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1 TexHukKa 6e3onacHoOCTHn

Bo Bpemsi paboTbl [O03MPYHOLIMX HACOCOB HeobGxoanmo
MPUHATL crieayowme mepbl GesonacHocTu. lMNepen MOHTaXom
BHMMaTENbHO NpoYMTanTe BCe pasaenbl pyKoBOACTBa.

A 3awuTHaa ogexaa

Bo Bpemsa akcnnyataumm Hacoca wvnu paboTbl psaoMm C
HAM TpebyeTcs HOCWUTb 3alUUTHYI0 OAEXAY, MacKy, OYKM W
nepyatkn. B 3aBMCMMOCTM OT MepekadnmBaemMon cpeabl
NPUHUMAKOTCA Takke AOnonHuTenbHble Mepbl. O6paTtute
BHMMaHne Ha Mepbl 6Ge30rmacHOCTW, ONWCaHHble B nacnopTte
6esonacHocTM matepuana, NpeaoCTaBleHHOM NOCTaBLUUKOM.

A UcnbiTaHne BoOon

I'Iepe/:l, AOCTaBKOW C 3aBoda Bce aosnpywwme HacocChbl
npoxoaAaT WUChblITaHUA C Bogon. Ecnn nepeKkavinMBaemMmasa cpega
HecoBMeCcTUMa C BOOOW, CHUMUTE KPbILLUKY Hacoca. TwarenbHo
BbICYLLUNTE KPbILLUKY, O6paTHbIe KnanaHbl, YrnJOTHUTESIbHbIE
KOJlbUa, LWapbl KnanaHoB U MeM6paHy. YcTaHoBUTE KPbILUKY
HacoCa Ha MeCTO U 3aKpyTute BUHThHI. I'Iepe/:l, MyCKOM HacCoCa
3anente B KPbILLKY nepekavnBaemyto cpeny.

A CoenuHeHus naTpyokoB

Pa3mep BNycKHOro M BbINyCKHOrO naTtpybkoB 3anpeLieHo
nameHsitb. [Mepen nyckom ybegutecb, 4YTO Bce naTpybku
HaQeXHo KpensaTes K



dutuHram. JonyckaeTcsi ucnonb3oBaTb TOMbKO NaTpyOku u3 Komnnekra
MocTaBKM Hacoca, TaK Kak OHW crneuuanbHO npegHasHayeHbl Ans
dutuHroB.  PekomeHgyeTcs  3awmMTutb  Bce  naTtpybku,  4TOOBI
npegoTBpaTUTL  TpaBMbl B Cry4yae paspbiBa UNU - CRyvyanHoro
noBpexaeHusi. Ecnn Ha natpybok BO3OENCTBYET COSIHEYHbIA CBET,
TpebyeTcs yCTaHOBUTL YepHbIN NaTpyboK, YCTONYMBLIN K yNbTpaduroneTy.
PerynspHo npoBepsinTe NaTtpybkM Ha HanuumMe TPELUMH U BbINONHANTE
3aMeHy Mo mepe HeobxoanMOoCTW.

A Hopmbl 1 npaBuna Nno BOJOCHaGXKeHWIO U KaHan13auum

TpebyeTca cobniogate HOPMbl U NpaBunia Mo BOOOCHAGXEHMIO U
KaHanu3auun. HeobxogMMo  UCKMYMTL  ClyvyalHoe  MOAKIYeHne
KaHanusauum K BogonpoBogy. Kak npaBuno, UHCTPYKLMU MPUBOAATCS B
HopMax ¥ npaBunax no BOAOCHAGXEHMWIO 1 kaHanusauum. MNponssoautens
He HeceT OTBETCTBEHHOCTb B CIlydae HEMpPaBUITbHOrO MOHTaXa.

&Knanau o6paTrHoro aaBneHnsa/aHTUCUOHHbLIN KnanaH

B cnyyae nepekaykum nog YKMOHOM MIM B CUCTEMY C HU3KUM
OaBNEeHNEM WNn ero OTCYTCTBUMEM TpebyeTcsi YCTaHOBUTbL KranaH
obpaTHOro  AaBneHusi/aHTUCUMOHHBLIM  knanaH. [na  nonyyeHus
noapo6bHor nHopMaL MM CBSXKUTECH C MECTHBIM OUCTPUOLIOTOPOM.

3ﬂeKTpVI YyecKue coeguHeHwus

MpegynpexaeHue: 4ToGbl WCKMIOYUTL PUCK yaoapa SMNeKTPOTOKOM,
OO3VPYIOLLIMIA  HAcoC HeobXoAMMO MOAKMOYUTL K 3a3eMMEeHHOMY
WCTOYHMKY NUTAHUA C HOMUHAMNbHLIMU XapaKTepUcTUKamm,
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COOTBETCTBYHOLUMMM  NAcrnopTHOM Tabnuyke  Hacoca.
OnNEeKTPOMOHTaX [OOMKEH BbINOMNHATLCS COOTBETCTBUM C
MECTHbIMW 3NEeKTPOTEXHUYECKUMM HOopmamu. B cnydae
OoTkasza cunoBoro kabena Hacoca ero Heobxoanmo
3aMeHUTb Ha 3aBode, Yy AUCTpuOboTOpa uUnM B
aBTOPU30BAaHHOM CEPBUCHOM LEHTPEe, TaK Kak B
NPOTUBHOM CIny4yae MOXeT NPOoU3onTM TpaBMa.

MpegynpexaeHne: 4YTOObI WUCKNIOYMTL PUCK yaapa
SNEKTPOTOKOM, 3reKTPOCeTb [AOMKHa ObITh 3allulleHa
BbIKIMoYaTENEM KOPOTKOrO 3aMblKaHUs Ha 3eMIIIO.

&C6poc haBneHus B Tpybax

Bo Bpema pasbopkm 1 TexobcnyxmBaHus
Heobxoaumo cbpocuTb [fasneHne B Tpybax, 4ToObI
NCKIMOYMTb pa3bpbl3rMBaHMe NepekavymMBaemMon cpeapl.

A38LUMT3 OT NpeBbIlWeHNA gaBlieHUA

PekomeHayeTcsa yCTaHOBWUTL MpPefoXpaHUTESbHbIN
Knanan/knanaH cbpoca AaBneHusi, 4YToObl WCKMYMTb
npeBbilleHNE AaBfEHWe C AanbHEWLUUM NOBPEXAEHUEM
Hacoca UM CUCTEMBI.



2 OnucaHue Hacoca

2.1 KpaTtkasa nHdopmauus
Oosupytowmn  Hacoc JLM  —  anekTpoMarHuUTHbIN

MEMOBpPaHHbIN Hacoc perynupyemom 4acToThl C
MUKPONPOLLECCOPHbIM  ynpaBneHnem. OH nogxoguT And
[o3upoBaHunsa cped nboro Tuna, BKIOYas KopposunHble. OH
LLIMPOKO NpUMEHSIETCA B He(pTerasaoBon, XMMNUYECKON, MULLIEBON,
dhapmaLeBTUYECKON, LLenniio3Ho-6ymMmaxkHon, nerkou
NPOMBILLUNEHHOCTH, CENbCKOM XO34WCTBE, OXpaHe BOAHbIX
pecypcoB W ApPYrMx MNPOMBILWIIEHHbLIX W TEXHOMOrM4YecKnx

CEeKTOopax, B A03NPOBaAHNN TEXHOJTIOTMYECKUX Cpea.

B anekTpomarHMTHOM [03MpylOLLEM Hacoce NpUMEHSIeTCs
membpaHa, npuBoaUMasi B [OBWXKEHME 3NEKTPOMarHUTHbIM
Tonkatenem, Ans  BO3BPATHO-NMOCTYNaTeNbHOro  ABUXKEHUS
KpbILLKX Hacoca, B pe3ynbTaTe Yero n3meHsieTcst 06bem kamepbl
W [aBneHue Kpbllkh. W3MeHeHuss [aBneHusi, Bbi3BaHHblE
OTKPbITUEM M 3aKPbITUEM KranaHa BCacbiBaHWSI U HarHeTaHwus,
NO3BONSIOT OCYLUECTBNATb KONMMYECTBEHHOE BCacbiBaHWE W

HarHeTaHune cpenbl.

Pacxog anekTpomarHUTHOro posupytouero Hacoca JLM
coctasngeT 1-20 n/4, MmakcumarnbHoe JaBfieHme Ha Bbixoae —
10-1 Gap. BbiTecHeHMe Ha BbIxOge Hacoca  MOXHO
OTperynupoBatb NpyM MNOMOLUM  MepekniyvaTens 4acToThbl

MUMMynbCcoB. Hacoc MMeeT NPOCTYI0 KOHCTPYKLMIO, HU3KOe



SHepronoTpebneHne, TOYHOCTb M3MEPEHUS U HOBbIN
avcnnen.
2.2 TexHU4YeCKne xapakTepucTmKu

2.21 OO6Lwue xapakTepuUCTUKH

To4HoCTb fo3mpoBaHus: * 2% B CTaOMNBbHOM COCTOAAHUM

Honyctumas Temnepatypa okpyxatowen cpeabl: —10C ~
+45C

MoLlHOCTb: 220 B unn 110 B nepem. T.

YacTora: 50/60 'y,

BxoaHasi MOLLIHOCTb:

YacTtoTta xoaa PacueTHas
MOLLHOCTb
90 xogoB/MUH 16 BT
120 xopoB/MUH 20 Bt
180 xopoB/MUH 28 Bt
Knacc 3awuThbl: IP65
CreneHb nsonauuu:; F

BHelHee ynpaBneHne: UMNyrbCHbIA CUrHaM NacCcMBHOIO
KOHTakTa Harpyska koHTakTa: 5 B, 0,5 MA



2.2.2 Paboumne xapakTepucTukun

Mogens Pacxon| [daBnenue Yactora OunameTp

n bap xoa/MuH MM
JLMO110 | 1,0 10 80 ¢5
JLMO0210 | 2,0 10 140 ¢5
JLMO0408 | 4,0 8,0 180 ¢5
JLMO0505 | 5,0 5,0 140 ¢5
JLMO0804 | 8,0 4,0 170 ¢5
JLM1003 10 3,0 130 ¢5
JLM1202 12 2,0 150 ¢5
JLM1502 15 2,0 160 ¢5
JLM2001 20 1,0 180 ¢5

2.2.3 MOHTaXHbIN YepTex
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3HauveHne P B nepBoM pa3pdne nokasbiBaeT, 4TO NMTaHne
BKITHO4EHO.

Ecnu I'IepBbIIZ pa3pan OTKIK4YEH, NMTaHe BbIKITHYEHO.

MocnenHue Tpu paspsifa NokasbliBalOT YacTOTy B NPOLEHTaX.

Ecnu nocnegHue TP pa3pAaaa OTKIMHO4YEHbI, HaCcoC

ocTaHoBneH. Ha pycyHke 2 nokasaH perynsatop AfnvHbl Xoa4a,

auanasoH ctabunbHocTu — oT 30% ao 100%.

Ha PUCYHKe 3 1 4 nokasaHbl KHOMKM yBeINn4eHnAa n ymeHbLUEHUA

YyacToTbl. YTOGbI YBENUYUTL MNN YMEHbLIKTL YacToTy no 10% 3a

pas3, HAXMUTE U ynep>|<|/|Ba|7|Te KHOMMKY.

npl/l OOHOKPAaTHOM HaXaTun 4acTtoTa yBernnimsaeTca unmn

yMeHbLuaeTcs Ha 1%.



2.4 NpoBepkKa npu pacnakoBke

B ynakoBke MOryT HaxoguTcsi BCe UM HEKOTOpble U3
yKasaHHbIX Hmxe 4acten. [lpyM Hanuuum noBpexaeHuin
Hacoca wnu ero yvacten TpebyeTca HemeOneHHO
yBEOOMUTb TPAHCMNOPTHYI KOMMaHUIO.

LLImanr Kepamuseckui rpys

gl
=
il

KnanaH enpaicka Knanah copoca Boafyxa



3 MoHTax

» Ecnu nocne 3aBOACKUX UCMbITAHUIN B HAacoce MoXeT
ocTaTbCd BOAa, a nepekadynBaemad cpefa HeCoBMecTuMa ¢
BOAOW, TO Nepef HavyanoM Ucnosnb3oBaHusa ee HeobxoaMmo
yAanuTb, Npy 3TOM KPbILLKY HAacoca MOXHO NPOMbITb Yepes
CTOPOHY BCaCbIBaHUSA, NCMOMb3ys NOAXOAALLMIA pacTBOP.

» [osupyowmin Hacoc ycTaHaBMBaeTCa pPSaOM C €MKOCTbHO
O031POBaHNs, ecrnv nMmeeTcs YA0oOHbIN NCTOYHUK NuTaHus. Mpu
NPSIMOM BO34ENCTBUN COSTHEYHbIX Ny4en TpebyeTcst yCTaHOBUTb
YepHYIo 3amTy OT YD-U3nyveHus.

» MecTo yCTaHOBKM  [O3MPYIOLLEro  Hacoca  JOSTKHO
obecneunBaTb  ygobctBO  noaxoaa, akcnnyataumm
TexobcnyxumBaHus. B paboden 30He He [OMKHO ObITb
npenaTCcTBUN.

» Ecnu oTceyHOM «KknamaH 3aKkpblBaeTCs Ha  CTOPOHE
HarHeTaHuWsi Hacoca, TO, Koraa 3TOT KnanaH 3akpblT, obpaTHoe
JaBneHve, cosgaBaemMoe [J03UPYIOLMM HacoCOM, MOXET B
HEeCKONbKO pa3 MnpeBblaTb  MakCUManbHO  AOMyCTUMOE
obpaTHOoe [faBneHWe, 4YTO MOXET Bbi3BaTb  pa3pbiB
HarHeTaTenbHoro naTpybka. YTobbl npegoTBpaTUTL paspbls,

peKoMeHAyeTCst UCMNorb30BaTh KnanaH cbpoca AaBrneHus,
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KOTOpbIA OrpaHMYMBaEeT MakcumanbHoe obpaTHoe [AaBreHue B
npeaenax 4onycTUMOro YPOBHS.

> [Onametp MCnosb3yemMoro LnaHra [OIMKEH
COOTBETCTBOBATL LUMAHIY, €r0 KOHHEKTOPY U XapaKTepucTUKam,
TaK Kak B MPOTMBHOM Cry4ae HageXHOCTb W [ONTOBEYHOCTb
WwnaHra  He  rapaHTupyetcsi.  3anpelieHo  U3MEeHsiTb
XapakTepucTuku Wwnaxra. Mpu Hanuuum Gonee ANWHHBLIX TPYO
Unu BSA3KOW cpenbl MCNonb3yTcs naTpyoku Gonbliero cevyeHus

n racmtenun BI/|6paL|,|/|V|.
3.1 MoHTax Hacoca

» UYtobbl o0becneuntb 6Ge3omacHOCTL Hacoca, 3akpyTuTe
BonTol.

» UYt0obbl 0GecneunTb MpPaBWUIbHBLIN MOHTaX, BXO4 W BbIXOA
Hacoca JOSMKHbI ObITb BEPTUKaNbHBIMU BO BPEMS MOHTaxa.

NmeeTca aBa cnocoba ycTaHOBKM Hacoca:
A. 3anurtas ctopoHa BcacbiBaHUA (aeanbHbIW BapuaHT)

B oaTom cnyyae Hacoc MOHTUpPyeTCA Ha OCHOBaHue
pacxoqHOro pesepByapa. Takom cnocob £ABMseTca CcambiM
MpoCTbIM, MOOXOAWUT ANA  HW3KOrO  pacxoda, neTydyen,
BbICOKOBSI3KOM cpedbl. [lo Mepe 3anonHeHwss natpybka
BCacblBaHUs Cpedol Hacoc MOXeT ObICTpO  BbINOMHUTb
camo3anuBKy, W BEPOATHOCTb TOro, YTO HAcOC He BbIMOMHUT

3aliMBKy, MMHUMaribHa.

11



[ns Takoro TMna MOHTaXa HWKHUK KnanaH He TpebyeTcs.
Ecnun cpena nepekadnBaeTcs BHU3 UM B MECTO C HU3KUM
AasrieHnemMm, TpebyeTcs yCTaHOBUTb knamaH obpaTHOoro
OaBneHns unn aHTUCUQOHHLIM KnanaH. [Npu Takom Tune
NOrpy>XeHNA MOXHO nepekaumBatb Ntobble cpeabl, 04HaKo
OH OCOBEHHO pekOMeHAOBaH AN BbICOKOW KOHLIEHTpaLmm

TBepAblX YacTull.

Pezepeyap =
/ - Bosgywwex 1. KnanaH Bnpbicka

I% = [Jo3upyrowmin Hacoc
-

o ) OCHOBaHMe Hacoca
KpoHwTenH

MNpaeunAbHbIA MOHTaX

12



& NMpumeyaHue:

Ha pucyHke npuBoaAUTCA CMOHTUPOBAHHLIM HAcoC C
XapakTepHbIMX oLIMbKamu.

HenpaBunbHbIN MOHTaX

13



B. BbicoTa BcacbiBaHUA:

» MoHTtax Ha pesepByap: Hacoc yctaHaBnmBaeTcs Ha

BEPX HaMopHoOro pesepsyapa.

ESL L

Knanax enpsbicka

=

Knanak c6poca eo3ayxa

Ao3npyrowmnii Hacoc

Pezepeyap -

HuxHUIA kKnanax
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» MoHTaX Ha  HaCTEeHHbIN KPOHLUTEWNH: Hacoc

yCTaHaBNMMBaeTCs Ha CTEHKY C KPOHLWITEMWHOM Hapg
HaMopHbLIM pe3epByapoM. ITOT cnocob No3BonAeT ObICTPO

3aMeHUTb HanopHble pe3epByapsbl.

~— KnanaH enpbicka

=]

Aozupyrowmii Hacoc

KpoHwTeitH

Pezepeyap = HWXHUI KnanaH

15



3.2 CoeaunHeHus naTpy6KoB

» BcraBbTe natpybku yepes

~ R Tpybka

N )
COeaUHUTENbHYIO ramky 1 XoMyT. J]\ JL Coeanmmrensian raiika

e

.ﬂ h.
» OTpexbTe WnaHr Hy>XHOM AJTMHbI U S

)y oopeyra
BCTaBbTe NaTpybOK Kak MOXHO rrybxe. D ynromurenboe koneio
» [lpn Heob6xogMMOCTH yBENUYbTE Y= topnye xnanana

AnamMeTp wiiaHra.

> 3aXMuTe XOMYT U 3aKPYTUTE COEQUHUTENBbHYHO rawiky.

3.3 MoHTax KnanaHa Ans nNUWeBbIX NPOAYKTOB M
BcacblBaroLero naTtpyoka

HwkHuA knanaH BbICTynaeT B KayecTBe 0OBpaTHOro
knanaHa, obecneymBas camo3anuBKy Hacoca Mpu MOHTaxe B
OCHOBaHVWe  HanopHoro  pesepByapa. HwxkHun  knanaH
HeobxoAuMO BepTUKanbHO OMyCTUTb Ha OHO NepekavvBaeMon
cpeabl. Ecnu cpepa cogepXuT ocagok, HXKHUI KnanaH AormkeH
pacrnonaratbCs Ha BbicoTe okorio 50 MM OT AHa pesepByapa.
Ona nopaepXaHMsA HMXKHEro KnanaHa w  narTpyoka
BCaCblBaHUsi B BepPTUKaNIbHOM  MONIOXEHUU  MOXHO
ncnonb3oBaTb KepaMU4YeCKUM rpys.

» YCTaHOBMTE HWKHUA KnamaH Ha OAHy CTOpOHYy naTtpybka
BCacbIBaHUSA

16



(cm. pasgen 3.2).

» COBuHbTE KepamMuMyeckui rpy3 Ha KoHew naTpybka [o
KOHTaKTa C BEPXOM COeANHUTENTbHOW rankm HKHEro KrnanaHa.

» YCTaHOBUTE HWXHMI KnanaH u naTpyboOK BcacbiBaHUSA B
HanopHbI  pe3epByap. Y6eautecb, UTO HWKHUA  KnanaH
pacronoxeH BepTUKanbHO U Ha BbicOTe okorno 50 MM OT gHa
pesepsyapa. NpucoeanHute gpyron koHel natpybka Kk cTOpoHe
BCaCbIBaHUS KPbILWKM Hacoca (CM. npucoeavHeHue naTpyokos B

pasgene 3.2).

3.4 MoHTax knanaHa BMpbICKa U HarHeTaTesibHOro

naTpybka

KnanaH Bnpbicka npegoTeBpawaer obpaTHbIA  MOTOK.
YctaHoBWTE KnanaH BhApbicka B MecTe, rge cpega
nepekayMBaeTca B cuctemy (CM. npucoeavHeHve naTpybkos B

pasgene 3.2).

& Mpu ycTaHoBMTE knanaHa Bnpbicka ybeguTecb, 4TO
KnanaH pacriofioXeH BepTUKaNbHO  OTHOCWUTENbHO  HK3a
naTpybka M YTO MOrpeLlHOCTb CrieBa M crpaBa He NpeBbilLaeT

80 rpagycos.
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3.5 MoHTax knanaHa cbpoca Bo3ayxa

KnanaHa cbpoca Bo3gyxa umeeT yHkumMm otbopa
npo6 Ha Bbixoge. KnanaH ycTaHaBnvMBaeTCs Ha BbliMyCKHOM
obpaTHOM KknanaHe W NPUCOEAMHSETCA K LUMaHry Ans
BO3BpaTa cpeabl B pe3epByap.

dquO6bl obecneunTb NNaBHOE BCacbiBaHMeE, NaTpybokK
3anpeLLeHo norpyxatb B cpeay.

Tpybka
Coeg,. ravika
Kepamuueckuii rpys
/% KnanaH cépoca \\

€0

BO34yxa

Tpy6bka

HWXHUIA KnanaH

18



4 JKkcnnyaTtauua u HacTpoukKa
4.1 MNMyck n 3anuBKa

Mepen  nepexogom K  cregywowemy  aTany
BHUMAaTENbLHO npoyvTante npuBeaeHHYo HUXEe
MHgopmauuio. Hacoc MOXHO 3anyckaTb NOcrie NPUHATUA
3alUUTHBIX Mep, YCTaHOBKM Hacoca, npucoeamHeHus Tpyo,
OTKPbITUA BCEX Perynupylowmx KrnamnaHoB Ha JIMHUSX
BMyCKa 1 BblNycka.
> [logkntounTte nuTaHme.

» Bo Bpems paboTbl HAacoca MeasIeHHO yBeNMYnBamTe
4acTOTy UMMYNbCOB.

» [laTpybok BcacbiBaHUSA HAYHET 3aMNOfHATLCA Cpeaon
n3 pesepsyapa.

» Hebonblwoe konnyecTBo cpeabl OyaeT BbIXOAUTb U3
HarHeTaTenbHOro KnanaHa.

» Tenepb Hacoc 3anuT.

Hacoc nMmeeT  (PyHKUUIO camo3arnmnBKku (3a
ncknyeHnem ocobbix ycnosun). Ecnu  Hacoc He
BbINOSIHAET caMO3anunBKy, CHAMUTE BbIMYCKHble 0bpaTHble
KnanaHbl, cnente BONy WNW cpedy B OTBEpCTUE Hacoca,

4YTOObI 3aMNOMHNTL KPbILLKY Hacoca. YcTaHoBuTe
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BbIMYCKHON 0BpaTHbIN KnanaH Ha MecTo (CM. «0bpaTHbIN

KnanaH B cbope») 1 BbINOSTHUTE 3anunBKYy.
4.2 HacTtpouka

[Myck 1 ocTaHOB Hacoca KOHTPONMPYKTCHA KHOMKOM
STOP/START @.
YacToTa xofa 3agaeTcs KHOMKow yeenuyeHns 3

N KHOMKOW yMeHblUeHna @. Ha ancnnee nokasaHa 4acrtoTta

B npoueHTax. inanasoH — ot 0 go 100%.

4.3 Hactpouka curHaribHOu (pyHKUUU (TONbKO
ans JLM-P)

4.3.1 Oucnnen

(1)CocrosiHue oTKIIOUeHHS -> Jlucriei mokaspiBaeT «P»

(2) CocTtosiHue paboTbl -> MHonKauunsa 3aBUCKT OT pexnma.
[1] Py4Hon pexum: OTobpaxkaeTcsa pacxoq B NpoLEeHTax.

[2] PeXum yMHOXeHUs 1 oeneHnss UMnynbCoB:
OTobpaxxaeTcs cHETUMK UMMYSILCOB.

[3] Pexum 4-20 mA: otobpaxeHue 4-20 MA cooTBeTCTBYET

NPOUEHTHOMY 3HAYEHMUIO.
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(3) B pexume HacTponkm -> oTobpaxxaeTca YHKLMOHAMbHbIN KOA

M 3Ha4YeHne COOTBETCTBYIOLLEro napameTpa.

4.3.2 ®yHKLUM KHOMOK

(1) OcTaHoB:

] Haxmute kHonky BbikntovaTens NMYCKA/OCTAHOBA, utobbl
BKIHOYMTb HAcoC (NpUMeYaHue: pexnm AUCTaHLUMOHHOro
ynpaBsreHusi He paboTaer).

B Haxmute kHonky Bbikntovatens NMYCKA/OCTAHOBA n
yaepxmBanTe ee, YToObl BONTU B PEXKMM HACTPOMKM.

B pexxvme HacTpomKM HaXXMUTE KHONMKY BbIKNoYaTens
MYCKA/OCTAHOBA v ygepxuBanTte ee B Te4EHNE 3 CEeKyHL,
YTOOLI BOMTU B PEXUM HACTPOWKN.

Ecnu B TedeHune 10 cekyHA He HaxaTb KHOMKY, TO PEXUM
HaCTPOWKWN 3aKPOETCH aBTOMATUYECKMN.

B B pexume HacTpOMKM HaXMUTE KHOMKY BbIKMOYaTens
MYCKA/OCTAHOBA, 4tobbl nepekntountb (PyHKUMOHANbHbIN Koa,
HaXXMUTE KNaBULLY YMEHbLUEHUS UK YBENUYEHUS ONS HACTPOMKU
napameTpoB.

(2) Pexxum paboTbl:

[1] Haxxmute kHonky MYCKA/OCTAHOBA, 4T06bl OTKNIOYNTEL HACcOC
(NpUMeYaHue: Kpome pexmnma QUCTaHLMOHHOMO YNpaBneHus).

[2] B py4yHOM pexmmMe HaXMmuTe KHOMKY YMEHbLUEHUs uWin

yBernnmyeHua ans HaCTpOIZKI/I pacxona B npoueHTax.
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4.3.3 NapameTp

(1) Cnucok napameTpoB

FC 3Ha4eHuns napamMeTpoB

0 MpoueHTHoe 3Ha4veHue (0-100)

1 Kon-Bo nmnynscoB B MUHYTY (0-180)

Pexum paboTbl
0: Py4Hown pexum

2 1: YMHOXeHMe nMmnynbcoB

2: leneHve nmnynbLcoB
3:4-20 MA
3 OcHoBa nogcyeta umnynbcoB (1-255)

OuctaHUuMoHHOe ynpaBneHue

4 0: Onct. pexxum BbIKI. 1: [IUCT. pexmum BKI.

(2) PerynnpoBka napameTpoB B peXnme HaCTPOMKU

0] TMpoueHTHOe 3HayeHue: HaxxMnTe KHOMKY YMEHbLUEHUS
NN yBenuyeHns, 4Tobbl HACTPOUTb NPOLEHTHOE 3HaYeHue
C warom 1. Haxmute n ygepxmBante 3TM KHOMKK, YTOObI

HacTpouTtb ¢ warom 10. Makcumym 100, MuHUMYM 0.
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[] KonuyectBO MMMynNbCOB B  MUHYTY: HaXMWUTE  KHOMKY
YMEHbLUEHNS WU yBENWYEHUs!, YTOObI HACTPOUTb MNPOLEHTHOE
3HayeHue ¢ warom 1. Haxmnte n yaepxmBante 3T KHOMKK, YTOObI
HacTpouTb ¢ warom 10. Makcumym 180, MUHUMYM 0.

] B pexume paboTbl: HaxmuTe KHOMKY YMEHbLUEHMS UK
yBenuyeHusi, YTobbl HacTpouTb pexum paboTbl [0: Py4yHon pexunm 1:
Pexum yMHOXEHUa MMnynbcoB 2: Pexum geneHna nmnynbcoB 3:
pexum 4-20 MA]

Bl Haxmute KHOMKY YyMEHbLUEHMS WNU  yBENUYEHUs, YTOObI
HACTPOUTb MNPOUEHTHoe 3HadeHne ¢ warom 1. Haxmute n
yaepXuBamnTe 3TN KHOMKKM, YTOObI HacTpouTb ¢ warom 10. Makcumym
255, MUHUMYM 1.

K [OuctaHumoHHOe ynpaBneHue: HaxmuTe KHOMKY YMEHbLUEHUS
UNU yBenuyeHus, 4Tobbl HaCTPOUTb AUCTAHUMOHHOE YyrpaBfeHue
[0: OucTaHUMOHHOEe ynpasrieHMe OTKMYeHo 1: [OucTtaHumoHHoe

yrnpaBfieHNe BKIHOYEHO]
4.3.4 dneKkTpuyeckue coeguHeHNA

[1] MuTanue: ogHa dasa 220B/110B

A MpumevaHne: B 3aBUCMMOCTU OT TpeboBaHWI K HAMNPSKEHUIO
Ha nacnopTHomn Tabnuyke. B cnyyae HenpaBunbHOro
NOAKMIOYEHNsT NPOM3oNaeT NOBPEXAeHMe Hacoca.

[ns Hacoca TpeGyeTcs 3a3eMreHue.
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[2] CurHanbHas nuHKUS:
KpacHbl - AUCTaHUMOHHOE ynpaBrieHue:

UepHbIn - HyneBasa NuHnA; XKenTtbl - UMNYNbCHAadA NUHUS;
Benbin - 4-20 MA.

4.4 KanubpoBka

Mo  3aBepweHumn KanubpoBkM  onpefensieTcs
npnbnuantenbHas BbIXOQHAA MOLLHOCTb Hacoca U Hacoc
KanubpyeTcs Ansa perynupoBKkU hakTUYECKOro pacxoda Ha
BbIXOAe.

Ybeoutecb, 4TO HaAcOC 3anuT, a HarHeTaTenbHbIN
natpybok w KnanaH BApbICKa YCTAHOBMEHbl  Ans
HOpManbHOro pexunma paboTbl (BKMOYas Takme akTopsbl,
Kak paboyee [aBneHwe, BA3KOCTb cpedbl WM BbiCOTa
BCACbIBAHWS).

» YCTaHOBUTE  HWXHWA KnanaH B  €MKOCTb C
rpagyvpoBkon o6bemom 1000 mn nnm Gonee.

» 3anyctute Hacoc, 4Tobbl BbIBECTW BeCb BO34yX W3
NMHUM BCACbIBaHMSA U KPbILLKM Hacoca.

» OcTtaHoBuTe  Hacoc. 3arnofiHMTe  eMKOCTb  C
rpagynpoBKOM 00 HaYaribHOW TOYKU YPOBHS.

» [lpn nomowm Tarmepa BKMNIOYUTE HACOC Ha 3agaHHoe
konn4yecTBo BpemeHu (He meHee 120 xonos). Yem GonbLue
nepuopg, Tem 6onee ToYHbIMKU ByayT pe3ynbTaThl.

» OctaHoBuTe Hacoc. 3anuwuute BpemMd N 00bem
nepekadvyeHHon cpeabl, paccuntanTe pacxos.
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» Ecnun pacxoq CrULLIKOM HU3KUI UMW BbICOKWUIA, YBENUYbTE
UNN YMEHbLUMTE CKOPOCTb COOTBETCTBYHOLUM 06pasom.

(] L
T

KnanaH Bnpbicka

Jlo3upytoLuii Hacoc

Ipagyvposka

ﬁ HuxXHmi kKnanaH

5 TexobcnyxuBaHue u
PEMOHT

A OcTOpOXHO

» TexobcnyxmBaHne aNeKTpu4ecKnx y3nos JOSMKHO
BbIMOMHATLCA TOJIbKO KBanNnguumpoBaHHbIMA

ONEeKTpUKamn.

> [lepepn obcnyxnBaHnemM OTKNHOYUTE NUTAHME UMN
BblTaAWUTE
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BUNKy. [lpekpatute nogadvy nuTaHwWs, ecnv UMeeTcs pene.
Y6egoutecb, 4YTO MUTaHME Hacoca He BKIYUTCA BO BpeEMSs
obcnyxuBaHus.

» B HarHeTatenbHoM naTtpybke Heobxogmmo cOpocuTb
AaBneHve nepen obcnyxuBaHveM. BbinonHute  gpeHax
NnosioCcTM KpbIlWKKM Hacoca M npomonTe ee. lcnonb3oBaHue
KOPPO3UNHOW KUOKOCTU 3anpeLueHo.

» Ecnu nepekaunBaemasi cpefa ABfsieTCA OornacHou unm ee
XapaKTepUCTMKN HEU3BECTHbI, NPOBEPbTE €€ NnapameTpbl nepeq
obcnyxuBaHmeM. KpbiwKy Hacoca HeOBXOAMMO OMOPOXHUTL U

O4YUCTUTD.

5.1 Texo6cnyxuBaHue

Bo Bpems obcnyxumBaHua [03upytoLiero Hacoca HeobxoaMmo
NpoBEPUTL criegytoLlee:

» bonTbl KpbIWKM Hacoca (HageXXHOCTb COEANHEHUS).

» HarHetaTtenbHbI NaTpybokK (HaAeXHOCTb COeqMHEHMS).

» Kpbiwka Hacoca 1 06paTHbIN KnanaH BCcacbiBaHUS
(HageXHOCTb COeaANHEHNS).

» [peHaxHoe oTBEPCTUE B OCHOBAHUN MeMbpaHbl (TeYb MOXET
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yKa3sblBaTb Ha NoBpeXaeHne MembpaHbl).

5.2 3amMeHa MeMOpaHbI

&Bo BpeMSA 3ameHbl TpebyeTcs HOCUTb 3aLUTHYHO
ofexay, Macky, OYKM K nepyaTki. Takke CM. 3alUTHble
Mepbl, NpPeaycCMOTpPeHHble B nacnopte 6e3onacHOCTM
MaTtepuana, KoTopble NpeaoCTaBIiEH MOCTABLUMKOM.

Hosunpyrownn Hacoc JLM oTnnyaeTcs
0e30TKa3HOCTbIO, HO Ans  [AOOCTMXKEHMA Hanbonbluen
3(ppekTUBHOCTN HEOBXOANMO exXxeaHEeBHO OBCnyxmBaTb
ynpyrne getanu. PekomeHayeTcs Kaxabli rog 3amMeHsTb
Takne pgetanu Kak MembpaHa, obpaTHbie KnanaHbl,
YNNOTHUTENbHbIE KOMbLA, MPYXWUHbI B COOTBETCTBUM C UX

COCTOAHNEM.

D%

K
52,
4

9!

2
@
200

=
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» CbpocbTe  gaBneHwe, OPEHUPYUTE U CHUMUTE
HarHeTaTenbHbIN NATPYOOK C Hacoca.

» [lomecTnte HWXHWA KnNanaH B BOAY WU OPYryio
HenTpanbHy cpefy. 3anycTute HacoC U NMPOMOWNTE KPbILLKY
Hacoca. [locne nNPOMbIBKM KPbIWKMA Hacoca BbiTawumrte
HVKHWIA KNnanaH 13 XnakocTn n npogosnkanTte paboTy Hacoca,
4yTOObl BHYTPb NOCTyNan BO34yx A0 TeX Mop, noka B KpbiLUKe
He OyageT BoAbl WMAW ApyroM HeuTpanbHoW cpedbl. Ecnu
XMOKOCTb He nepekaymBaeTca M3-3a paspblBa MemOpaHbl,
oTkpyTUTE YeTbipe Gonta (D Ha KpbILLKE Hacoca 1 norpyante
KPbILLKY B BOAY UK APYryto HEUTPanbHY cpeay.

» OcTtaHoBUTE HaAcOC W OTKNIYUTE NUTaHWe, OTKPyTUTe
6onThl .

> BbiTawmTe KpbilwKy Hacoca @ n 6ontbl (1) 13 kopnyca
Hacoca.

> [MoBepHuUTE MembpaHy (3) NPOTVB YaCOBOW CTPENKA U
CHUMUTE ee.

> Hakpytute HoByO MembpaHy (3) Ha NpMBOAHON Bar.
MpoBepbTe paboTOCNOCOBHOCTD.

> CHoBa BbIKpYTUTE MeMbpaHy 3.

» YcTaHOBUTE OCHOBaHME MeMOpaHbl Ha KOpPNyCc Hacoca
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(BpeHaxxHOe oTBEpPCTUE AOMKHO ObITb HanpaBreHO BHU3).
> [oBepHuUTe MemBpaHy (3) No YacoBow CTpernke K
NPMBOLAHOMY Basny [0 MOSHOM 3aTSKKMN.

> YcTtaHoBUTE KpbILWKY Hacoca (2 Ha koprnyc (obpatuTe
BHMMaHWe Ha HanpasfieHne obpaTHbIX KnanaHoB).

> 3akpytute 6ontbl (D no AvaroHanm.

» Yepes 24 yaca paboTbl NpOBEPbLTE BUHTLI U 3aKpyTUTE

npun He0BXoaUMOCTM.

5.3 3ameHa oGpaTHbIX KfanaHoB

O6paTHbIn  KnanaH MMeeT KacCeTHYK  KOHCTPYKUMIO,
MO3TOMY €r0 MOXXHO 3aMEHUTb KakK eQUHbIN y3en.

Cwm. pasgen 7 HacTosALero pykoBOACTBA.

» COpocbTe gaBneHne n OTCOeANHUTE HarHetTaTernbHbIN
naTpybok OT Hacoca.

» [lomecTnte HWKHUA KNanaH B BOAY WNU OPYryko
HEenTpanbHyl0 cpefy. 3anycTute Hacoc W NpoMounTe
obpaTHble knanaHbl. [locne nNpomMbiBKM  0BOpaTHbIX
KnanaHoB BbITALLUMTE HWKHWA KnanaH u3 XWOKOCTU U
npogormkante paboTy Hacoca, 4Tobbl BHYTPb MNOCTynan

BO34yX A0 TeX nop,
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NoKa B HarHeTaTenbHOM KranaHe He 6yaeT Boabl UNu gpyron
HenTpanbLHoOM cpeabl.

» CHuMUTEe HarHeTaTenbHbIN OOPAaTHbLIN KNanaH u
nomMecTuTe Bce AeTanu B NpaBUITbHOM NopsaaKe.

» OTcoegumHuTe BCacbiBaloLWmMM NaTpybok ¢ BCacbiBaloLWEro
KnanaHa.

» CHumuTe BcacbiBaloWmin 0bpaTHbIN KnanaH v
noMecTuTe BCe AeTanu B NpaBuiibHOM Nopsake.

» [lpoBepbTe WapoBoOM KnanaH, ceasnio, N3HOC
YMNAOTHEHMS U 3aMeHuTe Npu Heob6XoaMMOCTH.

» [loctaBbTe geTanu obpaTHOro knanaHa Ha MecTo (B

nopsiake, 0GpaTHOM CHSTUIO).

> MpucoeanHUTe KPbILWKY Hacoca 1 naTpyoku.
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6 MNounck n yctpaHeHne HencnpaBHOCTEN

|HemcnpaBJ803MOMHaﬂnpquHa

YcTpaHeHue
OCTb
OTkas nuTaHus. MNpoBepuTb NUTaHWe.
Meperopen YcTpaHuTb neperpysky, 3aMeHuTb
npefoxpaHvTenb. NpegoxpaHnTenb.
HanT NpuynHy B Uenun n ycTpaHuTb
Llenb nuTaHus.
Hacoc He npobnemy.
3anyckaeTCa  10rkas nposoaku. CM. CXEMY MOAKIIOUEHUSI.
3akynopka Tpy6 unm MpoBepuTb TPyOy, NOMOCTb 1
MonocTn Hacoca. oOpaTHbIe knanaH, O4YUCTUTb rPs3b.
HenpasunbHas MpoBepuTb perynmpoBsky.
perynvpoBka.
Hacoc He paboTaer. MpoBepuTb NUTaHME N HACTPOWKM.
[MycTon HanopHbIn 3anonHnTb pesepsyap.
pe3epByap.
BacopeHue Tpyb. OuncTuTb TPYOHI.
OTceyHom knanaH 3akpbIT. JOTKPbITb KanaHbl.
OTCyTCTBYET  |l1|apoBoit 06paTHbIi KnanaH
BbIXOOHas MpoBepuTb U NPOMLITL OBpaTHbIE
|MoLLHOCTL 3aCOpPEH YacTuMuamu. KnanaHbl.
Bo3gyx B nonocTu Hacoca. |CopocuTb BO3AYX.
YBEennunTb gaBneHne BcacbiBaHus,
KaButauyus
YMEHbLUMTb BbICOTY BCACbIBaHUS.
HenpasunbHas 3anveka.  |BbINOMHWUTL 3anunBKy 3aHOBO U
NPOBEPUTL Ha YTEYKN.
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BacopeHue cunbTpa. OunNCTUTb NN 3aMEeHNTb PUNbTP.
M3HOC 06paTHbIX knanaHoB
v O4nCTUTb UM 3aMeHNTb obpaTHbIe
KnanaHbl.
3acopeHne YacTulamu.
HenpasunbHas OUEHUTb U UCNPaBUTD.
Huzkas KannbpoBka.
BbIXO4Has
Crnvwkom BbicOKas YMEHbLUUTL BA3KOCTb UMW YBENUYNTL
[MowHocTb
BS3KOCTb pasmep
cpeabl. TpYyo.
YBENMUMTL JaBneHMe BCcackiBaHUs,
KaButauusa cpeabl.
YMEHbLUMTL BbICOTY BCACbIBaHUS.
MpoTeyka oGpaTHoro OuYMCTUTL UMK 3aMEHUTB.
KnanaHa
HanTu MecTo NpoTeyku 1 yCTpaHuTb
MpoTeyka naTpybka
|MeanenHo BcacbIBaHUSI. npoGnemy.
YMEHBLNTE  13560penne dunbTpa. O4YnCTUTL UM 3aMEHUTb PUNBLTP.
BbIXOAHYHO
[mowrocTs 3ameHeHust cpeabl. MpoBepuTb BA3KOCTb
BeHTUNsLMoHHOe
OTBEPCTME B EMKOCTYU MpopyTb oTBEPCTHE
3aCOpEHO.
HanT MecTo NpoTeykun 1 yCTPaHUTb
MpoTeyka naTpybka
BCAChIBaAHMSI. npoGremy.
HecTabunbHb! YBENMUMTL JaBneHne BcackiBaHUs,
- KaButauyus.
i noTok YMEHbLUMTL BbICOTY BCACbIBaHUS.
BacopeHue ob6paTHoro O4YMCTUTL UMK 3aMEHUTB.
knanaHa.




7 Nepe4vyeHb OCHOBHbLIX YacTeMn

Kopnyc Hacoca
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Kpbiwka Hacoca

@ Coea. ravixa

@- O6oa
Q- oopoyua

@~ Yna. koasuo

HarHerarensHbii
KA3NaH Kopnyc xranawxa
@- Bryaxa-npocraexa
/0 8- KPHIWKa KAaNaxa

Wap
Ceano

<puiwxa
Wap
Ceano
yna. xoaeuo

YnA. KOABUO ‘@ ~.
Kpbiwka xranaqa -@
Wap
Ceano

.o
S
Kpbilwka xranaqa -@
O
o

Wap OCHOBAHME MEMBEDAHLI

Ceano
Bryaka-npocraexa '@

Knanau

Kopeyc keanses BCACLIBAHNA

yna. koAsLo -
dopcykka

06oa .@

Coea. ravixa %
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m — Coea. raiika

@-7 0O6oa
@——' DopcyHka

yna. koneuo

% Kopnyc knanaxa

' BTyAKa-npocraeka

@' KpblWwKa KaanaHa

O——wap
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@. KpbiWwKa KAanaHa

|
O-i Wap
g'i Ceano
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yna. konsuo

Kopnyc
HUXHero
KnanaHa

T OuabTp

HWXHWI KnanaH

KnanaHbl

7 Yna. Koasuo

|

Kopnyc knanaHa

cbpoca eo3ayxa
yna. koasuo
/ yna. Koasuo

s ®opcyHka cbpoca

L

— Coea. raiika

— MNpocraeka

BWHTOBOW KOANAYoK

Knanan c6poca Bo3ayxa
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NMpunoxeHune

TpeboBaHUA K HANPSHXKEHUIO NMUTaHUA

MHorga anekTponuTaHme nogaeTcst HeCTabunbHO.
UpesmepHble konebaHna nntaHnsa BO3geNCTBYIOT Ha
obopyaoBaHMe 1 MOryT Bbi3blBaTb NMOBPEXAEHMS HAcoca.

HdnanasoH nMTaHus 3MEKTPOMAarHUTHOro
posupyowero Hacoca JLM coctasngetr £ 10%
pac4yeTHOro HanNpsHKeHUs (nogpobHee CM.
COOTBETCTBYHOLLYIO TEXHNYECKYH MHPOPpMaLMIO).

Ecnun umetotcs konebaHusa HanpskeHuUst NUTaHus
UM CKa4YOK Hanps>keHust npesbilaeT [onyCTUMbIN
AnanasoH, HeobBXoAMMO YCTaHOBUTb PeErynmpyembli
UCTOYHMK MNUTaAHUA nNepeMeHHoro Toka. B cnydvae
BbIXxo4a obopyaoBaHus n3 cTpos n3-3a
nepeHanps>keHns  Hawa KOMMnaHuMs  He  HeceT

OTBETCTBEHHOCTb 3a obecneyeHne KkayecTaa.

MNepen ucnonb3oBaHUEeM BHUMATENIbHO NpoYuTanTe
PYKOBOACTBO.
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