafouero Kosacca H MHHNEMAJbHHE CEAPABIHYECKHE
COTPOTHBJAETHA TEUEHHK) KIJIKOCTH,

Hame _BCCTO TIDHMEHSIOT npAMoocEH  Kouby3opHLf,
KOJMbICBOf H NOAYCHBpPANBHBH NOABOIM,

l'l?ﬂmoocnmﬁ KoH{PpY30pDHHKA moxeon (cxo-
RHMHACH KOHyc) 00WUKO HCHOJBIYIOT B HACOCAX KOHCOJID-
noro Tana (prc. 17). Komyc BHpaBumBaeT pacnpefenedns
ckopocTefl H HMeeT He3HAYHTENIbHEE THAPAaBAHUECKHEe CO-
HPOTHBJIEHES, DO3TOMY TaKOR THI MOABOAA XKHAKOCTH K
BCACLIBAKLIEMY OTBEPCTHIO KOJECA BaHIYYIIHA.

Koapnesofi moas0a— KOABIEBOH KaHan mocTo-
ATHOFN CeyenHsf, PacEONOXeHHEA 10 OKPYMKHOCTH BXOAA B
pafovee KoJMeco, HAXOOHT NPEMeHeHHne B MHOTOCTYHCNIa-
THIX CEKIHOHHLIX Hacocax THma MC. Drtor THT noasojna,
HATOMUAAOIIHA CIVIOCHYTOE KOJEHD, OT/ANYALTCH  HEKOTO-
POH HepABHOMePHOCTLIC pacnlpefeseHHs ckopocTefll B cpaB-
HeHRE ¢ KoHpy3opHeM, B ROBeAIIMX KOHCTPYKIHAX Faco-
COR ero He HCMOAB3VIOT.

”HOJIY.(‘.HHpaJlebeI NOABOJ —3TG CIHHPAACBHI-
UB KaHaJ, PACIONOMEHHHT N0 OKPYMHOCTH BXOmAa B pa-
fiouee komeco (pHe. 30). B OTdHyMe OT KOJBUEROTD OH MMe-
CT TIOCTETIENH YBeNMYHBAOIIEECH cedellHe OT PaJHAJNBHOTO
ocnka A, TlosycnHpaneHEe NOABOAL JVUINE PACTIPENEANA-
T CROPOCTH Y BXOJA 11a KOJECO, UeM KOJBTERHE, MOSTOMY
0N HPHMEHSMIOTCA B COBPeMeHHHX HAc0CaX ¢ JABYXCTODOH-
UFM BCaCHIBANHEM,

o OTpomsniit Kawan XOpIyca HACOCA, WJH NPOCTO OTBOA,
A0THER ¢QOHpATE WEAKOCTR, BEIGpacHBaeMyio H3 paboyere

T3



KOJecA, O CIHKATh ce cKOpocTe, upeodpasyd npu STOM 4
KIIHETHYECKYX) SHCPrAIo NOTCKZ B MOTENTHAALHYI0 JHEPTHIO J
naBieHEs ¢ MEUBWAMHA THLPABAWIEcKlME [OTEPIMH, Kon-j
CTPVKTHBILIE (OPME OTRONOB. CIUPATRIILIE CTBOJ, HANPAR-:
ASIOWHR annapar ¥ KoabueBoil 0TBOL. N

COHpaabAmil OTHD A -~ LOCTRACHNO DACIKPTIOULIL-
Cf Kanad yanTKoodpasHol GOpME, OXBATHIBAIOLUIHY BES pabo-y
uee KOJECO 0O OKPY:XHOCTH BRHIXO]d 1 EPEXOAALNY B TPH
moocied gubdyzop ¥ HaAUOPHOTO natpyGra {pnc. 20}.

CHBpANLHES OTROLM H3-3a [POCTOTR KOICTPYKLHH
BLICOKOTO K. 1. J. MOAVYITH IIEPOKOC  PACTPOCTPAHCUHG
He TONBKQ B OMIOKOIECHHX HACOCAX OLNOCTOPOHELTO B
ABYXCTODOTIHETD BCACWBALRE, WO ¥ B MOOTCCTYRRUHATEH
CHUPANBIBX HACOCAX.

OTtnod ¢ wanpapafsNneM  anmapaTto
(puc. 31) B HacToailge BPeMA TIDIMERACTCR B MHOFOCTY
MeNUATHY CceKIHQNHLX facocaX MC. OH nDeacTdaBaser co
fiofi HeloJBIKAOE KoJgoca ¢ JomatkaMuy, ofpasyionliMHg
cepuie cnupadbHHX KaHagos G, Nepexofflux B KaHATH
nndpysoproro Tiia GN. Jaaee pacronaraercd fesmona
TounOe KoAbllenoe npoctpanctno BCD, rie MHIKOCTR Me
ner NEETPOGCKHOE IANPABIEIHE Fa UENTROCTPEMHTSID
10e, U 2aTeM HIVT oBpATHHE Kanadsl DE, xoTophie noABO-|
RET WHLKOCTS K pafoueMy Kojgecy CACAVIOUICH CTYNEHH.4
B ofpaTiuix KanamaX nPeHCXOANT AajibHefilee peobpaso-;
pAKNC KHHETHYECKOH 3HEPTHH B TOTeHLHAJABHYIO. B nexo-
TOPHX MaPKaX MIOTOCTYNOHTATHX CEKIHOHABIX HaCOCOB}
WMCWOTCE It ADYTHe KOTCTPYKIEH DaNpaBrAloiliHy  annas,
PaToB. 3 ]

MesKiy NANPARHOLIAM AMTEPATOM 11 patodws woided
com ocTannsercs HeGodblol pafEanbini 3asep. Hampa
ASIOMIH agnapat Ha 1—2 My mupe pafouero KoJccd Has
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Pye. 31, Dannamiamil nenpapsdoail anoapat.
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coca, Yyeae HANpaBAMWOINKX JONATOK IPHMEPHO TAKOE Xe,
¥aK 1 y pabouero Kojeca, 0o B aocfeaHee Bpems uadiio-
TAETCA TelMelUHs K yMeHbIIEHHIO YHCHa  J0IaTek Lo
3—5.

Ban B QOIMANHAKE — OiHE K3 OCHOBUWX jeTajed Ha-
cocd, Badu H3roTOBJAAMT H3 MapouHBIX cTadcl, TdK Kak
oLl A0aEne o6xanath Goaemofl upounoctsio, ITpu clopxe
u pasopke HACOCOB C© BadaMH ReobxodHMO 0DDAHIATLEH
OCTOPORHO, TAK KK, HECMOTPH Ha NPOUNQCTL, OHH JIETKO
nopTATed H TepAwT OallaHCEPOBKY.

JlAas 3amuTLl BAJIOB OT HCTHPAHHS B CANBHMKAX M OT
KOPPOSHE T4 B2 taieRaloT CMeHHEe 3y ase sTy Ak, Ko
Jdecd 3AKPEHIOTCH Ha BAdy HNOHKAMH W YCTANOBOUHEIMY
raiigami. Potop Hacoca (san B c60pe ¢ palouyHMHE Kode-
caMu) Bo H3bemalue BHOpANMH JoMMeH OLITh CTATHYECKH
oTfadancupoBid  (Tas GHWHEX POTOPOB MEOTOCTYIENva-
THX HACOCOR TPeOVeTCed elle W AmiamMuueckas 0aiallCHPOB-
ka). Ha ognmos xofuue saga BMeeTcd moaymydra pis coe-
TANENHE ¢ BaAOM ABNIATEAd WAl WKMB INAA peMenHof ne-
peravH,

Hag BocophnsiTHg pajHaJbHEIX HATPY3OK pOTCpa IpuMe-
HATOT NOIHMIEL CKOALXKCHEA HJIH KAYEHAR (LHaPHKOHD,[L'
WHIHHKH) ,

WapHkonolITHIANKY nPHMENRIoTCs AJA POTOpPA € Ie-
GOJBLIHMH CKPYAHDIMH CKOPOCTAML BaJja, DOITOMYy HX yo-
TAHRBAKBAOT Hu Hacocax TAnA K ¥ APYTEX, MMCKOILAR OTHG-
cATeNLHO Nefoabline [Ad4aMeTPEl Bada H, C<JIel0BaTe/lbHO,
Mazele OKPYXUBIC ckopocTH. BosiblIod HelocTaToR INAPH-
KOMOIUNNNIHKOB COCTONT B TOM, UTO TIPA HX HEHCUPABHOCTH
LO3SMOIKHO NODPOKILHHE W CAMOr0 POTODA.

IMeaunmnks ckodbiKedus  padoTaior Sodee crdkolHo,
UCM NOLIMHUHEKH Kagellud, [03TOMY HX MCHOJB3YIOT UpH
HIroTORAEHWN BCex Kpyuuplx wacocoe {20HMm, 24HIw,
320 n mp.).

TNoimuiHUKY CKOABMKCHAS HMEWT UYTYHHBIE BRKJIAJBIIE
¢ Gabburoboll 3annBRoi, Cmaska Macasiiafg, yalie Beero
KOJIbLESad.

Ilpy GoNbiiEX HATPYIKAX M OKPYKHEX CKOPOCTAX BaJda
Goace 8 mfe HeofxoAnMo HCKVCCTRCRICE OXJAKILCHHE Mac-
aa. Macio B no/UUKIHEKH NOAASTCH CHeNUAALIHM 11ago-
tOM 1oA gasdcHieM. Tlo BWMX0Ae H3 NMOSWHANHEKOE €ro Npo-
N¥eRaoT yepes (GHAALTP K OXJA24HTeNIb, 4 34TEM OHO HOCTY-
DAt B eMKOCTh Az Aanphedinero ynorpeGaenna. Nogod-
D3 NpAHYARTE bHAS IIPKYAAILNST CM23KH HMeeTcl B Kpy-
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ueIx THOA B u ocesblx Ha-
cOCAX.

B kpymnux HJM CcTienl-
AJbHEEX HAcOcax, IepeKaqu-
BAIOHIHX XOJ0IHYH BOJY, 4a-
CTO NpHMEHSIOT pe3HHOBHE,
TeKCTOMHTOBEIE, JHTHodoae-
Bue H APYTHC IMCAILHIHAKR
¢ BOAANOH cMazxoil. .

YnopHeie NOAITHIHUKHA HC-
HO0AB3YIOT PEAKO, TAK KAK OHK
HempHTORHE Ans pafornl Ha
BRICOKHX OKDYMHHX CKOpO-

NPHHUMAKTC  nATOH CKOAb-
JKeHHA.

Pue. 32, Camenmx (B paapesej:

Y opuyei 2 — royuadyxca; 8 m Jas duxcnposanus Baid

TpyGHa, 4 —naGmaRd; & — KPLIIKE; OTHOCHTENLHD OCH H BOCHpHﬂ‘

£ 7 HaTLaD. THH OCeBHx OaBAeHHH B Ma-

JIEIX H CPeZHHX HACOCAX yCTd-

HABNHBAWT DPaAHANBHO-YIOPHHE IaPHKOIOALIHIHAKH.
CanmpHHKH HpeJOTBPAILAIOT [OLCOC BO3MyXa HE aTMOC

{repel BHYTPb HACOCA HEPE3 3a30p MeXAy BAJOM H KODOY-

COM HJH YTEUKY MHAKOCTH uepes 5ToT 3azop. CasblHk €O-

crouT M2 TpysAGyxca 2 (pue. 32}, nomellennucH Mexay !

KODPIYCOM CafmbHHKa ! M BaaoM, caibErkoBoH naGusku 4,
KPBILUIKH CAJNBHEKA (BAXHMHOR GYKCH) 5 H ABYX LINHJICK

¢ rafikaMe. B TaxkoM HCIOAHEHHH CaNLHMKOBOE YILEOTHE- -3
#He pasMcilaercs ¢ HaNopHOH CTOPOHLI HACOCA AJIA npe— 4

AyupexaeHia OOJbUIMX YTeUeK HKHIKOCTH.

CaJLHEKOBAs HAGHBKA IPHTOTOBJAETCA H3 CNellHaJBHO-.
0 XJI0MmIaTo0yMAKHOTO UIHYPA KBAZPATHOIO CEYEHHS, npo-.
NHTAHHOTO TEXHHUECKHM XHPOM C TPAhHTOM, KOTOPbLIH Ha-

Pe3aloT OTAENLHBIMH KOJARIAMH M YKAAJLBAIGT B NPOCTPAH-
CTBO MeXAY KOPEYCOM caibHHka w Badowm. [locne yrmafl-

KM HAaGHBKY 34XHMalOT KPHIIKOH calbHHka & mpH pasuo-
MEDHOM 3ATHCHBAIHMA TA€K HA UIMHABKAX.

BeaelcTBue 3HAYHTENABHOTO TPEHHS B calbLHHKe BhIEeJs-
eTcH MHOTO Teillda, KOoTOpoe OTBOIHTCH MUAKOCTLIO, Hpocd-

yupatomefics yepes canbRHK. [losTOMy KpRIIKY carabnnka .
HATArMBAOT TakK, uTOGHl Uepes Hero NpoCcaYHBAIHCh KArH |

HMHAKGCTH. B 1IPOTEBHOM Ciydae CaJbHHK OYAET nmarpepath-
¢ M HYXINOQ OYAST oTIYCTHTH TalRH Ha IIIHIBKaX.

76

-38 -

cTax. llosTOMY Yy KpynHHX
HACOCOE DCeBble YCHAHHA BOC- ]

Hacock!l u HacoCHBIE CTaHIIMH

[Tpa AxnTenwioi pa-
foTe HAGHBKA CAJBHHKA
VIVIOTHAETCS,  NO3TOMY
rafiku ero Hajgc NepHO-
IHYECKH NOATATHEATE-
Ecin noBTOpDHAA TOA-
TAXKA He AaeT Heobxo-
JAMOT0 YIJIOTHEEHS, TO
uaOKBKY MeHmwoT. Ha-
OIBKY caJbHHKZ MeHA-
0T uepes  200—5H00 u
pafoTLl B 3aBucuHmocTH  Pme 33 CXema NpoTeKaHus BOJE B
0T CTe{IeHH 3arpasde- lizsgzczi l:(;-‘;eufﬁ ;iﬁ B}{gs;‘;‘{gg MEMAY KO-
HHS HMAKOCTH, ' ’

CafbHHKH Ha
BCACHEBAKIMel cTOPOHe HACOCA HE JOJXIH JA0-
TYCKATh 3ACACLIBAHHA BO3AyXa BEyrpb Hacoca, Ilostomy,
KpOMe EBBIIICMePEYHCICHHEX Jderadedl, B 3THX CcafbHHraX
MMEeTCH ellle  THAPABJHYECKHA 3aTBOP, COCTOAMIIHA H3
KoJblla 6 ABYT2BPOBOTC CeUEHHF, KOTOPHEH pacnojaraiwr
MEXAY KOJbllami nabuBru (puc. 32). K konmiy no Tpyf-
Ke J H3 HANOPHOH Kamepbl HAcOCA OOABOJHTCH IIOJ AaBje-
naeM xuikocts, Ofpasyioieecs 5 CaJbHHKE KOABLO KUE-
KOCTH NpedATcTBYeT I[IPOHEKHOBEHHIO BC3JlyXa B HAacoC.
J{HBKOCTE H3 KOJbIla 6 MEJAJMEHHO, NO KalAdM BLITeKaeT
IIapYXKYy H BHYTPBL Hacoca, NPH 3TOM CalbHAK OXaaMia-
ETCH.

¥naoTheHHe pafounmx Kojec Hacoca. Beuay pasauups
JlaBdeldMH Ha DBEIXOJe H3 pafouero KoJjeca H y BXoid B
1Ier0 KHAKOCTE MOXeT NepeTcKaTb 3 OTBogfAllero KaHanma
(uepez mpOCTPAHCTBO MEMAY NepeAllM JNHCKOM pabouero
KOJBCA H KPBIUIKOH KOpHOyca) B NOABCAMINNE Kanall Haco-
ca {puc. 33). INosToMy nmogawa Hacoca @ cTalleT MeHBIIC
nosauu ero pafoucro xoseca Qy Ha BOTHUNHY YTEUKH HESA-
koetH ¢, Otciona ofbeMHERN X, 0. . UCHTpoDEXIIOTO Haco-
ca paseH

g

1=
OGbeMHBIE K. I, A, IeATDOOEKHOTO HACOCA MOXHO HO-
RBICHTb, YMEHBIIAR YTeUKY XKHAKOCTH. JLJAS 3TOTO Y BXOAR
E pabouee KOJleCO AeJal0T yIJAoTHellne (HeBoabmoH 3asop
oxoac (,25-—0,3 MM) MexIy KoJecoMm H Kopnycom, CrenxH
3TOTO 3430Da HIHAIUHBAIGTCA CPABHUTENLHO OHICTPO H3-32
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Puc. 34. Kenctpykrupitie Gopuu yictoTienni paGonero Koavea neuTpo-
GeKIOro Hacoca.

GoAbIIOH CKOPOCTH TeueHHA B HeM H oCOBeHHO npH HasH- 4
YHH B MUAKOCTH abpasunnnix e3secefl. Jast npeaynpesae- 3
HHH H3HOCA Pabouux KoJdec H KOpnyca H3TOTABAHBAIOT Cle- |

UHANBHBE CMEHHHE YIJIOTHUTeNbHBlEe XKOJbHA, MX 3aKkpel-
JAT 1Ha KOPAyCe d Ha paBoueM KoXece, H OHH 00pasyior
HeOOXOIUMER YNIOTHAKWNE 3a30D. YIIOTHHTENLINE KOMb-
ua ACHAT M3 MaTepraxa fojee CTOAKOID, YeM KOpUyC H
palotee KoMeco Hacoea.

Ha pucyeke 34 norazanm wenone3yeMue B Dacoco-
CTPOEHHH BHMAL ynnoTHelnfi paGouero koseca. HauGosee
npocToe  MNAO0CKOE KOJBUEBGOC VHJOTHeHEHE
(puec. 34, @}, HenocraTrom 3Toll KOHCTDYKUMH SBJSETICS
TO, 9TC TIOTOK MHAKOCTH, BHITEKAWIIAA H3 UIEJH C GOJb-
wofl CKOPOCTLE) B HAUDABAEHHH, NPOTHEGTIGNOKHOM 0C-
[IOBHOMY JTOTOKY JKHIKOCTH BO BCACBIBAKILEM OTBEPCTHH
KOJICCA, MOMeT BLI3LIBATL B HeM HePABIOMCPHOE DACIpere-
jchue ckepocTedl. TTosToMy TI0CKHE VIIOTHAOUIHE KOJb-
1a TPHMENAIOTC 014 GLICTPOXOAHBX KOJeC ICHTPOGEHKITHIX
(TO €CTh HH3KONANODPHHIX} HACOCOR.

YFOJKOBOM KOJXbIEBOM YNJOTHEHHH
{pHc. 34, ©) DBEIXOAHOW 3a30p SHAYHTENBHO GOABINC BXOI-
HOTO, OO3TOMY CKOPOCTh I1a BBIXOJAE 3 IIGIH HacTOALKO
MaJd4, 9T0 He HapYLIACT JABHXKenus OCHOBHOIO TOTOKA INpH
BXOIe Ha JIONATKH Kojgeca. IT0 YIVIOTHEHHC TPHMEHZIOT
B HACOCAX CO CPEJHHM HANOPOM.

Hpu Somplix manopax, coslagaeMLIX KoJecoM LelTpo-
fexIloro nacoca, NMONB3YIOTCE AAaGHDPHUTHBIM # yo-
A0THeHHAMHE (pnc. 34, 8}, OTAHYAIOUAMUCT MUHHMAID-
TIBIME KOIDGUIHEHTOM PACXCIA U HIETERBIMH YTeuKamH,

Ocesoe naBjaeHHe W cnocolbl ero pasrpysku, as yrou-
UeHH" MOHATHA OCEROr0 5aBJAeHHA pacCMOTPHM IICHTpO-
GemHblll acor KOHCONbHOrO Tona (pre. 33},
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Hacock!l u HacoCHBIE CTaHIIMH

OrRHUHMTERRNAT 0Cc00BHHOCTE TAKWUX HACGCOB, MMEOHIHX
pEGU'-!HE Kogeca ¢ QUHOCTCPOHHHEM BXOJ0M, — BO3HHKHOBE-
flie BD BDCMA HX paﬁo'rbr OCeBOTO FH,ELPHB.HHQECKOTO Aa%-
JeHHsA, KOTCPOoL ,’ICI:'I[CTB}"ET NPOTHE ABHMEHHA MKHIKOCTH BD
BCACHBAIOUIeM NaTpybKe HAacoca W CTPeMETCH CABHAYTh Bad
¢ palouuM KoJiecoM B 3Ty cTepery. BosnnkaeT ono senaet-
CTBHE OTCYTCTBHS CHMMeTpHI B paficueM KoJcce ¢ OJUT0-
cTOpoHNHM BXOLOM. [IyCcTb XKUAXOCTE BO BXOAHOM OTBECp-
cTHE pafouero kojcca UMeer fapieHue Py (o6BIYHO MeHb-
e aTMOC(GepHOTo), 4 TO BHXOLe H3 KOJeca, B OTBOAAUICM
KaHale — Py (Goapme atmocdeprorn),

Bangy Oodabmoro cBofOTHOTO TPOCTPAIICTBA MEKAY KO-
JecoM M CTCHKAMH RCePIMyca JAabBficliHe Ha KamAVIO KBai-
paTHYIO CIHHRIY Hapy&IOR mosepxHocTn padouux xodce
{B 1poeTpaECcTRAX B 1 ) MOMKHO IPUIATE OAHHAKOBBIM H
papHbiM P, Ofuwec faBaenne na HapyHilyn TOBEPXHOCTD
3ajders OHCKa (cnpapa) SymeT papHO:

a{Dy2—e?
Prp="P; _.(24—) ,

(D —d)
_'_4"‘—*HJIOIJ.L-'J,EU: HADYHHON UOBERXHOCTH 33TNLTO JIHCEA
38 BLIYETOM NMOO{AJH BaAa.
O6mee JaBjJedne HAa HapYKHYW ITOBepXHOCTh pabouero
KQJICCA €O CTOPOHBL BCACHIBAIKA PAaBHO!

rie

D,1— 2 2.2
Puoy—P; ZEEZB) | p, 2PEDO)

Jasnenve Ha padodee KoJdeco crupasa Gosslle, yewm cJas-
Ba, I03TOMY [e3yJbTATHBIIAY cujaa OyIeT pagHa:

P:Pw—ﬂm=4&—Pﬁi§%2@ﬂ (62)

3710 ¥ ecTb NpubJEKeHHAA BeAlUMHa OCEBOI0 ALapfe-
MU, HAIDABJACHIOTO ClpabBa HaJeBO, TO €CTL IIPOTHB JABH-
MeHRA EHHARKOCTH, MOCTYNACHIEH B KOJECO,

Hdng pa3srpy3xu 0CEeBOrc XaBACHUA B OIITOKD-
JIBCHRIX 114C0CaX:

APHMCHEIOT pafGoyHe RoJeca € ABYXCTOPOTIIHM BCAcLI-
nangeM (puc. 29). 310 anbonee ag ek THEELIA TpHEM pas-
rpyaku. JJaS BOCHPMATHA OCTATOUNHIX CAY4ANHBIX OCEBLIX
VCHANE HCTOJB3VIOT IWIEPHKOBEIE MJAN KOJbIEBbE [ATH
{VIIOpHBIe TOAWIMEHKE) HAH YCTAHOBOUHHE- KOJABLA A
Bajy Hacoca, [lpn Goablmofi yacTOTe BpameHdls KPVAHHX

il



Pue, 36. Cxema pa3arpysogko-
ro YCTpOHcTBA ¢ INOMOMBIO
IHADPABIHUECKOR MaTHL

Pre. 35, Cxema paosero
Koneca ¢ JBYMA YIUIOTHH-
TEABHEMH  KOMRGAMH ¥
BXONA M PASFPYIOURBIME
OTBEPCTHAMM DO BTY.JAKE.

HAacoeoR (GOMBIUMX OKPYXKHBIX CKOPOCTAX Bana) NpHMENd-
0T YOODHO-paiuadhHele H pannaibHblie rAyGOKOKaHaBua-
THlEe MOAIIHNHHKH;

ycTaHaBJAHBAKT BTOPOE KOMBIEBOe YOAOTHeHHe ¢ Ia-

PYKHOR CTOPOHBL 3aMHEero JHCKA Kojeca H OTBEDPCTHH BO 4

BTyage (puc, 35), uTo BHpaBHHBAeT AaBA&HRe no ofe cTo-
poHEl pafoucre Konxeca, CymMapHas nJowWajb pasrpysou-
HHX OTBepCTHH BO BTYJKe ACJKHA MNMPEBEIUATE IJAGLEANL
3a30pa Ne McHee 4eM B 4 pasa. 3Zech BO3MOKHEL 0CTa-
TOYHbIC MM CAyJaiiHeie OCerble YCHAHA  {MOMBHBINHECs,
HanpHMep, B pesydbTaTe Heo[HHAKORONO H3HOCA YILTOTHH-
Te/bHBIX KOJeI), AJs BOCHPHATHA KOTOPHX Tpefiyercs ycr-
PORCTBO YOOPULIX IOIUIHIIAKOS.

Pasrpysouiltle oTnepctig B pafogeM  Kodece Hacoca

YMeHBITAIOT ero K. n. A Ha 4—6%, Tak xax menesse J

VTEUEH 3jiech NMPOHCXOAAT ¢ ABYX CTOPOH KoJeca;
YCTPAHBAWT MeXaHHJYecKHe WATH B BHAe YNOPHBIX POJ-
JIHIHAKOE T OmOPHOA YagTe Hacoca., ITOT cmocol OTaA-
uaeTcd MHHHMAaRbLHOH 3aTpaTofi MOIIHOCTH B Ppe3yJabTaTu
IH3KOTO KODOHIHERTA TDEIUHA YIOPHHX NOAITHIHHKOD.
Hag pa3arpy3xku OcCeBBX YCHJIHH B MHOTO -
KOoJecHHX Hacocax:
pacnosarawT pafoune Koneca ¢ OLHOCTODOHITHM BXOAOM

CHMMETPHIHO W B3aHMOIIPOTHEONOJAOHHO, Peay.anaT TOT -§

e, gTC W IPH HCNOMLIOBAHIY KOJEC ¢ JIBYXCTOPONTHM
nxoaeM. QcTaToullble YCHANS BOCTPHIUNMAOTCS BHINCIPH-
BefelHEMH ¢rnocofaMu;
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Hacock!l u HacoCHBIE CTaHIIMH

IPUMeli0T YPABHOBeIMMBAWOIMKA  awcK (rEapaBinue-
ckaad nmara), Fpapasauueckyo oAty (pHc. 36) — MeTamrnu-
yecKHH nHcx A 3aKPemisiioT Ha BAJMy ¢ HamopHOf cToponw
32 mocnelHuM -padousM kKojecom Jlacoca. Mexay KOJecoM
Iy H;nonﬁn}xnoﬁ cTeHKOH KOpmyca HMeEeTcH 3asop (3g)
u (3s).

§ 4. OCOBEHHOCTH YCTPOHCTBA
M MAPKMPOBKH COBPEMEHHBIX
OCEBBIX HACOCOB

Ocepwe macoce (FOCT 9366—71) M3roTaBAHBAIOT TH-
fna O — ¢ MeCTKO3IaAKPENNeHHBIME JOMACTAME Padoyerc xo-
Jcea B OIl — ¢ noBopOTHEIME a0nacTAMH paloderc Kojeca
¢ TOpPH30HTAABIHM ' H peprakaasHEeiM B pacnonomeERIMH
LR EN

Topu3oHTaNLHEIE HACOCH € MecTRUM KpemyieHweM Jofa-
TOK BLITYCEAKOT ¢ jHaMeTpoM paBounx koaec: 150, 250, 300,
420, 550 ® 700 MM, a2 BepTHKaAbHEE ¢ AHAMETPOM KOJEC
470, 550, 770, 870, 1100, 1450, 1850, 2600 MM c ecTko
34aKpemVIeHHHMy JIONACTAMHE, AHaMeTpom oT 870 MM u BHo-
Jee ¢ NOBOPOTHHMH JOTACTAMY,

HacococTponTensile 32B0AB MOCTaBASIOT OCeBble Ha-
COCH BOCHMH MOAu¢ukaunii: K—c KaMepHNMM NOIBOIOM;
MK — maaoraGapuTupie ¢ KaMepHuM noZpoaoM; MBK —
MOHOOJIOTHbE ¢ K2MePHHM NOABOAOM, J—c¢ 2MeKTPOnpH-
BOJAOM pa3popoTa JonacTed; 3 — ¢ 3MeRTPOrHAPOUIPHBO-
Aom paspopoTta Jqonactefi; K2 —c¢ kamepHwM noasoloMm o
3JeKTPONPUBOAOM pa3Bopora gaonacTedi; MK — mamorata-
PHTHEIR ¢ KaMeDHEIM NOABOAOM H 3JIEKTPOIPHBOAOM Pas-
LOpOTa Jonacrefl.

Mapkuposka Takux HacocoB mpHIATA cAelAyioluad, Ha-
apumep 06-55 nan OI12-110: O — ocesoit wacoe, paGouce
KOJEeCO KOTOPOr0 He MMeeT PeryJMuposanfs, aouacTa pabo-
Yere Konaeca sakpenaeHul Bo BTysnKe mectko; OIT —ocesof
HOBOPOTHO-ONACTHOR Facoc, ¢ PeryXHpOBaHHeM JonacTek
pafouero xodeca paspopoToM; 2 H 6—10Mepa MOAedd pa-
Goyero kojleca; 55 ® 110 — AmaMerpm  paGouero KoJe-
ca, oM, :

Ocepue HacOCH HATOTanAHBalOTes ¢ mogaved or 0,072
no 40,5 m¥c u wamopom or 2,5 Ao 26 M (puc. 37).

OcHoBHEIC ya3JIEI 3THX HAcOGOB: Pafouec KoAeCo, KAMCpa
llacoca, Bad u ¢OgTapHOA Kopuyc.

/i Zaxal Me 2576 81
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Pue. 37. Ocesoi macoc QII2-110:

4— yien TPKCOBOICHHT ha¢0td K RANOPHOMY TpySONpDBORY; O -— CXeMa Me- ]

XalM3Ma DA3BOPOTA JOTATOR.

Pafodee KOJECO COCTOMT M3 CTaJbEOH

prasewliell cTaun,

Yucao JonacTefl 145 KaXJI0I0 HOMepa MOAGIH KoJje-

ca — pasanudioe (17 Mozean kojacca Ne 7—2 JonacTs

Ne 6—3: Ne 5 m 11—4; Ne 2 w 8—5; Ne 3 n 10—6 Jtona-

CTCH}. 3

Bry.aga pabouerc koJicca ¢ DOBOPOTHLAMH JIONATKAMH — §
moJas A pasMelleHHs  MeXaumnsMa  nx  passoporta
(puc. 37, 6).

PaGogyas KaMepa —cransHad, pasheMitas, nHIdgipuue-
ckOfi niam cepiudeckoll QopMLI, UTC 103BOJAET NPOBOLHTH

B2
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BTVJIEH H aa-f
KpellleHHBIX Ha Hell NpoduiHpOBAHIILIX JomacTedl H3 He-

OCMOTP R CPedHWH PEMOHT
pabouero kosaeca Ges pasfop-
KB Hacoca H ABHIATENH, He
Hapylias HX neHTpoexu. Llu-
JIHHIDHYECKHE KAMCPLI IPHME -
uaIoT B Hacocax 0.5, 0,6 u 0,8
¢ JAHAMETPOM  KoJlec Mo
700 Mu. OcTajibHble HACOCH!
nmocTaBAfioTeA co  chepryc-
CKUMHE KaMCpDaMH.

Ban —cransHafg [I0KOBK&
Cc ouuM BepxHuM dJaaHies
1 DpHcoenuHMeHus K Baay
asaratens. B Hacocax THua
OT1 — Baan genaioT NOJBEIMH
15 DPOX0Jd IUTOKA, CBA3H-
BAKOUIETO MeXaHH3M PasBOpo-
Ta NomaTck pabouero Kojgeca
¢ OPHBOAOM,

Mpuson, mexannsma pas-
BOPOTA NONATOK B COBDEMell-
HBIX HACOCAX MeXaHHUIecKHi,
o 1A JeHCTBYIOMHX  cTall-
[IHAX AMEETCH MHOI0 HACOC0B ¢
PyudeIM nmpHBoIoM (puc. 38).
[Ipn MeXaHHYeCKOM TDHBULE
fe3 OCTAHOBKH I1acoca, a NPH
HOM Hacoce.

Pyunoll npusoj passopora

Hacock!l u HacoCHBIE CTaHIIMH

RN
AN, 2

Puc, 38 PyuHOR Npanos Mexa-
HH3MA NOBOPUTA AGTACTCH mace-
ca OI12-145:

! — wan wHacoca; Z— TarokoA MTOK
NpmEoKd; J — HATPARASIUAA  BIYA-
Ka; 4 — TpalcUHeBy IHE T pesnba

Iroxa;  § — WOHILKE, 6§ — NPREHM-
HOH IHCK rFafRe-IIecTepHH; 7 — rafi-
K3-WecTepud; & — Yepead; $ — opu-
JUHHMA coeqHHETeARNmE Goat; 0 —
pad  aaekTpoanHratensd; Jf — rafka
W KOHTPrafika yxXa3aTeNnRod CTPesHd;
12 -~ poeMHRTENRHENE  Goar; §d—YEa-
54TCIL  IOAGHEUHs nenacrefl; M —
thaaven BEPTHKANBHOIG paineMa
RPHAEMHOMNE  LHCK] 15 — yuopHBIHE
FpefieEB TallKH-UIRCTePHHE.

JOTI2CTH PA3IBOPAUUBAIOTCS
DPYMHCM — NPH OCTaHOBJARH-

nonacTell ocyulecTRJIseTes

¢ NOMONIbI0 YepBAUYHOH Tepeflaud, 3aKMIOUCHIION MEXIY
{pIaHIaMH BaJOB Hacoca M JBHTATENS.

Mexanduecknit npuBod A8 pa3BopoTa JIOHAcTel ¥y Ha-
cecoB OIl yorpauBaloT saeKTpPOMeXaHHUecKHH (2JeKTpo-

OPHBOA) H INSKTPOTHAROMexaHHUecKHH

(aseXTpOrugpo-

NPHEOA), DIeKTPONPEROA Aedal0T B HACOCAX € AUAMETLOM
paBoynx goqaec Ao 1100 M. ITpu guaMerpe Kodeca 1450 MM

IPHMeHsAIOT J0O00H 113 ZBYX,

a nps AHaMerpax

1850 n

2600 MM — TOJABKO SJEKTPOrHAPONPHBCAL, Y HACOCHEX ar-
peratos tena OI1 Banel y HacocoR H JABHraTesell — my-
crotensle, Hledrn sasos nanagsadiores HGPJEQBG.’OM{BII

CTAABD,

Kopnycheii yzeq mumwouaer 0rBold, audbyzop ¢ BH-
LDaBASOMIHM annapaToM, KaMmeDy paCoyero KoJjeca, KOH-
(by30PULE nCpPex0ll H 3AKIARHOE KOJBLO.

6*
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Orson MastorafapuTapx HAcoCoB — uyTyHHBI, HANPaB-: §
nex noj yraoM 90° K ocs nacoca, & Y HAaCOCOE OCHOBHoOro 3
HCITOJHEHAS — CTAJAbHON CBADHOH M LIAIPABJEH NOA YIVIOM 4
60°. Ha Kopnyce oTBOZa HMeeTcd ollopa AJA BeDXHErc Ha-ij
NpaBAdIOMere TOAIMIEHKA H TOPIIOBOrO YIJMOTHEHRS BaJra
(caabHHKa). : 3

Juddysop ¢ HanpapasiomuM anmapatoM, xoHGY30p-
UBlH MepexOA U 3aKJAalJHbe KOJbOA — UyrYHHLLE, 3

Onopamu Baha cayxaT BepXHHE H HIGKHEN HanpaBAsio
uHe NOAMHIHHKH € JHrHOQOMEBHIMH HJAH METANNOPE3HHO
BBIMH BRJIaIbIIAMH, CMASHIBacMble NEepeKauHBAEMOd HACO- 3
coM Bojofl. Ecnu oda cozepmur Goaee B0 mr/a paperned-
HBX YacTHL, TO NOAWIANHHKH H30JHDYIOT MAHMKeTaMH, af
BOAY JAnA CMA3KA 110ABOIAT Mo TPySaMm OCBCTJEHHYIQ OT.-
CNEUEANBHOTO HCTOUHHMKA. PacxoX BoRb ANH CMAZKH —
0,5—2 a/c ¢ nanopom ua 7 M Goanlue manopa. 9

OceBhe you/Ius OT 0ceBOro JABIEHEf, Macca BOIH H 3
poTopa arperaTa BOCOPHHHMAIOTCS INTOH HIeKTPOIABHIA-
Tes.

KOHTPOJIBHLIE BOMPOCH

. Kax xnaccudunupyior ueHTpoGexkuse pacocw? 2. Crassaprnsa-
UHA NONACTHHIX HACGCGB M ee IndueHHe B HADORHOM XO3THCTBE CTPAHHL, §
3. Kak maprupywr ueHtpoGemxubie HacocH? 4. Kak yeTpoeaw HEHTpO
GexEHE HACOCH HORCOMABHOrO THUA TOPHIOHTANLHOTO H BEpTHKANBHOTO:
HCMOMHRHA? 5. YeTpoficTBO W meHCTBHE COPHIOHTEMLNOTO OIHOCTYTEH-J8
YATOTO Hacocé C IBYXCTOPOHHHM &neacwsalmed. 6, OcoGenmoetst yor-§
poHETBA BepTHKAMBHbLIX OJMOCTYNEHUATHIX HACOCOE € JRYXCTOPOUHHM
bCacHBaHHEM. 7. ¥CTPOACTBO MHOTOCTYNEHYAToro ¢EXIHOHEOrO HAcerd:
«Komcomonen». 8 Kak yorpoenb MHOPOCTYNEHYATLIE CORDAJBHHE Na-)
cocl M? 9, Hacoesr ATH, nx yerpofictoo 1 gelicrsne. 10. QroBenroct
YCTPORCTB2 MOTPYMNEIX APTe3HaHekux Hacocok. 11, PaGouee xoneco ®a-
coca, Ere 3Ha%ENHe, ycTpoiicrBo, !2, Kopnyc Hacoca n ero sA¢MenTH,
13. Baa # nofmmnuugy ltacoca. 14, ¥erpoficteo w ofcayxupanse caih-|
HuKOB Hacoca. 15. ¥rioTHesHe paliowHX KOJec Hacocd, EF0 YeTpPofCTs
ponb ® suasenne. 16. Ccenoe nanneHse 3 NeHTPoGEXRHHIX HACOERX, Qo
NpaiHEN ¥ cnefcrons 17, Kak onpemcants oceBoe Aashenne? 18. Cro-
coOhl pasrpyskd ocesoro jasgenbsl. 19, Kak maprupyores oceBwe Ha-
cochl? 20. HasorHTe OcHOBEBIR meTany OCCBHIX HacocoB? 2f, Kakumu cro-f
cOfaMH DEryaHDYIST n0Jany OccBWK HAcoCOR? K
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FJIABA 5

PABOTA JIONACTHBIX HACOCOB
B PA3JIHUHbIX 3KCIVIYATALLHOHHbBIX
YCJIOBHAX '

§ 1. XAPAKTEPPICTPIKPI JONACTHBIX HACOCOB

Bee smonacTaele Hacochl OGBYHO PacCUHTHBAKT HA Of-
peleqeHlyo nofauy, Halop, yacToTy spamenus, Ho B npo-
necce JKCINYATALHH HACOCH MOPYT paGorath M HDPH ApY-
vix Q, H # n, OTIHYHEX OT pacideTHbiXx. TaK, ¢ APUKPHITH-
cM 33ABHMKKH, YCTAHOBAEHHOA HA HamOpHOM maTpyOKe Ha-
coca {pHC. 15), ByayT H3MEHATBCH €ro [ojaua, Hanop B
soumuoctb. Ilogofroe E3MeHeHHe Oyher Habawonatecd
TAKXe TPH HafnGJHeHHH HAlOPHOTO pe3epByapa, IPHCOCHH-
leHHOro K TpyGonposozy (pHc. 15), H B ApYrHX eaydasx.

Jnf IpaBEABHON SKCIVIVATALMM HACOCE HeoOXOAHMO
SHATH B3AHMOCRASE MexJy IOJ2ueil, HanopoM, notpebasie-
MOH MOUHOCTBI) KW HPYIHMH mnapaMeTpaMH 3TOTO HEcoca
1P PASHHYHBIX YCHOBHAX ero paBorn, i sroft meancy-
LIECTBYIOT XapaKTEPHCTHKHA HACOCOB — rpaduky, BLIpaaio-
ke 3aBHCHMOCTL HANOPA, MOULHOCTH W K. 1. . Haceca oT
€TI0 NOJa4Yd NPH NOCTOSAHOf 4acTOTe BpamlenHs pafiouero.
KoJeca R NOCTOAHHOM ero amaMeTpe (puc. 39).

3TH XapakTePHCTHAKH, BHasuBaeMHe PADOYHMM, CTpOAT--
€% [0 pe3yAbTaTaM HCOBRITAHHA HAacocoB B 3aBOJACKHX Ja-
GopaTopHAX H CAYXKAT OCHOBHEIMH TEXHHYECKHMH JIOKYMEH--
TaMy, oIpele/iArOIHME TeXHHKO-KOHOMHYeCKHe ROKazare-
A1 HACGCOB,

Ilo pafouum XapakTCPHCTHKAM HAXOIAT TeXHHKO-3KO-
HOMHuecKHEe NOKA3aTeNd, CEPHAHO BHINYCKAeMHX, IelTpo-
GeXHBX TOPHIOHTANBHHX HACOCOE, 3 AJS OCEBRIX H KPyN-
HEIX BepTHKaJIbHHIX LeHTPOGEKHEX HACOCOB ROJBIYIOTCH
VHHBEPCRAbHBIMH XapakTepucTHKaMu (phc. 40),

Pacemorpum ocobenHOcTH  NpHMeHeHHA pabounx X4-
PakTepucTHK Hacocos. Ha npudenewiioff pa paAcyHke 39
IIpEMepHOfi XapPAKTEPHCTHKH  UeHTpoOelKHOro  Hacoca
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Pge, 39, Patouad xapPAKTePHCTHREA LUHTPOGEKHOTO 1acoca,

(cnmoumas JHHWS) BHAHO, UTO IJA OnpeledcHHON W @O-
CTOAHNOH YACTOTH BPANIETTHA [2COCA /2 ONTHMANBHLL €ro
pescuM cooTBeTCTEYeT nojaue @ w Hamopy A npH wmaxcu-
MajpHOM K, U, A. IIpH 3aKDLITOH 3aJBHIKKE Ha HAlODHOM
narpyOKe mojaya Hacoca Q=0, Hamop pasen Hy (unoria
0T Z0CTArACT MakCHMAkbHOro sHauenns 9/"), a norpetame-
Mad  MOUHOCTE Ng co-
cTasaset npumepno 30%

mop 1B HeKOTOPBIX Haco-

TiaeTrcs H  jgocrHraer

e JeBnii BOCXOAHIMHA
YRR SR raiaane: vuactok (HyB) kpuBoi

H—Q xapakrepuayercs
Puc. 40. Vuusepcasemas xapakrepue- HEYCTOHUHBOH  paboTof
THKA OCERCro Hatnca, HacoCa, Taxk KaK 3/eCh
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HOPMAALHON MOUHIEO- -4
¢t N, Tlocae oTxpuTas: 3
38JBHIKKH, TO €CTh ¢ Ha- 3
UaNoM NOJAYH BOZBI, Ha-

CaxX HECKOALKO [OBHI- 3

MarcHMYMa, a 3areM 3
HAUHHAET YMEHbIHATHCA.

Hacock!l u HacoCHBIE CTaHIIMH

QANOMY 1t TOMY 3Ke [anopy COOTBRTCTBYIT pa3HBIE NOLAUH,
PaGora HacocOB ¢ TOAOGHOH XapaKTepHCTHKOH ADTYCTH-
Ma TOJbLKO TpH 1I0f21aX, NPeBLNAlNHX s

Pafiota HACOCOB € IIEIPEPHIBHO CHUXKAUIEACA KPE-
Boit H—@ (cM. yuactox f’B) upoTekaer ycToHYHBCG BO
BCeX ce TOYKaX.

Kpome xpusex HA—@Q; N-—@Q n 1n—@Q, na rpadmke
{pre. 39) umeeres Taxme RpHBRAs oy Q) TORAZHBANINAA
AOTIVCTHMBIE 3TT49€HHT BAKyyMMeTpHueckoill BEICOTH BeacH-
RAlH HACOCA OPH COOTBETCTBYIOMIMX MOJAYAX.

Hast pacmupenna 061aCTH NPHUMEHEHH LEHTPOGEH-
[LX HACOCOB, KOTOpLE DABOTANT ¢ SJICKTPOABHCATEHMU
nepemellioro TOKa, HE JONYCKAITHMH H3MEHELHS YaCTOTHI
spanteHnn  {aCHMHXpOHNEE S5JIEKTPOIBHraTelH ¢ KOPOTKO-
AMKHYTHM pOTOPOM M CHHXpCHHHE), oGpesaloT pa-
fouvee KoOJEco MO HapVMHEoMy nuaMerpy. Ilpu
YMeHRIIEHHY LAPYHIOrD puamerpa pabodero xofxeca Ha
10—15% %, 1. 4. macoca IPaKTHYECKH IC M3MeHdeTes, a
nofaua M unorpefaseMas MOLWINOCTE YMcHbINaloTcA. B pe-
3yapTate TOTe Kpueasg n—@Q Ha rpadmke cMecTHTCH BJE-
B0, a Kkphbue H—Q u N—@Q monnsatca, obpasys obnactd
H—Q Bozmowuoil paforsl paccmaTPHBAeMOTQ Hacoca,

Hacocel pekoMeHAYeTCs 3XCNJyaTHPORATH TOJLKD B 06-
JACTH BHICOKHX K. 1. . Cael0BATeJbHO, J0AKHA HCIC/ILS0-
BaThCA He Best o0aacTh H—@Q, a TOdBKG ee 4acTh, COOT-
BETCTBYIONIAA AONYCTHUMEM K. 0, 7. Ha rnpaxkTike aomy-
CTHMG CHHeHUe ero na 7—I10% OpOTHB MakCEMANLHOTO
AMA JlaHHOTG  Hacoca.  KPHBOJWHEHHBIH  YeTHPeXyrodb-
HHKk MDEF orpanmuduBaer pekoMerjiyeMyr offacrh He-
NoaB30BaITHA JaitHoro Tacoca. [Torofuble XapakTepHCTHKH
NPARGAATCA B KaTajaorax AN npeiensnoll obpesku pabo-
tHx kodec na 10—20% xopmanibnoro amamcerpa. Jlaabued-
masa ofpeska He DexOMewiyeTcd, TAK Kak NDH 3TOM K. 1. A
114coca HAUEHAST Pe3K0 CHIKATBCH.

IIpe ofpeske pafodero KoJeca NCHTPOSEHKHOTO Hacoca
HoAd9a ¥ HanoOp H3MEIAITCH B COOTBETCTRHH € TPHBEACT-
HBIMH HHC YPaBHETHAMH,

o _ D,
oD, 63
0, Dy )
D\

f?*(nna')’ (©4)

rie ) u A —T0jAua H HAllop T&COCE TIPH CTAIUIADTHOM HAPYRHOM
auamerpe pabouero komeca Dy
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@y v Hy —nojava n uwanop wacoca npe OOPe3AHHOM KoJece AHa-
merpom [,

B peayﬂh'ra're COBMECTHOTO pelleHHH YKA3aHHHWX JABYX .3

YPaBHEHHH HAXOILMM, yTO .

H=kQ", (65)

Ho.mzayﬂca YKA3aIIEIMH YP2BHEHMAMH, MOXEHO, HANPH-
Mep, HaliTH, KO KAKOTO ZHAMETPa HYXHO o6pesaTn pabouee -
K0JCCO HAcoca, YTOGH ofeclecuHTh HecOXOLHMYIO Hoia-
ay Qq u Hamop H, Jiam sroro ua ypasHenua (65) nocre §
TOACTAHOBKH 3aflaHHuix Qa ¥ Ha: HaXomar kosddrlbeHT k. '-
Janee, 3a1aBpasgch ABYMSA HJIH TDEMS IOJaYaMH N0 IMKa-
ae Q rpaguxa (puc. 39) no ypasneuuwo (65), MomHo on-
pelelHTL COCTBeTCTEYIONIHe Hanopwu. [Ipe BLiuHcaeHHH Ha- 3
nopos %, HaliieHnoe B ypapneiduun (65), coxpaHsercd mo- :
crofnkmm. ITo sHavenmam @ w H  cTposT Kpusyle P—O :
KoTopas ofg3atednuHo npoligeT depe3 sagaHayo TOYKY A’
¢ KoopamRHaTamH Qy u H, n nepecewer fH—Q 8 touke C
Iocne sroro, nampumep, no ypasHenni (63) nckomMmi
awaMeTp paboycro koneca Dy .

D,
Dy= D2
Qe

B macocax, HMeOIUX HanpaBisiollHe amnapaTe WAH 3§

YOAOTHeHHST Ha BHIXOje H3 KOJeca, CpesaroT TeJbKO JOTaT

ki, B macocax chmpansHoro THHa (63 HANPABISIOWIEX .

4nflapaToB) OGTANMBAIOT Kak JONATKH, TaK M XHCKH KO-
Jeca.

TIpenen oBrouku pad '

palounx KoJec 3aBHCHT OT KO2(dbH-

LUFeRTa GHICTPOXORHOCTH: ‘ bor

né=3‘65 H}'a‘ ,
HY

(66)'?

rie { —monava wacoca, mifc;
H — panop nacoca, w;
n — uaCTOTA BRALleHnx, O0/MHKE.

Huxe NPHBeAEHE peKOMeHAyeMble ITpefesl ofTouKn:

Ing Konec ¢ Mg O 60 mo 120 . . . 20-15%;
. Wooa R 1200, 200 L L L L L L L 15=11%:
. s ow M, 200, 300, .., ., H— 7%,
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§ 2. MEPEPACYET PABOYEH XAPAKTEPHCTHKH
HACOCA HA IPY¥FYIO YACTOTY BPALIEHHA

Jlpyroi npHem pacurapeHns 0GAacTH NPHMEHEHHH IeHT-
pOGEXHBIX HAcOCOB — H3MeHEHHE HX HaCTOTH BpalleHHs *.

3 ABHCEMOCTh [OAWH, HAMOPA H MOUIHOCTH LEHTPOGEX-
Hore Hacoca OT WACTOTH €ro BPAllCHES XapakTeph3yercd
cAeNYIOUIEME YDPABHEHHAMHE NpONOPUBOHAILHOCTH *,

g (67)
(i) 9
el g

rne @, H u N — nogada, nanop ¥ MoIHOCTA NP lHopMaJBRoR YacToTe

BpamCHHH nacoca # fo xapaK’rEpHm‘HKe K3 KAaTaJora;

Q, Hiu Ny — te Xe ReJHiHHH, Ho Ipd Apyroi wacToTe BpAalIeHHR
Hacoca R

Pemyasi COBMeCTHO MepBble LBA YPaBHeHHd, TNOJXYIHM

110BOE! .
H= lez, (70}

rae %k — gaaPdulHEHT, xapaRTepHayilail KPHBYI0 POnOPUHOHATBHO-
CTH, HA3WBAEMYI0 YPABHGUHEM KDHBOF MPCNOPIHOTANTEHOCTH.

Mas onpofl KpHBOf NPONOPIRUOHANEHOCTH 3TOT ko -
HHEHT NOCTOAHEH. '

Mmes xapaKTepHCTHKY Hacoca Aasd MacTOTH Bpae-
HHS A ¥ NOJb3ysch ypasueRmaMu (67) n (68}, MOXKHO IIO-
CTPOHTH HOBYI0 XapaKTePHCTHKY Hacoca AJA Ipyroi 4a-
CTOTH BpallleHHA fi.

Jlna aTorc HAAD 3anaThed HA usgecTHO RpuBoA H—Q
raxol-nugo Touke# 1 ¢ mapameTpaMH Q u H mpu wacrore
spautenns # (pHC. 41) 1, IOACTABHB HX B ypaBHEIHI (87 u
{68), HafiTH Q, u H, ans TouKH 1’ ¢ zaganHOR gacroTOll
BpalleHKs fi. JaKKe HAXOMAT MapaMeTprl TOUEK 2,5
i T A COEJMHEB STH TOUKH, NOJYUMM KPHBYIO HATIOPOD

* Dror OpHem HCUOALIYIOT H IS OCEBbIX HACOCOB.

** YpapHEeHHA OpeNOPLHOEAABROCTH — 370 wacTHHIA CAYTIAA 3aKO-
EQB ﬂonoﬁﬂﬂ OAA HacoCoB, TAK KaK B HAHUBIX YCJTDT!HEIX npr NOCTORH-
HEIX PaSMEan paﬁo'-zcro Koaeca MeHASTCH TOJBEQ YacTOTa €ro Rpa-

ureHns.
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Pre. 41, Tpadbrueckne moCTpOenHs LPH nepecuere pafoMHX Xa-
PAKTEPHCTHR HACOCA ¢ OAHOA YACTOTH BPalellnd Ha ADPYTYIO.

H1—Q), ROBYID XapaktepucTuky Hacoca AJda UACTOTH

BpaIleHHR M.
[Tpk moctpoerEH  XpPHBOI K. 1. 1. {1,—Q) noabsyoTes
TCM, YTQ K. I 1. Hacoca fApH HIMCHEHHM eTo YacToThl
BPAIUEGHHA B JMOBOJIBHO LIH-

. L#_, POKIX AllanasoHax ocTa-

Hu HU ) €TCA  TNMPAKTHUSCKH I0CTO-
30— /1 i STHHBIM,

]77\3% Coraacno FOCT 6134—

K 58, yMeHbLIEeHHe YACTOTHI

Y
|
]
Wz
~

Bpawenua  Jo 50% npak-
20 - o THYCCKH He BLIZRBALT H3-
MeHCHIST K, . J. Hacoca.
/5 —t Hos'romyuK_ I. f., CoOTBeTr-

| CTBVIUHNE Toukaw |, 2, 3,
! 4 W T g Ha  KPHBOW
H—Q@Q nepenocar 6ez wus-
i MeNenHHss  COOTBETCTBEIHO
Toukam 1, 2, 3, 4 uw . 1.
2¢ | a, la)|am Kpusywe MCULIOCTH
W N—Q nepecunTnBAKT 10

Frir i 1o VPAaBHEeHHI0 NPOTOPIHG-
Puc. 42, Tpaduyecknie nocrpoeuns HAJLIOCTH (69}

TP OTCYTCTBEH B EATAJOre Hacoca [Tpu noadope wmacocon
¢ HeOOXOMUMON mOAuvi m wanopos. NO 3aMaHHbiM Q w ff ngor-

e
~

aa
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Hd CTRJAKNBAKTCH ¢ OTCYTCTBHCM HX B KaTaJaorax., TOE'HE}
[OAB3YIOTCA YPaBHENMEM KPHBOH NPonopuuonansuocTs (70).
Brauane nocne TOACTAaHOBKY B 3TC ypaBHeNEe 3aXaHHBIX
Q u H paxoast xospdunwenr b 3aTem, safaBasck pas-
JHYHBIMH TofavaMu (pHe. 42), U 00 TOMY Xe YDaBHEHHIO
OnpeledIICT  COOTBETCTEYIOIIHe WM HALOPbl. BeJadHupHa
By B ypasueHuu (70) ©§py ToAcYcTaX OPHHUMASTCSA
ONHHAKOROM # DABHOH nafiflemioMy 3Hauenmio. Bruuc-
aenmaie H ans coorsercTByrouinx  OTKIaiLBaiOT HAa Tpa-
(puke (pHe. 42) C HECKOALKHMMHM KDHBHME Hanopos H—Q
pa3HblX HACOCOBR H MOJYYEHHEE TOUKH COPLHHAIOT IIARNHOH
kpugoi. IJocTpoeluag TaxkuM o6pasoM KPHBAS HPOTOPIIHO-
HAJBHOCTH 00A3ATENbHO OPOHAET YEpes HANAJQ KOOPIWHAT,
uepes TOUKY ¢ 3aJAEHHIME (Q U H ¥ nepeceyer HCCKOJABKO
KpHBHX H—@Q ang pasauxX #acocoB. 3areM, NOABIYACD, Ha-
npHMep, YpaBHEDHeM MPONOpPUMOHANBNOCTH (67), MOXHO
BHUHCIATE, ¢ KAKCH sacToToll BpalleHHs TOT WIH KHoH Ha-
COC JydlIe BCEro MOWKeT OGeCTedHTh 3aJamnyn nogauy Q
It nanop H.

§ 3. ONPEREJIEHUE PABOYETQ PEXHMA
HACOCHOW YCTAHOBKY

Hacocnas yeranoska, Kag YRasbIBaAoCk paHee, BHJ-
uaeT HaCcOCHBIH arperar W cHereMY TpyGonpoBOXOB, KOTO-
pee B npomecce PAGOTH NaXOANTCA B ONpeAe/ICHHOH Tex-
noJioruueckofl  ¢BA3u, JlefCTBHTCIBHO, % IepeMelenun
}HIKOCTH [0 cHCTeMe TPYDONPOBOAOB HACOCHOH YCTAROBRH
{puc. 15) Heo6xoauM H3BBTOUHE Hamop

H=H1-Zhy, (71)

H 3TOT HAMOp CO3LAeTCA HACOCOM 32 CYcT paﬁ(JTbl JABHIa-
rens, Ipyramu cAOBAMH, HANOp Hacoca XOKeH OBITBH pa-
BEeH CyMMe reOMETPHUECKOH BRICOTHl BOAONOABEMA H THA-
paRJIHYECKAX CONPOTHBACHHT CHCTEMH TPYGONpOBOAOE.
l'lmepu HANOpAa HA THADABMHYECKHE CONPOTHBACHHS B
TpYy6ONPOBCIAX 3ABHCAT OT KBaaPaTa CKODOCTH U TEUSHHH
E HHX H COL3acHO BHBOLAM THAPABJAHKH MOryr Onpeae-
JATHCA CHIE H YDABHEHHEM:
o= (St 40 L) (72
v Tdieg’ )
rie A — KO3pPIIMICHT LICPOXOBATOCTH CTEHOK TpyGorposofa, 2 of-

Taablible LT2HLD Te JKC, 4TO M B ypasHcmua (58) (cm. § 6, rma-
Ba 3).

1



T Q .
YuuTEIBAA, yTO D== - (F— nnomany #uporo ceuenns g

Tpy6onposona), 6y,ﬁem RMGTh!

ho—={5r+2 L)@ 3
" ( Y )w (73) 3

Hns sananworo tpyGomponota !, d, F, 2g, h nOCTOSHAE, §
m0sToMy Qopmyay {73) MOMKHO 3anHECATL Tak: ;

=AQ?, (74),_'

1 3
OOCTQAHHAS RNA TPYGOTPOBOAA BEJHIH-3

rae A =(2§+“" ‘{—)—“*
d | agF
Ha, XapaKTEPHIYIOWAR €ro PasMepH M MATEPHAL

B TakoM cayyae HaNop HacocHOH YCTAHOBRH, Heo6xo-
JAMMBIH ST NMEpPEMCILeHEA B HEM JKHAKOCTH ¢ NOiaued Q.3
CornacHo ypaeHewnw {36) Gyier: 3

He= Ho - AQE, (5) 3

3To ypasHeHHe CRA3HBAET MEXIY coGOll Dee GeamyHHH, -
XApAKTEPH3YIOWHEe CHCTEMY TPYGONpPOBOAOE HACOCHOH Ve~
TAHOBKH, M NOTOMY Ha3HBaeTCs THAPABAKYECKON XapakTe- §
DHCTHKOE 3TOH CHCTEMHL. 3

[ToAb3ysich yRasaHHEIM BHpaXeHHeM, MOXHO [IOCTPOATS §
9Ty X2PAKTEPHCTHRY B IPaiHUecKoM BHAE, eclH 3afaBaTh- i
CA Pa3THUHKIME NMofauaMH @ (puc, 43) Ha pHcyHKe AcHO }
BHAHO, KAaKHEe HYXHE HANOPH A4 TOA HAH HHOR MOXAYA.Y
0 33A3aRHOH cHCeTeMe TPYGONpOEOsa,

Ilpu nocrpoerwr Ha ogmoM uepTexe X4apaKTepHCTHEY

HACOCA M XAPAKTEPHCTHKH TpyGonpoBofa  {coBMenIeHine]
, :
#y #

# # Z

r by | Lt Aﬂ .

— » ST

wll  all w WG
& &b G )

}
Puc. 43. XapaktepucTka CHeTe-
M  Tpy{ONPOBOMOB  HACOCHON
YCTAHOBKH.

—

Prec. 44. XapaxrepracTuka wacoc-
HOH YCTAHOBEH.

&t 0 G &
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rpadukoB) noayuum rpadux (pdac. 44), XapaKTepusyOULAA
paGoTy HACOCHOI YCTaHOBKH.

XapakrTepHCTHKA Hacoca KaeT NpeicTaBdeHHe of yoao-
BHAX H BO3MOM(HOCTAX CO3JAHHA Halopa LA ToTo HIH
HHOTO PACXOMd NpH ONpeje/ieHHOH 9acroTe BpalleHHS.

XapakrepHernka TpyGonpoBofa TNOKA3HIBAET, KaKHe
TpeGyoTca HANOpH MR ofecleyeHHs Tpan3HTa Tex XKe 10-
nay mo TpyGompoBonaM mHacocHo® yeraHoBkd. C ypenuye-
HHeM TIOA2YH JI0 ), HMeBlIeecs BEAYajfe 3HATHTENbHOE
TUPEBBIICHEE BO3MOMNIBIX HANODOBR HAJ TOTPe0HBIMH IIO-
CTENEHRO yMeHbmaercs, TIpn mojade Q. BOSMOMKHHA Ha-
NOp HACOCA OKA3MWBAETCS DABHHIM HaHopy, HeolXoAnMoMy
LIS TPAHCIOPTHPOBAHHA KHAKOCTH B cHcTéMe Tpy6OlIDO-
BOJCE HACOCHOH ycTaHOBKH. M, HakoHen, mpu AaibhefilreM
VBeJHUeHHH MOAATH NMPOHCXOAHT POCT HEXRATKH Hamnopa ¥
HAcOCa [O CPABHEHHID ¢ NOTPEGHBIM HATIOPOM YCTAHOBKH.

Touka A nepecewenus kpEBOhE H—Q Hacoca H KpEBOi
norpefHHX HAMNOPORE CHCTEMH TPYGONPGBOAOE HACOCHON
VCTAROBKN Hasbsaercs pafouel Touxolt EacocHol yeTa-
HOBKH. OHa NOKA3HBAET €NHHCTBEHHO BO3MOMKHYI0 MORA-
uy JAHHOTO HACOCA B 3A8JaHRYI0 CHCTCMY TPYGonpoBoaos
VCTAROBKH 6e3 peryJiHpoBauusg ero pafoT. JTHM YCJOBH-
eM ompejengercd H noASop HACOCOB IO KATAJOTY, TAK KaK
o6EIgHO eTpeMsaTed NojcefpaTh Hacoc Tak, GTOOH ero 11anop
OpH OUTHMAJLHOM K. 1. A. Gl paBes paceTHoMy HATOPY
HACOCHOH YCTAHOBKH.

Q4 @4 4

Pic. 45, Bananie noJ0XeHIA YPOBHH BOLM
B pelepByape Ha pafioTy Hacoca.
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B peanbHBX YCIOBHAX PAGOTH  HACOCHEIX  YCTAHOBOK, 3
0C0OeHHO NPH BOXO3A0OpEe H3 OTKPBITHIX BOJACHCTOMHHKORB
(pex, 03ep, BOZOXPAaHHIHUI) C IePEMCHHEIMH YPOBHAMH BO-
EBl B HHX, NoJoxenHe pabouelt Toukn Ha Kpueol H—Q 3
Henmocroanno. Tax, npd HAnoHeHHH Nanopioro peseppya- A
pa ycrauopkE pafouas TouKa A pepemeinaeTed 0o Kpu- 3
Bolt H—Q Baepo {cum. Toury A’ Ea pHe. 45), Tak Kak npH §
STOM YBeJHUABASTCH TeOMETPUUECKAN RECOTZ BOAOTOLBE- 3
Ma H. a xpABafg ruldpasiH4ecKNX CONPOTHBJACHHI B TDY- |
Gonposonax ocraercsa Ges uamenenui. [Ipm onopomueHud |
HATIODHOrO pesepByapa KpABAs THIAPABNHUECKHX CONDOTHB: ]
JeHuH TpyGOMpoBoAa BBHAY YMEHBUICHHA reoMCTpHUECKOH J
RBICOTH BOJONOALCMa M. onycTHrea BHH3 H palioyas ToY-3
Ka H3 Togomennsa A mepemectHTes Bupanmo (oM. ToUxy A7
BE pue. 4B). 270 obUTOATEIBCTEO CNeAYeT ODA3ATEIBHOY
YUMTEIBATL TIPH MPOeKTHPORAHHH NMACOCHOH YCTAHOBKH, TAK )
KAK ¢ YBejUueHMeM NOAadl MOINHOCTL HACOCA BO3PACTA -
€T, & BCACHIBAIONIAN CHOCOBIOCTE €rd YMeHbIIaeTCs, 4

§ 4. PETYJIHPOBAHHE NOJAUYH
IEHTPOBEHBIX HACDCOB

JMofolt Hacocnoh YOTamOBRe ¢ ONPEASICHERM HACOCOM
H CHCTEMOH TPYGORPOBOAOB, eCqH CYIHTE N0 €& XapaKTepH-
CTHER, COOTROTCYRYST TOALKO OfHa nozaus, Meway e j
ne pARY IpPHYAH TpelyeMad HOja4Ya MOMKET MeHAThed. Tak, 3§
NPH BLICOKHX M HERpPOJOMKMTEALHHE MaBOARAX Nofaua H
MOLINOCTL HACOCHOH YCTAHOBKH pesko Bospacrawor. B oc-§
TAaJNBHO2 BpeM:d roia HopMaJbHas nojaza W pacxolyemad §
MOCIIHOCTD 3HAUHTEABHO MEHBUIE, TeM TIPH DaBolke. B Ta-'§
ROM CIyYac acHHXPONHBIA 3NeKTpOABHTATEeN Tk, NofobpaH-!
HBIl 0 MaKcHMaAheQll MONIHOCTH B NaBONOK, B HOPMAaIb-3
HBIX YCAOBHAX OKAa3LIBAETCH HeAOTPYMeAHuM. Jlus Torof
gro0b He CHHX2TL Kos(hdHUNeHTa mouiwoctd  {cos ¢)
SJMEKTPOABHTATENA B 5TC BpeMs, ciedver nosfHpaTe IpH-3
raTeis N0 ROPMATBHOH MOIUIOCTH, & JUIR MReiyINeRIcHRA 4
neperpyakH B NepHoj NaBeAKA YMelbLIaTh NOJSATY HACOCA j
nyTeM peryJHpoBaHus. {

Hdas Toro 4Tofbl H3MEHHTB NOAAUY YCTAHOBKH, HE0HXO- §
AHMO H3MeHUTh NHO0 XapakTeDHCTHKY HKacoca, gHbo xa- |
PAKTEDHCTHKY CHCTEMB TP¥OONpoBoAOB. 3Tc H3MCHEHHE §
xapakrepueriik (6e3 HapyWeHKS KOICTPYKUMH Hacoca M §
TpyGONpoBOAGE} Ha3WBAETC PCTYANPOBAHHCM,
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Peryanpopanie  uen- . 3
Tpoﬁe}&umx nacoLos ocy-
jlecTsaserca  Jab60  NpM £
noMoluy 3aapHKKR, JH00 b 5 i
H3MEHEHHEM 4acTOThl Bpa- =
1w CcHHS. v -

PeryaupoBanne  [oja- = -8
yH HACOCHOH YCTZHOBKH 3a-
ABHMKOR {ApOCCennpoBa-
HHe). DTOT TpHEM H3MEeHd-
eT XAPAKTEPHCTUKY Tpylo-

4 &

npopoza  lIacOCHo#d Yo _

7 Pue. 46, MaMcnene pexima paGo-
Tavoekw.  JlefieTBATeapHO,  THE O D peTyaBpOREME PO
IPHKPBITHE  3aBBUEKR RA o ) ewo,

Tpy6onpoBOJE PABHOCHAR-
no  BBOAY AcGaBoqHOIO

[HAPABNHIECKOLO ~ CONPOTHBICHHA, — [0ITOMY . coniacne
ypapHcHpio (70} xapakrtepncTHKa Tpybonposoda Aol
Wya ©TATh (KaK 1okasaso ma pue, 46) Goaee KDy~

toff, 3pech pabouam Touxa A ONPEICAACT ROAANY Ha-
COCHON yCTAHOBKH (a 11PH DOIHOCTBEY OTKPHITOH 3a0BH2AKKE.
[lpukpuBaA HCMIOTO 3aABHMKY, NOAYTHM Apyroe TNOMo-
#epHe padoucH Touku (Ha pHCYHKe TOYKa B) i cooTBet-
cTeylOmyIo eif MeHbuIyIo modauy (s JanbHelimee nepe-
KpHITHe 3AABHIKKH COIPOBOMIAETCH COOTBETCTBEIILIM CTIH-
WendeM mogadd BUAGTH KO €e MoAHoro npeKpalnleHns. Pa-
foTa Hacoca UPH 3AKPHITON 3ajiBHXKe He BARAET HA BTO
rufpannHueckie KauecTBd, OJHAKO B 3TOM Ciydae BLIEL
cTBHe MepPerpeBa AMIKOCTH ¥ KOPHyCa Hacota MOTYT upo-
H3GHTH HEJOMYyCTHMbIE TePMHUECKAR ,n,eti)opr:uauﬂu. [Tostomy
aanteabuan padota Hacoca UpH 3AKRHTOH SAABHKKE HeE-
Medarenbia (Aa u Oecrientila BUICACTBHE  HEIKOHOMHW
ocTH)

Ilpr mogaue Qs wamop Hacoca Hpg cRA2ALIBAETCH k3
Hanopa, Heo6XOTUMOLD JUTA TTEPeMEIlCIIHA BOAR JI cHeTeMe
TpyGOnpOBOLOR YCTAUOPKE NPH  OTKPLITOH 3aABHMEE Hy,
Il 0Teps HATIOPA B 2aABHKKE M, TO €CTh

He=H,+hs. (76)

Tlpu ymenbicHun mosawr (wanpumep, 10 Qp) movep
4 Apocceauponaune yBeanyupamtca. Takum oGpasoM, pe-
¥ THpOBANHe TOAJYH 3aIBHXKOA IHaRBaeT JAONOJHHTeNE
Hikle QoTepd 9HEPTdAH, KOTOPHE YXYANAWT 3JKCIIyaTa-
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HHOHHLIA K, 0. K. YCTanoBKH (Naywe), ONPElEANIGT erg
TakK: .

Ny
Na.yor. = v
. vQsfi
rae Ny= —IO‘) — 1206X0AMMAN MOILHOCTE /8 ICPEMEINETIHS HKH
KUCTH B TpyGONpoOBOAe HACOCHOH YCTAHOBEA
OTKPHTON 33BHEKOA;
; Q670 )
f\:Tgn—‘—aana'{EHHau MOIHOCTE Ha BAJKY Macoea ap
APOCCETHPOBAHHM.

Otcrona skendyaTAUKOHELIA K. M. 4. yeTaHOBKE OyleT;
paBelr:

— Hl
Re.yem, = s

Ipupegennwe BHING ypaBEeHns nokKaszbipaioT Ledddek:
THBHOCTB 3TOTO cnocofa peryAHpPOBAHHS, NOSTOMY Ha Mé
JHOPATHBHLIX (ocofellllo Ha aBTOMATH3HPOBAIIIEIX) HACOC
HEX CTaUUMAX ero He npumeHstoT. Ho 1ra Heboabuiux BO
JIONPOBOIHLX HACOCHBIX CTAHIHAX ¢ DYUURIM YNPaBJeHHEM:
peryixpopaude 3afBMMKKOR Gaaronapsd MCKAXUHTENEHOH
MPOCTOTE, AEIIEBH3HE OCYNIeCTBAEHHA H HAaAeKHOCTH B pa-
GoTe eille UCIIOJIL3YETCS NPH yMeHBIISHHE 1104auy ke 6oJee
uem Ha 10—15%, oT sagaumoi,

Perynuposaidie noJadn H3IMEHERHEM YACTOTH BPAH|
HEsA Haceca., MameHedme uacToTh BpAalllelHA Hacoca, Ka
Gelto onHcallo B § 2 nacTosielf ViaBLl, DPHBOAHT K H3MEHR
HeHHIO erd xAPAKTeDACTHKH. JTOT RNPHEM He BHISEIBACT A
MOAHHTEJBHBIX TOTEPh Hamopa, Tak KakK K. T, 4. Hacoc
MPaKTHYECKH COXPaHseTcd NOCTOAHHBIM B IMHPOKOM AHAaN
30He peryaupoBanna ®, Huaw ocyiecTsieHHs sToro crnocod
6a peryJMpoBaHHS HYXHH JBHTATEAH ¢ FepeMeHHON
qacTOTOH BpalleHus. K HHM OTHOCATCA 3/eKTPOMOTOPH 10}
CTOAIIHOTO TOKA, MapoBhie JBHMATen# H ABHCATEIH BHYTH
peHHero cropanna. Haunfoaee pacopocrpatelHnie acH
XpORHBIE ABHTATENH ABAFIOTCA MPAKTHYECKH HEperyaHpyed
MBIME, T2K KaK HeODXOAHMHe ENA 3TOTO ycTpoHcTsa nu6d
CAHIIKOM JOpOorH, Aub0 B HacToAllee BpeMs JedHiuMTHH.

* Topauy oceaniX HACOCOB MOMHO H3MEHATHL TaxKe NyTeM pasnod
poTa J1ONaToK paBouers KOJECA Ha PASHBIE YTAR, b

o6
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§ 5. NAPAJUIENIbHASL PAROTA HACOCOB
HA OJIMH TPYBOMPOBOL,

[Toflaua BOAB BeCKOJLKIME HacocaMM B olmEA HANOp-
nblit TPYOOTPOBO HAsHBAeTcA NapalacdsHoll  paBoTolt
nacocos, 2TOT cnocod nupuMenseTcd B TOM cAydae, Koraa
0J0H NACOC He OfecTieunBaer 3aJamiiof NMORAYA H IOTOMY
MPHXOJIMTCA NPHMEHATh UBA HAH TPH Hacoca, CyMMapnasa
1oJa4a KOTOPBHIX paBHa TpeOyeMo#, anbo Koria ofauynpe
cncco0H  PEryJIEpOBAHHS HAacocOB He 00ecHeuHBaioT Ty»-
HOTO M3MEHelHA MOXauH CTAHIHHA.

Jlia napadanensnoli  paGoTh  ualle BCETO [IpHMeHdAloT
HACOCH C OAAHHAXOBEIME XaDaKTePHCTHKAMH, HO AIPH STOM
lle ECKJAI0YAETCH BO3MOKHOCTE HCHOAB30BAlNA HACOCOB C
PasneIMy xapakTepucTuxkami, Huxe npusegena ofmas me-
TOAHKA ONpeJefclHs peXHMa [apa/deNbHOR paBoTH HA-
COCOB.

Ha pucynke 47 npeacrasnens paGoyag XAPAKTCPHCTHKA
ABYX ORHHAKOBBIX TelITPOfeHAX HaCOCOB ¥ CXeMa HX IIpH-
COBLHHEHNA K OAHOMY ofIieMy HamOpHOMY TPyGOmpoBOAY.
M3 cXeMBl BMAHC, YTO He3aBHCAMO OT OJIRHOMHON HAH ma-
panneAbHOfi paGOTH HACOCOB N0 WX BCACHBAIONUM HJH
APHCOE/HKHTEJIBIIEIM TPYOOUPOBOAEM TPOXOART NOAAYA
TOMBKO OHOTG Hacoca. Marwerpanbueiii Hanopiui rpyGo-
IIPOBOJL B OLHOM cAyyae HPOMYCKaeT [OA&YY OJHOTO RACO-
€4, a B APYrOM ABYX.

¥

i_uc. 47, NapaancabMas paGorta #acocor Ha
i TpySonpobon:

& — rpaduieckHe HOCTPRewa Aqn ONpenements pe-
ARHMA WECOCOB NPH HX NapanienwHop paGoTe; GD—
VERMA NHPHCOCARAHEHHA HacocOB K IPYGOIIDDBDHY.
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YuuTLiBa" 3To, NMOTEPR TANOpa oOUDeIeNfOT OTIENLHD §
NA8 MarucTPpalbHOro u OTAedbHG I RCacHBAIOUIETO H 4
npHcoeARRNTEIbIOMN TpyGonporonos. 3HasA ncrepn Hanopa
B MAarncTpaJdnioM  Tpy0ONpoBOie fly,, 10  ypaBHENHK)
H=Hi+hy, crpoar rpadiayeckyid XapakTePHCTHKY 3TOTO.
TpyBonponofta (kpuByte E—E’). 3Barem cTPOAT KPuBYW !
{I0TepL Hanopa AJs BCachiBAOUIErc i MPHCOETHHHTETRHOCQ
TpyGonpoBofos (M—M’}. Haaec npuBORAT XapakTepHOTH-
Ky Hacoca K Y3J0BOH TOUKe, Hex/awyasd (BbuuTaf) NOTepH
Aamopa BQ BCACHIBAIOIIEM H [PHCOEJHHHTENHOM TPYOO- §
npoBoaax (onpenengemblx xpusoii M—M') w3 coorpercr-
BEHHBIX HAIOpOB Hacoca no kpueoll H—Q. [lepeccucuied
KPHBOH XapPaXTePHCTHKM MarHcTpajeliore  TpySONpOBO-
aa E—E’ c KpuBoli xapakrepucTHKH Hacoca H'—Q',3
NpHBeLeHHOH K V3710BOH TOUKe, AaeT padodyio Touky A H3
oupejenser NMOJAYy ONHOMG HAcoca B PAcCMaTPHEAEMYNN
CHCTEMY TDYDBOTPOBOINB Q. i

Tipa He3HAYATENBHBIX THAPABIHYCCKHX CONPOTHB/IEHHAX ]
BO BCACHEBAKIIeM H NPHCOSIRHHTANBHEIX  TpyGonpoBojax)
(o cpaBHEHRIO ¢ MAruCTPaJbHBIME) STHMH TOTEDAMH MOXK-§
HO mpede{pceub, M TOTAZ NOAAYa OAHOTO llacoca GyACT NPH-,
OJH3ATENLHO PaBHZ (Js. :

Tocae yKasaHnbX NOAMOTOBHTENBLEBIX TOCTPOEHHE IMe-
PEXOANT K ONpPEeJeNeHHI0 PeXuMa naPalnedubHod pafoTH
naceca. IIas 3TOro, MOAL3YACH NPAnBHAOM AN napaiielb-
KOl paboTH (IO KOTOPOMY NOJAYH HaCOCOB CKJZJBRAKTCSE]
lPH OAMHAKOBLIX HAmopax), CTPOAT CYMMapiyl KpH-3
BYIO H‘—Q(]fz‘,. g

[Mepeceuenne stoft kpusofl ¢ KpHBOA XapaxTepHCTHKHY
rpyGonposofa E—E’ gacT HoBylo paGouyio Touky C, KoTo
pas W ONpeAGTIAT CYMMAapRYIC noaady Qe JBYX HAacOCOBY
NpH napanedpHod paforte, 3

Ilpoeens ausnw CC, mapattensHo ocH abeldce, Noay-4
HUM €e MMepecedCcHHe ¢ NPHBeIeHHOE KDRAROH Hamopon Had
coca A'—Q' B rouse C;, KOTOpad onpeleliHT TOAAYY KaXKJ]
JIOTO Hacoca (Je, B MOMEHT napaiieibHOH paGoTH, erd
K. 0. . {m:) H paciciyeMyl IDH 5TOM MomHoeTh (V). 4

CymmapHan nomaya IByx Hacccos (Qc¢) npm mapand
nenpHolt paGore {(cM. pHe. 47) MeRBIIE CYMMEl T0JAY 3THRY
He HacocoB (a NpY OAMHOUHOM paBoTe D ToH ke ceTH
Tpy¥BonposoAo: (10 ecTh Qo<C2Qa). Pasnocts 2Q,— Q. —4
neHLUT NOoAa4H, 3aBHCUT OT KPYTH3NE Kpusoil H—Q. Uewd
NOJoKe KpHBble, TeM {ojblie AepULUAT DOZAYH H TEM MEH
Hee BRIFOJHA NapajienpHas padora HACOCoB.
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§ 6, MOCHEOOBATENbHAY PABOTA
HEHTPOSEMXHBIX HACOCOB

IocaesosaTensnan  pagora LEeHTPOGCKHMX  HACOCOB
UPHMCIACTCA I TEX cayyastX, KOrAa [IPH NOCTOSHHON Hoga-
1€ HEOUXOAHMO MONYYHTL TAKOH HANOP, KOTOPHI He MOMXeT
GLITE COSRAH OJEHM HACOCOM.

Ha pucynke 48 ganu XaPaKTePHCTHKE  ABYX UEHTpO-
Oexnux kacocos Q—H, u Q—H,;, BKMOUSHHMX Nochenc-
BATENILHO B CHCTEMY HAMOPHOTO TpyGONpGESAa ¢ TeOMeTpu-
YECKOH DBEICOTCOE BOAOnOALeMa Ho,

CyMMapHasi XapakTepHCTHKA 5THX Hacocop Q—Hugn
MOXET GLiTh DOMYYeHA, €C/AH HCTOAB30BAThL H3BECTHOR npa-
BUAO AIA TIOCAEAOBATCALHOA DaGOTH, MO KOTOPOMY I 4 -
DOPH HACOCOB CKNAAMBAKTCA NPH QAHLAKD -
BHXToAAaYaX.

Kpneas E—E, nmpeacrasaser cotodi XaPaKkTEPHCTHKY
CHCTEME  TDYGOUPOBOAOR, NOCTPOEHNVIO 1O YPABHEHHIO
H=H+Zhy ¢ yuerou NOTEPh HANOPA B NPUCOSLHHHTEND-
HOM I BCACHIBAIOMIEM TPYGONpOBOAAX.

Iepeceuenie wpuvoli Q—Huyn ¢ kpusoii E—E, paer
paGouyto Touky A, koTopas u olpeleasieT nogady @, ra-
KOl YCTAHORKH, K. . [I. KaxAOTO HACOCA 1) H Mz H pacxo-
AYeMble MowHoCcTH Ny H N,

ITpu otcyrerBum noteps amopa B NPHCOEAHHHATENRHOM
TPYGONPOROLE KPUBAA NOTCpL TpOXCAHTa Ob HHME W [o-

i
: Puc. 48 Tocreroratems-
Hadg pafora HACOCOB:
| & — rpadiivcckie  DOCTPOCHE T
g.‘H Heatl] Orpehenewya PEREMA
12 O0CTeR0BAT R LHOE PAGOTEI
UHACOUOR; € —-cxeMa  [1pACOe-
AHHCHNA racocon.
=]
o, | &
£
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mune kpenoft Q—H. 5 Ha cxemarnyecxom UBpTEXkE AALTCH  Xapay-
TCPHCTHRE UENTROGEKHOMD HACUCE C MSMECTHON YACTGTOR apalueﬁ;g n
[lepecTpouts a1y K4PAKTCDHCTHRY HA APYIYI0 YACTOTY Bpauenus. 6, Uro
UPEACTZBIMET COOO/ K ANA Wero eTpORTCA rpadumeckay xapaxrép;{cm-
K& HACOCHON yCTauoBki? 7. PacckasaTb o clocoBax PeryIHPUBAKHS Ha-
cocos, 8. Mauw B cxemMatuveckom Exge XADUKTEPHCTHRY [RYX OQHHAKG-
BLIX LCHTDOGEHKHBIX UACOCOB W [Be KpHBEe AOTENb Hanopa: BO Bed
CHIBAIOHICM  H  MPICOCAMHEHTENRHOM TPYGONPOBOLAX K B MérucrpaJlb:
oM TpyGonposofe, IlokazaTe na cxeme NOAAYTY, HANOp, MOMNOCT
LK, 0. 1. 3THX IACOCOB  NPH OJKHOYUHOH o napa-me.-'in,nf[ pafiore
9. OOwACHRTE CYIUHOETh NOCASAGEATENLHOH PaGOTH Hacocos U hoka-
STk 114 CXEMC METOA ONPENENEHHR PokHMA HX paGotw. W), Kak vera-
HOBHTE pacuojokense pafouero Xoreca [Hacoed OTHOCHTCALHO MUIH-
MATBIOTO YpOBUA BOAK B HOTOUHHEE?

Jaua ycTasOBKH Obtaa 6w Goawwe (Qs>>@Q,), To ects no-
CHAef0BATENBHCE CDELHHEeHHe J].B}’X HACOLOE MEEee BREIFO-,
HO, 4eM [pHMEHEHHE OJHOTO HAcoca ¢ TpebyeMBIM HATIOPOM,

§ 7. OCOBEHHOCTH NOJb30BAHHA
YHHBEPCAJIbHBIMY XAPAKTEPHCTHKAMH
HACOCOB

ITpH MoOIb30BAHMH YHHBEDCAJABHBIMH XapaKTePHCTHXAMM;
HeobXOAHMEBIE pacueThl HEeCKOAbKO Yhpollamred. Ha pus
cyike 40 npejen ofsacTH npHMEHEHHE HAcOCa OOBeXeH
KupNOIt NEBMCH H Halleceua OoJee TycTas ceTka pabouni
KpHEBBIX {—{} ¢ 3apaHec pACCUHTAHHBIME YCJAOBHAMY HX%
noayyenus. Tax, Hanpumep, Ha xa¥faoH KpPUBOH H—
YHHBEPCAJBNON XapaKTepHCTHKH OCeBhX HACOCOB [OKA34%
HHEl YIJBL YCTAHOBKH JIONATOK pafoyero KoJeca, UPH KOTO-
pux ofecrneunnaerca pafota Hacoca ¢ napameTpaMn 37O
Kpupofl. Ha yHHBepcalbHLIX XapaKTCPHCTEKAX BEPTHKAJb-
HEIX 1EHTPOOEKHHIX HACOCOB 1OKa3aHBI JAHAMETPHM HX pa
GouHx KoJec, JIPH KOTOPBIX Hacoc MoXeT paforaTe ¢ Napa-
MEeTPaMK, ONpefesRIOLIUMH TV KW HHYIO kpuByn H—Q. 3§

Uro xe Kacaercs oupelefeHns pexkaMa paboThl Hacoc
HbIX YCTAHOBOK C HEeCKOJbKMMH HapatdieqbHo paforamonid
MH BEPTHKAJBHEIMH [CHTPOGEMHLIMH HAM OCCBLIMH HACO
CaMH, TO BCe HEOOGXOAMMLIE pacyeThl BeAYT TaK, Kak Osla
ONHCAHO paHee.

Hpyras oTnpyuTensHas o0coBEHHOCTh YHEBEPCAJAbHHIX:
XapaKTePHCTHK HACOCOB — OTCYTCTBHE JAHHBIX O BaKYyM
METPHYECKOH BHICOTE BCLACHIBAHMHA. 3JAeck BMECT) KPHBH
Hyan—Q upuBonarca kpesnue Aftpon—@, rie Afpon — A0
OVCTHMHH KaBHTAUHOHHBIH 3amac, NOTOMY JACNYCTHMY
BAKYYMMETPHUYECKYIO BLHCOTY BCACLIBAHMA TPH ofdpenele
HEH NOCAAKH HACOCA CJIeAYeT ONpefe/IaTh pacueroM (a4
ea 3, § 5).

KOHTPOJIBHBIE BOIMPOCH]

t. PaGowne xapakTepHCTREE nenTpolemunx Hacocos H HX ccobe
woctH. 2. Opraussagsa E NposeledAe HCHBTEHER LeHTPofeKHEX
cocoB. IocTpoekne pabounx xapakTepHcTnx lacocor. 3, C xakoi uea
H Kax ofipesafor padodne Koneca uenTpolemHLlx Hacocor? 4, Ha cxem
THUECKOM HepTeXe HMAETCd XapaKTepPHCTHKA UeHTpoOenHOoro Hacoca
HIBECTHHM Jpamerpor palouero xoneca. Heofxoawmo uaith anamery
0Gpe3aRHOTD Kojeca AJA TOUKH C KoopAumatamp (y u H), aexamel
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FTABA G
HACOCHBIE CTAHUHHU
U HUX COOPY)XEHHHA

§ 1. ONPEXEJIEHHE W KJACCHO®HUKALHA
HACOCHBIX CTAHUHWH

HBCOCHﬂﬂ CTAHNHA — KOMIJAPKC NHACOCHHEIX yCTaHOBOK,
THADOTEXHHUYCCKEX COOPYIKeNHl #H 3SHePTeTHUeCKHX  yCT-
poficTs, pabOTAKIIAXY B TEXHOMOTHYECKOH B3AHMOCBA3K H
oficcneunBaomye OGecrnepebofinyio 007a4y BORLl B PAasso-
AANYI0 ceTh CHCTEM BOJOCHAGKENHA HJIH ODOIMEHHA, HIH
€€ OTKAUKY H3 OCYUIATENbHHX WM KaHANH3AIHUOHHHX CH-
CTEM WM NPOILE KOMIJTEKC EAPOTEXHHUECKHK COODYHEeHHH
H oGopymoBaHHa AJs  TiolbeMa  BOAR  Hacocamn *
{TOCT 19185—73). B xoMnpaekc He3aBUCHMO OT TCPPHTO-
PHANLHOTC DACHOIMKEHHA BXOJAAT BCe TeXHOJOTHUECKH CBA-
3aHHEe MeXAY coB0fl coopyenrss H ofopyloBaHHe I
BOAO3a60pa, nepeMellelTHs, 0OALEMa W TPAHCHOPTHPOBA-
HHUT BOAM M3 MCTOYHHKA K noTpefuteno (pHe, 8).

Nopate Boay K norpebuTen ¢ UOMOILLW OMHOE HAcoC-
HOM CcraHuuu He BCErJAa BO3MOXKHO. T103TOMY DpHMEHAIOT
CTYTIEHYATHN NOABEM BOJNH HECKOJBKHMHE cTaHumaMH, Ilep-
Basg HaCOCHAN CTAHUHSA TAKON BOJONOKBEMHOH JecTHHIS!
Ha3MBACTCA TONCBHOH HACOCHOR cTasumed HJIW cTaBuHeR
nepporo noabema, OcralbHule CTATIHH B 33aBHCHMOCTH OT

BHNOJHAEMOK PafoTH HasLBalOT CTAHUMAMH TIEPeKAukH j

HIH NMORKAYKH,
Hacocuue cradnud kIaccrDHUHPYIOT TAKMKe 1M0:

Uend H HA3HAYEHHI) — OPOCHTEJBHHE, OCYUIHTeIbHEIE, A

BOAocHab¥eHueckde, XallaP3allHOHHEE H T. 1.

* Bonee uerkoe diopMyiuporanke 35eCh 3ATPYIHEHO oGMIMeM Tex-
HOJOTHUECKHX W IDYTHX PAKTOPoB, BAHAWLIAX HA COCTAD, THUE H HKOH-
CTPYKOHH conpyn(emm, BXOLRMIHX B KOMITERC CTatlHH. HO B {BA3YH €
ITHM B JIATERATYPEe EMEIOTCA H DA3NHUNbIE TOAKOBAHHS 3TOTOD [OHATHT
H' QTCYTCTBRE OOHIENDH3HAHHOR, ycTaHOBMBIIEHCA Kaaccuuxandu Ha-
COCHBIX CTAHIHA,
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BHAY BOLOHCTOUHITKa -— CTAHIHA € BOA03a6OPOM H3 RO
BEPXHOCTHEIX WCTCUNHKOB (peK, BOAOXPAHWJRIL W T. 1.),
I3 ITAXTHBIX H TPYOYaThiX KOJOMLER;

BRAY THADOMEXAHHYECKOTO B 3HEPreTHYECKOro cfiopynro-
BAHH5 — 3JICKTPHPHINPOBAHIEIe HACOCHHE CTAHIHE C MEHT-
POGERHEIME WIN OCEBLIMH HACOCAMH IAH CTAHUHM C IIBH-
FaTeNIMH BEYTPECHHETO CrOp anHs;

YETPOUCTBY ~— CTAUHOHADPHLIE H NEPEABHMKIILIE;

PACNONOKCHHIO OTHOCHTEABHO BOADHCTOTINKA — PYCIO-
Bile, Geperosne M BpesaHEMe B Geper {nepHBANHONHLIE)
CTAHIHH,

§ 2. CTALLHOHAPHDBIE HACOCHLIE CTAHILHH
C BOILO3ABOPOM H3 OTKPBITBIX HCTOTHHKOB

TR HACOCHHE CTAHLIH HAROIAT UIHPOKOE HpPHMEHENHe
B OPOCHTEJIBHBEIX MEJNHODAURAX H OTIARYAITCT paasoolpas-
HEMH HOHCTDYKTHBHEIMH DEIICHHSMHE (pHE. 49).

“Ha prcynxe 49, g npegcrasien wanbogee oGuuf cay-
UdHd HACOCHOM CTARNMH, COCTOAUIEH H3 WOCAEAOBATENbHO
PACMOJIDKEHHBIX: BOJ03ab0PHOTO COOPYIHEHHS B BHIE LHII0-
3a-peryaaropa I, orsonnore HECAMOPETYAHDYIOMET) KaHa-

3
Puc, 49, Tumnunme cxenri OPOCHTETRHBIN HACOCHBE CTaHIMI:

{r — o

”Eu“ﬁ p CXSMEl HACOCHOH €TAMnuW Na OTHONTWEM (eDUNATHORMOM) KaTame: & —

M .63 epercact HacocHoOR cTannEA ¢ PAILCTRHD ¥CTIOCHHEBI M STSHHEM 2—'()(9*
@ O€PEroEOA HACCCHON CVANMHE & COBMCINEMHEINIL COODYWENIAMY, .
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N3 AAs NOJRONA BOAL K 3FAHWI0 CTAHNUM 2, BOAONDHEMHO-
ro coopykerus §, scackBapOMUX TpyGOnpoBoaos 4, Hacoc-
ERIX arperaToB &, 31aHMa ClaHlMl 6, nanopeHHX Tpylo-
NPOBOAGB 7 W BOJADBBILYCKITOTO coopyikenus 8.

Ha pucyHke 49,6 nokasana GoJee ynpoLleHHAsT cxema
OPOCHTGNBHOH Tiacociiofl crTamuaxd. 3xece oT6op *BOAHE H3
BOJIOHCTOUITHKA BHIIOJHECTCH 1IYTEM €& OTBOAA 3EMJIAHBIM
KdHaaom 63 Kakoro-HGo PeryTHpYIoHIero COOPYHEHHA B
roaose. Taxoll oTBoISNIEE K35 Ha3HBaeTed CAMOPEryJiH-
PYIOLIMMCs KaHalom. 37@HNe cTAEHHH COBMEIURHO C BORO-
NPHEMHHEM COODYREHHEM. . ;

O6e craugun (puc. 49, a # 49, §) orauuapTes pacno-
JojKeHHeM 34aMHsl CTAHIHK Ha OTBOASILEM Kawajie BAAJH
OT BOIOHCTOURHKA ¢ NRENsIe COKPAWEHNR JOPOreCTORIICTO
HanopHoro TpyGoTMpopoia nyTeM COCPeloTONCHN LBpenala
ypoBHell, Taxne ¢TaHuuH HAIHBAOT ALPABANKOHHBIMH Ha- 3
COCHBIMM CTAHIMAMH.

bBeperosyio nacocHyl crannur (puc, 49, s) ycrpan- 3
BapT Ha Oecpery BOJCHCTOYUHKA HPR OOJEOM KOHCTPYR- 3
THBHOM COBMCI(eHHH 3)ATHS CTAHOWH C BOAOUDHEMIBIM H
BOMO3aG0PHBIM COOPYKEHHAMH, HCKAOYAR CAMOTCUHEIN Ka
nam. - k-
Taxaa craunug no $opme manomMusaeT Geperoroft Mo- §
CTOBOH YeTOH. 38echk A8 YAYYIIEeHHS YCTOAYHBOCTH 31aHHA
CTATIIAE WHOTAa OrpaHnuyHBAOTCA COBMEMHEHUEM TOMNBHO 3
B0j03300DPNOTO M ROMODPHCMHOIO COOPYHeNHR, a snanue
CTAHUHL VCTPAUBAIOT OTAEABII0 HA HEKOTOPOM PACCTOSIIAM !
OT Bogoucroyuuka (pue. 49, &), ;

§ 3. OB30P OCHOBHBIX COOPY)XEHHH
OPOCHTENRHBIX HACOCHBIX CTAHUHA

B cooreerctony ¢ ['OCT B cocras cranroHapHol ro-
JOBHOH HACOCHOH CTAHIMH MOTYT BXOAHTH: Bog0saGophoOe,
JACPHBAIMONYOe H BOTGIPHCMHOE COOPYMCHHA, 3AaHye Hax
COCHON CTAHIWE ¢ HAcOCHHIMH YCTAHOBKAMM M BOJOBBILIYCK-2
HOC coOpyXenwe, PaccMOTPHM RX B OTAEAbHOCTH.

Bopozalophbie cOOPYREHHSl CAYXKAT A9 TapantHpo
BaHIIOTO BaﬁODa NPakTHUCCKH YHCTOR BOAM H3 HCTOMIHKO
BojocHalmenus npy JoobGoM NGAOMeHUN B HEX yposuel
HEIARHCHMOG OT HOTOJUBIX }-’CJ’[DBHI‘:‘I, OHR ARJAOTCH O THHMS
H3 BAMHeHNIHX 3JeMclITOB mMoGeH TEAPOTCXHAUECKO] CXE-H
MBIl MAHIKIITONO ROLONOABCMA ]
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Pue. 50. BoxosaGopaui groagsok
LPYIHEY HACOCHMX CTAHUuE:
! — CTofiky, 2 — nauta,

Puc. 51, Hesatomtnenmoe Beperonoe
30103260 PHOE COOPYMEHNE THHA Ok
PeroBorG MOCTOBOFO yeTOSs,

[To xoHeTpyRmIK B0403a60PIHE COOPYHeHnT obbeaHie-
Bl B caeayloinye rpynom;

PYCHOBHE, qaCTHIAHO WAH MOJAHOCTBIO 3aTOILZeHHEE BO-
A03aG0PHLE COOPYMEHHS B Buie METANIHYCCKHX HAH Ke-
JC300CTOHHBIX BXOAHEKX OTOJOBKOE caMOTeuHslx TpyGo-
upoBoJon (pee, 50):

PYCAOBHIE HJN OCTPOBHBIE HEAATOMASEMEle BOil03a(0]-
HEIE COOPYXKEHHA THERNA NPOMEMYTOUHOIO MOCTOBOIG VOTOR:

Geperapble nHeaaTouAAEMbIe LOA03aB0DLe COOpy;KeHHFE
THIA BEPETOBOTO MOCTOBORO VeTog (puc. 51 u 52), uap Tax
TasHpacMuIe GecnNOTHHHLE B '
NJIOTHHHBE, B BHAE [MAK3a- =
peryastopa noxosaGopel. [

B MequopaTHEEDH mpax- [ v
THKe Yallle NPHMEHAIPT BOLO-
3abopuEe cOOpYMEHHs THNA
OTONOBOK, GeperoBuie nesa-
TONJIREMEIR COODYMKEHHS THITA
ILTO3-PETYJAATOP H  0CoBen-
HO GecTJIOTHEHKE BOLO2a60-
P ¢ OTEPHITLIM  SEMJTHBIM
KAHATOM b 3JEMJIFHOM pycie.

HepuBannonneie coopy-
HEHHs, WM KdK WX YACTO Ha-
3LIBAIOT BOAOMONBOAALIHE Q-
OPYHEHEA, 0GeCnedqBEa0T OT-
BOA H mepemell&HHe BOIH OT

Pyc. 52, 3gasme Hacocwod crad-
i), COBMEWEHHOE © Geferonsin
BOIC3AGOPHHM W BOAGIPHEMHLIM
COOpY Kennen,
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MecTa ee safopa B HCTOYHHKE K 343aHUIO HACOCHOW CTaH-
prE. B KaudecTBe TAKHX COOPYMKENHME HCNOMBL3YIOT 3aKpH- A
THE caMoTeunme {dau cu(OHHHE) DROACEOJA KIH OTKpH-
Thie KaHAAL. E
3aKkpuTHE caMoTeuHble BOLOBOJAK YCTPaH-
BalT K3 cOOPHUN 7#eae30feTOHHBIX KoJel, achecToUeMeT-
NLX HAX 9yTYHABX TPy® He MeHee uem B ABe HUTH. Flx npu-
MEHRIOT 1A BOAONPOBONALIX HACOCHHIX cTaHnugx. OT-
KPHTHC XallaJdu HAaxXoUAT WIHPOKOE NpHMeHCHHe B 4
OpPOCHTEIBHEX HACOCHWX CTANUHAX NPE HATHYHHE NOAXOAA- F
IHX TPYHTOB M Desibeda MCCTIOCTH H Npil KoJeballHi YpoB-
nefl BOAN B HCTOWHHKe He Hodace 3—4 M, OTnOnfAMe KaHa- 4
Jibl 000 cTposT 663 FOMCBHEIX ILMTIO30B-PETYJAATODOB H §
HA3LBAKT CAMOPETrYJAHDPYOIHEMHCA RePHBAIH - §
OHEBIMY KaHaJaMH, ;
BomonpuemHnie coOpyMeHHH NPeIHAZNAUCHEL JNA TpHe-
Ma DORH, NOIBEACHNOR ®3 HCTOUNIKA, N cO3faliHA nop- A

Puc. 53. BoaonpuaemHce coopyHese TUNR WLHO3-PETYJATOR.
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MAMBHBEIX  YCHOBHA A1s  ee
BX0/Ja BO BCACLIBAIOINHE TPV~
6nt nacocos. Tlo koRcTpYKUHH
HX MNOAPA3AeNANT HA BOJO-
NMPHEMHHKH KOJOJE3HOTO TH-
na, THIA IIAK3-Peryjstop,
BBUIOIHAEMEX PA3JEALHO HAH
COBMECTHO CO 3] alHEM CTaH-
nua, H# ApocTrecHInHe Oecxa-
MepHBlE BOACTIPHEMHHKH KOB-
IIOBOTO THOA.
BononpueMmruxn xo-
JORLE3N0To THma 9JacTo
HCTOTB3YIOT  Ha  CTAHIHIX
HHTHEBOIO M XO3AHCTBEHHOTO
sojocHabxkenns. B wenuopa-
IHH HX IDPHMCHSIOT Pelko,

Pazgenvame BOLO-
NPHEMHEEC CCOpPYIKeE-
HUHd THIA WAKS-pery- Pue 84 CoevMemwesioe 3iande
ASTOP YCTPAWRAIOT € He- STENUHR GAOWHOra TiNa ¢ kamep-
CRONDKAM I BesnanopHmimm HLIM ROJOIOIBOLOM.
KaMcpaMH BCACBIBAHHA .

{pac. 53). Bony K HacocaMm TOABONAT C [IOMOUIBIO BCACHI-
BAOUMX Tpy6 AMBECR ne Goaec 30 m. IIpumenswor Hx Ha
OPOCHTE/ILHLIX HACOCHBHIX CTAHNUMAX TIPH Nojgage HACOCAME
e Gosee 2 M¥/c XaAwA H XoneSamHem YPOBHE! BOZQHC-
TOUHHKA He GoJlee 2—3 M.

Ilpn Goabwed nofave HeCOCOB Ha CTAHIHM B BEICOKHX
KONCOAHKAX YPOBHE! BOJACHCTOURMKA YCTPAHBAIOT COBME-
LIEHHBIE €O 30AHHEM CTAHDHHBOZOINPDHEMHHMKH THIA
WAKI-PETYyAATOD ¢ KAMEDHEIM HJIH KOJETY4a-
THMOOABOAOMBOAKW K Hacocam Kamepnuit non-
BOM QCYLICCTRAAIOT B COBMEUIEHHLIX 3LAHHAX ¢ HACOCAMH
odaven Ao 5 M%c (puc. 54), a KoJeHuaTHEE TOXBOA YCT-
PauBaioT B 3daHuAX cTakuuii GJOUHOID THIA ¢ nogauelt oT
3 w%/c u Gomee (puc. 55).

Kosmoswe posonpuemnurn (puc. 56) mpu-
MCHAIOT B He3arJyONeHHBIX M Da3fedbHBX THOAX 3AaHMHD
craundil ¢ 2—3 wacocaMy, nofaved mo 300 nfc Kamsii.

3zaHun HACOCHBIX CTAHUM(I NOMMHE O05ECIeuHBATL fec-
tepebofiuyio pafory, yAoBCTBO sKensyaTaluud H coXpan-
HOCTh OGOPYAGBAKEA H COOTBCTCTBOBATL COBPEMEHHBIM Tpe-
Oopanuam,
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Puc. 57, Paznensuoe 3ndnne Ha-
cocHoll CTAHLMN C C¥X0H KaMe-
poii H TOPUIONTAIBHEIMH HACO-

[To xoncTpyKIHI HX NOApasfesicT:

0 PACOONOMKENHIO 102 MAWIMHIOIO 3aia (nmi nacoc- §
OF0 NOMelieHms) CTAHIHM OTHOCHTENEBHO TOBEPXHOCTH 4

apMJIH —Ha Hajg3eMHBCH 33I‘J1y6.|'ICIIHbIC',

N0 PacoNCIKeHHD $/aHHA OTIOCHTENBHO APYTHX COOpY- 4
weHgfdl  CTAHRHONROTO y3na—Ha pa3AcAbHBE H 4

coBMelleHHH e

no kouHIypauyy B miafle —Ha NPAMOYIOAbHBIE, §

KpyrJabee H KOMﬁHHHpOEﬂHHI}IC.

Pasfeqblibie 3/alHs HACOCHHX CTAHUMA MOTYT ObiTs € 3
3araySieHHbM & He3arayGJeHny (nafseMHBIM) MAaIIAH-
MM 33J0M cTaluus, Pasfesnubic sfauus ¢ HeaarayGiaed- §
HLIM MAMEHNEIM 3aJ0M (pHC. 56) TIPEMEHAIT NPH KOJe-
fanmsx ypoBHedl BOJIOHCTOuURMKA He Gojee 9—3 M H ¢ 10-
naueli ne Gonee 300—B00 aje, a ¢ aariyGreHHHM Marwi-
HLM 3a/0M {puc. 57} npu KoacGamHAX YpOBHed BOAOHC- 4
routmka Gonmce 3—4 M npH pafore HeHTPODEeXHHX J
rOPHIOHTANLHBIX HACOCOB ¢ OTPAHPUEHHOMH BHICOTOH BcacH-3
paunst {puc. 59). OQHARD IpH HeoGXOAHMOCTH {HanpuMep, A

-

moAyyeHUs Jyunlell YCTOAYHBOCTH COODYMEHHS)  MOTYT g
CTPOHTL TaKHe 3LABHH ¢ HETONB3IOBAHHEM KPYEHLX OCeBbIX:
WaH LedTpofeKHEX HACOCOB, BEPTHKAJNBHOrO WCHOJMHCHHAZ

(puc. 58).

3arnyfocHEHEe H COBMeIfelHue ¢ ERGES

NMpHEeMHHRKaAMH 3JaHHAg HACOCHEX cranndi

¢ HACCCAME BepTHKANLHOTO HemMomtenns (puc. 54, 55) nauy
TOPH3OHTANBHEIMY TIEHTPOOEMHEMH, YCTAHOBJEHHLIMH NOAY
nocTOAEEHD saaus {puc. 59), HAXOIHAT IMUPOKOC MPHMEHE" 3

HHe B MENHOPATHBIOR NPaKTHKE.

Beanwitiia 3arayvGgeHss 3aanug onperensercs 1eolxo-
AHMOCTLH HOCTCANNIOTO 3aTOMIeHs HACOCOB AaKe NPH MU~ 3
HUManbHBE YpoRnAX neroundka. Ilostomy ornazaer He-gs
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.
Pue. 58 Pazaeandoe, GA0UEOIG Thaa 3janke
CLAUUML ¢ BUPTHERJAbHBIMM  ILACOCE MU,

AN 2

\.\\" TR

00X0JHMOCTE B YCTAHOBKE BAKYYM-IIACOCOB, YIPOILEETCH
APOUECC TYCKA GCHOBHBIX 4UPEraTeB H CHHIKAKTCH 3aTPATH
i1a X aBTOMATH3ZIHI,

Ha pucynkax 54, 57 w 59 NoKa3aH KaMepHRE# THI
3 2aHH® TnacocHuX crannui, Mx ocobeunocTs — naau-
yue Hecyluefl IJNUTHL B OCHOBANHH H NOABOJ BOAH K HAaco-
caMm, YCTPoeHHHM B BuJAe NpH3MaTHuecKol ¢opMmE KaMmep
BCACHB&EHHA, PACTONOMEHELX HEMNOCPEACTBEHHO NOX IIOJAOM
HACOCHOH CTaHUUH, Bce noMeuleHus H KOHCTPYKTHBHEE
JeMERTH TAKHX 304HHA XapaKTEePH3VIOTCA TNPAMOAMHER-
HOCThIO OpM, HOITOMY OdeHb yAODIEl AN HHAVCTPHANL-
IILIX MeToA0B CTPOHTCHABCTBA.

JlAs ycTpaHCHHA 3aKPY4MBAUHE NOTOKA NEpel BXOJI0M
na paGoune KOJeca HACOCOB BO BCACHIBAIOMIAX KAMEPAX ye-
TaHaBAHBAIOT pa3ienpHme cTedkH (pue. 54). Has npo-
BeleHH? peMOUTHBIX pabor B KaMepax BCACHBAHHA YC-
TAHABAHBAIOT IJIOCKHE 3aTBOPEl H OTKAUHBAKT BOAY H3
KaMep JpeHa:KHBIMH HacocaMu. Ii1s npoxola B kameph
YCTPAHBAIOT JIOKH, KOTODHIE BO :
BpeMs paBoTn! HACOCOB 3aKDH-
BaloT repMerHueckd. TakHe 3ga-
HHA OBOPYAYIOT BEPTHKAALIb-
MM HACOCAMH C Tnopauelr [0
5 m3fe.

[Ipu Bombwiell nozaum maco-
COB LefgecoofpasHo MPHMEHEHHE
GnouebHXx 3JaHHH, ¥ KOTO- Sé'shoff- TCOBM"-’“QH““ Ka-

HOa 3I&HHC CTaH-
To BeacazIOnIN KOMGH AR Lo, FOTEOTATIIL 13

11



A

p
CrenHansoi dopMer  TpyGam,{phc. 53). Otauuntentng
0COBERHOCTh TAaxHX 3AAHHA — HANHYHe MaccHsxore Geto
HOroO 6.4"[01(3 B ero OCHOBaWHUH, TAe pacnojiodeHnt BLac
Baile TpyOn, PeMOHT KOTOPHIX NPOBOLAT Tak e, Ka
I AAA 34&HEH KAMEpPHGTQ THOA.

nO,ﬂ.SEMHyIO 1acTb GI0UNHBX 3821UHA JeJatoy H3I MO
JUTHOTO GETOHA € HADPYIKHON H BHYTPEHUEH THAPOH30aNE
usuefi. HanseMHyi0 uyacTh Beex 3XaBH HACOCHOH CTaHW
BHNOJHAKT TaK JKe, KaK TNPOMBILJeRHOIG THna. CTeH
KAPKacHBE ¢ 3afoXKendHeM KupnouyoM. Ilokpuras Gecue
ZaupHe H3 YHHGHIHPOBAHHHIX JedezofeToHHmx 6aiox
nHT, KpOBNA MATKaA, PYAOHHAA M3 HECKOXBKHX CJ0EB TO
g HAH pybeponsa no YTENMHTENIEHGMY CJOK.

B magseMHOHl wacTH pacnoiaralT SJACKTROIBHraTes
3JMeKTPHUECKHE pACHpeleNHTeNbHEE YCTPOACTBa, Kaben
MOHTAXHYI0 TICHAJLKY H Tpodee, a B NOL3EMIOH Hac
3UAHHA — OCHOBHOE THAPOMCXAlHYCcKoe 080pyroBalHe.

BOACBHINYCKHBE COOPYKEHHA YCTPAHBAOT B KOHUE H
MOPHEBIX BOJOSOA0B HACOCHHIX CTAHIME MOBOTD HA3ZHAUEH
s, OHH BMeoT pasHyl0 KOHCTPYKIHIO H BHITOZHSION
pa3nue ¢yHruun. B sonocnabxennr BOMOBBITYCKHEIMH €f
OPYKEHHEMH HABJAAITCA TNOA3EMIBE PC3ePBYapH, BOACH
NnopkHe OallHH W THEBMATHUCCKHe KOTAB. B opowens
OCYIIEHHH H BCOIHOM TpaHcnopTe B0LOBLIIYCKHBEIC COOP
Kol oOHYHO Me ABJAIOTCH PEryARDYIONHME, (OcHOBHE
3anauH TAKHX COOPYMCHAN: KOMangosanuce Han o0BeKt
MH, HanpaMep MOMAMH OPOUICITHS, CO3IaHHe OLTHMAAbHbI
YCJAOBHE AJA BHOYCKA BOJAB K3 TpyGonpoRoicB B Gacced
BOAOBHIIYCKA 0Oe3 yxyAueHHs paloTe HACOCOB H TalreHH
B HeM H3JHIUAeH 3HCPTHH NOTOKA AN NANBHENIETO BB
flycka BOIH B3 Gacceiiia, B 3eMJAHOH Kanah; oGecliedeHH
OCMOTPOB H MEJKHX PEeMOHTOR OTAENBHEX TPYGDOPOBOIO
fe3 OCTAEOBKHY HACOCHOR CTalLMH B NPOLECCE € 3KCOJ
TauHH.

BOACBHIYCKIHE COOPYHEHUA NOApazieisT Ha BO
BHNYCKH-Aeautenan (peEc. 60, 5} H NPAMOTOYHBC BOJOBE
NYCKH ¢ BOJOOOHHBIM KOJMOAUEeM HAH ¢ BoZoGOfiiHOH CT
Kof (pHc. 60, 8).

Laa npezorBpalienda ofpaTiol YTEIKR BOAM NMPH OCT
HOBKE HAacoCoB BOJ0BMIYCKIbIE COOPYMHCIAA MOTYT yc'rpa
BarhCA ¢ OBHICTPOMAAAIOUIEM 3ATBOPOM {pHC. 55); ¢ me
JHBEOH CTeHKoN TiiMa «KocoH BOAOCAHBR; ¢ ApocceseM HA
KlalaHoMm THna «3aknenxar (prc. 60, 8) # c crhoHHS
BunyckoM {(puc. 60, a}. ;
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Puc. 60, Boaoemnycksne caopymenns:
@ - CHQONUHA  BOLOBBOYCK; & ~= IpAMOTOMInAli  BOJGBLINYCK ¢ 3axaomkoil; o —
BEOJ0BLOYCK-ACIHTE b,

ObpaTHast yTeuKa U3 BOAOBHIYCKNIOIO COOPYIKEHHS ©
cuORREIM BEITYCKOM TIPH OCTANOBKE HACOCOR NPEAOTRpA-
macicad KJIaNaHaMH cpLiBa bakyyma, OHH ycTaHaB/dBa-
10TCA B BEPXHEM KOJeHe CHPOHA W B MOMCHT OTKIIOUEHHT
JHCPrHH Y HACOCE CPHBAIOT B cidOHe BAKYYM HYTCM BIyC-
Ka BO3AYXa H TeM CaMBbIM IpekpamaloT ero aedctene. K pe-
AOCTATKEM CHMOHHWX BOAGBHIYCKOR CJACAYCT GTHECTH
1pyAHOCTH, CBA3AWHBIE ¢ WX repMerHsalHeid. Ouenn wacTo
BeJeCTBHE TONARAHWA BO3AYXa OHH paGoTaloT He KAK CH-
donwl, a xak go6aBoyHLle OTpe3KH TPYOUNPOBOLOB ¢ DHAOM
MCCTHBIX CONDOTHBIAEHHH,

Taxmm o6Gpasom, cudoiHEe BOLOBRINYCKM TpelylT Go-
Jee THIATENBHHX H CHCTEMATHYCCKHX OCMOTPOB H TCXHitue-
CKHX YXOAOB, UCM MPOYHE KOHCTPYKIHH.

Boxosuinyckd-genntean (puc. 60, 8) TpHMEHAWTCE NpH
BLIMYyCKe BOAK B PA3HHE KaHAML.

Hnsa oTcoenHHeHHs BOAOBMNYCKA OT OTBOJASIIErC KaHa-
74 BO BPEMSA NPOH3BOACTBA CPOYHEIX PEMOETHHIX padoT
BLIXOJHOE OTBepCTHe K3 OacceliHa BOJOBHINYcKa o6opyiLy-
T 3aTROPaMH,

KOHTPOMRBHLIE BOMPOCH

1. YUro uonrMawT noJ Tepmuiom cuacocuasn cranuany? 2, INepeunc-
SINTE Buabl HECOCHEX cTamHi. 3. UTo Takoe TOMOBRAS HacOCHAf CTAN-
Uhf H KaKRe COODYMCHHA OHa MoxeT umerd? 4, HajoBuTe Tunm ro
JOBHEX HacoCHHX cragund. 5. Kakoko wasnavenne BomosalopHux co-
Cpyenui? IlepeuncAuTe ux Trhal, 6. KakHe CYUlecTBYIOT BHis BOAO-
TPHEMHEIX YCTPONCTE i3 1acocHiX craiwaax? 7. Jas vero mpemwas-
Haugho apddHe #1acocHON cTamuan? Ilepeyncomte HX tunw. 8. Jaa uero
YeTpanBaoT BOAOSLIYCKHEE CODPYXKCHHA? :
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TAABA 7 .
TPYBONMPOBOIL HACOCHGBIX CTAHUUH
H HX OBOPYIJOBAHHE

TpyGonpopoam chyxaT Add TpaHCnopTHPOBAHHA BOAH
OT MCTOMHHKA K MOTpefHTeD.

B OpOCHTEeNsHBX HACOCUBIX CTAULHAX BOAY Ualle BCEro -J
3abHpaT H3 OTKPHITOrO HCTOWIIMKA (peka, NMPecHoe 03epno, |

BOAOXPAHMIHIE U JP.} H NOJAKT B BOAOBEIIYCKHOC COOPY-
eHHe HJAH 3aKpPHITYIO CPOCHTETBITVIO CCTh HPH J0MIeBa-

HHH, & B OCYHIATSABITEIX HACOCHLIX CTaHIHAX — H3 CﬁOthIX k

pe3epnyapoR B peKH WM OBPATH.

B BOAOIPOBOAIBIX HACOCHLIX CTZHENHAX BOAA MOKET 3a-
GRpaTECH UAcOCAMH 113 OTKPBITOTO HCTOUHHKE M N0AaBaTh-
CH HA QUHCTIHE COOPYXeHHA. TIpofiis coOTBeTCTBYIOLIYRO
OUHCTKY, OUa TNONAJZACT B Pe3epBYap uuMcToH BOMLL, a H3
HEro ¢ NOMODILIo HACOCOB CTAHUHMH BTOPOTO MOABEM3 —R

HanopHaperyHpyloliee cOOPyXeHue (Bogonanopsas Gam- i
HSl HJIH [OA2eMuulil HamopiHslii pezeppyap) uJHd RenocpeX- -

CTBEHHO TIOTPCOHTOILIO.
ITpu 3aGope modbl K3 TPYOUATLIX if NTAXTHBEIX KoJ0Iues

(1cmoab3cBaNHe TOA3EMHBIX BOR AAA Iedell BojocHabwe- §

HHA} BOXA HACOC2ME IOJ3eTCsl HENoCPelCTRENO BOJO-
NoTpetUHTeN s,
TpyGonposoAs! HACOCHRIX CTANHIHE ACAATCA Ia BCachl-

BawuHe @ HanopHee. [lo BeacumBsawllemy TpyGOTPOBOLY .3
BOA2 H3 HCTOUNHKA 3a0EpaeTes HACOCOM, 2 MO Hanopuomy
NOAZeTcAd TacocoM BoZonoTpebutenw.' B ¢TanHolapRHX
HacOCHBIX C¢TAHUKAX TPyOSOIPOBOAE pasMellaloTcy Kak B %

CAMOM 304HHH, TaK U 34 €ro NpeaeaMu,

§ 1. TPYBONIPOBOAK H APMATYPA BHYTPH
3NAHHA HACOCHOH CTAHULHH

BHyTpH 3manws HacOCNON CTAUNHH pasMellamTed TpY- 3§
GoNpoOBOAEl OCHOBHWX H2COCOB, BEINOJHAKIUIMX FJI3BHYIO 3
aalawy cTaluad, 1 TPYGOMPORCIL EBCIOMOraTelBHHIX Ha-

cocoB, ofeciieynBaiCUtnX  HOpMansuylo pafoTy CcHOBHHX
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Pire. 61, Cxexid BCaCLIBRIONIMX H HAUCPHLIX KOMMYHukauwil:

{— Bracwpakilinll  KoadexTep; 2 — Bracupd ol coeanunTeawsdt TpySonposed;
— BoaCHIBAOWGH TPYGONpOROI; 4 — HANODHMIL KONXeHTOD; § — RANOPHEIA coe-
ORHKHTEAsEEA TPYSOLDOBO.

HACOCOB (BAKYyyM-HAcOCCR, JAPEHAMHBIX, OCYIIHTEJBHBIX,
NPOTHBONOMKAPHEIX, OTONHTEJILHBIX K ADYTHX).

BernovoraTenmphble HacocH YOTAHABJIMBAIOTCH B 3aBHCH-
MOCTH OT HasHageHdHd HACOCHOH CTAHOHH H YCAOBHA ee
paboTsl,

BeachiBalomye TpyGonpoBoEK BIYTPH HacocHoi cTah-
unA MOTYT HMeTE PadfHuYHHE CXCMbl IePeKJusuHi, obec
NevHBAIOLIME ONTHMAaJbIyio ¥ Oecnepeboiinyie padoty ar-
peraTonB, YCTANOBICHHHEIX B 3TaHMH CTallHH.

B nacocuelx craHOWAN BO3MOMKIL  cAelyIOUIHe cXeME
KOMTOHOBKH BCACHBAOIIEX TPyOONPOBOAOB, B KOTOPBIX
uKCA0 BCACHBAWIMX Tpy6 paBHo OOLIGMY wHCAY YCTd-
HOBJEHINBIX [AcocoB; uHeny pabounx HacocOB; MeHsllie YHC-
Ja YCTANOBMEHTEX HACOLOB, Ha KPYIHLIX HACOCHBIX CTaH-
UHAX, KAK OPABHJC, KaXILH 11ac0oC HMCET CBOKY BCACHIBAKD-
LYK JIHHHIO,

B MeaHOPATHBHHX HACOCITHX CTANIHAX BCachBAOIIHE
TpyOH HMeT JOALWOH THAMETD Il Manyi LIHHY, T0ITOMY
yeTpauBaTh NepeKJIcHaloulHe KOAIEKTODH, KOTOpHle YyBe-
JUUABAKT pasMeps! 3JaliiA HACOCHOH CTaHLHH, YCROMKHIA-
KT 3KCOAYaTallHiD H NOBHITAKT CTPOHTENbBHYH CTOHMOCThE
COOPYIKEHHH, He peKOMceliAyeTcd. KoJJekTOpH ycTpaHBaloT,
ecJIH UMCA0 BCACHBAOIINX TPYD PABHO KW MeHBIHE YyHCaa
yeTaHoBneHHbix Hacocon (puc, 61, 6 u g). Kax npasmno,
KOMISKTOPL  APHMEHHIOT 118  BOJIONPORC/IHLIX HACOCHHX
CTaAHINAEX. -
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Ha pucyake 61, a nokasangd cxema YCTAaHOBKM ABYX:
HACOCOB CO CBOMMH BCACHIBaIUHMH TpyGonpoBofaMH § Ge3ig
3a/IBAKEX. 3aBKEXEH CTABAT TONBKG, KorAa Hacoc paloTa
eT HOfl, 3aJHBOM. -

Ha pueynke 6l, 6 npubelena cXema YCTaHOBKH ABY
HACOCOB ¢ OJIHHM BCACHIBANONIHM TpyGonposoiomM § W Kod
JexTopoM [, ofecneudBamM  TORBOA BOAKW K KaMAOM
nacocy. Ha kohfekTope pacTioVioKeHW ABE 3AABHKKH, € N0
MOWBIO KOTOPBIX OTHAIOYAIOT HACOCHW AJAS PEMONTA, a Tak
e pesepphas. HeucopaBrylo 3afBMKKY 3aMeHAIOT Ip
NOAHO! OCTAHOBKE MHECOCHOH CTAHLIMH.

Takas cxema TpUMeHSCTCST o4YeHb DEAKO H TOJBLKO B3
OPOCHTEMBHBIX HACOCHLIX CTAHUMAX, NOIRGIAIONIHX BpEMEH
HYI0 OCTAHOBKY HaCOCOB.

Ha pucynxe 61, s npusesena cxema yCTpaioBKH Tpe
HACOCOR ¢ ABYMA BCACHBAMNHMH TPyOONPOBOAAMH 3, un
KOTOPHIX JABa paBoTalor MOCTOANHO, a TPeTHH pe3epBHHIN
Ha konaertope { H BCACHBAWIINX COSAHHHTENBHBHX TPY
SonpoBogax 2 yCTAHORJEHH 33JBHAKH, RO3BOJSIOLKE OCY-H
mecTBAATE paloTy arperaToB NPH BHXCAE OJHOTO HHAH:
ABYX MHACOCOB H3 CTPO®, a T4dKIKE NPOH3BOAHTE 34MEH
23BHIKEK.

Beacwratomide TpySONpoBOALL, KOMLMEKTOPEl H COEAHHE
TeAbHEE TpyBOUPOBOAR B OCHOBHOM  MATOTOBAAKT H
CTaJMbHEX TPyG.

Jnamerpsl TpyOOOpOBONOE RasHAvaloT B 3ABHCHMOCT
OT AOTYCTHMOH CKOPOCTH BoAH B TpyGax. Bo Beacubawuem 4
TpyBonposone AvaMerpom A0 280 MM CKOpOCTB  crelye
npeaEMate 1—1,2 wmfe, a auamerpod 250 MM k Goaee —
[,2—1,6 M/c. B MCKMIOUHTEABHBIX CJyYasiX NPH Manaon JAJIH
HEe TPYGONpOROAA M HE3HAYHTEJbHO} BLICOTE BCaECHIBAHHAY
CKOPOCTs BO BCaceiBaonieM TPyGONPOBOAE MOMKNG TIPHHHE
maTth 1,6—2 m/c. 1

B Hacroduiee BpeMA CTPOMTEAbHHE OPTAHH3ANHH NPH
MEHSIOT KEIVCTPRANBHBIA METO] MOHT2)Ka HacOCHBIX CTaH
UMl H y3A0B TPYOOHPOBOACB —HAa 3aBOAax OTMeNbHH
TpySE ¥ apMaTypy COeNUHAIT B OJOKH (cOriacHo THNG
BHIX CXEM)}, 34TCM TPAHCNOPTHPYIOT K MecTaM HX YCTAHOR
KH H (pAannavH cOelHHAIOT ¢ TPyOONpoBOAaMH, 3TOT Medy
TON 3HAURTEJABLHC COKPallaeT BpeMs HAa NMPOH3BOACTED pa
60T, MOHTAK M AEMOHTaX y3J0B NpH HX peMonTte, Ocolen
Ho HPAEKTHBCH 3TOT MeToj TPH CTDPOHTERLCTBE BOAGNPO
BOAHBIX MIHPOKO PA3BETBJAEHHLIX ceTell ¢ OOJBIIHM YHCAOMY
Y3JI0B H CMOTDOBHIX KOJOAIEB.
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Tpy6sl coeautsioT (aaHnaMi u ceapxoil, PaaHueBoe
coedHHEHHE CTSJAbHREIX TPY$ 34KJ04a€TCR B NPUBAPKE K
tpy6aM (aaHLe,

Hanopunie TpyGonpoBoAlW HAcOCHOH CT3HLMH, TaK Ko
KaK H BCACBIBAIOILHE, MOIYT HMETh HaNOPlible KOJAEKTODHI,
npH IOMOIM KOTOPHX OCYILECTBJIRIOT NOAZYY BOAH B pal-
JHUEBE BOAOBOAEL KoadexkToppl 4 MOTYT OLITh pacuoo-
XeHH KaK B 3JalTnH HAcOCHOR cTAHLUMH, TAK H 34 ee Npefe-
JaMH, B ClNEeUHAJbHBEX UpHCTpOHKax HAH 11a OTKPBITHX
yuacTkax Hanopumx TpyGoupoBojos, KoMMyHRMKauwsa Ha-
IOpHNX TPYGONpOROAOB 3aBHCHT 0T HA3NAYeHHA H yoIo0-
pud paboTht HACOCHOH CTAMNIMHA, YRCJAA YCTAUOBACHIULIX 114~
COCOB M TeXHHYECKHX TpeGOBalnf, NMpeLbRBIARCMLIX K HEH.

B paGoTe OPOCHTENbHHX HACOCHMX CTAHLHA BO3MOXHA
BpCMEnTAs OCTAHOBKA OTAENBHEX HACOCOB H BCeH CTAHIMH,
NosTOMY KOMMYHHKaI#Ws HaROpHLIX TPyBonpoBoaos Goaee
npocTas.

[lepepwB 8 paGoTe BOACTPOBOAHBIX H OCYIHTEIBTBIX
NMAcOCHBIX cTAHUME He aonyckaerca; OQHH pafoTaloT Hepas-
HOMEpHO B TeueHHe CYTOK (BOAONMPOBGJAHHE CTAHIHE BTO-
POTO MONBEMa) H HEMelT Oofee CIOKHYK KOMMYHHKARMIO
TpyGOnpoBoOACSE.

B zajayy KoMMyHHRAUHH, KpoMe NepeknioueHHsl HACo-
COB Ha paaiudHBe TPYOONPOBOIH, TAKMe BXoAHT ofecie-
ueHne MOCTETIEHHOTO hepexoja ckopocTedl B0l or §—7 K
1,5—2 mfc. B MeaHopaTHBHHIX HACOCNEIX CTAHIMAX TAKOH
[epexofi OCYUIECTBMASETCS YCTAHOBKOW KOHHUECKH pPACIIH-
[PAIOIIAXCE COeAHHHTEIBHEX NATOPERX TPYGONpPOBCGAOE.

Hanopuble KOMMYHMKAUHE Moryr OHrTe 6c3 mnepexnio-
uennfi (puc. 61, 2, d}, KOrla UHCAO HACOCCB PABNO THCITY
TPYSOIPOBOIOR H KAk M3 Hacocor pafioTaeT caMoCTOR-
TeABND Ha €BOf Tpy§ompoBOA, 2 napaaneapHas pabora ma-
COCOB MO TEXERUECKUM VCJAOBHAM He npeiycmorpeHa, Ha
MCJHOPATHBHBEIX HACOCHBIX CTAaNIHAX TaKas cXema BO3IMOK-
Na pu ANHHE HAMOpHero Tpybonporoia mewpute 00—
130 M W wcnonb3oBaund HacccoR mMapkn O u QI

Ipu aamue tpyGonpasoga 100—300 M wmeno ero HHTel
GLIfHPAROT TEXHRKC-IKOHOMHUECKHM CPABEEHHEM PA3JAHY-
Herx BapHaHToB. [IpH gaune TpySompoBoda Goaee 300 M,
KK MpaBHio, uueio HHTell MeHblue YHCAA arperaTtos, H
HacocH AO/MKEW paGoTaTh NapaLieNbHO HA ofuH TpyGO-
NpoBoA.

PegomMeHAyeTcs Kk OAHOMY HamopHOMY  TpyGoNpOBOAY
NOACOEANNATL: B MENHOPATHBHEIX HACOCHLLX CTAHIHAX — HE
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Gosee Tpex, a B RojoCcHABKEHIECKHX — He fodee Hath Ha 2
COCOB.

Hanopueie koMMyHHKALEH C KOJIEKTODAMH, NPHMeRng
I0TCH NIpH YHCAE HANODHBIX TPYOGONPOBOAOB Membile Yhcy
HACOCOB, YCTaHOBJEHUHBIX . 3/MaHHH HACOCHOK
{pHc. 61, ¢).

[Mepexawuenne  arperatoB  MOXeT OHTh UaCTH
{puc. 61, e) u noauoe (pumc. 61, ax). Ipu wacTHOM nep
KIIYeHHH ONpefeflerble HACOCH HJH TPYINA HACOCOB M
TYT pafoTaTh HAa OAMH TPYGONPOBOL, & IIPH NOAHOM — J
G0l HACOC MOJKET MoJaBaTh BOLY B OG0 BOLOBOL,

B cXeMy BHYTDHCTAHIMOHHBIX KOMMYRHKALVH {Gez
PeRAIONERHN) Ha BCACHIBAIOUIEM H HANOPHOM COEIHHHTE
HOM TPYGOIpPOBOJAX NpPH YCTAHOBKE LEHTPOGEKHEIX HA
COB BXOAAT CieAyiOlide QacoHAME WacTH H apMarypa: -3

Ha BCACHBAKUIEH JMHHH-—KOcofl mepexos, unMenzl
BEPXHIOI TOPH3OHTANBHYID 00Pa3ylUIyw; 3aiBixKa (mpl
nojaue BOAW K HAcOCy NMoa AABIEHHEM) U MOHTAaKHAY
BeraBka (MoxbupaeTcd M0 AHAMETPY BCACHIBRIOUIETO IAT
pyOka nacoca). B HeKoTophX YCTAHOBKAX OH& MOMKET o
CYTCTBOBATE;

Ha HANOPHOK JIMHHH — MOHTA3KHASL BCTAaBKa (NOAGHD
€TCA MO JHAMETPY HATMOPHOrC nartpyfka nacoca), ofpa
HBJ KiaizH (B MeAHODATHBHMX CTAQHUMAX NDH Manof AJ
He TpyGompoBoAa H HeGOABIIOH BHCOTE IOLBEMA MOMXKE
OTCYTCTBOBATB), PEryAHPYIOIIES 3afBHMKKa (noz6upaer
no JAaMeTpy HanopHoro natpy0ka Hacoca), nepexof
IHaMeTpa 34NBHXKKH K JHaMETPy Hamopsoro Tpy6Gom
BOJA.

MouTAXHEE BCTABKE YCTAHABAHBAIOT 1A% YVAOGCTB
MOHTAXKa W AeMoHTaxa Haccca. B xauecTBe MomTa)uo
BCTABKH MOXHO HCMONB30BAaTh C2JLHHKOBHE KOMMEHCATO
KOTOPbIE GAHOBPEMENHO MOeT BOCHPHHHMATEL H JHHeHHE
AetbopMmanun. _ :

Perymupyolire 3afBikkd HA BCACHBAWMIEM H HANOP
HOM TpYGOINpPOBOZAX NPH OTCYTCTBHA OBPATHHX KJANaH
MOTYT OHTb ABTOMATH3HDOBAHL. YNPaBASIOT HMH OpH N4
MOILH 3JEKTPO- HJIH THAPOUPHBOAA,

TpyGonpoBoas B 3aaHWM HACOCHGH CTAHUHH DasMent
0T TaK, yteful ofiecneynTh YAODCTBO MOHTAKA H JAEMOHT
Ha HaCOCHRIX ArPeraTos, MNPOHMSBOAHTL OCMOTD H DeMo
CcaMHX TpyO0ONpPOBOIOB, HACOCOB, ABHTaTenell H Reex M
XaHH3MOR H Mpucocobaelnil, HAXOAAIIHXCA B 34aHHH H
COCHOH CTaunhuu,
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TpyGL BEHYTDH CTAHLHMH YRJIALBIBAIOT HAa NOJAY HAcoe-
pplx cTaHiui, [IpHMCHAOT TONMBKO B 3araylJaeHinX Hacoc-
HHX CTa}IUAX, TAK KaK Takoe pacrnoJoxkente Tpyb 3a-
rpyAHgeT pafoTy obCayXHBAlOWlers NepeoHara E Tpefyer
yerpoiicTBa 4epe3 TPYOml NEPeX0AHHX MOCTHKOB ¢ NepH-
:qa.\m'.

B Kananax, 3axpblTHIX METAJAH4ECKHMH NJHTAMH, CTeli-
W1 KOTOPHX OGMHUOBLBAIOT KHPNHYOM, GETOHOM H IKEJes30-
getonoM. 3JTOT BAPHAHT DEKOMEHAYETCH OPH AAaMeTpe
py8 no 500 mum. Eciu jpanna tpyS mesnmawkTensHa (b—
§ M) U uwHenAG arperatos e OoJee 3 MOryT GHTH YAOMEHH
TpyHel OOALIIHX EHAMETPOR,

B NMOABAJEBIOM TOMEIMEHHH,
3a.ga.

KaTercpuueckn sanpemmaercs yrAaika TpyS Nof nosoMm
Hacocrofl CTAHIMHM HENOCPEIACTBEHNO B TpyHTe. B moeepx-
HOCTHEIX HACOCHHX CTAHIMAX TpH GOJBIIOM YHCAE arpera-
TOR TPYBH AnamerpoMm Goonee B00 MM VKAaABIBAIOT B cne-
UHAJBHEIX NOABAJBHLIX HOMEIIEHUAX BHICOTOH He MeHdee
1,8 M Hax arperaTaMe HAacocHOR CTAHUMWH, NMOJABENIHEAfd HX
K IOTOAKY MM YKJAAARBAA N0 cToafam (CTOAKZM) BAOJL
CTCHLI Ha BhHICOTE HE Melee 2 M.

noA moaAoM MAINHHHOFD

§ 2. HAPY)XHBIE TPYGOIIPOBOA DI

Hapy:xizre Tpy60ONPOBGAL HACOCTIHX
ObITE BCACHBAIIUMY, ITaFHCTATedbHBIMH
TUHMH.

B macocnsix ¢TaHUKAX, COBMENICHHBIX ¢ BOZ03alopoM
{puc. 52) Gmounoro THna {pHc. 54), BcacwBawuKe TPYGO-
NPOBOJAB ORAaHUMBAIOTCH B BOJONDHEMHRRe H BMecTe ¢ (a-
COHHLIMH YACTAMH H APMAaTypPOR = pasMEnIaloTess B 3MAHHH
HacocEol cTaruad, B HacocHMX CTAaHUMAX Pa3neSBEHOTO
Tura (pwe. §57) BcachiBalOWHC TPyOul OKaHYHBAWOTCA B BO-
AOMPHEMITHKE, PACNOJOMEHHOM Ha HEKOTOPOM PACCTOAHEE
OT 31aHHA HACOCHOf CTAHIIHH.

Beacuparouuit TpyGOUPOBOL — OZHI H3 OCHOBHEIX #JIe-
MCHTOR KFacocHok craHUHH. O JonmeH OHMTh FepMeTHUHEM,
BO3MOKHC MeHbLIef] ANAHB ¢ MHHHMAJBHEIM 2KCAOM da-
COuNBIX yacTed (KoJeH, OTBOLOB, TPORHHKOR, DEPEx0,I0B
H Jp.) M 1 fojkKeH HMETh MeCT 1A o0pazoRaHus BO3AYIL-
HEIX MelKOB. :

TepMeTnynocTs BCACHIBAKLIEr0 TPYS0NpOBONA AOCTHra-
CTCS TINATEAbUEIM cOedrHeHHeM TpyO u QacoHHHX uacTed,
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YCTAHABINMBAEMLIX Ha TpyGomposojie. DBcachBaiomui Tpy::
GONPOEO] TIPOKAAILIBAWT M3 CTAMBHBIX, 4 HHOTAA W UYFYH-
Hux TpyS. Jepepaudsie, aclecToneMeHTHBE M Kese3obfes
Tolllble TPY6H 1¢ OfCCNeUHBAIOT CePMETHYHOCTH, [1OSTOM
HX IE& NPHMEHSIOT.

Cocepunsalor TpyOH cBapkofi manm ¢aHuamu, CpapKa,
obecnculBaeT IOCTATOYNYIO TeDPMerwulocTh TpyOonpoBoga
duarneBoe cocauICHAe NPHMERAIOT, BC/A BCACHBAIOIUNA,
TpyGonpoBon Ue sacknaioT semaech, TpyOm, yaoXKeHHsie B
3eMJI0, J0JAKHEBL OHTL TMOKPBITEL a]]THKOppOISHHHhIMH Ma're»
prajgamu. B JNeccax m APYTHX npocalOMBBIX IPYHTAX TPY:
OB clepyeT YKAAABBATL Ge3d sachinky. TOJBKO 110CTE OKOH..
YAl TPOCAfOK TPAHMIEK MOMHO 38CHUATE.

CMOHTHPOBAHHLIA BCACHBAONIMI TPYGONPOBOA AOTKEH
HMEeTh MOCTeNneHHBH NOABEM K HACOCY (VKJIOH He MeHe
0,005), uro6m Bo3ZYX, nonmaBuwmit B Hero, cBODOAIID IBH--
rajcs ¢ BOAOH K Hacocy. JLIT yMeHBIIEHUS nOTeps Hano
Ppa BcacwBawlIEfi TpyGONpPOBOA A0NMeH OhiTh BO3MOMHO:
MEHBINEH JMHHL, He HMETB PE3KHX OBOPOTOB, pacumpe-'
Hufl, cyMeuufi B JHWHUX (AacOHHEX uacTed,

Hna obecnedcHns npaBusbHoll paGoTh BCACHBAIOIIEN()
TpyBonposoaa HeoOxoaHMO H3GEraTh 06DA30BAHAA BO3AYIH
HHX MEIUKOB, KOTOPHE BOBHHKAIOT B MOBLUIEHHHX MeCTa
H pe3kHx mosoporax TpyJonpoBoja. Ha pucyHke 62 no
Ka3aHu UPHMEPH APABHIBLHOTO H HENpPAaBHABNOIO MOHTAX
BCACHIBAIOUIHX TPYBONpPOBOKOE,

Ha BeacuBawiux tpyfonpoBoiax MoryT OHTb ycTad
HOBJICHLL BCACLIBATOUING HAIM NpPHEMHBIE KJAANANH, BCACH!
BAlOIIHE BOPOHKH, CETKH, 3AJBHMKH, KOJeNa, TPOAHUKH
NCPeXDAHL

[Ipu pacmonoxenud HACOCA BHIIE CTATHYECKOFO YPOBH
BOAL B HCTOUHHKE HAM MPHEMHOM XKOJOAle HA KOHUC BCayy
cHBaiolileil TpyOH YCTAHASAMBAIOT — BCACHLIBAOMIHHA, HIN
npHemhu#l, knanan. OH NJIOTHO 38KPHBACT BCACHBAIOLLY
TpyGy, NOsSBOJIAET 3aNHBATE BCACHBAKIIHA TPyGOTpOR
Bojoii meped nyckoM B pafoty, CeTKa Kranana NpefoXpa
HFeT 114c0C OT MONaZalNsl B Hero pAasgueHHIX prnn
B3BCCCH K MJIABAIOUIHX HPEAMETOB.

KoKeTpykuus 1 pasMeps TUPHEMHEX KJANAHOB OUeHEH
pasnoobpasunl. Ha pucynke 63 nokaszan uyrysHef npHeM
HBIl KaanaH, COCTORIHA W3 KOPTTYCa, CETKH, TapedKH W OF
pannunTess noabema rapeqrn. C BeacuiBawmed Tpv6on oHY
coefinkgercd daadueM. Kuananw 37010 THRZ X3rOTABIEBA-%
T auamerpoM oT 50 1o 600 MM,
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Henpodunso Aoaunent
Boadijumneri

ML

Pure. 62, llpucoejpnnenus Beachsaoerae Tpybonrpopoia K lAacocy.

Cerka npuemHoOro Kaanamna (puc, 64) —nodnbii nHJIHBAD
C KPYrISIMH WJIH IPAMOYTQJADBIBIMH TpopesaMH B OOKOBOR
MoBepxHOCTH H Are. Bo naGemanue 7acToll OMHCTKE OT 3a-
copeHHfl ofmIylc NMAOIXAAE OTBCPCTHH OOLITHO GPHHHMANOT
B 4—6 pa3 OoJsbllle MJACINANH CeUeHWH DBCACHBAIONIEH TPY-
Grl, HecooTBeTcTBHe OOWEH NAOLUIATY OTBEPCTHHE CETKH Ce-
VEHHI0 BCACHBAWOIISH TPYOH HHOTAA IPUBOJAHT K npeBHILIC-
HHI) AONYCTHMOM BBHICOTH BCACHBAHHA.

Bo speMs paforal hacoca Tapeika KJaanaHa TPHNOLHA-
Ta H JAdeT BO3MOXKHOCTB Bojfle npoxopute K racocy, Ilpm
OCTAHOBKe Hacoca nojl AeficTBHeM coOCTBeNHOTO Beca H
Aapjerust ctoafa BoAR BO BcacHBawlncm Tpybonposolne
TAPEsNKa CAAHTCA Ha cefl70 H 3aKpHBACT o0paTHuIl BEIXOA
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Pyc. 63. Tlpremsuit kmamar,

n3 BeacuBapiell TpyOGe. IT0 JaeT BOIMOXKIIGCTb He 33- 4

NneJEATh TpyOy BOROH NPH HOCACHAYOLIEM NYCKe Hacoca.

I[To THay paccMOTPEHHOIO KJanaHna paspaboralibl koHCT- 3
PYKHMH CBAPHEIX NPHEMHEIX KJANAHOB LEJHKOM H3 CTaJH,.3
KOTOpPHE MOMKIO H3TOTOBIATH B MEXaHHUECKHX MAaCTEPCKHX. ')

HenmoctaTok BecaceBzioliere tpybonpoeona, ofopyac-
BAHIOTO TIPHeMHBIM KJanaHOM,— YacToe 3afuBaHWe ero

MAABAKCIAME [PeAMeTamy, He0BX0IMMOCTE CUHCTKH H CO-
3faHue MIMHMNHX THAPABAHYECKHX CONPOTHBJIEHH @IpH M

BCachBalliK,
Ha HacocHmIX CcTaHOMAX € prﬁOl’IpOBOjlaMPl LHaMeTpoM

Goaee 400 MM TIpHMEHEHHE NPHEeMHBIX KJalaHOB HC PEKO-
MeHIVeTCH. B 3THX cayuasiX 11a KOHLE BCACHBAIONEro TPY- 4
GonpoBoia YCTAHABMNBAWT NMpPHEMHBlE BOPOHuM (pHc. 65), 4
4 HacOC 3aNYCKAIOT NMPH HOMOILIM BaKYYM-Hacoca. BopoukH 'y

122

-61 -

Hacock!l u HacoCHBIE CTaHIIMH

H3TOTOBJMIOT H3 CTANH HJH yyryHa
1 NMpelcTasifwT cofofl paclHpcei-
HYIO yacTh TPySonpoBona.

Ipa ycTanoRKe npHeMHLIX KIA-
fAHOE H BCACHBAWIMHX BOPOHOK
A751 OpeaoTBpallenus NOTNAafaHHA -
BO3/yXa B0 BCacHBaloLUii Tpy6o- ;:E[?'ay?4h2§<:. Puc. 8. Tpir
NPOBOL BXOAHOE OTBEPCTHE BLachl- poHKA.
pawlled TpyOH AORNKHO ObITL 34-
ray6aeuo He menee uem Ha 050 M
[ON MUHHMAJGHGLI YPOBeHb ROIH B HCTOUHOKe. Bo mabe-
KallHe 323XBATA PA3K M MJa BXOAHOE OTBepCTHe AOJKHO0
PachoJaraThes OT AHA HCTOUIEKA Ha paccroamnn 13—
1.5 nuamerpa Beacmsawmed TpyOu wau 0,4 gmamevpa pac-
ITHPEHHO YaCTH BeachlBawinelt TPySel, Ho He Memee 0,5M.

Ecau saray6uTs BXOJHOE OTBEPCTHE Ha TpelyeMYH foy-
GHItY HEBO3MOMNO, TO Ha KoHu¢ BeackBalonleff TpyOw He-
oGXOMKHMG YCTAUOBHTL 3KpaH (puc, 66), npeaorapamaic-
1uii ofpasoBadue BOPOHKH BOKPYT TPYOHL.

3aaBMKKAMH BCACHBAIOMIAHA TpyGonporoX o60pYAYIOT
Tpu MoABOAE BOAR K HACOCY MOX AaBJeHHeM (QTPHUATENB-
HO® BCACHIBAHKE) M (IPH CHCTEME MeDEeKJNKHEHHA BCachl-
BAOUIRX JHHHA HacOoCHOH CTaHIHA,

Beacmzanuiie tpyGONPOBOAE ¢ HACOCAMH COEAHIEIOT C
nomownio nepexcpos. Ha npasHABHO 3anpOEKTHPOBAHHOM
BcacHBAOIUeM TPySOlPOBOJe, KOTAA AHAMETP ero Gojbme
AEaMeTpa BeaceBalomllero natpyfka nacocd, YeTaHaBJIHBA-
T KOCOR NepexXo}, WMEIEH BCDXHIOKN TOPHIOHTAALEYIO
nGpasywmwyl (pac. 62).

Tuppapanyeckoe HCOHTAHHE CMOHTHPOBAHHOTO BCACH-
BAUIEr0 TPYGONPOROAa NPOBOJAT IO 3aCHIIKH €ro 3emjed.
dastende Npw HCOHTAHHHM HasHasaeTcl TaKoe JKe, KaK H
/18 HanopHOro TpyGOMpOBOAA.

§ 3. HATIOPHDBIE TP¥BOITPOBOJbI

Hancpubli TpyGonpoBOx CAYKHT A0H
TPAHCROPTHPOBKH BOAM OT Hacoca B BOMO-
BHIIIYCKHEIE COOPYIKEHHA HIH HANOPHLE De-
acpByapu. [IpH Ipok/afKe HaNOPHHIX TPY-

Pre, 66. Cxema 3KpaHa (AHAGPATMH) Ha BCACHBAL-
el Tpybe.




60MpOBOAOR HCOJb3YIOT
CTafEHEE, UYrYEHHE
acOecTONEMEHTHBIE, ey
nesofeToOHHEE B ADYTHE
TpyOu. JIna H3MeHenud
FrE : ‘ HampasJeHHd, yCTpolcT-
4 [t L Bd OTBETBJCHHH, pery-

; Joe put il VHPOBKM mOJauu aonﬂ:

Nﬂﬂ[ Swm npul<i@wy U OCYUICCTBJEHHS  liop<
MagapHOH  paBorhl TPy

Gonposox  ofopylyof
racoOHHBIMH MACTAMH
apMaTypofl.
Bl r - B Hanoprux TpyGo
HpOBOJla)S COeNHHEHH:
Puc. 67. Pactpy(ioe coelunenne uyryy- S BelILEB Tﬂyﬁi Gacon
HLX Tpyd: ITeiX  yacted H apsma
o -— oBCIHaYeltHA NO erangapry; § — 3aned- TYDH OOJKHEBL OGECHE-
Ka CTblKa.

YHTL Te00XOMHMYIO Tep-
MCTHYHOCTB, 4 TTyGHEA
YKAAAKH HANOPHLIX TPYGONPOBOAOR — HE3AMEPIAEMOCTD
HemporpeBaeMocTh BOAM (AN BOJOMNPOBOAOB), 2 TAKKE
npefOXpaHeHHe TPYS OT MeXaHHUECKHX IOBpeXIenHH,

Jis coiuBa BOAM H3 HanopHoro TpyfompoBoda AOJMKE
6HTh IpedycMoTPed (B npefena¥ MalldHHOTO 3ada) LPE:
eMHE pesepyap, Echu caMp Boikl B3 HamopHaro TPYSo
HPOBOAA CAMOTEKOM HERO3MOXKEH, YCTAHABIUBAIT [T4cO
TS €e OTKAUKH, 3

Yyryunple TpyGonpoBoan upoxo NMPHMEHSIOT B BOADY
NpoBOAAX M3-3a HX BHCOKOR ANTHKOpPpO3HHHOCTH, olecneys
uEpawLlell HX JOATOBEYHOCTR, FIHOTAA cPOK cayKOH UyTyHY
HEX Tpy6 nroctHraer 100 Jxer. 3

HepocraTkn uyryHEHX TPy0: XpynaxocTh, GOIBIIOH Dach
xof Meradta (B 1,6—2,5 paza mpeBHITAIOUIHE PACXOR CTa¥y
JIH) W OTpauHyeHHOE [ONYCKAGMOE BHYTpeNEee naBieHRg
(no 1,6 MIIa). ‘

UyrynHele Tpyful achadbTHPYIOT ¢ BHeluHel H DUYTpe
Helt CTOPOHEI, UTO HPeZOXpANAeT HX OT PHKABYWHLL H A
HEKOTOPOH CTeneHH cdHmacT noTepH Hanopa Ha THIPaBfaH
ueckHe COTPOTHBJEHIIS.

Uyryuible s0oA0upOBOAHBIe TPYOW W daconmuie ua
H3TOTOBJAKT na HOpMaJisHoe jaBfleHHe He Sodee I MIla Hj
Ha - DORHINEHHO:  HapdeHHe He Godee 1,6 MIIT
(I'OCT §525—61). BEnyckaloTcs UyryHHbHe TpySw pac
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pyOible M ¢haaHtesne. ¥ pacTpyOHBX TPy OiMH KOHER
pacuiped (pacrpyG), a ApYyro#t — raaakui, -
Ilpu pacTpyGuom coenuBeluy (pHc. 67) raaakuii xouen
TpyOH BCTABJAIOT B PacTPyCHHIF, a MPOCTPAHCTBO MEeMIy
NHMH IJIOTHO 3ajeJBBalOT NPOCMOJERHOR MakAedl NPHMeD-
o Ha ABe TpeTH raySeHu pactpy®a, OcrtasBmylocs yactb
34MOJIHAIOT YIJAOTHAIOIIHM MaTepHAJaoM, obecrneqynBaloiuM
NIOTHOCTh CTHIKA (UeMeHT, AcOOCTONEMEHT, cepomecyanl
¢TJ1aB, AJIOMHHHE B CBHHeL). AJIOMEHHA HCIOAB3YIOT JIMUIb
npH PeMOETC TPYSOUPOROJOB H aBapHANLX paloTax na He-
OTBETCTReHHEX TpyOouposojax. 3afelka cTHKa CBEIIOM
ofiecieyABaAET XOPOLWIYIO MEePMETHIHOCTE H JIOJTOREYHYIO pa-
BoTy TpyGOompOBOLA, HO oUcHb gopora. TIphMelcHHe cBHH-
na JonyCEagrTcR JHIb B BCRANYHTEABHHIX CAYYAAX,
IleMEHTHHM pacTBOPOM CTHKH 3aJCABIBAKYT TIPH NpO-
KJaafiKe TpyOGOnpoBOJAOR MAJOTO hHAaMeTPa, KOTAa Npocagka
Tpyd HckAwyeHa. PacTBOp NPHIOTOBAAETCH W3 CMECH LE-
meHtTa Mapku 400 u Boawer (10—I129% wmaccsr wementa).
[IpuroroBaenyas cMmech Jerko Kpouutca, CTHIK 3A4Eebl-
BaKT caedyioliaM obpasoM. [Toc/e KoliomaTKH CTHIKA npo-
CMOJIEHHON [eHbKoBOH npsfibic B pacTpyd 3a6uBaioT caoi
lleIpocMOJeHHol npAdx, a 3aTeM OCTABLIEECH TPOCTPAlCT-

-BO pac:'rpyﬁa 34MA3BBAKT NEMeHTHRM pPacTBODOM CHOAMH

ToMUIMHOH Ke Oonee 10 MM, TWATEARHO YIWIOTHAA KaXAlZd
CAOH npH TNOMOINH YeKaWKH H MOFOTHA.

AcGecToneMEHTIRM PACTEOPOM 3a7eAHBAIOT CTHKH TaK
e, Kak H ueMeHTHeM. [IpuroTosasior ero w3 30% acBec-
TOBOro ponokua H 700, uemeHta mapkn 400 (nmo Macce).
AcOecrtolcMeNTHAs 3aJe1Ka MpUMeEHAeTCd B JIOOHX Tpy6o-
NPOBOJAX H 48T XODOIUlee YNAOTHENHE CTHIKOB.

Tlpn Hamuumu arpeccuPHHX BOA B MeCTAX ILPUKAAIKH
TpYDONPOBOEOB BeMeHTHYI0 A acOeCTOUEMENTHYIO 3aNenKy
He ROBOAAT N0 KPOMKH DacTpyBoB, 2 0CcTaBAgIOT HCKOTOpPOE
NPOCTPAHCTBO JUIA 3af0JITTEHHS] NPeOXPAHHTENLIEM MATE-
pHajsoM (6HTYM HJH cHeUHAaNbHEE OHTYMHME MAcTHKH]).

Cepornecuadnlii CIJIa8 NPHMOTOBAAETCA M3 MOPOIIKA ce-
PH-—64%, necka —32Y%, mopomka jpemecHoro  Vram—
3% u HadraxuHa — 1Y% (Bce no macce). CepomecyanaM
CIVIZEOM H CBHEIIOM CTHK 3alesHBAlOT NMyTeM 3a/AHBKH B
OCTABIEECH NPOCTPAHCTBO pacTpyba NOcAe €ro 3aJefKH
npocMonelHofl nakted. CBHHEL N0CJde 3aJHBKH pacyeKanH-
BAIOT,

Onucaunble CTHIKOBHE COEARHEHHS DACTPYSHAIX TPYS Re
PaBHOMPOYHE! caMum TpyGaM. Boabwas dacth aBapwil, kax
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Mokazan OMNWT  9KCIAYATaUHH
TpyGONpOBOAOB, CBA3AHA C HADY-
UTEHHEM CTHIKOE,

B 1nenAx cozpandd CTHKQ-
BHIX COSIHHEHEN paBHONPOYHLIX

[pH MOHT&Xe CTajH NIPHMCHATHL
HOBHIE KOUCTPYKUMH COeJHHeHHA
UYTYHHBIX pacTpyOHBIX Tpyh ©

Pac. 68, Creikosoe coegiHe-

HCM: pelent  KOHCTRYKHHH HOBHX

I & —peanioekle  YNIOTHCHEAD CTHKORBIX COEILHHQHHﬁ qywﬂ_

2 —rHagKNl Koned Tpyfin 83—

pacTpye; ¢ —ynopuas meraann- IBIX TPYG AuamerpoM ot B 4

Qeckaf  sydTa.

a0 300 mwMm.
B creke (pue. 68, a) no-

Ka3zdHo YMIOTHCHHEC NpH NOMOILH De3HHOBOro CamoymiaoT-

HSIOWIErocs] KOALUA /, TpeABapHTENLEO BCTABAEHHOrG B

pacrpyd 3. IIpH MoutTaxe rialsHil koHen TpyGe 2 BCTAB-

JAI0T B pacTpyf 3. DB CTHKe, NOKA3AHHOM HA PHCYNKe 4

68, 6 pesHHOBOE VIVIOTHHTELHOE KOMBUO & KPYIVIOIO cede-
BUA BBOZHTCH B PacTpyORYI ILedn, U YIepKHBAETCH B
Hell ymopHo# Meralnaueckod mydToi 4, kotopas BBHHYH-
Baercs B pacTpyl NPk NOMONIH CIHENHANBHOTO KI0¥a,
ITpenMymrecTsa pacTpyGHOTO COSAHHEHHS NO CPABHEHHIO
C (AARNEBHIM: OHO Aenlenfe, NaeT BO3MOKHROCTE NOBOPOTa
KaxAoH Tpyfn Ha 2—3°% obecneynBaeT AHTHKOPPOSHHHYI
crofikoete cTexa. [osTomy tpyfm, npoKnaabiBacMue B

geMJte, KAX IP2BHAO, COSTUHAIOT NpH NOMOMH pactpyGon. §
Granuenoe coenusenne (puc. 69) npeactamamer cofoft

)
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Pye. 69, Paadliesce coegiHenne Tpyd,
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ECIONL30OBAHHEM PC3HHOBHIX Y- 3
Wee © peswuwomam yeaorme- JAoTheuni. Ha pucynxe €8nps- 3
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forToBoe coepduexnHe JnadHnes Tpyo, MeXAy KOTODBIMH
NPOJOKEHD YIADTHENNC. OHO KECTRC H HEe ACMHYCKART Ae-
dopmaube 1pyfonpoeoios.  [IonoxuTerbHoe  cBOHCTBO
HAAMIEBOTO CORMHNSHUA — BOCHPHATHE  DACTATHBADLINK
VCHAHA {OCHOBHOE MNpeHMYUIECTBO Hepel. pacTpyGHLIM).
Jng ofecneuenus BOROHENDOUMUAEMOCTH CTHKA MEMIY
IaHUEMH NPOKAANLIBAIOT DE3HHACBHE HAH MPOMATAHITHE
MAacAOM K2PTOHALIC B APYIHE HNpOKIajxH.

Kapronere npognajH, NponATaHHAbIE MACAOM H CMa-
SaHHLE CYPHKOM, MOXKHO LIPHMEHATE JHINb MPH HeBOAbIuHX
gasnenanax (02—0,3 Mlla) © b coefrHerHAX Tpy6 me-
goaswore auamerpa (ao 200—300 mMm).

Prawneskle coefAHEHNH, KAK NPABHAQ, HCHONB3YIOT
TOJLKO BUYTPH 3A3HHH, B CMOTPOBHX KOJOMIAX, MECTax,
JOCTYOHBIX AJ7 0CMOTPa W MO3BOAAICIUHX  TOATITHBATh
GOATHL

@aconHele YACTH YYTYHHHEX TPYOORPOBOAOB NPHMEHAIOT
JIs YCTpPOHCTBA COIHHEHHI MemAy Tpybamu, npe HaMme-
HEHNR Nanpasnenng TpybONpoBOROR, NpE yerpofierse or-
BCTRJCHHA H AAA yCTAHOBKH apMATYPHL

Cranpnuie TPYO6ONPOBOAL MMPOKD ACTOABIYIOT KaK AnA
YCTpoHCTBa BCACHIBAOIIEX M HAUOPHWX TPYGONDPOROAOR
BHYTPH 3AAHUE HACOCUOH CTAlUHH, TAX # JUIA CTPOMTeAL-
CTBA BHEIUHHWX OTKPHTLIX H 3AKPBITHX BOAOBOJOB.

IlAs OTKPHITHX BOJOBOAOB NPEMEHAOT cTadbuble TPyHl
Auamerpom ot 50 xo 1600 MM (IFOCT 10704—63) u raso-
BOJONpoBoANbe — o1 B0 no 160 MM (IOCT 3262—62).

B mepeABmmubIx HacoCHLIX CTAHIMAX NCTOJb3YIOT of-
Jeruegkbie cOopHsle Hanopamle Tpylonponons: PT-180;
PT-250 ¢ paBounm xapaennem p==0,8 M{la (o oTaein-
HOMY 3aKa3y MOryT OBITb H3rQTOBAEHB gHaMerpoM 350 Mum)
¥ OwcTpocbopanie  Tpy6m  BPT-250, BPT-360 co cme-
UHAJLARIME PEHYAKHLIME {IPECHOCOGIEHAAMH H DYUKAMH,
YIPOIMAIOWHME HX YKA2ZKY W cBopKY. JTH TpyOH 3Hauu-
TENEHO SKOHOMHAT BPEMs H 3aTPaThl TpYAa Ha MONTAXKC H
AeMONTAME RaNDpHOro TpyHonposoaa.

Ilo cnocofy H3TOTOBJIEHHMS CTadblLe TpyOh AensT na
Gecinofnme u cpapunie. MK nuamerpw owenw pasnoobpas-
Hut —oT 13 po 1600 mm, TpyGonpoxaTasle 23aB0AE H3rOTOB-
AT TPYOW pazruuHofl AJMuH, WO He Gojxee 15 w,

CranpHple  TPYGH COGAMESIOTCA  MPH NOMOMIM  MY(DT,
dbrannes u crapxu.

Mydiramn TpyGel cOeARIAIOT TPH MOHTaXKe TpYyGOnpo-
BOJOB Manaelx gaaMerpor (1o 150 mm). UnoTHocTs eThika
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Pyec. 70. aanuence co@indelnte CTATLAHX TpyG:
a— npupaprol $Iakel, Ha cTATLHUX TPYDas; fi — nafwaiof gonued B3 OpE-
BAMIOM KOALLC. .

coemeMEs TPYG obecnedunacres nakned, EpONHTAHHOR
CYPHROM MJH JPYrHMH Mac/IfHBIMH  KPACKAMH. Tpyou. 3
COSNMHAIT cneivioumm cbpazoMm. Ha pessGy TpyOs pas-
HOMEPHEM cloeM HAMATHBAKT PACHYIIEHHYIC NAKAW, CBO-
GOZHYIO OT KOCTPHKH, KOTODPYIO CMA3LBAIOT CYPHKOM HJH Ge-
AHAAMH; 3aTeM HaBHuynpator MydTy. [Tocne storo na pesk
6y npucoenunacyofl TPyOH TaKKe HAMATHBANT Ak,
CMasHBAlT CYypuUKOM H BBHEYHBAIOT B mydTy. Xopouee
coeJIHHEERe TPYO JlacT KORycHas peanda. )

Dianneroe coednuenne cramnusx Tpyd TOCT ne npe-
IycMaTpHBaeT. OHO NMPHMENAETCH NPH YCTANOBKe HA TRY-
fonposope Qacallibx yacTeil ¥ apMarypul. s 3ITOH LeAH
DAANAE WITOTOBAAIOT OTAEABHO, @ 3aTeM HABapHEIWT HA
TpyY6ul (puc. 70, a) wiaH fgedalor raiewEnEME (puc. 70, 6).
[pu QnauuesoM coejRneHHH TPyl Maibix AHAMETPOR
{50 50 wy) drauus k TpyGaM UpUCORAHMAIOTCA HA pedpler

HauGoapuiee pacnpocTpadeHHe MOJYYHAC COERHHeIIH
crafbHEX TPY0 SJAeKTPUYECKOA H aBTOreHNol CBAPKOH,
Ceapka Tpy6 NPOH3BOARTES odens GRCTPO, aeT NpodHOS B
repMETHYHOE COeJIHHeHHE CTHIKOB. i

Brfop cnocofa ChAPKH 3aBHCHT OT HAJHYES 00Cpyao-
BaEna U xeaauduxanuu csapwkos.  [Ipu npasuanHoM
BHMOJHEANH CBAPKH CTHKH TPyl NOAYMAKwTea XOpoulere
kavecTBa npn 0boHX cnocobax. Tlepen chapwod KpoMKH
ToRCTEX TPYG cperanr nof yraok 30-—45° 3ateM craKyLT
0 Meiay HUMH HaBapHBARIOT NIOB, ERCTYNAaWIHA Haj MO-
BepXHOCTbI TpYG Ha 2—4 mu. IIpH cBapke TpYG ¢ TOHKHMH Y
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Pac, 71, Cxema yKA4SEH CTadbBEwX TPV HA NOBEPXHOCTE 3eMAH AR
cpapka:
& — naA Tpawwneeld; 6 — wa GPOBHE THAMIIEW.

cTeHKaMK (MeHee 5 MM) KDOMEH HC Cpe3aloT, a IIOB HABRA-
pHBAIOT WMpHuOH, pasiok 2—2,5 Tonmmnet crenok Tpyd.

TIpH cTpOHTENBCTBE HATOPHBIX TDYGOTPOBCAOB TPy OH CBa-
pHBalOT Haz tpanuleeft (pHe. 71, @) Hak Ha 6poBxe TpaHlIed
{pric. 71, 6). Coapetnuie 3Benbs TPyl {MJALTH) ORYCKAWT B
TaHIles H TaM HX coeanunor, COopra TPy6 HaR TpaHlue-
eli obaeryaer cnyck TtpyGompomoma B mee, KOTOPEIE mpo-
FIBOSMTCH ABTOKPATAMHY WAK CHOCHHAALHLIME TPYOOYKAAS-
ugkamy. COpachiBaTh TPYGONPOBOJAl B TPAHUICI KaTero-
PHYECKH 3anpeniaeTcs.

[Ipy mMonTame HANOPHHX TPpyOONPOBOAOB Ha WX ycra-
HABIHBAKT (JaCOHHBIC HACTH U apMatypy, KOTODHE 3apa-
nee neAGHpaOT o MONTAXHEON cxeMe, Has Tpyl anamer-
pom ot 100 no G600 Mm nenoRe3YOT Yyrysnbie dacounne
UACTH, 2 AA Tpy6 GOJbIUMX IHAMETPOB -— CBANHEE, H3TO-
TOBJIEMble HAd MecTe IPOH3BOACTBA pador.

AcfecToueMeHTHEE TPYOONPOROLH HIRDOKO NpRAMeNs-
T B THAPOTEXHHYIECKOM CTPOHTeJBCTBE. MartepnaioM s
ux uHaroTogflenna cayixar acfect (20—25%) u uemenr
{80—75%), B3ATHE nO Macce.

OrevecTpenHbe 3aBOAL H3TOTOBJSIOT AcBeCTONEMeNT-
mple  TpySw  wmapoxk BT-3, BT-6, BT9 u BT-12
{TOCT 539—66). NMocaeauns undipa ofosnauaer AONYeTH-
Moe pabouee paederne B TpyGax B aT. AcGectolleMenTiibie
TPYOH BHIMYCKAIOT ¢ BHYTpeUHuM Auamerpom ot 50 Ao
456 MM M NApYRUBIM  AHAMETPOM  oOTOUYSHHAX  KOH-
UOB, PaBHBM IBPYXKIOMY AHAMETPY UyryHILIX Tpy6
(F'OCT 5525—061). Taksue TpyDdH JOJroseussl, fe pHabe-
0T, ACTUC YYTYHHEX H CTAJALHBIX TPYS, BMOIOT TAaAKY0
BHYTPEHHIOIO TOBepxHOCTh, ONMH femesne  ayryHARX K
CTANBHEIX,
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Pue, 72. Coenmwenna acdecto- Pre. 73, TlocaeropaTedsiocTs 4
ueMeHTHEX  TpyD  ABVXGYPTHOI omepanuil Mo COSNHACHHI aclec-
mydrod: TOLCMEHTHLIX THYO Aeyxiypriof

7 — pesmAOBLE KoALHA; I — daMasxa My hTOIL:

neMeHTHhM pacTBOpOM 1 4; 3~ ac- & - yeTAHOBKa MYATH 3 eIHNOBMX
GecToileMeHTHEe TNYGnn 4 -— pafiound kogetl; 6 — najBREKL MYGTHL 6
KOILLEROH  BRICTYI-OYDT, 3pxsoTpsa- MydiTa VOTaILOBIEHE HA MeeTo:
WWEHA PEIHILOBOE KOIBLIO IIPH  IATH- ! — pehecTOLeMEHTHRE  TDYBL; 2—
MeHHE  MyYdTel  Ha coeqHIIAeMLE fpys6¥BHas Mylra, F- DCIHDOBWE
Kontist TR¥O. KoabIa; 4 — za3op; 5 — NpMAMOK.  J

OcHOBIIOf WX HeAOCTATOK — MJOXAH CONPOTIBIAEMOCTh
yiapam. Tlosromy ncobxoiMo o6pawaTts ocoloe BHUMA-
liwe na npepoxpanenne TPyl OT MEXAHHUECKHX BO3AEHCT-
BHI BO BpeMs® WX TPalCOOPTHPOBKI H YKAAAKH B TPariLcH.

AcBecToueMeHTIMe TPYGu COeMISTIOT achecToLeMelITIEL -
MH H UyTYHHEIMH My(ramd. YmicTHsioed cpeioi 8 obo-
HX cayuaax CcAYKAT De3NHODHC KOJbLE.

AcBectoueMentian Myipra (puc. 72} ¢ BHyTpenneH cro-
POBHN FMeCT DA KOMBLUEBHX BHCTVIA, DPHYEM Ol H3 HHX, A

lMelolIkl MeHbIIYI0 REICOTY, HasbiBaerca paounu. TpyOu

coequuAOT caenyomwny ofpazom. Ha oany m3 coefuHdc- g

MBIX TpYS uagepaercsa Mydra (puc. 73), ofpamenHas

MelbIIHM BLICTYTIOM B CTOPOHY cThKa. 3ateM na TpyDax |
VCTANABAHBAIOT PesHIIOBLe KOILIA: OJN0 HA NpHcoeuuse- 3

MYI0 1py6y ua paccroanun 5—10 MM OT cTHIKa, a JApyloe—
na TpyOy ¢ My Tof 114 paccToRNHM GT CTHKA, DABHOM LiH-

e Mydrh, [locne storo MyPTY HOJBLTAIOT K PE3NHOBOMY '
KOJIBIY 11 NPH TOMOuUT 3aKPCIIBHHOrO Ha Tpyle nomkpara

(PRMAXKIIOTD WK BHHTOBOTO) NepeBOANT ce Ha creik, ITpn
AnMsenHl mythTa noDx#aMacT nox cebs nepsoe Kodblo, a

zaTeM, NPOHAAA eTHK,— BTopoe. YToGLl e nepeTauyTh Myd- 3
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Ty, Ba npucociniseMoil TpySe AyHHO OTMETHTH MenoM HIM
KAPAaHLALWIOM NOJOBHITY AJHHE MydTh, [[BHaKeHHE npekpa-
1A10T, KOUAa cpe3 My{Th AOCTHTHET HalleCEHHOR PACKH.

Jas KOHTpOJN NP2BUABHOCTH MONTAXA CTHKA HeoBXo-
JHMO B3ATh NPHCOCIHHENRYI0 TpyOy 3a cBOOCATILIA KOHel H
JerKHMH MOMATHBAHUEMY NOTANYTb c¢ Ha ccls, [Ipn He-
viauloM cOCHHACHHH TPpyGa BEBaAuTed u3 Mydrol. He pe-
KOMEeIyeTcsl coefullaTh acGecToleMelITHRIE TOYOL B LOMKA-
JUBYIO IOTOAY.

AcBecroueMedTible TPyOE MOMKHO TaKXKC COCAHHATE €
HOMOLIBK YYIyHHOH GonToBoll MydTe (puc, 74}, coctos-
NIci H3 ABYX nepelplHBX (uaHIeB, cofcTBeHHO MydQTL
Il ZBYX DC3SHHOBMIX KoJjien, epMeTHYHOCTh CTHKA AOCTHrCa-
eTcqd PE3HIOBEIMH YIIOTIHTCALHEMH KOJbLAMH, 3aXHMae-
MEMY ¢aanuavMn ¢ Goaramu, Tako#l cTwK acGecTonemesiT-
HEX TPpyD MOXIO NPUMEHATH Jdlib B MCCTAX, e CBA3AH-
HEIX € 3acLiikoli TpyGonposoza scMJell,

Paconiiple uacTd ag acCecTOLEMEHTHBX TPyd — ofLi-
HBIC HYTYHHBIE; A8 NICpexodd K HHM HCHOAB3VIOT cliellH-
aIbible UYryHEBle NATPyOxH.

JKenezobeTomHule TPYGH LWHPOKO PacHpOCTpPAllCHH B
CTPOHTENLCTBE BOZOBOAOB. Jlaf YIYHIICIHS BOXOHEIDPONH-
NaeMOCTH 3TH TPyGLl € BHYTPEHHCH CTOPOHBI NMOKDPHEBAIT
GHTYMOM.

A yeTpoiicTea BOJOIPOBOAOB MOMHO HCNOMBI0BATH
TpyGsl auamerpom 500—I1600 mm (FOCT 12586—67), na-
TOTABAHBAEMBIE ¢ NPEABAPHTENLIC HANPAMKERNIOH ApMaTy-
poii Ha gmapaerue 1,5—1 Mlla. Coennnsiior Tpy6s npu mo-
MOILH pacTpyGoB ¢ I[pHMEHEHHEM
PeSHHOBHX Kosteuw (pHc. 75).

TpyGer apMupYIOTCs  CTAJIBHE-
MH TIPEABAPHTENLHO HANDHAHKEHHLI-
MH NMPOLOJIBHLIME  CTEDMKHSAMHE M
CTTHPA/IbIOH apMaTYPOi.

AN
e

Pne. 75, Coegnnedne XKeag3o-
GeTONHEX  pACTPYONEIX  TDYO.
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Puc. 74. CoeanneHne ac-
OeCTOUEMEHTHLIX TPVH wy-
I'vHROR GoATOROR Mydrroil:
I — uyrynaan ATYIKa; 2 —
REAnpEHMe daangk; § — pe-
IHHUPHIE HOThIY,
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HKenesoberonHme TPyOW N0 CcpaRHeNHK €O CTAMBHH-
MH HMEIOT GONBINYIC CTOHKOCTH K KODPO3HE, IH3JEKTPHY-
HOCTD; CHOCOGHOCTL COXPEHATE B YCJOBHAX SKCNAYAaTAalIHH
rARIKYI0 TIOBEPXHOCTB, & CAEJ0BATEIbHO, H TOCTOSHHYKY
OPONYCKEYID CNocoGHOCTD,

§ 4. APMATYPA TP¥BOITPOBOAOB

3ansmmken (puc. 76) NPHMEHSAIOT [UIA MepeRIIOVeHHN -
MoAauy BOAW NACOCAMH B PA3JUYEHE TPYOOIUPOBOAH, pery- -
JIMPOBAHHA pacxofa H HAaMopa, & TaKHe JJA BRAIOHENEA H Y
BHIKAIOYEHHR OTAEABINX YUacTKOB TpyGompoBoaa, :

O6paGoTka W npHTHPKA YIJAOTHAWIIAX KOJCH B napan-
JICALHBIX 32/BHKKAX OCYUIECTB/IAOTCH NDOILE H Jierue, uem
B kAHHOBHX, 064 BHAA 38ABHIKCK U3TOTORJIAIOT C BLUIBHXK-
HEIM M HEBLUIBHIKHBIM LUMHEAECAeM (GOJT, HA KOTOPOM MOH-
THPYeTCH 3an0pHOe YCTPOHACTBO ¥ MaX0BHK JInA Bpallenus).

B tpyfonupoBoaX ¢ BHYTDEHHUM JaBleHHeM He GoJce
1 MIla yauGonee pacnpoCTpaHeH:l Iapajienblisle 3a0BHK-
KH € BHBHXHEIM [IMHHAENEM, ¢ AHAMETDOM NPOXOAHOTO
orBepeTHa ot B0 1o 400 MM,

3ajBukka (pHe, 77) COCTOHT M3 KOpUyca & ® RpBII-
KH 7, COBAMHENTHMK GONTAMH ¢ NMPOIOMEHHON MEXAY HHMH .
npekAaikol. YeTpolicTBo, 3aKpLIBAOLIEe TPOXOAHOE OTBEP-
CTHE B KOpNyce 3a]BHHKH, COCTOHT H3 JBYX UYTYHHHIX IHMC--
KOB — LIHGepor 9, noJBeWeHHEX Ha HHXHHE KONCL HiMHH-
fdean f, W uyrynHoro KnnHa 1, BerabaenHore Mmexay 3
Juckamy. Mnwuapens { HPOXOAHT B BeDXHEN uacTH Kpuili-
KH Yepes cambREK 6, ofecIeqBaloHi BOAOIPOHHIAEMOCTD i
3aABHXEM. B Kopnyce caibHHKa § NOMELIEHA Ca/bHHKOBAH 4

Pre. 76. CxXeMot TIpAcoeLRHEWHR BCAChi-

BawIUHX H BanopHhx TPpyOOnpoBOACB X vl
HACOCAM! . .3
{ — MOHTaKRAA BCTaBKa: 2 — 3UABIKKa; J — E
OSpaTHEA Kianal; 4 — nepexoi; & — KOMMeH- g
caTop. A
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Puc. 77. TMapaiteasgasn 3aiBHIKKA C BHABHXHERIM LINHRAEReM:

/ —wnWiaene; 2.~ maxapux; 3 — rafika; 4 — BTYAKA; & — ¢Tana

;arummca; %7 CAMBHHKOBa A ' HaGuBKa; ¥ KpLiuiKa; ' & — rapnyc Hasa;:f::;i;?
— WYTYHURIA  nuck-wnbep; S0 — ayTyuumi Kaww: 1 — Sont: —

¥NAOTHHTENLMEE KOAbna, oTi 47— Gponsonue

§
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HafuBKa W3 TIPOCMOJENHON
[eHLKH HIE TIporpaduyer-
) ; ¥~ Horo acfecta. Hamumuasg
g Gykca 4 peryaupyer ym-
JNOTHeHHE CaNbHUKOBOH na-
GHRKY NMOCPCACTBOM MOATA-
:[ _ . resanpa GoaToR 1.
1 BepxuHit xoitenr wmuk-
; neas npoXoauT depesraH-
Ky 3 H BBepXy HMeeT ma-
3 s xoeiuk 2. Tlpu Bpalierus
& MAX0BHKA NPOTHB 4acosol
3 CTpeJKH WNHFAENb HO/HH-
MaeTcs BBEDX BMECTe ¢ BH-
RN CAMMMH HA HEM JAHCKAMM.
4 -k [Tpu kpafiteMm BepxHeM 1O-
' 7 _, JICIKEIHH WINAHLENs THCKHE
Bk Sll2=3 £ 3 Gysyr waxoamteca  nof
O N == X[ s KPHIKOH B BepXnedl uacrn
! LEEE N KOPIYCA 3aiBHXKKH, NPH
3ITOM TIPOXCIHUE OTBepCTHE
: Gyiact MOMHOCTBIO OTKPBITO.
] T I " Ilpu BpanieHHH MAXORHKA
no X0y 4YacoBoil CTPeJKH
i mruHAeAb ¢ JUCKAMH OTY-
r 7] ckaerca BHH3 M TEpeKphl-
2 0 2 BaeT NPOXORHOE OTBEPCTUE.
: B kpahHeM HHKHEM IOJO-
Puc. 78. Tlapasdemsnas sazposya  SCHHH KIHH 10 ynupaerca
C HeBHABHNHDIM HITHHEENCM: B BHICTYNI Ha Kopnyce 3a-
f— HoPTyc samBEmKE; 7 — maxopuk; §—  ABHMKH H DaCKAHHHBACT
iyl 1Ay S WUl CK 9, TOTHO TEPEKDH-
H NmKEAR Reuged; §.—guck; 10 - mwe-  BA TIPOXOMIICE OTBEPCTHE,
TYN KOPHYCS.
I8 4ero Ha RHCKe H Kop-
myce YCTAHABAHBAKT yo-
JOTHHTEABHEE (pOH3GELIE Koabua 12,

Ha ropusonraiasnoM TpyGonposole 3ajBHMAKKW [acno-
JOKEHH BEPTHRAABHO (MAXOBHKOM BBEPX) RJH TOpH3oU-
Tanpio {«xa pebpo»}. UyTyRHBie 3a7RHXKKH C HeBBIBUXK-
HEIM LIOHAJeNeM {pHC. 78) H3roToBIAT TOALKO SOabUHX
anamerpor (450—1000 mM) w anq paGounx LaBicHEH OT
0,6—1 MITa.

3aIBHKKHN Ha OTIeJbHBIX BCACHIBAIOIIAX JTHHHSX MeIHO-
patdBHbIX cTadHunl (puc. 76) crasat npr paboTe HacocoB

4

.
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104 NOETOSAHALIM HAH BPpeéMEHABIM SATONICHHEM (Sarnyﬁ-
JerHBIE 31aMHA CTaHORi). B Ean3eMHBIX  CTAHIMAX 34-
JABHAKEH FHa BCACHBAKUIMX TpyfOompoBoaax He HyXHH
{puc. 76, a). Ha BoAQNPOBOAHBIX CTAHUMSIX (C KOMJAEKTO-
pOM Ha BCACLIBAIOWEM HJH HanopHOM TpybompoBogax) 3a-
ARIGKRH  HeOOXOINMBL LIS TepeRTUEHHS TPYGOIPOBOJIOE
I OTKIIOYEHHS OTAGARHBIX Hacocos 03 OCTAROBKH APY-
rux (pite. 76). UHcao 3afBHAeR 1 NpHHRTAA cxéMa nepe-
[KA0TeHHA ONpCALTIOTCA YHCJIOM HACOCOB W YCIAOBHAMH
tecnepefolHOR paBoTH CTaHIHA.

Ha opocHreNbHnx H2COCHEX CTARLHAX JONYyCKaeTCH
BpeMeHHOe Hpekpaliedie IIOAAYH BOAH, TO3TOMY BRYTPH-
CTAHUHOHHBIE HanopHbe TPYGONpOBOABl ycTpaHsawT Oe3
1epeKMYaIoIICTOo KOJIEKTOPE, B 3aIBEKKH Ha HHX PAcno-
JNaraloIcs coracHe cxXeme, NMOKazaHnoR HA pHUCyHKe 76, 4.
ApMaTypa K rDacoHHBIE HACTH YCTARABAMBAKT B CAeAyIo-
neM TOPANKE: MOHRTAXHAA Berabka [, sagsuxya 2, of-
parHalit wnanaw 3, nepexoa 4 M KOMNEHcaTop 5.

Ha nanopuoM TpyGOIpoBoje 3aABHAKKH paclofaraiot
y Bacoca (nocdae MOIITaXHOR BCTABKH AJA DETYJHPORAHHA
pacxejla ¥ Hanopa) W HA OTRCTBJICHHAX TPYOONPOBOAA.
3aaBHMKH, BHNyCcKaeMBle HaiieH TNpPOMMILIEHHOCTBI, B
3aBHCHMOCTH OT KOHCTPYKIHH 3aTBOpa pa3nenamT Ha Ma-
paaJCcibHBIE H KTITHOBLIC.

B KIHHOBBIX 3a/IBHKKAX TIPOXOAHOE OTBCPCTHE Mepe-
KPBIRAGTCS CHEUHANBELIM CIVIOWHEM KJAHHOM  (pHC. 78).
ABHiKcnlle MaxoBHKka 3aJBHMKH B TY HJIH HHYIG CTOPOHY
npHAAeT KAHHY BO3BPATHO-TIOCTYIIATENbHOE JIRHMKCHHe, ¢Bf-
3AHHOE C OTKPBITHEM HJH 3aKphITHEM TNPOXOJHOTO OTRep-
CTITS 3aABHMKKIH.

H3roragakeanT 3aABHXKKH H3 uyryHa # craad. Bubop
MATEPHAIA 3ABHCUT OT BHYTpendero AaBleHHA B TpyGo-
NPOBOJE.

OTKpITHE 1t 32KDHITHe 3afBUMKeK, YCTAHOBJAENHLIX HA
Tpyfonpososax nuamerpoM Goaee 400—500 mm, Tpelyer
GonbuInX QHu3HYecKHX YCHARE., Mexandnsaniug w asroMaTi-
3aURA  paloThl 3a4BMKEK OCYIIECTANSIOTCA nyTem yeTa-
HOBKY 3JeKTPOARATATCIA, COEAHHCITHOIS YCPBHYHOH [tepe-
Javeli ¢ MAXOBHKOM, WJIH DNPHMEUCHHeM CHEUHANBHOTO T
papnnycckore npusofa (puc, 79),

[Tpusmedenne 112 HACOCHHWX CTAHIUSX  IMEKTPUBITHPO-
BAHHEX M THADABMAWUECKHX 3aJBHXEK OAeT BOIMOMHOCTH
3'npaairm-rb HMIt Ha pACCTORNNAM  (HHCTA4HHHONHOE YODPAR-
lenHe},
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Pue.. 79, Cxema pefictBes rRI-
paBANTEcKOro  IPHROJA:  OJ0-
- wenne | YeTHpexxoaosoro pace
NPCICARTENEHOrG  KpAHA  COOT-
BETCTBYET OTKPWTHIO 3a1BHIKKH;
novtoskeEnde Il — sakpbiTHIO,

Henoapsyor Takae KoAhlieBbie 33ABHXKH, HTONbYATHE
M JMCKOBHC NMoBOpOTHEE zaTtBopli, Ilpoxosnoc oTBepcTHE
B KOJBLUEBOH 3a/IBHMKe NCPCKPHIBAETCS B PE3YJhTATE Nepe-
MelleHHSI BjIOJE  OCH 3a7BHKKH EKOHWUCCKOTO  3arsopa,
YMeHLIUAOMET KW YBeJHMHRaoWero MAOMalb KOJAbLa,
tepes KOTOPOC NPOXOLHT BOJLA.
B HMUCKOBHIX [TCROPOTHHIX 3aTBOpaX TPOXOJHOE OTRCP-
€TIE MepekPHEAaoT MOBOPOTOM LHCKA BOKPYF BEPTUKAABIOA
ocu. [Ipu nomopoTe aucka nHa 90° Oll0 OTKPHIBAETCH HOJ-
HOCTBI0, T[OBEpXHOCTIIRIC AMCKOBLie 3aTBOPEl K3rOTaBAHBA-
10T ana Tpy6 amamerpoy ot 400 o 1600 MM H gaciaeuna oo
1. .MITa. - :
Jaa npenoxpaneHus Hacoca OT O00DATHOTO ABHMKEHHS
BOMIB W yMCHBWICHHA YTEUeK Na HamopeoM TpyDonposone
BONH3M  Hacoca,  YCTANABAWBAT  obGparHblit  Klanan
(puc. 80} nam apyrue. yerpofctBa (Apoccead # np.). Pa-
BOTaeT 0H ARTOMATHUECKH, MPONYCKasd BOAY TOJNBKO OT Ha-
coca I HANOPIHIA TpyGONPOROA, H CAMOCTOATEILITO 3AKPH-
naercs npu ofpaTiioM JABHMKENHH BOILL K Hacocy.
BcaexcTsHe ObICTPOTO 3aKpHTRA obpaTHoro KJamana 3
NpH BHE3ANMHOM OCTAHOBKE Hacoca B UanopiioM TpyGoupo- 3
‘BOjle MOTYT BOIHHKHYTB THADaB/IIUeCKHe YIA4Pbl, PE3KO NO- -
RBILEOLHe JapieHne B Hamoprow TpyGonpopoie. Pazpa-
Goranul  KOUSTPYRUKH  o0paTnbLX  KJAa0anop, 3aKPLITHE
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KOTOPBIX 3aMCAISIeTCH oCoOBIMA  TOPMOIMBIMIL  yCTPOHCT-
BaMH,

Odpatibe waamanu NpUMeHAIOT - AAA TPy(ONpoBOAOD
AnametrpoM ot b5 o 600 MM u Gogee,

Jaa 3auiTH HATCPIHY THyOOIPOBOACE OT NOBLIMCH-
HBbIX A3BJEHHH, SHIBANNLIX THIPABAHYCCKHMH YAPAMY, KA
HIX YCTAHABRHBAIOT NPefOXpaHMTeNbHBle Kaanauw, [Ha-
paBauveckHe yaapu ocoleHHO ONAcHB HA TYMHKOBBIX yua-
CTKax TPYGOnPOBOAOS. '

KoMneHearopul ycTaHaBJHBAIOT A BOCHPUATHS JH-
HeHHBIX TeMmrepaTypHHX AsopMallil Ha yyacTkax TpyGo-
npoBoia, He 3acullaHHblx TpynTom. TpyGoLpoBofiw, yiao-
MEHHBIE B 3eMJTIO, [PAKTHYCCKH He IeQOPMEDPYIOTCH MO
AJHEe BCJASICTBHE TPCHAA TPYS O rPYHT H OTHOCHTEILHOTO
UQCTOSHCTBE TeMUePaTyp. T103TOMY KOMIEHCATODH CTABAT
TONIBKO B MEeCTAX NPUCOEHHCHHA TpySoupopoma K naco-
caM, pe3epByapanr, KoaoanaM H T. I, YyrvHibe u acbecto-
ueMeHTIIHE BOROBOML, 05JaZA0MHC DOABHKILIME CTHKA-
MH, B KOMIEeRCaTopax He TYMNaTce.

B npakTHKe CTPONTCABCTBA BOROROLOHE HPHMENTIOTCS
TEMIEPATYDHbIE H TEMICDATYPHO-OCAJ0MUEIE KOMIICHOATO-
pel (puc, 8F).

Puc. 80. Ospatami xmanan:
{—xopnyc; 2 —g’anaw; 8 — kpuwra,

137



209 1700 _;[1
&

‘Hﬁ LY b :.mi:} )
2 \L‘ I 4‘

Pue. 81, Temuepatypouil (@) n Temmepatypuo-ocagouswil {6) komneg-
CaTOpPH C3JAbHHKQROrD THIA:

J = naTpy6ion; 2 — koBCOMEHBE GaawH; J-— 0Ce TENOABHIHOMG WapHipa, f—
pacTpydl: 8 — N0J3yH; & — HaTpaRASQIKE [MaHKH, ¢ — HApPYKHBe §anakl,;
8 — onopAmE KOOBLA; # — OCh NMONSHWHOTO WapHHPa; I7— [MOIHTIhKA ¢ TafKIME;
If — apfReioe  XOiwuo; ff — Henoapuamuel wapnup; A — noaenaamit  mapRup.

B BpoioHamopuplx GalulAX DNPH CBAPHOM  COEAHHCHHH
CTUAKOB C AliHUleM pPe3cpByapa, 2 Takike Ha BoJ0BOiaX,
YKJA3JbBaeMBIX MO  KOCOTOPY  Ha  aHKeDHBIX onopax
(puc. 82), vyeTaHOBKAa TeMDepaTypHHIX KOMIeHCATOPOB
(puc. 81, a) obasareapua. Mexay nepsofi anxepHoll ono-
POA H 3;laHHEM HaCOCHOH CTARHIHMN JAS YCTpaHeHHS AOlOJ-

HHTeJGNMX HanpaXeLpfi, DOMHK@OWHX npH paasndHOl ¥
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' .
! 2 Buc. 82 Cxema HAMQPHOTO ThyQo-
NpOBAla ¢ KOMTeHCaTopOM, aHkep-
HBEIMH H MPOMENFTOUHHME OTOPAMH,
I —onopa, 7 B 6 — xonega; 3 — 3penO;
4 — nonepegnp WOR; 5 — ONOPHOE KOAL-
5 un: 7 — npoMeoXyTodkaa alopa; 8 —
KOMIIEHCATOD,

ocagke 3gaHua H Tpy0o-
NpoBOAa, MOXNO HpHME-
HATh  TEMIEPATYPHO-0CA-
JIoYHbIE KOMIOEHCATOPH
{puc. 81, 6).

[pu yeraHoBke xoMOeEcaTopoB Re0GXOAHMO YUATLIBATH
X KOMIEHCHPYRIYID €N0coGHOCTh, TC ecTh DA3JHOCTD MEM-
Ay MAKCHMARBHOH M MHHHMAMBHOH IJHHOH yuacTka Tpy-
Sonporcaa.

ITpr paBoTe BONOBOAOT B HX NOBHTIEHHLIX YacTAX CKan-
JIMBRETCH BO3RYX, DbLABMSIOIHACA N3 BOALL

3te BegeT K o0pa3oBanHio
BOZAYIUHLIX MEUIKCB, ¥XyIomaer
IRCAAYATAIIO BOAOBOAOE,
YMENLIMAST HX IPONYCKHYK CHO-
cOOTOCTD.

Has anromarwueckoro ynxa-
JdeHHA B0o3gyXd, CRONHBILErocs
B BOJOBOJE NpHMenntoT (puc, 83)
BAHTY3HI,

Ilpu zanonHeHHH BOAOTPOEBO-
na BOLOHA {B MycKoBofi Mepuop u
noclie peMonTa) BO3AYX yianad-
I0T TAK:Ke yepes RAHTY3M H cre-
IHAABHO  YCTAHORAEHHBIE 45
310 LLeJH BEHTHNH, KOTOPLIC OT-
KpLIBAIOT IIepe]l  32N0JAHEeHIieM
Tpybonporoaa. B mexoTopux
cayvadgx neobxofHMo BIYCTITH
RO3AYX BC BCACHBRIWHH H Ha- .
MopHWH TpyGonpomoas. B srix Fuc‘ 83. Boznywnpi BANTYS:

) — uThepCTHE 119 BhUIYCKAZ BOj3-
CAyuafX TAKAKEe HCTTOTL3YHT BAH- LYXH; 2 — KOMNANOK IAA AALHTH

TV3bI BOJAYWMHONG OTREPCTHE OT 3arpas-
} . neHgHd; 3 - WapoBoit NONM4BOK.
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BauTys — UyTyHHHI HJIH €TaJABHON KOANAK ¢ Kpeiixof,
BHYTPH KOTOPOr0 NMOMEILEH lrapoBoit 1onnasok. B kpwmry
B2HTY33 BMOHTHPCBAH UITYLEP ¢ OTBEDCTHEM [JIZ BHITYCKA
sozayxa, Hapm wrynepom yeran0OBled WONRAWQK ALK [pC-
JOXpaHefHs DTBEPCTHHE OT 3arpA3HenHi.

Bantyz pabortaer chaeayioiunm ebpasoM. [Ipa oTcyTCTBHH
BO3AyXa B GOAOBOJAE RODOYC BalTysa 3amcJHed pogod. [la-
POBOH NONAABOR J4BJSHHEM BOAB B TpyGORPOBOME NPHKAT
K BOIAYWINOMY OTBEPCTHIO W TJOTRO TNEpekpliBaeT ero.
Bosayx, nofaPw#ii B BOAOBOL, NY3BPbKaMH NOAHMAEETCH

Prc. B4, Kupnmuupii Koaoaeu ¢ ROIOBHIYCKOM B MOKPLX TPYHTax:

I — EMpKT, 2 — NeMenTHAS I I¥KsTyPRa; J - AaAcdKd ApoeMa p £Tene HeMEeHT-
M pacTBopon: f — gepepnndbii IHT; § — LtederoWiraa BORroToRkn, & — aarad
FAMIGL 7 — KOHOUNTKD HPOCMORCHHEIM  K2ilaTOM,
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K MOBLILEHHEIM TQUKAM BOLOBOAA # cofHpaercs BBEpXRY
BAATY3a. [1pH 3TOM TaPH3OHT BOJIH B HEM T4ZaeT, a4 BMme-
¢Teé ¢ EAM H NOMJAaBoK.

B peaynpTate BO3AYIUHOE OTBEPCTHE OTKpHlBAETCH H
BO3/lyx BuXoruT B atMocdepy. Ile mepe phixoma Bosayxa
V[ORCHE BOJBl 8 BAHTYy3e BHOBb NOJHUMAETCH H [PHKHMA-
er TMONJAaROK K BO3AyWNOMY orbeperdio. Takam obpaiom
BO3AYX ABTOMATHUECKHM YZaNfeTcs M3 TpylonpoBoAa.

ilpn pemonTe B NpoMBIBKC B0A0BOAA 3aTPH3HEHHAA BO-
J2 H3 HCro RBOJAMNHA OBITh ylafieHa 4Yeped BOKOBBIIYCKH
(puc. 84). Ilpu mannix puamerpax BOAOBOAOB BOROBLINY-
CKE OOHYHO YCTPAKBAKT B CMOTPOBEIX KOMAQALAX, PAaclo-
JOXEHHBIX 8 NOHHMXKEHHBX MeCTax IANOPHOTO TPpyHompo-
BOAA.

CmotpoBofl koaoiell oGOpYAYIT ABYMA 33MBHXKKAMH,
NE3BONAIIAME BREINYATE OTAEABIHE YHACTKH BOAOBOIA
(pHc. 84). Mexkany 3aiBHMKKAMH PacrojoXeHd KDECTORHHA,
BepXHull NATPYGOK KOTOPOH BACAYIIAKT, & ¥ NHKHEMY Npu-
COeIHHAIOT . BTOPYIO KPECTOBHHY, TPOHHHK HJAH OTBOA.
K duanny gpecToBHH HWIH TPOBHHK2 NOLCOCEHRAKT TpY-
0y ¢ 32ABHXKKOH A1 OTBOAA BOAB B KaHZ/MA3AILHI.

Jns Bhmycka BoAb M3 HANOPHOTO TPYGOLpOBOAA BHYT-
pH 3/laHHA HAcOCHOH CTaHUHH YCTPAHBAKT BOJAOBEIIYCK B
nuae TpYGH € JaNBHKKOR, TOLCOeAHHEHHOH K HamopHOMY
1py0ONDOBOY B NOUAKEHUOM MECTE W OTROJIOM (e B waua-
JH3AIHI0 HJIH B BOAOIPHEMHHK,

§ 5. FHYBHHA 3AN0XEHHA TPYB
“ OCOBEHHOCTH HX RPOKIAAKH

Cay6nny yeasixu TPyl UPUHHMAKT B COOTBETCTEHM C
apoMep3aHHeM TPYHTa, TeMNepaTypol TpaHClopTHpyeMod
BOJBL H PEXHMOM €€ NDAayH.

CayBuna apoMep3anns IpynTa 3aBHCHT B OCHOBHOM OT
KITUMATHYECKHX YCJOBHH, 2 Taxkke oT Xapaxrepa pyHTa,
HaJHYRA PACTHTENLHOrD CJOR, YPOBHA TPYHTOBBIX BOJL, TOJ-
UHAHB CHEXHOCO TIOKPOBA A YCAOBRI TTPOTpCBAHMA TPYHTA
COJIHUEM,

Fayéupa 3anoxenus Tpyl ROSHHA OMTL TakoH, yTOBK
3uMofl Bofa B TpyGONPOBOAAX HE 3aMep3afa, JeToM — He
HarpeBanace (AAs BOAONDPGBOLOR),

PryGuuy sanosenna tpyG npuuumanT az 0,5 M 60JbUre
ryGune npomepsanva  rpyaras  {CHall—i1—31--743,
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OpuenTUPOBOYHD OEa DABHAD  AAR CeBepHEX pafiodon —
3—3,5 mM; AA9 USHTpandpHRX —2,5-—3 H 404 OMHBIX—
1—15

MudHManpRyI0 CAYGHHY 3as0Menmid TpyG OpOCHTe b
HHX Tpy6OnpoBeIOB, padoTAOMEX JHAlb B TePHOL MIIOCO-
BHX TEMNC[ATYD, ONPCAENRIOT 13 YeXORHH 3aIHTH HX OT
MEXAHHUECKHX MNOBPeHIenHH.

Bononposoasie NHAUM  RPOKRAJHBAKT  NaPALITENBHO
penuedy MEecTHOCTH o ToCTOAHHOH rAyGHHOI HX 3a00%e-
HHAS # CODTBETCIBYWIHME YxAoHamu., B mecrax peaworo
BOSBHIIEHHA penpedia YCTAHABIHBAKT BAHTY3B JUIS BbIy-
¢Ka H Brnycka Bosnyxa {pHc. 83), a B DOHWKENHLIX — Ips-
3eBHle BOAOBHIEYCKH (puc. 84).

INpoknaliplBalOT BOAOTPOBC/HEE ABINIH ¢ YYCTOM pac-
NONOKENHs ADPYIHX NOZ3eMliLWX coopymenuii (kamamHsa-
LAOHKLIX TPYO, Kabejell 2JexTposHeprau, TerloTpace, Te-
nedada w ap.).

ITon Kcne3HLIMH M HIOCCEHHEIMH Aoporamu TpyGonpo-

BOABE YKAZAKBAKT B Faicper Wiy MeTRAMWUetHue ROMYyKY .

(TpyORI GOJBIIEIO JIHAMETPA), OTROJSLIHE BOAY OT 3ITHX CO-
opyXeHHR NIpH apapuax TpyOOnpoBoAa. BoaMomEE E MO-
CTORLIE Tlepexoibt TPYDONPOBOIOE Yepe3 PasdHUHbIE KOMMY-
HHKALHH, ’ .

[Mpu nepecetenny TPySONPOBCILE ¢ peKAMK X LpOKIa-
RHIBAIOT 110 AHY peky (AloKep) B ABC IHTKH Ka ray0uxe
0,5—1 w o1 gna peku. B Hanade ¥ koHue JloKepa yeTpau-
BAJOT KAMCPH [IePeKNIOHIEHHS,

B pafioHax pacnpoOCTRANRAUN  HPOCABOUHLIK  TRYHTOR,
ceficMHIecKEX silJelHit H Beyrel Mep3JorH TPYHOMpoBO/b
npoknaasBawT 3 coorbereTeil ¢ Chnll—11—31—74.

§ 6, VCTPOHWCTBA, ORECOEYHBAIOUIHE
YCTOHYUBOCTb HANIOPHOrO TPYBOHPOBOIA

Tpacca TpyGonporoia MOXeT IPOXOAHTE [IG MCCTIOCTH
¢ Aobum peabvedonm. Eeaw Tpacca OTKPHTIOND  BOAOBOAA
IPOXCANT TG KOCOTOPY, TG €r¢ APCLOXPANAIT OT MO MBIBA
HATOPHBIMH KAHAAAMH, KOTOPHie OTBODAT LOKAECEHE 1 Ta-
Jple BOABL.

Ipu yrranke Tpybonposofa MO KPYTEIM CKJIOHAM €ro
neperd6el 3akpennaiorT aHKkepHLIMH oONOpPAMH, & dcped OT-
pesky, paBrme 5—7 fAuamerpam  TpyConposoja, cTaBAaT
POMENYTOUHBIY ONOPH — KaMeuHnie cToaber (puc. 82). Ha
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rOPHICHTANBIEIX YUAETKAX NOBEPXHOCTNOrD TPyGenpoBona
ankepdale onope yorpansaor aepes 200 M.

Jag npenoxpalcHHs CTHKOS TpyO 0T paspylleHHs BHYT-
PCHHEMH PACTACHBAIOIMEMH YCHIHAMH, KOTOpLE BO3NHKA-
0T Ha TOBOPOTAX M KOHUEBLIX Y4acTKax TpyGonposoaa,
ONMOPH Aeal0T ¥3 KHPHHYA HAH DETOHA.

{Tpn nepeccusyug TpyGONpoBOXOM CTEll 3RaHEA HACOe-
noft cTaHLHH, GepeToBHX KONOAUER H APYTHX CoopyReuui
TpyGiz YkAaimBawT Tak, wTofm Tpi Opocajixe cred olf
ocTaJdcsl HeBpeauMEM. Jlas 31010 B drymaaMenTax M CTeHax
GCTABASIOT OYBEPCTHA, JNONYCKAKIHE OCAIKY KUHCTPYKHHifi
10 30 cm Gea nospekaenua Tpybonporoaa. Iocae npoxaan-
kH TPYG OTBepCTHA 3aNeNLIBAIOT TOWHM GETONOM HAH Md-
tofi raunoi. ITpornaiaky TpyG6 vepes CTesH B BOAOHACH-
LIEHTLIX TPYHTAX OCYILECTBAAIOT ¢ NOMOILBK CAXbIHKOBCTO
verpofletRa und $yToapos uz Tpy6 Sonsworo aHamerpa,
34KJAABIRAEMEIX B CTEITE HPH HX CTPOHTENBCTRE.

CafibHUKOBO® yCTpOACTEO — 370 CTAABLHOR naTpyOok Ha
50100 MM Boipure JHamMeTpa YRAANHBARMEIX TPY6O, BHYIDE
KOTOPOTO BBApHBAIOT YNopaoe Konbuo. Yepes narpybox
MpoOycKaoT TPYOy, 3 TUPOCTPAHCTRO MEMY IHMH 3aloJ-
HSIOT CAafbHMKOBOH HAOHEKOH M YOJOTHSIT HAKHMHBIM
daanueM pH NOMOLLH MIIHICK H raek.

IMpwr yraaake tpy&é B gyraapax (TpyGul AHamerpom na
150—200 MM onne NpoKAaABBACMBEIX) TPYOY uepes diyr-
JAp NPOOYCKANT KCUENTPHYHO, a 00pa30RaBIUHACE KOAb-
ueBofi 32307 32ELIHBAIT CAALNUKOBOR nabuekofl W 3anu-
Balor cmoJoit (6urymom). C BHemHell cTopoHod crTeHn
TpyOy COERMMMIOT 3J1aCTHUYHEM CTHKOM {JonToBOE My(pTD-
Boe coelHueHHe ¢ Pe3HHOBRIMH KOJALUAMH), 49TOOM H3be-
AATH TOAOMKH TpYOwl P NpPOCALKE CTCHEL ¥YUacTok Tpy-
8ol B yTanpe wMomeT cBOGOIHO ORYCKAThCH BMECTE €O
cTernofi, ne ACManch, a TOJbKO II0BOPAUHBAACL B CTHIKOBHIX
COBRMHHENHAX.

§ 7. H3IMEPHTEJILHASA APMATYPA

Bogomepel ycTanapiausalT I8 yueTa mnojavd ¥ lo-
Tpebaennuss BoLal HAa HACOCHWR cTaHuHax. Ilo mpuauumy
JTEHCTHHA HX ACISAT N4 CKOPOCTHHE, APCCCEabLHBIE, 0ODBEM-
nwie u ap, [Ipn nogfope BofoMepa Hy:KHO YUHTHBATL BHYT-
peRHes Japdaenie, 0dT4CTE ¥USTA, eT0 IPOUVCEHYIO CUeech-
HOCTE, HOTEPIC HANOPA B WEM H YCIOBHEA €r0 YCTAHOBKH,
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Puc. 85, Kpwapuateil Boao- Puc. 86. TypOuHHLIT BOLO-

Mo mep:

{ — BEHT; 2 — KjruabYaTRa; J— 7 — rypemita; 2 — uyryHmil
CTDYCARMIPAMETELL, 4 — Gpodio- wopnye, 4 — BMuT, 4 — quer-
BW#  KOPNYE; & — pyeTHblii  Mexa- HHIl  MEXAHHIM, §F — CTpye-
HUIM. BILPHMHT b,

B ceaneroxozaficraednom BOAUCHAOMEHMH  Yanie Beero’
HCIOMB3YIOT CKOPOCTHBIG BOACMEDHL, ONpejensionie CyM-
Mapioe KoJHYECTBO RONEI, mpoweiliee vepes pux. Jlelicr:
BHE £r0 3aKIKMAETCA B TOM, UTO BOAA, TPOAOALLAN Yepes
Hero, BPallAeT BePTYIKY B RHAE KPBUILYATOTO KOJECA TYp-
OHHB HAM BHHTZ ¢ JOIACTAMH. ;

CROPOCTIHE GUAOMEDH ACANTTR RA KPLIIBYATHE, U TYP- 3]
6uBAbe. B kpHAbyaTHX BojoMepax (pHe. 83) apn-
AeHHe BOJB RePUENAMKY.IAPHO OCH BEPTYWKH, 4 B TYpOUH-
nux (pnc. 86) wmapanaeanHo. ;

KpuinyaTeIMH BOIOMEPAMH H3MEDPRIOT PACXONE KHAKO-
crefl or 0,6 no 4 m¥%y H NPHMEHAOT Ha TOPH30HTAJLHBIX
1py60‘1p0130.uax Buryckat ux asyx THnoE — BK nBKM
(BK-3, BK-5, BK-10, BK-20; BKM-3; BKM-5, BKM-10 »
BKM-20): BK — mojloMep KpHApuaThill; M -— MOJEPHH3H
poBatkbil; 3,5 u T. A.— XapaxTepHuit pacxon, M3, Xapax
TepHhIM PACXoJOM HAZLBAKT PACX0L XKHAKOCTH, NPH KOTO
pom moTep wanopa B BozoMepe pasasl (1 MIla.

Tlo KoHCTPpYKUHE 00a TeNA BOAOMepPOB aalorHanb. Em
KocTh cueriioro Mexamuzma 10000 M3 spaueRue maHMCHB
mero penenra 0,001 w3 HonycTuMoe MAaKCHMaJabloe 1aB
aene 1 MIla norpemmnocts +(2—3}%.

Typ6HHHEMH BOJAOMEpAaMH H3MePAIT pacxol
or 4 g0 550 M3/u,

DTH BoloMcpsl mMewT mapku BB-30, BB-80, BB-100
BB-150 1 BE-200, rac 50, 80 1 7. 1. 03729207 YCROBHMHA

144

-72 -

Hacock!l u HacoCHBIE CTaHIIMH

npoXodod AHAMETP BOIO-
Mepa. YCTAHABIMBAIOT HX
Ha TOPH30HTAABHBIX, Iia-
KJAOHHUBIX H BEPTHKAJBHELX
tpyborposonzx. EMkocto
CUeTHOTC  MeXallHaMa OT Q_L
100000 ao 1000 D00 Md,

norpemnocts = {2—3) %,

]]Tpﬁ,f‘l_e[‘;;?Hoe AaBrenne Pure, 87. Bogomep BeHTypH,
¥ macoca Bopomeps

veranaBaMBaT A0 OGPATHOI0 KjpafnaHa (no Xojy BOIM).
ax npamuso, cxopocTHbie BOLOMEDM CTABAT B TAKOM Me-
cTe, Wby g0 max Oba npamoqsHEhnnl yuactox Auknof,
paruoil 5—10 gHameTpam TpyGh, H 1OCAE HUX — JUIHIOH,
papnoil 3—5 auamerpam,

Boromep Beunrypn (pruc. 87) cocTOHT H3 KOHHA-
UeCKHX OTPe3KoR TpyH, Y3KHe KOHIN KOTCPHIX COEJHHEHBI
KOPOTKHM UMAHHNPHYCCKHM naTpy6Grom, nasmbzembim Top-
neosunodl, OTHOmMEUHe AHaMETPOB CyieHHoR H paciHpCH-
1oil uacreft wowyeos /D =0,3—07.

Tpurnsn paBoTel TAKOro BOAGMERR OCKOBEW & Ypan-
HeHHsx BepHy/IH o HepasphIBHOCTH noToka. B cyxeuHod
YaCTH BOAOMEPA CKOPOCTb JBHAKEHHA MHAKOCTH YBEJIHUH-
BAeTCH, a MBE30OMETPHYECKOR AanJeNRe yMenbmaeres, odpa-
3y\ nepenag, napredua A, Mo KOTOPOMY ¢ IOMOWILIO AR(-
hepeHUHAAbHOTO MAHOMETPA H3MEPAIOT Pacxojl BOMBL

Bonomep ycranaBIuBaleT kA rOpR3ONTAJLHLIX H BEDTH-
KaaLHBIX Y4acTKax TpyGonpopoga Tak, yrobbl Nepel HHM
Oui npsiMonAxefHRR yuacTok aaudod 15D nepex Boao-
mepoM H 5D mocae uerd. ipeamyluectso Bolomepa Benry-
PH Neped, pagee pacCMOTPEHHBIMH 32KJIOUACTCH B OTCYTCT-
BHY ABHKYWHXCA yacref, Goabiuo# mponycknof cmocobio-
CTH H BO3MOMHOCTH 3aMepa NOAAYH 3aTPA3HEHHHX BOJ.

Conao BeuTypHu— pazHoRRAHOCTE BoAoMepa Ben-
TypH. B macrosiulee BpeMs HawOoJdee pacnpocrpadedo. Bo-
AOMEP COCTOMT H3 BCTABHOTC COUJZ ¢ YKODOUCHAHHM 7O
CpanHeHHID ¢ KOHyCcoM Boaomepa BenrypH, koTopeili peTan-
JAgerca B TpyBoOnpoBOA B MCCTE H3MepeHHs pacxojia. ¥cora-
HaBJIHBAKT COMI0 BeRTYPH HA TAKHX e PacCTOSHHAX OT
(aconsbix yacrefi, H apMarypH, Kdak H EoloMep Ben-
TYpH.

TIpAMensOT ero Ha BOAOTPOBOANBLIX K Kana  R3aliolREX
HACOCHBIX CTaHIHAX,
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Puc. 88. Koaneno-sozouep, Pue. 89, Mungysunosowil  Bogo-

Mep:

I — sirekrpojing 2 — SACKTDOMACHHT;

4 — rp¥Ba; 4 — HCTOUHHK  NHT#HHA
§ — Opeohpa’oRaTedh; § — wropHY-
Ui npudop,

Juadparmorisic BOAOMeE] B — KOMOHEHpOBAN-
Hble uaidpl-AHapparmbl K3 HepXKasewlel cTand WM
O6pou3sl, BcTanisieMele B TPYGOUPOBOL B MECTe HIMEpeyHs
pacxoja. .

PaanocTn pasreunii 8 nuadparMonoM BoloMmepe same-
PACTCH NPH NSMOUTH 1H(hePeHIHAILHOIC MAHOMETPAE, & 1o
PA3HOCTH MABMENH#A onpeaenseTcs pacxoil.

KoaeHa-BoAoMepH—3TG BogoMmepnl, AelicTaue
KOTOPHIX OCHOBAHO Ha HAMePeHHH PASHOCTH JIABACHKH ¥y BLI-
AyKJA0i ¥ BOrHyTOll nosepxHocreli koaena (pue. 88}. [Tepe-
lajl A4BAEHHE u3MepAeTcs IpK MOMOIMM AnddepednHans-
HOro MaHomeTpa., B KauecTse BojoMepa moryr ObTh Me-
1I10/Ib30BaHbl ODLIVIIBIE CTAHAAPTURE koacH4a. HecMorps Ha

MEHBUIVIO TOUHOCTL B ONDRAEJEHHH PACXOE0R (=-5%), OHH 3

HAXOIAT WHPOKOE DpHMelTeHHe,

JLiA HIMEPEHHS PacXOfa UYHCTHIX W 3ATPH3HEHNBIX BOA

MOxeT OBITL HpuMeuej] HHAYKLHOHHLE BOLOMEP.
Tlpuuuun ero paBoTH COCTOHT B H3MEPEHHH  3HEKTPOABH-
WYILEA CHJLL, BO3HIKAIONICH TPH ABHMCHHH MKHAKOCTH Ue-
pe3d adexTpoMarmuTioe node {(puc. 89).

HunyktHpyemas 3IekTPpOABHXYLIAS CHJNA TpH YCTAHO-
BHBLIEMCH ABHMKEHHH BC2b I'PGIOPUHOHANLHA CKOPOCTH X
onpelcaneTca Mo opMyne:

F=BDri0-3, (79)

rie B — iiyKung MarlnTHoro noas;
D— BryTpeHanit anamerp TPy OH;
¥ — CHOPOUTE ADHMCHAA JHAKOCTH B NArgHTHOM nooe.
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Ecaii 8 dopuyae (79} cropocth BRpasHTh yepes pac-
%0d, TO GHAa NPHMET BHI:
4B
E= 2= 80
= Q (80)
rie Q@ — pacxog BOAH, M3

M3 Boipameuua cleuycT, WTQ 3AeKTPOABHMKYINAS CHAA
HpHMO I1PONOPIHOHAJIbHE pZICXO,in H ile 3aBHCHT 0T Xapax-
TepAa  pacnpefiefieHHa  CKOPOCTEH [0 JKUBOMY CedyeHHIo
TpYObL.

Hopmanbnas pafoTa BOAOMEDA BO3MOXKHE NIDH OTHOCH-
TeJbRO BHCOKIX CKOPOCTSIX NBIMXEHWs BOAL Nepe3 AaTyuk.
Tlosromy muamerp “TpyGH OTBORA, HA KOTOPOM YCTAIAD/H-
BAKOT JAATHIK, CACAYET OPELeqsTh 1o dopuMyae:

[Dy=25 _Q_U’ (&1)
vﬂ
e Qo — BepXHLIT 1peIca N3MCPeHHs pacxoia (Tala 4);

Uy — CPEANAA CKOPOLTh CTDPYH, Naferalollell HA DXOANOH y1acToR
Tpy (st OTBOAA,

Tadauma 4. OchoBuble XaDAKTEPHCTHKH BOAOMEPOB

YaereHei NPOXGA

JATHNEE, MM 10 15 - 25 40 ) 80

Opeacaw  nasme-] 0—04 |0—I 0—25 [0—63 |0—i10 | 0,25
pennd pacxoios (| 0—05 [0—12510—315|0—80 |0—125( 0—31,4
M3 0—0,69({0—16 j0-4 00—l {016 | 0—40

0—0,8 [0—1 0—5 0—I12510—20 | O—50
0—1 {0—25 [0—-63 {0-16 |0—25 | (3—50

HpeeabHas CKo-
POCTH BOABL B AAT-
quKe, Mfc 1,4—3,511,5—39/1,4—4,6/14—3,5|1.4=23]1,4—3,5

Ilpu yeTanoBke BoJdoMepa HeoBXoAumo, yToGHl pacceiod-
HHMe 0T AaTYHKa 10 BTOPHUNOTO npubopa (camonicua, cme-
UHAJBRHG TPCrpadylpoBaliiond MHAAMaMnepMeTIpa THNA
H-300} ne npepwmane 100 m. B6ansu storo upubopa ne
JOMKHO OblTe paBoTalolHX arperatos W TOKONDOBROAANNX
kabedachi, koTopue co3AAKT 3JCKTPOMATHHTHOE A0S H MO-
IYT HCKA3HTH IOK&3aHHA IpuHbopa.

Henoetatkr npufopa: cloxiocTs KOUCTPYKLHH 11 CO-
3Maliug YCJOBHI ARf HOPMaabliofi paboTwl, HelOCTATOUHAR
HAJLEXMHOCTL B BbICOKAA CTOUMOCTD.
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Pue. 90, TpySuatui MAHOMETD; Pue. 81, Huddepenunansuue

I —puarar; 2 — opanadas TpYGKa; I —
ay6raTKa; 4 — cTpaaka; & — ayfuatoe
KOMewo; & — OTKPHWTHIL  Rouclp  TpyEKH;
8 — 3AnaAHHME  KOHel THYGKH,

MAHOMETPLI .
& — Iyt 6 — popa.

Pacxon somu, xpowme paccMOoTpeliHbEX crocoboB onpee-
JCHEA PACXOLOB BOJE BOAOMEPAMH B OTKPLITHX H 3aKpLI-
THX PyClax, MOKIO ONPeAeAHTs N0 GOpMye,

CKopocte B MI660R TOYKe TOTOKA MOMKHO HIMEPHTE fAPH
(OMOUIH  PA3ANYIIOrO Tuha Beprywek, Tpybxamu [lito n
APYTHMH yCTpo#ieTBaMu. JTH cloco0Ll Onpenenel s pacxo-
A4 [pUMEnAlT B 1adopaTopuax H Ha HAaCOCHHX CTalNHAX
[pH OOBITIIO-TPOU3BOACTECIHEX HCCACACBATIHAX HX PAGOTH. -

Manomerpama (puc, 90} H3MepAoOT H3GHITOYHOE naBie-
HEe (NpeBMINCHHE Haf armocdepHsM AaBrenyem). Hwn
MOXHO HIMEPATh NABJelHe BOAM, Napa W rasa. JleficTeue
MAaHOMETPa OCHOBANO Ha Ae(OPMAlHH TPYMHEH NOA Jei-
CTBHEM H3MCDACMOIO LABJEHMS,

On coctoHT H3 corayToit (oBadsHON) TpyOkH 2 ¢ ot-
KPHITLIM KOHLOM &, COOBNIAIOMHMCA €O Cpeaod, Aamienne
KOTopod HamepswT. Bropoit kKowey sTof TPyOKH @ 3anasn,
Hamepsemoe gavaenue peitereyer na TpyBKy, packpyunsas
ee. [Ipn aT0M cBOGOANLIA KONeL ABHMKeTCs BUPARO H BBepX.
IT0 ABHKCHHE TPYBKH nepenaeres Hepes poiyar, ay0yarky
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¥ 4 aybuatoe KoJeco CTPEVIKE, XoTopas, NepeMeilascs, noKa-
HBAET HA HHrepGaaTe H3MepAeMoe Aabnedre. [Ipd oTcyT-
LCTBHH JABJIEHHS CTpeiKa MOKA3WBAET Ha HyAb H yIOKpa-
fercsd B TudT, orpayMyHBAKIIHA ee fepeMelieHHe BJEBO.
! Manomerp nokaspiBaer JganjielHe B FOPH3OHTAJBHOM
EIOCKOCTH, NPOXOAALLEH depes och npHOOpA,

¥ s oupenesneHns AaBAEHAH, CO3NABABMOrO HACOCOM,
fMaHOMeTP YCTAHARANSIOT 1l ero NanopIioM naTpydke de-
fpes cnupadbHyl HAn Ayroofpasnyie TpyoGky. [lepex nnm
£Ha TPYOKe cTaBAT TPexX0R0BOR KpaH, ¢ MOMOUIBIO KOTOPOTD
gaepel H3MepeHHeM AaBJeHHA NPOAYBAKOT BO3AYX, CKAIJiH-
E BafowAficy 8 TpyOKe, BKMOYAKOT H BBIKJAIOYAKT €ro.

KpoMme paccmorpenHoro MatoMeTpa, A HiMepeHH:
AaBJellnsl NPHMEHAKT FEJApaBjJuyeckne (PTYTHLIE H BOAS-
HBIE), JeKTPHYECKHe H CAMONNIIYIIHE MAHOMETpH.

~ Manomerpnl uepHoAHYecKH npoBepsior B [lanure Mep H
BECOB, KOTOpPAs CTABHT HA MalOMeTp [A0MOGY C yKa3zanHeM
CRATH NpoBepkH. Manomerp ez Takol waomGe CUHTACTCS
¥ HeTDHIOATBIM,

Adunddepenuunanpable MAHOMCTPH clyXKat
f. 11 H3MEpENHs] pasHOCTH AaBiendid B Bopomepax. Pabouei
e MHIKOCTE) B ManoMeTpax MOKeT GRITE PTYTH HAH BOoOa
e (pac. 91). MexanuueckBR NONJABKOBBH AHQ{pepeniEatb-
- il manomerp (tum HOI1) wmomer OWwTE crnabmen camo-
E HCIIEM. :
BakyyMMerphl OpHMENSIOT JUIS H3MEPEUHs paspemeHid
(Bakyyma), co3/aBacMOro HACOCAMH, PaBIOTC Pa3HOCTH
MEXAY ATMOC(epHLM H abCOoMOTHLM (MeHBIUHM, ueM aT-
g Mocepiioe) JasuacHaeM, A TAKME ANR KOHTPOJIS BAKYyMd
f°B paziHyHBIX annapaTaX. YCTPOHCTBO BAKYYMMETDA aHaj0-
THUNO YCTpoicTBy maromerpa. Ilkana makyymMmeTpa nme-
B et jlenerne ot O go 10 M.
F. BakyyMmerpsl ycTaHaBJABAIOT I'a BCACKBAWINHX na-
E TpyOKax HacccoB HAH Ha BCACHIBAOLICM BO3AYUIHOM KOJRA-
f‘'ke (v mopmiHenbix HacocoB). BakyyMmwmerp, Tak ®e Kak u
P MaHoMeTp, AovimeH (uTh CnadMeH KPAHOM JUIS CIO BKJINO-
buenuda W BHKJIIOUCHHA. BakyyMMeTp moxasbiBaer pasdienue
LB TOM MccTe, TAe NOACOEABHEH,

¥'s 8. IPHEMKA H MCIIBITAHHE TPYBOINPOBONOB

: MpueMka nocTpoeruoro TPYGOMPOEOAa 3akgioyaeTcd B
ﬂpOBC])Ke Crd COOTBETCTBHA Hpoeprry H B HCIBITATIHAX {10]
E A3BJICHHCM H Oq]DPM.HHETCﬂ COOTECTCTBYIGIIHMH AaKTaMH.
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Bce otetymfettss o7 npockTa hilocaves B HCOOIHHTEMbNUEE
paboune uepTeucit. JAA craaprore Tpybonpomoia, KpoMe
VKA3aHAOro, TpefyeTcd aKT Ha TIPHEMKY IPOTHEOKQPPO-
SHHION HI0JAUNI B KYPUAR cBApOuRBIX pador,

Tpy6onpoBoiE HCHMTHHEATOT N0 YUACTKAM AAHHOA 500—

1000 M riapaBAndCekIM CcO0CO60M HAH CHATHM BO3AYXOM,
Rax npasnan, Asa pasa (L0 U MocAe 3ACHIAKH aeMJel).
[Tepsoe ncnuTanse NpOBOAAT caMH cTpouTean, J0 Hauaaa

TEPBOrQ UCHEITAMEA YAQWKeHUNH{ B Tpalmen Tpyfonponor  J

YACTHYHO 3aCHINAOT 3eMJefi Ha Boicoty 0,5—0,6 ¥ ¢ nox-
GuBKOE TpynTa Mekay TpyOamu n Tparmweci. CTeike TpyG
OCTABAROT HE3ACLIMAHHHMHI 1L HAGAIAelHA 3a TTHMH BO
BpeMs acnwifaind. Ha nosoporax tpyGonposoia veranas-
JIHBAIOT YHOPLL, NPLACKPANAKIIIE €0 OT CcMeUlCHHA BO
ppeMs HCnuTannl. OcoleHHO HALEKHO 3aKDeNisioT KOk
HCIIEITBIBAEMOro YUacTKa, TPeiBapuTedbHe SAKPHB AX 3a-

TAYHKAMH — naTpylxy ¢ rayxumu daanpasy, Hepoasso- 8

BAKNC 32ABUKEK BMECTO 3arAYWEK HE Pa3]enIaeTes.

IMpa ucnsiraumn cransnux TpySONPOBOACS TOpUOBHE
3AIJIVUIKH HPHBHPHBHIOT K KOUEAM HCOBITHIRAeMOro y4yacT-
KR M B JAOICATUTETEHEY YIODAX He TIyALai0TCA,

g RanomnenHs TPYBoONpPOROAA BOOH X TleMy B caMoil
HH3KOA TOYKe NPHCOeAMHAOT ARNNIO gaaMmerpod 25—
50 MM, mo KOTOpofi HOABOAAT BOAY M3 HANODHOR CeTH 1R
OT T1ac0Cd. B NOBEINEHTBX TOUKAX HCALITHBAEMOro Tpy6o-
IpoBeaa yeTanasRUBaoT CTOAKY AHAMeTpoM [9—25 MM ¢
BENTIIAME AJd DLAYCKA Boanyxa. Bono#t tpyBouposox
CHCAYCT NATOANHTH MEANeHHO, uTofin VAAJHTL H3 HETO
pasayX. [Ipu wanaguy noszyxa Aasncuue B TpyGORpoBoRe

Aaxe mpH MavHTeTbHOH ¥TECUKE NajdaeT MCAMeHHO, H 3TO -

MOMKET [PHBCCTH K OIMHGOYNOMY 3aKII04EHHIO O XopoureM
kauccTee TpyGonporRaaa.

Uyrytrbe n acBecToucMenTHEe TPYGH TYKIO 1400+

HATH BOACH 38 24—48 u a0 UCTHTAHNR AJas Toro, ytoOW
MENBKOBAA TPAADL YYUYIIWX TpyO nponuTatack BoJOH M

YUAOTHHAACE m0j paloyuM JaBReHHeM, @ CTCHKHM achecTo- -
LBeMEHTNLIX TPYS BinTadn B ce6f BoAY. CTainlhe Tpy6ul

AvamerponM wmelze 250 MM 3ancdusOT BOAGH Takme 34
24 4 pgo wenuTanra. Ipa Gonmblux jguaverpax Tpycupo-
BOAA FTOT CPOK YBRIUYHBAwT 1o 48—72 u, utofim pHpos-
HATL TCMIICPATYpy BOAb, TpyS u rpyHTta, Ilepen mnadanoM
HCHBITAHHA 3AKPHBAIOT KPafl, CORAHNAIOLLII [10ABONATHYI
AHRKIO ¢ TpyGOnpoBogOM, M BEHTHJAB N5 BLIAYCKA BO3-
ayxa. .
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CTanbnue W 4yyunlisie TPYOONpOBORM, NPeAHAIHASCH-
HBIC a8 paloTil noj fapaeuncm sernec 0.5 MIla, uvenu-
THBawT na nasacude 1 MIlla, wotepoe FMBAACTCA MUHH-
MaJbHEIM HenhiTaTenbdbiM IaBiackHeM. Ilpn paloueM maBs-
Jenu Boaee 0.5 MITa HenpiTaTedbHOC MABJACHHE JOJMMBO
66Th Ha 0,5 MIla Goxbwe pabouero. BHHHIIACTOBLE M
haoauToBLe TPYSOIPOBOIBL HCUBTHIBAT AHIIL [IPH LOJO-
MUTeAbHELX TeMiueparypax, ®acantopble TPYGH HCIHTHBA-
0T Ka ABoiiHoe pabouce nabiexne, 1o He Goaee 0,7 Mlla,

Janoanedlluil Bofo# TpyDOnposoy NpeABApATCALHEG O
PCCCOBLIBAIOT B TeYele [5 MUHH TOX HCTHITATENLHLIM jlaB-
JAelpeM, DTO AABJCHNE LACT BOIMOAROLTE crafuansupo-
RaTh pasMepbl TPYOONPOROAAE, NOCAE 4€TO BHOBb CO3AACTCH
HCHLITATENBIOE JZBJSHEE, ¥ €CJH B TEUeHHE [IOCIENYOIHX
15 muH He g0BapyYKedo Teud 11 APYrHX neexTos, TpyGo-
OpoOBOA CYHTAETCH BLIJAEPIKABIHM HCHbLITaHHE.

Fuapagayueckie HCULTAHHA  TOJHSTUAEHOBLIX TPyDO-
NPOBOKOE NPOBOLAT ABAKAH B cAeIyICILeM nopaike. B Tpy-
Soiposoac cozfaercs 1,5-xpaTioe yeJOBHOC HaBieHAe, KO-
Topoe noaaepxisaercst 30 sun. Tlocae atoro TPyGonpoBoL
ocMaTpiBaT, TIPH NOACHATEABNILIX peayAbTaTtax  (Hev
yTeuek) TPyGOMPOBOL 34CHHAKT IPYHTOM H OKOHUATeqBHO
ero wenmTeeator, Aas 3toro cozfaetca |5-KpaTHOC yoaos-
Hoe Japaetde, nojlilepausaeMoe 30 MHH NCPHOAHUECKHM
HOAKAuHBANHeM, 3aTeM JapjellHe CuXKawT N0 YCJIOBHOTC
OyTCM BHIIYCKA YACTH BOAM uyepes xpau ¥ MaHoMeTpa H
TpyBOnpoOBoyl BHAEPKHBAIOT euwle B TedeHue 30 muH, 34
3T0 BpeMd A0CTATAeTesl ¢TaduanlioeTe  pasvepon TpyGo-
npoBoga ¥ papaenus. B nocaeayolide 15 MuH aamepdnr
nmajeHne JanAciuf B TPYBONponcAr: ecAn ono ynaier lie
Goaee vyem wa 0,01 MIla, To tpyGonposoj BBLAEDKAT He-
TETANKC.

BridnaacTosee TpyGONPOUTBOJE HCNBHITHBAIOT He parice
teM Hepe3 CYTKN [IocAe CHICHBAHAS  NOCAGLHEro CTHEKA.
JlaB/cHAe TIPH HCOBITAHIH MPHURMACTCE PABHEIM pafoueMy
maoc 0,6 MIla.

Tpy6onposcin W3 acGeCTOLUEMCHTHBIX M {IpeABaDHTEND-
HO HanpakeHHBX MMOAe3008TOHHBIX TPYS HCNLITHBAIOT 114
aAapagnye, npeeoipaouiee pabouce na 0,5 Mlla.

HenwlTatenhHoe Rapienue B TPyGONPOBOAC C031ai0T HpH
TOMOILN PYYHOTO ¥AM MCXAHAGCCKOTO FHAPABAKYLCKOTO
npecca HJAH OOLINHBIM  PYUHRM  DJAYIPKEPHLIM  HacoCoM.
VeraHorKa LAA  onpeccoBKE  Tpyfonpokola HicOpameHa
Hg pucyHKe 92,
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Puc. 92, Cxema o00pyMOBaHHA Yya-
cTka TPpYSOHpOBOAA DAA THOPABRIH-
YeCKOTO HOOWITAHMSN -

£, I — mapoMerpu: A — rHIpaBIH-
yeckH# mpece; B — Mepunumft cocyur 1, 2
, & & — nentuan; 6 — TpySa AAR 2a-
[OORHeERs TpyGonposnga; 7 — Tpyda rua-

[Tpu nopeanapirenbiom
HCOLITAHHH  TPYGCNpPOBOR
BRIIEPAHBAKT 1OJ JdBde-
niem  He MeHee 10 MHH,
[Mocre  =TOTO  JAaBAELEE
CHIDKAIOT A0 pafoyecro H
ocMaTpuBamT  TpyBHounpo-
poa.  IpySonposoj, cuHTa-
CTCS BRIZEP?KABITHM HClibl-
T&HHE, ecaR B IlleM He pa-
sopBanucsy TPYOB, He Ha-
pym]-mncra CTBEIKOBHIE CO€-

aunends uw Ie cOnapyxe-

HbBL ¥TEUKI.
HR-

Gxonuarensioes
Tallle NOpPOBOAAT B TaKoR
nocaeaosaTelbRoCTH. lan-
qeude B Tpyfenposoie
npli DOMOLLM THAPABJNHUECKOrD Mpecca AOBORAT A0 HCIBI-
14TeALHOr0 M B TeyeHHe He menee 10 Mun He JOMYCKAWT
ero nagenus Goasuie yem ma 0,1 MIla, npoussona aonos-
HHTEABHYI0 NOJKAYKY BOJBL 1pcccoM. 3aTeM, BelllyCKas BOLY
i3 TpyBorpoBoja, CHIKAWT LaBAeHHe I0 MeJelius MAaHo-
MCTpa, BAM3KOWMY K MCHHTaTeTBHOMY (HaualbHOE LaBhe-
nue).

ITocae vToro nabmioAaloT 34 naJeHHeM IaBJeHHT He Me-
Hee 10 MHU, 0O/IKAUHBAK IPH 3TCM BOAY H3 MePHOTO {auKka
@ HOBOAN AaBJecHHe 10 HCIBITATENBHOLO. 3aTeM, BEIIVCKASL

]l.’iﬂn‘l}lli(‘lJKDl'U II]H‘.(‘J'EIL 8 CTOHKH; 8-
TpyBa  EAA pEOOYCKE  BOAR B MCPHRIL
LOCYR,

pofy H3 TpyOonpososa B MepHufi 630K, CIHMKAOT AasIC-

Mue 10 NepBoHavanapiorlt H ONpedeNsioT yTCHky BOIARN H3
pyGonposoga no qopMye:

(= 82
g o' ( )

rae W .— pazioeTe o0LeMoB B MEPHOM COCYAE ©T Hauala fo KOoHia He-
\MBTARMA  (PA3MIA TIOJKAYAHHONO H TBHOYIENHOrD OOLEMOL

RO}

b — kosdubrunent gamaenwa (b-==1 npn nagenMr Aasaenny AC
20%, wensrateasnore, b=09 upn vanenps AAGACHHNA CBLILE
207, HCUWTATEALIOTO); -

f— MpogoEKATENLUGCTE HOWTAURS TRy DCnpoBoAa,

Tpy6onpoBOA CYUTAIOT BELIEPMABUINM HCIHTAHKE, ECIH
B HeM Iic pasopsamjich TPYGH {1 YT€UYKAa He NPEBHIUAET
AOMYCTHMOM.
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Mepea myckoM BojonpoRoAa B SKCNJyaTayuio ero mpo-
MHEBAIT CAABIBIM TGKOM BOIBR A0 TeX NMOpP, I0KA TPOMEIE-
Hasg BoAa He §VAeT AOCTATOUHG YHCTOH, '

Tlocae 3TorTo €ro Je3HHGHUEPYIOT, AT7 Y4CT0 HALONTUTI0T
Ha CYTKH BoIO#H, codepmawci 8 1 & 20—40 Mmr aKTHBIOTO
x7opa. 3aTeM XJ0OpPHYIO BOAY BHTYCKAIOT I TpySonpoBod
IIOBFOPHO TIpOMHBAINT uHeTol Bofol. Ha mexnopaTuennx
nacocHuX CTAHIHAX 3TH padoTal Iic BLIDOJATIAKGT.

ITpoGuaa sxeMIyaTalka npogomkactes 8—I0 cyTow,
33 5TQ BpeMs NPoBepsoT AelcTBHe BCex npucIecobIeHu
¥ apMaTypel Tpyfomposoa.

CaapaBauueckuft mMeTon HCUEITAHHA TPYGOIpPOBOLA HMe-
CT H CBOH HelocTaTkd, YacTo H3-3a neyLauyHoro coelRHeHAR
cTHIKOB TPYS wiu apMAaTypH TPyOONpOBOA NaeT Teus, BOA
3an0MHACT TPAWUICK, W NPOUIBOACTBO PaboT 1O yeTpaue-
HHID HELOCTATKOS MOHTa)a 3aTpyIHsaercd, 3HMOH BoJa B
TpyfaxX MOXKEeT 3aMeD3HYTh,

Bo wabexanue MMALIHX pafor M0 BOJOOTAHBY Wi
TpaHieR M A HCRJAIOUEIHSA BO3MOMHOCTH  3aMmepsarnngd
BOAL B TPYHax HEKOTOpHE CTPOHTENbHBIC OPraifaaiuyd He-
MBITHEAIOT TPYOOAPOBCA HA 3ALIHHOC JABJEHHC CHATHM
BO3AYROM, UOAABAEMBIM B TpyOONPOBOZ OT KOMMpeccopa.
OCHORHBIM TICJIOCTATKOM NMIEBMATHUECKOTO HCIIBITAHHS THY-
()D]‘IpOBO,ELOB ABJAACTCA ORACHOCTh BOINMHKHOBEIHA PaA3PHEBOB
TPYHO,

KOHTPOJILHLIE BOMPOCK!

I, Kawono naspadenwe TpyGONPoROAOR BEYTPN 3A2mIf NAcoCcHoh
crampy? 2. HauepTHTe BosMoanble CXCMB KOMTOIOBWH BCUCLIRANOMTHY
W Hanoplux TpySonposoner. 3. Haznagerne xOMIEKTOPOD BCACHIBATONIHX
Il HANOPHHIX TPYSOMPUROAON # § KAKHX NACOCNLIX CTAHNHAX OHI YCT-
paunAITCA? 4, [loWamuTe BOIMOWIIEG CXOMBl RKOMIOHOBKH HANQPIHY
TLOn0BO 100 ME‘.JH{ODE]THB]IHX 1HaCOCHLIY (‘.THI[[[HE—L 5 KBK UPOKJ!'J,-’[L:[BTUQT
TpyGONpPOBOAL © 3HaRKI Hacocrfofl ctawunu? 6. Kakoso [0AsGaucHme
BCACHInAIOWere TpyHOOPonoga 1 TPebonalig, NpeNbABIAeMEIR K 1eMy?
7. Kax obecnenypacTcs repMerHYHOCT: BLacCLiBaolero TpyGonposoaa?
8. M3 garux TPyl coopyKaeTcs Beacwnalomufi TpyGoliposoa? 9. Kaxee
DACOUHHE MACTH W APMATYPY MOKHO YCTAHABAHBATE HA BUACKIBADILEM
TpyGonposoge? 10, YCTpoacTeo, naanaueHne y YCIOBHA ycTallORRi Bea-
CcHRBAUCro  [Ipuesiuoro) waanaHa., 1l Hem ofopynylor KOel Bea-
colBarme TpYBLL IpE  OycKe HACOCA € OOMOILIBI BuKyyM-Haceca?
12. Koraa Ba BeackBaloniem TPYyOONPOBONE YCTENARTHBAOT 33IBHIKKA?
'3, Hazuaueune u yerpofierno manoppore tpyGonposona. Tpelopadud,
npeakaBisgeMpie ¥ Hemy, 14, Tpyfe nanopuoro TpySonpoBoad H COnCo-
fitl nx coexrncind, 10, TlepeducIHTe cuocofisl 336 KH CTUROR Tyryu-
noix pactpyGuex tpyf. 16, Cnocofits cBoprn w CRAPRY CTAIBHUTO HATOD-
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ttoro TpyGonporona? 17, Kax coenmiistor aclecromehtrem Tpyfonpo-
BOX NPH NOMOLIK ACHECTOLEMEHTHEX MY(T ¥ TYUYANGH G0ATOBOR Myd-

TH? 18, Verpolierso i naanavenne sazsmkcx. 19, JIag uero CAYHKDT 06- @ TTABAS
PATHUIE KJIAM4H, ero yorTpofictRO, MeCI0 YCTAHORKY 1t lainavenHe? N
20. HTo RALIBASTON THADARINUCCKIM YIAPON, KAKGEL NDHYHIL erg Bo3- i ﬂBHrATEJ‘I H HACOCHBIX CTAH u'" 2

VIMKHOBEHHE H GephOa ¢ 1inm?. 21, Pacckamute YCTPOiicTso m Haswawe-
HHE KOMIEHCATOPOB 1 MECTo X yeTaHoBkn. 22, Baurvae, Mecro Mg ye-
TAHOBKH 1t #tasiauchne. 23, Borommnyekn, mecro irx YOTAUoBKM 1 obo-
P:{,‘IOH.’{HHG‘. 24 Trnu B(?;L())'IE[‘UB, HATHAYLUHE 17 VCIOENA X VCTAIQNKA,
25. Hazuauenne i yetpoiicTso MATIOMETPOR, MECTO 11X YCTAUORKIL 26. Fla-
AUHUERIE BARYYMMETDOB W MECTO WX YOTauoBKW. 27, Kak npunmManT u
RCOBITRRAKT TRy BONpoBOANW?

B HX COEAHHEHHSA C HACOCAMHU

Has npueoja 1acocos 8 paBoTy HA HACOCHHIX CTAHIUAX
WTaBHBIM 06[)330?\{ H])[/IME[I}'!}OT 3JICKT[)H'-IECKHC JARHTATETH.
BoamMomaO TaKiKe HCOOMbIOBAHHE ABHraTedeH BHYTpeHHero
" BHelWHero (naposuie) cropanus. Muorpa ans npueona
HACOCOB, € LEAbLN BOﬂOCHiiﬁ)KC]lHﬂ MenKHX HBOTHOBOIAUYC-
CKHX qJEIJM, NOJEeBEIX CTaHnesd HpHMEHﬂ}OT BCTPOCHJ’IUBHQ
YCTAHOBKH.

SJTE'KTPOITPHBO,E[OM HA3IBIRAIOT }’CTPUﬁCTEO, COCTORLIEeC N3
FJ.HEKTPH‘TGCKOFO JABHTATENq, annapaTypr nna }’IIDE]BJ’IEH}{S{
SJ'!EKTleIECKHM IRHraTesIeM H MeXaHH“ECKOﬁ nepe;{atm
SHePrHY OT ABHTATE.Is K pafouell mauniie (Hacocy).

§ 1. 3NIEKTPHUECKHE JABHIATEJTH

Ha nacocupix cTadIHAX NPHMEHAWT 3JeKTPOLBUIATCAH
IIOCTORHHOTG TOKA, aCHHX[JOHHHIE H CHHXDPOHHBIE ABKIATEMH
nepeMeHRoro Tpexdasuoro ToKa.

INEKTPOZBHrATENW TOCTOARHOTO TOKA HCIOIB3YIOT TPH
[HTAHMH HACOCHOI CTAlUMK TOCTOAUNEM TOKOM OT ie-
BOMBIIAX 3JeKTPOCTANUHE ¢ TEHCPATOPAMH  UOCTONHIIOTO
Toka. OGBYHO NPUMCHANOT NepeMcHHBA TOK,

[NocrogHHEE TeK lla HacoCHLIX CTAHUKAX HenOXonuM
778 aBTOMATH3AIlHH NPOLCCCOB YNPABJAEHHS, €re noayyaior
OT reHepaTopa NOCTORHNOTO TOKA, PHBOAHMOre B JHeHCT-
BHe 3JIEKTPOLZBATATE/ACM CPCMCHHOIO TOKA, HAH PTYTLOrO
BLINpAMATENd., B nacrosiies BpeMs vaiye MOAbL3VIOTCH Bhi-
NPAMHTRIAMH TTepeMEeHHOTO TOKA.

ACHHXPOHHBIE 3JEKTPOABHIaTeNH B 3aBACHMOCTHE OT TH-
noB ofiMOTOK poTopa SuBalOT C KOPOTKO3AMKHYTHM K ¢a-
30BpIM poTopoM. HanGosce DPOCTHMH W3 HHX SBJAIOTCH
KOPOTKO3AMKHYTHIE ACHHXPOHHEIE 3JEKTPOJIBHTATENH, KOTO-
pHl¢ B OTIMYHC OT 3ACKTPOABHTATeNed ¢ haz0BHIM POTOPOM
e TPeSyIOT MyCKa CNCUHANbHBIY YCTPOHCTE,

¥ CHEXPOHHLIX JIEKTPOABHIrATENel N nOonydeHHs ny-
CKOBOTO MOMeHTa B ero poTope YCTAHABAHBAIOT JAOMONHH-
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TEJBIYVIO OYCKOBYID KOPOTKO3AMKHYTYR OOMOTKY, nomof-
HYI0 @OMOTKE pOTOpPA ACHHXPOHHOTQ 3JEKTPOIABHrATEJf.
BrnocaeAcTBRH 3Ta OGMOTKA NMpPH YCTAHOBMBUIEMCH JSHMKe-
HUH [OTOKA CJAYIKHT AJs CTVIQKHBAHHR KoJeGaHHRA cKopo-
CTH BPAallieHH® POTOpA B TOKA CTATOPA, eclH H3MeHAeTcH
HANDSKCHAS, .

§ 2. BHIBOP 3JIEKTPHYECKOTO OBHTATENA
K HACOCY

Mpu nondope Osurateqad K 1acocy HEOOXOMHMO 3HATH:
MOLLHOCTE Ha Baly Hacoca, YacTOTY BPaNleHud Baja, pe-
KHM [paCoTLl arperata, HCNOJIENHe HACOCA (TFOPH3ONTAJb-
HOC /M BEePTHEAJbHOe), RanpfMeHHe H MOMIHOCTH HCTOU-
HHK& TOKAa. )

[MonGupaioT Bacod MO KATANOraM Hacocon Mo 3afasHof
pozave Q, nmoguol BuicoTe MOALeMa H u YCJAOBHAM €ro He-
nonbsonanng {(cM. raasy 3). 3atem no dopmyaam (43, 44)
HAXOLAT MOILNOCTL ABRTAaTeNs, [T0 MOIHOCTH, 4aCTOTC Bpa-
IIeHHs Baja HAcocd, eTo HCOOJMHeHHIO, HAMPAXeHHI U MOI- ;
HOCTH HCTOMHHKA TOKA o KaTaloraM nonBHpaloT 3AeKTpu-
YecKHH IBHraTeNb. '

[MoaBop ABHTATENA MO HANPHEKENHIY DPOBOAAT B 33BH- §
CHMOCTH OT ero MOILIHOCTH ¥ HAIPANKENHA NATAIMCH ceTH.

Hacocusie cTanupy cHAGXKAOTCR 3JEKTPOIHEpTHEN OT i
TOPOACKHX H paloiPbIx ceTefl, HaXOASIUIHXCT B BEACHHH -
SHEProympaBiennit HAN OT ceTell NPOMBILAGHHBIX Rpef-
npuaTHA Hanpamenunem: 10; 6; 3; 0.5; 0,38 kB. Ecan na-
COCHAA CTaHOHA NHTaeTcss OT CETH ¢ HanpAmenuem 10, 6
®n 3 kB, T0 ycTaHaBAMBAIOT ABHTATENH HA TOM e Hanps:
JKEHHW, T4K KaK [PH 3TOM OTNajdeT HeolXOZHMOCTE B
CTPOHTENECTEE TOHHKAIONIKX TOACTAHLHT, :

Tlpugepxupasgcs cTaHdapTHOR MIK&JH  ACEEXPOHHHX
RBAraTeNefl, BLIIYCKAEMEIX OTEYeCTBEHHHME — 34BOJAMH,
ABUTATeMH MoliHOcThio oF 100 KBT npu Hanpaxenun 3 xB
1 moupoeTsio 200 xBT npu Ranpsxennn 6 kB MoXHO npH-
HEMaTh Ha TOM e HanpsKeHAH. IIBHIaTeAM MOIHOCTbIC TS
no 100 kBr npuHnmalor nanpmwendeM 380 B u pewesy
500 B, Tax Kak cosMecTHoE ITHTAHHEe ABHTATENell U OCBETH-
TeJFbHOH CeTH HCKAIOUASTCH, ‘

ITpu nonfope aAeKTPOABHTATENEN K HACOCAM peKOMEH-
' Ayetca mpH MolDHocra jgo 200—300 xBr yeranamameare
ACHHXPOHHHEE KOPOTKO3AMKHYTHE JBHraTeJH, a 6GoJee
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300 kBt — cHHXpOHHHE BHCOKOTO HamnpsKelnns (6 n
10 xB). AcuHnxpoHHuifi ABRTATE]b HMEET MEHBUIYID RACTOTY
BPALUEHHT H3-3a CKOJBKEHHA POTOPA.

Cpeaa, B xoTopof npuxopurcs pafoTaTh ABHTATENAM,
MoXeT OHTb pasHooGpasuoh, [loaTomy no orHOennio K
OKDPYKAIOINel c¢pefie HX JEJIAT: HA OTKPLITHE H 3aKPHIThHIE
¢ BENTH/JANMCH;, SalmIMIUENHBE OT BJACH M Kanedb BOAH,
B3PHBOONACHBEIE M repMeTmueckyuc. OOMOTKAa uBuraresaei
MOMeT OLITE NOPMAaJAbHOH H MPOTBROCHIPOCTHOR.

B nopepXHOCTHWX HACOCHHX CTANLHAX HPHMEHSIOT OT-
KpbiTHe apuratedd. B sarayOaennnix u rayBoxux — 3a-
UIHILeHHEE, & B NOTPYKHKIX HACOCAX — TCPMOTHUECKHE,

Ban sieKTPHYECKOTO IBHrATENS 1O YCAOBHSM €ro OpH-
MeHenHsd MOMeT ObITb TODHSOHTARBIEIM M BeDTHKAILHLIM.
JiBHraTens ¢ TOPH3OHTAJALHBM BaJoM KpCuaT na $yiaa-
MEHTE IIPH MOMOUIH Jan, a COeANKAIT C HACOCOM B OCIIOB-
HOM cocRHHHTEJaBbHOE MydTof. las kpeudcEus naja ABK-
raTeas ¢ BePTHKAALHLEIM BalloM HAECOCA CAYXKAT MecTKHe
daakueswe MydTe. OTAHYHTeNLHAS ©COGCHIOCTL BepTH-
KaJbHOr0 JBHTatess OT TOPHIOHTANLHOTO — HAJMYHE [OA-
WHIHAKOR OMOPHOr0, YNOPHOTO H/H HATPABASIIOINETO THIIA.

Tlpu BmGiope THMA ABHTATESs BaXKHoe 3HAUCHHE AMeIOT
Pa3BpHBaeMble HM MOMEHTHI: IpH OYCKe JABHrATens, HOp-
MafbHOH paboTe H OCTAHOBKC, @ TaKXKe [PH NMEePerpysKax,
MowmenTn ABHraTe/d TpPHMATO HA3BBATL BPALLAIOLINME, a
MOMENTH HACOCA ~— MOMCHTaMH COTMPOTHBIeHRH. ¥V aaexTpo-
ABHTaTeNCH pa3fdyaloT MOMEHTH: Iyckosoll M,, 1omu-
Ha/abHL (paGoudi-HOpManbublil) Me ¥ MakcHMAJLHBI (B0
HBpEMSA MaKCHMAJNbHOH Heperpysku) M.

MannMe pycKOBLIMH MOMEHTZMH 06/134a10T ACHHXPOH-
Hble' KODOTKO3aMKHYTHe 3JCKTPOABHIATE/H, HMERLIHe 00-
MOTKH POTOpOB C JABOHHOH KNETKOR HAH ¢ rIyGOKMM masom
{Mn>>1,7=-25 Ms). Xopowell mnyckoBoll XapakTepHCTH-
kofl 0GnafaloT CHHXPOHHBle JBHTATEAH INpPH ACHHXPOK-
HoM samycke. J[aHHHE © MOMEHTAX SJIEKTPHUSCKHX JBH-
raTejqedl MPHBOAATCA B KaTaaorax.

llenrpoGexnne Hacochl Hmelor My (npu  saxpuiToft
3aabuxke) B nperenax 40-—709, HomHuaneuoro. Oceslie
(nponennepntie), Ges YCrpoiicts AN noBopoTa JonacTed,
MOTYT HMETh NYCKOBO{l MOMEeHT (O0JBIIE HOMHHAJBHOTO.
[oatomy npreoa B pafoTy QCEROTO Nacoca ¢ CHRXPOOHBIM
ABHraTeNeM TPOH3BOAAT NMPH ACHHXPOHHOM nycke. (Ocepnie
HACOCH C NOBODOTHHIMH JONACTAMH 3aNycKa)Tcs IHAUH-
TEALAO Jerde.
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§ 3. CNOCOBLI BKJAKWYEHHA 3NEKTPHUECKHX
JOBHUTATEJIEW B CETb H OBECIIEYEHHE
TPEBYEMOIO HANPAMEHHA

CywecTBYIOT TpH cuocofa BKIAWUeHHUs ABuraTtedell B
COTb: HEMOCPCACTBEINMWI — Uepe3s  JHUEiuBil  BHKJIGUA:
Tesb; 3aTMycK ABHIETeaA Hepes pPeaxTop; 3alyCK uyepes Iy-
ckonofi aBTOTpAICHOPMATOD,

Henncpentmeuaoe BKJIOYEHHE ElCHHXpOHHDi'O KOPBOTKO-
3aMKNUYTOro JIBUTATENT B CCTh IIPH NOMOIE DPY¥OHIbHHKA
HIH MarddaTHOTO TYCKATCIAa }'HCJ’IH‘U{BHET HyCKOBUﬁ TOK B
3—7 pas po CpaBHCHMK ¢ HOMHHAMABLHLIM, UTG BHI3bIBAET
Aajclie HATPMKCHHA, KOTOPOe oTPaxKaeTca Ha padoTe apy-
THx oTpeBHTedCH ToKAa, JTOT ¢cnocod NycKa JIA MOMUBX
JBlurareJef 1¢ Beeria peroMeHLYEeTCA,

[lpy coOTBeTCTBYMILEM  KOHCTPYHPOBATIHH 3/ICKTPHUE-
CKOf cCTH M 3JeKTpocTanlluy BOABMLION MOILHOCTH MOMHO
OCYINCCTBIETL NPAMOR MYCK ABHraTeACH OT NOJHOTO Haupsd-
MeHHs ceTH (HACOCNBIC CTAUUHI KaHasna mMeRH Mocksdl,
Boaro-lloxckore kanada umeHu JleHuHa v ap.}.

3anyck RBHTaTe]s ucpes pedKTOD — cTATHUeCKH{T HH-
JVKTHBHBIH ANNAPAT € OJHON cHCTeMeoH OOMOTOK, ciyXa-
ted A9 32WHTH 1 PEryJaHpOBaHHS JASKTPHUECKOHN CETH,
MUPOUKO PacilpocTPaHeH B MpaKTHKE BojocHafimenyeckix
HACOCHMX ¢TAHUMIE,

3anyck uyepes nmyckosoil asroTpaHcdopMaTop UpPOHCXO-
BHT N0 caegyioluleit cxeMe: B Hauale BKAKYAETCH HYyaCBOH
BHIKJOHATEND, 3AMHKAWHHA HaxopoTke (35esna) TpH (asbl
aproTpaHcdopMaTopa, HIaronapa 4eMy co3gacTed NyJeBas
Touka, 3aTeM BKJAOHACTCA JAHIEHNEA BBEIKIOYATERDL, KOTO-
PBUT MOAKAOUAST YACTh HafPAKCITAA CeTH, Bpaulas JBHIA-
Tenb Ha MaJgoi wacTore {paaron), Hepes nmekotopoe BpeMA
BHKJIOYAETCA HYJICBOR BLIKAKZATENE Il BKAWOZAGTCA NYCKO-
BO{l [ICPCRMIOUALING JBuraTens Ha pabouee HAMpPEMKCHUE.

DIeKTpo3HePrH  HAacocHUe cTaHund, padoTawilie B

CeJBEKOM XO3MACTBE, MOTYT NOJYYaTh OT DA3JHUHEIX HC-
touHukoe. llpn crabxeHHW HAcOCHOR CTAHUHN TOKOM OT
Kaxol-1HGO pafoHHO 3JeKTpocTaHUHH TOK K HCH NOARO-
AAT OT MOHHMAaMeHd nojcradHmnd. Ecaw nacocnas crau-.
UHSA C ABETATeJAMH HHU3KOTO HATRAMKEHHH MOJYYaeT TOK
o1 JI3T1 sucokoro yanpaxenusa (10, 6 1 3 «B), to yerpan-
RAKT NCHIKAIOUVIC TOACTaiuIg, B COCTAB KOTOPOﬁ BXO-
AT CHAOBHE TpaHcdopMaTops!, allldapaTypa YNPaABICHHA H
pacnpeicaciiia ICcprud H Ip.
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TMonnmawiilyw HoleTadmilio  Momio pACOORGKITE OT-
AeNBHD OT HACOCHOR CTAHLLMH OTKDBITO HJIH TpaHC(lJDP.\!aTD'
Pl ¥CTAHOBHTE B CAMOM 314HIHH B OT2JbHOM TIOMCILEHHH,
H3OJIHPOBAHIIOM OT MAUIHHHOIC 333, HHOFJ_Ia YCTPAHBAKOT
MOACTAWLHIO AJT TCCKOJLKMYX HACOCIBX cTaHUHA, B OTBCT-
CTBEHHBIX HACOCHBIX CTAHLIAX (OC}"LL{HTCJI]JH!;IX OT 34T0l-
.T[EHHF[) NHTAHHE TOKOM NPOH3IBOIANTCH OT IBYX HCTOYIHKOB.

§ 4. CPABHHTEJbLHAA XAPAKTEPHCTHKA
JABHUTATEJIEH

KopoTEo3aMKAYTHIA &CUHXPOHEBI ABuraTeas ne HMeer
KONUTAKTHRIX KOJET il iIeTCK, a4 POTOP liMeeT ynpoilcHITYio
KOHCTPYKIHIO, MEHBLIYIO Maccy H pasmep, Hpuy astorpanc-
GopMaTOPHOM NYCKC CTOHMOCTD KOPOTKO3AMKHYTOTO SJIEKT:
poagHraTens Moker OWTBH GOJbule, 4eM ¢ (a3HEM POTO-
poM, OH TpefyeT MeHbLICTO BPEMEHH Ha YX04, yeMm JBMra-
TEJIb ¢ KOHTAKTHHIMA KOJABLAMH, VAOBeH nmpu ZHCTATILHOH-
HOM ynpanaciuy, He OSOMTCS MOBTOPHOrO DRJATOUCITHA HA-
NPSKEeHHS, DeXKe HyKJaeTed B PCMOHTE.

Ana npusoaa BenoMoraTedbHEIX HACOCOR, pAGOTATGIIHX
IHePHOAHYCCKN ¢ GOJBMIMM YHCIOM BKJIIOYCHHIA B CYTKH, 4a-
e BCCr0 NPUMEHAT KOPOTKOSAMKHYTHIE ABHrATH.

Pa30Bble ABUTATCAI TPHMEHART TOXILKC [ TOM CAyUAae,
CHH JTEBOSMCMKHIY NCHOMB30BATE KOPOTKO3AMKIYTHE aCHH-
XPOUHLA ABHraTes, .

YeTaHOBKA CHHXPOUILIX ADBHTATedell cBA3ana ¢ OOJB-
UMK 3ATPATAMIL 10 CPABHEHNI0 € ACHHXAPOHHBIMH, TAK Kak
Jnm ux patort TpeGyioTes [OCTOAHHER TOK, H Y HUX H0-
Jiee cJAONKIAA annapaTypa YHPABIEHA LEeNAME pPOTOpa M
craTopa. Bce 3To yBeAHuHBAaeT CTOMMOCTE H YCAOWHAET
ofopyAcBalue M 3IKCNAYATAUNK JBHratens. CuUxpOHHEE
JABHTATCIH PaboTaloT Godec yCTONUMBO NpH kosefanHax Ha-
MPAXEHHST B CETH 110 CPABICEHMIC C ACHREXPOHHHIMH JIBHF#-
Teqamy. OHHI ONYCKAKT KPaTKOBPEMEHHOEe CIKeHHe 1a-
npsKeHds A0 0,6 TIOMHEBAJBIIOTO.

ITpuMendIoT cAHXpONNBE ABHTATENNH NP OPHBUAC Me-
AAOPATHBILX HACOCHHX CTaHUAR O0JRmON MowHOCTd (OT
300 kBr n Boie). Oin 08aai1ai0T NECOKEM kOs(dHIBEH-
TOM MOUIHOCTH (COS¢p) N0 CPABHEN0 ¢ ACHHX[POHHLIMH
asnrateaavu, Koapdmuent moutoetn ¥ stax apuratedeit
MOKer GbITh PanEBM eXfNLe.

158



§ 5. OGIIHE MOHATHA O MEXAHHYECKOHK
NMEPENAYE 3HEPTHH OT ABHFATEAY K HACOCY

Hasa sexanuyeckoR Ucpedaus IHCPTHH OT LBHLATEN K
HACOCY CYWeCTBYST MOTHIpe BUAA cOoefmnenuil: npamoe, he-
mocpeftcToennoe yepes smygTy, dcpes 3yfuaTiie xoJaeca H
Yepes peMeHllyld mepejauy.

Nepenava nocpeacTBOM NPAMOrG COEHHEHHA NPHMEI-
¢TCAl B YCTANOBRAX [iOPLUHEBHIX NPAMOZEHCTBYIOIIHX Haco-

coB, ¥ 3THR HACOCOB HopieHs ﬂEpOBOﬁ MallHibl COCAHIA--

€TCS C MOPUIHEM 11ACOCA NPH NOMOIRH OBILEro nopHIIHEEOro
WITOKA, ¥ 003 HOpmMHA BHYTPH HHAKHADPOE COBepIIaloT BO3-
BPATHO-TIOCTYNATENBHOS JIBHIKeHHE,

TIpu BpaiaTeapnod JIBHAKEEHH ABHTATEIS HPAMAA He-
penada MOMeT OHThL oCyulecTnAeHa YCTpoRCcTBOM 0OIHerc
BaJa s Hacoca um JABHraTeas. Takywo nepelayy HCMOL-
3yoT L HeOOJBINNX LeHTPOSEXIEX HACOCOB H BaKYYM-
HacocoB {MolloGroynse Hacocn). K. o p. mepesaun moHo-
GIOUHHEX HacocoB pasell efHHHLE.

Tepenaua anepruv HenmocpenrcTBeHHo uepes My®dTY BO3-
MOXHa B TOM cjyuae, KOTAa OCH RBHTATCIA H HACOCH COB-
MazaloT, a4 yacTora EpaueHus ABUTATeAR pasHa Tpedye-
moit, Ha preywse 93 maofipamena asckosas saactauHas
My(Ta, KOTOpasi COCTOAT U3 ARYX AHCKOB-MOTYMydT, raca-
JEHNBIX Ha Bafbl Hacoca I apkratedas, JIMckW Ha pamgax
KPeNmATcs Npil ToMoUIH INNoHoK, OfuH  H3 JAHCKOB MydThe
HMeeT Uanhhl (Mamenl), Ha KOTODHE HAZEBAIOTCH DEIHHO-
BLIe THTHHAPIMECKHE KOJbLA, & APYrof —— DHIHHAPHUECKHE
OTBE[ICTHS /WIS NAALUED. PE3MNOBEE KMJBIA CAYHKAT AJA
MOrJOUICHHA ¥/APOB, RO3HHKAIOWMX RO BpeMs Nycka H
paboTh Hacoca. KpoMe snactuytoll MydTh, CYNICCTBYIOT H
ApPYTHE PpasHOBHAICCTH
(xecTkre MydTH cnen-
neHud,  mydra Tyka
u ap.). INepegaua suep-
run uepezx Mypry yaos-

Byer  AOMONHATENLHOR
AROIIaNA AN o yera-
unonkn. K, n, 1. vakok
Oepefayrl  paBed  ¢iH-
1ie.

3yfuarasn nepepava
OPUMCHASTCR  HCKAIQUM-

Puce. 93, Coclunureasdan Mydiva.
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TeNBEO AAA Mepefayn BpPallaTeNBHOTO IBHMEHHR, KOraa
BaA Apdratels He CORMaQRAeT ¢ BaJam Hacoca, B aampcn-
MOCTH OT B3aHMIJOFO PACHOJOMKEHHs BaJoB 3y0udThle KO-
Jgeca geJarcd  Ha: LMJIBHIDHIECKHE — A1 [1aPadiedbHbiX
BAJIOR, KOHHYECKHE — AJA BAAOB, OCH KOTOPBIX HPH Npo-
DOMACHAN OePeceKaTesl; THIepHoJHUeCKHe — A Hemepe-
COKZIOMNKCA BAAOE.

3y0nsl UHARHADHYECKIX KOJec CFPOATCH NPAMBIMH, KO-
CHIMH H YIJAOBBIMH ([0CBPONLIMI). JBA ROCJAGAINIX THNA
NPHMEIAOT B TeX CAYUASX, KOria HYXKIO YMCEBIIKTD MIYM,
BOSHUKAICIIAA INpPH COMPHKOCHOBeHHW 3yGmed. [IpumepoM
rHnepOONHUCCKUY KOAST MOPYT CHAYIMMHUTL YepBAuiikiz Koneca
H 4epBAKH, upuMelsiowbecs 0OJbuIell 4acTpio A/ llepepo-
Ad CLICTPUTO ABHIKEHHA B MelJTeHHCE.

3yfuaTas nepcAaata HCNOAb3YeTCSl B YeTallOBKaX nopui-
HEBBIX Hacocos, [IpAMas mepesata, a TAKMe Nepefaya mo-
CPCATTROM My@Ty B 3y09athiX KOJCC NBANIOTCH COCTABHOH
4acTeI0 ABHIATea® H Hacoca. [TosToMy oHu M3roTopAsTCA
HA 3aBOJAX, NOCTABAAKMTCA NOTPebHTE0 B IOTOBOM BHAE,
H C HHMM NPHXOIATCS HMeTh Ao JHIUE NPH MOHTaMe 0b0-
pyAosadns., PemeiHyw nepelauy NPHXGHHTCH IIpPOCKTHPO-
BAThb B MOHTRPOB&TbL 114 MECTE.

KOHTPOJIBHBIE BOMPOCHI

i, TMepeuncanth, kaxue JBUTETEAH MOXKIO MPAMEHNTL KA NMACOCHHX
craHuaax? 2. Korfa NpUMeRsloT 3aeKTPHYCCKe ARHTATENH NOPTOARIOTC
Tora? 3. Kakue cynlecTByOT THNB ApHraTensf mepemedtoro TORAa M RaK
Mx NPEMENTIOT Hi HAcOCHLix cTakumax? 4, Kakopil oTakintenbinie uep-
TH ACHIXPOHIIME JI=HTATENeA © KODOTKOIAMKNYTHIM H (A30RLIM pOTO-
pom? 5, Korma mpuMeHAlOT MPHEOA IACOCOB OT CHHXPOHHBIX BHFaTe-
nei? G, Kakie cymecTsylor BHOR MCpeNa¥ MCXANUHYECKON 3Ueprid OT
IEHTaTenel K nacocam? 7. Y KAKHX HACOCOD 3NEPrHs NePCLaeTCi MyTeM
npamoro coexnuenia? B, Korda MoReT OLTb NPHMCHEHA TeROCDeICTEEH-
Han uepexnava depez Mydwy? 9. YerpoitetBo snacTHunoll mMydTir m oee
AOCTOHHCTRAE,

11 3axaz M 2576



FATABAY
MOHTAX HACOCOB

Hacocnl, H3roToBAAeMbBE MalUHHOCTPOKTEAbIBIME 34B0-
DaME, NOCTABAAKTCA AOTpeGHTCAI0 B cOOpaHHOM BHAE HAH
OTAEJBHEIMH Y3JIaMH,

KomnuiexkTyer HacOcHble arperaTi 3apoid. LlenTpofex-
HEE FOPH3OHTANBHEE HACOCH THOA K 3aBOX MOCTaBASET B
KOMIIACKTE ¢ JEeKTPOABHTATEIEM, CMOHTHPORAHHLIM HA O0-
el ¢ynramenTroi nante. Hacoew thna [, ocenbie Haco-
col rana O, OIT  HenTpoOCKNEIG BCPTHRAJBIEE HACOCH
tHna B (A7 KOMIACKTAIHH 3THX HACOCOB 34BOEY NOJINEN
OHLITE TPeACTABACH ONpOCULE JHCT no ¢opMe, HMEOUeRcH
B KAaTAJOTaX HAcOCoB, IJAC VKA3LBAeTCA: Mapka HAacoca H
ABHTATENS, OCHOBUBIE HX 1apaMeTpHl, ycaoBag paloTel I
APYTHe CBEACUMA) 3AROAAM TNOCTABAMIOICA paslelbHo, a
CKBAKHHIIHE JIACOCH KOMIOACKTHO (HAcOC, 3MeKTPHuecKHR
ARHTATEAb, SACKTPOLUINT, BOLONOALOMHHE TpyObl, Tpauc-
MHCCHOHIIBIH BaJ, a NpH ABTOMATHYECKOH yCTANOBKE —
MK CACTeME ABTOMATHUECKOTQ YIPEBJAEHHA). YCJIOBHA
KOMILICKTANMH H MOCTABKH HACOCHOTC OGOPY/ICBALHS per-
JAMEHTHPYIOTCSl COOTBETCTBYIOIIHME HHCTPYKUHAMH,

- Kpynuble Hacocw cofWp2IOT Ha CTPOATEALHO-MOHTAMN-
nofi maomtamke. JaA HX MOUTAXa 3aBOX  KOMAWIHpyeT
CROEr0 CNENRAJHCTA, KOTOPHA PYKOBOAUT padoTami, ocy-
LeCTRJIACT NYCK H NHanamusaeT paboTy nacoca.

§ 1. TOATOTOBKA HACOCHOTO AIPECATA
K MOHTAXY

TIpempe ueM NPHCTYIITE K MOUT&NY Arperatd, BHIOJ-
1FI0T NOATOTOBHTebHEE PaBOTL: COCTABAAIOT rpaduk npo- 4
H3BOACTBA MOHTAMHEIX DabaT, ONpCACASOT NOTPeOHOCTL B 4
padouell cude, oBopyAYiOT MOHTAMXHYIQ TWICLIAHRY TPy3o- 3
RO'bCMABIMH  TIPHCTOCOOJCTUAME ¥ YCTPOAcTBAMH, TcoG- 3
XOARMHMHE N0 MOHTa®a arperata. Tolbxo nocsie BHION-
HelHA YKasanipix paboT 0cylecTsJAfI0T DPeROUCePBALHI, 3
PCRM3HIO H MOHTAXK 11ACOCHOro ofopy/ioBaHns. F
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Tlpu cocrarnanmu rpauka NPOH3IBORCTBA paloT HCXo-
AAT H3 OPAEHTHPOBOYHCA NPOAOIKHTENBEHOCTH MOHTAXKa,
KOTOPAs onpenensercd MO NOPMaM H TEXHHYECKAM YCAOBH-
M HA MOHT#X cOellnajgbHoro o6opyfoBanusa. QcHanenne
MOHTEXHBIX GpHTrag [POH3RORHTCA OPraHM3auHeR, Beny-
Lied MOHTaXHBE PadoThH,

3aBOR-WILOTOBHTENE BMecTe € HACOCHHM arperaToM
MOCTABTACT TAKME HEKOTOPbUi CNenHAJBHEIN HIICTPYMEHT,
UPHCNOCOBACHNA NAS MONTaxa H MROKJAAOYHEIR  MaTe-
pHaJIL.

K pafioTe Ha rpysonoabemHbx yCTpolicTRax u Mexa-
NH3MAX JIONYCKAIOTCH TONBLKG JELA, HMEWNHE NPaBo Bhi-
NOAUATE TPYS0MONBEMHEE OmepallkH,

Ur00M HPECTYNRTE X MOHTAKY HacOcEOTo arperara,
HeolXOLHMO HMETh TexHHUECKYIO AOKYMEATAUHIO, Nacnopra
Ta NBETATeNh M HACOC, TEXHHUYCCKHE YCAOBHS, MOHTAMKULIC
H cBOPOUIILE YepTeKH, 3aBOACKHES HHCTDYKIHE N0 MOHTAXKY
H sKCHAyarauuy obopynoBanua n Ap. Bea sta JMOKYMEHTA-
LDHS NOCTapidsieTes nOTpeGHTENH SABOLOM-H3TOTORHTENEM
BMECTE C arperaToM HJIH NepechIaeTes NOYTO.

Hocrasnennoe na CTPOHTEABHO-MOHT2XKHYH) MIOLL2AKY
HaCOCHOe 00ODYAOBAHHE NORMEKHT pekoHCepBalnun. Pe-
KOHCepBAUHIO NDOBOAAT 3a0aarOBPEMEHHO, ¢ TAKAM pacue-
TOM, YTOOH OYHIIEHHEE OT CMASKH JeTafH Ie NOABEpPrakch
PHABACHHIO 0 HauaNa MONTAaXKHEX pabor, ]

O6opyaoBanne, apcrapienioe B YOaKoBKe, PACHAKOBLI-
BAOT, OCMATPHBAIOT H CBEPSIOT ¢ 3AMHCAMH $opMyasHpOoB.
HapymﬁHM OCMOTPOM TPOBEPSLIOT, HET JH TOBPEKLeHHA
fleTasel Hacocd W ABHraTend.

Macnanne nokpeITHE, Haneceunme DPH KOHCEPBAIHH Ha
3aBOIEC, YRANAIOT, NPOMEIBAA MEJKKC AeTajH B Kepoculie
¥ TIMATENBNIO NPOTHPAS WX BETOWDIO, a KPYIHHC RpOTHPAA
BETOWIRIO, CMOUCHHOM B Kepoewne.

Ecmit  korcepenpymouiee NOXPBEITHE TJIOXO CMBIBAETCH
HAH CTHPACTCA, er0 COCKaBIHBAIOT MEIHBIMH HJAH AMKOMH-
HHEBHMH TACTHHKAMM,

Bee Aeranu, ounilzemble o CMa3KH, TIPOCMATPHBAIOT
YTOOLI BBIACHHTE, HET JIH Ha Hux NOBPeXAeHHI. '

[Tpu pexoncepsanusn HPOBEPSIOT MOAWHTHHKE H Calb-
Huku., OcoGo rmarerbho OCMAaTpHBAKT 0a80uTOBHEe 1O~
HIHOHAKHE, BRAAALIET KOTOPLIX le NOJKHE HMeThb IL&PATHH,
3a00nN, TDCIUMH H OTCTARANRE 6a66uTa o7 Teqa BKJIaﬂE-l:
na. MesKHe NOBpexIenus Aeranef HCTPABAAOT 1A Mecre
8 Kpymuhie PHKCHPYIOT akTOM H nepelaT Ha HCl‘lpaB.He]lHé
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GamKaiimeMy peMOUTHO-MeXaHAYecKoMY 3aBoay. Pexon-
cepeBUpopaltos obopynoBaHue NOJAKHO XPAHHILCA B CY-
XHX 33KPHTHX TOMEMeliHEX,

§ 2. TPY3OINIOABEMHBIE YCTPOHCTBA

B Hacrofuiee BpPeMsA CTPOUTEALCTBD CAMBIX PA3MHYHBIX
coopyxennil, B TOM IHCJIE H HACOCHLIX YCTAUOROK, BEReTCH
¢ NpHMEHelneM TPY30I0NbeMHbX yCTPOHCTE, MexaHn2anus
MOHTaMKNIEX pafoT obmeruaer TPpYR palouero W BeaeT K
coKpamlennw notpeGHoctd B paGoyed clje, NOBHLIAET Ka-
YeCTBO BHOOMUAeMBX Pa0OT, YMCHLINACT HX CTOHMOCTL H
CPOKH.

Oas noibema H OUyCKaHWA netajefl HacocoB, JLBHTATE-
Aefl, AcOHMBIX uacTedl H apMaTypHl NMPH MOUTaMe HAacoc-
HBEIX VCTAHOBOK NPHMEHAIOT MOHTAMKHBIE TPEHOTH, KO3JH H
cTanpHee Gaaky, obopynoBan-
Nble pyurwMH Taaamu (pue. 94).
Taxs cOCTOMT H3 uepBATHOTO KO-
aeca !, Ha BaJ KOTOPOTO Haca-
xen Uennoft GMox (HemoABHXK-
HbIfl POJHK)} ¢ OepeKHHYTOH He-
pes mero nensr 2, caymamef
I8 "ogbema Tpysa. D onerae
HenH nojgsenied MOABHAKHEIA DO-
JHK 4 ¢ XPIOKOM & nf nogbeMa
rpysa. OpwA  KkoHcll Leny 3a-
Kpemncn B obofiMe, & BTOpPOH
BHCHT CBODOZHO, YCHJIHe mepe-
KaeTcd NOCPEACTBOM  TArOBOR
nelny M TATOBOID KoJeca, Haca-
KEHHOTO Ha YeDBIAYHEE BaJ.
TTpk MonTaxe MEJKHX HACOCHBIX
YCTAHOBOK MPHMEHAIOT Taly Ipy-
sonoxeemiocTeio BO0—1000 kr.

Haa noabeMa H OHNYCKAHHA
THxKeAkX JeTanefl HWHOrLa HC-
noaL3vIoT JefefKn, cHabKeHHaE
TPOCOM C NOABEMHBIM KPIQKOM.

fapabaHa, HAa KOTODEH HaKpy-
YHB2IOT THOC, H PYKCATKIL € TO-

Puec, 94, Taas: L
) — wepmmunos xomcen; 2—mems  MOLIBID KOTOPOH Bpamaercs Ga-
§--kpiow, 4 —noasks#ME Do- hafap Mexly ochlo GapafaHa

JIKEK.
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H OCBIO PYKOATKH BBOAHTCH OAlla HAX ABe Napur 3yGuartwix
KOJIeg, MO3BOISIONINY 3HAUATENBHG COKPAILATh YCHAHH, He-
ofixoauMpie gaa nepeMeulends tpysa. Jaoa npeaynpemae-
Hitfl CAMOTIPOH3BOJIBIONO PACKPYYHDBAHHA JeGelKH YCTAHAB-
JHBAKT XpanoBuK ¢ cofaukoll Wan JeHToambfl pyuHOR Top-
MO3,

Bee ykazanHele rpysonogbemible YCTPOHCTBA MOTYT nc-
PEMEILATE I'py3Hl TOJABKO B BEPTHKAJNEHOM HANpaBlIeHHH.

Jna nepeMeieHus IpysoB Kak B BepTHKAJNbNOM, Tak
W B rOPH30HTAJIBHOM NOJC/KEHHH B 30aHHH HacoCHOH cTaH-
uEH ¢ BOJLITHM YHEJIOM ATPEraToB YCTAHABJAHBAIOT MOCTG-
BHIE Kpankl, MO3BOAAIOLHE MepeMellaTs geTald B JHGY0
TOYKY MalIHHHOTO 3a.1a. TIpHBON MOCTOBGTO KpaFRa MOXKeT
OHTh PYUNEIM H 3JeKTPHUECKHM,

MoHTa) M AeMOHTAX HAcocHoro obopyiopandas TpyG:
MATHX KOJOALEE MOXMKNIQ BLINONHATE NPH NOMOIH ABTD-
MOOHJLHEIX KPEHOB.

IMpe npoussoacTBe MOHT2MKHBIX PadOT HPHMEHAIOT Ka-
HaTh HaW Tpochl. Yaule BCEro rpysel DepeMemalT ¢ no-
MOIIELI0 CTAMBHLIX TPOCOB K NpHACocobMernll K HEM (CTpo-
nsl, KPIOKA M Op., puc. 95),

Ilpu npopegenns MogbeMHbIX padoT neabXOAUMO: He A0-
ycKaTh INOIBASKH TPy3a TPOCOM HJAH KaHATGM, a CTpe-
MHTLCS 38XBATHTh ero  6e3 3aBA3KH y3J0B ITPH MOMOILH
crponz {pue. 96) 3a cHenuanbioe KOMLIO HAR DCTII; CJe-
AHTL, STOGLI UEHTP THIKCCTH [NOANMHMAEMOrO TPY38 HAXO-
DHACH B Cepelmile MeXAy 3aXBATOM CTPOHY. ITo obecme-

=Py O

Pue. 65. Crponsl n xproKu,

Pne. 96, TMoarem uenrpofexuo-
ro Hacoca,
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UYHBAET PABHOMEPHY! 3arpPY3Ky BCexX BeTBell cTpoma  pas-
HOBeCHe MOAHHMAEMOr0 rpysa; He AOOYCKATE COIPHKOCHO-
BEHHA TpOCa ¢ OGCTPLIMH pebpaMH DOIHMMAEMOro Tpy3a,
NpUMEHATE [A3JMYHOrO poja NPOKAaAKH; He AONYCKaTh
NpeBLIeNuA PACYETHOR HAIPYSKH Ha TpOC.

§ 3. DYHIAMEHTBHI NOJA HACOCHI

Jlas ofiecnededyus HOpMAaJtLHON paGoThl HACOCHOIO Ar-
perara ero yeTamaB/JHBAKOT HA NpounoM dyiaamente. Ma.
TepHaNoM AJS CTPOHTENbCTBA (PYHAAMENTOR MOTYT OHTh
GetoH, OyraferoH, XeneaoleTod, GyTOBHEH KaMeHb H KHp-
iy, Bufop MaTepuala (pyHIaMenTa 3aBHCHT OT PasMepoOB
MOHTHPYEMOIQ Arperara, €0 MOLIHCCTH, IPYHTOB OCHOBa-
HHf H HA/JHYHA MEeCTHBbIX CTPOHTENBHBIX MaTCPHAJOB.

[Ipu crpourenpcTBe GeTCHHBIX (PYHAAMeHTOB MapKa
YRAZARBAEMOTO GeToHAa A0/KH2 GbiTh He MeHee 90 (npou-
HocTe Ha cxkarde SMIla). XopomuM cTpoHTeabiHM MaTe-
pHaNOM Ans GyHAaMedToB aBasieTcd Gyrobuil kameHs. Kup-
NHYHYIO KIaAKY (HOPMaabHO OOOMIKeHHEH WiH IepeiKed-
HLIHl KHPNHY) DPHMERAKT TOJBKO ANA (YyHIaMEHTOB, pac-
NOJATAEMEX BHIIS YPOBHA IPYHTOBBIX BoJA, Mapka xupnu-
uya poAxHa Obits He HHXe 100; Kaaaky ero ciaeiyer BeCTH
Ha# LEMEHTHOM PACTBOPE MapKH Baie 25.

Pasmepsl rysllamMedTa B NMJaHe onpelensiorces rabapHT-
HEIMH paaMeDpaMH HacocHOro arperata. Ecsu HacocHBIfl ar-
perar CMOHTHPOBAH Fa ofmell ¢ynmamMenTHod NAHTE, TO
IHPEAY ¥ IJIHHY GYHIAMEHTa NOA nJATOR NpHHHMAIOT Ha
510 cm Goabluc WHAPHHHE U AAHELL GYHIAMEHTHOR IHTHL.

TayGuua saloMedns NOACUISH (fYHIAMENTA 3aBHCHTOT ‘g
MOHIIOCTH MOHTHPYEMOTO arperaTa, rayOHHH DpoMep3aHnd
IPYHTOB A uX Quinuecxkux ¢noficTs, Opa poNXKHA GHTL HE 3
MeHbIIe TIJyGEHH KaHANGB TPYGONPOBOAOB, a TaKXe Iay- f
Onuel PyHAaMEHTOB cOcefHHX arperaTos. @YHEaMEHTH -3
N0 arperaTH AGAXIH GbTh PASBEAHHEHH MEeXAY cofoi.
B wmectax conpsizeHust (QYHIAMEHTOB C NOJKOM HACOCHOH
CTAHLHH YCTAHABJAHBAIOT JOCKH Ha pelpo.

B rAEHHCTBIX [PYHTAX, NOABEPHEHHbLIX TYUEHHIO, TayOH-
1y PyHAAMEHTA NPHHHEMAIOT He MeHee 1,25 M, B mecyaHHX ¥
e TPYHTAX OHA MOMeT GbITh 3HAUHTENBHO MEHHLIE, HO HE.
Mernee 50—70 cm. )

DYHZAMEHTHAS KMAJKA JOIXHA GLITh BHIE YPORHS UH- -
crore nosaa Ha 10—20 cm, Ecaum poa 3naenss nacocHoRl

166

-83 -

Hacock!l u HacoCHBIE CTaHIIMH

CTAHIHH NOATENANBdeTcA TPYHTOBLIMH  BofamH, 4o erd
VCTPAHBEOT B BHAE KeAC306CTCHHON DNHTH, Ha KOTOPOH
MOITHPYIOT HACOCHLIE arperarti.

MoKTaK HacoCHMX arperaToB GOMYHO BEAYT N0 MOH-
TaMHbIM YepT2XAaM, H JI03TOMY BCE Pas3MepH (PyRAAMERTOB
HACOCHBIX ArDeraTeB H JIPYIMHX BJCMEHRTOB HACOCHOH CTaH-
IIHH_OPHHAMAIOT 1O NPOEKTY.

OOBIUHO QPYHIAMEHTHE HOK, HACOCHHIE arperaTLl COOpY-
#aIoT B NepHOd €TPOMTeNLCTBA NACOCHOH CTAHLHH, a MOH-
THPYIOT HACOCHEIE arperathl HECKONBKO Nosxe. [loaTomy
NEPENl MOHTAXOM HACOCOB H JIBMTATeNedl IpOBEpHIOT, ferT
MK B hynnaMenTax TPEUHH, PAKOBHHE ¥ nycToT. DyniaMed-
Tl JIOMKHB OHTE AOCTATOUHO TPOYHB, YTOOLI BOCTIPHHATL
CTaTHUCCKYIO HATPY3Ky OT Beca arperaTa M BOAD, HaXo-
AAUICHES B HAacoCe H TPYyGONpoBOJIC, a TAKHKEe AHHAMHYe-
CKYI0 HArPY3KY, BOSHHKAIONWYIO B NepHo/ paBoTel arperara.
ITpu nposepxe dynpamedton NOIYCKaeTesl OTKAOHENHE OT
NPOEKTHHIX Pa3MePOB Ha —+15 M.

Bucorabe 0TMeTKd moBepXHocTeRl, 1a KOTOPHIX YyeTa-
HABAHBAXOT ABUTATENH H HaCOCH, JOJIL OHTE Hz 30—
40 MM HEME HOAOTUBH paM HAH FUIHT, YTO HEOBXOMHMO A
YCTAaHOBKM MPOKAAJIOK H AOJANUBKM GETOHA TpH MONTaXe
aTPETaTOB,

Kaveerno BeToHHO# wnagxn IIDGBEPANIT BHEHIHHM OC-
MOTPOM 1t OOCTYKIBARMeM MOJOTKOM. BeTOHNBIA tdhyHna-
MEKT, MITOTOBJICHKRIT 13 GeTona Mapxu 200, npr o6eTyKH-
BAHHA NOMMEH H3LABaTh 3BONKHH 3BYK W He OCTSBAATE
SAMETHHX BMATHIL OT7 yEApOB MOJOTKA, 2 U3 MapKH 100—
H3AaBaTh TTYXOH 3BYK H OCTABIATE 3AMETIHIE BMSTHHH OT
yiapa MOJOTKa,

[Tocne npomepxn ¢ynzamenta ofinapyXeuue pPaKoBH-
HH HAY MyCTOTHL  OBpabaTHBAT 3YOHIOM A0 TOJHOTO
YARJIEHHA GeTONA HH3KOTG KAWECTBA, (OBEDXHOCTE 3aTH-
WAIOT CTAJBHBEIMH IMETKAMM, NDOMBIBAKT BOIOR M 3471
B30T HEMEHTHLIM PACTROPOM C MEJKHM 3a00JHHTedeM.

Hepen MORTAMOM HacoCHHX arperaTos OylaloT dyH-
ASMEHATH OT MEUIH ¥ IPA3H, OCBOGOMAZIOT MOHTAMHYO
MAOMAAKY OT NOCTOPOHHHX NpeaMcros. Pasmepn MonTa-
HOH MIOLAAKH AoMKUb OLITh TAKNMH, uToGH Ha el pas-
MeCTHACA 1TaHBONBIIHI arperat macocHof CTAHIIHH, TpHYEM
OKOJIO HETO JOMKeH GuITL CBOGOANMN npoxon He menee
1 M. Kpome T1oro, pasmepn MomTamioh OAOIHAAKH LOJK-
nel obecmeultTs pasSopky aBHraTencll n HAcOCOB [1pH BH-
EMKe POTopa ABHIaTensl uwiaM Basa nacoca.
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Puc, 97, Tloamzn (e n 0) » penep (8).

ITpu yeramoBre arperaTa Ha dynRaMcHT ocoGoe BHUMA-
HHe 00pamaiorT Ha T, YToDH TOUHO COBMAfH OCH Banos
ABHraTenel u macocos. HenpasuasHas yeTanoBka arperarta
nopjaeder 3a cofoll NApYLICHHE HOPMAABAOR paboTw, ne-
PErpysxy ABHTATCAR, UpesMepHo GeICTPHIA H3HOC MOJMIAM-
HHKOS W APYTHX TPYINHXCA JAeTajcil.

JJAst npaBuaAbTIOTO BEINOAHCERA MOHTAMA [12COCHOTO ar-
perata Ha QVIEAMCHTE YKA3LIBAKOT NPOIOJBLHBIC B IIOHe-
pewtsie ocH H BHcoTsEe orMetiy, C 3ToH UEIBIO MpH Opo-
H3BOJICTBE CTPOUTEIBTHE paGoT yCTaHaBJHBAKT pernepe H
naawkd. Pericp {pre. 97, 8) NOIBOANAET OMPLARIATE BLICOT-
HYI0 OTMeTKy MeITHpvemorp arperara. Heobxomusywo oT<
MeTKY TpH MONTAXKe aTPeraTa 3alaioT C NOMOILLD TIHhRe-
JiHpa H peek.

[TnaiKky ONpelesdoT HanpaBRJedde TOPHIONTAIBHLIX H
BEpPTHRaARtEK oceft. FIX MarOTOBARIOT M3 OTPE3XOs WiBes-
JCpoB, ABYTABPOR M APYIUX HPOGHAE] W KepHOM HanocdT
TOUKY, KOTOPYI0 OBBOJST HeCMEIR2eMOH Kpackol H GepyT
B TDPEYroABlMK 1pH 0GO3HAURHHH TOPH3OITAJLHOR ocy H
DAL TOUEK — [IpH 0B03IHANENHH BePTHKATRHOM ocw {pHc. 97,
a, ).

Hdas nposepgd ocell  GyHIIMEHTOB MeMALY TOYKAMH,
ONpefeTsioMEHMY TOI0KCHUE OCH, NPOTATHTAIOT TUTYPR HIH
TONKYI0 TpOBOJOKY, Das 37oro B Qrympamente ¥CTARABIM-
BAIOT CKOOH.
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& 4. MOHTA HACOCHOTO AFVPETATA
HA ®YHAAMEHTE

Hacocnsle arperatbi, Kak npaBHJ0, YCraHapBauBamoT Ha
METLMLIHIECKOH cBapuoll paMe wau winte. PynpaMentHan
PaMa NOCTABAACICS 3ABOAOM UIW W3TGTOBANSTCH N0 3ABOA-
CKHM UepTexkaM Ha CTPOMTEIbHD-MOHTAKHON [J0MIa/iKe.
CBapirylo paMy H3TOTOBAHIOT H3 UPOACABHEIX H TOTeped-
HLX UIRCANEPOB, HA KOTCGPLIX KPCOMTCH HACOCHBI arperat
(puc. 98). '

[MTepes yeraHosxofl pavbl na QYHEAMEWT QUHUIAIT KO-
JGANL AHKCPIILX HOATOB GT IPI3H H OCTATKOR CChINABLIE-
roca OeroHa, 3atem B DeTone BHpyfaior nefojabitiHe yT-
AyQdlenns Adg YCTAHOBKH KJMITLEB H IPOKJAHOK, TIpH TD-
MOILH KOTCGPHX arpcrat ycTalaBauBaeTcead B TpedyemoM
NOJOAKEHHH,

DyHIAMEHTHLIE PAMBL KPCUAT K (GYHIAMENTY alKepHhl-
MH HAE (PYHAAMENTHBIMI G04TaMH, 33XN1A0LBACMBIMH B KO-
A0 3ateM mnotae BbﬁB(‘.p'ﬁﬂ TDPHBOHT&J‘inDF(} )4 BEPT“-
KaJdbHOTO Todo:eEud (YyRAAMEHTICH pamibl 3anusaior Oe-
TouoM. Jawuy Goarta oburyno npueuMator H00—700 MM,
AHaMeTR — Ha 3—4 MM MEHLIle JHAMEeIDE OTBEPLTHA pa-
MBL. PynjaMenTHele GOATH MOTYT NOCTABJHTLCA 33BOJIOM
I HITQTORASTHCY Hd MecTe. [IpH MOHTame KPyNHbix Ha-
COCHEIX aIPerartoB asxepHbe GOATH 3aKIailBaior B GeTOH-
HYI0 KAQAKY lUpH CTPOHTCABCTBE PyuiaMenTa,

Y100 ODCCOEUHTL TOPHM3CHTAALHOE IOJOMKCHHE Band
1HAcOca, DOKIANAKH 1004 (QYHIAMCHTHYIO paMy  KJIaayT
Tax, UTOOB ONQPHBIE HAOCKOCTH Ce NOJ JIACOC H 2IeKTPOo-
JBHTaTENL GBUIH TOPU3ONTAARIEMA, [0 38JHBKH #HKEPHEIX
GoatoB B yHraMeHTHOR paMbl GETOHOM CHOPHLIE NMOBCDPX-
HOCTH DaMbl, NPEANASHAYEHHLIC ANA YCTAHOBKH ABHrATEAs
¥ HACOCR, BBHIRCPSIOT NPH MOMOIUM YPOBHH, KOTOpHIA yera-
UABAKBAKT KAK B NPOACJABICM, 14K H B JONEPEYHOM Ha-
TIpaBAEHEM paMbl, [OPH3ONTAJENOCTH JO0HBAIOTCS W3MeHe-
HHeM TOJIMHABL NPOKTANOK.

TMocae BHIBEPKM TOPHIOUTANLHOCTH ¥ MECOTHOTO NOMO-
FENUST DaMbl [P NOMOIIH EMBEAMDA HA paMy ycTaHaBJ d-
BaxT ABHraTeip W HACOC H NEHTPHPYIOT WX Baswl. Loph-
30TTAIRHOCTD BAJ0B 00ecnedyHBaloT KIWHOBBIME {IOAKAA/[-
KaMH, TOMEIIACMEIMH 1104 DYHIaMEeHTHYIO DaMy.

Tonbko noesde NPOBEDKI TOPH3OHTANBHOCTH H BHCOTHO-
To 0J0XCHHA ATPCrata npelBapHTCALHO 3ATATHBAKT ai-
KepHue §0iTel H 3aqaubaT Gercuom, Ilocae cxpaTeBanng
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Getona (uepes 7—10 cyTox) ux sdTHrHBAOT OxONYATENEHO
¥ pasHOMepHO A0 0TKa3a, Kpect-Hakpect. Ilocae saseplie-
HHA MOHTAXKHBIX PafOT NPOBOIAT KOHTPOJBEYI0 NPOBEPKY
COOCHOCTH arperara,

Bepxuww gacrp pyHAaMCHTA CIeIyeT 3dXeNe3HHETE lie-
MEHTHHM DacTBOPOM C CYPHKOM H ilOKpacHTb, uTOGH mpe-
JOXpABHTL OT PA3pyLIEHKS MHHEPAJbHBIMH MachHamu.

§ 5. HEHTPHPOBAHUE BAJIOB HACOCHBIX
ATPEFATOB :

Ilns Toro uToGL HacOCHHE arperaT paboTal HOPMAalb-
IO, BaJAb Hacocd B LBHTATEAR AOJMKHEL OblTh COOCHEHL, TO
eCTh HX OCH JAOJIKHB NMPEJCTABAAEh OAHY TOPHIOHTANLHYID

¥eranoska Hacoca 6He ua dya-

£ JaHane. Yame BCero Bajl aBErateds CORJIHSIOT € BaoM
5 Hacoca COCAHHHTSABHBIME MYydTamit, CooCHOCTL BAIOR MPO-
- BePSIOT, 3aMEPHA 3330DH U0 OXPYXHOCTH NOAyMy(T H TOpP-
o B LOBHE 3230PH MENAY HONYMYdTaMI.
< & Baaw Hacoca H 3AEKTPOABHraTenst LEHTPUPYIOT TPR
EE nomMoniA Autuedxu H wmyna. JAns 3roro Bank CABHTAKT TAK,

yTe0H DaceTOAHNE MEXAY HX TOPUAMH HEH TONYMy(TaMH
Oping_3—5 MM, 3a3op 3aMepalOT LIYNOM: OH AOJAMKeH ObITh
peafe oguHakoB. ITocne storo Ha NoAYMYMTH HAKTaAHBA-
0T NOBepOUHyld NuHefly b paziuUHLIX TOUKaX H CAEART
3a TeM, YTOGLl MeXZY JMuHeHKol H noaymydramy He 6RO
npocsera. Ipy oBHaYKEHHE NPOCBETA €T0 3aMepdaIoT Lly-
noM. 3ateM, MPHMEHRTH NMOAKIALKH (H3MelAsT HX TORIIHAY),
€ro JHKBHAAPYIOT. OAIOBPEMERHO € 3THM 3aMCPAIOT TOP-
LOBHE 3a30puf B YeTHIPeX JHuMeTPanLHo NPOTHBONOJIQNK-
Huix TodKax, OHH JONMKHW GbITh OZHHAKOBBIMH HJH OTJH-
4aThes He Gosee ueM Ha 0,02 M,

Kpome pacemoTpeHHoTo cnocofa npoBepKH COOCHOCTH
BAJMOB, CYIECTBYOT H GOJee TOuHHIE, ¢ HCTIOJAb3OBAHHEM
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‘A & .
:1:- ) e & W’;“‘ _ Kotconenule nacocn tnna K 3aBO-H3rOTOBHTENs IO-
e crasjsier norpeSHTento Ha ofleir  dyvuaaMenTHOR nDauTeE

BMeCTe € 3JdekTpopsHrateneM (puc. 99).

[epen ycranoexoli na GyHAaMEHT cieAyeT TPOBEPHTE
ofliee COCTOAHHE HACOCHOTO ArperaTa NOCAE TPanciopTH-
poBkH. 3arem NPOBEPUYTh 3 MY(DTY Balu (OHH JOLKAN
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Puc. 00 Hocoo Tioa K ose @oalamcariucd nanie:
J — aneRtpodnraean; I- - nacon.

cBoGOAHO npoBopaudABarLes oT pykH). Ecawm oww ue npo-
BOpAUHBAIOTEA, 0CBOGOMAAIT HAKUMIYIO BYKCY CANBHHKA,
OuMCTHE OT TPSI3H 1 NBN GYEZaMEHT H KONOAUH aHKep-
neix GOITOB, UPHCTYAAIT K YCTAHOBKE Arperarda. B stom
cayyae paszfopka Hacoca He o0H34TEABHA.

Bravajde B KOMOAURL ONYCKaRT OyrmaMenTire GOJTEH,
A 34TCM YCTAHAB/AHBAKT arperarT Ha (MYHLAMEHT T4k, 4TO-
BBl TOJOBRA PymaaMentisx 60JTOR DPOUAH YUpes OTBep-
CTHA TIATHL arperaTa, a cama ILIATA BCTANA 11a NOJAKTAIKE
HJIM KJIHEDBS, IIOCTABJEHHBIC V daHKCPHuX 6oaros. Ilocne
3TOr0, BeficTByd KJAXHBAMH JIH AOAKIAIKAMH, 110 YPORHIO
YCTAHABJMBAOT arperat B CFPOIo FOPH3OHTAJARNOE To-
JOMKEHHE,

[lpoBepun COOCHOCTD BAJIOB arperaTa YKa3amiuiM Bbl-
me cnocoboM, 3anusalnT GeTodoM @ylniaMenTtdrle 00aTH H
ONPOCTPAHCTBG MoA GyraaMentioft nautofi. 3arem cuyerd
5—7 aneft 3aTATHRAIOT AHKCPHBIC §ONTH M NpOBEpPAIOT Opa-
BHJILHOCTL YCTAHOBKIL

[Tocsie MOHTama HACOCHOTO arperata  MOJNCOEANHATOT
BeacwBalwWuil # nanopusfl tpyfonporoan. YrtoHn Geiao
yanGHuO CHMMATL KPBIUKY Hacoca NpH eroc pasfopre, wa
BCackBalonleM TPYOOMpPORQJC MeXKAY BCACHBAIONINM Ma-
TPYOKOM H 3aLBHKKON (IIPH Cf HANMYHH) HIH RCacLiBalo-
wed TpyGoll  yCToHABNHBAIOT MOHT2MKHYIO DBOTABKY — na-
TpyBOK, IpHCOeIdNAEeMDbIA 11a (aannax.

IDTHM CTIOCODOM  MOMKIO MOWTHRORATL H APYTHE TOpH-
S0HTATBITHE 1ACOCH, NOCTARTACMOLIE HA oBulell Gyuiamesr-
HOIT TAuTE,
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§ 7. MOHTAK HACOCOB, HE HMEIOIIHX
OBIIERA MJUTHI

MoHTax ropH3onTaABIHY HACOCOB, He HMEWINHX obiel
maurhl (tama J # II), RLINOATAIT B CHOAYIOWEM nopaixke.
Brauane MONTHPYIOT HAcoC, & 3ATCM 3NEKTPOABHTATENR,

IIpomepiin cocToflHe (PYHRAMEHTE, TACOC YyCTaHABNH-
BAOT Ha GYIAAMEHT, NDONYCTUR uepes falbi CTaHHREL (pyil-
AaMelntlitie SoATul. 3aTeM H3BECTHBIMHE NpHeMaMM LOGH-
B2IOTCA IOPH3ONTANBHOR YOTAHOBKH mHacoca. Tak kKak Ha-
cocHl THOAa H HMeT ropUscHTANLHBIN PasbeM KOpIyca, TO
NpPH MPOBEPKE IOPHIOHTAJIBHOCTH YDPOBENDL YCTAHABIHBANOT
Ha TOBEPXHOCTU PasheMa B ABYX TOPTHBONOJNOMHBIX Ha«
npapnennzax. [locae BoiBepke ropH3ONTANRIOND ¥ JLI4HO-
BOTO TIONOJKEHHI HACOCA 3aJNRAINT DYHIAMCHTHEIE BGOJTLI
GeroHom. YHepes 6--7 nHeit noche 3aaueku GeTOHOM 3aTd-
rHBAIOT raiky dyniaMedTHIIX GONTeB, HAGMIOAAA RPH 3TOM
Mo YpOBUSAM 32 COXPAHEHWCM [OPH3OHTAJBHOCTH Hacoca.
3aTeM YCTAaHABJIHRAIOT B KOPOYC Bad ¢ paGouHM KoJecoM,
HOJIUWIHHKAME K YIVIOTHRIOOIMMH KoJdblawmid. [logmumui-
KH MOHTHPYIOT Ha BaJy B0 €T YCTaHoBkH B xopnyc, [Moc-
J¢ YCTAHOBKH 2ala NPOBEpAIOT ero repH3oHTAJILHOCTD, [0-
BECPXHOCTb PA2DEMAa CMA3LIDAIOT OCAHAAME AW COTHIONOM
H KA3aAyT TPOKJAAZKY M3 KAMHrepHTa HIH IPYTHX NPOKIa-
ROUNBIX MaTepHaJOn H TOMBKO DOTOM VCTAHABJAHBIOT BTO-
PYIO NOJOBHMEY KOPIYCA (KPLUUKY) H KPBIIUKH TOMAMNHIED-
KOB. KpBILIKH DABHOMEPHO 3aTHTHBAIOT GONTAMH,

IMocne MoKTaxa Hacoca MPHCTYNAOT K MOHTAXKY 3IeKT-
ponBErareqas. Jaa 3T0ro Op@lieHTPOBEIBAIOT BAJ SJEKTPO-
NBHTATCAR K BAJy Hacoca, cobMellas mexay codoll noay-
My(Tal, H 3a0HBAIOT $eTOHOM AHKEPHHE COATH 3JEKTPG-
asurateqast. Yepes 3—4 nug nocae 3aTRepleEMs GeTona
SATHTHBAIOT alKepike GOATHL M UCHTPHPYIIT BAJH 1O MO-
ayMmypram. [locne nuBepri BagoB CoCHUHAIOT AOYMY(TH
H IpOBEps IoT JanpaeicEHe BpAUEHIA ABHTATENA.

§ 8. MOHTAX HACOCOB ATH

Tlepen monramom facoca  HCOGXOAHMO NpOBECTH H3
CKBAXUHEL OTKRUKY ¢ pmonavefi He MeHec 3JKCOAYETAHHOH-
HO#. Heawss BecrH OTKA4Ky TEM HAcOCOM, KoTophifl 6yaer
YCTAHABANBATRCE /51 SKCNyaranna. Jo MONTama chelyer
NpeBCpHTE COOTBETCTRWE  MOMEPedHOro pasaMepa Hacoca
AHAMCTPY CKBAMKHHLI B MECTe YCT2HOBKH Hacoca, a TakKe
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€2 BePTHKAMLAOCTh, MTOOH H3beXarTh NMepexoca TPANCMHC-
CHOMIOTO Basa H OPENYNpeidTs NpeMeBpeMEHHBIH BHXOT
Hacoca H3 crpof. Hacoc u Hanopru# TpyGonpoeoi NOJXK-
HH pasMelIarbCd B CKBaXKIHE C 3a30paMH 110 5 MM ¢ RKax-
Joii CTOPOHH.

Amra nopMmannHoli pafoTel Bacoca HCOOXOANMO, YTODH
OCH TPAHCMHCCUOHHOIO BaAa H BEOAONOABEMHEKX TPYD GHIIH
NPAMONHHCIHE W Tapaanefbis Mexiy coboi.

[Tocne nposepkn ckBa:kHAHE mypd Bokpyr obcajsod
TpyOul GeTOHHDYIOT, CTPOr0 HepTleHIHKYASpHEC K Hell NpH-
BapHBalOT (PYHOAMEHTHYI0 ILIKTY CONOWHBIM IIBOM Ha
BricoTe 150—200 MM OT NOBCPXHOCTH 3eMaH. Pasmeprr nou-
THL AQMANE GETL Ha 60—80 My fosibute cTalnnL 3JTeKTPO-
JBHTATENS. '

[Tepea momTaXKOM NACOCA YCTAHABJAHBAIOT TPCHOTY BRI-
cotoft 6—9 M, KOTOPYIO 0GOPYAYIOT IPY30NOATLEMHBIMH TIPH-
crocofuennamMy, MOHTam Hacoca MOKHO BECTH TAKKE H
IpPH NOMOMIIH adTOKpaHa.

TpancmuccHoHHBE BAaJBl ACAMKHH OLITh Pa3foXeHu! HA
creanaxax. PeanOb BanOB NPOCMATPHRAIOT M TILATENbHO
OUHIZAKT OT PXABYHIB H TPAIH. .

¥CTAaHDBKY MOTTHPYIOT B clefyloilleM nopsfixe. Beachl-
BAOWIYIO TPYGY COC/IHHRAIOT ¢ CETKOH H ONYCKAIOT €€ B CKBA-
HHAY OO yI0pa XOMyTa. 3aTeM IIPH TOMOUIH IPY30N0ABEM-
HHIX TIpUCNOCOBJeHHH NOARUMAIT HAacoC H COCAHHAT ero
€O BracHBawulclt TpyGoH,

TpaneMACCUOHHLIH Baa colHPAKOT B OAHY KOJGINY BMe-
CTe ¢ HaNOPHHME TPyGaMH no ceruusiM. B mecrax coejn-
HeHHs TpyG DacnofaraloT PesqHOBHE TOAINHNHHKH, npel-
BAPHTENBII0 HATEPTHE TANBKOM.

Cexunn Tpy6 CORIHHAIOT (AAHIAMH, a CEKUHH Bana —
YANRHEeHHWMY G0uK0o06pasneiMiH MydTamy,

Ilepsylo cexUHID NpPHCOSAHEAIOT K (uwiaHIy Hacoca, a
34TeM, HAPAMHBAA CEKLHH, ONYCKAalT HX B CKB2XKHIY Ha
rayOHRY ycTanoBKA Hacoca. [Ipu atoM tmarensno samepa-
10T JUTHHY OIYCKaeMbiX Tpy6.

Ao MonTama OPHBOAHON TOJOBKH € Iiee CHHMAWT TPyG-
KH MacAoyKasarad, MOABeAA BOJAH K NOJAUHIHAKAM H ApPY-
rHe BHCTYMatome uactd. |IpHcoenHHHB OTBOAHOH naTpy-
Gor Hamopuwix TPYO, YCTAHABAHBANOT CTAaHHHY Ha dyHaa-
MEHTHYI0 TIHTY, NMPHBOJAAT ee ¢ [OMOUILK NOAKJTRI0K B
TOPH30HTANBHOE NIOJOXKeHHe, 3aTem Ha Bajx NPHROLHOH ro-
JOBKH HaBHIYHNBAIOT PCTYJHPOBOYKYIO TafIKY H BROAAT ero
B TMOABIH Ban NeKTpofBHTaTeds. Uepes okHO B OLOPHOH
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CTAHMHE HA BaJ HAZeUalOT PEINHOBOE BOACOTpaXKaTeaLHoe
KOABUO K BaJ BBCPTLBAIOT B MyQTY TPAHCMHCCHOHIOND Ba-
A4 macoca, 1o He o otkasd. Ha pepXHHE Koiley Basa NpH-
BOLHON TOJOBKHY HABHHUHBAIOT MOHTAMHYIO [AHKY A0 YNO-
pa ee n peryanpopoudyio rafixy. [Jocae aroro BaJg 3abHli-
yusamT B MY(TY A0 OTKasa. )

Tlowie BLIIOAHCHHA YKA32HHBIX PaGOT NPHCTYMAT K
peryaIHpoBKe NomoikKesus palounx Kosec Hacoca. Hns sro-
10 OTBHHUMBAIT HA HECKGABKO OGOPOTOB MOHTAXHYW rak-
Ky § NPUITCAHEMAIT POTOP HAcoca NYTEM 3aBUHYHBIMNNA
peryarponouHoil raficd. 3aTeM 3aTATEBAIOT aHKEpHuE Gout-
TH  cTanHubl. [locje 3TOr0  3ABHHYHBAIOT MOHTAKHYIO
raiiky Ao ynopa. PeryanpoBounas raifika WpE 3TOM AOJLKIA
HAXOAMTLCA B TOM e noJoxciuu. IlpopepuB, 9TG TpaHC-
MHCCHOHHBI BAX Nposopauusacrcs csobOAHO, HYXKHO YAa-
JHTb MONTamnyw0 raiiky. Jlasee HYXHO OTBHUTHTL pery.ni-
POROUHYIO raflky H TOCTABHTh LUMOUKY M€KLY BajoM TO-
JNOBKH M TOJABM BaToM, 3ABHHTIB CHOBZ PEryJaHpOBOUIYIO
rafixy go ofpazoBamus HeoOXOIHMOro 3asopa Mexay Ha-
NpaBAAIOUMH AlEApaTaME B paBoTAMM KONECAMH, CTONO-
paAT ce GoaTou. 3aTeMm ka NPHBONHOH TOJIOBKE yeraHaB/IM-
33IOT BCE CHATLIC Mepes MoHTaXoM Tpy6xH. MacaaHee Ban-
b 3ANUBAKOT MACAOM, NCATATHEAIT O0NTH Hamumuefl OyK-
¢bl CAJILHHKA § NPOBEpRIoT BpallleBHe KoJeca ilacoca.

§ 9. MOHTA) MOTPY)XHbIX HACOCOB

IMeper MONTAKOM TPOBEPAIOT BEPTHKAMBHOCTL CKBAZKH-
uu. JlenycKaercsa OTKJACHEIHE CTBOJA CKBAMKHHLL OT BEPTH-
KaJBHOr0 MOJOHEHHA HPH YCAOBHH, eciE Bacoc Syler BH-
ceTh cBOGOAHD ¥ He OydeT KaCATLCH CTCHOK CKBAMKHHHL
IIo MOHTaKa BeAYT OTKAuKY BOAHL IO IFOJHOTG BHHOCA MEC-
Ka H HJa.

Hacoe moamen GplTh BCETAZ IMOJAHOCTBIO HOTPYXEH B
BOAY, B NPOTHBHOM Cliywae ATPETAT MOMKET BHHTH H3 CTPOA.
[1osToMy MHHHMAJBHEIH JAHHAMHYECKHA YPOBeHb BOAH B
CKBZIKHHE NOJTKSH HAXOAHTLCH BHIIE BEPIEEro HampasJsio-
uwero anmapata. MoHrax OCYLIECTR/AETCA IpHE NOMOILI
©PEHOTH, 060pYAOBaRRON FPYIONOXBEMHBIMH pHCIOCOGAL-
HHSMH, HJIH ABTOKPAHA B CAELYIOUIEM IIOPH/IKE.

DAEKTPOABHTATEN b COSHBHIIOT ¢ HACOCOM, MoA (haaHel
KaanalHofl KOPOGKH DPHKPEMSIOT XOMYT, arperaT npH no-
MOIIH Jefenxu MOAHMMAIOT Hajl YCTLEM CKBAaMKWHbI, 3aBO-
AAT B CKEAXMHY W CHYCKaioT BIH3 JI0 yHopa XoMyTa Ha of-
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cagnyio pySy. Bropoil xomyt kpenar nmon mydTy nepBofi
BONONOABEMHOH TPYOsf, NOJAHHMAIT H COLRHNAIOT ¢ hIaH-
meM wdanaguoill koDoOKH;  upH 3TOM K TpyGe XOMYyTAMH
DpAKPEIASIOT JIeKTPHUCCKAI Kafedb. 3aTeM NOARHMAIOT
arperaT uag oKBakAued, ocRoBOMARIOT HMKHHA XOMYT 8
OIYCK3IOT €0 B CKBAMKHILY A0 YNopa hepxuero xomyTa. Ta-
KEM cnocoBoM  ONYOKAIOT aTperaT Ha NoaRyw rayhnay.
K camoil sepxpelt Tpyfie IpHCOSAHHSIOT ONOPHYK MJAHTY H
FEAAAHBAOT Kaleds B ua3 nARTH. [IPHOOARIMAOT Bech
arperar, cfiiMaloT XOMYT, LUPHCOCIHHENHWA Kk Bepxuei
TpyOe, ONYCKAT NAHTY TaK, uToOW ByHRaMCHTEBIE GOJTH
NPOTHAH B OTEePCTHA ITHTH, NOCAS 4eTO 3AKDellaAfoT GoJf-
THI H IPHCOSANHANT K NANTC 0TRBOINOE Koaexo. [ocke mon-
TRMA arperata MoHTUDYIOT HycKORoe of0pyAoBanue.

§ Iuv. TEXHHKA BE30OTIACHOCTH NPH MOHTAXKE
HACOCHBIX ATPETATOB

Gcenosrsle rpanBHaa TexHHKH GC30NMECIOCTH IPH BRIZOJ-
HelHH MOHT2HBIX DAGOT CBOJATCH K CIEIYHIIEMY.

l. K paforaMm 10 MOHTAXKY HACOCHBIX ATPEraToB Jo-
IYCKaIOTCA MDA, O3HAKOMHBIUHCCH © NPABHJIAMH TeX-
HHKK (e30uacnOITH,

2. MoHraxuasa maomaaka AosAHa ObiTh ofopylosaHa
CTEHKAMH ¥ DPACNOCODACHMANMA, 0DCCTeYNDaliiIMA Beao-
MACHOCTR BRINOJHCHHN paboT. Pabodxe MecTa AOMKHE GLITh
000pYAOBABL 32WUTHLMH H [IPEACXPAHHTEABHEIMH YCTPOH-
CTBAMH H XOPOIIO GCBEITCHH.

3. Jaa paforel Ha DCABCMHEX MeXanMsMmax {KpaHax,
JeQeNKax, TaAaX W Ap.) DONYCKAIOTCH TONLKO JHLA, YMEI-
uTHe 00pawaTeCs ¢ HAMH.

4, Bee nonpeMubie NPHOALACKIOCTY (URNH, TPOCH, Ka-
HATH, CTPOMHl, OJOKH, KPIOKH o Ap.) JOKHH OHTE HCOLI-
TaHH H AMETb OHPKH © YCTAHUBACHHON TPY30ONOLBEM-
HOCTBIO,

5, Jlo wauazna paBoThl IDY30ONOLBEMHLIE Mex2HHAMLE
NOANKHBL OLITL MPOBEPCIIL 1A HX OpPHroggocTs Kk padore. fle-
Oelnxu mepel HAYAA0M Pafol OCMaTPHBAKT H HCHHITHEGAKT
npoGHol narpyskoil (mz 259 Ooapliie BopMagpnoi) B Te-
depHe 15 mup. IIpH HCMBTAHyH DOLEEMIEX MEXaHHAMOD
acofio nponepaT padoTy TONMO30B W orpanuuurened. Bee
Haxogamnecs » paloTe Tpocw §pakywT, ecjil no JIJHEe
ux na yuacTse & 2 M obuapymese Goaee 109, nopsammuix
NPOBO.IOK.
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6. Hyxpo nsferaTh NOABA3KH IPY30B KaHATOM HIH TPO-
caMu c szapazkoll ysaom. Mo moabemMa’ rpysoR caenyer
NPUMERATE CTPONH WIH  CHEN4fbHEE [EeTIH H KOIbLa,
NpHYEM UEHTp THKECTH rpy3a CJIEAYET paclioqarartb B Ce-
PELWHC MEXAY 3aXBATAMH CTOPOH.

7. I'pysut caeayer NOZHHMATL (€3 PHIBKOB H YNApOB.
Bo u3bekatiHe pAacKauABIHAR TPY30D NpPH  DOABCME HX
YAePHHEAKT PACTANKKAMH.

8. Ilpn mogveMe rpys3a KavaraMid po BpeMaA nepenaun
HX ¢ OJHOTO MecTa Ha JApyroe Tpy3 M[OAHHMEIOT Iie
MeHee deMm Ha 1,5 M H Bbllile BCTPEYAOMKXCS Ha MyTH TIpCil-
METOB.

9. Bo Bpcms paCorhl 3alpeuiaercd CTOATh 1101 ROAHH-
MaeMEM TPY30M.

10. He paspeluaetcs ocTaBAATE NOANHMAaeMLi rpys Ha
Becy Ha AJHTeNILHGE BpEMS.

11. Hpu paGore ¢ Tpocom patounfi NOIKCT HALETH Py-
KABHILE.

12, K 3aektpo- M ra3ccpapodHniM patoraM, a TAKKE K
NOXb30BAHAIC ANEKTPHYCCKHM HHCTPYMENTOM JONyCKaloT
pafoune, OpOMeLUHe crennatbHoe ofydenue. Ilpu pafore
C 3JIEKTPHYECKHM HHCTPYMEHTOM HeOBX0RuMO nafiesaTs pe-
INHOBLIS DEepUYaATKY, LOL FOrd NOACTHAZTL DE3HHOBLIE KOR-
PHKN HAH HAJeBaTb PE3HTIORLIE CANOTH,

13. 3amnTHbEE 3a3eMIC€HHA W 3ARYACHAA AODKHR 1po-
BOAHTLCA B CONTBETCTBHH ¢ AEHCTBYIOIUHMH TPABHIAMH
«¥cTpofictea HASKTPOTEXHHIECKHX YCTaHOBOKS.

KOHTPOJILHBIE BOAPOCH!

1. B kakoM BHIE, P 3aNHCHAMOCTH OT DasMEpos, DOJKHsl NOCTaB-
NATBCA KACOCH 32POAaMH-MATOTOBHTERAME? 2. Kakme padoTm BEIOMIA-
0T ApR MOJTOTOBKE HACOCHOID arperata x Montamy? 3. Or uero aasu-
AT AAHTEIBAOCTD H TPYADENMKDCTh MOBTAXTBIX pabor? 4. Kak romnaex-
TYIOTCA MCHTaXHBe Gpurage® 5. Kax setmoansercs pexoncepaauss ofo-
pyaceaged, nolneRamero MOuTaky? 6. M3 maguy matepralod CTpost
(hyHAaMenTH NMog HacocHee arperaTe? 7. M3 xawwx ycnosmi oRpene-
JAIT TAYGURY 33N0KCHNS (YHIaMEHTa H ero mpowHoeTe? 8. Uro npex-
cTapaser cobol QYHIAMCHTHAA paMa A QYUNaMCHTHAS MIHT2 W KAK HX
yeramasaesaieT? 9. Kakne npucnocoGnennd cayxaT pis xpenaeHus momn-
THEPYCMEIX arperaToB ¥ (QyEAamentam? 10, Kax nporepamTcs Topwiod-
TAARHOCTS | BePTHKAMBIOCTD MOHTHpYeMLIX wmexanpsumor? 11, Kaxwe
CYMECTBYIOT [Panuan npu 3aTkKe dVnsaventanx {ankepnsix) Goa-
rop? 12. Kak ocyulecrnisior UEHTPHpOBAHUEe BATOR HACOCA M 3J0KT{HO-
aewratenn? 13, Kag wowtrpyior Hacockl ¢ ofigell dyuzamentrof mam-
Toh 1 Ge3 nee? 14, Kag npomofsr Montam macocos ATH? 15, Kax ot
HOAHAKT MOHTA® SAEKTPONCTRYHHEEX Hacocos? [6. Hazomnrte ocHon-
ke TIpABHAA TEXHUKN GelONacHoCTH NP IPOH3DOACTBE  MONTAMIBIX
padoT.

12 3arkas MNe 2575 177



FIJABA D

OPTAHU3ALHA IKCNINYATAHHOHHOH
CAYXXEDLI HA HACOCHLIX CTANUWAX

§ 1. TNIAHOBAY CHCTEMA TEXHHUECKOR
JKCUNYATALHY HACOCHBIX CTAHUHK

CaymGofi renAyaTaUMH NACOCHHX CTANNHA OXBATHBA-
ercfl JOBOJRHO O0JbMION  KPYr OPraHH3ANHOHHO-TeXHHye-
CKHX MepOnpHsTHH, OJHAKO BCC ONH B OCHOBHOM HANpPAaB-
Jenkt A peilenke TPOX OCHOBHLIX  3anay:  ofecnesenue
HapexnoH H Gezapapriinol mollaui R COOTBETCTBHH C T1Td-
HOBDIM TpadHKOM BoaonoTpelaenns; ofecneyente sKOHOMHA-
yecKOH paboTH HACOCHOH CTAHURM, cOBAIONCHHE YCJIOBEA
Besonacuoll paborsr O0CTYKHBAILEID TEPCONAna.

Yenosus AAA BHNOUIHERHS TIEPEUNCAENHBIX BhHIle 3anad
Ha CTAHIMAX A0BOJILHO pA3IHUHLL, TAK KAK ONpenendloTes
TPYAHO YBA3LIBACMLIME MCHKAY Co0oH 00CTOATCALCTBAMH,
Kax TEXHHYECKDE COCTOSHHE COOPYHenHit H oGopyAoBaHMA
NACOCHOH cTaHlMH, cHAGXeHHe 3anaCHHMH YacTsMH H Ma-
TEPHAAAMH, HAAHUYME HAACKNOTO ABTOMATHUECKOLD Y-
paBaenus U 3ankrs o00PYAcBaHHs, RanpuHe KBanadd iiH-
pPOBAHHOTO OOCAYKHBAKLIEr0 OCPCORAda H T. n. [ToaTomy,
B pOLECCe 3KCOAYATAUHH CTanldd MOTYT HMeTh MeCTO on-
penelendbie TPYIHOCTH. JIAf ycoemroro HX mpeopoaeiis
HeolxoguMa veTkas W PCrIAMCHTHPOBAHHAA cHCTema ob-
CJAYKHBARHS W PeMOHTA €€ THAPOMEeXAHHYECKOTO M 3IHepre-
THYECKOTO NS0PYIOBAKKA H COODYIKEHHUN,

Nnauopaa crcTeMa TeXHHuecKod akenayarauhn (TICTI)
NpeACTABJASET COBOKYNIOCTE — OPraHR3ATHOHHO-TeXITHue-
CKHX MEpOIPHATRE N0 HaA30DY H VXOAY 328 COOPYMEHH:MH
u obopyroBanHeM NACOCHOR ¢TAlllUK i BCEMH BHIAMH HX
DEMQIUTE, OCYWHRCTRAREMBIX HNCPHOAWUCCKH U0 3aDAes co-
CTABAEHHOMY MJANy, C UEALI NPeAyNpeXAeHus asapuH
B BHeMJAAHOBHX peMOHTOB K obeccneueHus Geciiepefofnof
moxaun BoAwe, Kak moKazad onuT, ofa sa3Maerca Hanbosee
paUHOHANBHON H MPOTPeCCHRIION cueTeMoll.

Cuctema [NCTI npegycMaTRHBALT NAANORCE ¥ CHCTEMA-
THYECKOE UIPOBSASHHC CAENVIONHX BHAOE paboT: cacTeMa:
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TigecKRl YROM it naGmogetie 34 COXpanHOCTRI0 H paloto-
cnocoBHOCTRIO COOPYMKeHH THIDPOMEXAHHYECKOTO W 3HED-
TeTHYECKOro OO0pYI0BaHHA  CTAHIHH;  TEePHOAHUYECKHX
QCMOTPOE ¥ npoBepok (pesuzuil) BuileNepeuHCAEHHBIX OGh-
CKTOR; peMOHTOB. )

B nsanopoii cucTeme TeXHHYECKOW IJKCOAYATANMH MO
HKer OLTE NPHMEHeHA CJNeAYIOILAsT TePMIHOICTHE.

MexpeMOHTHLIH MepHOA, — BPeMsa MeXAY TCKYLINMH pe-
MOMTAMH B MECRlaX WAH Yacax.

PemonTHpIi UAKJI — BpeMs (B 9aCax, MECHIAX H rojax)
MeXAy JABYMS KANMTAJAbUBIMH pemontame. Jlns HoBoro
080pYA0BAHHA AN COOPYHeHHH PeMOTTHHI LHMKI OXBAThi-
BaeT MepHOL OT Hadaja 3SKCIVIyaralHu A0 NePBOr0 Kammi-
TANbHOTO PEMGUTa. D Teuenne PEMOATHOPD LMKIa Kamawil
Bl 0D0PYACBAHNA HWJIH COUPYXENHH IPOXoAHT ofipefc-
JCHHYIO CEPHI® TeKYIIMX PeMOHTOB (B iIpeAesiax OAloro
HHEJAA)},

PeMOHTHBI pexcHM, uJAH HHAUe CTPYKTYDA PEMOKTHOO
UMKRA,— YHCJIQ TEKYIIX PeMOHTOBR MeXJy ABYMA Rani-
TaJbHBIMH.

3T0 pOHATHE BRIPAXKaeTed YCJIOBHEIMHE dopMyaaMA, Ta-
npumep: K-T-T-K uau K-2T, K-3T, K-4T n . n., rae K—
Kanutadpheii 1 T— Terylunit pemontn, 2, 3, 4..—uucno
TeKYLUINX PEMCHTOB MEXAY JIRYMA KamHTARbILIMH.

§ 2. HEOBXOOMMBIE MEPOITPHATHA,
OBECTIEYHBAIOLUHE NMCT3

Hng oGecnevennn FICTY neofxoQHMO BHINONHATH CJI€-
AVIOUIME OCHOBHEIE MEpONDHATHS:  KBAJHGHIMPOBAHHLIA
YX0J, HAj30p H PEMOHT HA CTAHUHH; CTPOre cobaKwaath upa-
BHJAA M HECTPYKUHH TCXHHUECKOH IKCIJAYATAUAH W CPOKH
PeMOHTA; BHABARTL H YCTPAHSNTL MeJdxHe HEHCIPABHOCTH B
npellecce Haf3opa H YXO/a; CBOEBPEMEHHO ODECTCHHBATD
CMECAPHO-MORTAKHEIME HHCTPYMEHTAMH, MATepHANAME
34[TACHBIME YACTAMY; BBISIBAATh H AHAJAHM3HDOBATE TTPHUAMH
HemATOBHX PCMOHTOB, NOXOMOK H ABAPHHE, TOYNO BHECTH
yueT palOTHl ATPETATOB H ONEPATHRHYIO OTYETHOCTH B pa-
GoTe CT2HLMM; M3yyaTh paboTy COOPYXeHHHE ¥ ofopyaoba-
HUf, NPOBOIHMTE HCUHTAHHN W HCCACNORAHHSA; BCEMEpPHO
HOOIIPATh MHULHATHBY TEPCOHANa B OGAACTH pandoHatd-
33K i H306PETaTERLCTER M T, IL
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§ 3. HEOBXOOHUMAS OJOKYMEHTAUHWA
HA HACOCHBIX CTAHLHAX

s aywwell paGoTel HA HACOCHHX CTAHUMAX Heobxo-
AUMO HMeTh CASRVIOUIVI) NOKYMEHTAIIHIG! HCIOJHHTEeNbHbIE
UepTeKH COODYIKeHNWH, nmacnopra o0OPynOBaHAs, MACTPYK-
OHE 10 MONTAXKY, IKCNIYaTAUNH H pemouTy 000pyLOBaHHd
U APYIYH) TeXIfYecKYie JOKYMeHTAllBI0; eXerofHhlii rpa-
(PHK DOJONOLAYM; CMOTY HAa 3KCIJIYATaUHOHHHIE DACX0ZHI,
IVIAHOBHE TeXIHKO-IKOHOMHYECKHe TOKa3aTead paborn
CTAHIHY; [Mad [POBeLEHHS OCMOTpA. H DEeMOHTOB 0fopy-
AOBAaHHA H COOPYKRHHA; 4eTKoe paclHcaiMe Tpab H ofs-
3aHHOCTeR 0OCAYKHBAWIErO Nepconaa MpH Xopoulo Npo-
AYMauHGH NCOULPHTEMRUOH CHCTEMe QIAATH TPYAA; KyPHA-
JBl YueTa H OTHETHOCTH B paboTe crallHH; IIaH noseplie-
HUA xeadudHKaldy aGCayRHBAKNUIere NepCcoHaa.

Bea goKyMeHTAUES AOJXHZ OTPAXKAaTbh COCTOSIIHE KCIIYa-
TRUUH Crauliuy, 0faeruaTh ee npoBefeHue.

§ 4. CMETA 3KCNJAYATAILHOHHBIX PACXOJ0B
U TEXHHKO-3KOHOMHUECKHE NOKA3ATENH
PABOTBI HACOCHBIX CTAHUHH

CmeTa 3KCNAYATAUHOHHLIX PACXOAOE BRJIWYAET: OTYHC-
JETHS Ha AMOPTHZALMIO W KaNNTalLHHR PeMonT coopyXKe-
HHi M COCPYIOBAHMA CTAIMH *; CTOHMOCTE CONEPRAHHA
OGCIYRNBARINETD DeDCOHANR; CTOMMOCTH SHCDPrHH, 3aTpa-
UeHHOR 11a BOAOLIOABAM; CTOMMOCTB (MA30YHBIX H ofTH-
POYHLIX MAaTEPHANOB; CTOHMOCTE TEKYLLCrO DEMOHTA COupy-
#eHull u o0OpYNOBAHHR H ApPyIHe pacxofuL,

Exxeroipee skerayaTaluOdKbe pACXOLB ABAZIOTCH HE-
XoBHMH pacxoramu. OHH xapakTepHsyioT cefecTOHMOCTE
TOJBKO BOJIONIOAbEMA He3 yueTa ofUecHCTeMHBIN pacxogoB.
Ouy yUBTHBAIOTCH B CMeTaX BOZOCHAGKAIOMEr0 IPesnpHs-
THA (OPOCHTeNBHOM CHCTEME HJH CCALCKOTO BORGNPOBOAE)
NpH ONPeleleHHE CeGecTONMOCTH ero IPOLYKUMH,

TexHHKO-3KOHOMHYECKHE NMOKA3ATENH:

1. Cronmocth B 1 M% MOZHSTON BOAL:

= <
W

L)

* D74 CTATHA BRIOUAETCA B CMETY HACOCHMY eTaiupl, paGoTawupx
Ha Xo3pacdere.
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rae C'—"CYMMa @XMaro]HBX FKCMIYATAURORHABY pacxolos 0 Haco-

caoll cranuuu, pyl. N s
TW — xoaMYecTBO BOME, NUARATON HACOTHOA CYanuued 3a ToA, M°.

9 (CrouMOCTs 1 TOHHE-Metpa NOJHATOH BOJBL:

liﬂ —u—-C
swh '’
rac £ — T Ke, WTO B BLILIC; ] N
EWH — cynua npoussenentii 004394 BOAL, TOXABaeMOl cTalHEH,

Ha Hamap HACOCOB 0 OEPHOAEM 582 'Of, TM.
3. Exerognele 3KCOJYATALRHOHEBIE pACXOAB TIa ira
daxTHyeckn Opoinaemofl (ocymaeMOR} magIamH:

CIII: i

o

4, Koadduuuent HenoaL3oBailHg YCTAHOBIEHHOH MO-
HOCTH 3a pafoudfi nepHox {(uan 3a rog, npa T==8760 ¢):
Ne
e= g
Ny
rae XNy —CyMMA HOMHNAILHHEX (DO Naclopry) MONMUOCTER BCex ¥yo-
TAHOLIIMN X IRHFATENEH CNAaBHWX HACOCOB, KBT;

Nep —cpennan momiocty (KBT) crannusm 3a palodni nepuoa »
roy, onpeieaAeMas mo GopMyae:

_E3
cp— »
Tmc
rie 2.9 — KoAUeeTRO SHEPrHH, NOTPeSAscMeil Hacocluold cTanmiien 3a
roj, kBr.u; N
Tpas — harrarieckas AawTeIBHOCTD pafoTol  fTacOCHo# CTAHUHH B
rogy, 4.

5. 3atpatsl saexrposseprad 1na 1000 ToHTa-MeTPOB MOX-
nusTol BoJiel, KBT-u:

k)
7 221000,
9 LW

rige 23 w ZWH — To me, 4To A pLIWe,

§ 5 MAAH OPTAHU3ALHOHHO-TEXHHYECKHX
MEPONIPHATHH HA HACOCHBIX CTAHUHAX

Tnan oOpranu3alAOHHO-TEXHHYECKAX MEPONPHATHE HA
HACOCHOH CTAHUHH OOLIYHO BKJIOYAST Me[QONPHATHA: 1O
YAYYWednio HIH BICAPENHI0 ABTOMATH3AUMH YOPABIeHHH,
MeXalu3aluy H LEINTPaJHIALMH DEeMOHTHLIX paloT, TOBH-
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WEHHIO KAYecTBa, yXOaAY 3a ofopyHoBallHeM H ¢OOPYyHe-.
HHAMH, YAYYHICHHIO CHCTEMH NPOQHIAKTHYECKRX OCMOTPOB "
H PEMOHTOB € LGNk YBEJAHYEHHS MEXPEMOHTHBIX CPOKOB'

" oap.,

nuTanki coofryXeHunil 1 oBOpYAOBANHA, ATlaJH3y cOBMecT-
Hoit paoTLl 0BOpPYACBANEA 1 COOPYMeH{A AIA BEFBACHHI
ONTUMANBHHX PEXKUMOE HX PADOTH;

00 3&EMeHe WIW MONSpPUH3ANNR yeTapermera ofopyzo-
BAHHS ¥ COOPYXeHH{, DaANAONAJE3BOHI Y4eTa H OTYeT-
HOCTH;

Mo yMeHpHIAHIO OOTCPb BOALI Ha (pH.HpraLlH!O H 10 -

YCTPaHENHIo HeNpOH3BOAHTEIBHOTG ee c¢Opoca, CHHMKEHHIO
PACKOMa DMEPPHH ¥ BOAM ha cODCTBEHIBIE NYMAL W APYyTHE
MePOnpHATHESA, CIoCOOCTBYIOMHE YIYYIIEHBI0 3KCTyATALHA
I CHIGKEHHIO cefeCcTOMMOCTH BOIBL

§ 6. CTPYKTYPA YIIPABJIEHHA
U OBCAYAKHBAWOMMYN NEPCOHAN
HACOCHBIX CTAHUHHA

CTpyKTypa ynpasiepHA HACOCHBIMH CTAHUHAMH OYeHb
pasHooGpasina. OHa 0OBIYHO ONPElNERACTCA {IA3NAYCHHEM
CTAHNMA M HX MPUNALIEIKHOCTEIO, BHaaMi oDOpyNOBaHHA
H YCTAHOBJEHHOH MOUTHOCTHID, CTENEHEID ABTOMATH3AIHUH
H ADYTHMH YCIORKAMEH,

OpocuTenphsie HACOCHHWIE CTAHUMH KaK LEXH NPCANpHA-
THRl HAXOAATCR Na  Ganalce 1OCYAAPCTAREHNBIX  OPOCHTE b

HEX €HCTeM H TNOTOMY YNpanaaiored MMH. OpocHTedbHMH

CHCTEMaMH YUDPaBAAOT 00MaCTHHe WM KpaeBhie BOAOXO-
3afiCTBEHHHEC OPraHHIAUME Nud0 CHEUMANUIKRPORAHKLE yil-
pPaBJeHHS OPOCHTE/LHEX CHCTEM, NOAUHHSIOOIHECT MHRA-
CTEPCTBY H BOAOXOZAHCTBEHHBIM OPraHUzallpsM.

B nepeoM cayyae, Kak NOKAIMBaeT NPakTHKA, HACOC
HLIE CTAHLHH M CHCTeMBl PaloTalnT pazobuleAHo, Ges cH-
CTEMATHHECKOTO ofecieueHRsl MAaTePHASaMY i 3anYacTsaMA,
OTCYTCTRYET UEHTPAJH3aLUA B PEMOHTHO-HANAACYHHX DA-
foTax,

Bo propom caywde YNPABNCHHA ODOCHTEJNBHEIMH CHCTe-
MaMH, K4K YHCTO XO3RECTBEHHBle ¢praidsalmqi, paboramw-
UHe HA (PaBAX TPECTOR, MOTYT JydMe ofCHyMHBATH OpO-
CHTEJIbHEIE CUCTCMEl H CTAHUHH, eclTH OYAYT pacmoaararh

BO3MOKHNOCTAMH NeNTPaJH30BAHHOTO BHNOJHeHA PeMOHT= .

HEIX H NYCKO-HAAAAOMBBIX PaGOT  BLIE3AHLIMI  GpHragamu
182
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HAK B 3aBOACKMX yodopHax. B olR3auuocTu 3TOr0 YOpas-
JNEHHE JOMKED BXOJAHTL TalM{e NPOBeeHIe 1Manafkk 1l He-
NBTALHA KONTPOBIN-H3MCPHTERBHOR TeXHUKE H npH6Opos
ABTOMATHKE, OPraHM3aniu H POBEJEHHS KCCeI0BalHH H
HOCTEPEMOHTHBIX, NCNBITAHNE coopyxenuit B 00opyoBanis
CTAHUA © NEADID BHAAYM KOUKPeTHHX peroMeugaldé no
y/AVullienHo pexuma paboThl,

PemouTHo-namanouHbe §a3bl 3THX YODPasJeHHH A0 IbE
ofCAYXHBATL HA JAOTORODHHX RJIH APYriHX ladajiax TAKKE
HACOCHBIE YCTAHOBKH, HAXOAAIUHECA B BeAEeHHH KOAX0308 H
COBXO30B O6A2CTH MAN KpaR, BHOYCK2Th 32aMacHbe uactu
HAM Vadel W famke ocTpo XeduuMTHoe OOOpYAOBaHHe.

HeofxopumalA coctad oOCHYKHBAIOUIETO NepCoHasa Ha-
COCHBIX  CTAHIHMI H €TI0 KBAJTHMHKAIMA ONperelsioTcn
MOWHOCTLIO H CHOMHOCTEIY YCTAHOBJIEHHOre 0GopyROBAHUS,
CTENCHBI0 ABTOMATH3AINH TEXUOJOTHYRCKOTO npolecca u
TpeBOBAHHAME BCAOMCTRCHUBIX YKa3aHu#,

OnHAKO BO BCEX CAYYASIX TIPH KOMITICKTOBAHHW ¥ YyT-
BepHJIEHHH IUTATOB a0 PYKOBOICTBOBATBECA HEOOXO0AHMO-
CTBIO {OJIEE NOATIONG H TCXHHYECKH TPAMOTHOrO ofCaysH-
TBaHUE BCEX TPE% TNPOMWSBOACTBENHHIX YYACTKOR ETanuwu
{PHAPOTEXITHYCCKOTD, THAPOMCXaNHYECKOTG H 3leprernde-
cKOro) NpH pasyMIioM HCOOMb3ODAHHH BO3MQMKHOCTEH COB-
mewendsd npodeccHi.

Tak, nanpumep, na paje cTagOnfi MaMoff nogau (A0
0,5—1,0 m3/c) obeayxubawmii nepeonaid MoXer COCTOATH
H3 0aHOTO-ABYX JAexypHeX. Ho no Mepe yrpynHenus
craHuufi RouBaflercd ReOOXOMHMOCT: BHAeAEHHA DPEMOHT-
HBIX pabouwX, CABUHAAH3HPOBAHABY MPOH3BOJCTBEHHLIX
YUACTKOB M HA3HAUEHRA AJMHHHCTPaTOpa /J8 KOOpAHHE-
UHH HX JeflcTRHE ¥ PYKOBOLCTBA cTaHUuR,

B cnydae Oonplnoro 9HeAz MCHKAX M CPEAHUX CTaHUME
Ha ODOCHTEJBHOR CHCTeMe NMOCIefHHE MOTYT OOBeIHHATHCN
B KycThl HJH TPYINB ¢ BHE3NNOH DPEeMOHTHQ-HanaI0YHOH
OpAranof AAd LEeHTPAAH30BALIOT0 TeXHHYECKOTO PYKDBOJ-
cTBa H OOCAYXHBAHAA.

§ 7. IPHMEPHOE PACHPENEJNIEHUE
OBGSI3AHHOCTEHA NG BHEAPEHHIO
H MPOBEAEHHIO NCT3

Buegpennc nnaHOBOA CHCTOMLI TEXHHYECKOTO 0BCHYXMH-
BAHHA 12COCHBX ¢TAaHUUi J0MKEG BXOARTL B O0R3AUIGCTH
NJIGBHOTO HHHCHEpA H OTBETCTEERHHIX PYKOBOAMTENSH OI-
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IEMBHLIX YOaCTEOR NPENNPHATHA (3MepreTuKa H MeXaHHUKA
OPOCHTCALHON CHCTCMBI).

KoHTposs 3a BHCADEHMEM W PYKOBOACTEC IPOREIEHHEM
[CT3 nosxnsl ocynlecTBASI I, BHIUECTOSIIHE OpIaln3a-
un — YOUC {¥npaeaenue opocHTelbHHX cheTeM) Hiun O6-
JACTHHIC BOADXDIAMCTBEIIHLIE DPTARH3AIAH.

HenocpescTseneo 3a npoBefellHe TJIAHOBOH CHCTEMLI
SKCIMYATUHY  HACOUHHIX CTAHUMA OTBEUAKYT HALAJILIUHKY
CTAHOHA HJAH TPYON CTaRUMA H HX NOMOLINHKH — HHXCHE-
phl (TeXHHKHM) [POHM3BOACTBEIHBIX Y4acTEOB,

Ha sty nun soznaraercs:

cocTapielHe MIaHOB H rpaMKOR  ppoBefenis Kanu-
TANBHHX H TEeKYIIHX PEMONTOB H NPOQHIaKTHUCCKHX OC-
MOTPOB 0OCPYIOBaNAA H coopyxenull crannua. K cocras-
JEHHIO TAAHOB NPHBJACKAKTCH MacTepa HAH Opurajupal po-
MOHTHEX OpHras;

OPTAHH3AUKT TeXHUIECKOTO WHCTPYKTAXKa paGoTHHXOB,
3AHATHX H4 PEeMOHTHHIX paforax;

COCTABJCHHE 328B0K 1a MaTepHalbl, 32nacHbe 4acTH H
ofopyaoBaHHe;

NpoBepKa OGeCTeYeHHCCTH  NPefCTOAINHX  PeMOHTHBIX
paboT MarepHaaaMy, Jerafisamy, NpHCIOCODAeHHAMH, MeXa-
HE3MaMH H pafoyel cHaOiT;

COCTHABJICHAC CMCT H EpYrof HeoOXoMRMOf TexmAyecko#
AOKYMCHTAIHH, B TOM 4Hcdc paCouykx weprexell ans same-
HASMEX KOHCTPYKIME H setaned,

OpTAHH3AUMS H3TOTOBJEHHS 3alacHhX dacTel, geraiach K
KOACTRYKILAA; |

OPr2HH3AlHA TPYAA NpH TPOM3BOACTEE DEMOHTHEIX pa-
60T xo3cnocoGoM ¢ MPEMEHeIHCM [epencBHIX METONOR H
MeXauusanny;

NPOBEPK2 KOMILIEKTAOGCTH # TEXHHYeCKOTD COCTOAHHS
ofopyaoBaEns {0COHEHHO MONYYAEMOTQ);

DpoBeNedde MCpPONPHATHE [0 TeXHHKe OGe30MacHOCTH H

. OXpane Tpyida na paborTax;
BejleHile YYeTa ¥ OTYeTHOCTH IO BCeM BHIaM paboT;
YUACTHE B TPHEMe OTPeMOATHRORAHHMK OOLeXTOR.

§ 8. DEKYPHBIH NEPCOHAN CTAHUHH
H Er0 OBISAHHOCTH
K nemypHoMy NcpcoHaly cTaHmiH OTHOCATCH Bee pa-

BOTHHKIL, NOCMEHHO OOCTYKHBAIOINE e OpOHIROACTAEH-
HBIC VYACTKH.
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Jeumcypubtil nepcoHas Aonken pafioTaTe T0 rEaCI)HKy Aer
HKYPCTB, YIHEPKEEHHOMY 3aBEAYIOUMM CTARUKER, Hapylie
mue rpaduka sanpewlaercd. B HCKTIOUHTENBHBIX CAYHIaAXx
AOUYCKACTCH 3aMeHa OUHOre AeHypPHOrd ApYrHM C ocoboro
paspemleaia HAaYafbHHKA COOTBETCTBYMIUErQ NPOHIBOACT-
BEHHOTOQ YJacTKa.

Jexyperso ogHore pafoTuka Gojdee 8 @ noApap ¢ me-
pephlBOM MEeXAY cMenaMH McHee 16 1 He JONYCKACTCH.

Kamauft gexypuufi, npuag na pabory, nphntmMaeTt
cMEHY OT MpedLAyIUero ZCXKYPHOro.

Mpuemka cmenw. 11pu npHeMEe CMEHB AeRYypHWA AoA-
sKen: O3NAKOMHETBEA C COCTOAIIHEM H PeXHMOM PaloThl BCETo
o6opynoRaHus B 0fbeMme, YCTAIOBACHIOM AOJIKIOCTHON HA-
CTpYKuHEH; y3maTe 06 o00pyLOBaNEH, HaXglnlleMmcs B pe-
MOHTE M 0 TOM, 34 KOTOPEIM BO EpCMH PaBOTH HEOGXOAHMO
BeCTH TINATeNbHLlE HAHMIONEHES; IPOBEPHTh HAJAHYHE WH-
CTPYMCHTE, HOADPYYITHIX MAaTEPUAOB, KYPHAAOB HIH BEAO-
MocTell; IPOURTATL 3ATIRCH M PacriopsaKeHHd 3a BpeMi npe-
LELAVILCTO EemypeTBa; OHOPMATL NPHEMKY H CRAYY CMEHBl
3aNMHMCLI0 B JXYDHAJE ¢ COOTBETCTRYIOMHMY POCTIHCANE, LoD
UFTh OTBETCTBCHHOMY RbIDIECTOAUIEMY JHLUY HA CTAHIHH O
BCTYHAEHHK 14 CMERY | O BCOX HRAOCTATKAY, 3AMeuCHHRX
npu NpHEeMKe CMEeHDI,

MpueM ® cmaua cMERH NpH ledcrpapyoM o6opyaosa-
HHH JONYCK2I0TCH TOJIBKO ¢ Das3peiiends PYKOBOACTBA.

00a32HHOCTH JEKYPHOro BO EpemA Aexypciea. Kax-
B JeXYPHBII OTBCY2ET 34 OpapBHAbROe ofcayAKHBAHRe H
GezaBapHAHYI pafory Bcero GGopYIORAHHS Ha HODYUYEHHOM
yuactke. OH ZoJaxed cTporo cofnioaaTe caMm H TpefoBaTh
OT APYTHX JIHIL BHIOJAHEHHS Beex YCTAROBeIHLIX MPaBHA M
HHCTPYRUAN, noAAepREBaTh pafouni pemim ofopysosa-
HHA B COOTBETCTBHH C WUACTPYKIHAME ¥ ONCPATHRHHMHA YKa-
BAHMAMM AUCHeTYCRCKOH CAy®Gu npeanpratad, [pe sos-
HUKHOBEelHH NoBpexneHufl, nedexToB U apaphi ¢ obopyno-
BAHHEM HWAHM COODYXKEHHAMH JeXKyDHLLH 0643an HEMEAIEHHO
HNOAOMKHTE PYKOBOLCTBY CTAHUHM M NDHEATL HEOGXOAH-
Mbl¢ Mephl K JIHKBHAALHE HETONaf0K WIH K WX JOKaJR3a-
nud. ABAPHH YCTpandioT IO YKa3aHHAM COUTBETCTBYIOLIHX
HHCTPYKUKH ¥ [OI PYKOBOJCTEOM BRINIECTOALICTO HE4ANb~
HAXA.

Ocmotp BCero oBODYLOBAUMA H YCTPORCTB Ha YJ4CTHE
pafOTH Jiid Aeyprioro nepeonaka ofazartenen. [lpu oc-
MoTpax Heo0X0AMMO NPOBEPATE NPABHABIOCTD PCKHMEA Pa-
GOTHl, cocTQMliHe ¥ HenpasHocTs ofopyiosankd, era Kpe-
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[eXK, CMAZKY H UYHCTOTY, 9HCTOTY dynaaMentos, paGoyerd
MeCTa H IOMEWeHNs,

Hemypuufi 10/KeH CBOCBPEMEHAO 33MUCHEBATH NOK23a-
HHA TipuOUPOB, 3aMedCHHBIC HBENONAAKH H pPACNODPRMKEeHHR
B XYPHAJBE HJIH BeJOMOCTH YCTAHOBJAEGHHOH (DOPMHI.

Hemypnnlit He wuMeer upabBa OCTABHTL CROA HOCT AC
OKOIl4AHHA CMEHEL.

§ 9. TEXHHKA BE30ITACHOCTH
H NPOTHBONMOMAPHBIE MEPONIPHATHA
MMPH PABOTE HA HACOCHBIX CTAHLLHSX

3uaHue ¥ BHOOJ{ICHHe NPABHJ TEXHHKH $e30lacHOCTH H
NPOTHBONMKAPILIX MEPONpUATHA TIPH 9KCOAYATAIMM Ha-
COCHLIX arperaTon ofiecheyHRaOT Gesonzcuoctt paboru o6-

CRVKMBARUICTG Nepcoitana ¥ Oe3aBapuftocTh  HACOCHOH -

CTAHUHH.

Huxe nprpoasTci OCHOBILE RPaBwia TEXITHKH Geso-
NMaCHOCTH M NPOTHRONMKAPHEEX MepOnpHATHH.

1. K sxcnayaTaudd HacoCHHIX CTAHIRH  AONYCKAIT
TONLKO MCXallMKOB, ManHUHCTOB # caecapeil, WMewIHx
JOKYMENTH O NPHCBOEIIMH MM KBanH(HEALHH.

© 2. B nomemeirHn 11aC0CHOJ CTAIHHA Ha BHALCM MeCTE
BLIBEIHBAIOT MACTPYKLHH N0 Texflnke (Ge30nACHOCTH, noi-
poduyio uncTpyKuRic no ofcayxkupauuine oBOpYAoRaNMA U
Haras/iHEIC TIAAKATEL,

3. Ilng o0Ka3aHmsd MepBON MeJHIHHCKOH NOMOWE 0pH
HEeCYACTHRIX CAYYAAX Jia HACOCHOH CTANIHH JoJXHa OLITh
40TeyKa ¢ 3anacoM HEePeRgSOYNLX CpeAcTE H MelHKaMel-
T0B. OGeAYKUBAIOIHH NePCOHAN XOMKEHE YMeTh 0Ka23bBaTh
fepByI0 NOMOWE NOCTPANABUINM OT 3JeKTPHUYCCKOTO TOKA,
3UATE NPaBHAA OKA3IAKHA TMEepBGH NOMOINH NPH OMXKOrax H
paHenHsx.

4. DAexTPOABATATEAM N IACKTPOANNAPATYPA  LOMMKHE
HMETh lIa2eHoe 3a3emjende, Bee Bpaulawulnecs uacTh
arperata {coenHMHMTEALnHE MYQTLH, PeMEHHHC mepegaun)
OTPax/a10T UHTAMH, DCHIETKAMH H NPOUNLIMH fIEPHAAMH.
V nepcxonoB ¥ MOCTHKOR uepes TpyOONpPOBOAL! AOMMHBI
ObITE NpOYHBIE NEPHAA.

Ha aaekTpoHacocHbIXx YCTAlOBRAX AQJNKHE OHITH H3QJMIH-
poBaHHHE HICTPYMENTH H mpicnocofaelns (mtadry, Hi-
JHKATOPE TANPAMentll, KOMUJRKTH Tepellociiuix 3a3eMie-
1Wil, PEsnuOBHEe KOBPWKH, NEPUATRH, CABOTH 11 AD.).
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5. Kamaast £acocHAd CTaHUms IOJMIA HMETh APOTHEO:
[0APHGI HHBEHTAPL H CODTBETCTBYIOIYIO CHTEANE3ATIHIO.
PaoTHHKA cTadlipH AQJKHLL 3HaTh TpaBUId U iﬁpHeMHTy:
lHeHHA MOXKAPOS, BOIHHKILMX MpH 38ropaHii nedra, ‘Mdc_
73, & TaKiKe TywelHA [MaMEHH, BOSIHKIIEr0 Yy 3/CKTPHIE

WM AnnapaTob.
cmg. %1?::51 Hacocumg cTaHuM NOMKHE OHITh OCBELIEHH
Tak, 4T0OH MOMHO Ouifo DPARUNBHO H Gesonacio o0Cay-
rperaThl M Bee YCTPOACTBA.
}KHEIETT]I;;:A&J:T, cMasKa gauf“a'renef{ H HACOCOB Ha Xolv,
NOATATHBAUNG GOATOR Ba ZBUKYLIMXCH HACTHX MEXAHIIMOB
TCH,
" g‘.ml![%?elgxeﬂue HACOCHOY CTaHUMH He CAeayeT 3arpo-
MOM1aTe TOCTOPOHHHME npeiMeTamMi. [1OJEl, JECTHHLE
AOJIKIIL] COAEPMATECS B UHCTOTE, BeHTHATLAR NOMELCHIA
A0JHKIIA OBECTEUnBATh oAy JHCTOTO BO3AYXa H TeMnepa-
Typy me Boace 30—35°C, Temneparypa Buwe 10°C ue no-
NyCKaeTes. ]

Sp TexnuKy BEIONACHOCTH HA WACOCHON CTaHUMH OTBE-
4aT cMcHHBE MALIHHHCTH, a o0LHA KOHTPOJNB OCYILECT-
RAFET MCXAHEK.

KOWTPOQIBHLIE BOMPOCH

. Upo TawDe TAAHORAN CHCTCMA TCXHHUCCKOR SKCILIYATANHA HA“
CotREX eTadugi? 2. Kakpe TepMulEl UPUMEHSINTCA B YCAOBHAX nAaHo~
BOJi CHCTEMH 3KCOAYaTalnuu? 3. UTo Takoe «CTpYKTYpa PeMOBTHOTO LMK-
ga»? 4. [lepeucauTh MeponpHATHS, ofecmeylBaioilke AEACTREHHOCTD
[LTAHOBOR CHCTEMH TEXNHIECKON SRenayatanmd cramuuu. 5. Kakam po-
kymenTannA HeoGXorMa HA HACOCHLX crannuAx? 6. Kawke paftl pac-
XOQHBIX CTATER RKIQYAIOTCH B CMCTY SKCTIAYTAIOHHHIX PACXOAOE 1d-
cocioil craumua? 7. Hasopnre npAMepubie TEXHHKO-JRONOMUIeCKWS ne-
KazaTean uacocuoil cramuyd. 8. HTo nOBMMaercs NOJ TEPMAROM <0pT-
rexmaan»? 9. Kax oprannayercs YNpae/jeyde HACOCHLIMA CTAHUHAMH M
kak Gopwupyerca ee wrar? 10 Kro orsevaeT 3a sHeJ[ERMC npoBe-
AeHME [LIAHOBON CHCTEME TeXHHYECKOR PKCIAYATAlRH WACOCHHIX CTail-
und? 11, Kawomm ofd3amdocra HIDKENEPHO-TEXHHUECKOrG  ftepronana
erapuui? 12, Uro BXOOHT B OGAANHOCTH AEKYPROre NEPLCHaA2 HAcoc-
Bof cranup? 13. Hasosute ociobume Npapuia TeXHHKA Ge0NacHOCTA
nps paboTe HA HATOLHLX CTARMEAX. .



FrTABA I
OBCNY)XHBAHHUE HACOCOB

Iast Gesapapuiinoll paGoTH HACOCHOR CTHHUEM Heo6Xo-
IHMO MOAAepHHBATL BCe y3JL HAacCOCHOrO arperata B Hc-
npasHom coctoanuu, TloxazaTtedeM NPARHARHOrS obCRYMU-
BaIHA HACOCHOID arperata fABJASeTCH COOTBETCTBHE OeficT-
BHTebIEIX NAPAMETPOR HACOCA €r0 NPOEKTHOH XapaKTepH-
ctake. [Togaua Hacoca ¥ CO3/ABACMBI HM HANOP T0JMHLL
ofecnedsTh €rc MaxcHManbHbti . 0, A Ipn ofcaysuna-
HHH HACOCOB HA/0 TOCTOAHHO CAEAHThL UDH MOMQUIA BOAO-
MEpOB, MAaHOMeTPOB, BAXYYMMETPOB, CTeTYHKOB noTpelage-
MOR 3/IeKTPOSHepPrHH 32 pafoToll OTAEJBHEIX ArpelTaToB H
Becefi HacocHolt craHumny. ToNBKO NpapaabHee obedyKiBa-
HHe HACOCHOR CTaHUWH ODECHeYdT 3SKOHOMMYHY0 paloty
Bcex ee Arperaros,

§ 1. NIOATOTOBRKA HACOCA K NEPBOMY NYCKY
NOCJE MOHTAKA H KOHCEPBALLHH

[Mepen nyexoM Hacoca B pafory HeOGXORRMO erd 0CMaT-
perb. JefcTBYs COOTBETCTBYIOWIMMHE KJIIOUaMH, HYMKHO NDPO-
HEPHTD 3aTHXKY (DyHAAMEHTHEIX GONTOR ¥ KpemjeHue fe-
Taleit Hacoca MexIy colofl

MyHpameHTHEE GOATH 3aTACHBANT AC OTKa3a, HO BO
HalexaHde cpesa BO BPeMf NYCKA HACOCA MX HYMHO OTIY«
CTHTL Ha mOA-o60pOTA Tafiku.

Tafiky EPBIIKH HACOCA, KPHIIEK NMOAINHIHHKOE, coelf-
Hehinfi BCacHiBAWIETO H HATOPHOTO TPYOUNPOBOLAOE € Haco-
COM NOJAXKEM GEITh 3aTAHYTH A0 OTKAa3a.

Tlepen nyckoM HacOca BPOBEPHIT CambHHROBHE yiI-
JIOTHEHHA M COCTOSHde MOJAWHTHEKOB, HaBupaloT COAHZO-
JIOM MaCAeHKH H CMa3nBaloT TPYILHecH NOBEPXHOCTH. Mac-
MAHGE BanHy TOAUNHKKOB TIPOMHBAIT KEPOCHADM, KOTO-
PHi 3aTeM CMMBAIOT MacaoM. Macno saaHBalT GUABTHO-
BaHHOE MJM HenocDeiACTBEHHO gepes GuALTD.

ZAA pesHHOBHX MM AHrHOOMLBHX BRIafHIIed (cKie-
eHHHE TOHKHE Oepe3osHe IIACTHHH) CMAa30YHHM MATe:
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PHANOM CRYMWT waCTas BOLa Oes mpumccel meckd, ana o
EpYTEX B3BelleHHBIX TacTHW. [lepex mycKOM arperara moj-
COCAHEAIT TpyGonpoponpl, NORAWINHE BOAY K TOMMUIHM-
HAKAM, & N0 HHM IYCKAIOT CMa3OuHym BOAY. TOJADEO NOTAS
npeBepKA HOCTYUNEHAA CMas0uHOR BOAL K TOXMHNHHKAN
b AQCTATOYHOM KONHYEeCTEE MOXKHO MyCKaTh HACOCHEIH ar-
perat B padory.

Ilpu nepepaue 2leprad OT ABUTATENH Hepe3 peMeHb
NPOBEPMIOT ero NaTHMERWe W CHIMBRY, ofpamam BumMaune
Ha To, 9TO0n MOE Oui HAOPABJEH M0 ABAMEHHI) PCMHA.
3aTeM, MOTARYB 3a pemeHb, HYXKHQ TPOBEPHTH JEMKOCTb
MpOBOPAYHBAHHA IIKHBOB.

B BojonpHeMHHKe OCMaTPHBAIOT CEpPOYAEDRKHUBAILYIO
pewseTky. 1IpE 23coDeHMH PelleTEU MABARUIHMA NpeAMe-

TAMH e OYRILAMWT,

§ 2, 3AJIHB HACOCOB NEPEJ] M¥CKOM

BoNBIHHCTEG UCHTPOfEKIMX HACOCOB IYCKaloT B pPa-
60Ty TOALKQ focAe zaNOIEeIIHA BeackBawowero Tpy6o-
apoeoia W caMoro Hacoca BOJoM. .

Beacnpawmuit TpyGoNpoBon H HACOC 33N0AHAKT BOROU
PA3ANUHLIME cnocobaME,

3anmp macoca ppyusyw. Takum crmoco8oMm  3anHBRIOT
IeHTpoSeK e HACOCH B IpocTeluiuy yeTaHOBKax Nmpy OT-
CYTCTBHH BOIH B HANOPHOM TPYSONPOEOAe W HAJHUMY NPH-
eMBore KaanaHa.

Jlng 3aNuBa Hacoca OTBHHYHBAOT 3amyIIKY, KOTOPas
HAXOAHTCA B BepXHefl WAcTH KOPIyca R4coed, H Uepes OT-
BepCTHe 3afHBalOT GOAy. EclH Ha HacOce eCTb BO3LYINHBIHN
KpaH, er0 IOJHOCTbIO OTKPHBawT. Hacoe saansalT Ao Tex
Nop, NOKA B3 IWIRBHOFA QTREPCTHA WM BOIAYMEOH TPYOKH,
o6OpYIOBaHHON KpaHom, He mofjeT Boja Oed Hy3bpbKOB
BO34YyX4d.

3aaue nacoca w3 Ranopnoto TpyGoniposopa. DroT cnoced
MOHO IPHMeHRTE TOJBKCO NPH HAJAHYHM BOAB B HANOPHOM
tpybonpoBoe, [TpH orcyTcTBYH 00paTHOTC KianaHa HACOC
3a/HBAOT H3 HaNopHEOro TpySonpoBoda, OTKPHEB PeryaHpo-
pouHyio zansuxky. Ilpr sToMm Jnig BLINycKa Bo3nyxa OT-
KDHBaOT Kpay Ha BO3AYWHOK TPyOKe #iM Bepxmion 3a-
IYUIKY.

Tipu Hanugun ofpaTHOrc KJanaHa BcacbiBaoutili TPY-
GoRpOBOL M HACOC 3ANOJHANT I3 HaMOPHOH JHHHE 4Yapes
crennadpHEEE 06Boj, o6paTHOre KianaHa no Tpyfe Maaoro
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HHaMeTPa, KOTOPAs BO BpeMS
paGoTH Hacoca A0MXEA GHTh

CBIBAIOUIHE  TpyGompomox K
npHeMEHE KianaH mnpH  3a-
IOJHEHHHA BOAOA H3 HAOp-
Horo  TpySomnpoBoaa  pac-
CUHTHIBAIOT HZ AaBJCHHE B

HATIOpHOH JMHHHH,
AsroMaTHueckuii  3a04B
RO3MOMEH TOJBKO TPH HAaNH-
YHH OpHEMHOr0 KJaRana Ha
Pue. 108,  Cxema apromaTiue- KOHIE BCACLIBAIOWEH JIMHAHH.
cxoro fanmea Hacoca w3 Hamop- Ha pucydkax 100 w 103
?T‘gon?)i::a:nnnmnamun ROAY ¥ anﬂCTaBHeHH xBe caMbie
' NPOCTHE CXEMH aBTOMAaTHYe-

facecy; 2 — Gavok; § — wapasoi
peryanpopoyneili  Kaavan, 4 — soao- CKOTO zaJIMBa

BOj, AN HancAdehHs  Gagka, 5 —
nnnop}mn‘ TpyGouposon; & — obpar- y01‘p0ﬁCTBO, Haoﬁpamew
HER KA. Hoe ra pHcyHke 100, meficr-
ByeT CJENYIOIHUM 0O8pasoM.

Boimle nacoca Ha CHEUMANBHBIX KPOHIITERHHBIX HAK HA
MeTalJHYecKknX HaNKaX yCTaHoBAeH GAavoK 2, M3 KOTOPOTO
3aJIMBAIOT HACOC H BCachlBarommi TpySonposon no rpybe f,
NpRCCEAHRETHON K HANOpHOMY naTpyOKY Hacoca yepes 00-
paTHHi Kianas 6, Bak HanoaHAETCs BOXOA BO BpeMA pabo-
TH Hacoca 1o TpyGe 4, NPACOSAHHEHHOR K HATIODHOMY TDPY-
Gonposoay 5. BunyckHoe oTBepcrie TpyGm 4 ciafxeHo
I1apOBEIM PETYAHPOBOUNEIM KianawaoM 3, KOTOPHE aBToMa-
THYECKH 3aKpuBaercdl TPH HamoaueHdwH Oaxka xo Tpebyey
MOH OTMETXH H OTKPHBAeTCH NpH cpaboTKe TOPH3DHTA.

danue Hacoca npH NOMOWH BakyyM-Hacocos. Jlas co-
31aHUA BaKyyMa B KPYNOHBIX Tacocax HA HAacOCHHX CTaH-
UAAX ITHPOKO NPHMEESIOT BAKYYM-HACOCH {[OPLIHEBLIE X
BOAOKOMLUeRHeE) . B HacTofillee BpeMda Ha HACOCHBIX CTAH-
UHAX NPHMEHAIOT BOZOKOJLUEBHEe BaKyyM-Hacockl — Haurbo-
Jee NPOCTHe M -KOMmakTHEe {puc. 101). :

KpoMe ponoxkosnuesvix nacocor thna KBH u PMK, B
nacTosiliee BPeMA H3TOTZBAHBAWOT BOAOKOJABlUeBuie Ba-
KyMM-Hacocw npoctoro aefictnua tsina BBH u apofinoro
aeftetrun JIBBH (FOCT 10889—64).

MakcHvanbHoe pazpemenne, cosfaBaeMoe BoJIOKObIIE-
RBIMH BAKYYM-Hacocamu, hocturaer 0,00—0,095 MITa.
OnTHMAansHas mojada BAKYyM-Hacoca HaGJIo/aeTcd npH
eakyyMe ot 0,04-—0,07 MIla.
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Puc. 101, Bogokoasienofl sakyym-macoc KBIL

PacueTHoe paspexenne, cO31ARECMOC BaKyyM-Hacf)(:OM,
AONAHO ObiTh PaBIio AOTYCTHMOM BAKYYMMETPHUECKOH BHI-
cOT®e BeachiBamug lcuTpodexnoro nacoca. Ilagawy Ba-
KyyM-llacoca npH era noafope OUPCACTAOT  BPEMEHEM,
HOTPeBITHM AAA COINAIHA PACYSTHOTO Pa3pere s, nMpHIN-
MaeMoro 3—5 MuH,

Ha nacocuofi cTauIu# yCTAHARJUBAIOT Lic Meiee ABYX
BAKyyM-HacocoB (OAHH — pafouli, APYrodl — 3anacHoH).

Cxema YCTAHOBKH JIJI 33JHBA NPH TIOMOLLM BaKyyM-HAa-
coca m3obpamena na pucyrxe 102 Orcacupaomwas Tpyda

Puc. 102, Cxema 3&714BZ NpH [OMOIUHN BAXyYM-HacOca.
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BaKyyM-Hacoca NolcoeddHseTcs K Bepxueli TOuke 3ajgnpae-
MOTO HacOca, 4 HanopHaf — K Dauky MM HenoCpelCcTBeHHO
K KaHaMH3aUuMH. -

IMepes nyckom BakyyM-nacoc sanusamT Bodoil, Ilpu pa-
GoTe macoca HEOGXOZMMO, YTOOHR Yepe3 HETO HenpephIBHO
HUPKYAUPORAAZ BoJa ANA NOAAEPIKANNSA NOCTORHNOrS ofbe-
Ma BOAAHOrO KOBLA IJ8 OTBOda Temaa, Jns 5Tofd Hedw
K OTCACHBAWOWMEH JHHHHE ICBO/NTCH BOAA OT ClCIHAALHO-
ro Dauka uae BonOhpoBUAa, TeMIepaTypa BUAM, RHPKYAR-
pylolell B BaKyyM-HACOCe, He [QJMHA INpEBBLUATH 40—
50°C. Harpen perynupyeTcs H3MeHeHHeM KOJIHYECTBA UHP-
KYJHPYOIleR ROABL.

BakyyM-HACOCH MOKHO MRAMEHATE TONLKO NS pafoTH
Ha ynCToA Bode. HMX BHIKIOUAOT TOrAA, KOTAA BaKyyMMeTp,
YCTaHOBACHHBIT HA oTcachEawcmled Tpyle, nokamer Tpe-
Gyemoe paspemesnue, [IpH o>TOM yoaoBHY BRAWMAOT NeWT-
pobemunil 1racac.,

§ 3. IYCK HACOCOB B PABOTY

flyck uentpoSemumx uacocos, [Tocse aanoAuenus pea-
CEIBaOIlero TpyOOmpoBoAa wu Hacocd BoJoi HeoGXoAHMO
IpeBepUTh NIOTHOCTL 3AKPHITHA 3aJBHMKH HA HAIOPHOM
TpyBonpoBofe {oNa pomlla GHTL MIOTHO JaKPHITE).

HenrpoGemyblit Hacoe BRANTENT & DAGOTY OpR 3AKpH-
TOH 3aABEMKe, Tag KAK B 3TOM clyyae Hacoc moTpelasieT
MUHHMAJBIYI0 MOUIHOCTR., D70 OcoGellHO BasKIO TIPH TycKe

H-2 7 -4 7 Ta 025
.*.-’5 ??-?
j‘ Hg { li I\ 7o

| T [ )
o [ S T S

| ] | t [ I

] L4 1 I S 1

g & 8 & 8 &
)

Pue. 103, XapaxrepucTury na-
cola,
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HAc0COB, TpPHBOAMMALIX B PafioTy KOPOTKOAMKNYTHIMH
SJEKTPOABATATEIAMH, ¥ KOTOPRMX TOTpeGanenan MONHOLTS
B MOMeUT Ryckda B 5—6 paa GoJpiue HOPMAABHOK.

B HacocHHX YCTAHOBKaX, PABOTaOIIMX (04 3JBJIHBOM
(¢ oTpELATeshHOR BLIZOTOH BCACHBARHA) AW NPH CHCTEME
AEPEKIOYeHEA BCACH BAIOIIMY TPYSOUPOBOAOE K HACOCAM,
3AABKIKKL, OOSCOCUHRACUIHE NIOUBOL BOJAK K HACOCY, AOJK-
jer OLITh HOAIOCTLIO OTKPLITHI,

B ycTaropKax, HM2WOMHX ROABOE BUAL K CAABIMKAM Ha-
coca B DOALMIHAKAM N0 CHeNHAABIBIM TPYOKaM, HeoOXo-
JHMO OTKPHTb Kpafdn H yOeldZthed B Mofade  CMA3OIACH
podsl. ToABEC mocae TOrQ kak Oyiler fcio, 4YTO BOXA Ha
CMAasKy ROALMIIIAKOS NOA2ETCH B LOCTATOUUOM KONHMeCT-
[e, HAacOCHE arperar MOXKHO BKIIOMATL.

Brawvenne Hacoca, COeIHHENNOTO ¢ HHFKOBOJLTHBIM
SACKATPOABHTATENEM  sAacTiuliof  MydTofi, NPOHIBORHTCH
HAMKATHEM KIOTKH «lIYCK» MATTHTHOrO NYCKAaTeJf.

Ecau Hacoc npuBosuTcs B paloTy 0T ABHraTens depes
PEMeHHY lepelany, TO NYCE Hacoca OCyleCTRANETC no-
CPeCTROM XOAOCTOre WKUBA, ToALKO TQria, KoTAa fBHTA-
TeJb pA30BbeT HOPMAJBLHYIO MaCcTOTY BPaLleHusl, HyKHO ne-
PEBECTA PEMeHh & XOJOLTOTo mKHBa Ha paboumi. Tlpome-
DU WO MAHOMETPY LaBAEHHE, CO3KANAEMOe HacocoM {OW0
JOAKHO 6HTL GOABUIE padoycro Kapjellds}, NOCTENEeHHO
OTKPHBAIOT 3a/BHXKKY Ha HanopiloM Tpy0onpoBofe, TeM ca-
MEIM J310T BOSMOXKHOCTb BOJE NOCTYHATh B HANOPHBIH TPY-
gonpeoson.  [lpy oreyrerauy  wanoMeTpd  Ha Hacoce ero
NYCKAIOT, OTKPHIB 33 IBIMKKY 11a wanoprom Tpybonposone. 3a-
JABHKKA AONMHA OTKPHBATLCH uepes |—2 MHE nocae nyc-
%2, KOFfa 1aCOC Pas’obbeT TOpMantuoc npanjehne. [aw-
TeahHaf pafoTa DpPH 33KPHTOH 3aJBHAKE HArpeBIetT BOAY
H He 0NacHa, HO [IPH HarpeBaHHH BOA MOIYT PacLulPHTbCH
LeTany HACOCE W PACCTPOMTBCH HX COWICHEHHS, 4TO BLIZ0-
Ber teHapManbuyw pabory Hacooa.

Jlas npoBepKAa BHICOTHE BCACHIBAHNA BO BpeMst paGoThl
Hacoca OTKPHIBAIOT Kpa¥ BAKYYMMeETDa.

TIpn nycke Hacocob, NPWBOAUMLIX B PafoTy OT 2ACKTpO-
Asurarenell, HeOSXONHMO HabMOLATL 38 MOKA3arlHSIMH BATT-
METpoB, AMIEPMETPOB H BOJBTMETDPOB.

flycxk snacoca ATH. Tlcpea nyexom nacoca B paloTy
HeOGROJMEMO DIPEIE BCEre CMOUNTL POSHHOBLIG BKJAIBIIH
NOAIUHIHAKOR YyHCToR Boslod. Jas 3Toro oTKPLIBRIOT KpaH
BOAOSAJIHBROIC TPyOOUPOBOAZ ¥ BOHA, CTEKA BIIH3 no Ba-
Ay, CMAUMBRCT DPEINUCRLIE NOMLMNEHKY, Wpelynpexsaas

13 Banas M WG 193



TeM CAMEIM Barap Brraibibien 1 BeIX04 HACOCH H3 CTDOR.
3aTeM noBODAUMHBAIOT PYKOH POTOP 3JACKTPOABHTATRAA,
4TO0H yIOCTODEPHTLCH B OTCYTCTBHH 3aKJAMHMBAHHA MJH
sacpamas Bajta. ITocme aToro BkaiguaoT sllekTpoABra-
Telb H HeMeAJeHHO ocTaHaBauealoT ero. Ilpu npasuibHOM
noAKJIICUety (a3 POTAP AOKMKEH BpalLaThCH NPOTHB Ya-
COBON CTPOJIKY, @ P [FeMpaBHABHOM — NOBepHeTcs Ha ie-
HOTODBIH YTO Mo 49acoBOR CTpellke M PEe3Ko QCTAHOBHTCA
BCIedCTBHE 3AKJIMHABANHS OQHOTO M3 INAPHKOB KOHTppe-
Bepea. B 3ToM eayuae HYMKIIO HePCKIIOUHTE (A3 2JeKTPO-
Apurate/is. Bo nabexaHue paspillunBaHua pe3bOOBLIX Coe-
JHUHEHHR CceKUnA Bala Hedb3f JAONYCKATR BpalllCHHA POTG-
Pa 1no YacoBOi CTpedxe, eclH KOHTPpedepc 1¢ cpafioraer
LPH HENPABHMBIOM 1OAKIIOUCHHM das.

Hacoc nyckawT npH 3aKpBITOR 3aABHMXKKE NYTEM BRANO-
uenksl B palboTy SACKTPOIUBHrATEds, 3aTeM OTKpHBAlOT 3a-
ABMKKY. TTocde NeARMeHMA BOAB H3E CANBHOTO TPYBOUPO-
BOJa TANOAHAT 3aldBHOH Gak.

Takum cnocoGoM nyckzior B pafoTy H BUHTOBLI apTe-
sHaHCKHe Hacocer THma BAH.

ITycx  anekTponorpymumX Hacoces. TlpE monTaxe
MCKTPOROTPYKHBIE NACOCH YCTAHABAHBAIOT 001 YpOBeHL
ropel B ckBaxdile. IlosToMy npH npaBnJBHOM MOHTANKE
HACOCOB OTIIA/IaeT HCOOXOABMOCTL B KX 3a/UBHC.

[Icpace BRIWUeHKE HaCOCE AONYCKACTCH He PAHDLIE YeM
Uepes Yac TOC/Ae clycKa arperaTa B CKBAMKHHY, STO Heob-
XOAMMO NS 3amoJieHHs BOJOf 11acoca.

Ilpi nycke arperata 3aipeka Ha HanoploM TpySo-
ApOBOJe Kol Ha GHITH 3aKpHTA.

Itycx oceswix macocom, Ocepule Hacocw (npomemiepHmic
H MOBOPOTHO-A0NACTHLE) NYCKAIT IPH OTKPLITON HalopHOM
3aJBUXKe, TAK KaK B 3TOM Clyyde HAcOC nOTPeBAACT M-
HHMAaNbIIY0 MOUIHOCTE.

[MoropoTiio-ronacTHEe HACOCH NycKaloT, YeTallOBHE J0-
nactH pafoyero koJdcea 112 MEHHMAABNER ¥roJd, H TOAbLKO
flocsie AOCTHIKEUHA ATPETATOM HOPMaJbHOH yacToTw Bpa-
lennd FonacTH paGovero Kojdeca yCTARARANDANT Ha Hea-
XOAHMBIR VIO,

§ 4. ¥X01 3A HACOCAMH BO BPEMS PABOTHI

Bo ppems paGoTh Hacocnoro arperaTa Maunjgpcr jias
COCHOH YCTAHOBKI JOJKCH C/eIuTs 34 TIOKa3alusdMm Ipu-
GopoR (MAHOMCTPOR, BAKVYYMMETPOB, CHOTUHKCE 3eKTpO-
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SHeprin, BOJALTMeTPOB, 2MNepMCTDOB, BATTMETPOB);, 3&
TeMiepaTypoll NOAMIHANHHKOD W CAALHWKOB;  [PHCAYLIH-
BATBCA K IIYMy B HACOCe M CaeAHTh 33 OGLWHM TeXnhye-
CKHM COCTOSIHHEM HACOCHON YCTAHOBKH.

Jlnst Hanboaee sKOHOMHYHCH paboThl HacochoR yerarnop-
KR MeoGXogMMO, 4TOOL B COOTBETCTBHH C XAapakKTCPHCTHKA-
MH HACOCUWX arpcraToB DPasBHBZeMBle Hamophl W MOjlada
o6ecoeunAnady MaKCHManbHell K. T, A.

B ncppefl mepHOo 3KCNAYATAUMH KACOCHMWX CTAHUHE C
PasfeILHEIMH (ydlaMeHTaMH 10 MAIKHE H cTeHbl 34aHud
(FedTouHEIC (hyHAAMEHTH) BO3MOMHa HepaBROMEPHAR HX
0CAlKa, UTO MOMET BH3BATh NEPEKOC BajoB, 4 BMecTe C
3THM TEperpes NOAMHNUHKOB, CAABHHKOB H H3MeHeHHE
HOpMAJILHHIX 3330P0B MeXIy paloudM KoJlecOM H ym./oT-
HUTeNbHBIMH KOJEBEIAMH HacOCOB.

HaMeHeHde 2a30D0B MOKeT OBITH HACTONBKO GOJBLIAM,
uto pabouce KoJeco Bo BpeMs paforel Gyner 3aleBarTbh O
HENONBHM¥HEE JICTAJH, RBLI3LIBAA EX H3HOC H YMeHbIleHHE
g M. A. arperara. Bo BpeMd sKCnIyaTallRE HACOCHBIX ar-
peraTos HeoOXQAMMO CJHeAHTh 38 TEM, TTOGL He GHLI0 HIHO-
ca Jcnarox palGouero xoJeca, MEPHOAWYECKH KOHTpOJHPO-
BaTo I"E.pMeTPI‘-lTIOCTb CTBHIKOB, HAXONAIHXCA noL AaBJeltd-
eM, 3aTAXKKY raek 0OJTOB, COefHHAIOUHMX OTMEJNBHBIE ¥3-
AN arperaTa Memxay cofoll, saTskKy JyHiameHTILIX
GONTOR,

[Tpu nosBrenuu BEGpauuu pajda Hacoca, TpyGonpoBoza
HJId APYTHX uacTell macocHOH yCTAHOBKH, NDH MeTaalqye-
CKOM IIyMe, HEHCAPABHOCTH apMaTyPLE H NPOMHX HeHCOPaB-
HOCTAX CJAelyeT HeMeAJdeHHO OcTAHOBUTh HacOC, BHISBHTE
nrpuuHry, yerpanuTh ee, Ilpu paGote rHApomexaiideckoro
0GopyA0oBAHHA NeODXOAHMO NOZALPXKHBATL BCC YACTH ar-
perara, ero ¢yHIaMCHTA M TO0Ja MalIMIHOro 2ajxa B NoJ-
Hofi uywcroTe. [ToMemenue BOJAH3H MexaHH3MOB ybupaer
LeXYPHBI HJIH KTO-TO Apyroit nod rafliogenHeM, a ouHCT-
xy # 06THPKY MeXallH3MOB BLITOJHAET TOJBKO CaM JEXYp-
HHIH,

Bee nponveks Macaa H BOAW B 050pYAOBAHMH ¥ TPYyGO-
nponojax HeofiX0LAMO HeMELJeHHO YCTPaHsATh.

Pezepsnile HacOCH HY:KHO BKAouath B paboTy ha 20—
30 MuU He pee oANoro pasa B 10 gHEH, a MOMAPEHE Ha-
coclt — Ha 5—10 MuH exelHeBHO.

{IoTpy:KHEIE HACOCH OUERb YYBCTBHTCJIBHLI K IlepeMeHs
pexuMa pafoTh! M uYacTWM BRalodcHusM. [IpH Henpéphis-
Ho# paboTe HX JeTaqn npkpafaTeiBaroTcd, a NMPH 4ACTHX
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OCTAHOBKAX U BRMIQUYEIHSX NpHPaloTHa Llapymdercd, BO3--
HEKaloUlHe Opd 5TOM TOJA4KH CHUMAWT [POMIOCTL pHaa
ACTajefl HACOCA W YXYAWAKT paloTy QUALTPA CKBAMHHL.
HMostomy rpadur uX mojaus HOJXKeH OBTL DPABHOMEDHLIM -
# §e3 NepepwnoOB,

OupT KCOAYaTanHH HZCOCHHX ATPETATOR [10Ka3HIBALT,
UTO OCHOBHHIMHA ysaaMu, 0bcclednpaloulmy Gecnepeboiinyn
H Oezasapubnylo pabory, ABIAOTCA NOMHIHNKH H Cadb-
Hukd. Tlos7OMYy yXORy 3a HHMH HYMHO Vledats ocoloe
BUHMAaHHE.

Ha6nonenne 3a moxasanusMB MaHOMerpa M BAKyyM-

- meTpa. MaHOMETDH ¥ BAXYYMMeTpH, YyoTAMOBXeuHHe Ha
HacocaX, cHa(xKaT KpaHaMu AJS BEKJAOUCHHA HX TONLKO
B MOMEHT KOHTPOAA noxasanui, Hpubopw n0a®use noka-
3HBATHL HOpMauabHoe pafouce ZabielHe H paspexende. Ko-
JeffaHRA B {10KA3&NMAX MPHOOPOB YKA3HBAOT HA OTRACHE-
HHe OTF HOpMaJbHeH pabortd arperaTa, Hanpumep, npu 3a-
COPEHHH CeTKH [DHEeMHOTO KJAaNaHa, NDJCcoce BO3NyXa uepes
BODOIKY y HPYEMHOTO Kadamada H HelnJOTHOCTH CcOegHHe-
Hus TpyO BCACHBAWIMErO TPYGONPOBOLa IOKA3AHAS BAKYYM-
Merpa OueTpo cuwmanTen, Peskoe najienne AABACHUL CBY-
JeTeJbCTBYeT O NPOPHBE HarieraTedbHora TpyGonposoia,
2 yBEAAYCHRE JIABJEHHA 110 CPABHERHIO ¢ pabOuUAM MOMET
ObiTh BEI3RAHO YpesMeDHBHIM 3aKPHTHeM 3afiBi:KeK Ha Ha-
mopHoM Tpybonpopoie. '

Tlpu paBote macocnoro arpefara uyxno wadaofars 3a
NHOKA3adHAMH 3JIEeKTPHICCKHX DPHGOpoB. HopuManpHue no-
Ka3aHus aMIepMeTpa H BaTTMeTPA, AOJXKHB OHITE OTMele-
HH KpacHof uepTol, OTKNCOHEHH B NIOKa3alHax npHGopoB
CBUACTEABCTRYIOT O HAPYLHMK HOPMANBHOA palorsl.

Ha6monenne 3a paborali nogmsnuuxos. [Ipu Iepsom
Tycke Hacoca B paboTy BeolxoluMo CAesHTb 3d TeMiOepa-
TYPO# Macna MOAMIHITHEKOE, KOTOPYID H3MePSIOT TepMOMeT-
PoM (y KpyTIHEX HACOCOB) M H2 QULYITb, IPHJACHKHB PYKY K
KOphnycy IOAIIHNHHKA (¥ MeJarux Hacocos). Ha Mrormx
COBPEMEHHHIX HNACOCHMX CTAHNHAX TeMIOepaTypy olpefe-
ARIOT OPH NOMOWY AHCTAHIHOHHEIX 3JEKTRHUECKHX TEpMO-

- Merpos, TeMnepatTypy Macsa u3MepsiioT A0 IycKa arpera-
T4, 4 3aTeM uyepes kamaue 5—10 MUH KO Tex nop, HOKA He
YCTAHOBHTCA NOCTOAHHOE 3HAYEHHe,

CopT Macna A0NKeH COOTBETCTROBATE YKA3aHHAM 33BO-
Za-faroTosuTead. TeMmepaTtypa BRAaABILEH TOAMHNHHKOB

H MATH He J0/MMkKHA GEITE BHlle TeMIepaTyprl OKPYHRaomen -

cpefir Doee uyem Ha 43°C u He moaxna mpesblrats 80°C. -
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34 TeMmepATYPOH MOAMHNIHKOR 4rperaTd, Macaa o oxaan-
fawiiell BOAB HYMKIO BECTH CHCTCMATHUECKHE HabnwIeHHR.
TemnepaTypa Pronauiell oxnampaanulei BOAL He LOJKHZ
GuTh Godeme 25°C, a BHIXOAHuleH — He NPCRBINATL TEM-
mepaTypy Bxonnmeft Gojee uwewm fa 5°.

TIpr nocreneHHOM BO3pacTaHHW TEMNEPATYPH Teld ni-
1Bl HAH ONHOTO H3 NONMHMHHKOBR Ha 2-—3° TPOTHE HOP-
MaNBpHOf HX TeMIePaTyDH caelyeT TPOBEPHTH CHCTEMY
cMa3KH M NPOR3BECTH HCUHITANHE MACTA. N

Ecaw nopHUeHHe TeMIepaTypPH MPOAOJAMEETCH, THAPO-
arperar Hajp OCTAHOBETE H NPOHIBECTH PEBHIHIO.

TIpuunnof 2HAYMTEALIOTO HATPERA MOKeT OHThH 3arpi3-
HeHHe MAC/g, MA0XadA NOAMOHRA TPYUHXCS MOBEPXHOCTEH H
HEAOCTATOYHOE KOAHYECTBO €ro. HeoGRosume Takme cne-
AHTB 33 CMAZOUHBIMH KONbIaMu, 9T06H 0N CEOfOAHO BPA-
MaqMCh BMecTe ¢ BAJgOM M DABHOMEPHO paszGpEsrasafii
Macao. YpopeHp Macia B NOAIIATIHKE AOJKEN HaXOLETh-
¢ Yy uepTH, BameceHHOH Ha MacJOyKaszarenc.

B redenwe mepporo MecAla SKCILIyaTallHH HACOcA MAac-
JO HyKHO MeilnTh yepes 100—120 u. YV Gal6HTOBBIX 1OI-
IRNAKOB MACKO MOUSOT uepes wamxuue 10 mued. B mo-
cllefyOUIHe Mecsinbl SKCMAYATANMA MaclAo MeHTIOT Hepes
800—1500 u. ' :

Ilpn Kamfoit 3aMeHe Macha OCMATPHBANOT BKJISIHUIH,
oBpamas Mpu 5TOM 0cefoe BHEMAUHE Ha COCTOARHE Habdn-
TOBHIX NOBePXHOCTEl H TNOBEPXHOCTHHIX LIeEK Bala.

¥V JIHTHOPOMEBHX HAH PesHHOMeTANIHYEeCKHX o HIRTIIH-
KOB € BOAMHOR cMasKoi HyXHO CIedHTH 3a nojlaued BOJHL-
B FOELIMTIHHKE H ee YHCTOTOR OT alpasHBHLIX NPHMECEH.

CeThy $HWALTPA, NDORYCKAIOWLT0 BOAY K DOMNMIAHKAM,
clleAyer 4acTo npoMHBaTh,

TpH aamTeapREX OCTAHORKAX HacOLDB JAWTHO(OACDHE
LDONUHIHAKE H BaJg BLIHHMANT, CMA3bBAOT COJRADIOM H
XpaHAT Ha cKJaaje. .

CMa3WBaOT ACIMMNHHKE MAIIANHBM MacioM JL Typ-
Gundam T H M, Kotopoe sanupaior B MX Kopryc. Macio
AR CMA3KH NOFLIHOHHKOB ROJKHO OHTE TPOHWILTPORAHO.
Ecap B Macaaupe BaHHB 3aTHBAKT Er0 yepes GUILTD, TO
nepel XakaAoR sanuekofl cerru QuanTpa owHinART OT
rpsasn. L

PeayHoBHe MOAUMNEAKA C[Ma3HBaTh COMHAOAOM - HAH
KAKAM-AHB0 APYTHM MAacjoM Helb3s, .

HaGawaeude 3a padoTofi CaibHUKOR. Bo BpeMs. paGoTH
Hacoca HeoBXOAHMO CJEIHTE 33 COCTOSHHEM CAJIbHHKOB.
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Hocae nyexa macoca 8 paloTy CeAyeT OTPCrYJIHPOBATE 3a-
TEXRY cadsHuka. Hopmaawmofl pafoToli calbHHKa CHuTA-
€TCH TAKaf, NPH KOTOpOR uepes TelO cafbllAKa NpoCcaydH-
DAETCA BOAA OTHACADHLIMA KafAiMu ¥ TeMUepaTypa ero me
npeeniiaer 60°C,

UpedMepnaa 3aTHXK4 canapliika NPUBORAT K ero nepe-
TPeBY H YEEJHYHBAET LOTPeOGIMCMYI0 HACOCOM MOINIOCTE,

¥ nacoces tana JI Bosa CAYMUT YIIOTHNIOIUEH cpenoi
H PeJoXpanfAeT wicoC 0T nONAJAHUA B el BO3Ayxa. [To-
FTOMY HYMHO CeNETh 3a TPYOKaMy, [OIBOASIWHMY BOAY K
caabupkaM, OHH JAOMKHEL OBITE MPCTHIMH,

Ilpu rexocraTouroil canbHHXOBOM HalHBKe Teub Uepe3
CAJbHHK YyBelWyHBacTcH, B sToM cayuae K uMcioniciict
CATBHAKOBOI HaBuBKe 108ABNAICT NOBYIO H, DErYJUDYS 3a-
TAXKKY GOJNTOB UaMHMHOA Gykcbl, 0o0HDaIOTCT HOPMAJLHOR
paboTer canpAnka. MaTtepHasoM 4ad caNbHRKOBON HAOHBKH
CAYNKHET UCRbKOBas, KOUODAMUAR WiH XA0m1ato0yMarkHas
NpaAb, CBATAA B KaHaT M NPONATAHHAA TOBANBHM C&JI0M
n rpapuToM. B KpynmHEIX Hacocax HPHMEHSIOT COENEAABIO
H3TOTOBJEHEY0 (habpHUHYIO cAJBIHKORYI0 HAOHBKY.

Bo npemst padoTe cajbiHika HafWBKA CBAJHBACTCH,
HACHIUIAETCA UACTHUKAMY T3, TCPAST CROM YOPYTUe CROM-
cTBa H NepecTacT YHJAOTHATL 3330p MCHKLY BajoM H KOp-
nycoM Hacoca. MadocuBwylocs CaaPHHKOBY 1) HabuBKYy 3a-
MeHsoT noolt, CpOK caykKGbi CANLKIKOBOI NABUBKM 3anH-
CHT OT CTeneHd 3arpASHENH NePekauKBABMON HACOCOM BO-
aul. [Tpu paore ra uHerofdl Bofe ou coctasager H00—600w,
a ua rpssaofi — 150—200 =,

§ 5. HEUCNIPABHOCTH B PABOTE NHACOCOB
H COCOBBI HX YCTPAHEHHS

[Tpa pa6oTe HACOCHOTO arperata MoOryT BO3HMKHYTH
pA3AUYHLIe HENOJMAJKH, KOTOPHIC HYIKNO ycTPaHKTH, Hanbo-
Aee XapakTepHuic HeNOMALKH, NDHUKILL XX BOIHHRUOBEHHE
# crocofbl yCTPAECHHE NMPHBeAEHH B TaGanue 5,

§ 6. OCTAHOBKA HACOCA

IlerTpoGemHnle Hacoch! OCTAHERIHBEWOT B CACAYICIIEM
NOPAAKE: MeJIeHHD 3aKPLIBAWT 3afIBMKKY Ha HalopHOM
TpyGonpoBone (ecqu ova yCTaHOBJeHa); MPH HANHYHH Da-
604ero H XDJACCTOTO HMIKUBA PCMEHb NEPEBOART 1A ACNOCTOH
X0, BRJAKYAKT IBHraTcdh,
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Tatnnna 5 Xapawfepunie HeHcHDABHOCTH & padore Hacocos
H cnocobBE MX YCTPAaHeRHn

1lencnpPaBHOCTH

BosMomHbe npy e

Cnecofll YeTpaderua

liacot ne aa-
NYCKACTCH B pa-
boTy

Ilocne nycka
arperaTa npe-
Kpdigdercs 10-
Aaua BOI

flenpapnabnmi noatop
azeKTposHraTens (ieno-
CTATOYHAR MOIIHOCTS)
33EnAHNE YRAOTHUTENRb-
HEIX KOJen

llacoe se cozgaer pad-
pedenna

[Mpa panusol zanopuoi
MUHUM  HE JAKPBITL  3d-
NBEHWHA HA TPYOONHIROLE

Beacppawommi  Tpyso-
npoBOA ¥ HACOT HEeUDCTA-
TOUNO 3an0anels! BOAOH

IMponyck Boabt yepe?
BCACHIBAIOMMA gaanam

Npocagupal® BO3LYXd
BO BCacplBAONLH TRYGO-
pOBO

Y¥BENIUREHRE  BHICOTH
BCACHIBEHAA M3-3a  3aco-
PeHHs CeTKH NpHeMHOro
KAAnaHa

HenpapHanioe HampaB-
JdeHHEe BPALIEHHA Daboye-
ro Koaeca

[NpocatkRamie BOZNYXE
Jepe3d CARBHHK R PC3yiih-
tare aacopedus TPYGok,
NolamoiuX K HEMY BOAY

3acopellile KaHAIOR pa-
Goern KONECH

TlpoBepyTs,  TMERMTSH,
3NeKTPOABHTATEND

Pazofpats wacec, npo-
BEPHTE 3A3CDRI, JOBEAT HX
10 TIOPMaNbIBIX

IMpoBEpHTh  HACTOOCTE
COCANHERHA  BCACHIBAW-
KX TPyG BO apeMs pa-
G0Thl HACOCA, OBPERs KaXK -
Avlit CTEIK TLIaMElleM CTHR.
Boaayx 6yieT OPOXOINT
B MECTe  3aCACHIBANIAS
0AAMEHH

1lpoRepHTL BEACHIBAN-
wnf Kranad, OH noTHer
WAOTHO TpuAeraTe K cel-
1y W [ NRONYCKaTh BOAY

BaKpPHITL 33ANHKKY, 34-
IUTh HACOC U UYCTHTRE B
padory

[TosTOpHO 3a1HTH HACOT

OcMorpern  xAamau H
YCTPaHHTL HeNAOTHOCTH

NpobepATL coeanHeHUE
BCACHIBAINHE TPYO

QeMuTpeTh CETKY RAQ-
IEANA, OYHCTUTE ee

IlposepHTE  mnanpasfe-
HHE BPAILEHKA, NEPEKiN-
yafl Paspl 3AEeKTPOMBHIE-
TeNfl, MUK HIMEHMTH Bpa-
IeHHE MIKWBa TERIOBOTO
ARWrarens

TTpoPEpHTL W TIPOYEHC-
THTbL TPYOKH u  BOIaHOH
paraps, 3aMEHNTL Ladb-
HHKOBYK) HaduBKy

PazofpaTs macoc H npo-
YHCTHTh KaHagw paboue-
TO KOARCd
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4

fTpodormenne

Hencnpashoora

Boamowsame npiguns

Cnocofisl yerpamenas

Hacoe e
ofiecueyusaer
HOAHOH nogaun

Ilacoe e
obecneussaer
pafuderg mane-
pa

Peaxuit  mym
B NaCOCe, TIRCOC
coporaeTes

Hegzocratoulo oTRpHTa
IABHMES 3 HITODIOM
TRYOOTIpoRn 18

Y BeTHUeHHC BAKFYMMOe-
TPHYCCKON ML MANOMET-
pudeckoil BLICOTH

Ofpazoranue BO3AYII-
ABIX MEIIKOR DO BCACEIRa-

WHIEM B HANOPUOM  TpY-
BOIIPOROEAX

Hepoctatousas vactoTa
rpamenng  padouero Ko-
nega

Fianocuance
paboucro Komeca

llegocraTouHan vacroTa
BpalLennd B pabouesm Ko-
fece

He orperyanposatio or-
KpBiTHE 330BHNKT

JIOIETKH

3acopyakch KaHalu pa-
Bouero Koaeca

¥ BeAuYnTh [eTeBble 3-
30pH B palones  Hodcce
BCAGACTRYUE  HBHOCA  ¥TI-
NOTHUTEIRIEY KOTel

Kapuracuounmi pesmwin
€ PE3XKHMH XapaKTCPHBIMH
CTYKAMH

Yiapum paGouero xore-
€3 # PeAyJLTATE HKCREHT-
PHYHOCTH TIOCAAKM Ha BaJ

Cnadniit hysiaMeHT, oc-
2ABRIHCL  GIYHAAMENTHEIS
Goartn

OTKPHTE A3IABUKKY W
OTPETYAWPOBATE  TOAAYY
ROAM B TPFEONPODBOL

TMporepuTh DaKYyMMeT-
PHUCCKYH BHICOTY BCACHE-
BalHAl N, ECTH BOIMOKHO,
OUYCTHTB HACOC HHKE

Npupeputs comporinne-
MHA B HAOOPHOM TpyGo-
ITPOROAC H YMEHBIINTL HX

[IpoBeprTs MECTA CHOME-
reHHd BO3JYXa, UpHAAThH
BCACHEBAIOIEMY  Tpyfo-
MEOBOLY  COOTRETCTBYIO
A DOA'BEM K HACOCY

Ha wsanopuom Tpybo-
HPOBOJIE YCTAHDBWTH BOA-
OYUEHBIE BAHTY3L B Mec-
TaX CKONIEHMR BO3AYXa

ITpeeeputs qacroTy
BPAINEHHA TAXOMETPOM H
OBECNEYnTL 11acocy Tpe-
OyeMYl) uacTOTY Bpamie-
HEA

Hapaputs nonat®u uau
3AMENHTL padouce KDIECO

Iporepnts YACTOTY
RpAUICHHA W JORECTH ee
no TpebyeMoii N

TIpREpBITD 33ABHIKY 1A
HanopuoM rpylonposone,
H3MEPAS ITM 3TOM HO LAYy

Ounctirs paboyee Ko=
JeCO OT TPHIR

3aMeHNTs W3NCIICHHEE
YIAOTIHTEARHEE KOALLA

HamenuTe pexum pato-

Thi, ¥MEHLUIHTL BHCOTY
BCACHIBAHHA

LlenrprposaTs paliovee
KOJECO HA Baay

TporepnTh dyuiaMent,

3arqauyTh gynaamenTibe
G0ATH ’
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Mpodoamonpe

HeHepakHOCTH

Boameikune  1putinim

Crocofsl yerpanesia

Caapusg npo-
MYCEACT BOIY

CANLHEEN Tgn
perpesaloTea

HarpesalwoTca
TOANIHITIHK#H

HadHBKa
nenpa-

CanniHKonRas
HBHOCHAACD  HITH
RHALING 3ATSHYTA

Hanocunracs  calbHuKO-
Bag uabHERA, nacTino 3a-
TAHYTa HAMUMHAn Oykca

CMaaka - 2arpusHaaach
METAAIOM, MACIO LLDXOTO
KaUeCTBa

3aduruch
KaHaBKH

Hepocratounoe konjye-
CTRO MACHA

{lepcenc pana

CHMAa3oYHbIE

3aMeHHTL C2ARHAKOBYI0
HaOUDBKY HOs0H

PagnoMephe ~ 3aT2HYTh
HakHMHYID Oykey M oT-
PeryAHpoBaTh

3aMennt:  HAGMBKY U
OTPEry HpOBaTL 2aTHKKY
calLEHKA

CMenuTh  MACADG, TPo-
MLITL LOJIIHOHHK W Mac-
1ANYI0 BEHHY KePOCHIDM,
3AANTH CBENEe Maclo

TTpOUBCTHTD KANABKH H
OPOMBITE HX KEPOCUAOM

[MonanTs Macao po puc-
KH MdcaoyKazaTeas

TIponepHTE  IpAMOAH-
neHHOCTE BALA K YCTP2-
HHTL Tepekoc

Ip4 OCTaUGBKe HACOCOB, GPUBOAHMLIX B paloTy OT ABH-
rarejell BUYTPeHHero CropaHms, MCAeHHO 3aKpHBAalOT 3a-
UBHMKY, a4 3ateM OCTAHABJHBAWT UBHTATENE.

[Tpu nocaexoparencuoll paBoTe Hacocob na OAHH TPY-
GONPOBOZ CHAYaja 3aKDRIBAOT 34JBHMKY Ha Hacoce, TpH-
coeJEHEHHOM K TpyCONpOBOAY, a 34TCM  BHIKJAOYANOT ABH-
rateny. JIpn napalienssol pabore HacoCOB 3aJBHMKKH
3aKPHIBAIOT OJHOBPEMEHHQ HAH I00YEPLATO, 2 3aTEM BRIKIO-
2T ABHUTraTedn.

TlopuiHeBrIc HacoCH OCTAHABJAKBAIOT ¢lelyKUIRM obpa-
30M: MpH OTKPLITOH 3afBHKKe Ha HamopHom TPyOonposo-
Je BHIKIOYAT ARHTATEIb, 4 3aTeM 3dKPHIBAIOT 3aJBHHKKY.

CcTaHaBAHBAIOT HACOCH: TpW OKOHUaHHH palOTH Hacoc-
HOA cTaHn#H {no rpaHKy); &a4 PeMOHT&, KOTODE HelL3s
BLIIOAEUTE Ra XOAy arperara; inpH aBapHsx na TpyGompo-
BoJAax; HPH HecuacTHDbIX cayqasx.

§ 7. NEPHORHYECKHE OCMOTPBI 1 MPOBEPKH

(PEBH3HH)

IMepronsueckue 0CMOTPHE H MPOBEPKH COCTOSHAA 0GOpPY-
JACBaHHA H COOPYXeHHA EpoOBOART OOBIUHO B HAYaJe H ce-
pendHe NONHBHOTG IEPHOAA JUIA BLIABJEIMA HEUCOPAaBHO-
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crefi, H3HOCA 1 APyrux TeAoctaTkeB. IlpopoaMT nXx rex-
HHUECKOe PYKOBOACTBO CcTalluHH COBMeCTHO ¢ JAHuamil, OT-
RETCTBOHHBIMH 38 PeMONT H ofchyXKuBalile.

OcMOTpH H NpoBepKu  0GOPYAORAHIA  H COOPYMKEIHE,
BHIIIOMHAeMble B KOH(le NOJHBHOCO NepHONA, ABJASIOTCH 4da-
CTHYHOH HIl MOJHOA peBH3ued H JOMMKHB OCYILECTRASTLCH
TeXHHYECKHM DYKOBOJACTBOM NpPeATPRATHA (OpPOCHTeNBICH
CHCTEMBL LA YNPaBICHHA RPEXMPHATHAMHA} ¢ ITPUB-
JeueHHeM paloTHHKOR Macocunx cTaHuvil. TIpH meHTpaau-
30BAHIOM BRINOJIIIEHHH DPeMONTHRX paloT pPeBH3HH NpORo-
JAAT TexHHYeCKHe CHelHadHCTHI OpeAOpHATHA H NO4psaiun-
Ka H TO cyIUecTBY MBJAAOTCA cTafdell ¢LaYH H nNpHeMa B
pPeMOHT 0GOPYIOBAIIHA.

ITpodunakTHueckie OCMOTPE 3AKIOUAIOTCH B 1IPOBEPKE:

YPOBHefl Macna 8 BaHHAX IOAIUHIHAKOE H NOLIATHH-
KOB, TeMIlePaTypn NOJMIHIHEKKCOB H Macjaa, TNOCTYmJIeHnHs
Macla H oXJamIawiieH RoAR; olUlere cocTOfNHs arpera-
ta (6ofi Bafa, mubpauws geradell, ryaA cTald H ApYyrue
WEYMHE) ;

COCTOAIHE KOJMIEKTOPA, KOUTAKTIRIX KOAELL M LUETOK
IBHTaTe/ el MOJNoKeHHa H PaloTH Bcex pofle, anuapaTypu
2BTOM&THKH H NpHGOpPOB H3MepeHHsl H KOHTROJA, BEICOKO-
BOMBTIONG 0GOpYAOBAHMS, KOMITEIICATOPOB, KA2HAHOB CDbI-
Ba BAaKyyMa M Np,

EXXeroaHo EYHKHO TDOBOARTb TaPUPOBKY KOUTPOJBHO-
H3IMEDHTEALHEIX npu0OPOB 114 CTalIHu.

Ha apToMaTusHpOBaHHEX HACOCHHX CTanllHAX cOCTOM-
HMe BceX KOHTAKTOB DYCKOBOH annapaTyphl [IpOBEpST
3 pasa B meccHlLL.

Onre pas B Mecsil IPOBEPHIOT PETYJIHNPOBKY poae Bpe-
MEIH, HAOPAMEHHS YPOBHE, AaBJeHHs H T. 7,

Oann pa3 5 3 MecaAna, OTKAIOUMB HACOCUYIO CTaHUHIO,
HIPOBCPAIT 3AITHTY.

Pesu3na Bcero THAPOMEXZHHUECKOTO H cujioBoro ofopy-
HOBAHMA H ABTOMATHYECKHX YCTPOHCTE RPOBOARTCA OLHH
pas B rom.

Tlpu exxcroaHoli peBU3HY COCTOSIAS HaCOca NPOBepAIOT:
COCTOfIHWE NopepxHocTefi Beejl NPOTOUHOE uacTH HMacoca,
OOTYCTHMOCTL 3430pOB B YUJIOTHeHwsX paloudx Kodec;
COCTOAHHE NOJUIHEUITKOB; Pa3MeD mnpoIcabloro o nomne-
peuHoro AdfiTa pOTOPAa M ErO COOCHOCTH ¢ POTOPOM JABHIAE-
TCAS; COCTOHHMe Kpemyenks pafouero KoJeca.

B peayawTaTe mpoBedeliHOft PEBH3HH HACOCOB Bee BLIAB-
JeHlitle BeHCOPABIOCTH eTo yacTell yeTpaudwoT, a H3ilouieH-
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HLle feTanH 3aMmeHsioT, Te uacTd MalIHH, KOTOpbie HEOG-
CTYRHH AJI% OCMOTpa BO Bpema Hx palorwl, CAeOyeT OYH-
CTHTh HJAH GKPACHTh.

ITpy noaHof peBH3NH BHUOJHAIOT IIPHMEPHO Te Me one-
panud, Ho ¢ GoJec TILATEABHLIMH OCMOTpamA ofopyloBa-
Hiuf B LeHcTBHM TOY3J0BHIMH pPa3fopkaMu oGopyloBaHHA
H KONTPOJEM TeXHHYECKOTO COCTOSHHA OTEEAbHLIX AeTadei
OyTeM HX hH3MepeHud, CHATHA BHOpPOXapaKTEPHCTHK, BIATHA
npab u T. A

IMpu xpyraocyroudofi pafoTe arperaThl PaspeIlETCH OC-
TAllaBJHBaTh LIS OCMOTPOB H DeBH3H# Ha 3—6 4.

PesyabTaTn 0CMOTPOB H peBH3AH 3aOHCHBAIOT B Je-
(hCKTHBIE BeJOMOCTH, KYPHalbl OCMOTPOE M PEMOHTOBR MJH
dopmyaapm,

§ 8. XPAHEHHE OBOPYA0BAHHA
HACOCHOH CTAHUHH 3HMOR

Pabora opocHTe/bHBX HACOCHBIX CTAHIME I1peKpaliaer-
CA II0CJIe OKOHYAHHA OCEHHHX BAAr0o3apsjixoBhIX NOJHBOB.
Hepafoguit nepuol mpofoyiiKaeTcss JAC NOArDTOBKH Hacoc-
HOM CTANULHH K BeCEHIIMM IIOJHBAM.

o okonvanuu paloTsel HacOCHOA CTAaHUHM Bce ee 0Go-
PYACBAHHE H YAaCTH Y3/la MALIMIHOrG BOAOTOLBEMA OCMAT-
PHBAKT K PEMOETHPYIOT. TIpN 3TOM COCTaBJAAICT AKT TEXHH-
YeCKOre ¢oCTOAHHA o0opPyAOBRaWHA H COOPYIKEHHH, HA OcHO-
Be KOTOpPOTO NMHMYT NedieKTHEIE BeAOMOCTH, BHISBASIOT YHCIO
He00XOJMMHX 3aNacHeX dYacTéd H pOMOHTHBIX MaTepHa-
a0B. KpoMe 3Toro, cocTaBAfOT MaaH DpoBeAeHHS PEMOHT-
HEIX PpaBoT H TIPOBOIAT MCPOUPHATHA [0 NOATOTOBKE Ha-
COCIOH CTAHUHH K SHMIIEMY XpaHeHHIO.

Ecnu nacocnad cranilas BpeMeHHad, e ISMOHTHPYIOT, a
MEXAHH3MB, TPYOOUPOBO/AL, KOTOPLE MOTYT OBITh MOBpeEK-
LeHH B BeCEHHHHA NMaBOIGK, NepeBO3AT Ha criaalsl. TpyuiHe-
csl, TIOJHDOBAHHLIE H HeOKpalleHHble MeCTA AarperaTa H
npucnocofaennafl TYCTo CMAILIBAKT CONHAGIOM,

Hemontupopatnoe ofopyfoBanue, TpeSywilee KAalH-
TaJbIIOro PEMOHTA, PeMOHTHDPYIOT HA MCCTe MAH OTIP2Bad-
T 11a 6anXKalimee peMOlTHoe npeanpHaETHe. Ocoboe BHH-
MallHe 08palanT Ha Té JAeTatdM H y3lbl arperaTa, H3-3a
KOTOPBIX HalMoOAaANCh NPOCTOH BO BPeMA 3KCHJAYATALHH.

IpusofHbe poMHH 1 apMaTypy NepezawT Ha XpaHeHHe
8 CKkAal. HMamepurensuite npeGOpL NposepsioT B CHEUH-
A4JBHEIX MACTEPCRHX,
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Ecir HacocHag CTaMnus NOCTOAHHAA, TO HACMOHTHPO-
BanHoe ofopyAoBaHHE XpaHuTed B 3famud. IIpm monroTos-
Ke o0DpyaoBalinst x 3HMHEMY XPaHeHHI0 HeoGXOJHMo cily-
CTHTE BOAY M3 TpyOoIPOBOAVE, Hacoea H 0XJIAXKAAWWHX
yeTpoleTs Aburaread. OSopyacparue, noexdilee peMoll-
Ty Ha CTODOHe, OTAPaBJAAKT B PEMOHTHHIE MacTepckHe.
Octanuieccss 0GopyAOBAITHE KOHCEPRHPYIOT,

B pafioHax ¢ OTpPHNATCJALHBEIMH TeMOepaTyPaMH BO3-
JyXa HACOCHHE cTallllud B HepaGouce BpeMs clieAyeT OTaln-
JIHBATh, W TeMOcpaTypa 8 NoMelleHHH, rae pacnoJoXeHo
51eKTPOOGOPYAOBaHHe, He JIOUKHA GuTh jauXe 5°C. a B
HEeaBTOMATH3HPOBAHHBIX — Hue 15°C. o

"Hast oBecneuennd yxasaHHBIX TCMICPATYP D 31auHaX
HAacOCHHWX CTalllHit YCTaHaBJAHBAKT pa3jnylible  OTOIH-
TeJBHHE CHCTEMEL. .

. DNEKTPOABUraTeqE NOCAE OYHCTKH OT TIPA3H H NbH
CMa3BIBAIOT H HAKPHBAKT Gpe3eHTOM.

C HacTymJeHHeM BecHH HeoOXOAHMO TDOBEDHT: Bee
THAPOTEXIIHYCCKYE COOPYMENHa HACOCHOW CTAHIHH H cTe-
neHb HX LHOBPEMJEHHS [0CIe BeceHHern Nakoika. Ilpu 3ToM
NOABOAANIHE KAHAJNE OYHHIAKIT 0T HAacOCOB H PacTHTSALHO-
cta. TIATEIbHO OCMATPHBAKT HANOPHHN TPyGONpoBoOL
Ocof0 HYXUQ OCMOTPETH MeCTa INPOCAAKH TPYHTA, CBHAe-
TEABCTBYIONIME O TPOCEIHBAHHE BOAEI H3 TPYOOMDPOBOZA.

3uMHee BpeMmfl JNOJKEO GLITE HCNOIB3OBZHC NI NOBBI-
nieHHs KBanuQivKauHd O0CAyKHBAWIICTO MepCoHaNa,

KOHTPOJIEHBLIE BORPOCH

I. Kaxpe BysHC BUTIONHUTE PaGoTH Nepey NycKoM HACOCA B SKCT
nayatauni? 2, Kawie npuSopH yeTAmaBJAuBaloT Ha Hacoce? 3. KarmME
cnocoBaMH MOXHO 3a7uTh HACOC H ECACHIDAIQUIHA TpyGONDOEQI LOLQE?P
4. Kak 3a/HEAeTcA Ilacoc BOAOH BPYYHYIO, H3 HANOPHOTG TpyOLonposo-
ra? 5. Kakne cywecTsywT cxempl apTOMATHYeCkoro sa/lMBa B Ha uyeM
oHK ocHoBann? 6. B xakKuxX c¢aydamx pacoc 3aJHBRIOT BAKYYM-macocoM?
7. Kakne Baxyym-nacockl IIpHMeHAOT ans saapea? 8 Kan aanyckawmor
TOpHAOHTAMbHLA neurpobeXnpi wacoc? 9. Kax npouspofuMTes nyck Ha-
cocop tHnma ATH u AIT? 10. B yem aaxnmouanoTed oGa3adHOCTA MailiH-
weera nacocnoit crammA? 11, Kakas pabora DONWIKIHEMKGE H canbHH-
KOB cuuTaeTcss hopmanbiofi? 12, Ha30BuTe OCHOBHHE HENOAALKH B
pafiore Hacoca M cirocofH Wx yeTpadehns? 13. Kak ocraHasanpaior menT-
pofiexuble, nopwiesme B ApYrie HacocH? 14, B teM szrmodamten me-
PHONKYECKHE OCMGTPH H TpoBepkd olopypoBana? 15 Uro Takoe pe-
sH3HA 0GOPYACBANAS B KAxHC CYNICTBYIOT BHIHW pesusnit? 16, Ha ure
crepyer ofipalaTh BHAMANHE TPH NpOHEJIAKTHIECKHX OCMOTDAX W pe-
pu3nAx? 17. Korna npoBoldT mepHojHUeCKHMe OCMOTPH H peBrann? 18. Kag |
KOICEPRAPYIOT HACOCLYIO CTANRHIO Ha SHMY? ) R
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FJABA 12
PEMOHTHBIE PABOTHI

§ 1. OPTAHH3AUHSA PEMOHTHLIX PABOT

PeMOoHT coopyserHi § 0BOPYAOBAHHA MOMeT GHITh Te-
KYIUHM H KaOHTaJbHHMM W HNPOBOIHTL 0O 3apaHee COCTAB-
JeHHoMY naany. Ho B oTAenbUBIX cayyadx, NanpuMep, Npd-
ABAPHAX, NMPHXONATCA BHNOJHATE CpoOulible, HenpeiBHieH-
HHE peMoiTHLeE paGoTE, KOTOpLE B 3aBHCHMOCTH OT HX
00BEMA HIH CHAOIKIOCTH MOTYT BBITOATATLCA KaK TeRYLIMR
HJIK KaWHTANLHBIH PEeMOHT, HO CPOUHO — BHE BCAKOrO nAaHa.

[ocae xakao0it apapuy TTe0GXONAMO YCTAHOBATEL IPHYH-
HY a4BapHH H BEHHOBHHKOB, COCTaBHThL AKT, -

Texkymuii PeMOHT 33KII0YABTCH B NOALEPHKAHMH COOPY-
MCHHH H 0GOPY/AOBAEHHS HACOCHHIX CTAHIRE B paSoueM co-
CTOAHAR (ycTParieHHe MeJKHX NORPeAeNHi H HeHcnpaBHO-
cTel). i

K TexymeMy peMOHTY HACOCOB OTHOCATCH: IPOMBIBRA Ma-
CHSTHEIX BAKH NOJUIHINHMKOB, CMEHa Mackia, peryJHPOBKA
CAJABHHKOB, oudcTKa QynaaMeHTHHx (oaToB, ocMoTp pabo-
Yero KoJieca M NOAIIHNHHKOB, HPOBEPKA COOCHOCTH BAJIOB,
3aMeHA CAABIHKOBOKH HaOWBKH, cMella IpPOKAAAOK H ID-

Terymnit npodANAKTUYECKRS PEMONT DNARUPYETCS B fie-
HEXHBIX H HATYP&bHLIX MOKA3ATENsSX H BHOOJAHARTCA eXe-
rOAHO 0O IAAHY-TPa(HKY, YTBEPHIEHHOMY BHINIECTOHILHM
TeXHHYECKHM DYKOBOJICTBOM H IVIABHBHIM HHXKeHepoM mpex-
npHaTHg, [Inal npodHIaKTHYECKOre TeKYIIETO PeMOHTA CO-
CTABJAETCA HA OCHOBANMH OMHCER Heo{XOJHMHX PaboT, ¢O-
CTABJIEHHBIX PH NEePHOJHUYCCKHX OCMOTpPAX.

KanutaneHslt peMOHT Ha MeNMOPaTHBNHX HACOCHBIX
CTAHLHAX NPOBOAAT B OCEHHE-3HMHHN (MeXnoJuBHOR} ITe-
puox. Ilocre KamuTaAbHOro peMonTa 06OPYAOBaHHe Hacoc-
HOH CTanuME AOMKIG COOTBETCTBOBATL TCXHHYECKHM Tpefo-
BAHUAM, NPeAbABAAEMEM K 1I0BOMY o0opyrosaxui. Kann-
TANbHBEH DPeMOIT MPEAyCMAaTPHUBAET pasbopKy Boex MIH
60.:151115:!1 44cTH Y3JI0B arperata, a B NEKOTOPHX cAyuadx
NoMHEHA ero peMOHTaX. [IpH KaOHTAZBIOM PeMOHTE BHIIOA-
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HAIOT Bee pal0Thl TEKYIUETQ PeMOHTA H 33MEUTIOT H3HOCHE-
LIHEeCH JeTafd M y3/bl arperaTa HOBHMH.

Taanupyemule KanuTaablisle PEMOHTH COCTOAT H3 NOI-
FOTOBKH, PEMOHTA H HCUBLITalTWft arperdta liocde cro pe-
umoHTa, [loATOTORKY K peMoNnTy BeRyT Ha OCHOBAHHH 3a0H-
ceil B CMCHHOM JKypHalle M ocMoTpa arperata. Iloaroros-
AKOT GAaHKH (DOPMYNSIPOB, HHCTPYMENTH, MaTepHATH,

3AMACHBIE HaACTH, TAKEMamHEBIC cPeACTBa H ClledHafdbHEIE TIDH-

ciocofJieEda QA BLINOJAHeNus cO0opky H pasbopru arpe-
rara.

IMpexiac uweMm NpHcTyMHTL K pasbopKe 060PYAOBAHHA,
NOJJEKAIETG PEMOHTY, NPOBepAKT paloTy BCeX ¥3/108 H
yacTefl arperata OpH Pa3dHYHBIX DeEMax, (puKcHpys pac-
MOJIOMKEHMC AeTajdcil MaDKHPOEXKOH, 3aMepds 3a30DLI M 3a-
HOCH pe3y eTaTH B GopMynsps. [Tocae storo paszGupaiot
mexaHH3MBl, B nponecce pasfopxd ocmaTpuBaoT # NpoBe-
PAT Bee AeTalH, 3aMeHAS BLIHIeTuiHe H3 CTPOA HOBBIMH.
Bcee peaynbTaThl 3aMepOBE 3230p0B nociac cOOPKM 3aHOCHAT B
dOpMYIAPH M CPADTUBAIOT ¢ MPeABLLYIIHMH, [(OXYYeHIEIMH
IpH NIPOBEPKE N0 PEMOHTA, Onpefeias KaveCcTBG Mposc/leH-
nHore pemouta. Ilocae peMorTa ¥ ¢OOPKH DAcOCHLIA &T-
perat HCUHTLIBAIOT.

Bee o0bexTs, HaMeYeHHEE M KATHTAILHOTO PeMoHTa,
ACIDKHEL HMeTh NOAPOGHOE TECXHHUECKOE OfICANHE PCMOTIT-
HbiX H HAJ3J0uAbiX paboT, cocTaBAenHbIX B npouecce 0b-
CIe0BaHES.

Ilpe cocTaBAeNHH NJAHOB KANHTAALHOTO peMolita ciae-
AyeT NpefYCMOTPETh NCPHOZUMHOCTE paloT, APHHATYIO B
TOM HAH HHOM BCAOMCTEE, YUHTBHIBAH CBOIl OnelT.

KannraasHufl PEeMOHT BHIGOJHAETCS 1O YTBEDHASHIEIM
cMeTaM HaH [0 PaclUCEeHHBIM OMHcAM padoT cHaaMe of-
CAYKHBAOWErO OepcoHanda (xo3afcTaelHeiil cnocol), pe-
MORTHOR OpHrafol DDeANPHATEA HJIH NOLPAALHKA,

Brnoxtende peMONTIHX PafOT KOHTPONHPYET TexHHUE-
CKOE PYKOBOJACTRO CTAHUHMH HAH TPYNOE CTAHHHE, NPH 3TOM
BCE BHNCAHEHHBIE TDOMeXYTOuHhle {CKDBTHIC) pafioTbl
FoNEHE 0OPMIATECA aKTaMH.

FoummnoeTsio aakongensre paGOTEl AOKHB [PHHEMATE-
¢ KoMuccHed, hopMUpyeMOR BeIOMCTROM, KOTOPast cOCTAR-
JIIET aKT MPHEMKH OTPEMOUTHPOBAHHOTO OOLEKTA, C YKA3a-
TeM BLINOJHEINHLIX pHGOT, Kauyeerda pemMoOIITa, pC3YJabRTATOB
HCTBITAIIAA, 4 TaK¥e CPOKOB BHLITOMHeHNst palorel, K ak-
TaM NpRAATAIOTCH  JIOKYMEHTL 00 HCOEITAHHAX, AKTBl O
CKPHITHX PabOTAX H HCNOJNNHTEAbHLIE YePTemHu, ecln Oblay
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3AMCHeHb KOHCTDYKIIH Y3108 HAH ACTaJCH NPOTHB cY-
IECTBYIONHX.

Henpensmpenticie (aBapuiinme) PeMOHTE 3aKIIOUAIOTCH
B CPOUHOM HCTIpaBnJIcHHH MeaKHX, CAYYAHBIX NOBpeKASHHiL,
HezAMEUYEHHLIX DaICe, Wil NPOQHIaKTHKe, A0 B CPOTHOM
pemMolte 06OPYAOBAHHA, BRIMEANICTO H3 CTPOA B PC3YJ/IbTE-
Te aBapun. Ha npou3bodcTBo  ¢pOMHLIX HENDeBHIAeHHHX

- peMouTOB 06LIuo pesepeupyetcd 20—25% aceMruioBaumi,

BBLOEJCHIILIX 1A MPOBEjeAde TeKYILHX PeMOHTOB,

§ 2. PA3FOPKA HACOCOB

Pa36opka macoca tina K. ITepen pas6opxoli nacoca
ncobx00HM0 NMOATOTOBHTL UAOIWIAAKY H3 JOCOK RJsi YEMand-
KH AeraJeil, [0 OTKA3a 3aKpEITh 3aABHXKY Ha HaOCpHOM
TpybBonpoeoge. Ecan AMeercsl 3aABHKKa Ha BCACHIBAOIEM
TpyOOUPOBOAE, ee TAKKC 3aKPHBAIOT. ?aTEM EHIIYCKAGT
BOAY M3 HACOCE, 8 MACAO — M3 MACJRHCH BaRIM, CHAMAWOT
BUKYYMMOTp W MaHomerp, JlAf BHIIYcKa BOAB M3 Hacoca
OTBRIYHBAKT HIKHIOW npolXy Ha Komyxe-ymutke. Mac-
JIO 3 NCANMHTHAKOB BHNABAKT, Nopopauxpad TpyGKy mac-
JIOVKasaTessa TOJOBKOH BHH3,

Pasbopky Hacoca HaUHHAOT €O CHATHA €0 KDPBIITKH.
Mas sTore HYXKHO NPEIBAPHTENBHC OTCOEAHITHTH OT BCa-
cHBawLero TpyGonpoBoAa MOUTAMHYIO BCTABKY WM Nepe-
X0, COCAMHAIOWEAN BeacHBalolWufl Tpy6ompoBox ¢ Iliaco-
com. OcTopoMHO OTBHHTHB TAHKH IUNHIeK, 4TofLl He no-
BPCAHTL NPOKMALKY, CHHMAIOT KPHINKH Hacoca,

Ecau nyxio ocmoTpern paouee Koaeco, 1€06X0HMO OT-
BHITHTh TOPIEBYIO rafikKy H npH MOMOLLY CHENHANbHBIX BHH-
TOBBIX CBEMUHKOZ CHATh pafodec Kojeco,

Ilpu moanofi paaBopke HaAcoca OTCOSARHSIIOT LBHUCATeNb
OT Hacoca, npelBapuTeaAsno cHAB noayMydTs. [lpu pemen-
HOH mepejaye CHMMAINOT MIKHB € BANa HACGCd, 3aTeM KPLIll-
KH NOMIUKNHAKOR H Ha’>KHMHYIC GYKCY caJblIHKa, BBIHAMA-
0T cansHuxoByl Habusky. Ecau pafiouee Komeco Hacoca
He ¢HATO ¢ B&Ja, TO €r0 MOMHO CHATE BMECTE ¢ KOJecoM
¥ nmopwnniEKaMu. Jlas 3Toro yagapaMmsm MonoTka depes
NOJAKJIAAKY IO TOpUEBOH YacTH BRIGHBAIOT BAaJ B CTOPOEY
ucacupaHus. OcTaanKble NeTandH, ecyH B 3TOM IleT HCOGXO-
ZUMOCTH, MOKHO H He paizbupate. COOpKy AeTaldell H BCoro
HACNCA BHIOJHAIOT B OGpPATHOM [NOpHIKeE,

CaeayeT uxeTh B BEAY, 4TO ACTATH HACOCA B OCHOBIOM
H3TOTOBNEHBl H3 UYTYHA, IO3TOMY 1DH pazopke u clopke
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Hacoca Heas3f TAHOCHTL yaapul DO YYCYHIIBIM - JCTAAAM,

an STOM HYMHO JIONB30BATECA CHELHAJJBLHBIMH CheMHHKA-
MM, a4 yAapel HAHOCHTE NOCPCACTBOM BBIKCJIOTOK.

Pazfopka nwacoca tana Jl. Jlas pasfopku Hacoea TH-
ma J cuavana cHHMAOT ManoOMeTp, BAKYYMMeTp, BLIBOpa-
YHBAIOT H3 HAacoca UpoDKM AJA CHYCKA BOALL H Macda #
paspeAMEAIOT NOAYMYdTH. 3aTeM OTBHIHHBAIOT I'afikH 1104~

IUANHAKOS, KPHIMKY Racoca DaXAMHHX OYyRC, CAlbiMKoR, -
CHHMAIOT KPHIIKY Hacoca H KpHKH nolwrnunkos. [Tocae

3TOrO BHHEMAIOT Bald co Bced ero ocHalllendem, Colupant
Hacoc B ¢GpaTHOM IOPSAXe,

§ 3. PEMOHT AETAJIEAH HACOCA

Jluxespaupn kasepr u pakosud, Jlouactu pabouero Ko-
Jeca, BONaTRH Hanpamnmmem annapa’ra, Kamepu CTIH-
passHOTG KOPIyCa HMIHAINHBANOTCA W Pa3pywalorcs ok

IefCTRHeM KABHUTAUHH H HCTHADANAR BABCMWICHHBIMY B BOAR -
yactHIaMH necka. B PC3yJbTATC HA HOBEPXHOCTHX AeTancd .

npoToyHol uwactd o0pasyioTcs KaBepHel M pakoeuul. He
rayfoxue KasepHw (1—2 MM}  33audIIA0T T HAMAAUHEIM
KaMHeM, & rayGoKHC 3aBapHRaloT 3JEKTPOCBAPKOA ¢ hO
caepyouedt obpaGoTKofl HakAAUNBIM KaMUCM d IWJIH{OB
Koit. [ayfoKkne TPeIMUHLL PACCBEPAHBAICT IO HENOBPeHKALK
1org Meragia, Kpaa oUpabaTLiBaloT 3yDHJAOM nOA CBApKy
¥ 3aB3aDHBAIOT. '

Ylocne 3anapxu Tpewiwiit ¥ ray0oxKHX pakoBuu palouce
KOJecO TOABEPraloT TePMHuEcKoi 06paloTKe Ho caeldyio-
uemy pexumy: Harper jgo 600—G50°C, BupepXKra npu 3vod
TeMllepaType B TeucHHe 2—6 U H MENJICHHOE OXJAMJIEHHE
Ao remoeparypu 150°C.

B HeROTOpHX HACOCAX JUIA JYYUIeH YCTOH4HROCTH Hpo- -
THE JefCTEMA KaBMTAIMH H HCTHDAHHA paGoune Komeca ’

H3TOTOBJSIOT 113 HepXapelolred etaau Mapku 2X13 nau cra-’
an 1X18HOT. _

Ecan perann noaneprainch KaBRTZLAGHHAOMY paspy-
UIEHHIO, CBADKY BHUIGAHAKT siexipoaamu DAl win 3D13.
Tpy MeXaHWueCKOM HCTHPAHUH feTajell paxoDHHLI 3aBa-
puBatot anexrposamu 13KH JIMHUBT uau TecpapiMe 3aeKT-
poaneiME crnaasama T590 n TH20.

Jeranu us HepXapeloulelt craflH npH cBapke KopoBar-
CH, TO3TOMY HYKHO CTPEMHTBCA IPEIOTBPATHTL CH/ILHHEA
meperpen HagiceTo ofpaboTtadnol geranwu,
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Hepiapewman crans Mapku 2X13 cbapusaercs ujo-
Xx0. 3Ty C¢Tanh CBApUBRIOT  JIEKTPOJAMHA OXI18HAT,
X18Hi2M mnan X25HI1S. .

PakoBHHB H Tpeulu!s YyTYHHLIX AETAJel JAHKBHAHPYIOT
xoJoamnoli W ropaych cpapkoi. IIpH XONOANOA CBApKC
TeMIepaTypa MecTa cBapki Aos#Ha Gurp 40—80°C. Cpap-
KY Bejfyr COCUHMANBHHIMH 3JEKTPOAMH H3 MajloyriepoxH-
cTOB ¢raad, Kpacuof MEm¥, u3 YYIyHZ €O CHenWanbhuMu
NOKpHTHAMH. BECOKad TBEPAOCTH HAMVIABJICHHOTO METajlna
He jonycraer ofpaBoTKU WIBA PesunoM, 3YOHIOM MM Ha-
nuAbhnkoM, (O6pafoTKa BeeTcs TOABKO HANKAAUHBIM
KaMHEeM.

Hanapka u cBapka SJEKTPOAAMH H3 KPACHOH Mcau la-

JOT CoelHHeHHe BHCOKOH MPOUHOCTH, OB MOXer GLITh 00-
pafioTas pesllaMH H3 TBEPARIX CINABOB.
" Tlpu ropAued cpapke Zetadb NONOTPEEAIOT A0 TeMaepa-
Typ 500—B00°C, a flocae cBapKE  MeANIENHO OXNAMAAOT.
TpynHOcTh HarpeBa XPYNHHX jeraneffl W Heyp06eTBO'CRAP-
KH TOPRWHX AeTadel OFpANAYMBAIOY HCUONE30BAUUE rOPA-
el cBapkH. .

Kpome paccMOTpelubly CBAPOK WYTYHHLIX AeTafCH, Cy-
WECTBYET £BapKa uYyryHa uyrynnnMH  3J€KTpojamu €0
clenHansHBIME TMOKpHTHAMH. TIpH 3TOM HATIABJAENIbH
MEeTamA NoJyyaeTes XPYRKHM, OYeHb TBEDALIM H HMEET
§OABIOE YHCAG NOP H MEAKHEX TPemHH. CBapky WyIYHHLMH
3NEeKTpojaMH BeLyT MOCTOAHHEM TOKOM [pH ofpaTHol mo-
afAprocTH (Ha 3ERTpOAe TIOc).

Kpome snextpuueckofi CBapK¥ uyTyHd, NPRMEHAIOT Ta-.
sosylo. Heranp nepex cBapkod HarpesawT o 400—600 C,
a MocHe CRADKH MefneHHa oxiaxpawT. HeobxogumocTs Ha-
rpeBa Aeradefi, HH3Kas MPONSBOARTENBHOCTL H G0JabUTasn
BEpOATHOCTE OOPA30BAHMS TPEIHH OTPAHHYMBAIT €€ npH-
MEHeHHE,

Pesmour 6a66HTOBbX noKWANHHKOB. [Ipu pabore 6a60u-
TOBHe NOAITHIHHKH H3RamHEalOTeA. EcAH Ha MOBEPXHOCTH
6a66HTa ROAMHNHHKOB ofHapyXern BeGouablune 3aiupH,
HanbBE # HAPANHHLE, HX YCTPanAwT mabpennen,

EciH BKAAZBIUH 3HauuTedbHo cpaloTalifich, 3a30pH
MMMy HUME ¥ miefiKaMH BajAa NPERHILAKT BOUYCTHMBE,
caMO TeJMo HM2eT PaKOBHHM H PacciaHBAHHE MeTANaa, TO
BKAAAHIIK 3aMeHA0T HAH 3AJMHBAIOT BHOBb. JIAd 3aMuBKH

. BKMagblurell scnodeaylor 6a6but Mapok B-83 n B-16.

[Mporecc zaauBry BKAAABIEd COCTOAT ¥3 CHelYIOUIHX
onepalufi: TOAroTOBKH BKJAagbimefl K JY#MEHHIO; JyXKe-
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1IN NogepxHOCTH BRAALRILCH; Harpesa M cOODKH BKAAILLI-
tefl; pacnjapjenuns Jaddéurta; aanuexw Saldbuta,

HJ‘IH 34aJHEBKN BKIAJALILH, Harpetoleé L0 TCM{lepaTypbl
280-—300°C, yeTanaBIHEBalnT B chelkabHoe MpHcnocoble-
HHe, cTparo cofmogast KOUSHTPUYHOCT ICHTPAABEOR  On-
PABKH H BKJIaibima. ONpaBky H3TOTOBIAIOT H3 TPYOH €
Tonumnol crerok 8—10 vy, Huxuuit xonen onpasku npa-
BapHBAKT K METANINYecKOMY MOAJOHY TOJIHHOH 20—
25 mum. [uamerp onpaBky JA0JKeH OBITe TAKHM, UTOOH
MY ODPABROH ¥ prAAnbNesM O6DAZOBAACA 3230P WHPH-
Hol, paBHOfl ToAwWuHe ci1oa Dafdnura nmoc npunyck 4-—
6 Ma. BoicoTa ompaski fovikia OLth Ha 20—30 MM Beime
BHICOTEl BRAIAAGNIA. CTHIK BEJAAILINA ¢ NOAJ0HOM OGMAa3b-
BAKOT COCTABOM, cOCTOAIIEM H3 14 wacrelt orHeynopHofl
ranabl {110 Macee), Y; gactu achecToBoro nopomka, 14 ya-
CTefi MECKA H BOJABL JI0 OAYUYEHHE KOHCHCTENIUH TYCTOM
eMeraunl. [Tepen samuBgol GaGOmTa Bce npHcnocobjenHe
BOSOrPeBawT A0 280—300°C. 3aausaemuin 0aGouT Aoawen
EMeTh TeMuepatypy 400—480°C. Tlocne 3a/HBKE LIPOW3BO-
JHTCHA UWITHIXOBANKE JKEJe3HBIM CTepEHeM JUNS NPeloTBpa-
ntenus 06pa30BaHdd TYCTOT,

Bxaaaum B nprcrocolaenty 0CTABARIOT 10 HONHOTO oc-
THBANHA, 3aTeM ero BRnuMalorT Ges yaapos. Hocac storo
BEJAABIOY PacTauHBaOT ¢ NpHnyckoM 0,2 MM Ua CTOpPOHY
Aas madpeHust MX NpH c60pKe Hacoca.

Hanocusiinecs NOAMMENKKE KAYCHNA ¥ PEIUNODLIC NOA-
IIHITHEKA 3aMeNgIoT IIOBHMi.

Pemont anrrooieByx nOLGHNNAKOB. [1pH 3HauHTedb-
HOM TOATOPAHHH BAH NOJHOM HANOCe NOBEPXHOCTH JWTHO-
(osst BRJIAABIIA NOAIHOHAKOR 3aMeRsioT, [ HaroTopae-
nus srrafmmedl npaMenmor aurioboab Maprr ACIH-A
{BOJIOKHA BO Beex cNOSX  NAPANIGABHH), HIN  MapeH
ACI-B-10 (BosokEa XecATOro caof pacmoIOXCHE Hep-
MeHIHKYAAPUO BONOKHAM ACBATH CA0CR),

He pexoMenayercss npUMeHATs B MOANIHINHKAX HACOCOH
aurnogens Mapkn JCII-B, kotopoiii uMeeT NH3kHe Mexa-
nMYecKHe CBOHCTB2 H3-3a TepHeHAMKY/IADIOTG [ACTOJIONe-
ILES BOJOKOH.

KOHTPOQJLHBIE BCGHPOCH!

1. Haznauenne u BHAMW PeMONToB Eacocuoro oGopynosanms. 2. (lo-
pagok paaboprn nacocos tena K v M. 3. Kax auxkemgupylor karcpubr,
PAKOBHHH B TDEILHIB B yeTaanx Hacocos? 4. Kax peMomtitpywT Gats-
TOBEIE HO.!I.[IIHHHHKH?
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FIIIABA 13
OBIMHUE CBEAEHHSA OB 9KCNJAYATALLWU

COOPYXEHHW CTALLHOHAPHOIO
TRAPOY3JAA '

TlpH 0cTaloBKax HACOCOB Ha AJNTCALHOE BDEME JMTHO-
(poreppic DKAALWMNM DHIUMAKT H TYCTO CMA3RIBaOT COJIH-
Joa0M, 3anacHue aurnodonesple BEAAAWIIN CMA3HBAOT
CONMAQAOM M XPAHAT B CYXOM DOMellennH,

B cOcTAB ¢TRUUHOIHLIX FHAPOY3JOR Hallle BCETO BXOLAT
rofoBHNe Boao3alopliLie COOPYMKeHHs, DBOJAONOABOAALIACE
RaHads uam TpyGONPOBONH, BOAOHpHeMHLe <QUpymendR
(GcperoRbie KOJOALE), 3MaHHR HACOCHBIX CTARLAH H BO-
AOBLNYCKHbE COODYRENHL. .

HerenpagHoeTs Awfore A3 3THX  COODYXEHHH MOmeT
NPHBECTH K TMORNOMY NPEKpAUICHHE) MoAavi BOABL TosTo-
My Axa BecnepeboiiHoil paboTe HaCOCHOR CTAWINY Tpely-
eTesdl XOPOLIO NANAXKEEHAS JKCMAYATAlHs NepedHCICHIHR
COOPYKENnil, ¢ CHCTEMATHIECKHMHE HafJIONeHAMH, CBOe-
BPEMEHROfl NHKBANAINCH NeHcnpasuocred, RpoQUIaRTHYE-
CKAMH H PCKOHCTPYKTUBHBIMI DAGOTaMH, TpeAynpeilaro-
HMMH BOBMOMHOCTE — NOBPCHKAEHHE AW yeTPAHAILAMH
KOHCTPYKTHBEBIC HEAOCTATKH COUPYMHEHHH,

Ocofentisle TPYAIOCTH BOSHHKAIOT TpH SKCMAYaTAOHH
80703a60pHO-NPHEMHOTG KOMINEKea (BORO3a0ODPHOE COOPY-
KeHue, caMOTeyHBHe TPySONpoBoAsl H OeperoBolt KOJOZell)
BogocnalKeHeCKHX HECOCHBIX  crTanni, . noAHHMaiOoWHX
BOAY B3 NOBCPXHOCTHBIX WCTOYHUKOB (pek, 0sep, BOAOXpA-
[HAMIL ¥ T. TL).

PeyHniM BoA03aB0ODHHIM KOMIJTEKCaM MPH KPYTJIOTOL0-
uoft paGore yrpo&KaioT JoOX0/L, CIIaBaAeMble Opepia,
KOpATH, 34HOCH NecKOoM, 3AKYynopka AOHHHM JbAOM H
myrofi, Ha Bozoxpaunaninax w o3cpax BoAL3abOpH MOTYT
PAaspyuiaThca BOMHOGOEM WM 38HMATRCA. B Temnoe BpeMs
BO3MQIKIO Pa3BHTHC KOJMOUHE PaKyileK, cOpHOH pacrH-
TeabHocTH K olpacTalive PeWRTOK,

HauSojiee uacTo HemdJaiKW B 3THEX BeAozalopax BO3-
HHEQIOT BCAGACTBHE 3aHMEHHSA CAMOTEYEHNYX TpyGOMpPOBOAOBE
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H Geperoporo KoJMofAla, 33COPEHNS PElleTOR H CeTOK NIAAB-
HHKOM HnH 3a0HBKH BX JIBAOM.

3anaepne caMoOTedEMX TPYGOTPOBOAOE B MpOLeCte IKC-
IJAYATALHE YCTPRHAIOT DPOMBIBKOH OBPATHHM TOKOM BOAH
M3 HanOPHOTO TPYBONPOBOAA HAHM JAPYTHM crnocoboM.

BeperoBLie KOMOANW ORKIIAPOT BPYYHYID HAH ¢ 710-
MOLIBIO CPA3ERHK HACQCOB. .

‘Bxoansle copoyHepRHBAIOIIHE PELIETKE HA BOAONpHEM-
HEIX OTBEPCTAAX OHHUIAIOT JHGO O6PAaTHWM TOKOM BOjbi
Yepes camMoTelHuie TPYOH UPu MX NPOMBEIEKE, Ando C JONKH
MeTAJAHIECKHMH TpabAaMu,

CopHyi0 pacTHTeNbHOCTb B KaHAJMAX HJH BOJAOXPaHH-
JgUmax YHH‘ITO}KBJOT nyreM HpOTﬁI‘HEaHHH oo AHY Lenx,
ﬂPHerHJIQHHOﬁ—-K }I,ByM JIOAKAM, pylhﬁblM HJAH MeXaHHye-
CKHM CKANIHBAHHEM HJH CHelHAALIHNMH repbHnyaamu, Ha-

npuMep, o0paloTka EOAHON DOBEPXHOCTH HpYAa XAopbeH-

30J0M UYTEM €ro DACHLICHAR B XKokWdeeTRe Ao 180 & ma

lra npegoxpander OT NOABJAEHHA PacTHTCARHOCTH B Teue- .

Hve 3—4 Jaer, .

K cesonnuM paboTaM Ka YRA3aHHBIX COOPYKEHHHX OT-
HOCATCH: OKOJKA JIbJA BOKPYT BOJONPHEMHHKOR H OTQJOB-
KOB, CO3/aHue aBapHAHWX GPuraj, peMONTHOre 3anaca
CTDOHTE/IBHEX MATePHANOBR H HHECTPYMEHTA {lepej HACTyI-
AeHKeM BeCerHerc naBOoAKa, OCMOTP, NPOBEpPKA M DEMOHT
coOpyKeHyi focjle NaBOARA H Ap.

S npenynpexieRds HecMacTHHX clydaeB paGoTy Ha
PEKax cleAyeT BECTA TOALKO 3BeHbRMH B COCTABE HE MeHee
TPeX 4eJOoBeK B Kad/JoM, NpPH cOOMOJedHH BCeX NpABHA
TexHUKH Ge30acHOCTH,

JKCANYyATAUAA BOAONPOBOAANIHX U OTBOASHIHX KAHANOB

COCTOHT B NOAACPHAUNE HX TPOEKTHOND npoduas u COXpa-
HellHd THAPaBAMYeCKdX KAauecTs erp Joxa. C 3TOR Uedbio
OQUHILAIOT KaHaJd OT 3arpssHeHid, He JONYCKAKNT MeCTHHX
PA3MHEBOB W 33aDACTAH¥E €TO J0Ka PaCcTHTEALHOCTEHIO,
J1a npenynpexAcHES ONOAIAKHA OTKOCOE W 38HICHEA
KaI1a/JI0B TIPH TafgHHH cHera H JMHBHAX JKeaaTedbHO 3ace-
BaTL OTKOCL KYJbTYPHBIMH TPABAMH H CHCTEMATHUECKH OYH-
MATE ¥ PEMOHTUPOBATHL HATOPHME KAHAAE M JMBHECTIVCKYM.
BeTolibie W KHPIHUHBIE COOPYXKEHHS (3AaHHH CTAHIIHH,
BOLONDHEMHLIE H BOAOBHIIYCKHBlE coopyXenus} TpelyioT
CACTEMa2THUCCKOTO HabBMOJEHAA M THIATeAbHOTO oGcaeno-
Banys, O6eaefoBanus OBEMIO NPOBOAAT He peme OSHOTO-
ABYX paz B rod, IIpu 2ToM BEHMATEAbHO NPOBEPHAIOT CTEHB
{ocobennio ¥X HAPYMHYID OGAHUOBKY H THAPOH3CJIANHIO),
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TeMIepaTypHHIC H OCAAQUHEIE NIBH, NCPEKPHTHE & HORPBL-
THe, GyHZAMEHTH 7O MAIHHE, CONPAraKulHe OTKPHJIKH H
oOMHLOBKY KaHaa0B, 4 TAKKe MeXaukiueckoe oﬁopymaaﬂneﬁ
TMAPOCOADYKeHHT (WaThl, 3ATBOPEL I} TOLBEMHbIC MEXd
HU3MH), : )

Ha ociiosaReE akTon obeeaosanud M nabmofeins co
CTaBAAIOT NAad ¥ TPAQUK NPOEIROACTRA PeMOHTIEX padoT.

[yApOHHNC IINOHKA MPOTPEBAOT  IPH 1@JOCTaTKe B
BHx ZANOAHHTORS AONOAHAIRT ryapornoM. Tlipw nosatcHna
TpewrH B ctenax, PynAamenTax A 06 AWUOBKAX BHIACHAIOT
npHYNHE KX BO3HHKHOREHHA. TpEeUlMEH 3ajC/AbBAIOT, a4 ME-
cTa ¢ oGHApYXEHHBIMH TpelliaHamu GepyT moX ocofioe Ha-
GJ0AeHHE,

Kpynnete TROUWGHL He/baH OCTABAATH He3aNCIANHEIMA
114 WepHOJ MH3KHX TeMMepaTyp, [0TOMY BPEMEHHO RX 3a-
IeARRAOT KOHOMATKOH, TPOCMOJCHHON Naxiel. B ganuuch-
MeM LOCE YCTAHOBASHEA NPHUME BOIUMKHOBLIRA ATH TPE-
WHTH, A TAK¥Ke KPylHEHE DAKOBHHE TIATENbHO paciulia-
0T M 3a4eNBIBRIOT GETOH0M Ha MEJKOM IPaBHH HJIH IeMemnT-
HEIM pacTBOPOUM. : )

MecTa BeTONHBX cOODPVIKeHMf, rie o6HADYEHH MOBH-
IenHas MPOHKHUAEMOCTs GeToHa HAM MOHMHXCNHe ero Mexa-
HHUECKO! TPOMEOCTH, BOCCTAHABAHERI0T TOPKPETEPORAHHEM,
LEMERTANACH WK 32MeH0fl HOBHM GeTOHOM.

Horbifi GetoH clAeayeT YKAaIuBaTh TaK, 4To0n ero Kpast
GHLJE He TOHbIIe 2—3 CM, a YIOJ COUPMIKEHHH CO CTaphM
BergHoM He Gu Mmenpme 60°. HerayBoxue Buboumb-—B
3-—5 ¢M, HO Da3lBUTHE 0O IJOUIAAH MOMKEQ 3allelhBATH
HeMeHTHON INTYKaTypxoidl ToJdmuHol 10 KpasaM TZKMe He
MeHee 2—3 ¢M. Ecan OeToH apMHpPOBaH, CAelyeT HOBbiX
$OTOH CBUAHBATL CO CTAPMM 4epes apMatypy, £Tapd, €CJH
HYXHO, AONO/IATEbHYI0 APMATYPHYIO ceTky. I10BepXHOCTD
Hoporo GeTOHA 3ATHPRIOT 3aMOLAHLO ¢ HOBEPXHOCTLI0 CTa-
poro.
OGAHUEBKY KauajoB, ncofeNto 32 BOHAOBHIIYCKOM, pé-
MONTHPYIOT NPH HX ONOPOMHEHHH, 3AMCJRAT NOJOCTH 10X
OOMHUOBKOA TaleudHKOBEIM IPYHTOM, 38/1€JIBBa% NOBPOR-
AGHKSE K TPCHMHEl HSTOHOM, UPOKAA/LBAR B TPELIHHN HPO-
CMOJEHHYI0 NAKJIO. ‘

PasMEBH KpellJfeHHA KAaHAAOB Ha BhiXoJe H3 BOJOGH-
OYCKEHX COOPYKenkfl NPOMCXOAST B OCHOBHOM [P Ha-
UANRHOM DIYCKe CTaNIHH M HEe3aTCIeHHOM OTBORALIEM
Kaiale H3-3a HeYAa4HO# KOHCTDYKLWH racHTededl HIH De3-
KOF0 PA3BOpOTA OTBOAAWMErD EKanana, Jad pemonta pas-
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MHTHX MECT NPUMEHAICT Tafuoni, OTMOCTRY B nleTHCBHIX
KJeTKaxX WAH daluHLL.

Hapysupte TpyGonpoBoasl B MeXaiycckoe o60pyIoBa-
1He THAPOCOODY el HYXKHO COREePXAaTh B 4HCTOTE H HC-
TNPABIHOCTA. TPyILiecd uHacTh W MEXRHA3ML CIedyeT pe-
TYAAPHO ¢MA3LIBATE, OHH AOJUKEW DTk JAUNTHIGHEL OT [Thl-
JIH U TPA3H.

Hapysneie TpyGONpOBCAN # MeXaHHuecKoe 060pYyA0Ba-
HHE THAPOCODDYHORUE HYMHO COAEPXKATR B YYCTOTE H HC-
npasdoeTi. TpylidecH yacTH I MexXaHHaMsi CREAYer Dely-
JAPHO CMA3BBATB, OUH JOKHE GBITh 3aIUHIEHBl OT OBLIH
H TPA3H,

Hapymxupre TpyHOoTPOBOEL H MeXalliyecKoe oO0pYABa-
14e OKPAILMBAKLT He Dee 03HOTO paza o 2 voAa CTOHKHM-
MH KDACKaAMH HJH JaKOM.

KOHTPOJIEHBIE BONPOCHI

1. B ueM cocTosT ocofeHHOCTE IKCIIYATAUNHE POZLO32GOPHO-MpHEM-
HOTO KOMOJKEKCA COOPYyHMeunil Hacocnol cradinn? 2 Kakne gcnonzaxs n
TRYAHCCTH ROIHUKAT TRU SHCOAYATANAM BOAOTOLBOIAIIKX W OTROAA-
mux Kauaaos? 3. B 9eM cocToAT ocoBenHOCTH SKCRAYATAUHE W peMoiTa
BeTOHIEIX B KHDUHUHLIX COOPYMEilH nacocHoil craming?

JNIABOPATOPRBIE PABOTH!

Patora 1. Oanaxomaenie © o0npMM YCTPORCLTEOM W OCODERNOLTSMA
SKCNAYATAUHYE HACOCARX CTaHumd., Palora HOCHT SKCKYPCHONHBIE Xu-
pakTep; ee chedyer NpoEQINTL HA JIOGHX ACHCTRYIONMX €TAUHOBAPHLIX
H OepREABMHEE HACOCIMY CcTaHuBax B npouscce osnawoMaeHu® ¢ yoT-
POHCTBOM M SKCILIYATAI[HCH YRa3aHHBIX CTaHURA HEOONOIHMO H3yunTh
paboTy H HajraveH#e TOTC HAX kiolo ODOPYIOBAHMA H OTIEEHLIX CO-
obymeHnH, YACHHTD OPrailH3aLMiI0 SKCIAYATALMOHHOR CAyMOM H cocTa-
DHTD KDATKHA OTIET { COUTBETCTBYINUNMH SCKHZHLIMII 3dPUCOBKAMHE ¥
DORTHEHPAMY,

Pafiota 2, ¥Ycrpofictro W aefcTBHe ueHTpOOemubX Hacocos. Ira
TCMa H3Y9AeTCH HA NPHMEPAX TCPHIOHTAMLHEX UEUTPODEHHEX HACOCOR
tana K, I w MC u nentpobexabix apresdanckiy narpyHuELIX Hacoros
Tina ALB, Tlo oxoHYAaHHH paloThl DpCBOINTCR JadeT,

B cocras paboTil BXOZUT: O3NEKCGMIEHUE T MApREPODKON [acoces
W N0b30BaIHe KATAAOrAMH; H3YYEHHE YCTPORCTEA STHX IZCOCOB # Hpak:
THYECKOE OcBOelHe HX pasCopkh H CCODKR; 3HAKGMCTREO ¢ YCTPOHCTDOM
6 pedcTiHen cannHuka, © pafoToll MOAWKAHAKCR B HACOLRR © ocofeu-
HOCTAMH HX ¢MA3KA, ¢ FCTRONCTROM H ACHCTEHEM BOIO3ANOMUEHHLIK M-
CPYRHLK sfextponeuratenel ropa 11308 sy MATL-3: payyenne poad
H pACNOMOXKEHEA YIAQTHHTENLHBIX KONeN; [IOHITHE OCCBOr0 AARIEHHA H
HAYYEHHe CnocofoD €rd YPaBHOBCHIHEAHAA,

Padora 3. Tlpoueccw UYcKA, OCTAHOBKE W PEFYARDOBARNA NedTRO-
Gexporo yacocd. PaloTy npoBoisT na AefcTBYIOMEH HACOCHON YCTRHOB-
KC, oBOPYAOBAIHON 3alBiKKoH Ha HARODHOM NMaTpyOKe, ABYME M4HO-
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METPEMY Teper, 3RSRWHKKNN W 3a OGO (e {{c_uy ,rwumm{ﬁun T[mmT)F.[ 1;:‘1‘:
KYYMMETpEM, NPHGOPONM 1Td H3MEpEIHA pacxola H npn,opo‘b ;:I..SMCH.E‘
Mepenna MolEocTH. Hacotnen yoTapobka foanud ZOTYCKAT
spallcHuA,
e ?ﬁ‘?gh]nyc?ﬁoﬁ pacoca HEOONDUIMG YCTANOBOTH cocrlnmme Hma(':r::.-
MpTe arperata, ™ QCTh l[pQBQ‘QIlTb ZATAMRY caJbHHKE, liadnyee gMaGi_ H
o BalHAX TMOTEHIIIHKOB, IlpaBH.‘]bHOCTh AaTHKER l']JyH,‘IﬂMEIITHle‘ =
TOR, HCHPABIOCTh MY(PTIA W €t DVpuiaiis, WOMpPARNOCTE 3AICMUILHIH
! T.l'l}r"lCDC ;’lﬁl’l}’CKl—]lOT upi SaKprTOﬁ AABHEEE Ha HaHOPHOM Tp}"ﬁﬁ-
3 TAKOH MOCACADERTSNLUOCTHY
nponﬁima;}r Hacockl B KOUTDOTHPYIOT TMORNOTY 32AHBKH; BHIICHAOT
SACKTPOARHTATENb HACOCofl YCTAIODKY; OTHPLBAWT KPR Y M AHOMAT-
oe ® BaKyyMM&TpOB d 1o HX MOKAa321naM KDI[TDO.’J’MP)’I.OI‘ IlpaBH.’lI:IIDCTUb-
[ADOTH ATperaTa; NOMHOCTHIR orxpusmgg‘paimnmhy A HATOPHOM TPS
CHUMAWT MOMA3anud nDu oi.
éonpﬂ?)?:i: ﬂycﬁa arperata B peficrsre RECOXOAHMO YMCHBLITITL ‘n(matly
nacoca (nanpivep, a 25%), peryanpys salBIKOH 1 CIEB NOKAIawA
TpHGOpob. 3aTeM KAf ToJyueHs YKA3AHHON NO;avH HAcoca perynnpy-
[T wACTOTY BPALLENAA H TOMKE CHUMAT HOKAZAHN npudopos. o
ﬂpn DREKMIOYCHNH  11AC0C3A BHIOOANADT Catlyonine oucpalum. 34
KRLLEE T 33/IRHKKY HI HanopHOM ﬂanyﬁKC Hdcoca, 33Kpu3amrl Kpan
¥ BakyyMMCTRd, BLIKMIOYAIOT 3EKTPOIBUTATEID H 3AKPHIBAIT KPAILl ¥
b B. .
Mamﬂ?%%}(aaalmﬂ ipHGOPOn BAHOCAT B TAbAHLY LA 3amuced HaGaK-
et ¥ waMepemndi (raGa. 1), daTeM BLMOMRIOT xamepaapsyo ofpa-
GOTRY HX B COCTABLAIT OTUET o pafiore ¢ KpaTKEMH BHBOJAMH.

Tadarua 1. 3anuck HAGMOACHHA H W3mepennit

Boaowep

v
Hyan | # san M e
2pe a8 Bak,| o g - r
Yeaonua onWTa a 3 3 | o KBr
AAIBH | AR M v | ak

xoll, M | Kol M

[Toaoe 3aKPHITHE 34+
NBHH KR

Ilpn  peryaupoBaHnH
JanBURROR

[lps  peryaupoBaHuu
YaCTOTH BPAIMENIR

KauvepaasHaa 06p360Tka OOBITILHX ZAHHHX CCETOHT B BBIYHC/ENHH
noJore RAIOpa, nogaud, K. O J. H MOIHGCTE HAl(La AA% BCEX Tphek
e

TMonHeii HAMGR ONpelcadTh B cOOTBETCTBHY FOCT 17398—72 {no
popmyne 34},

Ilonauy Hacoca MOKHO 3AMEDATh DA3NHYHBMH ECAOMCpaMy, BO-
AOCTHBAME HIH OGDLEMUSIM  clocoGOM. D sasHcnMoCTH OT NPHHATOTD
¢nocoba rpady noxasanuil BOJOMCDA CACYET NOAPA3IEANTh COOTRETCT-
peHHO TPHHATOMY cmocofy samepa, Tak, nanpnmep, NPH HEQO/BIOEAHIH
TPeYTOJLHOTO BOAOGIHBA B ONGITAX 3AMEPAOT DHCOTY ere HANOMHE
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HHA A, a no Hefl Npu uoMomy ocobLix Ta6AHN WIH COeRHAABHEIX top-
MYJ OpefensmoT pacxol ha bodocinse

K,'n. 1. HACOCA  CAefyerT OUPEASIITL Mo yKasanmam § 4 raasu
TpeTheld (opMyas 28, 36 w 46). Oxnako TpH PErYAHPOBAMAH 38 IBHH: -
KOH BemMYWna K. 0. M. Hacocd COOTBCTCTBOHIIMIM ofpazoM yxymmaeres,
TOITOMY AJgt ONMP2edelnd K. N, I. CAeAYET HCTOHB3I0BATh yxasangs §4
raapbl Tpeted (opmyas 42 g 47) u tdhopmyay 77 riaBe nATod.

Mowumocrs, noTpeSnemyo mBuraTesen Noe, ONpegeasior npubo-
PaMi (HANpHMep, BATTMETPOM), 4 MOMIAOCTD N, nepenaeaemyio or gEu-
TaTeld K HACOCY, BRUHCAZIOT nmo GopMmyne c YUETOM K. I. J. caMoro
ABHraTeAs 1) H UEPeNaud Ngep'

N=T]HE}JT]J1RN;(R.
Tipk coemmuenus aBuraTens ¢ HECOCOM ¢ TOMOLID MYDTH Ngep==[;

K D A ABUraTe/ii B 3TOM CAy9aC UPHHAMAOT PaBULiM 09, PeaympraTl
ROACUeTOR cBOAATCA B Tabunmy 2.

TaGnuua 2. Pesyasratid kamepadabnoii o6paGoTkH

Yenopas onkita - oy | @ oae 9 N, kBT

Moauoe OTKpbITHE 33ARBMMKEH

[pd peryrupopaidy 3a00K Kol

lpu perynnpesaiiny 1ACTOTI BPanienus
Hacoca

B xadvecrse BLBOZOB NPRBOANTCH CPABEHTEALHAR COCHKA DRCCMOT-
PEUNLN NPHCMOB PEryAHPOGEHHT HACOCOD,

Patora 4. MocTpoenue paGoyHX XapakTepHCTHK UEATPOGEMHOTG M-
CO0CA HA OCHOBAHMW ARHHEMX e€ro HCNWTanmus. Hacoenas yoradosxa mas
BRITONHEHHST 3TOR paGorw (cm. puc. 21) aomksa OwiTh oBopyzopaEa
MAHOMETPOM, BAKYYMMETDOM, BOAOME[NOM, TAXOMETDOM, TpHOOpOM IR
H3IMEpPEHHS MOWLHOCTH H 3aABHXKKON Ha HanmopHoM TpyGonposoas.

HCHHTZHHE HAaCcoCa BeAeTca an TICCTOAHHOM YacTore BpalieHHsA-
Ecaw macockash YCTANOBKA 1103BGAAET MEHATh €€, TO IOCTORHCTBO Bpa-
IMeHHsT pacoca AOCTHIACTCH  PeryAHuposkcll. TIpH KOPOTHO3AMKHyTOM
SJMEKTPONABRIATESE ¢ VBeNHYEHHEM TONAMH Nacoca pacTer HArpysHa ABH-
FaTe/®, H 9ACTOTA BPANISHHA MOMET HeCKOJBKC YMEHBIIHThCA; TTOOH
"ROGHTBCE TIOCTORHEOM WACTOTH BPAIMEHER HACCCA, XAPAKTEPHCTHKH me-
PECHHTHBANT IO YPABHEHHAM IpONOPUHGHAZbHocTH (QopMyan: 67, 68,
63} B opouecce KaMepanaHOH O6PAGOTKY ONMTHMX NAHHLIX.

Bo spems onbToB mOfzYA HACOCA M3MEHAETCA PECVEHPOBALHEM OT-
KpLITHA 33ABHMKER, YCT2HOBAEHHOR HA HanopHoM tPyOonposone, Hombs
TalHA DEROMCHAYETCA HAdUHATE IPH 34KPHTON 337BHMXKE, TO ecTb NPH
HY.AeBOH nogaue. B 3ToT momcHT Hamop nacoca Hp OBHMHO jocTATaeh
MAKCHMA/IbLIOR BEJAHUKHH, RO B OTAABHHX CAYYAAX MaKcHMalbHbIH HA-
NOP COOTBETCTBYET MOMEHTY He3sHAYHTEABHOrD OTKPHTHA 33MBHKKH.

TIpx noeaeloBaTenbHOM OTKDHTIN 32IBHMKH HOAY3 1AC0cs 6yner
YECNHIHBATLCA, & NANOP (32 MCR/MIOUCHHEM YKa3adUbIX CY9aep) yMelb-
twathed, HoTpedaseMas MOmMHocTh Hacood Gyner sospactaTh no Mepe
OTKDPLTHE 3aDNAKH,

clo
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Uenurrante nacoca seayr 8 tawofi NodAépopateibHcetn: 3allyckamT
BACOC MPH 3aKPbITOA SAMPHIKKE, COGMIOZAA NPaBHNE, YKASAHHae B Ope-
AblAYUled paGore; IOCJAE YCTAHOBAEKHN HOPMAJLHOA HAacTOTH Bpamc-
HHS CHHMAOT MOXA3AHAS Opabopon (HaKyyMMeTpar, MANOMETPA, BATT-
MeTDA, TAXOMCTPd) H 33ILICHBAKT HX B Taﬁ.ﬂ'uuy 3; sateM lLieCKUALKO
TIPHOTKPLIBAKOT JAABHNKY H LOCI8 HEKOTOPOH BBLIEpPHKH ANA CcodjLa-
HHA YCTEUODHBLIErOCHA HRMAKEHHA Ha RBCIMTATCIILHOM CTeHAe CHAMAaKT
N0Ka3aHRA Tex me DPUGOPOS, ZAMHCLBAA MX B Ty Xe TaGuHRy.

Aas nocrpoennsl XApaxTepHeTukH nacoca Heobxozmmo 6—7 pas
(mo TOCT me memee 20 paa) HamelldTh OTKPHITHE JAJBHEKH i nPH
Ka¥ oM HOBOM ce JOAKeHaM CHHEMATh H 3anACLIBATL NOKAZANHA TIPH-
Gopos. )

Tadauua 3. 3anuce wabmionennii o H3Mepenni

Pacxon
,ug_ Wf 10 BeOHEpY
2 | Hyon | Hoax - | H, Ngg, [ N | |
P ’:{"h e g ™ apena Dﬂﬂa:'t wBr kBt GO/MHA
M Q‘?
toe )
a’c
1
2
3
4
5
[3}
7

Tlogany @, nanop ff wacoca @ MOWEOCTE, NOTPCGAAEMYIC NBRTATE-
neM Npn, MOXEC M3MEPETH TAK e, KaK yKasuBamoce B paboTe 3.

Hanprxep, nolauy Hacocd MOKHO 3aMEPUTE GHLEMEMM CrocoboM,
TO CCTb 3aMEPUTh CEXYBIOMEepoM Bpess [ Nanoanerkd XKaKoro-miabo Bel-
MEpENIora cocyfa eMmxoctoio W,

TMoaHpfi Hapop Hacoca (M) cnpeiensior no $opMyne

Uﬂz'—lhz

H=Huant+Hpantz-+ —1 N
2z

rge Huan — HOK432HHE M2ZHOMETpA, M;
I oax — MOKA3AHHC BANYYMMETPA, M;
z— pﬂCC’[‘OHHHB o BCPTHKE]-‘]P{ OT LelTpa MAHOMETPA #0 TO4H-

RKH TIPUCCEGHUEIAA RAKYYMMeTpa K marpyOKy Hacoca, m;

U} H Uy — CKOPOUTH BO BCACHIBAKGHIEM K NanspiloM naTpybkax, Mjc.
TMorpefianemyd HIGKTPOABHTATENEM MOLMOCTE Nyp HIMEDHIOT BATT-
MEeTPOM.
MonoeTe nacoca na sany N (kB1) ope k. N A nepewawm
Hrep=1} K K. H. A. 3NEKTPOABHraTeNA Taz =09 onpezenswor nmo ¢op-
Mmyae: N=tneplzeNVpe xBT.
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Monesiivtn Momioets  racocs (xB1} numdncasior  #o dopmyae:

Nn= LQ{I_ KBT,
il
Kosh@runenr noaesioro aeficrsms Hacoca Haxﬂ,qwr no gopmyae:
Nu

N

k]

YactoTy spamcsua Bana macoca f B MHHYTY ONPESEdsioT 1o Ta-
BOMETPY MWTH 110 CYETUHKY 0GOPOTOB R CeRyKI0MEpY,

Ha ocHosamnn pamssix TAGIHUN CTPOAT rpadiuk (pitc, 103), #a wo-
TOPOM no ock afichice OTHiaaWBAlOT NCARYY BACOCA, & 00 OCH OpAH-
natT — eanop f, Momuocrs Hacoca N H ero x. i x,

B [i;sy;?gf;f NOTYIAEM PAARILHYIO XaDAKTEPHCTHEY Hacoca,

T xa :
ey S DARTEDHCTHRE HACOCOB BLIMEPUHBAIOTCH B COEME-

Ecan B macrote BPAMECHHA HMEETCH DACKOMJENHE, To crauaaa pe-
KOMCHAYETCA BCe OCHOBHLIE ONBITHME HAPAMETpH MEPECYHTaThH 1A OAHY
H Ty We HACTOTY BPAIGEHHA H TOJLKO NOTOM BLIYEPYNRATL rpaduik

Patora 5, Mapanaexshan u nocrefoBaTebuaA paGora uempoﬁem-

HHX Hacoc0B. PaSory BWIONRAKT m2 yeraunosxe ¢ ABYMS OIHIAKORLI-

MH IEHTPOCEMITHMA HACOCAMH, NDPHCOZMIEHIPMY K lianopromy TpyGo-
HpOBoyy., MAHHRYIHPYR 33JBHMKAMH, MOMKHNO MOJMYYATE )¢ TOMBKO Ca-
MOCTOITS/ILHOE MAH TapalenbHoe, 10 H HOCHEIOBATCABHGE HX BRA-
HeHHE B YKA3ANHLU TpyGomposog,

B TpSILECCE  BLUIOMHEUUS 5ToR PAGOTH HeCGXOAMMO 0311aKOMHTECH
CO CXEMOH NMAPANIENMIONe H ROCAE0BATEALIGID DNPHCOEIMHEHHA Haco-
OB K ORHOMY lanopHoMy TpyGoupososny, NpH napalreabici padore ua-
COCOB MX NOZAYH CYMMHPYIOTCH NpH OZHHAKOEDIX Hatigpax, a mpy nNo-
CAEAQBATENBHON — HX HANOpPH OpH 0IWIAKONGLIX TIOAAUAX, ’

Pabora 6. Ycrpoiicibe u peitcreHe NePeNBHKABIX NPHIENALIX Ha-
CoCHBIX cTaquni (CHII}) ¢ npusonoM or coGCTBeRELIX DEBHTATCAEH.
I:iayqelme YCTPOfcTBA M ACHCTRES 5TOTO Tina CYXOMYTHHX TepeaBlK-
TEX HACOCHBIX CTAHUME MOMET GRITH BLLT LK
CHIT38/00, CHIL a0 e s GlIIEHG HA TPAMEDe CTAHUEL

[ipu Msyvennn 1eoGxomumo OBpATHTL BHKMaHHE Ha ocoleHITOCTH
KPCIJIEHHS JABHCATEAd 1 Nacoca Ha paMe-canazkax M ONHCOCHOM NpHIE-
Te, Ha NPHCHOCOOMERNSE AN 3AMHBEY N1acocop, crocolH nepegaun Lpy-
TAMEro MOMEHTA MBHTZTEAR K BANY HACOCA, KOHCTPYKTHEHEE QCOGEHIO-
CTH HACOCOB M IABHrarenell, npucnocobicHEs gin YCTAHOBKH BCACHBAIO-
X TpYGONPOBOAOR NPH TPANCIODTHPOBANHH,

Pafiora 7. ¥crpoiicTso n gefcrere NPAUSTHOR  HACOCHOH CTAHURH
(ITHCT) na caaaskax ¢ TPHEOAOM OT TPAKTOPA. Pafiota 3akmouaeTch B
HIVaeHHN OBILErO YeTRONRCTBA H MeRCTRHN MEPEBHXHOR TpaKrophoil Ha-
cocnoh cravnin [THCT-G116. OcoBoe pEhmanne clelyer oGpatiTe
14 HamauelHe H YCTPORCTBO KAPHANHOTG Basa, PELYKTOPA M BAKYYM-
HOIo Gauxa, cnocof saiueKH facoca mepef, NYCROM, 9 TAKKe COSEHHTh
YCTAHOBKY ¢ TPAKTOPOM, TPOBEPHTH AEHCTBIIC Beex ¥3JI0B H MPOBeCTH
HeOUXOLHMEIE DETYTHPOBKH,

PaGora 8. ¥crpofiereo u jeficroMe masechod HACOCHOR CTAHIMH
(CHH). 31y pafory mom«0 Bumommt ya npHMeépe hapecnoll nacocHol
crakaan CHIH-25/60. B nponecce paGoTst sHaxomaTes ¢ YCTPOfICTBOM K
ASHCTBHEM CTAHUHE, H3yYalOT YCTpoiiCTBo Hacoca-pemykrTopa, pamul H

2i8 '
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SIREETOPA, HABCIIABAIOT HACOCHVIC CTANURWY Ha TPAKTOP, MpOBCHALT
AEHCTBAC Y3M08 H MEXaHHIMOB, [UDOBOAAT HeOOXOAMMUE PeryIEPOBKA.

Pafora 9. ¥crpoiicreo ¥ JeficTeHe caMOx0aHOR RAABYYel HACOCHOH
crangun  CHITJI-240; B npouecce padoTH w3ydalT YeTpoRcTBe M
AeitCToue ARHTATEAR, 112¢0CA, PCAYKTODA, MOUTOHA, BCACHBAIOWMX B Na-
TMOPHBX TPyCONPORGIOR; IHAKOMATCS C DEAETHEHLIM JeficTBHEM CDACTR
CAMOXOAHOTG TEpEABHMENnd CTAHMNM, nasnazennd CasTacTHoX eMKO-
CTER o CpenCTB A0 MONT2Xa 000pYRORANHA.

PafoTa 10. TpyfonpoBean W apMaTypa HacocHuX cranuwil. Lleab
ra0oTe — A3yueHhe cuocoBOB COCHMHENHA TPYOG H3 pasauunuX Mare-
pragon;, yorpoitcTna apmatypel H (acoHHEX Macteld, YCTAHABAHBASMBLY
uHa TpyfonpoRogax.

Yuampeca NOMKHbI H3Y4HTH CHOCACHL H NpreMbl COBMMHENHA achec-
TOUEMeHTHEHX Thy6 f1p¥ NOMOME AayxOYpThoil acGectroueMenTnol Myd-
TH ¥ MeTALTHUECKOrO CTHIKA; UYIYHHBIX PacTpyGHBIX TpYH ¢ 33aAeMK0i
CTHRA HEMEHTHBIM DacTBOPOM, CEPOTIRCMANBIM CINABOM M ADYTHMH Ma-
TepRanamu, CRAPKY H ckicnBabuwe Tpyd B3 nmacrmace. Ipy coeaniennn
Tpy¥6 ¢ nomowbo (GnzHLes y4aWKeCs JOMKHL YMETh BupesaTb Npo-
KNagku #3 YIVIOTHSION[HN MATepHafch.

) Mpr ysydennd apMaTyps YYallHecf HM3YYawT IPaBuaa cGOpKH, pas-
GOPKH M DEBH3UH 3aADMMCK, NPENOXPAINHTENLHEIX KJI4NAHOB H APYTOi
apMaTypbl, :

Ilpu snakoMeTse ¢ W3MEpPHTEJBHOR AmmapaTypoR cacayer ofpaTHThL
BITHMalKe HA YCTPOHCTDO MAHOMETPOR, BRKYYMMETPOB, BOLOMEPOB, #d
UPABHAA WX YCTAHOBKH M B3ATUA OTCUETOB IO MX KAMAM,

Hayuur coocodnl cocanneins Tpy6 HA DARTHUHLIX MaTEPHANOR, YCTI-
PofcTRO apmaTypul # (pacoMHLIX Yactefl TPYGONPORONOB, YiallpeCs 3Ha-
KOMSITC ¢ MPABRIAMH X MONTAKA 0O CNEURANLHO  Pa3paGoTanHmm
MOHTENKHLM  cXeMaM. JKeJaTeabHo BRIOUHTD B 3TH CXeMbBl MOHTAXK
Y3N0B U3 DPAINRYHEIX MATEPHAAOB,

PatGora Il. flepegava 9HEprud ot IBHrartens x Hacocy, B »ToRl na-
GopaTopHoil PaGoTe yuaulHecd WAY4AOT TIepefaty MeXasnueckol aiep-
THH OT ABHraTedsn K Hacocy (3yfuaras Nepenaua, peMelnan mepenava
npenava ¢ noMowple mydTH cilclaenuf). B npouecce paBors ydamme-
€A MOMMKAL HAYUHTBCH NMEMAM CUIHBKH H cOanauunalig peMued, yo-
TaHOBKH HOAYMY(T I CORAHUCHAA HY MeXAy cofoit

Patora 12. Monstam Bacocos. Tlpd notroronke arperara K Mo#H-
TAKY HYXKHo PasoGpath HACOC, MPOTENEThH H NPOMHTL OTICALHLIE Reta-

AH B Kepoculle, OCMOTPeTL HX, TIATEJBHO NPOREpHTE NOJWMIHEKH

CaNLHEKY Hacoca {mpu GabGHTONLIX NOIHNNHKAX [IPOBEPAIOT OAOTHOCTD
npaaeranya Gab0HTa K Tely BRAAAWIIA LIYNOM HIM <HAa KEPOCHH?).

@yuzaMeHT oL HACOC IPOBEPAIOT HA OTCYTCTBHE TPelMN, DAKOBHH
H OyCTOT, o6CTYKHBAA ero MOJoTkoM M 3yGuiaoM. IIpm sToMm HymKuo om-
rexesuTe KavecTso Gyumamenta u mapxy Setona.

Tlepef, MOHTAHAOM arperata HeoBXOAWMO OUYHCTHTE (YHEAMEHT H
KONOARE! aRKePHHWX GOATOR OT I'pu3H M HPYrHX OOCTOPOHMHX NpeaMe-
TOB. 3aTeM yCTAHOBKTH (PVHIameHTHble GONTH M PAMY HA KAHHBA MY
UORKAZIKY, IPODEPHTL FOPH3OHTANRHOCTE YCTaHOBKY QyHAAMenTHON pa-
MEL TIpE TOMOIIM YDOBHeH B ABYX hanpaBiennax. (Moflepedinod H Ipos
AOabIUDM). . .

Ilocite 'BLIBEPKH ropnioUTAALHOCTA M OCEBOTO HOXOMenns (yHiz-
MEHTHOR paMbl YCTAHOBUTb HACOC, BLINOMINTL LelTPHPOBAHWe BAJIOB
lacocd d ABHTATENH, TONLAYACE OPH STOM KaHHORLIME MOAKARLKAMH,
YCTAHABMHEAEMEIMH MOX BYIIAMEHTHYI0 PAMY; YDOBENS [OPH 3TOM yCTAs
HABAHBAKT HAa CTPOTAHLIR MOREPXHOCTH, BeprHKasbHOe NMONpKeHue arpe-
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rara MGXKHC OpOBEPNTE MDH NOMOOIT HIBCAHpPa K PCOEK, npnnnsmnaﬁc&

K penepy.

Tafgn dJYH_[LaMelITHHX GoATOB HYXKHO 3RTACHBATL BHAYALC JIO HX
CONMPHKOCHOBEWHA CO CTAHARON MOQUTHPYeMOre Hacocd, a 3aTeM B ne-
ITocre wMoBrTaka
TACOLA URHTPHDYWT BaAMK Hacoca M Aswratens. CoOCHOLTD BANOE pope- -

CHONIBKO [OpPHEMOR KpecT-HAaXpecT 0 NO0JHOTQ OTKaza.

PAIOT 3AMePAME pPaiMaibHEX 3330pOB 1O OKPYKHOCTH noaymydT B Top-

NOBHX 3330POE MeXAy NogymydgraMms,

HDH IpOBEALIHH MOHTaXHHX paﬁo‘r yyaniHecd AO0JXKHB BIYUHTLCA
TOMLBOBATLCH CMEMHATBHEM MOITAXKHEIM H"CTIJYMGH'_FOM H CREMHHKaMH,

NpHesaM HERECEHHMA YAADOB OO0 UYTYHIRM JAeTaNa.

TIpy coenunekznd rpyOGONPOBOAOR ¢ HACOCOM HeoOXOARMO NPABHAL-

HO ycTAHOBHTL (ACOIHLIE YaCTH H apwatypy TpyGonpoBoios.

Patora 13, ObcayKnmanke HACOCOS.

Th — HAYTHTH YYAMHXCH TPHEMAM OOCIYXHBAlAA HacocoB.

ITpr npoBegeHsy pPadoTH HeQOXOAHMO HOAFOTORHTL HACOTHME arpe-
raT k pabore. Jla® 3TOr0 BEEMWIHHM OCMOTDOM ClpeaetIAIT UCHIABHOCTS
arperaTd, NPaEHABHOCTD COBARHEHRA ABHTATENS C HACOCOM, DYHIUAIOT 4r-

perar OT IpH3H H TIBUH, oCPOBOMARIOT 3RanHe nacOcHofl cradlliy OF-

{lenn nabopatopuch pabo-

NOCTOPORHHX NPeaAMETCB, NPOREPAIOT NPABHALHCCTE MOHTAMA # yOTa-

NOBE# RIMEPHTSAPHEIX UPHOOPOB, 2pM2TYPH H (acoHnuy wacredl.

Bee

oOuapyieute KEAOCTATEY YCTPANAIOT LD DYCka WacocA w paldosy.
[Tocne” 3Toro MpoBepaoT Ypobeln MacAad s Macnagbx paHuax. Hacoe
JAMHBAIT BOAOA H3 CNEUHATbHOrD 63UKa, BPYIHYIO, OTKPHBAA 32ABHMK-
RY Ha hanoprom TPyGoNPOBONE, HAM NPH NOMOIIR BAKYYM-Hacoea.

TulaTenbHOCTs 3a7MBKE HAcoca H BCACKBAKHISTO  TPYSOMPOBOAA
BOZOf TPOBEPHIOT, BHNYCKAR CTDYK BOJH H3 3AAHBEHOTO OTBEPCTHS HAE

COGUHAABHO YCTAHOBAEEBHOTO BC3IYIMHOIO ¥pana.

sanyckalT B paGoTy, 3aMepas Nokazamuf upuGOpoR (MaHOMETpA H RA-

KYYMMeTPa).

Ilocne sTord Hacod

IMacae nycka nacoca B paGory HaGaoAa0T 3a paforToll MONUIHOHH-
KOB p cajgpHkxon. Temilepatypy Macaa TOAIHOHHEOB HAIMEPHIOT Tep-
MOMeTPOM HAH 1I2 olynb, Temuepatypa Ao/xHa GHMTb He OGosgee B0--

70°C, wan He ofXFTawUIE! PYRY.

3araxra caNBHHKA RAcOCa AOMMKHA

OHTH OTPErYAHDOBAHA TAaH, 91065 Hepe3d Hero BOOR TPOCATHBAAACH OT-

MEABHEME XanassH, [II0THOCTD 3ATANKH CafBHNKA PEry/HDYIT KIK-

q90M, NAIBOAAIMIIHM PABHOMEPHO CTBHHUIHBATE HAH 34BHIYHBATH rafiKe

WIHeK Bamumnol Gywew.

Tpe paBore Hacoca neo6GXODHMO CASAATb 32 EpPelVIEHHEM HACOCHOTG
arperara ¢ (YHIAMEHTOM H OTHeJBRHX Y3I0B MEXAY cobof I'Iepuo-

ANTeCKH HYRHO CHHMAaTh MOKWA3AHNA MaHOMeTpa H BaKyyMMerpa, npH-

CAYIMEBATECA K IMYMY H CTYKY B Hacoce.

Mpr padoTe arperaTa PyKOBOAATENh SAHATHA MOMET HCKYCCTBEHHO

BBONETh HEKOTODHE HEHCUPasBHOCTH B paGoTy HACOCHOTO

arperara, d

yuzuukcs poMxed hx yerpaparth. [Tpy sToM yuamuficd AAXed sHATH,
Kawue hencnpammmﬁ MOAHD YOTPaRATh ﬁea OLTAHOEKH H C DC’T&‘I‘.DBKO)'&
paboryd Bacochorg arperara. [Tpa 5ToM KOMTpOJHpYIOTCR 3HauMA yua-

HIHXCH TI0 TeXHHKe GeapnacHoCTH,

Kaxanft yuawnica JomseN HaYYHTBCH OPHEMAM OCTAHOBKH arpe”
rara ¥ yxond 3@ MEM [0CAe OKOHYAHHA PaforH HacOCHOR CTAHUIHME.
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OTNABJIEHKE

IMpeancaoBie
Fnasa 1.

F'masa 2.

Fmasa 3.

O6wHe CBEASHHA M3 rnnpan-ﬂuxu L
§ 1. OcioBhnle PH3NUECKAE CBORCTDA " Anxoered
Vpemwawfi  Bec  wunkoetw  (5).  TlaoTHOCTS
wugkecty  (5), CHHMAEMOCTE FMHAKOCTH (B)
TemnepaTypiaoe PaciluDeHHE  KEAKOCTER {7).
. TRIpoOCTATHYCCKOE A3BJEHHE d Cro cholicTBa
. TIpubops LM WIAMEPEIHS NABACHHA .
. TlduaTue "¢ CKOPOCTW H pacxole

. Ypapuenue ABHMEHHA MHAKOCTH .
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