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2.1

3aranbHi NONOXKEHHSA

Mpo uto iHcTpyKLUitlo

ABTOpCbKe npaBo

MpaBo Ha BHeCeHHs 3MiH

be3neka

lMo3HaveHHsa npaBun
TexHiku 6e3neku

Ll iHcTpyKUig € cknagoBoto BUpoby. [loTpMMaHHS iHCTPYKLIT € nepeayMoBOIO ANs
MPaBWbHOTO MOBOAXKEHHS Ta BUKOPUCTAHHS:

» [epepn BMKOHaHHAM Byab-aKuX pobiT peTenbHO NPOYUTATU IHCTPYKLItO.
o |HCTpyKUis 3aB>XXAN MA€ ByTW QOCTYMHOO.

* JoTpumyBaTuUCS BCiX BKa3iBOK L4000 BUPOOY.

* JoTpumyBaTUCA NO3HAaYeHb Ha BUPODi.

MoBa opwuriHanbHOT IHCTPYKLUIT 3 ekcnnyaTauii — HiMeLbKa. YCi iHLLi MOBM L€l iHCTpYKLIT €
nepekiagamu opuriHanbHoI IHCTPYKLUIT 3 ekcrnyaTadii.

WILO SE © 2023

MepenaBaHHS, @ TAKOXX PO3MHOXKEHHS LibOr0 [LOKYMEHTA, NepepobneHHs Ta
PO3rofIOLLEeHHS MOro 3MiCTy 3a60pPOHEHO, SIKLLLO HEMAE YiTKO BUCIOBNEHOT 3roAu.
MopyLUeHHs aBTOPCbKOro npaa nepecnigyeTbcs 3aKOHOM. Y i npaBa 3aCTepPeXKeHo.

Wilo 3anumwae 3a coboto npaBo 3MiHIOBaTK HaBeOeHi AaHi 6e3 nonepenykeHHs Ta He Hece
BiAMOBIAANbHOCTI 3a TeXHiUHi HeTOYHOCTI Ta/abo NpoMycKaHHs. BUKOpUCTOBYBaHi
MantoHKN MOXKYTb BiAPi3HATUCS Bif OpUriHany Ta NpM3HaveHi BUKITIOYHO ANS
CXeMaTUYHOrO NpeacTaBreHHs BUpPoby.

Lis rmaBa MiCTUTb OCHOBHI BKa3iBKW LLLOJ0 OKpeMUX eTanis

>KUTTEBOTO UUKIY BUPOOY. HeEXTyBaHHS UMMM BKa3iBKaMu MOXKe

NPU3BECTM 00 BUHUKHEHHS TakKnx Hebesnek:

» Hebe3neka ong nogen yepes enekTPUYHI, MeXaHIYHi,
6GakTepionorivyHi BNAMBKU Ta efleKTPOMArHiTHI Nons;

« Hebe3neka AN HaBKOMMULUHLOrO CepefoBMILLA Yepes BUTIK
Hebe3neyHNX maTepianis;

* MaTepianbHi 36UTKw;
° MOPYLUEHHS BaXXNNBUX PyHKLiA BUpoOy;

* MOPYLUEHHS NPU3HAYEeHOro NopsaKy pobiT i3 TeXHI4YHOro
006CNyroByBaHHS Ta PEMOHTY.

HepoTpnMaHHS BKa3iBOK NPU3BOANTbL 4O BTPATM NpaBa Ha
BiQLIKOAYBaHHA 36UTKIB.

HdonaTKoBO AOTPUMMYMTECH iIHCTPYKLUIN | NPaBUN TEXHIKK
6e3neku, HaBeieHUX B iHLIMKX rnaBax!

Y LR IHCTPYKUIT 3 MOHTa>Ky Ta eKcnyaTauil BAKOPUCTOBYHOTbCS
npasuna TexHiku 6e3nekn 0N yHUKHEHHS NOLWKOAXKeHb MalHa
Ta TpaBMyBaHHA nepcoHany. Taki npaBuna TexHikmn besneku
HaBeeHo pi3HMMK cnocobamu.

« [MpaBuna TexHiku 6e3nekun ong 3anobiraHHA TpaBMYyBaHHIO

nepcoHany NOYMHAKOTLCS i3 CUTHANbHOrO CNOBA, MAKOTh Nepeq,
LMM CIOBOM BigNOBIAHW CUMBON Ta Cipuii OOH.

HEBE3IMNEKA

Bupn ta pxxepeno He6e3neku!

Hacnigku Hebe3neku Ta iHCTPYKLIi LLLOAO i YHUKHEHHS.
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« [MpaBuna TexHiku 6e3nekun Ong 3anobiraHHS NOWKOOXKEHHIO
MalHa NOYMHAOTLCS i3 CUTHANbHOTO CNoBa Ta HaBoaATbLCS 6e3
CUMBONY.

OBEPE>XXHO

Bup Ta pxxepeno He6e3neku!

Hacnigku abo iHdopmadis.

CuvrHanbHi cnoBa

* HEBE3MNEKA!
HemooTpuMaHHSA Npn3BoanTb 0O CMepTi ab0 TSXKKUX TPaBM.

* NMOMEPEO>XEHHA!
HeqoTpyMaHHS MoXKe Npu3BecTu A0 (TSXKKMX) TpasMm.

« OBEPE>KHO!
HepoTpvMaHHS MO>Ke NpMU3BeCTM OO0 MaTepianbHUX 30UTKiB,
MOXK/INBE NOBHE MOLUKOOIKEHHS.

- BKA3IBKA!
KopucHa BKasiBKa w040 BUKOPUCTAHHSA BUPODYy.

Cumsonu
Y Uin iIHCTPYKLUiT BUKOPUCTOBYOTLCA HaBedeHi H/XKYe CUMMBOSN.

Hebe3neka vyepe3 eNnekKTPUYHY Hanpyry

3aranbHumn nonepe,q>KyBaanV||7| CMMBOJI

MNonepen>XeHHs NPO MOXXIMBICTb NOPI3iB

Monepen>keHHS NPO rapsyi NOBepXHi

3acobu iHOMBIAYaNbHOIO 3aXUCTY: HOCUTU 3aXUCHe
B3yTTH

3acobu iHOMBIAYaNbHOIO 3aXUCTY: HOCUTU 3aXUCHI
pyKaBuui

SEEPBP

3acobu iHOMBIAYaNbHOIO 3aXMUCTY: HOCUTU 3aXUCHI
oKynsapwm

KopwcHa BkasiBka

©

2.2 Ksanidikauis nepcoHany [lepcoHan NoBUHEH BUKOHATW Taki Ail.

* MPONTU IHCTPYKTAXK 3 MiCLLEBMX YMHHMX MPaBMI LLOOO
3anobiraHHg HelwacHUM BUnaaKam;

* MPOYNTATU Ta 3PO3YMITU IHCTPYKLiIO 3 MOHTAXKY Ta
ekcnnyaTauil.
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2.3

2.4

EnekTpu4Hi po6oTtu

TpaHcnopTyBaHHSA

MNepcoHan Mae BigMNoOBIQaTN 3a3HAYEHUM HMXKYe

KBaniikauinH1m BUMOram.

« EnekTpuyHi po60TK: po60TM 3 €NeKTPOYyCTAaTKYBAHHAM MAE
BUKOHYBATW TiNlbKN eNeKTPUK.

« Po60TU 3 MOHTaXKy/neMoHTaxy: daxiBeLb NOBUHEH 3HATH, K
npauoBaT 3 HEOOXIOHUMM IHCTPYMEHTaMK Ta NOTPIOHUMM
MaTepianamu ons KpinaeHHs.

« O6CnyroByBaHHS MalOTb BUKOHYBATK 0COOM, LLLO NPONLLAN
HaBYaHHS LWOO0 NPUHUMIY pobOTK BCIET YCTAHOBKMW.

» PoboTK 3 TexHiuHoro obcnyrosysaHHs: PaxiseLb Ma€ 3HaTH
MpaBunna NOBOAXKEHHS 3 poboUuMMM pianHamu, LLLO
33CTOCOBYIOTbCS, @ TAKOXK NPUNUCK LLLOAO IXHLOT yTUNi3auii.

Bu3HayeHHS ANA NOHATTA «eNeKTPUK»

EnekTprkoMm € ocoba, ska Mae BigNoBiAHY cnewuianbHy OCBITY,

3HaHHA Ta OOCBIA, | AKa MOXXe po3ni3HaBaTu Hebe3neku, LWwo

noxoasTb Bif eNIeKTPUKU, Ta YHUKATH iX.

30Ha BiANOBIOaNbHOCTI, KOMNETEHTHICTb | KOHTPOJIb MepCcoHany
MatoTb 3abe3ne4vyBaTMCb ONepaTopoM. SAKLLO MepcoHan He
BONOAi€ NOTPIOHNUMM 3HAHHSAMM, BiH MA€E NPOUTU HAaBYAHHA 1
IHCTPYKTaXX. 3a noTpebu e Mmoxke 3abe3nedunT BUpOOHNK
BMpoOy Ha 3aMOBMeHHS onepaTopa.

Po60Tu 3 enekTpoobnagHaHHSAM OOPYyYaTu TiNbKK €NEeKTPUKY.

* Mig4ac nig’egHaHHA 00 MicLEeBOT enekKTpomepexi cnif
OO0TPUMYBATUCA HALIOHANTbHUX YAHHUX MOJTOXKEHb, HOPM i
MPUMUCIB, @ TAKOXK BUMOT MiCLLeBOT eHepreTUYHOI KOMNaHil.

* MNepepn noyaTkom Byab-sKux pobiT BUpIb cnig Big’egHaTv Big,
efleKTpoMepeXXi N 3aXMCTUTK Bi NOBTOPHOTO BBIMKHEHHS.

* lepcoHan NOBMHEH 3HATN NPO BUKOHAHHS €NeKTPUUYHOro
Nig’€eOHaHHS, K i MPO MOXXMMBOCTI BUMKHEHHS BUPODY.

* [loTpuMynTecs TeXHIYHUX OaHUX, HABEeOeHUX Y Ui iIHCTPYKUIT 3
MOHTaXKy Ta eKcnyaTauil, 3 TaKO>X Ha 3aBOACbKiN Tabnnyui.

 3asemniTb BMpIb.

« [lig vac nig’egHaHHsA BUpo6by 00 eneKTPUYHUX PO3MNOLINIbHUX
NPUCTPOIB OOTPUMYMTECS MPUNUCIB BUPOOHMKA.

» HecnpaBHui nig’egHyBanbHUn Kabenb HeramHo QOPYYiTb
3aMIiHUTK eNEKTPUKY.

* BukopuctoByinTe 3acobm 3axmcTy:
— 3aXMCHi pyKaBuLj, WO 3aXMLLAI0Tb Bif NOpI3iB;
— 3axXMCHe B3YyTTSH;
— 3aKpWTI 3aXUCHI OKYNsapu;
— 3axucHum wonom (nig vac 3aCTOCYBAHHSA NiIANOMHUX

NpUCTpOIB).

* BukopucTtoByBaTu nuLle 00O3BOMEHI 3aKOHOM i JoNyLeHi [0

eKcnnyaTtauii NpUCTPOI KpinneHHs.
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BubupanTe npucTpoi KpinaeHHs BigMoBigHO [0 NOTOYHUX
yMOB (MorogHi yMOBM, TOUKM KPiMfeHHs, HAaBaHTaXKEHHS TOLLO).
MpucTpol KpinneHHs 3aBXXAun ikcynTe B nepenbayveHnx ons
LbOro TOYKax KpinneHHs (Hanpuknagd, niginManbHi ByLiKa).
Po3miwynTe NignoMHUIM NPUCTPIN Tak, WwWob nig 4ac
3aCTOCYBaHHS 3abe3neyunTn Noro cTabiNbHICTb.

Mig vac 3acTocyBaHHA NiIANOMHUX MPUCTPOIB CAif, SKLWO
noTpibHo (Hanpuknaa, AKLLO0 3aKPMTO OrMAa), 3anyyaTv opyry
0coby Ong KOOpAWHYBaHHA OiN.

3abopoHaeTbcs NnepebyBaTu Nig nigBiLeHMM BaHTa>keM. He
nepemilaTn BaHTaXi Hag poboumMMmM MiCUSIMU, Ha SKUX
nepebyBatoTb Noau.

Mip yac TpaHcnopTyBaHHSA Ta Nepef MOHTaXkKeM MalTe Ha yBasi

2.5 MoHTaXxHi po6otu/ o
po60TH 3 feMOHTaXy

2.6 Mg yac ekcnnyaTauii .

He TopkanTecsa BCMOKTYytO40Oro abo HanipHoro natpybka abo
iHLLIMX OTBOPIB.

3anobiranTe NOTPaNNsSHHIO BCepeanHy CTOPOHHIX NMpeaMeTiB.
[NS UbOro 3aXMCHI KPULLKM Y YNAaKOBKY NOTPIOHO 3anumwaTtum
Ha MicLi 0O TOro MOMEHTY, KONn iX Tpeba 3HATWU A9 MOHTaxXy.

YnakoBka abo KpULLIKK 3i BCMOKTYO4YOro natpybka um
BUXiQHUX OTBOPIB MOXYTb 3HIMaTMCA 3 meToto ornagy. Micns
nepeBipKK iXx NOTPIGHO 3HOBY MOCTABMUTM Ha Micue, W06
3aXMCTUTU Hacoc | 3abe3neunTn 6esneky!

BukopuctoBynTe 3acobu 3axmcTy:

— 3aXWUCHe B3YyTTS;

— 3aXMCHi pyKaBuLj, WO 3aXMLLAt0Tb Bif MNOpI3iB;

~ 3aXMCHWI Wonom (Mig Yac 3acTocyBaHHS NigMOMHMUX
NpuCTpoIB).

Ha micui 3acTocyBaHHSA [OTPUMYNTECH YNHHOTO

3aKOHOOABCTBA Ta Npunucie Woao 6esnekn npaui 1
3anobiraHHa HelacHUM BUMagkam.

O60B’43K0BO AOTPUMYATECH ONMUCAHOrO B IHCTPYKLi 3
MOHTaXKy Ta eKcnyaTauii nopsaKy Gin gns NoBHOI 3yNUHKK
BMpOBY/yCTaHOBKM.

Bin’eqHanTe BMpib Big enekTpoMepexi Ta 3abnokymnTe Big
BMNAagKOBOrO NOBTOPHOMO YBIMKHEHHS.

YcivactnHum, aki obepTtaroTbcs, MatoTb OYTU 3yNUHEH.
3aKpumnTe 3aCyBKUW B MPUNMBI Ta B HanipHOMy naTpyobky.
3abe3neyTe OOCTATHIO BEHTUMALIKO B 3aKPUTUX MPUMILLLEHHSIX.

PeTenbHO 04NCTiITb BUPI6. [e3iHdikynTe BUpobK, AKi
3acTocoByBanucsa B HebesneyHnx ons 340poB’s cepegosuLLax!

MepekoHanTecs, WO Nig Yac npoBefeHHs byab-aKmx
3BaptoBasibHUX pobIT abo pobiT 3 eNeKTpUYHUMU NPUCTPOSIMU
HemMae Hebe3nekn BMOyXy.

BukopucTtoBymnTe 3acobu 3axmcTy:
— 3aXWUCHe B3YTTS;

IHCTpYKLUist 3 MOHTaXKy Ta ekcrnyaTauii « Wilo-CronoLine-IL-E, Wilo-CronoBloc-BL-E « Ed.01/2023-04 9
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— 3aXWMCHI pyKaBuLi, L0 3aX1LWAK0Th Big NOPI3i.;
— 3axucHum wonom (nig vac 3aCTOCYBAHHSA NiIONOMHUX
NpUCTpOIB).
» Poboua 30Ha BMpoby He nepenbayae nepebyBaHHS B Hil

nogen. MNig vac ekcnnyaTauii Bupoby poboya 30Ha mae byTu
BiNIbHOIO Bif IOOEN.

 [Mpo byab-5ki HecnpasBHOCTI abo Henonagku ornepaTop
MOBMHEH HEramHo NoBigOMNATH BigNOBiganNbHiN 0cobi.

« OnepaTop NOBMHEH HeranHo BUMKHYTU BMpib y pasi
BUHUKHEHHS OMMCAHMX HUXKYe HEMONA[ oK, SKi CTAHOBNATb
3arpo3y b6e3neui:

- 36iny poboTi npucTpoiB 6e3nekn Ta KOHTPOSNbHUX NPUNaais;
~ MOLUKOOKEHHS YaCTMH KOpnyca;
— MOLUKOOXKEHHS eNeKTPUYHOro obagHaHHs.

 BigkpuinTe BCi 3aCyBKM 3i BCMOKTYBasbHOI Ta HaMipHOT CTOPOHM
Tpybonposoay.

* [poTiKaHHS NepekavyBaHNX cepefoBuLL, Ta poboUmnx pianH
Cnig HeramHo NoKanisyBaTu Ta YCYHYTM BiANOBIAHO 00
MiCLEBUX YNHHUX OUPEKTUB.

o I[HCTpyMeHTH Ta iHWi npeameTn cnig 36epiratv nuwe B
cneuianbHO nepenbayeHnx ONg UbOro Micusx.

He6e3neka yepes BUCOKi TeMnepaTypu

BinbLWicTb NOBEPXOHb HAacoca Ta NPUBOAY Nig Yac ekcnayaTauil

MO>KYTb CUIIbHO HarpiBaTucs.

BignoBigHi NOBEpXHi 3aNULWAOTLCA rapAYMMK i NiCNS BUMKHEHHS
arperaty. TOpKaTUCS UMX MOBEPXOHb CIif 3 BEMMKOIO
06epeXKHICTIO. AKLLO0 KOHTaKTY 3 rapsa4vMmMun NMOBEPXHAMM He
YHUKHYTW, HOCiTb 3aXUCHIi pyKaBuLUi.

YneBHiTbCS, Wob rapsiya Bo4a, WO CTIKAE, HEe OMiKae pyKu.

KOMMNOHEHTH, Ki MOXKYTb HarpiBaTucs, cnig ybesneumtn
MPUCTPOSIMM 3aXUCTY Bif KOHTAKTY.

BogHouac He mMae noripyBaTmca QPyHKUIOHYBaHHS BEHTUAATOPA,
KM NOTPi6eH AN OXONOAXKEHHS.

He6e3neka yepes 3axonneHHs YacTUH oaary abo npepMmeTis

o6 yHnKHYTK Hebe3nek, SKi CMPUYMHSAOTL YacTUHM BUPOOY, Lo

obepTatoTbCs, BUKOHANTe Taki Ail.

* He HocCiTb oagr, 9Knn He Nnpunarae, obwapnaHum ogsar Ta
MpuKpacw.

¢ He 0eMOHTyMTe NpUCTPOI ANS 3aXMUCTY Big BUNAagKOBOro
KOHTaKTYy 3 PyXOMUMW YacTuHamu (Hanpuknag, 3axmcHuil
KOXKYX MydTH).

« BBoguMTu BMpib B ekcnnyaTauito nvie 3 UMMM 3aXMCHUMM
MNPUCTPOSMMW.

IHCTpYKLUist 3 MOHTaXy Ta ekcrnyaTauii « Wilo-CronoLine-IL-E, Wilo-CronoBloc-BL-E « Ed.01/2023-04



2.7

Po60Tu 3 TexHiuHoro
ob6cnyrosyBaHHS

e [pucTpoi ons 3axucTy Bif BUNAAKOBOr0 KOHTAKTY 3 pYXOMUMM

YaCTUHAMW 003BOMSETLCS 3HIMATU NNLLE 33 NOBHOI 3YMUHKMK

cUCTeMMU.
He6e3neka yepes wym

JOoTpUMynTECS YNHHUX NONOXKEHD LLOA0 3aXUCTY 300POB’'S Ta
6e3nekun. AKLLo BMpib NpaLoe He 338 YNHHUMW YMOBAMM
eKcnnyartauii, Kepyo4min NoBMHeH 3abe3nevynTn BUMIpOBaHHS
PiBHS 3BYKOBOTO TUCKY.

Mpw 3ByKoBOMY TUCKY Big 80 AB(A) cnig goTpumyBaTucs
BKA3iBOK Yy MPaBMax BHYTPILLHbOro TPyAOBOro po3nopsgky!
OKpiM TOro, KEpYIOUYMin MAE BXXUTU NPOMiNaKTUYHMX 3aX0LiB.
¢ MpoiHopMyBaTn BUpOBHMYMIA NepCOHan.

 MpuroTyBaTn 3aXMCT OPraHis CNyXxXy.

Mpwv 3ByKOBOMY TUCKY Bif 85 AB(A) Kepytounii noBmHeH
BMKOHATW Taki ajii.

 [MpunucaTtn HOCiIHHSA 3acobiB N9 3aXMCTY OpraHis Cryxy.

¢ [T03HAYNTUN 30HM 3 BUCOKMM PIiBHEM LLIYMY.

* BXXUTM 3ax0fiB W00 3MEHLLEHHS WyMy (Hanpuknag, isonauis,

LLYMO3aXMCHI CTiHW).

HerepmeTuyHicTb

HJoTpumynTecs MicLeBMX CTaHOAPTIB Ta NpUNMCie. [ng 3axucTy

nogen Ta HaBKOMULLHBLOTO CepefoBuLLa Bif Hebe3neyHumx
(BMBYxoHe6e3MneuHNX, TOKCUUHUX, rapsiumX) PEHOBUH He
O0MyCcKanTe NPOTiKaHHA Hacoca.

BuknovanTte MOXXNUBICTb Cyxoro xogy Hacoca. Cyxum xig moxke

3pYyNHYBATU YLLiNbHEHHS Bana Ta CNPUYUHUTY NPOTiIKAHHS.

* BukopucToByBaTu Taki 3acobu 3axmCTy:
— 3aKpUTI 3aXUCHI OKYNsapu;
— 3axuCHe B3yTTS;
— 3aXWUCHI pyKaBsuLi, WO 3aX1LLAK0TH Big NOpi3i..

* BukoHyinTe nuwe poboTun 3 TeXHIYHOro 06CcnyroByBaHHS,
3a3HayeHi B Ui IHCTPYKUIT 3 MOHTaXKy Ta eKcnyaTauil.

* J1n9 TeXHi4YHOro o6CcnyroByBaHHS Ta PEMOHTY A403BONSETHLCA

BMKOPWUCTOBYBATW NMLLE OPUTiHAMbHI 3aN4acTUHM Big
BMPOOHMKA. 3aCTOCYBAHHS iHLIMX 3aN4acTWH, BIOMIHHUX Big
OpUriHanbHUX, 3BiNIbHAE BUPOOHMKaA Big OyOb-AKOl
BiQMOBIOaNbHOCTI.

* HeranHo nokanisynTe npoTikaHHA cepefoBumLLa Ta poboumx

PiOVH Ta yCyHbTe BiANOBIAHO 00 MiCLEBUX YNHHUX OUPEKTUB.

e IHCTpyMeHTH Ta iHWi NnpeameTn cnifg 36epiratv nuwe B
cneuianbHo nepenbayeHnx ONg UbOro Micusx.

IHCTpYKLUist 3 MOHTaXKy Ta ekcrnyaTauii « Wilo-CronoLine-IL-E, Wilo-CronoBloc-BL-E « Ed.01/2023-04
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2.8

31

12

O608B’s3ku onepaTopa

TpaHcnopTyBaHHS Ta
36epiraHHs

BigBaHTa>KeHHs

* [Micng 3aBepLueHHsA pobiT 3HOBY YBIMKHITb yCi MpUCTpOI
6e3neKkn Ta KOHTPOJIbHI NPUagn N NepeBipTe IXHE KOPEKTHe
(PYHKLIOHYBaHHS.

¢ HapgaTu nepcoHany iHCTPYKUitO 3 MOHTa>Ky Ta ekcrnyaTauil
3pO3yMifo MOMY MOBOIO.

» 3abe3neynTn HeobXigHE HaBYAHHS NEPCOHANy O/ BUKOHAHHS
3a3HayeHnx poobiT.

« PernameHTyBaTu cpepy BignoBiganbHOCTi 1 060B’93KM
nepcoHany.

* Hapatn noTpibHi 3acobu 3axmcTy Ta NepeKoHaTUCH, LLLO
nepcoHan ix BUKOPUCTOBYE.

* [poBeCTU IHCTPYKTa>K NEPCOHanNy LWOA0 NPUHLMNY
(OYHKLIOHYBaHHS YCTaHOBKMU.

* YCYHYTU PU3UKU YPAKEHHS €NIeKTPUHHUM CTPYMOM.

« ObnagHaTu Hebe3neyHi KOMMNOHEHTM (Dy>xe xonogHi, oyxxe
rapsivi, ki 06epTaloTbCs TOLLO) 3aXMCTOM Bifl KOHTAKTY Ha
MiCLi BCTaHOBMEHHS.

« MpoTikaHHsa Hebe3neyHNx cepenosuLy (aK-oT BUBYXOBUX,
OTPYMHUX, rapsiimx) MatoTb BidBOAUTUCS TaK, 06 He
BMHMKAJO >XXOOHOI 3arpo3un Ang niogen i poekinng. Cnig
OOTPMMYBATMCS HALiOHANbHUX OQILINHUX NONOXKEHb.

¢ TpumaTu nerko3ammuCTi MaTepianu Ha ganekin BigcTaHi Big,
BMpOOy.

+ 3abe3neynTy SOTPMMAHHSA NPUNKCIB Woao 3anobiraHHs
HewacHMM BMNagKam.

« 3abe3neynT OOTPMMAHHS MiCLUEBUX i 3aranbHUX NPUNKUCIB
(HaanKna,n,, IEC, VDE Ta iH.), a TakoX yKa3iBOK MicueBumx
eHepreTUYHMX KOMMaHin.

YKasiBku, po3MilLeHi 6e3nocepeHbo Ha BUpoOI, cnig
060B’A3KOBO BUKOHYBATW, @ TAKOXX 3aB>XXAW NiATPUMYBaTH B
NpUAATHOMY 115 YATAHHSA CTaHi.

 lNonepep>kyBarnbHi BKa3iBKY i BKa3iBKM Npo Hebe3rneky
 3aBofcbka Tabnuuka

« CTpinka HanpsiMKy o6epTaHHS/CMBOM HaNPAMKY NOTOKY
» MapkyBaHH$ nig’egHaHb

AiTam Ta ocobam Bikom o 16 pokis abo 3 obmexxeHUMH
i3NYHUMMN, CEHCOPHUMM YN MCUXIYHUMWN MOXKITUBOCTSAMM
3ab0poHAETbCA NpauytoBaTh 3 BUpobom. Ocobu Bikom 0o 18 pokis
MOBWHHI 3HAX0QMTMCA Mig HAarnaoom gaxisus.

Hacoc Ha 3aBofi nakytoTb y KOpobKy abo KpinnsTb Ha NiJA0HI 1 BigBaHTaXXyt0Tb Y
3aXvLLEHOMY Bif MUYy Ta BOOTM CTaHi.

IHCTpYKLUist 3 MOHTaXy Ta ekcrnyaTauii « Wilo-CronoLine-IL-E, Wilo-CronoBloc-BL-E « Ed.01/2023-04



3.2 MepeBipka Ha HasABHICTb Bigpasy >k nepeBipTe KOMMMEKT NOCTa4aHHS Ha MOLUKOOKEHHS Ta MOBHOTY. HasiBHi
NoLKOMAKeHb Mif Yac Hemoniku Cnif 3a3HayuvTH B TPAHCMOPTHMX [OKyMeHTax! Mpo Bci Hegoniku cnif
TPaHCMOPTYBaHHA MoBiQOMUTY TPAHCMOPTHOMY NiBNPUEMCTBY a60 BUPOOHWMKY LLe B [eHb OTPUMaHHS.

MpeTeHsii, BUCYHYTi Mi3HiLle, MOXYTb yBa>XXaTUCSA HEAINCHUMU.

LLo6 3anobirt NoLKoOXKEHHIO Hacoca nifg Yac TPaHCMOPTYBaHHS, O4ATKOBY YNaKOBKY
cnig 3HIMaTK TiNbKW Ha MicLi 3aCTOCYBaHHS.

3.3 36epiraHHs
OBEPEXXHO

MowkKoa>keHHs Yepe3 HeHane>kHe NOBOAKEHHS Mif, vac
TPaHCNOPTYyBaHHA Ta 36epiraHHs!

Mig yac TpaHCNOPTYBaHHA Ta TUMYacoBOro 36epiraHHsa BMpi6b cnig
3aXWLLATU Bif, BNMBY BONOTU, MOPO3Y 1 MEXaHIYHOTO MOLUKOOKEHHSI.

3a HasiBHOCTI KPULLOK CAif 3anuWmnTK ix Ha Nig’efHaHHax Tpybonposogis Ans 3anobiraHHs
noTpannsaHHio 6pyay Ta iHLWKX CTOPOHHIX NpeaMeTiB Yy KOpnyc Hacoca.

Abw 3an06irTv yTBOpEHHIO 3aAMPOK Ha NOBEPXHi NiALUMNHWMKIB i 3a1MNaHHIO, Ban Hacoca
noTpibHO NPOKPYYyBaTK pa3 Ha TVXKAEHb TOPLIEBUM FanKOBUM KITHOHEM.

3a notpebu NpoOoBXeHHS CTPOKY 36epiraHHsa cnig 3BepHyTUCS Ao komnawii Wilo 3a
KOHCy/bTali€ro LWOoO0 3aX0Ais i3 KoHcepBsaLlil.

MONEPEO>KEHHSA
He6e3neka TpaBMyBaHHS Yepe3 HernpaBuiibHe
TPaHCMOPTYBaHHA!

SIKLLO HAcoC Mi3Hille Mae TpaHCMOPTYBaTUCS, MOro CAif BiANOBIAHO
ynakyBaTtu. [1ns Lboro noTpibHO BUKOPUCTOBYBATU OPUTiHANIbHY YK
€KBiBafIeHTHY i yNakoBKY.

IHCTpYKLUist 3 MOHTaXKy Ta ekcrnyaTauii « Wilo-CronoLine-IL-E, Wilo-CronoBloc-BL-E « Ed.01/2023-04 13



3.4 TpaHcnopTyBaHHs ons MoHTaxy/
LeMOHTaXy

N N N

Fig. 1: TpaHcnopTyBaHHS Hacoca

14

MOMNEPEAXXEHHA

He6e3neka TinecHMX ylKoAXeHb!

HenpasuiibHe TPaHCNOPTYBAHHS MOXKe NPU3BECTM OO TiNleCHUX
YLIKOO KEHb.

« SAwmKn, rpaTyacTi neperopofku, NigaoHM abo KapToHHI KOpobKku
BMBAHTA>XyBaTW 3aJIEXKHO Bif IXHbOTO PO3MIpY | KOHCTPYKLT
aBTOHaBaHTa)KyBa4amu abo 3a LONOMOrot CTPONyBasIbHUX NETENb.
Ba>kki yacTuHm Baroto noHapd 30 Kr 3aB>XKAu NiginMaTu nigiiManbHUM
NMPUCTPOEM, LLO BiAMNOBIOAE MiCLLEBUM HOPMaM.

— BaHTa)xonigMoMHiCTb NiginManbHOro NPUCTPOKD Ma€ BignosigaTu
Ba3i 0bnagHaHHs.

TpaHcnopTyBaTK HAacoOC 3a A4OMOMOrOH NMPU3HAYEeHMX ANS LbOro
BaHTa>K03axoMJIloBasbHMX 3aco6is (mosicnact, kpaH ToLwo).
BaHTa)ko3axonntoBasbHi 3acobu KpinnaTbes A0 daHUiB Hacoca Ta 3a
noTpebu 00 30BHILLHBOrO AiaMeTpa ABUryHa.

— [Mpw uboMy HeobXigHUI 3aXMCT Bif 3icKOB3yBaHHS!

[ns niginMaHHa 061agHaHHS Y MOro YaCTUH 32 4OMOMOrOH0 BYLLOK
BMKOPWCTOBYBATM NMLLE BAHTA>KHi rakn Yn ckobw, SKi BignosigatoTb
MicLieBUM nNpunucam wopdo 6esnexu.

+ TpaHCMOpTHi ByLUKA Ha ABUrYHi MOXHA BUKOPWCTOBYBATM NULLIE OIS
TpaHCNOPTYBaHHS ABUIYHA, @ HE BCbOTO Hacoca.

+ BaHTaXHi naHUtorv Yv TPOCK NPOBOOUTM NIULLIE i3 3aXMCTOM MoHag,
BYLLKAMM Y1 KPi3b HUX, @ TAKOXK NMOHaL, 3arocTpeHMM Kpankamu.

+ Y pasi3actocyBaHHs nonicnacty abo nogibHoro migimManbHoro
MPUCTPOLO CNiOKYBaTK 3a TUM, 06 BaHTa>XX Niginmascs
BEPTMKasbHO.

+ 3anobiraTv roMgaHHIo NiOBILLEHOr0 BaHTaXY.

— BukopwucTaBLwm gpyruin nonicnact, MOXHa YHUKHYTK

po3rongyBaHHS. MNpu LbOMY HaNPSAMOK TArM 060x NonicnacTiB Mae
6yt MeHwe 30° 0o BepTMKani.

+ Hikonu He nigAaBaTvi BaHTaXKHi raku, ByLLKa 41 CKOOW 3rMHANbHUM
3YCUNNAM; IXHS HABaHTa>KeHa BiCb MA€ 3HAaXOQNTUCS B HANPAMKY
3ycunng Taru!

« Mig yac niginmMaHHS cnig 3MeHLYBaTU rPaHUYHE HaBAaHTaXKEHHS
BaHTa>XHOro TPOCa y pasi Moro BigXMNeHHs Big BepTuKani.

— bBe3neyHa i edekTMBHa ekcnyaTaLis TpociB nepepnbayae skomora
6inbLl BEPTUKANbHUA HANPSM HaBaHTAa>KEHHSA Ha BaHTa>KOHeCyui
efleMeHTW. 3a NoTpebun BUKOPUCTOBYBATH MigiNManbHUM
KPOHLUTENH, [,0 SKOT0 BaHTaXKHi TPOCU MOXKHA KPIinuTK
BEPTMKaIbHO.

+ ObropoaunTu 30Hy 6e3Meku TaKUM YNHOM, abu BUKITIOUUTUN By Ob-aKy
Hebe3neKy y pasi 3iCKOB3yBaHHS BaHTa>Ky abo MOro 4YacTuHU Yu
nosiomMkun abo po3puBy MiAiNManbHOro MPUCTPOLO.

+ Hikonu He 3anuwaT BaHTaX Y NiABiLLeHOMY MONOXKeHHI [OBLUE, HiXK
Le noTpibHo! NMpucKopeHHs Ta rafibMyBaHHS Mif, Yac NigiMMaHHS
30iMcHIoBaTK, abu He cTBOpIOBaTK Hebe3nekn Ona nepcoHany.

[nsa niginMaHHa 32 [ONOMOroK KpaHa Hacoc NoTpibHo o6MoTaTy BigNoBigHUMY peMeHsIMM
a60 BaHTa>XKHUMM TPOCaMMU, SIK MOKA3aHO Ha pUCYyHKY. OBMOTaTK Hacoc NeTNsSIMU peMeHiB
a60 BaHTa>KHWUX TPOCIB TakMM YMHOM, 06 BOHW 3aTAryBanuch nig Oieto BNacHoi Baru
Hacocy.

TpaHCNOPTHI BYLLKA Ha OBUIYHi MPU3HAYeHi NPy UbOMY NuLLe OIS HAaNpaBsHHS Nig vac
niginMaHHsa BaHTaxy!
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MNONEPEAXKEHHA

MowkopyKeHi TpaHCNOPTYBanbHi ByllKa MOXYTb 06ipBaTucsa Ta
CMPUYUHUTU 3HAYHI TiNECHi YKo KEHHS.

+ TpaHCcnopTyBasbHi BYLUKA 3aBXXAW CNif NepeBipsaTV Ha HAsBHICTb
MOLUKOAXKEHb i HAAINHICTb KPiMneHHs.

TpchnopTHi ByLLUKa Ha JJ,BMFyHi MO>XHa BUKOPUCTOBYBATU NTALLE OJ1A TPAHCNOPTYBAaHHA

OBUryHa, a He BCbOro Hacoca!
HEBE3INEKA
PU3MK cMepTenbHOro TpaBMyBaHHS Yepe3 nafiHHA aeTanei!

K | 77 - 1 % - Hacoc i noro getani MoxxyTb 6yTu gy>Ke BaXKKMMU. Y pa3i nagiHHs
|
! peTtanei € Hebe3neka nopisie, po34aBoBaHHS, YLLIKOAXKeHHS abo yaapis,
T AKi MOXKYTb MPU3BECTM A0 CMEPTi.

 Cnig 3aB>XXAM BUKOPUCTOBYBATW BiANOBIAHI MiQAOMHI NPUCTPOI i
ybe3nevyBaTv geTtani Big nagiHHS.

+ 3abOopOHeHO 3HaXOOMTUCH Nif BAHTAXKEM, LLIO BUCUTb.

« Mig vac 36epiraHHs ¥ TPaHCNOPTYBaHHSA Ta Nepep ycima pobotamu 3

N YCTaHOBKM 7 iHLLMMMWN MOHTa>XHUMW poboTamu NoTpibHo 3abe3neunTu

HafinHe MONOXKeHHA Hacoca.

Fig. 2: TpaHCcnOpTYBaHHS OBUTYHa

MONEPEAXKEHHA

TpaBMyBaHHS NepcoHany Yepe3 BCTAaHOBJIEHHS Hacoca 6e3
Hane)xHoro y6e3sneuyeHHs!

Onopwu 3 pi3b60BMMYM OTBOPAMM CIYTYHOTb BUKITHOYHO NS HAZiAHOrO

KpinneHHs. be3 HaneXHoro 3akpinieHHs HACOC MOXKe CTOATH

He[oCTaTHLO CTasno.

+ 3a60pOHSAETHCS BCTAHOBIOBATM HACOC HA 0nopu 6e3 HaneXxHoro
ybe3neveHHs.

4 3acTocyBaHHsA/BUKOPUCTaHHS

4.1 BrKopuCTaHHA 3a NPpU3HaYeHHAM Hacocu i3 cyxum poTopoM KOHCTpYKTUBHOTO psigy IL-E (iHnaiH, oguHapi) Ta BL-E
(MOHO6MOYHI) NpM3HaYeHi ANs 3aCTOCYBaHHA B iHXXEHepIT CNopya AK LMPKYNAUINHI HacocK.

IX MO>KHa 3aCTOCOBYBaTM B TaKMX CUCTEMaX:

° CUCTeMM BOOSHOrO OManeHHs;
*  KOHTYpPW OXOJIOA>KYBanbHOI Ta X0NO[HOI BOAW;
°  MPOMMWCIOBI LMPKYNAUINHI cucTemu;

° KOHTYPIB TensoHociiB;

° 3pOLLEHHS.

BrKOpMCTaHHA HAacoCiB [OMYCKAETLCA NIMLLE B NepeKadyBaHWX CepefoBuLLax, 3a3HaveHnx
B NYHKTi «TeXHi4Hi XapakTepUCTUKUN».

YcTaHoBKa BcepeauHi 6yaisni

Tunosi Micus ANg yCTaHOBKM — Lie TeXHIYHI NpuMmieHHs B Oy aiBni 3 iHWKWMKU No6yTOBUMM
ycTaHoBKaMu. be3nocepefHto yCTaHOBKY Hacoca B MPUMILLEHHSIX iHLLOro MpU3Ha4eHHs
(>kuTnosi i poboui NpuMilLeHHs) He nepeabadeHo. MicLe yCTaHOBKM Mae By T Cyxum,
pobpe NpoBiTPIOBAHNUM i 3aXULLEHUM Bif, MOPO3Y.

YcTaHoBKa nosa 6yaisneto (yctaHoBneHHs i330BHi)

« JoTpumyiTecs AoNyCTUMUX YMOB HaBKOMULLHBOTO CEpefoBuMLLA Ta KNAacy 3aXMUCTy.

*  YCTaHOBIOBATM HACcOC CNif, Y KOPNyci A5 3aXMCTY Bi aTMOC(EpHUX BMNMBIB.
3BaxkailTe Ha 4OMNYCTUMY TeMMepaTypy HaBKOMMLIHLOMO CepenoBuLa (ave. Tabnuuio
«TexHiuYHi XapaKTepucTUKm»).

= Hacoc cnig 3ax1LaTi Big Takux aTMoCepHUX BMIIUBIB, SIK MPsiMe COHSYHE CBiTNO, AOLL,
CHir.
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HenpaBMane BUKOPUCTAHHSA

OaHi npo Bupi6

Tunosuii Kog

TexHiuHi XapaKTepucTUKmn

* Hacoc cnig 3ax1waTty Tak, Wwob KaHaBKM AN CTOKY KOHAEHCaTy 3aMLWwanmcs BinbHUMN
Bif 3abpynHeHsb.
e Y>xvBanTe noTpibHMX 3axodiB An5 3anobiraHHA yTBOPEHHIO KOHOeHcaTy.

3acTocyBaHHS 3a NpU3HaYeHHAM nepenbavac TaKoXK OOTPUMAHHS Uiel iIHCTpyKUil. Byab-
AKe 3aCTOCYBaHHS, KPiM BULLIE3a3HAYEHOr0, BBAXKAETbCSA TaKUM, LLIO He BiAMOoBiAaE
MPU3HaAYeHH!O.

NONEPEA>XEHHA

HenpaBunbHe BUKOPUCTAHHSA Hacoca MOXKe NPU3BECTY A0
BMHUKHEHHs He6e3ne4yHnxX cUTyaLiil Ta 36UTKiB!

Hepo3BoneHi maTepianu B cepefoBULLi MOXYTb MOLUKOGUTU Hacoc.
A6pa3suBHi TBepai pe4oBuHM (Hanp., Nicok) 36iMbLyoTb 3HOLLEHHS
Hacoca.
+ 3a00pOHSAETLCS 3aCTOCOBYBAHHSA A5 NepekavyyBaHUX CepeAoBULL, He
AO0NYLLEHNX BUPOOHUKOM.
+ He TpumaiiTe nobnnsy Bupoby nerkosanmucTi matepianu/
cepenoBuLLa.
+ 3a00pOHSAETLCS AOPYYaTU BUKOHAHHS PO6IT HEYMOBHOBa>KeHUM
ocobam.
+ 3a60pOHNETHCA eKCMyaTyBaTH BMPIb 3a Me>XXaMu 3a3HayeHol cpepu
BMKOPUCTaHHS.
+ Hikonu camoBinbHO He 34iMicHIoNTe nepeobnagHaHb.
+ BukopucTOBYITE BUKIIOYHO AoNyLUeHe AOAaTKOBE NpUIagas Ta
OpUriHabHi 3aN4acTUHN.

Mpuknap
IL-E 80/130-5,5/2-xx

BL-E 65/130-5,5/2-xx

IL | — opMHapHWIA iHNanH-Hacoc 3 aHUeBMUM 3’ €QHAHHAM

BL B — MOHO6104HUI Hacoc 3 haHLEBUM 3’ €QHAHHAM

-E 3 eNeKTPOHHUM MoJyneM A1 eNleKTPOHHOrO peryitoBaHHs Yncna
obepTis

80 HomiHanbHWU BHYTPILLHIN giameTp DN dnaHLeBoro 3’egHaHHS y
MM

(nns BL-E: HanipHa cTopoHa)

130 HomiHanbHuUi fiameTp poboyoro Konecay Mm

5,5 HomiHanbHa noTy>kHicTb P2 y kBT

2 KinbkicTb nontocie ABUryHa

XX BapiaHT: Hanp. R1 — 6e3 gaTumka nepenagy TUCKY

Tabn. 1: Tunosui Kopg,

D R LS

[iana3oH yncna obepTis 750...2900 06/xB 3anex<Ho Big TMNy Hacoca
380...1450 06/xB

HoMmiHanbHi BHYTPILLHI IL-E: 40...200 mm

piametpu DN BL-E: 32...150 Mm (HanipHa
cTopoHa)

Mip’eaHaHHa ons Tpyo i ®naHeub PN 16 BignosigHo

npunagis BUMiproBaHHs no DINEN 1092-2

TUCKY
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XapakTepucrTuka

[onycTuma TemnepaTypa
cepenoBuLLa, MiH./MaKc.

Temnepatypa
HaBKOMULLHBbOrO
cepedoBuLLA Nif Yac
ekcrnyaTauii, MiH./Makc.

Temnepatypa 36epiraHHs,
MiH./Makc.

Makc. gonyctummnn
pobo4mnin TUCK

Knac isonguii
Knac 3axucty

EneKTpoMarHiTHa
cyMicHicTbY

BunpomiHeHHs nepeLukom;:
CTinkicTb 0o nepeLikon;

PiBeHb 3ByKOBOrO TUCKY?

HonycTumi nepekadyBsaHi
cepenouila’

HonycTumi nepekadyBsaHi
cepenouila’

EnekTpuyHe nig’egHaHHA

BHYTPILLHIN KOHTYP

PeryntoBaHHs uncna
obepTiB

BimHOCHa BonoricTb MoBiTps

Big -20 °C mo +140 °C

Big 0 mo +40 °C

Big —20 po +60 °C

16 6ap (go +120 °C)
13 6ap (mo +140 °C)

F
IP 55

EN 61800-3:2018-09
EN 61800-3:2018-09

Lon 1w < 8306 (A) | BigH.
20 mklMa

Bopa cuctem onaneHHs
BignosigHo go VDI 2035,
YacTuHa livactmHa 2
OxonofxKyBanbHa/xonoaHa
BOOa

Bopornikonesa cymiw 4o
40 % 06.

Bopornikonesa cymiw 4o
50 % o06.

OnMBHWUI TENNOHOCIN
IHwWi cepeposmwa (Ha 3anuT)

3 ~380B -5 %/+10 %,
50/60 T

3 ~400B+10 %, 50/60 'y
3 ~440B+10 %, 50/60 Ty
PELV, ranbBaHi4He
po3fineHHs

BOynoBaHWi YacTOTHUIA

nepeTBoptoBay

3a TOTOH.CepEﬂ. = 30 °C:
90 %, 6e3 KoHpOeHcauil

3aT =40°C:

oTou. cepen.

60 %, 6e3 KoHOeHcauil

T

3anexxHo Bifg,
nepekayyBaHoro
cepenoBuLia

Hu>kya abo BuLa
TemnepaTypa
HaBKOMULLHbOTO
cepenoBuLLa Ha 3anuT

Kutnosi npumiwerHs (C1)
MpoMunCcnoBi NpUMILLEHHS
(c2)

3anex<Ho Bif TMNy Hacoca

CTaHpapTHe BUKOHAHHSA

CTaHpapTHe BUKOHAHHSA
CTaHpapTHe BUKOHAHHSA

Tinbkn ona cneuianbHoro
BUKOHaHHS

CrieuianbHe BUKOHaHHS
abo popaTkose
cropsimkeHHs (3a
[0AaTKOBY LiHy)
MNigTpumyBaHi TNK
mepex<: TN, TT, IT¥

Y BignosigHo Ao EN 61000-3-2 Leit BUpi6 € NpotheciitHum NpucTpoEm.

2 Cepe[IHE 3HaUEHHS PIBHS 3BYKOBOTO TMCKY B NPOCTOPI Hafl, KBafpaTHO MoLLeto
BMMIpIOBaHHS Ha BigcTaHi 1 M Big noBepxHi Hacoca 3rigHo 3 DIN EN ISO 3744.

3 lonaTkoy iHthopMaLlito LLOA0 AONYCTUMUX NepeKayuyBaHUX CepefoBiLL MOXHa
3HanTK B po3aini «Cepenosuiua».
“ [N NOTY>KHOCTi ABUTYHIB 11...22 KBT 0AaTKOBO NPOMOHYIOTLCS €NeKTPOHHI Moay i
ansa IT-mepex. BignoBigHicTb BKa3aHNM 3HaveHHsM 3rigHo 3 EN 61800-3 moxke 6yTun
rapaHTOBaHa TiNbKM ANS CTaHAAPTHOrO BUKOHaHHs Mepexk TN/TT. IrHopyBaHHs Moxe
npussecTu go nopywexb EMC.

Tabn. 2: TexHi4Hi XxapakTepucTuKn

IHCTpYKLUist 3 MOHTaXKy Ta ekcrnyaTauii « Wilo-CronoLine-IL-E, Wilo-CronoBloc-BL-E « Ed.01/2023-04
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5.3

5.4

18

KomnnekT nocTtayaHHs

[Aonatkose npunapas

HonycTuMi nepekavyBaHi cepefoBULLa

Hacocu gpnsa onaneHHsa Bopa cuctem onaneHHs
(BipnosigHo mo VDI 2035//dTUV Tch 1466/CH: BignosigHo
no SWKIBT 102-01)

3abopoHeHO BMKOPUCTOBYBaTH 3acobu AN 3B’A3yBaHHS
KMCHIO, XiMiYHi 32C061 yLLinbHeHHs (QOTpUMyBaTUCS BUMOT
[0 3aKPUTOI KOPO3iNHOCTINKOI KOHCTPYKLiT yCTaHOBKM
signosigHo go VDI 2035 (CH: SWKI BT 102-01); ycyHyTn
HerepMeTuYHi micus).

Cnip ypaxoByBaTy, Lo Bodornikonesi cymiwi abo nepekavysaHi cepeoBuLLa, SKi 3a
B'I3KICTHO BiAPi3HAIOTHLCS B YNCTOT BOAM, MIABULLYIOTb CMOXKMBAHY MOTY>KHICTb Hacoca.
BrKopurCcTOBYITE NuLLE CyMili 3 iHFiBiTopamu 3ax1cTy Bif Kopo3ii. JloTpumyinTecs
BKa3iBOK BUPOGHMUKIB LOA0 HMX!

+ [lepekayyBaHe cepeoByLLe He MOBMHHO MiCTUTMK OCafdiB.

= Y pasi3acTocyBaHHS iHWMX cepenoBuLL, NoTpibHO MaTu [o3sin Big Wilo.

+  CyMmiwi i3 yacTkoto raikonto > 10 % ynnmeatoTb Ha po3paxyHOK 06’e€MHOT BUTpaTH.

Y pasi3acTocyBaHHs BOOOrMNIKOMEBUX CyMilllel 3a3B1Yai peKOMeHOYETbCS
3acTocoByBaTK BapiaHT S1 i3 BiONOBIQHMM KOB3HUM TOPLIEBUM YLLiNbHEHHSM.

* BycTaHoBKax, SKi BignoBigatoTb CY4aCHOMY PiBHIO TEXHIKM, 32 HOPMallbHUX YMOB
eKcrnyaTauii MOXHa po3paxoByBaTy Ha CYMiCHICTb CTaHAapTHOrO yLLinbHeHHs/
CTaHOApPTHOrO KOB3HOIO TOPLIEBOTO YL iNMbHEHHS 3 NepekayyBaHUM CepedoBULLEM.
CreuianbHux ywinbHeHb NoTpebytoTb 0co6nMBI yMOBM ekcnnyaTauii, Hanpuknag:

— TBepAi pe4oBuHu, onunem abo arpecunsHi ans EPDM pevoBuHM B nepekadysaHoMy
cepenoBuLL;
— TMOBITPSHI BK/TIOYEHHSA B YCTaHOBLLi TOLLO.

: 3Ha4YeHHa BUTPATW, WO BigobpaxkyeTbes Ha gucnnei l4-mogynsa abo
BMS, He MO>KHa BUKOPWCTOBYBATW 4119 perynoBaHHs Hacoca. Lle
3HaYeHHs BigobpaxKye nuLLe TeHAeHLto.

3Ha4eHHs 06’eMHOI BUTPaTN BUBOOMUTLCSA He A5 BCiX TUMIB HAcOCIB.

3aB>xau 3BepTaTe yBary Ha nacnopT 6e3neku nepekayyBaHoOro cepepoBuLla!l

* Hacoc
e |HCTPYKUif 3 MOHTaXKy Ta ekcnnyaTauii

HopaTtkose npunafas HeobXigHO 3aMOBNSTU OKPEMO.

IL-E:

* 3 KOHCONIi 3 MaTepianom ANs KpinneHHs Ans pyHOaMeHTHoT onopu;
BL-E:

» MigcTasky ons dpyHAamMmeHTHOT onopy abo KOHCTPYKLiA Ha PyHOAMEHTHIN NAnTI.
* [M-mopgynb

+ IF-mopmynb PLR ans inTerpauii B PLR/iHTepdeiicHnii nepeTsoprosad
* IF-momynb LON gns iHTerpauii B mepexxy LONWORKS

* IF-mogoynb BACnet

* IF-mogynb Modbus

e IF-mopgynb CAN

» Wilo-Smart IF-mogynb

» DDG, komnnekT

[eTanbHuin nepenik AMB. y KaTanosi, a TakoXX y AOKYMeHTaLii Ha 3anacHi YacTuHW.

@ BKA3IBKA
IF-Momyni MOXHa yCTaHOBIOBATH NIMLLE KOS HACOC He € Nif Hanpyroto.
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6 Onuc Hacoca

6.1 KoHcTpyKuis

Fig. 3: Burnag IL-E

0 O [d 9

1P

[¢]e)

Fig. 4: Bug Atmos GIGA-B

6.2 EneKTpoHHMIA MOAYynb

Fig. 5: ENeKTPOHHWUI MOAY b, OrNag

Yci Hacocu, Lo ONUCyrOTbCS TYT, € BiGLEHTPOBMMM HaCOCAMUN HU3bKOTO TUCKY KOMMAKTHOI
KOHCTPYKLUIi 3 Mig’egHaHnM ABMUIyHOM. KoB3atoye TopLeBse YLUiNIbHEHHS eKCnyaTyeTbCs
6e3 TexHi4HOro ob6cnyroeyBaHHs. Ll Hacocm MO>KHa MOHTYBaTK K Hacoc, ybynoBaHui
6e3nocepenHbO B 4OCTAaTHLO HAA[INHO 3akpinneHu Tpybonposia abo BCTaHOBMAOBATH Ha
hyHOaMeHTHy TymOy.

BukoHaHHs IL-E

Kopnyc Hacoca Mae iHnanH-KOHCTPYKLito, TO6TO dnaHLi BCMOKTYBaNbHOI i HanipHoi
CTOPOHM 3HAXOOATbCSA HA OOHIN MiHIT LEeHTPIB. YCi KOPNyCK HACOCiB OCHALLEHO NTNTUMMU
onopamu. NMo4mMHauM 3 HOMiIHaNbHOT NOTY>KHOCTI ABUryHa = 5,5 KBT pekomeHO0BaHO
MOHTaX Ha (PyHOAMEHTHY TyMby.

BukoHaHHs BL-E

Hacoc 3i cnipanbH1m Kopnycom 3 po3mipamu y signosigHocTi Ao DIN EN 733.

Yci Kopnycu HacociB OCHaLLEeHo NNTUMU onopamu. NMoYvnHaoUmn 3 NOTY>XKHOCTI ABUrYHA
= 5,5 KBT: IBUryHU 3 AUTMMM ab0O NPUrBMHYEHMMMN ONOPaMMU.

MoyYMHaoUM 3 HOMiHaNbHOI MOTY>XKHOCTI ABMUryHa = 5,5 KBT pekoMeH[,0BaHO MOHTaX Ha
byHOAMEeHTHy Tymby.

3anexkHo Bif Nepenagy TMCKY Ta HaNaWToOBaHOro cnocoby KepyBaHHs eNeKTPOHHWI MOy b
peryJsitoe 4ncno o6epTiB HacOCa [0 3HAYEHHS, 3a[aHOr0 B LOMYCTUMOMY fiana3oHi
peryJsitoBaHHs.

MocTiHe KOpWryBaHHS rigpasBnivyHOl NOTY>XHOCTI 34iMCHIOETHCSA BiANOBIAHO A0 3MiHHOT
noTpebu B MOTY>KHOCTI YCTaHOBKW. 3MiHHI TOTpebu BUHMKaOTb 30Kpema B pasi
3aCTOCYBaHHA TEPMOCTaTUYHMNX BEHTUNIB abo 3MilLyBadiB.

EnekTpoHHe perynoBaHHS Mae Taki CyTTEBI nepeBaru:

°  eKOHOMis eHeprii 33 0AHOYACHOIO 3MEHLLEHHS eKCnyaTalinH1X BUTpaT;
*  eKOHOMisi 3aBOsIKM NepenyCcKHUM KnanaHam;

*  3MEeHLUEHHS LIYMiB Bifl MOTOKY;

° MPUCTOCYBAHHS HAacoca [0 eKCnyaTauinHUX BUMOT, SKi 3MiHIOIOTbCS.
TouKM KpinneHHs KpULLKK

KHonka kepyBaHHs

IHppavepBOHE BikOHLE

KepyBanbHi knemu

Ovcnnen

DIP-nepemukauy

Knemu xuBneHHs (Mepexkesi knemn)

0 N o U W N

IHTepderic ong IF-mopyns
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6.3 Cnoco6u KepyBaHHS

Hmax

Hs

Hmin

Fig. 6: Cnocib kepyBaHHs Ap-c

Hmax

Hs

Q

Fig. 7: Cnoci6 kepyBaHHs Ap-v

N max

Nmin

n max = COI’lSt

Fig. 8: Pexkum kepyBaHHs

20

@ IHbopmaLito o0 HanalTyBaHHS cnocoby KepyBaHHA Ta BiAMOBIAHUX
napameTpis AuB. B rnasax «O6cnyrosysaHHsA» Ta «HanawTyBaHHA
cnocoby KepyBaHHS».

Cnocobu kepyBaHHS, sIKi MO>KHa BUOpaTu HaBedeHo fani.

MocriiiHuii nepenag Tucky (Ap-c)

CucTema perynoBaHHs NiATPUMYE NOCTiNHY BUCOTY NofAadi Ha BCTAHOBNEHOMY 3aaHOMY
3HaYeHHi nepenany TUCKy H. PeryntoBaHHs 34iMCHIOETHCA HE3ane>XkHO Bif, nofadi Ta oo
LOCSATHEHHS! MAaKCUMasbHOT XapaKTepPUCTUKM.

Q = 06’eMHUI NOTIK;
H= nepenap Tucky (miH./makc.);

Hs = 3aaHe 3Ha4YeHHs nepenagy TUCKY.

3miHHMM nepenap Tucky (Ap-v)

EnekTpoHika NiHiMHO 3MiHIO€E 3a4aHe 3HaYeHHs nepenagy TUCKY, SKOro NOBUHEH
AO0TPMMYBATMCSA HAcOC, Mi>K BUCOTOIO nofdadi Hg i V2 H. 3apaHe 3HaveHHs nepenady TUCKY Hq
36iNbLUYETHCS ¥ 3MEHLLYETLCA Pa3oM 3 nofaveto.

Q = 06’eMHUI NOTIK;
H= nepenag Tucky (miH./makc.);

HS = 3afaHe 3Ha4eHHA nepenany TUCKY.

@ BKA3IBKA

Y2 H

P MoBigoMneHHs Npo HaBefeHi cnocobu KepyBaHHS Ap-c i Ap-v HaAXoAUTb
Hmin

Ha JaT4mnK Nepenagy TUCKY, SKUA Hapacunae pakTUyHe 3HaYeHHs Ha
eNleKTPOHHWUIA Moy b.

@ BKA3IBKA
[iana3oH TUCKY gaTyvka nepenagy TUCKY Ma€E BiAMOBiAATY 3HAYEHHIO
TUCKY B eNeKTPOHHOMY Moay i (MeHto <4.1.1.0>).

MocTiitHe uncno o6eptie (pe>xxum KepyBaHHs)

Yuncno obepTiB HacOCa MOXKe BTPUMYBATUCS Ha CTANIOMY PiBHI MidXK N, i N,y PEXMM po60oTH
«Pe>xxnm KepyBaHHS» 4eaKTMBYE BCi iHLLi CNOCO6W KepyBaHHS.

PID-perynioBaHHsA

SIKLLO He MOXKHa 3aCTOCyBaTK iHLWI 4aBadi abo SKLLO BiACTaHb Big 4aBadviB 4o Hacoca gyxe
BEMKa, CTaHOAPTHI cnocobu KepyBaHHS He BUKOPUCTOBYOTLCS. [N TakKnx BUNagKis
nponoHyeTbes dyHKLia «PID-Control» («Proportional-Integral-Differential» —
MPONOpUINHO-IHTerpanbHO-ANMEPEHLIHOMO peryitoBaHHs).

3aBasku BOano Bnbpaxin KoM6iHaLii OKpeMUX KOMMOHEHTIB peryitoBaHHsS onepaTop MoXxe
OTPUMATW CTilKe PeryntoBaHHs, Wo 3abe3neynTb WBMOKE pearyBaHHs 6e3 0cTaToYHMX
BiAXWMeHb Bif 33aHOr0 3Ha4YeHHA. BuxigHuit curHan obpaHoro gasava Moxxe HabysaTu
6ynb-SKOro NPOMIDKHOTO 3Ha4eHHs. PakTUYHEe 3HaYeHHS, [OCATHYTe B KOXXHUA MOMEHT Yacy
(curnan pasava), Bino6paXkyeTbCs Ha CTOPIHUI CTaTyCy MEeHIO Y BilcoTKax

(100 % = makcMManbHUi Aiana3oH BUMIPIOBaHHS fAaBaya).
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6.4 ®yYHKUiOHYBaHHS 3i 3ABOEHUM
Hacocom/Tpy6onpogonom Y-Tuny

Ap

Fig. 9: NMpuknagp. Nig’eQHaHHa gaTymka
nepenapy TUCKY B KOHCTPYKLii Y-
KOHirypauii

Fig. 10: 3acTocyBaHHs IF-mogyns

@ BKA3IBKA
Bipo6pa>kyBaHe BifCOTKOBE 3Ha4YeHHS BignoBifae hakTUYHIN
BUCOTi nopavi Hacoca (-iB).

MakcrmanbHOi BUCOTM NMoaavi MOXKHa OO0CATTU BXKE 3a CUrHaNIoM daBava
<100 %.

: OnucaHi B Ui rnasi BNacTUBOCTI MOXKHA BUKOPUCTOBYBATU NULLIE 32
YMOBW 3aCTOCYBaHHs BHYTpilHbOro MP-inTepdeiicy (MP = «Multi
Pump», MynbTUHAcoC).

PeryntoBaHHs 060X HacoCiB 3AiNCHIOETHCA 3 OCHOBHOTO Hacoca.

Y pasi HecnpaBHOCTI OQHOr0 Hacoca iHLINA HAacoC MpaLtoe 3a 3afaHNUMK NapaMeTpamm
perynoBaHHS OCHOBHOIO Hacoca. Y pasi 3arasibHoi BiAMOBM OCHOBHOMO HAacoCa HacoC-
napTHep Npautoe 3 aBapiHUM Yncnom obepTis. ABapinHe YncI0 06epTiB MOXKHA BCTAaHOBUTK
B MeHI0 <5.6.2.0> (auB. rnasy «Po6oTa B pasi nepepBaHoro 38°a3Ky»).

Oncnnelt 0CHOBHOTO Hacoca Bigobpaxkye CTaTyC 34BOEHOIO Hacoca. [Ans Hacoca-napTHepa
aucnnen nokasye «Sb».

Y npuknagi 0CHOBHMM HAaCOCOM € Hacoc NiBOpPYY 3a HanpsIMKOM MOTOKY. [Jo Lboro Hacoca
nig’eqHyOTb 4aTYMK Nepenagy TUCKY!

ToukM BUMIpHOBAHHSA OaTyYMKa nepenagy TUCKY MatoTb 3HAXOAUTUCh Y CMiNbHIN Tpybi-
KONEeKTOPi Ha BCMOKTYBAMbHil i HanipHi CTOPOHax YCTaHOBKM 3 4BOMA HaCOCaMW.

InTepdericHuit mopyns (IF-moaynb)

[ns 06MiHy paHnMum Mixk Hacocamm Ta BMS noTpi6eH IF-mMogynb (nogaTtkose npunagas),
KU YCTAHOBMIOKOTb Y KNEMHOMY BifdineHHi.

O6MiH JaHUMM Mi>K OCHOBHWM HacOCOM i HACOCOM-MAPTHEPOM 3LIACHIOETLCS Yepe3
BHYTpiLLHil iHTepdenc (knema: MP).

SIKLLLO HAacoCK BCTaHOBIIEHO B TPYOHOMY po3ranyfyKyBady, y SKOMy eneKTPOHHI mogyni
nocnifoBHO 3’€AHAHO 33 JONOMOTO BHYTPILLHbOTO iHTepdelicy, IF-moaynb noTpibeH nuie
1151 OCHOBHUX HAcOCiB.

PLR/iHnTepdheiicHnii IF-mogynb PLR IF-mogynb He noTpibeH
nepeTBOptoOBaY

Mepe>ka LONWORKS IF-mogynb LON IF-mogynb He noTpibeH
BACnet IF-moaynb BACnet IF-mogynb He noTpibeH
Modbus IF-momynb Modbus IF-mMopynb He noTpibeH
LLnHa CAN IF-mogynb CAN IF-mooynb He noTpibeH

Tabn. 3: IF-mopyni

@ BKA3IBKA
MeTopuka ¥ noganbLui NOSCHEHHS LLLOJ0 BBeEHHS B eKCryaTaLito Ta
KoHdirypauii IF-Moayns Hacoca HaBe[eHi B iHCTPYKLIi 3 MOHTaXy Ta
ekcnnyarauii signosigHoro IF-mogyns.
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6.4.1  Pexumu po6oTu FonoBHwii/pesepBHUi pexxum po6oTu

3aB>Xau nNpautoe nuile oanH Hacoc. KoxxHuit 3 060x HacociB 3abe3nevye po3paxyHKOBY
MOTY>KHICTb Hacoca. [HLWKI Hacoc roToBmi ANns poboTn B pasi HECNPABHOCTI YM NpaLtoe
nicns 3MiHW HacociB.

6.4.2  Po6oTa B peXXuMi 30BOEHOTO 3amina HacociB
Hacoca

B pexxvMi 3BOEHOT0 Hacoca NepiognyHo BigbyBaeTbCA 3amiHa Hacocis (nepiognyHicTb
Ap LbOrO MOXKHa PerynoBaTh; 3aBOACHKI HANALITYBaHHS: 24 rof).
3amiHa HacociB MoXke BigbyBaTucs:

« 3cepeauHu, y dyHkuii vacy (MeHro <5.1.3.2> + <5.1.3.35);

+ 3308Hi (MeHt0 <5.1.3.2>) 32 4ONOMOrOK NO3UTUBHOMO (DPOHTY IMMAYNIbCY HAa KOHTaKTI
«AUX»;

+ ypyuHy (MeH0 <5.1.3.1>).

PyuHa a60 30BHiLLHS 3MiHa HAacOCiB MOXKNMBA He paHille HiXX Yepe3 5 ¢ micns 0CTaHHbOT
3MiHM HacociB.

Fig. 11: 3amiHa HacociB, cxemaTU4HO AKTMBYBaHHS 3MiHM HacOCiB 330BHi OQHOYaCHO NPM3BOAMTb [0 AeaKTuBaLii 3MiHK, fka aie
3cepeaunHu K hyHKLisA vacy.

CxeMaTUYHMUIN OMKMC 3aMiHW HaCcoCiB:

+ Hacoc 1 npauoe (vopHa niHis);

* HacocC 2 BMUKAETLCSA 3 MiHIManbHMM YUCIOM 06epTiB i CKOPO MicNs LbOro BUXOAMTb Ha
3apgaHe 3HaveHHs (cipa ninis);

* Hacoc 1 BUMUKAETbLCS;

° HAacoc 2 npautoe A0 HACTYMHOI 3MiHW HAacoCiB.

BKA3IBKA

@ Y pexxnmi kepyBaHHs BapTo 6paTu 40 yBarvm He3HayHe nigBULLEHHS
06’€MHMX BUTPAT. 3aMiHa HACOCiB 3aN1eXXNTb Bif Yacy BUBEOEHHS
YCTaHOBKM Ha pobounii pexxnum i 3a3Bmyai TpMBAE 2 C. Y pexxumi
peryntoBaHHS MOXYTb BUHMKATV HE3HAYHI KONIMBAHHS BUCOTU nodadi. Y
TakoMy BMMagKy Hacoc 1 NpUCTOCOBYETLCS A0 YMOB, LLO 3MiHUIUCS.
3MiHa HaCcOCiB 3aNeXXUTb Bif Yacy BMBEOEHHS YCTaHOBKM Ha poboyunii
pe>kuMm i 3a3BMYan TpmBae 4 c.

®yHKUiOHYBaHHS BXxofly | BUXoay

Bxig hakTMYHOro 3Ha4eHHs Inl, BXig 3apaHoro 3HaveHHs In2.

[%] [m] [1/min]
100 Apmax Nmax

* Ha ocHOBHOMY Hacoci: fi€e Ha Becb arperar.
«30BHILLHE BUMKHeHHsI» («Extern off»)

+ Ha ocHoBHOMY Hacoci (MeHIo <5.1.7.0>): 3ane>KHO Bif HanalTyBaHHA B MeHIo <5.1.7.0>
Oi€ NnLLe Ha OCHOBHOMY Hacoci abo Ha OCHOBHOMY HacoCi Ta HacoCi-NapTHepi.
* HanawToBaHO Ha Hacoci-napTHepi: Ai€ NuLwe Ha Hacoc-napTHep.

0 Apmin Nmin

off 0 0 +—— T 1
0 10 15 4,0 10[
2,8 3.2 52 10

T
8,0 20
56 6.4 10,4 20
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. . . CurHanisauis npo HecnpaeHicTb/po6oTy
Fig. 12: ®yHKUiOHYBaHHSA BXOAY i BUXOQY . .
PozginbHui (ESM) abo y3aranbHeHWit CUrHan npo HecnpasHicTb (SBM)

[ns LeHTpanbHOro NynbTa KEPYBaHHS MO>XKHA MiAKIIOYMTM [,0 OCHOBHOTO Hacoca
y3aranbHeHWi1 curHan npo HecnpasHicTb (SSM). [ins uboro Tpeba 3aQisTi KOHTaKT TifbKK Ha
OCHOBHOMY Hacoci. Togi iHaunKauia 6yne cTocyBaTucs BCbOro arperary.

[ns 0TPUMaHHS po3AiNbHUX CUTHANIB MPO HECMPABHICTb MOTPIOHO 3a[i9TN KOHTAKT
KOXHOro Hacoca.

Ha ocHoeHOMYy Hacoci (a6o Yepes I4Y-momynb) Taka curHanisauis moxxe 6yTm
3anporpamMoBaHa B MeHio <5.1.5.0> ak po3ainbHui (ESM) abo y3aranbHeHmit CurHan npo
HecnpasHocTi (SSM).

®yHKUIT «[OTOBHICTb», «PoboTa», «YBiMK. Mepe>ka» curHanis EBM/SBM Mo>kHa
HanawTyBaTu B MeHt0 <5.7.6.0> Ha OCHOBHOMY HacoCi.
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@ «[0TOBHiCTb» 03Ha4ae: hacoc MoXKe MpaurBaTh, MOMUNOK HEMAE.
«P060Ta» 03Ha4a€: ABUTYH MPaLkoE.

«YBIiMK. MepeXKa» O3Ha4dae: MepeXXeBa Hanpyra nogaeTbCs.

@ BKA3IBKA
Akwio ans EBM/SBM 6yno Bn6paHo dyHKLito «P0o60Ta», KOXKHMIA

BMKOHaHMI NPOBHUI NYCK Ha KinbKa CeKyHO, BUKNNKAE CMOBILLEHHS.

Po604i MOXXNMBOCTi Hacoca-napTHepa

Ha Hacoci-napTHepi HeMo>kNnBi 6y Ab-sKi iHLLI HanaLWTyBaHHs, Kpim «Extern off» i
«BoKyBaHH:/po3610KyBaHHS Hacoca».

: SIKLLO B peXKMMi 30BOEHNX HACOCIB OKPEMUI ABUTYH 3HECTPYMITOETLCS,
BOy/J0BaHa CMCTEMA KepyBaHHS 34BOEHUMIM HACOCaMM He NpaLjoe.

6.4.3 Po6oTa B pa3i nepepBaHoro Y pasi nepepuBaHHA 3B’A3Ky Mi>K BOMa HacOCaMu B PeXXMMi 30BOEHNX HacociB obnasa
3B’A3KY aucnnei nokasyrTb Kog noMmunkn «E052». [1o BioHOBNEHHS 3B’a3Ky obuaBa Hacocu
(PYHKLIOHYIOTb K OAMHAPHI.

O6upaBa enekTPOHHI Moy i Yepes KOHTakT ESM/SSM noBinomMnsitoTb Npo HeCrpaBHICTb.
Hacoc-napTHep npautoe B aBapiitHoMy pexxumi (pe>kuMi kepyBaHHs) BignoBigHo 1o
aBapinHoro uncna obepTis, NonepefHbO HaNaWTOBAHOMO HA OCHOBHOMY Hacoci (auB.
MYHKTU MeH10 <5.6.2.0>).

3aBoACbKi HaNaLTyBaHHA aBapinHOro Ymcna obepTis cTaHOBNATL 61M3bKO 60 % Bif,
MakKCMManbHoro Yncna obepTis Hacoca.

« [lns 2-nontocHMx Hacocis: n = 1850 06/xs.
o [ns 4-noncHUX Hacocis: n = 925 06/xB.

Micns KBUTYBaHHS iHAMKALIT PO NOMUIKY Ha Aucnnesx 060X Hacocis 3’ABNAETLCS
iHOMKaLif Npo CTaTyC, IKe 3aNULLAETLCS A0 BiAHOBMEHHS 3B’33Ky. O4HOYACHO 3 UMM
CKMAAETbCSA KOHTAKT ESM/SSM.

Ha gucnnei Hacoca-napTHepa 6n1mae cumeon ( O Hacoc npautoe B aBapinHomy
PEXMMI).

OCHOBHWI Hacoc (KONWLLHIi) NPOQOBXKYE NpaLtoBaTh 3a NapamMmeTpamm 4nst peryoBaHHs.
Hacoc-napTHep (KonuwwHin) npauroe 3a napameTpamu 4ns aBapitHoOro pexkumy. ApapiiHui
Pe>xXM MO>XHA BUMKHYTU NMiLLe Yepe3 3anycK 3aBOACbKMX HanawTyBaHb, yCYHEHHS
npobnemu 38’A3Ky abo Yepe3 BUKOHaHHA onepalii «BUMK. Mepexka/yBiMK. Mepexxar».

@ BKA3IBKA

[aTumnk nepenaay TUCKY NepeMKHYTO Ha OCHOBHMIA Hacoc!

MNig Yac nepepmBaHHs 38'93Ky (KOMMLLHIN) HacoC-napTHep He MoXe
MpauoBaTN B peXXKMMi perynoBaHHs. SIKLLLO HacoC-napTHep Npautoe B
aBapilHOMY pe>xXunMi, B eNeKTPOHHOMY MOAYIi HEMOXKITMBO 3AiACHIOBATU
3MiHN.

Micnsg ycyHeHHs npobnemu 38°43Ky HaCOCK 3HOBY MOYMHAIOTb
MpauoBaTh B CTaHAAPTHOMY peXXuMi 30BOEHMX HACOCIB, K A0
HecnpaBHOCTI.

MoBeniHka Hacoca-napTHepa
Buxig Hacoca-napTHepa 3 aBapiiHOro pexxnumy:
* 3anyck 3aBOA,CbKMX HaNalWTyBaHb

SIKLLO Mif yac nepepuBaHHs 38’a3Ky (KONMLLHIN) HAcOC-NapTHep BUBOQUTLCS 3 aBapiliHOTo
peXK1My 3a [ONOMOrOH0 YePe3 CKMAAHHA Ha 3aBOACKI HANALWTyBaHHS, (KONWLLHIN) Hacoc-
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napTHep 3anyCckKaeTbCs i3 3aBOACLKMMU HaNalTyBaHHAMM OOMHAPHOTO Hacoca. Y TakoMy
pasi BiH NpaLtoe B pexxnumi Ap-c 3 BUCOTOR Nogadi 6-1M3bKo NOMIOBMHU Big MaKCUMaInbHOI.

@ BKAS3IBKA
3a BipCyTHOCTI curHany nasaua (KonuwHin) Hacoc-napTHep
Npauioe 3 MaKCMManbHUM YMCIIOM 06epTiB.
LLLo6 YHMKHYTM LUbOrO, MOXKHa yTBOPUTY Lineiid) AN NPOXOAXKEHHS
CUrHany aat4vuka nepenany TMcky Bl,U. (KOHMLUHbOrO) OCHOBHOrIO Hacoca.
3a 3BMYaNHOro pPeXXnmy 30BOEHNX HacocCiB cuUrHan OaBava, Wwo
HagXoOouTb HAa HACOC-NapTHep, irHopyeTbCH.

+  BuMK. Mepexka/yBiMK. Mepexa

AKLLO Mif Yac nepepuBaHHs 38’3Ky (KONMLLHI) HaCOC-NapTHep BUBOAWUTLCS 3 aBapiliHOro
peXXMMy Yepe3s BUKOHaHHSA onepalii «BUMK. Mepeska/yBiMK. Mepexxa», (KonmLuHin) Hacoc-
napTHep 3anyCKaeTbCs 3 OCTaHHIMM NapaMmeTpamMu, SKi BiH OTPMMAB Bif OCHOBHOrO Hacoca
ANs aBapiiiHoro pexxnmy (Hanpuknaa, pexkum KepyBaHHS i3 3agaHnm unciom obepTis abo
«off»).

XapakTepuCTUKM OCHOBHOTO Hacoca
Buvxig 0CHOBHOro Hacoca 3 aBapifiHOro peXxxnmy:

°  3anyck 3aBOACbKWX HanawTyBaHb
SIKLLO Nif, Yac MepepuBaHHSA 3B’A3KY iHiLitOBAaTN 3aBOA,CbKI HanalTyBaHHSA Ha
(KONMLIHBOMY) OCHOBHOMY HacOCi, BiH 3aMyCKAETbCA i3 3aBOACLKMMM HaNaLWITYBaHHAMM
OOMHApPHOrOo Hacoca. Y TakoMy pasi BiH NpaLtoe B pe>xxumi Ap-c 3 BUCOTOR nodadi
61113bKO0 MONOBUHM Bif, MaKCMMAnbHOI.

+ BWMK. Mepexa/yBiMK. Mepexa
AKLLO Nifg Yac nepeprBaHHA 38'a3Ky poboTa (KONULLHBOr0) OCHOBHOIO Hacoca
nepepuBacTbcs yHKLIEI «BUMK. Mepeska/yBiMK. Mepexka», (KONMLLHIN) 0CHOBHNIA
HaCcoC 3aMyCcKaeTbCs 3 OCTaHHIMM BiGOMMMM NOMY MapameTpamu 3 KOHirypauii
3[BOEHOrO Hacoca.

6.4.4  BnokyBaHHS a60 po36n0KyBaHHS Lis dyHKLis BOCTYNHA TiNbKK Y pexXnmMi 3ABOEHOrO Hacoca. Y MeHto <5.1.4.0> 6yab-akuii 3
Hacoca HacociB MO>KHa B3arani po36nokysatu abo 6n1okysaTn. 3abnoKOBaHWUA HACOC A0 PYYHOrO
CKacyBaHHS 6/10KyBaHHS BBECTY B [it0 HEMO>KNUBO.

HanalwTyBaHHSA KOXKHOTO 3 HAacOCiB MOXKHa BBeCTM be3nocepenHbo abo yepes
iHpauepBoHNit iHTepdeiic. kLo Hacoc (0cHOBHMIN abo Hacoc-napTHep) 6MOKYETbCS, TO
BiH y>Ke He nepebyBae B CTaHi roTOBHOCTI [0 poboTn.

Y UbOMy CTaHi BigOyBa€eTHCS PO3MNi3HABAHHS MOMWIIOK, iX BUBEO,EHHS HA guCnnen i
CTBOPEHHS NoBigomMneHb. Konm TpannseTbcs NOMuUIKa B po36J10KoBaHOMY Hacoci,
3a610KOBaHWU HACOC He BMUKAETbCA. OQHaK NPOBHMI NYCK NMPOBOANTLCA, AKLLO BiH
aKTMBOBaHWN. [HTepBan 4o 3anycKy NpobHOro Nycky BiApaxoByeTbCs Bif 610KyBaHHS
Hacoca.

@ BKA3IBKA
SIKLLO OAHY HAaCOCHY rofioBKYy 3a6/10KOBaHO 1 akTUBOBaHO
pexxum «lMapanenbHa po6oTa»

Y ubOMYy pa3i HEMOXKNMBO TOYHO BCTAHOBUTH, UM AOCATHYTO HadkaHy
pobo4y TOUKY TiNbKM OOHIEI0 rONOBKOI Hacoca.
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6.5
6.5.1

6.5.2

6.5.3

IHWi pyHKUIT

Mpo6Huit nyck

3axMCT Bify NnepeBaHTaXKeHHs

YacToTa KomyTauin

@ BKA3IBKA

Nig yac TPUBAJNoOro NpPpocTolo Hacoca poﬁoqe Koneco MmoXe
3aKJIMHUTU B KOpHYCi Hacoca.

Mpo6HMI NYCK 3MEHLLYE TaKut pu3mK. Lle oae MOXKIMBICTb rapaHTyBaTh
eKcnuyaravito Hacoca nicns TpMBaNoro NPoCTo. SKLLO QyHKLi0
«NpoBHOro NycKy» 0eakTMBOBAHO, MOro nofanblunii 6e3sigMoBHUN
MYCK He rapaHTOBaHMUM.

Mpo6HMIN NyCK BUKOHYETLCS B pasi 3aBepLLEHHS CKOH(irypoBaHoro iHTepBany nicns Toro,
sk Hacoc abo HacoCHa rofioBka 6ynu 3ynuHeHi. Y meHto <5.8.1.2> Leit iHTepBan ons Hacoca
MO>XHA BCTaHOBUTW BPYYHY TPMBaNicTHO Bif, 2 [0 72 rofAvH 3 KpokoM 1 rof. 3aBoACbKi
HanawTyBaHHs: 24 rof.

MprynHa NPOCTOLO He Ma€E 3HaveHHS. NPO6HMIA MYCK NMOBTOPHOETHCS, JOKM HAacoc He byae
YBIMKHEHO KOMaHA,010.

Lle AiicHO B pa3i yHKLiIOHYBaHHS 3ABOEHMX HacoCiB (pexxnm po6oTu «FonosHui/
PE3€EPBHUI1 PeXXNM poB0TU») | ANS pe3epBHOIO Hacoca. KL HanalTOBaHUI Yy MEHIO
<5.8.1.2> iHTepBan Yacy 3aKiH4MBCS [0 3aMiHM Hacoca, NPOOHMI NYyCK 30iAMCHIOETHCS Ha
pe3epBHOMY HacoCi.

DyHKUito «[MpobHUI NycK» MOXHA AeakTuByBaTh B MeHto <5.8.1.1>. LLlonHo nyck 6yne
YBIMKHEHO KOMaHA,010, 3BOPOTHUI BiAiK 4acy A0 HACTYMHOro MpobHOro nycky
nepepuBaETbCS.

TpusanicTb NpobHOro Nycky cTaHoBMTb 5 ¢. Yncno obepTiB ABUryHa B Liel Yac BiAnoBigae
HanawTyBaHHAM. Yicno 06epTiB MOXKHA KOHIrypyBaTH Bif MiHIMAnbHOTO i
MaKCMManbHOro A4OMyCTUMOro 3Ha4YeHHs Hacoca y MeHto <5.8.1.3>. 3aBoacbKi
HanawTyBaHHA: MiHiManbHe 4ncno obepTis.

@ BKA3IBKA
Akwo ans EBM/SBM 6yno BubpaHo dyHKLito «Po60Ta», KOXKHMIA
BMKOHaHWI NPOBHNIA NYCK CTBOPIOE CMOBILLEHHS. Lie cnoBileHHS MOXXHa
6a4nTK Kinbka cekyHA.

@ BKA3IBKA
Y pasi noMunkun Takoxx BinbyBaeTbcs cnpoba BUKOHAT NPOBHMI Ny CK.

Yepes MeHto <4.2.4.0> Ha gucnnei Mo>KHa BigobpasnTu Yac, AKUM 3anNunLLAETbCs A0
HacTynHoro npobHoro nycky. Lle MeHto Binobpa)kaeTbca nuLLe TOAI, KONW ABUTYH He
npautoe. ¥ MeHto <4.2.6.0> MO>KHa 34MTaTH KiflbKiCTb NPOBHMUX NyCcKiB. by ab-aKi NOMUIIKNK,
33 BUHATKOM nonepeaxXeHb, SKi BUHUKAOTb Nif Yac NpobHOro nycky, npM3BoaaTb 00
BMMKHEHHS ABWUryHa. BignosigHW Kog NOMUIKN BUBOAUTLCS Ha AUCTIEN.

Hacocu obnapgHaHi eneKTpOHHUM 3aX1CTOM Bifi MepeBaHTaXKEHHS, IKUIA B pasi
nepeBaHTa>XeHHs BUMMKAE HAcoC.

[ns 36epe>keHHs JaHUX eNeKTPOHHI MOAYNi CNOPSOXKEeHi eHEepProHe3anexxHnm
Hakomu4yyBa4veMm. ¥ pasi nepepuBaHHS MepexXi XXMBNeHHs Ha Byob-aKu1i Yac yci gaHi
36epiratoTbes. Micns BigHOBNEHHS NO[AYi HANPYrM HAaCOC NPOAOBXXYE NPALOBATH 3
HanawTyBaHHAMMN 0,0 NepepuBaHHS MepPeXXi >KMBIIEHHS.

YacToTy KOMyTaL it MOXKHa 3MiHUTK Yepe3 MeHto <4.1.2.0>, CAN-Bus abo IR-Hakonun4ysau.
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@ BKA3IBKA

3a BUCOKOI TeMNepaTypu HaBKOMULLIHbOTO CepefoBULLa Anis
3MeHLUEeHHS TENNIOBOr0 HaBaHTaX>KeHHS Ha eNeKTPOHHUMI
MOAYNb 3HUXKYIOTb 4aCTOTYy KOMyTauiii. MepemukanHs/
moaudikauii cnip po6uTH NuLe nig Yac npocTolo Hacoca (konu
ABUIYH He Npauioe).

3HM>KEHHS 4aCTOTW KOMYTaLin Np13BOANTb [0 36iNbLUeHHS
LLYMOYTBOPEHHS.

6.6 BapiaHTu SAKLo MeHo <5.7.2.0> «KopuryBaHHS 3HaYeHHS TUCKY» HeOCTyMNHe, MOeTbCs NPo BapiaHT
Hacoca 6e3 ui€i onuii.
Topi HepocCTyNHiI 1 Taki yHKUIT:
©  KOPWTYBaHHS 3HaUEHHA TUCKY (MeHo <5.7.2.0>);
°  BMWKAaHH$ Ta BUMKHeHHS 3 onTumizoBaHum KK/ 30BO€HOro Hacoca;
* iHAMKauig TeHOeHUiT 06’eMHNX BUTpaT.

MoHTaXx

7.1 Ksanidikauis nepcoHany « Po60Tu 3 MOHTaXKy/meMoHTaxky: DaxiBeLb NOBUHEH 3HATU, AK
npautoBaT 3 HEOOXIOHUMM IHCTPYMEHTaMK Ta NOTPIOHUMM
MaTepianamun Onsa KpinneHHs.

7.2  0608B’s3ku onepaTopa « [loTpnMyBaTUCA HALiOHANbHUX i perioHanbHUX Npunucis!

o JJOTpPUMYNTECH YNHHUX MiCLEBUX NPaBUI WOAO0 3anobiraHHs
HeLacHUM BUNagKaM i NPUMKUCIB i3 TEXHIKK 6e3neku
npoecinHnx rany3esnx 06’egHaHb.

* HapanTe noTpibHi 3acobu 3axncTy Ta nepekoHanTecs, LWo
nepcoHan ix BUKOPUCTOBYE.

« JloTpuMynTeCcs BCIX NPUMUCIB LLLOJO0 BUKOHAHHSA pobIT i3
Ba>XKKMMU BaHTa>KaMW.

7.3 3axonu 6e3neku
HEBE3MNEKA

Pu3uk cmepTenbHOro TpaBMyBaHHS Yepes BiACyTHICTb
3aXMCHUX NPUCTPOIB!

SAKLLIO 3aXMCHUX MPUCTPOIB €NeKTPOHHOro Moay st abo 30HM MydhTu/
OBUryHa HEMAE, yaoap CTPYMOM UM TOPKaHHA geTanen, Wwo obepTatoTbes,
MO>Ke MPU3BECTU A0 Hebe3neyHnx Ons XKUTTS TPaBM.
+ lNepepn NyckoMm 3HOBY BCTAHOBITb AEMOHTOBAHI paHille 3aXMUCHI
MPUCTPOI, HANPUKNAL KPULLKY eNeKTPOHHOIO MOLY S YN 3aXMCT

MycTm!

HEBE3IMNEKA

He6e3neka Ans >XUTTS Yepes BiACYTHil eNeKTPOHHMIA Moaynb!

Ha KoHTakTax OBuryHa moxke 6yTu Hebe3neyHa ons XXUTTa Hanpyral

HopManbHui pexkum Hacoca [03BOMEHO NULLIE 3 YCTAHOBIIEHUM

e/IeKTPOHHUM MOy EM.

+ 3ab60pOoHNETHCA NiQ’€QHYBATM YN eKCMJlyaTyBaTu Hacoc 6e3
BCTAHOBJIEHOIO e/IEKTPOHHOro moayns!
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7.4 [onycTUMi MOHTa>XHi NONOXKEeHHS

Ta 3MiHEeHHS po3TallyBaHHS
KOMMOHEHTIB nepef, yCTaHOBKOIO

Fig. 13: Po3TallyBaHHS KOMMOHEHTIB Y CTaHi
nocTa4aHHs

HEBE3MNEKA

Pu3uk cMepTenbHOro TpaBMyBaHHs Yepes nafiHHA petanen!

Hacoc i noro getani MoXxyTb O6yTu Ay>Ke BaXKKUMW. Y pasi nagiHHS
petanen € Hebe3neka Nopisis, po34aBMOBaHHS, YLIKOAXKEHHS abo
y0apis, AKi MOXKyTb MPU3BECTM [0 CMEpTi.
« Cnip 3aB>XXAuM BUKOPMCTOBYBATW BiANOBIAHI NiAMOMHI MPUCTPOI 1
ybe3neuyBatu getani Big nagiHHS.
+ 3a60pOHeHO 3HAaXOAMTUCH Mif BAHTa>KeM, LLLO BUCKTb.
« Mig yac 36epiraHHd  TpaHCNOPTYBaHHA Ta Nepep, yciMa poboTamu 3
YCTaHOBKM M iHLLMMUN MOHTa>XHUMM poboTamu NoTpibHO
3abe3neunTy HadiviHe NOOXKEHHS Hacoca.

NOMNEPEA>XKEHHSA

Faps4i noBepxHi!

Becb Hacoc Moxke cTaTu Ay>Ke rapa4mm. IcHye Hebe3neka OTPMMaHHS
onikis!

- lNepen BMKOHaHHAM ByAb-gKux pobiT ganTe Hacocy 0X0noHyTm!

NONEPEA>XEHHA

He6e3neka oniky!

Y pasi BUcokoi TemnepaTypv nepekayyBaHoOro cepefoBuLLa Ta TUCKY B
cmcTemi NoTpibHO NonepeaHbO AaTN HACOCY OXOMOHYTU Ta 3HU3UTU B
CUCTEMi TUCK.

OBEPEXXHO

MowkKopa>keHHA Hacoca vepes neperpiBaHHﬂ!

He mMo>kHa, w06 Hacoc npautoBas 6e3pe3ynbTaTHO BinbLue HidX

1 xBMNKUHY. Hakonu4yeHHs eHeprii Npu3BoAnTb A0 NeperpiBaHHs, Lo
MO>Ke MOLLIKOOMTH Basl, poboye Koneco i KoB3atoue TopLeBe
YLiNbHEHHS.

« lepekoHaTUCS B JOTPMMaHHI MiHiManbHoi nogadi Q..

MpubnusHUM po3paxyHok Q.

Quin = 10 % X Q1) vacoc X PAKT. uncno obepTis/Makc. uncno

Po3MilLleHHs nonepefHbO 3MOHTOBAHUX Y 3aBOCbKOMY HanalTyBaHHI KOMMOHEHTIB LL0O0
Kopnycy Hacoca (gus. Fig. 13) 3a noTpe6u MoxXHa 3MiHUTK Ha Micyi. Ll 3MiHWM noTpibHi,
HanpvkKnag, y Takmx BunagKax:

3abe3neyeHHs pO3MOBITPEHHS HACcOCa;
HadaHHS MOXKJTIMBOCTI KpaLLoro o6cnyroByBaHHS;
YHUKHEHHS! HEHANIEXKHOTO MOHTAXKHOTO MONO>KeHHs (ABUTYH i/a60 eneKTPOHHNIT MOAY b

Y 6inbLIOCTi BUNAQKiB [OCTAaTHbO MOBEPHYTU MOAY b BIGHOCHO KOpnyca Hacoca. MoxknvBe
pO3TaLLyBaHHA KOMMOHEHTIB 3a1eXXUTb Bif MPUAHATHUX MOHTaXKHMX NMOMOXKEHb.
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7.4.1  TpUAHATHI MOHTa>KHi NONOXKEHHSA

3 rOpU3OHTaNbHUM

po3TallyBaHHAIM Bana ABUryHa
MPUAHATHI MOHTAXHi MONOXXEHHS 3 FOPU30HTANbHUM PO3TallyBaHHSAM Bana ABUryHa i
e/IeKTPOHHUM MofayJiem, cnpsamoBaHum poropu (0°), npepcTasneqo Ha Fig. 14.

MPUIAHATHAM € By Ob-AKEe MOHTaXKHE MOJOXKEHHS, KPiM «ENeKTPOHHMUI MOAY b OOHU3Y» (—
180°).

OnTumanbHe po3MOBITPEHHS HACcOCa rapaHTYETbCS, KON BEHTUAALIMHWIA KNanaH
cnpamosaro goropw (Fig. 14, nos. 1).

KoHpeHcaT, Wo yTBOPIOETLCS, LiNecnpsiMOBaHO BiABOAMTLCS Yepe3 HasBHI OTBOPMU, NixTap
Hacoca Ta asuryH (Fig. 14, nos. 2).

[ns uboro cnif BUAANUTY 3arnyLuKy Ha dnaHui ABUryHa.

T ®  CronoLine-IL-E

Il

@ BKA3IBKA
l\ MOHTaXHe MOMOXKEHHS 3 FOPU30HTANbHUM PO3TaLLYBaHHAM Bana [BUryHa

npunyctume ans Cronoline-IL-E nuwe go noTy>kHocTi ABuryHa 15 kBT.
Onopa aBuryHa He NoTpibHa.

3a NOTY>XHOCTi ABUIyHa > 15 KBT BUKOPMCTOBYBAaTU MOHTaXKHe
MOMO>KEHHS TiNbKN 3 BEPTUKaNbHUM pO3TallyBaHHAM Bana OBUryHa.

Fig. 14: TIPUNHATHI MOHTaXXHi NOJNIO>KEHHS 3
rOPU30HTasIbHUM PO3TallyBaHHAM Bana

ABUryHa
CronoBloc-BL-E
/ @ BKA3IBKA
55 Jfiffn YCTaHOBiITb MOHOB104HI HacocK KOHCTPYKTHBHOro psaay CronoBloc-BL-E
_____ A I S Ha BignosigHi yHoameHTn abo koHconi (Fig. 15).
g b [suryH noTy>kHicTto Big 18,5 KBT mae 6yTun 3 onopoto. Ins. npuknagn
N MOHTaXy.
Y pa3si MOHTa)Ky ABUryHa y BEPTUKANbHOMY MOJIOXEHHI MOTPibHO

MPUrBUHTUTU OMOPYM KOPMYCY Hacoca i onopu Kopnycy ABuryHa. Lie

Fig. 15: CronoBloc-BL-E . Lo
HeobxigHO po6UTKN 63 BHYTPILLHIX HANPY>XeHb.

[ng MoHTa)ky 6€3 BHYTPILLHIX Hanpy>XeHb HeOOXigHO BUPIBHATH
HepiBHOCTI Mi>XK OmopamMun ABUIYHa i KOpNycy Hacoca.

Mpuknagn moHTaxy CronoBloc-BL-E

Hemae notpebu B onopi

o]

1]
oooo
1]

JIEE)

7
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@ @] Kopnyc Hacoca Ha onopi
N &)
% 7
min. 5 mm
@® [BUryH Ha onopi

Kopnyc Hacoca Ha onopi, ABUTYH
3aKkpinneHnn Ha yHOaMeHTi

Kopryc Hacoca Ta ABUryH Ha onopi

7

min. 5 mm

Mpuknap rBMHTOBOrO 3’€AHaHHSA 3 PYHAAMEHTOM

» Becb arperaT 3a yMOBV BCTAaHOBJEHHS Ha hyHOAMEHT BUPIBHATK 3a [OMOMOrot0 HiBenipa
(na Bany /HanipHomy naTpy6Kky).

« TigknagHi wainbw (B) 3aBxam po3miltysaTtv niBopyd i npaBopy4 6e3nocepenHbo nopaa 3
maTepianom ana KpinneHHa (Hanpuknag, aHkepHi 60nTu (A)) Mix dyHaaMeHTHOK
nnnToto (E) Ta hyHpameHTom (D).

* PiBHOMIipHO i MiLHO 3aTArHYTM KPiNWAbHUI MaTepian.

»  Skwo BiacTaHi > 0,75 M, nignepTv hyHOAMEHTHY NANTY NOCePeANHi MiXK eneMeHTamu
KpinneHHs.

Fig. 16: Mpuknag reBMHTOBOrO 3’€AHaHHS 3
yHAamMeHTOM
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7.4.2

MPUAHATHI MOHTa>XHi MONOXKEHHS
3 BepTUKanbHUM po3TallyBaHHAM
Bana ABUryHa
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Fig. 17: TIPUAHATHI MOHTaXXHi NONIO>KEHHS 3
BEPTUKANbHUM PO3TallyBaHHAM Bana

OBUryHa

7.4.3
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HOBepTaHHﬂ BCTaBHOro moaynsa

MPUIAHSATHI MOHTa>)KHi MOMOXEHHS 3 BEPTUKANIbHUM PO3TalllyBaHHSM Bana gBUryHa
306paxeHo Ha Fig. 17.

MPUIAHATHUM € ByOb-5IKe MOHTa>KHE MOMOXXEHHS, KPIM «OBUTYH JOHU3Y».

KoHpeHcaT, Wo yTBOPIOETLCS, LiNecnpsiMOBaHO BiABOAMTLCS Yepe3 HasBHI OTBOPMU, NixTap
Hacoca Ta ABUTYH.
[ns uboro cnif BUAANUTY 3arnyLuky Ha dnaHui ABUryHa.

BiAHOCHO KOpMyCy Hacoca BCTaBHWIA MOAY b MOXKHA PO3TaLLyBaTyh B YOTUPbOX Pi3HNX
NonoxeHHsix (3 noBopoTom Ha 90°).

BcTaBHUI MOAY b CKNAQAETLCS 3 poboyoro Koneca, NixTaps Ta ABUryHa 3 eNIeKTPOHHUM
mMogynem.

MoBepTaHHSA BCTaBHOro MOAY/sl BIGHOCHO KOpNyCy Hacoca

: [ns nonerweHHs MOHTaXXHWX pobiT Mo>ke 6yTN KOPUCHUM COYATKY
B6yayBaTu Hacoc y Tpybonposig. [ns uboro He NoTpibHO NigKno4aTty
Hacoc abo yCTaHOBKY [0 eNeKTPOMepeKi Ta 3arMoBHIOBATU.

ETanu MOHTaxy, AMB. rnNaBy «3amiHa KOB3HOrO TOPLIEBOTO YLLiTbHEHHS».

1. ToBepHyTu BCTaBHMI Modynb Ha 90° abo 180° y 6a>kaHOMY HanpPsSMKY Ta 3MOHTYBaTH
HacocC y 3BOPOTHil MOCMi[OBHOCTI.

2. TInacTuHy ANs KpinieHHs aatymka nepenagy TUCKY 3aKpinuTy OGHMM 3 TBUHTIB 3
60Ky, NPOTUNEXHOMY €NTEKTPOHHOMY MOAY 0. MON0XKEHHS AaTyvKa nepenagy TUCKY
LLOA0 eNeKTPOHHOro MOAY s Yepes Lie He 3MiHIOETHCS.

3. Mepen MoHTa)keM 0o6pe 3B0A0XKNTY yLinbHIoBanbHe Kinbue (Fig. I/I, nos. 1.14)
(3abopoHeHO BCTaHOBMIOBATY YLLINbHIOBaNbHE KifbLe CyX1M).

@ BKA3IBKA
3aB>XX[aM 3BaXKaTu Ha Te, Wob yulinbHioBanbHe kinbue (Fig. I/ll, nos. 1.14)

He nepekpyYyBanocs Ta He 3aTUCKaNocs Mif 4ac MOHTaXy.

4, Tleped yBedeHHAM B eKCMyaTalilo 3anoBHUTM HaCOC/YCTaHOBKY /1 3a6e3neunTu
CUCTEMHWUI TUCK, HAMPUKIHLi NepeBipuTN Ha rTePMETUYHICTb. ¥ pasi HerepMeTUYHOCTI
Ha YLLiNbHIOBAaNIbHOMY KifbLii CNOYaTKy 3 Hacoca BUXOAUTb NOBITPS. Taky
HerepMeTU4YHICTb MOXKHA BUSBUTW 32 4OMNOMOrOO CNeLiaibHOro CRpeto, SKUK Cif,
HaHeCTM y NPOMIDKOK MiDK KOPMYCOM Hacoca i NiXxTapem, Ha rBUHTOBI 3’€QHaHHA
OCTaHHbLOTO TOLLO.

5. SKLO YCYHYTU HErepMeTUYHICTb He BOAETLCS, CNig MOCTaBUTU HOBE YLUiNbHIOBaNbHe
Kinbue.
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7.5 MigroTyBaHHSA [0 MOHTaXKy

MicLe BCTaHOB/IEHHS

OBEPE>XKHO
MaTepianbHi 36UTKM Yepe3 3ruHaHHS a6o gedopmauiio
Tpy6onpoBopiB BUMipIOBaHHS TUCKY.

HeHane>kHe MoBoA KEHHS MOXKe NMOLLIKOAUTY Tpybonposoan
BMMIipHOBAHHS TUCKY.

Min vyac noBepTaHHA BCTaBHOrO MOAY NS He 3rMHATV Ta He fedopmyBaTh
Tpy60onpoBoAMN BUMIPIOBaHHS TUCKY.

6. LLo6 3HOBY BCTaHOBWUTM AaTUMK nepenagy TUCKY, MiHIManbHO 1 PiIBHOMIPHO 3irHyTu
Tpy60onpoBoAn BUMIPIOBAHHS TUCKY Y BiANOBiAHe NONOXeHHS. MNpu ubomy cnif,
YHUKATV gedopmaLin nopsg, i3 3aTUCKHUMU TBUHTOBUMM 3’ €HAHHAMM.

OBEPE>XXHO

MowkKoa>KeHHs Yepes HeHane>xHe NoBoAXKeHHs!

HeHanexHe 3aKpy4yBaHHA TBUMHTIB MOXe npu3BeCcTn 00 TAXKKOro xoay
Bana.

Mig vac 3aKpy4yBaHHA rBUHTIB NepeBipATM 06epTaHHS Bana, obepTatoun
33 JONOMOTOI TOPLIEBOro rankoBoro Kno4va poboue Kosneco. 3a noTpebu
LLie pa3 BiAKPYTUTU IBUHTM Ta PiIBHOMIPHO 3aTATHYTH iX HaBXpecT.

@ BKA3IBKA

MoBepTatouM [aTUMK Nepenagy TUCKY, He MepennyTaTn HanipHy Ta
BCMOKTYBasIbHi CTOPOHM Ha AaTyvKy nepenagy TUcky!

JopaTkoBy iHthopMaLito LWoao Aatyvka nepenagy TUCKY OMB. B INaBi
«EnekTpuyHe nig’egHaHHA».

MepeBipMTK HAacOC Ha BiAMOBIOHICTb AaHWM B TOBAPHIN HaKMagHin; Mpo MOXXNMBI
MOLUKOAXKEHHS abo BiACYTHICTb YaCTUH HeranHo nosigomuTn ipmy Wilo. MepesipuTn
rpaT4acTi neperopoaku / KapToHHi KOPOBKM / yNakoBKM Ha HasiBHICTb 3aMacHMX YacTUH abo
pertaneyn [ooaTKoBOro npunagas, ki MoxkyTb 6yTy cnakoBaHi pa3oM 3 HAaCOCOM.

MOMNEPEA>XXEHHSA

He6e3neka ans niofgen i MaTepianbHUX LiHHOCTeN Yepes
HenpaBu/ibHe BUKOPUCTaHHS!

» MOHTaXX BUKOHYMTE fMLLE NiCAs 3aKiHYEHHS BCiX 3BaptOBaNbHUX i
nasnbHUX pobiT i 3a NOTPebn NPOMMBAHHA cucTeMmn Tpyb6oNpoBoAiB.
— bBpyA mMoxke BUBeCTU Hacoc i3 napy.

YCTaHOBMNIOWTE HACOC Y 3aXMLLEeHOMY Bif aTMOC(epHMX BNMBIB, MOPO3y Ta nuny, gobpe
npoBiTptoBaHOMY, BibpoizonboBaHoMy Ta BubyxobesneyHoMy cepepoBuLi. Hacoc He
MO>KHa BCTaHOBItOBATM NPOCTO Heba! [loTpuMyiTecs BUMOT i3 rnaBu «BukopuctaHHs 3a
NpU3Ha4YeHHAM» !

MoHTy#Te Hacoc y gobpe gocTynHoMy micui. Lle nonerwye nogansLuy nepesipky,
TexHiuHe 06CnyroyBaHHs (HanpyKnam 3aMiHy KOB3HOMO TOPLEBOTO yLLibHEHHS) a6o
3aMiHy.

MepenbaunTu MiHiManbHy BiACTaHb MO NPAMIN MK CTIHOIO Ta KOXKYXOM BEHTMNSTOPA
ABUTYHa: BINbHWUI MOHTa>XXHWU po3Mip MiH. 200 MM + giameTp KO>XKyxa BeHTUnsaTopa.

Hap micuem BCTaHOBMEHHS HacociB NOTPIOHO BCTAaHOBUTM KPIiNMEHHS ANS PO3MilLleHHSs
nigiiManbHOro NPUCTPOLO. 3aranbHa Maca Hacoca: AMB. KaTanor abo TexHi4HWIA nacnoprT.
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®dyHaaMeHT

Mia'eaHaHHsA TpybonpoBoAis

32

OBEPE>XXHO

HeskicHuit ¢pyHAaMeHT Y HenpaBuibHe BCTaHOBIEHHS
arperaTy!

HesikicHUIA pyHAAMEHT Yv HenpaBWbHe BCTAHOBEHHS arperaTty Ha
(byHOAMEHTi MOXKYTb NPU3BECTM A0 BUXOQY Hacoca 3 nagy.

« Ha Taki BUnagku rapaHTisa He MOLUMPIOETHCS.

+ KaTeropn4Ho 3a60poHeHO BCTaHOBIIOBATU HACOCHWI arperaT Ha

He3aKpinneHnx NoBepxHsx abo NOBEPXHSX, He MPU3HAYeHNX AN
CNPUNAHATTS HaBaHTaXKeHHS.

BKA3IBKA

Ha pesknx Tvnax HacociB 4N i301bOBAHOrO Bif BibpaLin BCTaHOBNEHHS
noTpibHe ogHOYacHe po3faineHHa camoro yHaameHTHoro 61oka Big
Koprycy crnopyau 3a A0NoMOroto enacTMYHOro po3/AinbHOro BKaguila
(Hanpuknap, kopkosa nnuTa abo nnuta Mafund).

NONEPEA>KEHHA

TpaBMyBaHHS niofen i MaTepianbHi 36UTKU Yepe3 HenpaBunbHe
BUKOPUCTaHHSA!

3MOHTOBAHI Ha KOPNYCi ABMUryHa TPAHCMOPTYBANbHI BYLLKA MOXYTb
06ipBaTunca Nig BeNMKUM HaBaHTaXKeHHSM. Lie Mo>ke npu3BecTy Ao Ay>xxe
TAXKKWX TPaBM i MOLLKOA>KEHHS BUPOOY!

« MiginMaT HacoC MOXKHa NyiLLe 3a [OMOMOro MPU3HAYeHUX AN LibOro
BaHTaXX03axoMJoBasbHMX 3aco6iB (Takux Ak nonicnact, kpaH). [Aus.
TaKoXK rnaBy «TpaHCMOPTyBaHHS Ta 36epiraHHs».

« TpaHcnopTyBasbHi ByLUKa, 3aKpinneHi Ha Kopnyci ABUryHa,
BMKOPUCTOBYIOTHCS JIMLLIE A5 TPAHCMOPTYBAHHS ABUryHa!

®

BKA3IBKA

MonerwiTh BUKOHaHHSA HACTYNHUX po6iT Ha arperari!

+ o6 He npuALLNOCA CNOPOXKHIOBATM BCIO CUCTEMY, NOTPiBHO
BOyO,0BYBaTK 3anipHy apMaTypy nepen HacoOCOM i 3@ HUM.

3anoTpebu nepenbaynTy 3BOPOTHI KNanaHu.

OBEPE>XXHO

He6e3neka NowKOAKeHHS Yepe3 HeHaneXxHe NOBOO KEeHHS!

Hacoc Hikonu He Ma€e BUKOPUCTOBYBATUCS SIK TOYKa OMOpU Ans
Tpybonposoay.
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@ BKA3IBKA

YHukKaiTe KaBiTauii notoky!

r=2,5*(d-2s) « lMNepenbayTe neped HaCOCOM Ta 3a HUM HiNbHULIO, Ha SKiN
BinOYBa€ETbCS BUPIBHIOBAHHS NOTOKY, y (hopmi npsimoro Tpybonposogy.
> XDN J0B>XXMHA Li€l AiNbHMLI NOBMHHA CKNadaTy WoHaMeHLLe
° "’1“7 5 HOMiHaNbHWUX BHYTPILLHIX diameTpis hnaHuUs Hacoca.

» [epepn po3milweHHsM TpybonpoBoay BUAANMUTY KPULLKK (D1aHLIB HAa BCMOKTYHOYOMY Ta
HanipHoMy naTpybkax Hacoca.

» HasBHe 3HaveHHs NPSH ycTaHOBKM 3aB>XXAM Ma€e ByTur Binbwnm, HiXXK NOTpibHEe 3HaYeHHS
NPSH Hacoca.

+ 3ycunns Ta MoMeHTU (Hanpuknagd, BHaCNiAOK CKpyYyBaHHS, TEPMIYHOMO PO3LIMPEHHS),
SKi nepefatoTbCs Bif, cMcTemn TpybonpoBofiB Ha hnaHLi HAacociB, He MatoTb
nepesuLLyBaTN ONYCTUMI 3yCUANA Ta MOMEHTH.

« TpybonpoBoau Ta Hacoc cnif, ycTaHOBNtOBaTM 6€3 MeXaHiYHOro Hamnpy>KeHHs.

«  @ikcynTe Tpybonposoam Tak, Wob Bara Tpyb He cnpuiimanacs HaCOCOM.

» BcmokTyBanbHuin Tpybonposia mMae 6yTu skomora KopoTwmM. Mpoknapatu
BCMOKTYBafIbHMI Tpy6onpoBig A0 Hacoca 3 NOCTIMHUM MiABULLEHHAM, AN NPUANBY —
nif, HAXUOM YHW3. YHUKATU MOXKIIMBOTO YTBOPEHHS MOBITPSHMX MYyCTOT.

*  SKLWo Ans BCMOKTYBanbHoro Tpybonposogy notpibeH 6pynoBnosntoBay, Moro BinbHUN
nepepi3 Ma€ B 3—4 pa3u nepeBuLLyBaTu nepepis Tpybonposoay.

«  [Ang kopoTkux TpybonpoBofiB HOMiHaNbHi BHYTPILUHI giaMeTpu MatoTb BiAnoBigaTu
LLIOHaNMeHLLIe HOMiHaNbHUM BHYTPILLHIM giameTpam nig’egHaHb Hacoca. [ns JoBrux
TpybonpoBofiB BU3HauTe HanbinbLl ePeKTUBHMUIA HOMIHANbHWIA OiaMeTp.

° 3a4N5 YHUKHEHHS NiAgBULLIEHMX BTPAT TUCKY NepexigHUKKN Ha 6inbLui HOMiHaNbHI
BHYTPILLHi AiaMeTpu Cnif BUKOHYBATW 3 KyTOM po3LUMpeHHs npubn. 8°.

* HerepmMeTW4HICTb Ha 3aTUCKHOMY Pi3bBOBOMY KinbLii MOXKe BUHUKATK Yepes
TPaHCMoOpTyBaHHs (HanpuKnagd, 3pyLweHHs 3 Micus) | MaHinynauii 3 Hacocom (noBepTaHHs
NpUBOAA, HAHECEHHS i30M1AUii). HerepMeTUUHICTb yCyBa€ETbCA 3@ AOMOMOTO MOBEPTaHHS
3aTWUCKHOTO pi3bB0OBOro KinbLs Wwe Ha 1/4 06epTy.

Fig. 18: AinbHunug, Ha aKiv BinbyBaeTbcs
BUPiBHIOBAHHS MOTOKY, Nepef HacoCOM Ta 3a
HUM

Va

S o

Fig. 19: TloBepTaHHSA 3aTUCKHOrO Pi3b60BOrO Kinbus e Ha 1/4 06epTy
OcCTaToOYHUIA KOHTPONb LLle pa3 nepeBipnTY LIeHTPYBaHHS arperaTy 3riqHo 3 rnaBoto «MOHTaX».

* 3anoTpebu nigTarHyTv yHOAMeEHTHI 6onTu.
= [lepeBipnTW NPaBUbHICTb | PYHKLIOHYBaHHS BCiX Nig’eQHaHb.
+ Ban/MydTa Mae npoBepTaTMCA BPYUHY.

Akwo MydhTa/Ban He NPoOBEPTAETHCS:
* nocnabutn MydTy i 3HOBY PIBHOMIPHO 3aTSATHYTU 3 MPUMNNCAHUM KPYTHUM MOMEHTOM.
AKLLO el 3axia BUSBNAETLCS HEBOANNM:

+  [eMOHTYBaTW ABUryH (QuB. rnasy «3amiHa oBuryHa»);
©  OYUCTUTW LEHTPYBaNbHUI eNeMeHT ABUTYyHa i hnaHeLb;
° 3HOBY BCTaHOBWTW OBWTYH.
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7.5.1  [donycTumi 3ycunns i MOMEHTH Ha
¢naHusx Hacoca

Hacoc, nigsiwenuin y Tpy6onposogi, Bunagok 16 A (Fig. 20)

3ycunns F [H] MomenTn M [H-m]

2 3ycunb F Z MoMeHTIB M

HanipHwii i BCMOKTYBanbHui hnaHeub

32 450 525 425 825 550 375 425 800

40 550 625 500 975 650 450 525 950

50 750 825 675 1300 700 500 575 1025
65 925 1050 | 850 1650 750 550 600 1100
80 1125 | 1250 | 1025 | 1975 800 575 650 1175
100 1500 | 1675 | 1350 | 2625 875 625 725 1300
125 1775 | 1975 | 1600 | 3100 1050 | 750 950 1525
150 2250 | 2500 | 2025 | 3925 1250 | 875 1025 | 1825
200 3000 | 3350 | 2700 | 5225 1625 | 1150 | 1325 | 2400
250 3725 | 4175 | 3375 | 6525 2225 | 1575 | 1825 | 3275

3HaueHHs BidnosidHo do ISO/DIN 5199 — knac Il (2002), dodamok B

Fig. 20: BANanok HasaHTaxeHHs 16 A Tabs. 4: JonycTUMi 3ycunsis Ta MOMEHTU Ha (DNaHLsiX Hacoca y BepTUKanbHOMY

ENISO 5199, pognaTtok B Tpy6onposoai

BepTuKanbHWit Hacoc Ha onopax, Bunagok 17 A (Fig. 21)

3ycunns F [H] MomenTu M [H-m]

2 3ycunb F Z MOMeHTIB M

HanipHwii i BCMOKTYBanbHui hnaHeub

32 338 394 319 619 300 125 175 550
40 413 469 375 731 400 200 275 700
50 563 619 506 975 450 250 325 775
65 694 788 638 1238 500 300 350 850
80 844 938 769 1481 550 325 400 925
100 1125 | 1256 | 1013 | 1969 625 375 475 1050
125 1331 | 1481 | 1200 | 2325 800 500 700 1275
150 1688 | 1875 | 1519 | 2944 1000 | 625 775 1575
200 2250 | 2513 | 2025 | 3919 1375 | 900 1075 | 2150
250 2794 | 3131 | 2531 | 4894 1975 | 1325 | 1575 | 3025

3HaueHHs BidnoBidHo 00 ISO/DIN 5199 — knac Il (2002), dodamok B

Tabsn. 5: [onycTUMI 3ycUnnis Ta MOMEHTU Ha hlaHLsSX HACOCa B TOPU3OHTANIbHOMY

Fig. 21: Bunagok HaBaHTaXkeHHs 17 A, .
Tpybonposogi

ENISO 5199, popnatok B

[Op130HTaNbHMIM Hacoc, ONOpKU 0CbOBI, Bicb X, BUMNadok 1A

3ycunns F [H] MomeHTu M [H-m]
[P Fy | F, | Z 3ycunb F M, | M, | M, | % MOMeHTIiB M
BCMOKTYBanbHuii pnaHeub
50 578 525 473 910 490 350 403 718
65 735 648 595 1155 525 385 420 770
80 875 788 718 1383 560 403 455 823
100 1173 | 1050 | 945 1838 613 438 508 910
Fig. 22: BANAnoK HagaHTaxKeHHs 1A 125 1383 | 1243 | 1120 | 2170 735 | 525 |665 |1068
150 1750 | 1575 | 1418 | 2748 875 613 718 1278
200 2345 | 2100 | 1890 | 3658 1138 | 805 928 1680
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3ycunns F [H] MomeHTu M [H-m]

2 MOMeHTiB M

3HaueHHs BidnosidHo 00 ISO/DIN 5199 — knac Il (2002), dodamok B

Ta6s. 6: JonycTyMi 3ycuiins Ta MOMEHTM Ha (iaHusX Hacocis

[Op130HTaNbHUIM Hacoc, ONOpPK 3ropu, Bicb z, BUNaAoK 1A

3ycunns F [H] MomeHTn M [H-m]

Fy Ry | F, | 2 3ycunb F M, | M, | M, | Z MoMeHTIB M

HanipHuii ¢pnaHeub

32 315 298 368 578 385 263 298 560
40 385 350 438 683 455 315 368 665
50 525 473 578 910 490 350 403 718
65 648 595 735 1155 525 385 420 770
80 788 718 875 1383 560 403 455 823
100 1050 | 945 1173 | 1838 613 438 508 910
125 1243 | 1120 | 1383 | 2170 735 525 665 1068
150 1575 | 1418 | 1750 | 2748 875 613 718 1278

3HayveHHs BidnosioHo do ISO/DIN 5199 — knac Il (2002), dodamok B

Tabn. 7: JonycTUMi 3ycUnns Ta MOMeHTM Ha hiaHLsx Hacocis

SIKLLLO He BCi AitoYi HaBaHTaXKeHHS 0OCAraloTb MakCMManbHO [onyCcTuMoro 3Ha4eHHq, ogHe 3
LUMX HaBaHTa>KeHb MO>XKe nepeBnLLyBaTn 3BUYaHE rpaHn4He 3Ha4eHH4. 3a YMOBMU, LLO
BUKOHYHTbCA Taki 0OOaTKOBI BUMOTW.

e YCi KOMMNOHEHTM OQHOTO 3ycunnsg abo 0gHOro MOMEHTY J0CAraloTb 3HAYEHHS, WO B
1,4 pa3u 6inblue MakcMManbHO [OMyCTUMOTO.

e 3ycunnsi Ta MOMEHTM, LLO Ait0Tb Ha KOXKeH (hriaHelb, BiANoBigaoTb YMOBI
KOMMEHCALiNHOro BUPIBHIOBAHHS.

2 2
2 2 1M
effective + effective <2
2N e pemieed L 22
max. permitted

Fig. 23: KomneHcauiiHe BUPiBHIOBAHHS

2 Foper 1ZM € apUPMeTUUHUMYM CyMamm epeKTUBHMX 3Ha4YeHb 060X haHLiB Hacoca
(Briyck i BUNYCK). £ F .y permitted | = Minax. permitted € APUDMETUUHUMI CYMaMN MaKCUManbHO
[ONYCTUMMX 3HaueHb 060x dhnaHuiB Hacoca (Bnyck i Bunyck). AnrebpaidHi 3HaKu, Lo CTOATb
nepen 2 FiX M,y KOMMeHCaLiiHOMY BMPIBHIOBAHHI HE BPaXOBYOTbCS.

max. permitte

edekT.

BnnuB maTepiany i Temnepatypu

MakcumanbHo AonycTUMi 3ycunns Ta MOMeHTU 3a3HayeHo 411 Ciporo YaByHy Ik OCHOBHOTO
MaTepiany Ta A5 BUXiOHOro 3HaveHHs TemnepaTypu 20 °C.

Y pasi 6inbL BUCOKOI TeMMepaTypu 3Ha4eHHs NOTPIGHO KOpMryBaTy BiANOBiAHO O0
BiQHOLWEHHS KoediLieHTIB eNacTUYHOCTI Tak:

Et, cipuin ‘-laByH/EZD, cipui yaByH
E
E

= KoeqpiLlieHT enacTUYHOCTI Ciporo 4YaByHy 3a BUbpaHoi TemnepaTypu

t, Cipuit yaByH

= KoedilieHT enacTnyHoCTi 3a TemnepaTtypu 20 °C

20, cipuit yaByH

7.5.2  BinBepeHHs KoHpeHcaTy/izonsuis 3aCTOCYBaHHS HACOCA B CUCTEMAX KOHOMLIOHYBaHHS Ta OXOJIOM KEHHS:

° KOHOEeHCaT, Lo yTBOPKETLCS B NiXTapi, MOXKe BUXOANTUN Yepes cneuianbHuin oTseip. Ao
LibOro 0TBOPY TaKO>XX MOXHa Nifg’eqHaTH BiABiAHY TPybKy ANS BiABeAeHHS He3HaYHOI
KiNbKOCTi pignHu.

* Y gBuryHax nepepnbayeHo oTBOPY ANA CTiKaHHS KOHAEHcaTy, fKi Ha 3aBogi
33aKpUBalOTLCS r'yMOBOO Npobkoto. l'ymoBa Nnpobka npusHayeHa Ans 3abesneveHHs
knacy 3axucty IP 55.

* MOHTa>XHe MoNoXKeHHs:

MPUAHATHUM € ByOb-gKe MOHTa>KHe MOMOXKEHHS, KPIM «ABUrYH OOHU3Y».

« BeHTunauiinnnit knanan (Fig. I/1l, nos. 1.31) mae 3aBxan nokasysaTu Bropy.
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EnekTpuuHe nig’eQHaHHSA

OBEPE>XXHO

3 BMAaneHo ryMoBoto Npobkoto knac 3axucty IP55 y>ke He
3abe3neuvyeTbes!

: B ycTaHOBKax, siki i30nt0t0TbCS, 3a3BMYalt NOTPIOHO i30M10BaTH TiNbkM
KOpMyC Hacoca, a He nixTap, npvBof abo AaTyvK nepenagy TUCKY.

Y pasi iHTEHCMBHOIO yTBOPEHHS KOHAEeHcaTy Ta/abo 06nemeHiHHS MOXKHa TaKoX
[003aTKOBO i30/110BaTW MOBEPXHI iXTap4, AKi CUIbHO 3MOYYOTbCS KOHOEHCATOM
(6e3nocepenHs i3onsuis OKpemMnx NoBepxoHb). BogHouac Tpeba 3abe3neunTy cnpsMoBaHe
BiOdBeOEHHS KOHOEHCATy Yepes 3IMBHUI OTBIp NixTaps.

Mig vac cepBicHWMX pobiT He [ONYCKAETLCS HASBHICTb MepeLLKo A8 [EMOHTaxXy fixTaps.
MoTpibHO 3aBXXAM MaTW BiNlbHWUI OOCTYN A0 HaBeOeHMX HUXKYE KOMMOHEHTIB.

e BeHTunsauinHmum knanaH

* MydrTa

° 3aXUCHUIA KOXKXYX My TH

Hotpumysatucs DIN EN 12828. Y pa3i BUKOPUCTaHHS i30N4UIMHMX MaTepianis 3BaXkaTu Ha
TXHIO CYMICHICTb. AMia4Hi CMONyKM MOXKYTb CIIPUYMHUTK KOPO3iiHe PO3TPiCKyBaHHS
NaTyHHUX KOMNOHEHTIB (HanpuKnag, AaTuvK nepenany TUCKY, BEHTUASUINHWANA KNnanaH).
3anobiraTv NPIMOMY KOHTaKTY 3 NaTyHHUMMU KOMMOHEHTaMM.

HEBE3IMNEKA

Pu3uK cMepTenbHOro TpaBMyBaHHS eNIeKTPUHHUM CTPyMOM!

HenpasunbHa noBediHKa Mig Yac BUKOHAHHS eNeKTPUYHUX pobiT
NPU3BOANTbL [0 CMEPTi Yepes yparkeHHs CTpymMom!

« EnekTpuyHe nig’eOHaHHSA Ma€ BUKOHYBATUW nuLLe KBanichikoBaHWUi
efleKTPMK BiANOBIAHO A0 YNHHMX Npunucis!

+ JloTpumyBaTWUCb MPUNNCIB NS 3anobiraHHs HelacHUM BUnagKam!

+ lNepen noyaTkom po6iT Ha BUpo6i 3abe3neynT enekTpuyHy
i3onduito Hacoca i npusopaa.

* YNeBHUTUCSA, LLO [0 3aKiHYeHHS pobiT HIXTO He BBIMKHE nopady
eneKTPO>KMBIIEHHS.

+ YneBHMTUCH, W06 BCi AXKepena eHeprii i301boBaHi i 3a610KoBaHi.
SIKLLO HAaCOC BUMKHYB 3aXMCHU MPUCTPIN, BUKITOYUTU MOXKNUBICTb
0ro BBIMKHEHHS 10 YCYHEHHS HECMPABHOCTI.

» ENeKTpMYHi yCTaHOBKM MOBUHHI 3aBXKAN OyTH 3a3eMreHi.
3a3eMieHHs Ma€ BiAnoBigaTh xapakTepucTmkam npmMsoaa v
BiANOBIOHMM CTaHOapTam i npunucam. Knemu 3asemneHHs Ta
efleMeHTW KpinneHHa MatoTb BiAMNOBiAHI NapameTpu.

+ KateropuyHo 3a60poHSIETbCSA [OMYyCKAaTU KOHTAKT Tpybonposoay 3
HacoCOM Y¥ KOPMyCOM ABUTYHa.

* SKLLO iCHYE MOXKNUBICTb KOHTAKTY Ntofen 3 Hacocom abo
nepekayyBaHUM CepefoBULLEM, OCHACTITb 3a3eMieHe 3’ €AHaHHS
A0MaTKOBO MPUCTPOEM 3aXMCTY MPOTU CTPYMY BUTOKY.

+ JJoTpUMYBATMUCh IHCTPYKLN i3 MOHTa>XKy Ta eKcryaTauii gns
popatkosoro npunapas!
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8.1

3axucT 3ano6iXkKHMKOM 3i CTOPOHU
MepeXXi XKUBNeHHs

HEBE3MNEKA

Pusuk cmepTenbHOro TpaBMyBaHHS Yepe3 KOHTaKTHY Hanpyry!
HagiTb y BigKntioyeHOMy CTaHi B eNeKTPOHHOMY MOAyJi Yepes
Hepo3psp KeHi KOHAEHCATOPU MOXKe 3anuLIaTUCS BUCOKA
KOHTaKTHa Hanpyra.

Tomy po60TH Ha efieKTPOHHOMY MoAY i NOTPi6GHO
PO3MOYUHATH NuLLe Yepe3 5 XBUNUH!

TOpKaHHA CTPYMOBIAHMUX YaCTWUH NPU3BOAUTL [0 CMePTi 360 TAXKKMX
Tpasm!

+ [Nepepn BUKOHaHHSAM pobIT Ha HAacOCi MPUMNUHUTK BCEMOMIOCHY Nopavy
Hanpyrv >KMBMeHHs Ta 3a6e3ne4nTy 3aX1CT Bif MOBTOPHOIO
BBIMKHeHHS! 3a4eKaTu 5 XBUIUH.

« TlepeBipnTh, 4n BCi Nig’eAHaHHs (Tako>k 6€3MoTeHUiHI KOHTaKTw)
3HecTpymseHo!

+ B oTBOpM eNeKTpOHHOro Moay s 3abOpOHAETLCA BCTaBAATH
npepmeTu (Hanpuknag, LUBAXK, BUKPYTKM, 4piT)!

+ 3HOBY BCTaHOBWTM [E€MOHTOBaHI 3aXMCHI NpUCTpOi (Hanpuknag,
KpuLKy Mogynsi)!

MOMNEPEA>XXEHHSA

He6e3neka mepe>xeBoro nepeBaHTa>keHHs! HepoctaTtHbO
NpoAyMaHui NPOEeKT Mepe>X MoXKe NpU3BecTU [0 BiAMOB
cucTeMM i 3alMaHHs Kabento Yepes nepeBaHTaXKEHHS MepeXxi.

Y 6araTtoHacoOCHOMY pe>XMMi NPOTAroM KOPOTKOr0 Yacy MoXke
BigbyBaTMCS ogHOo4YacHa poboTa BCix HAcOCiB.

YpaxoByinTe nifg 4ac po3paxyHKy Mepe>ki 6araToHaCoCHU pexxnm,
0co611MBO 3 OrnsAgy Ha NonepeYHnii nepepis kabenis, SKi
BMKOPUCTOBYIOTbCS, | 3an06iKHMKN. KoXKeH MpuBog MyCUTb MaTu
BIIACHY MiHit0 XXMBMNEHHS 3 OKPeMUM 3anobi>kKHMKOM!

HEBE3IMNEKA

He6e3neka Ans >XKUTTA Yyepes BiACYTHil eNeKTPOHHMI Moy nb!

Ha koHTakTax gBuryHa moxxe 6yTu Hebe3neyHa ons XXUTTa Hanpyral

HopManbHuin pexxum Hacoca [03BOMEHO NULLIE 3 YCTAHOBIIEHUM

€MeKTPOHHVM Moy neMm.

+ 3ab60poHAETHCA NiQ’€QHYBATM UM eKCMJlyaTyBaTu Hacoc 6e3
BCTAHOBJIEHOrO eJIEKTPOHHOro moayns!

OBEPEXXHO

He6e3neka maTepianbHMx 36MTKiB Yepe3 HeHanexxHe
eneKTpUYHe nig’eqHaHHs!

« CTexxutw, wob Tmn CTpyMy Ta Hanmpyra B mepexki 36iranncs 3 gaHnmm
Ha 3aBOA,CbKiN Tabnunuyui Hacoca.

3axucT 3ano6i>KHMKOM 3i CTOPOHU MepeXKi XKUBJIEHHS Ma€ 3aBXXAM BiAnoBigaTu
eneKTpUYHIN KoHdirypauii Hacoca!

[oTpumyiTecs NPUNMUCIB MiCLIeBOI eHePreTUYHOI KOMNaHii!

3ano06i>KHMK i3 MakCUMManbHO 4OMYyCTUMUM 3HAYeHHSM OMB. B Tabnuui; DOTPUMYBATUCh
[aHMX Ha 3aBOOCbKiN Tabnuyui!

MaKc. CTPYM = BaXMCTy BaHOGiXHMKOM
[A]

1,5..11 kBT

25
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38

F'paHW4Hi 3Ha4YeHHS CTPYMiB BULLMX
rapMoHiK Ta BUMOTU 10 HUX

MoTy>XHicTb Py Makc. cTpyM Ans 3axucTty 3ano6idkKHUKOM
(Al

15 kBT 35

18,5..22 kBT 50

Tabn. 8: MakcMmanbHO JOMyCTUMUI 3aN06iXKHMK

3ano6i>KHMK BUMMUKAY

PekoMeHO,0BaHO BCTAHOBUTM 3aXMCHUI BUMMKAY.

@ BKA3IBKA
XapaKTepI/ICTI/IKa CNpauboBYyBaHHA 3aXNUCHOIO0 BUMKUKa4a: B

MepeBaHTa>keHHs: 1,13-1,45 x | ...

KopoTke 3amMukanHsa: 3-54 1 ...

3ano6i>kHui BUMMKay B enektpomepexxi (RCD)

Lle#t Hacoc ocHaLLeHO YaCTOTHMM NepeTBopioBayeM. ToMy MOro He chif, 3axuiaT
3ano6i>KHMM BUMMKaYeM. HaCcTOTHI NepeTBOPIOBaYi MOXYTb BMAMBATKY Ha
(hyHKLiOHYBaHHS 3anobiXKHOro BUMKKaya B eeKTPOMepeXi.

BuHATOK: 3an06i>KHMIA BUMMKaY MOXKHA 3aCTOCOBYBATU B MEBHUX BUKOHAHHSIX Tuny B,
YyTNMBKX 00 BCIX BUAIB CTPyMY:

. HOBHaHEHHﬂzl"—,\’/‘— ”———”Wl

* CTpyM po3MMKaHHSA
— < 11kBt:>30MA
— =2 11kBT:>300mMA

Yci Hacocu Liboro KOHCTPYKTUBHOTO psiAy NpU3HayeHi Ans npodeciiHoro 3acTocyBaHHs. Y
pasi nig’egHaHHSA [0 KOMYHaNbHOT HU3bKOBObTHOI MepeXXi MOCTa4aHHS YMHHI Taki
cTaHpapTu:

* |EC 61000-3-2 gng npucTpoiB i3 hasHNM cTpymoM < 16 A;
- |IEC 61000-3-12 gns npucTpoiB i3 asHmMM cTpymom Big 16 oo 75 A.

[ns Hacocis knaciB NOoTy>HocTi 11...22 KBT gitoTb cneuianbHi yMOBY NiGKIOYEHHS,
OCKifbKM BennYmHa Ry 33 y TouULi NigKIOYeHHS Ans iXHboi poboTn HepocTaTHS. Hacocm
6ynu npoaHanizosaHi Ha migcTasi Tabnumui 4 gaHoro ctaHaapTy («TpudasHi npucTpoi 3a
0COBNMNBUX YMOB»).

Ins BCiX TOYOK NiQKMOYEHHS 3arafibHOro KOPUCTYBAHHSA MOTY>KHICTb KOPOTKOTO
3aMUKaHHS Sqc Ha iHTepdeici MiXk enekTpoobnagHaHHAM KOpUCTYBaya Ta Mepexxeto
nocTavaHHs Mae 6yTu 6inbLuoto abo [OPIBHIOBATY 3HAYEHHSM, 3a3Ha4YeHUM Y Tabnuui.
BigpnosiganbHicTb 3a 3a6e3neyeHHs Hane>kHoi poboTH LIMX HACOCiB HeCe MOHTaXXHMK abo
KOPWCTYBaY i3 3anyyeHHsM 3a noTpebu eHepronocTayvanbHOI opraHisadii. AkLo
NPOMUCIIOBE 3aCTOCYBaHHA 3AINCHIOETLCS 38 PaXyHOK 3aBO/A,CbKOT OKpeMoi MiHil i3
CepefHbOIO HaMNpyroto, To 33 YMOBM NiQKMNOYeHHS BiANOBIAAE TiNbKM eKcnyaTyo4a
CTOpPOHa.

MoTyxHicTb aBuryHa [kBt] | MoTyXxHicTb KopoTkoro

3amukaHHs S, [KBA]
11 >1800

15 =2400
18,5 =3000
22 =3500

Tabn. 9: ToTpibHA NOTY>KHICTb KOPOTKOTr0O 3aMUKaHHS S¢¢

@ BKA3IBKA
BinnoBigHWI inbTp BULLMX FAPMOHIK MiX HacoCcoM Ta

e1IeKTPOMEPEIXKED 3MEHLLYE HACTKY CTPYMY BULLUX FTAPMOHIK.
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8.3 MigproToBka eneKTpU4HOro BrKoHalTe eneKTpuyHe Nig’eQHaHHA Yepe3 CTalioHapHU MepexxeBuii nposig,. JiHis
nig’eQHaHHA nif’eAHaHHSA 4,0 MepeXXi MyCUTb MaTu LUTEKePHUA MPUCTPI abo NOMOCHMI NepeMumKad i3
3330pOM Y pasi pO3MUKAHHS KOHTAKTY LLIOHANMeHLLe 3 MM.

Y pasi BUKOpUCTaHHS rHy4YKnx kabenis, Hanprknag kabento ons nig’egHaHHa Jo Mepexi
abo kabento 3B’43Ky, BUKOPMCTOBYINTE 3aTUCKaYi XK.

TNMinilo nip’enHaHHs [0 MepeXi 3aBXXaM NpoBoAbTe Yepes nepenbayeHe Ans LbOro
kabenbHe HapisHe 3’egHaHHs (M25 a6o M40)!

1,5...4 kBT M25 55 ... 7,5 kBT: M25 11... 22 kBT: M40

s i A
oYy 5

L O] @,_J ° ° 88@

Fig. 24: KabenbHi Hapi3Hi 3'egHaHHa anga kabento nig’egHaHHS [o Mepexi

MoTy>XHicTb Monepe4Huit nepepis
P, [kBT] Kabenio

[mm?]
1,5..4 1,5..4 2,5..4
5,5..7,5 2,5..6 4.6
11 4.6 6..35
15 6..10
18,5...22 10...16

Tabs. 10: MonepeyHi nepepisn kabento

@ KpyTHi MOMEHTM 3aTAryBaHHs 415 3aTUCKHUX FBUHTIB OWB. B Tabnuui
«KpyTHi MOMEHTW 3aTaryBaHHs Ans kabenbHMX Hapi3HUX 3'€QHaHb».

Cnip BUKOPUCTOBYBATU BUKITOYHO KanibpoBaHWM AMHAMOMETPUYHUN
KoM,

3 MeTOl AOTpMMaHHA cTaHaapTie EMC Taki kabeni MatoTb 6iTy 3aBXXAM eKpaHOBaHUMMU:

+ patuuk nepenagy Tucky (DDG) (akwo nepep6aqeHo Ha MicLi BCTaHOBMEHHS);
+ In2 (3apgaHe 3HaueHHs);
+ DP-3B’930K 33 [OBXWHM Kabento > 1 m (DP = 30B0€HMIt Hacoc; knema MP)
BpaxoByiTe NONSAPHICTb.
MA=L=>SL=L
MA=H=>SL=H
« EXT. off
« AUX
*  KoMmyHikauinHui kabens IF-mogyns.

Ha EMC-xomyTax Ans KpinfieHHs B eNeKTPOHHOMY MOAY i Ta Ha APYroMy KiHLi Mae 6yTu
nepenbayeHuii ekpaH. Kabeni gns SBM i SSM ekpaHyBaTun He 060B’93K0BO.
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MNin’eqHaHHs ekpaHa B/Ha eneKTPOHHOMY Mogy i

11 ... 22 kBT
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Fig. 25: Nig’enHaHHa ekpaHa

* 33 NOTYy>KHOCTI ABUryHa < 5,5 KBT: B eNeKTPOHHOMY MOAYNi Ha LUWHI 3a3eMIIeHHS.
e 3anoTy>HocTi gBuryHa 5,5 Ta 7,5 kBT: Ha kabenbHoMy BBOS,.

* 3anoTy>HOCTI ABuryHa = 11 kBT: Ha kabenbHUX KNeMax Haf KNeMHOK MaHenno.
LLlo6 3a6e3neunTu 3ax1cT Bif KpanenbHOi Bonoru 1 nocnabneHHs po3TaryBasibHOro
3ycunns kabenbHWUX Mig’€qHaHb, BAKOPUCTOBYITe Kabeni 3 BifNOBiAHMM 30BHiLLHIM
niameTpoMm (noTpibHKI Nepepis ave. B Tabnuui «MonepeyHi nepepisu kabesno»).

HapiHo 3akpy4dynTe kabenbHi BBOOM.
YneBHiTbCS, WO KpanenbHa BOJIOra He MOJXKe NOTPanuTU B eNeKTPOHHUI MOAY b,

* 3irHyTn kabenb nopsg i3 kKabenbHUM pi3b6OBUM 3’€QHAHHAM Y BUTNAAi BigBigHOI neTni.
*  3aKpWTK Ta LWINbHO NPUIBUHTUTU HASBHUMM YLLIiNbHIOBANbHUMM Wanbamu He3agiaHi
KabenbHi BBOAMN.

MpoknapaTv NpoBiA NiA’eAHaHHA 00 MepeXXi Tak, Wob BiH y >KOAHOMY pa3i He TOpPKaBCs
KOpMycy Hacoca Ta Koprycy ABUryHa. 3acTOCOBYIO4M HAacOCK 3 TemnepaTypamu
cepepgosuia noHad 90 °C, cnig BUKOPUCTOBYBATHM BiANOBIAHMI TEPMOCTINKWI NPOBIf,
nig’eQHaHHA 00 Mepexi.

BpaxoByBaTu nonaTKkoBe 3a3eMsieHHs!

KpyTHi MOMEHTM 3aTAryBaHHS ANS HAKUOHUX FanoK KabenbHUX Hapi3HUX 3’€HaHb

KpyTHuit MOMeHT IHCTPYKUif 3 MOHTaXy

3aTAryBaHHs
[H-m] = 10 %

M12x1,5 3,0 1 kabenbHe HapisHe
3’egHaHHa M12
pe3epBy€eTbCA ANA
3’€[HYBanbHOro NpoBoay
onuioHanbHOro gatymka
nepenagy TUCKY

M16x1,5 6,0
M20x1,5 8,0
M25x1,5 11,0
M40x1,5 16,0

Tabn. 11: KpyTHi MOMEHTM 3aTAryBaHHS AN KabeNbHUX Hapi3HWX 3’€AHaHb
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8.4 Knemn
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Fig. 26: KepyBanbHi knemu

KepyBanbHi knemu

[vB. TakoXX HaBedeHy gani Tabnuuto «Po3nogdin knem».
Knemu XusneHHs (knemu nigknioyeHHs 0o Mepexi)

1,5 ... 4 kBT: 55..7,5kBT: 11 ... 22 kBT:

| | | |
©][@][L3][L2][L1]

©oo 9 9
I
olole o o

uLrLeEE®

Fig. 27: Knemu >XvBneHHs

[vB. TakoXX HaBedeHy gani Tabnuuto «Po3nogdin knem».

OopaTtkoBe 3a3eMyieHHSA

HEBE3MNEKA

PU3uK CMepTenbHOro TpaBMyBaHHS Yepes eneKTPUYHUIA cTpym!

SAkwo ABuryHn Big 11 kBT reHepytoTb NiABULLEHWIA CTPYM BUTOKY, Y pasi
HeHane>KHOro eNeKTPUYHOrO Nif’€AHaHHA BUHWMKAE PU3NK CMEPTESTbHOTO
TpaBMyBaHHS Yepe3 ypa>keHHA CTpyMom!
 [OBuryHu Big 11 kBT [o0[aTKOBO Mif’€[HYMTE [0 MOCUIIEHOrO
3a3eMJIeHHS.

111

G
© |@®
© %

Fig. 28: NopaTkoBe 3a3eMeHHs, NOTY>KHICTb ABMryHa Big 11 kBT

KpyTHWII MOMEHT 3aTsryBaHHs
[H-m] £ 10 %

KepyBanbHi knemu 0,5

Knemu >XnBneHHs

1,5..7,5 kBT 0,5
11..22 kBT 1,3
Knemu 3a3emMneHHs 0,5

Tabs. 12: KpyTHWUIA MOMEHT 3aTAryBaHHS AN KNeMm NiHii KepyBaHHS, CUITOBUX NiHil | Knem
3a3eMIeHHs
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8.5 Po3nopin knem
1,5 ... 4 kBT:

55..7,5kBT: 11 ... 22 kBT:

M25

M12
M20

Fig. 29: KabenbHi Hapi3Hi 3'egHaHHA

L1,L2,L3
© (PE)

Inl
(1) (Bxig)

In2 (Bxin)

GND (2)
+24B
(3) (Buxig)

AUX

MP
Ext. Off.

42

Hanpyra nig’eqHaHHsa 0o mepexi

Mia’eQHaHHA NpoBoAY 3aXMCHOrO
3a3eMIeHHs

®DaKTUYHe 3HAYeHHS Ha BXoAi

3agaHe 3Ha4YeHHs Ha Bxofi

Mig’egHaHHA 0o MacuK

MocTiHa Hanpyra AN 30BHILLIHLOrO
CMOXKMBa4a/CUrHaNbHOTO AaTHMKa

30BHiLLHSA 3MiHa HacociB

Multi Pump

KepisHuii Bxig «MpiopuTeT Bumk.»
018 30BHiLLIHbOro 6e3noTeHUiiHOro
nepeMukaya

3~ 380 B 3MmiH. cTpyMy — 3~, 440 B 3min. cTpymy, 50/60 Ty, [EC 38

Twn curnany: Hanpyra (0..10 B, 2...10 B)
BxigHum onip: R; = 10 kOMm.

Tun curany: Ctpym (0...20 MA, 4...20 MA)
BxigHui onip: R, = 500 Om.

Mo>XNuBiCTb HanawTyBaHHSA NapaMeTpiB Y CepBiCHOMY MeHt0 <5.3.0.0>.

Mig’enHaHHs Ha 3aBofdi Yepe3 KabenbHe Hapi3He 3’egHaHHa M12, yepes
In1 (1), GND (2), +24 B (3) signosigHo 0o nosHaveHb kabento gaeava (1, 2,
3).

Y 6yab-gKomy pexkumi po6oTu In2 MoXKHa BUKOPUCTOBYBATH 5K BXid ANS
AUCTaHLIMHOrO HanalTyBaHHA 334aHOM0 3HAYeHHS.

Twn curnany: Hanpyra (0...10 B, 2...10 B) BxigHui onip: R; = 10 KOm.
Tun curnany: CTpym (0...20 MA, 4...20 MA) BxigHwii onip: R, = 500 Om.
MOo>KNMBICTb HaNaLWTYBaHHA NapameTpiB y cepBiCHOMY MeHto <5.4.0.0>
BionosigHo onga Bxoais Inl TaIn2

HaBaHTa>xeHHs: makc. 60 MA

Hanpyra i3 3ax1McToM Bifl KOPOTKOIO 3aMMUKaHHSL.

HaBaHTa>keHHs Ha KOHTaKT: 24 B nocT. cTpymy/10 MA

Yepes 30BHIiWHIN 6€3N0TeHUINHWNI KOHTAaKT MO>KHA BUKOHYBATW 3MiHY
Hacocis.

SIKLo nonepefHbo Byna akTMBOBaHa 30BHILLHSA 3aMiHa HacociB,
O0[HOKpaTHe nepeMmnKaHHs 060X Knem 3[4iMCHI0E 3MiHy Hacoci. [ToBTopHe
nepeMUKaHHs NPU3BOAMUTb [0 NOBTOPEHHS LibOro npoLecy 3
AOTPUMAHHAM MiHIManbHOro Yacy poboTu.

Mo>XNuBiCTb HanalwTyBaHHSA NapaMeTpiB y CepBiCHOMY MeHt0 <5.1.3.2>.
HaBaHTa)keHHs Ha KOHTaKT: 24 B nocT. cTpymy/10 MA

IHTepdeiic ANna dyHKLIi 30BOEHOr0 Hacoca

Yepes 30BHiLLHi 6€3N0TEHUINHNIA KOHTAaKT MO>XKHA BMUKaTH abo
BMMMKATM Hacoc.

YCTaHOBKM 3 BUCOKOO YAaCTOTO NepeMrKaHHA (>20 yBiMKHEHb/
BUMKHeHb Ha [oby) cnig BMMKATW/BUMMUKATU Yyepes «Extern off».

Mo>XNuBICTb HanalwTyBaHHSA NapaMeTpiB Y CepBiCHOMY MeHt0 <5.1.7.0>.
HaBaHTa>keHHs Ha KOHTaKT: 24 B nocT. cTpymy/10 MA
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lMo3Ha4yeHHs

SBM

Po3,qianvu7|/y3araaneHvu7| curHan
npo po6oTy, CUrHan Npo roTOBHICTb,
CUrHan Npo BBIMKHEHHS B MEPEXXY

Be3noTeHUiiiHMi po3ainbHUi/y3aranbHeHN CUrHan Npo poboTy
(nepemmkau), curHan Npo roToBHICTb 40 poBOTM PO3TALLOBAHI Ha KNemax
SBM (MeHto <5.1.6.0>, <5.7.6.0>).

HaBaHTa>XeHHS Ha KOHTaKT:
MiHiManbHO gonyctume: 12 B nocT. cTpymy/10 MA,
MiHiManbHo gonycTume: 250 B 3MiH. cTpymy/24 B nocT. cTpymy, 1 A

SSM

Po3pnin meZ/ysaran bHEHUWN CUTHan

Mpo HeCMNpaBHICTb

Be3noTeHUiiHUI po3ainbHUi/y3aranbHeHni CUrHan Npo HecnpaBHICTb
(nepemukau) posTawwoBsaHi Ha knemax SSM (MeHto <5.1.5.0>).

HaBaHTa>KeHHS Ha KOHTaKT:
MiHiManbHo gonycTume: 12 B nocT. ctpymy/10 MA,
MiHiManbHo gonycTume: 250 B 3MiH. cTpyMy/24 B nocT. ctpymy, 1 A

IHTepdeic IF-

Moayns

Knemu nocnigosHoro umMgposoro

iHTepdericy aBTomaTm3auii cnopyam

OnuioHanbHuit IF-mMoaynb CNif BCTaBASTY [0 MYyNbTULLUTEKEPA Y KNEeMHil
Kopobui.

Mig’eQHaHHA Ma€ 3axMCT Big MPOBEPTaHHS

Tabn. 13: Po3nofin Knem

8.6

Mip’epHaHHa paT4yMKa nepenagy
TUCKY

BKA3IBKA

Knemu Inl, In2, AUX, GND, Ext. off i MP 3rigHo 3 EN 61800-5-1
BiONoBigatoTb BUMO3i «6e3rneyHoi isonawii»

— [0 MEPEXKEBUX KIEM,

— aTakoXX [0 Knem SBM Ta SSM (i HaBnakw).

KepyBaHHs BUKOHaHe y Burnsagi Kontypy PELV (protective extra low
voltage). Lie o3Hauae, wio (BHYTpiLLHE) )XMBREHHS BiaNOBigae BUMoOram
0o 6e3neyHoi i3onsuii xxmeneHHs, GND 3’egHaHo 3 PE.

BL-E

Tabn. 14:Nig’eqHaHHa gaTynka nepenagy TUCKY

T L N
1 Inl

YopHun CurHan
2 CuHin GND Maca
3 KopuuHesui +24B +24B

Tabn. 15: Nip’egHaHHe; kabenb gaTynka nepenagy TUCKY

@

BKA3IBKA

EneKkTpuuHe Nig’eAHaHHs 0aTUMKa nepenany TUCKY BUKOHYIOTb 3a
[,0MOMOTOK0 HaMEHLLOro KabeNibHOro HapizHoro 3'efHaHHs (M12) Ha
eNeKTPOHHOMY Moy .

[ns pe>knmy 30BOEHMX HACOCIB Y KOHCTPYKLIi 3 TPyOHUM
po3rany>kyBayeMm nif’eAHaTV 4aTymK nepenagy TUCKY [0 OCHOBHOMO
Hacoca. ToYKM BUMIpIOBAHHSA [aTyMKa nepenagy TUCKY po3TallyiTe B
CMiNbHiN Tpybi-KoneKTopi Ha BCMOKTYBAbHIl i HaNipHil cTopoHax
KOHCTPYKLUIT Y-KoHdirypauii.

IHCTpYKLUist 3 MOHTaXKy Ta ekcrnyaTauii « Wilo-CronoLine-IL-E, Wilo-CronoBloc-BL-E « Ed.01/2023-04
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BMKOHaHHSA eneKTpuU4yHOro
nip’enHaHHA

3axucHi npuctpoi

YBepneHHs B EKCHﬂyaTaLI.iIO

BuKOHaTM Nig’e[HaHHS 3 AOTPUMAHHSAM PO3MOAiNy KIem.
3a3eMNNTY HANEXKHUM YMHOM HACOC/yCTaHOBKY.
3HOBY BCTaHOBITb 1eMOHTOBAHI 3aXMCHi NPUCTPOI, HaNPUKIagd KPULLKY KJieMHOT

Kopo6Ku!

NONEPEA>KEHHSA

He6e3neka oTpUMaHHs ONiKiB Yepes raps4i noBepxHi!

Kopnyc Hacoca Ta nixTap MoXyTb HarpiBaTucs nig 4ac poboTu 'y pasi
KOHTAKTY CMPULMHATM OMiKK.

» MNepen6ayunTn BiONOBIOHUI 3aXMCT Bif, TOPKAHHS.

+ Mepepn BMKOHaHHSAM 6yOb-gKux pobiT [aTU HACOCY OXONOHYTH.

+ 3anexxHo Bif, 3aCTOCYBaHHS i30M1t0BaTM KOPMYC Hacoca.

+ JJoTpUMyBaTMCA MiCLIeBUX NMPUMMCIB.

HEBE3IMNEKA

PuU3nK cmepTenbHOro TpaBMyBaHHS vYepes BiACyTHICTb
3aXUCHUX NPUCTPOIB!

AKLLLO 3aXMCHUX MPUCTPOIB €NeKTPOHHOro Moayns abo 30HM My T/
ABUTyHa HEMAE, YAap CTPYMOM UM TOPKaHHS AeTanew, Wo obepTatoTbes,
MOXKe NPU3BECTU A0 Hebe3neuHX AN XKUTTS TPaBM.

+ lepen NyckoMm 3HOBY BCTAHOBITb AEMOHTOBAHI paHille 3aXUCH
MPUCTPOI, HaNPWKNag KPULLKY eNeKTPOHHOIo Moy s Yv 3aXMUCT
MyTH!

« Mig yac ycix pobiT cnig HOCUTM 3aXMCHUI OQAT, 3aXMCHI pyKaBuLi Ta
3axucHi okynspw!

- lNepen yBegeHHSAM B eKCnyaTaLito BIOBHOBAaXKEHWI cnewjianict Mae
nepeBipuUTU YYHKLiOHYBaHHS 3anobiXXHMX NPUCTPOIB Ha Hacoci,
OBUTYHi 1 enekTpoHHOMY Mogyni!

» 3abopoHeHo nigkntoYaTn Hacoc 6e3 eneKTpoHHOro mogyns!

OBEPEXXHO

He6e3neka maTepianbHMx 36MTKiB Yepe3 HeBiANOBIQHMUNA
pe>xum po6oTu!
EkcnnyaTauis 3a Mexxamu pobo4oi TOUKM HEraTMBHO BMNJIMBAE HA
KoeiuieHT KOpUCHOI Aii Hacoca Ta MOXKe MOro NOLUKOOUTH.
EkcnnyaTauia 6inblue 5 XBUNWH i3 3aKpUTOLO 3aMipHOIO apMaTypolo €
KPUTWUYHOLO, @ 32 YMOBW NepeKavyBaHHS rapsumx piguH —
Hebe3rne4yHoto.

« He ekcnnyaTynTe HacocC 3a Me>XXaMu BKazaHoro pobo4oro gianasoHy.

« He ekcnnyaTynTe HacocC i3 3aKpUTOLO 3aMipHOIO apMaTypoto.

» 3abe3neunTu, Wwo6b nokaszHmk NPSH-A 6yB BuLe nokasHmnka NPSH-R.

NONEPEA>XEHHA

He6e3neka TpaBMyBaHHS Yepes NpOpPMUB NepeKavyyBaHOro
cepefoBMLLA NiA TUCKOM i Bif’€eqHaHHA peTanen!
HeHane>kHWii MOHTaXk HAacoca/yCTaHOBKM Mif Yac yBeQeHHs B
eKCMyaTaLito MOXKe NPU3BECTH [0 OyXKe TKKUX TpaBM!

+ Ycipo60oTy NoTpibHO BUKOHYBATK peTenbHO!

- lig yac BBeOEHHS B fit0 TPMMATUCS Ha BigcTaHi!

 Mig yac ycix pobiT cnig HOCUTK 3aXMCHUI OOAT, 3aXMCHI pyKaBuLi Ta

3aXMCHi OKynapu.
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10.1 Kganidikauis nepcoHany

10.2

3anoBHEHHS Ta BUAaNeHHs HOBiTpﬂ

OBEPE>XXHO

He6e3neka maTepianbHUX 36UTKIB Yepe3 yTBOPEHHS
KoHpaeHcaTy!

Konwv Hacoc BUKOPUCTOBYIOTb B yCTaHOBKAaX KOHAWLIOHYBaHHS Ta
OXO0JI0[0 KEHHS!, yTBOPEHHS KOHAEeHCaTy MOXXe NpU3BOANTYN [0

MOLIKOA KEHb ABUTYHA. Y ABUTyHax nepenbadeHo OTBOPY ANS CTiKaHHS
KOHAeHcaTy, SKi Ha 3aBOAi 3aKpUTi N1acTMacoBMMM Npobkamu.

« PerynspHo BigKpvBanTe B KOpNycCi ABUIYyHa OTBOPU AN CTiKaHHS
KOHOeHCaTy Ta 3NMBaliTe KOHAEeHcaT.

« Micng uiei onepauii 3HOBY 3aKpuinTe 0TBOPM AN CTIKaHHS
KOHAeHcaTy NiacTMacoBMMU NpobKamu.

OBEPE>XXHO

3 BMAaneHo ryMoBoto Npobkoto knac 3axucTy IP55 yxke He
3abe3neuyeTbes!

EnekTpuyHi poboTn: poboTH 3 NeKTPOYCTATKYBAHHSAM MA€
BUKOHYBATWU TiNbKN eNEKTPUK.

Po60TK 3 MOHTaXy/meMoHTaxy: daxiBeLb NOBUHEH 3HATU, AK
NpautoBaTN 3 HEOBXIAHNUMM IHCTPYMEHTaMM Ta NOTPIGHUMY
MaTepianamun onsa KpinneHHs.

O6cnyroByBaHHSA MatoTb BUKOHYBATM 0CO6W, LLO MPOMLLN
HaBYaHHA LWOA0 NPpUHUMNY pobOTK BCIEl yCTAaHOBKM.

OBEPEXXHO

Cyxuii xip, pyiiHY€e KOB3He TopLeBe yllinbHeHHs! Lle moXke
NpY3BeCTU A0 NPOTiKaHHS.

« Buknto4vanTe MOXNUBICTb CyXOoro xofy Hacoca.

NONEPEA>XKEHHSA

€ He6e3neKka onikiB Y4 NpMMep3aHHS B pasi AOTOPKAHHSA A0
Hacoca/yCcTaHOBKM.

3anexHo Big po6o4oro cTaHy Hacoca abo ycTaHoBKM (Temnepatypa
nepeKavyBaHOro CepefoBHMLLa) BECh HACOC MOXKE CTATU Ay>KE rapsiumm
Yn Oy>Ke XONOAHUM.
- Mig yac ekcnnyaTauii TpUMaTmcs Ha BigcTaHi!
« J1aTv 0XONOHYTM YCTAHOBL Ta HAacoCy A0 KiMHAaTHOI TemnepaTypu!
 Mig yac ycix pobiT cnig HOCUTY 3aXMCHUI OOAT, 3aXMCHI pyKaBuLi Ta
3aXMCHI OKyNnsapw.
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HEBE3MNEKA

He6e3neka ons niofen Ta 3arpo3a MaTepianbHUX 36UTKiB
Yyepes HaA3BMYANHO rapsivy Yv XonoQHy pigUHY Nif TUCKOM!

3ane>xHo Bif, TeMMnepaTypu nepekayyBaHOro cepefoBuLLa B MOMEHT
MOBHOTO BiAKPUBAHHS NMPUCTPOIO A8 BUAANEHHS MOBITPS MOXKe CTaTUCS
BUXi[, HAA3BUYANHO raps4oro 41 HaA3BUYaUHO XONIOAHOTO
cepepoBuLLa B pigkoMy abo naponogibHoOMy CTaHi. 3ane>xxHo Big TUCKY B
CUCTEMi MOXKITMBUI CTPIMKMI BUKUA NepeKavyBaHOro cepefoBuLLa Mif
BMCOKMM TUCKOM.

* 3aB>XX[Au BiAKPMBATU NPUCTPIN AN BUAANEHHS NOBITPS 06epe>kHo.

+ Bupanstoum noBiTps, Cnif 3axMCTUTY eNIEKTPOHHWUIA MOLY b Bif, BOAM,

L0 BUTIKAE.

Hane><Ho 3anOBHMTUN YCTAHOBKY M YCYHY TV NOBITPS.
C —7 1. Ans uboro NoTpibHO BiANYCTUTM BEHTUAAUINHI KNanaHW Ta BUAANNTK 3 Hacoca NoBiTpS.

2. Ticnsg po3noBiTpeHHs 3HOBY 3aKPYTUTU BEHTUAALIMHI KnanaHu, Lwob nepewxkognTu
BMTIKaHHIO BOAMN.

@ BKA3IBKA
 3aBXAW NIATPUMYBATM MiHIManbHUI TUCK NPUTOKY!

e N9 YHUKHEeHHS KaBiTaLiNnHMX LYMiB i NOLWIKOA KeHb /i 3abe3ne4nT NoCTinHWUN
MiHIManbHWI TUCK MPUTOKY HAa BCMOKTYtOHOMY NaTpybKy Hacoca. MiHiManbHUi TUCK
NPUTOKY 3anexuTb Bif po6ouoi cuTyaLlii Ta po6oUoi ToukmM Hacoca. Moro BusHauaoTh
BiAMOBIAHO [0 LMX XapaKTePUCTHK.

e [Ing BU3HAYeHHS MiHIManbHOro TUCKY NPUTOKY Ba>KNMBI Taki napameTpu: 3HaveHHs NPSH
Hacoca B poboyin ToYui Ta TUCK Napy NepekadyBaHOro cepenosuila. 3HaveHHs NPSH
MO>XHa 3HaMTW B TeXHIYHIN AOKyMeHTaLii Hacoca BianosigHoro Tmny.

Fig. 30: BeHTUNAUINHMI KNanaH

BKA3IBKA

@ Mig 4ac nepekadyBaHHs 3 BiGKpUTOro pesepsyapa (Hanpuknag, rpagupHi)
cnig nocTinHo 3abe3nevyBaTy AOCTATHIM piBeHb PiAVHM Hag
BCMOKTYIOUYMM NaTpybkom Hacoca. Lle nepeLukoayKae Noro cyxomy xomy.
BogHouac cnig 3abe3nevmT MiHiManbHUA TUCK NPUTOKY.

10.3 MoHTax 3aBo€eHoro Hacoca /Y-

KOHdirypauis @ BKA3IBKA

Konwu BigbyBaEeTbCs NEpLUMIA MYCK CUCTEMM, MONepegHbO 3MOHTOBAHOT
He 3a Y-KoHdirypauii, 0buaBa Hacocu NpaLooTh 3i CBOIMYU
33aBOACHKMMM HanawwTyBaHHAMM. Micnsa nNig’e[HaHHA KOMYHiKaLinHOro
kabento 34BOEHOIO Hacoca BigobpaxkyeTbecs kod nomunkm E035.
O6uaBa NpMBOAM NPaLOIOTb 3 aBapiHMM YMcnom obepTis.

Micns KBUTYBaHHSA CUTHANy Npo MOMUIIKY Ha eKpaH BUBOAUTLCA MeHt0 <5.1.2.0> i nounHae
6nmmaTi «MA» (= Master, ronoBHuii Hacoc). LLLo6 kBuTyBaTH «MA», Tpeba AeakTuByBaTh
obMe>KeHHS QOoCTYynNy 1 akTUBYBATK CepBiCHWI pexxnum. Obmasa Hacocu BCTAHOBIEHO Ha
«Master» (0CHOBHMIA Hacoc), a Ha aucnnesx 060X eNeKTPOHHUX MOAY B 6rMMaE «MA».

* HaTuckaHHAM Ha KHOMKY KepyBaHHA NiATBEPOUTM OAMH 3 HACOCIB K OCHOBHMIA Hacoc. Ha
Aucrnnei OCHOBHOrO Hacoca 3'aBNSAETbCA cTaTyC «MA».

oN
5120 ., .
5‘ ﬂﬂ e Tlig’egHaTv gaTtyumk nepenagy TMCKYy Ha OCHOBHOMY HacocCI.

TouKkM BUMIpIOBaHHSA [aTyYMKa nepenagy TUCKY MatoTb 3HaXOAUTUCH Y CMiNbHIN TPybi-
KONEeKTOPi Ha BCMOKTYBanbHil i HaMipHi CTOPOHax YCTaHOBKM 3 ABOMa Hacocamu. Ha
Fig. 31: YCTaHOBNEHHSI OCHOBHOIO Hacoca iHLLIOMY Hacoci BinobpaxkyeTbcs cTaTyc «SL» (= Slave = Hacoc-napTHep). Yci iHLwi
HanawTyBaHHS Hacoca BiATenep MoO>XXHa PoOUTY TiNbKKN Yepe3 OCHOBHUIA Hacoc.
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®

BKA3IBKA

[nsa noganbLioro py4HOro 3MiHKOBaHHSA OCHOBHOrO Hacoca BUKNKATH

meHto <5.1.2.0> (wopo Hasirauii B cepBicHOMY MeHI0 AMB. rNaBy
«Hasirauis»).

10.4 HanawTyBaHHS NOTY>KHOCTi KoHCTpyKLis ycTaHOBKM Nepeabaqae nesHy pobouy TOUKyY (TOUKa MOBHOMO HaBaHTaXKeHHS,
Hacoca PO3paxyHKOBa MakCMMarnbHa NoTy>KHICTb, NOTpi6Ha ANs onaneHHs abo oxonomykeHHs). Mig
yac yBefeHHs B [ito MOTY>XXHICTb Hacoca (BMCOTY Nofadi) HanalToBYOTb 3aMeXXHO Bif
po6040i TOUKMN YCTaHOBKM.

3aBofcbKe HanalTyBaHHS He BiANOBiAae NOTPIBHIN ANs ycTaHOBKM NOTY>KHOCTI Hacoca. Ii
pO3paxoBytOTb 32 JOMNOMOrOK0 AiarpaMu XxapakTepucTMK BUOpaHOro Ty Hacoca
(HaanKna,q, i3 TexHiYHOro nacnopTa).

®

BKA3IBKA

3Ha4YeHHa BUTPaTW, WO BifobpaxkyeTbes Ha aucnnei l4-moaynsa abo
BMS, He MO>XKHa BMKOPUCTOBYBATW N9 peryntoBaHHs Hacoca. Lle
3HaYeHHs BigobpaxKye nuLle TeHAeHLUito.

3Ha4eHHa 06’eMHOI BUTPaTN BUBOOMUTLCSA He A5 BCiX TUMNIB HACOCIB.

OBEPEXXHO

He6e3neka maTepianbHUX 36UTKiB!

3amana nopaya 34aTHa CNPULYMHUTY YLLKOL KEHHS KOB3at40ro
TOPLEBOrO YLLifIbHEHHS, TOAI K MiHIManbHa noJaya 3anexuTb Bif
yncna obepTis Hacoca.

+ [lepekoHaTUCA B AOTPMMaHHI MiHiManbHoOI nogayi Q..

Mpnbnn3HMIN po3paxyHoK Q.:

Quin = 10 % X Q,x vacoc X DAKT. uncno obepTis/makc. umcno obepris

10.5 YBiMKHeHHS Hacoca

OBEPE>XXHO

He6e3neka maTepianbHuX 36UTKiB!
« He ekcnnyaTynTe HacocC i3 3aKPUTOLO 3aMipHOKO apMaTypoto.

« EkcnnyaTy#Te Hacoc nuwe B [,03BONEHOMY pobo4oMy AianasoHi.

Micng Hane>XHOro BUKOHAHHS BCiX NiAroToBYMx pobiT i BXXMBAHHS BCiX NOTPiIGHUX 3axoais
6e3neKkn HacoC MOXKHA 3anyckaTu.

Mepen NyckoM Hacoca BUKOHANTe Taki nepesipKu.

e 3akpuTo TpybonpoBoAM AN14 3aNOBHEHHS | BUOANEHHS NOBITPS.

* YCi 3aXMCHi NPUCTPOT (3aXMCHUI KOXKYX MY(hTH, KpULLKA MOAYSIS TOLLO) PO3TaLLOBaHi Ta
3aKpinseHi npasnnbHO.

e Yci hnaHuesi 3arnyLWwKmn 3HATO.

* 3anipHy apMaTypy Ha CTOPOHi BCMOKTYBaHHS Hacoca NOBHICTIO BiAKPUTO.

* 3anipHy apMaTypy B HanipHoMy Tpy6onpoBofAi Hacoca NOBHICTIO 3aKPUTO UM NuLle
TPOXU BiAKPUTO.

®

BKA3IBKA

[1nsi TOYHOrO BU3HAYEHHS BUTPATHOTO 3HAa4EeHHS Hacoca
PEKOMEeHAYETbCS BCTAHOBUTU BUTPATOMIp.
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10.6

10.7
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Po6oTa nicns BBIMKHEHHS

EkcnnyaTauis

HEBE3IMNEKA

PuU3uK cmepTenbHOro TpaBMyBaHHS Yepes BiACyTHICTb
3aXUCHUX NPUCTPOIB!

SAKLLIO 3aXMCHMX MPUCTPOIB KNEMHOI KOPOBKi Hemae, abo B 30Hi MydTu/
ABUryHa yaap CTPYMOM Y/ TOPKAHHS YacTuH, Lo ob6epTatoTbCs, MOXKe
NPpU3BECTM A0 Hebe3neyHnx ONS XKUTTS TPaBM.
- be3nocepegHbo Nicns 3aBepLueHHs pobiT HeobxigHO PO3MICTUTH
Hane>XXHWM YMHOM BCi NepenbayeHi 3anobidkHi Ta 3aXMCHI NPUCTPOI Ta
BBECTM iX Yy Aito!

YBIMKHYTU Hacoc: 3abe3neyTe O>Kepesio XXUBJeHHS.

Micns gocarHeHHs Yncna obepTiB NOBINbHO BIAKPUTY 3anipHy apMaTypy B HanipHOMy
TpybonpoBofi i BUBECTU HAcOC Ha poboyy TOYKY.

Mig vac NycKy Hacoca MOBHICTIO BUAANUTM NOBITPSA 3 HLOTO Yepe3 NpPUCTpIn Ang
BMOANEeHHS NOBITPS.

OBEPEXXHO

He6e3neka maTepianbHUX 36UTKiB!

SKLLO Nif Yac NYCKY BUHUKAKOTb HEHOPMaSbHI LWyMu, Bibpauis, 3MiHK
TemnepaTypu Yn HerepMeTUYHICTb, BUKOHaNTe Taki Aii.

+ HeramHo BUMKHITb HACOC Ta YCYHbTE MPUUMHY.

Mig vac nepiogy o6KaTKM Ta HOPManNbHOIo peXkKMmMy poboTH Hacoca He3HaYHe NPOTIKaHHA Y
BUrNAAi KiNlbKOX Kpanenb € HopManbHUM. Hac Big yacy noTpibHO 34iNCHIOBATY Bi3yanbHU
KOHTPOSIb. AKLLO BiH MOKaXXe HasfABHICTb 04€BUAHOIO NPOTiKaHHS, CNif 3aMiHUTK

YLLiNbHEHHS.

Micns nepLioro Nycky Hacoc Npautoe BigNoBiAHO A0 3aBOACbKMX HAaNaWTyBaHb.

Ans iHAWBiQYanbHOro HanawTyBaHHSA Ta 3MiHX HanalTyBaHb HACOCA BUKOPUCTOBYIOTb
cepBicHe MeHto, AvB. rnaBy «O6CyroByBaHHs».
LLlopo ycyHeHHs HecnpaBHOCTEN AMB. TaKOX rMaBy «HecnpaBHOCTI, iX NPUYMHK Ta

[eTanbHile npo 3aBOLCbKi HanawTyBaHHA OUB. B rnaei «3aBoOCbKi HanawTyBaHHA».

OBEPE>XXHO

He6e3neka maTepianbHux 36uTkKis! HenpaBunbHi
HanawTyBaHHSA [aTYMKa Nepenagy TUCKY MOXKYTb CPUUMHUTH
HenpaBunbHe PyHKLiOHYBaHHs!

YpaxoByiiTe peKOMeH[0BaHi 3Ha4eHHs HanalTyBaHHS 3aCTOCOBAHOTO
patumka nepenagy Tucky (DDG) (ans sxogy Inl).

BKA3IBKA

Hacoc 3aB>xau mae npautosati nnasHo i 6e3 Bibpauin, a ymosu
eKcnnyaTauii He MaloTb BiAPI3HATMCA Bif 3a3Ha4eHNX B KaTanosi/
TeXHi4YHOMY nacnopTi.
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HEBE3MNEKA

PuU3uK cMepTenbHOro TpaBMyBaHHS Yepes BiACyTHICTb
3aXMCHUX NPUCTPOIB!
SKLLIO 3aXMCHUX MPUCTPOIB KNEMHOi KOPOBKiM Hemae, abo B 30Hi MydTu/
ABUTyHa yaap CTPYMOM Y/ TOPKaHHS YacTuH, Lo obepTatoTbCs, MOXe
NPU3BECTH A0 Hebe3neyHnx A8 XKUTTS TPaBM.

- be3nocepenHbo Nicns 3aBepLUeHHs pobiT HeobxigHO PO3MICTUTH

Hane>XXHMM YMHOM BCi NnepefbayeHi 3anobidKHi Ta 3aXMCHI NPUCTPOI Ta

BBECTM iX y Aito!

NONEPEA>XEHHA

€ He6e3neKa onikiB Y4 NpMMep3aHHs B pasi AOTOPKAHHSA A0
Hacoca/ycTaHOBKM.

3anex>kHo Big pobo4oro cTaHy Hacoca abo yctaHoBkM (Temnepatypa
nepeKadvyBaHOro CepefoBULLA) BECh HACOC MOXKE CTATU Ay>KE rapsumm
4y [y>Ke XONOOHUM.
- Mig yac ekcnnyaTauii TpUMaTmcs Ha BigcTaHi!
+ J1aTvi OXOJIOHYTM YCTaHOBLIi Ta HAacoCy [0 KiMHAaTHOI TemnepaTypu!
« Mg yac ycix pobiT cnig HOCUTM 3aXMCHUI OAAT, 3aXMCHI pyKaBuLi Ta
3aXMCHi OKynspu.

YBIMKHEHHS Ta BUMMKAHHS HAacoCa MO>XKe BUKOHYBATUCS pisHMMU cnocobamu. Lle
3a1eXXUTb Bif Pi3HMX YMOB eKCnnyaTauii Ta piBHS aBTomMaTu3auii yctaHosku. Cnif,
BpPaxoByBaTW BKasaHe gani.

Mpouec 3ynuHku.

3anobiraTi 3BOPOTHOMY X004y Hacoca.
He npautoBaTu 3aHaATO [OBrO i3 3amManoto nopaveto.

Mpouec nycky.

MepeKoHaTUCS, L0 HACOC MOBHICTHO 3aNOBHEHWUN.

He npautoBaT 3aHaATO AOBrO i3 3aManoto nogaveto.

binbLwi Hacocm noTpebytoTb Ans 6e3nepebinHol ekcnnyaTauii MiHiManbHoI nogaui.
Ekcnnyarauis i3 3aKpMTOLO 3anipHO apMaTypoto MOXKe NMPU3BeCTY [0 Nneperpisy B
LieHTPOBIXKHIN KaMepi Ta MOLLKOAXKEHHS KiNbLIEBOTrO YLiNbHEeHHS Bany.
3abe3neunTn 6e3nepepBHUIA NPUMINB [0 HACOCA 3 OCTaTHLO BENINKMM 3HAYEHHAM
NPSH.

3anobiraTu nepeBaHTaXKeHHIO OBUIYHa Yepes 3aHaaTo cnabkun NpOTUTUCK.

[ns 3anobiraHHsa 3aHafTO BENMKOMY NiABULLEHHIO TeMMNepaTypu y OBUTYHI Ta
HadMipHOMY HaBaHTa>XeHH0 Hacoca, My Tu, ABUTYHa, YLLiNbHEHb i NiALWUMHKKIB
KiNbKiCTb YBIMKHEHb Ha rOAMHY He nepesuwlysaTu 10 pasis.

Pe>xum po60THn 30BOEHOrO Hacoca

[ns 3a6e3neyeHHs rOTOBHOCTI pe3epBHOIO HACOCa KOXKHI 24 roouHM WOHaMeHLLe pa3 Ha
TW>XKOEHb 3anycKaTu pe3epBHUI Hacoc. [IMB. TakoXX rnaBy «loBefiHKa B peXXunMi
3[BOEHOr0 HAacoCa» Ta rnasy «MpPo6GHMI NyCK».
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10.8

HanawTtyBaHHsa cnocoby

PerynioBaHHs Ap-c/Ap-v

KepyBaHHs

Hmax

OHs

@H5—4—0

Hmin

Hmax

OHs

@H,

Hmin

Fig. 32: PerynioanHsa Ap-c/Ap-v

N max

N min

n max = const

Pob6ouya Touka Ha
XapaKTepUCTUYHIN KPUBIn
Max

Po6ou4a Touka B miana3oHi
peryoBaHHs

[iana3oH HanawTyBaHHSA

Big po6ou0i Toukn
NPOKPeCcnnTMN NiBopyu.
3uMTaTV 3adaHe 3Ha4YeHHsa Hq
i HanawTyBaTW HAcoOC Ha Le
3HaYeHHS.

Big po6ouoi ToukK
MPOKPECnTH NiBopyH.
34ynTaTt 3afaHe 3HaYeHHs Hg
i HaNaLWTyBaTW HacoC Ha Le
3HaYeHHs.

H ins Hinaxe OWB.
XapaKTepUCTUYHI KPUBI
(Hanpuknag, y TexHiuHomy
nacnopTi)

max?

Big pobou4oi Touku
NPOKPEeCANTM NiBOpYy-.
34MTaTH 3adaHe 3Ha4YeHHs Hq
i HanaWTyBaTM HACcOC Ha Le
3HaYeHHS.

Ha xapakTepuCTUYHI KpuBin
peryntoBaHHs nepenTn 0o
XapaKTepUCTUYHOT KpUBOI
Max, noTiM ropM3oHTanbHO
niBOpPYY, 34MTaTK 3adaHe
3HaveHHs H, i HanawTyBaTn
HacocC Ha Le 3Ha4YeHHs

H,.i H
XapaKTepUCTUYHI KPUBI
(Hanpwknag, y TexHiuHoMy
nacnopTi)

OVB.

max?

Fig. 33: Pe>xxum KepyBaHHS
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Tabn. 16: PeryntoBaHHs Ap-c

®

BKA3IBKA

Sk anbTepHaTMBY MOXKHA TaKOXK HaNaLITYBaTW PEXXUM KepyBaHHS abo
PID-pe>xum poboTu.

Pe>Xum KepyBaHHs

Pe>xnm poboTu «Pexxnm kepyBaHHS» [eakTUBYE BCi iHLWi cnocobu KepyBaHHS. Ynucno
06epTiB Hacoca yTPUMYETHLCS HAa HE3MIHHOMY PiBHi; 1Oro HanNaLTOBYOTb 33 4OMOMOTOO
NMOBOPOTHOI pyykK. [liana3oH ymcna o6epTiB 3anexXKnTb Bif ABUIYHa | TUMY Hacoca.

PID-Control

PID-perynsarop, L0 BUKOPUCTOBYETLCS, € CTaHOAPTHUM PID-perynsatopom, SKuit onmcaHo B
NiTepaTypi NPo TeXHiKy peryntoBaHHs.

PID-perynsiTop BU3Ha4a€ PisHULIO MiDK BUMIPSHUM (haKTUHHUM 3HAYEHHAM | 3agaHuM
(BigxmneHHs Big perynboBaHOro 3Ha4eHHs). BiH HamMaraeTbCs NPUBECTM haKTUYHE 3HaYEeHHS
0,0 33[0aHOr0, BNAMBAOYM Ha 4YMcno obepTiB Yepes CBill BUXiOHWIA cUrHan.

3a 4,0NOMOrot BUKOPUCTAHHS BiAMOBIAHWX [aBaYiB MOXKNMBI Pi3Hi BUAW peryntoBaHHS
(Hanpuknag, perynioBaHHs TUCKY, Nepenagy TUCKY, TemnepaTypm abo noToky). O6uparoun
[aBay, Crifg 3BepHYTUM yBary Ha efleKTPUYHI 3HaYeHHs B Tabnuui «Po3nogin knem».

XapakTep peryntoBaHHs MOXKHa ONTUMI3yBaTK LLSXOM 3MiHIOBaHHs napameTpis P, 1 D.

MponopuiiiHa cknagosa (P-cknagosa) perynaTopa NigCcUIOE BUXIQHWI CUrHan perynatopa
npsMo Ta NiHinHo. Mo3HaveHHs cknagosoi P Bignosigae HanpamKy Aii perynaTtopa.

IHTerpanbHa cknagosa (I-cknagosa) perynsaTopa BXOAUTH Yepes BigXWUNeHHs Bif
perynboBaHoOro 3HaveHHs perynaropa. CTane BigxuieHHs Npu3BoanTb A0 NiHINHOro
NiACUNEHHS BUXIOHOTO CUrHany Ha BUXOAI perynartopa Ao JOCATHEHHS 330aHOr0 3HAYeHHS.
|-perynsaTop € TOYHMM, asne NOBiNbHUM, | He A€ 3aNULLKOBUX BiAXWU1eHb Bif PerynboBaHoro
3HAYEeHHS.

OundepeHuinHa cknagosa (D-cknagoBsa) perynatopa pearye He Ha BiXMneHHs, a Ha
LWBMAKICTb iXHBbOI 3MiHW. Y Takui cnocib BNAMBaOTh Ha WBMAKICTb pearyBaHHs CUCTEMU.
3aBoACbKi HanawTyBaHHA NepenbayatoTb BCTaHOBNEeHHS D-cknapgoBoi Ha HyJb, OCKINbKK Lie
€ NPUAHATHUM ONnsa 6araTbOX 3aCTOCYBaHb.

MapameTpw cnig 3MiHIOBATKM NULLE MANTMMUN KPOKaMM, NOCTINHO BiOCTEXYHO4M BB 3MiH Ha
yCTaHoBKY. KopuryBaTu 3Ha4eHHs mapameTpiB MatoTb NnLue daxisui, kBanigikosaHiy cdepi
TEXHiKM perynoBaHHs.
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11 O6cnyroByBaHHS Hacoca

11.1 EnemeHTU KepyBaHHS

Fig. 34: KHonka KepyBaHHS

Fig. 35: DIP-nepemukay

CknapoBa 3aBofcbke OianasoH Po3AinbHICTb KPOKY
perynioBaHHs HanawTyBaHHs HanawTyBaHHs
P 0,5 0,1

-30,0...2,0
-1,99..0,01 0,01
0,00...1,99 0,01
2,0...30,0 0,1

| 0,5¢ 10...990 mc 10 mc
1..300c lc

D Oc 0...990 mc 10 mc

(= peakTMBOBaHO) 1..300c lc

Tabn. 17: PID-napameTpu

3Hak nepen P-cknapoBoto BU3HAYaE aito peryntoBaHHA.

MosuTusHum PID-Control (ctanpapT)

Y pasi no3MTUBHOTO 3HaKy P-CKMagoBoi peryitoBaHHs pearye Ha 3aHU3bKe, MOPIBHSHO i3
3a[aHUM, 3HaYeHHs Yepe3 NigBuULLIEHHS YMcna obepTiB Hacoca.

Heratusuuim PID-Control

Y pasi HeraTMBHOro 3Haky P-cK1afoBoi peryntoBaHHs pearye Ha 3aHW3bKe, MOPIBHSIHO i3
3afaHUM, 3HaYeHHs Yepes 3HUXKeHHS Ynca obepTis Hacoca.

@ BKA3IBKA

Mo>xknuBe HenpaBunbHe (YYHKLIOHYBaHHS Yy pa3i HenpaBUIbHOIO
HanpsiMKy Aii PID-perynioBaHHs!

Hacoc npautoe Tinbku 3 MiHiManbHUM abo MakcManbHUM YNCIIOM
06epTiB. BiH He pearye Ha 3MiHM 3Ha4YeHb NapamMeTpiB.

« lMepesipTe gito perynatopa.

HanawTyBaHHS BUKOHYIOTbCS 33 [OMOMOrO0 MOBEPTaHHSA Ta HATUCKaHHSA KHOMKK
KepyBaHHS. [ToBepTaHHAM KHOMKW NiBOPYY Y¥ NPaBOPYY MO>KHA MEPeXoanTH NyHKTaMu
MeHIO Ta 3MiHIOBAaTW HanalITyBaHHS.

« [loBepTaHHs : BMOIp pPi3HMX MEHIO Ta HaNaLTyBaHHS NapameTpiB.

*  HaTuckaHHs @: aKTMBaUis MeHto abo I'Ii.D,TBep,D,)KEHHﬂ HanawTyBaHb.

DIP-nepemMuKayi po3TaLloBaHi nig KPULLKOI KOPMycy.

N

1 MepeMnKaHHA MK CTaHOAPTHWUM i CePBICHUM peXKuMoM. [leTanbHilly
iHbopMaLlito AvB. B rNaBsi «AKTMBaLif/0eakTMBaLi CepBICHOTO PeXKMMY»

2 AkTuBaUia abo geakTueauis obmexxeHHs gocTyny. JeTanbHiwy iHhopmauito
OMB. B rNaBi «AKTVBaLif/neakT1BaUis 06MeXKeHHs [oCTyny»

Tabn. 18: DIP-nepemukay
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11.2 CTpyKTypa aucnnes

Fig. 36: CTpykTypa gucnnes

Homep meHto
IHOMKaLiA 3HaYeHb

IHOVKaLis oanHULb

2 CraHgapTHi cumBonu

4 IHOnKauis cnmBonis

@ BKA3IBKA

306paxkeHHs Ha gucnnei MoxXHa nosepTaTut Ha 180°. Mpo 3MiHOBaHHSA

OVB. MeHto <5.7.1.0>.

11.3 MosicHeHHsl CTaHAAPTHUX CUMBOMIB Y 3a3HaYeHUX BULLLE NO3MLiSX iHAMKALIT CTaTycy Ha Avcnnel BUBOAATLCS CTaHAAPTHI
CUMBONMN.

e T e O

|_ Crtane peryntoBaHHA MiH. pe>xum
yncna obepTis
|_ Crane perynioBanHs | .o Makc. pe>kum
Ap-c
_ PID-Control Hacoc npautoe
% O ’
2_& Bxig In2 (30BHIWHE & Hacoc 3ynuHeHo
3afjaHe 3Ha4YeHHs)
aKTMBOBaHO
@ O6Me>KeHHS! > Hacoc npautoe B
pocTtyny aBapinHOMY pexxunMi
(ikoHka 6n1MMac)
> BMS (Building )\P( Hacoc 3ynuteHo 8
Management A aBapiiiHOMy peXKnMi
System) akTMBOBaHO (ikoHka 6nMmac)
Pe>xum poboTun DP Pe>xxum poboTu DP
O+0 Pobom DY/ | 1@ P /
MP: MP:
pe>xMm napanenbHoi ronosHmit/
poboTn pe3epBHUN
Tabn. 19: CTaHOapTHUIA CMMBOS iHOMKaUIT cTaTycy
114 Cumeonu B rpadikax/iHcTpykuisax Y rnasi «IHCTPyKUiT 3 ekcnnyaTauii» HapaHe rpadiyHe ysBaeHHs Wo[o KoHLenwil

06CNyroByBaHHS Ta iHCTPYKLUIT LLLOAO HANALITYBaHHS.

[ns cnpoLyeHoro Bifobpa)keHHs eneMeHTiB MeHto abo i BUKOPUCTaHO HaBedeHi gani
CUMBOJIN.

11.4.1 EnemeHTU MeHIO

» CTopiHKa cTaTycy MeHI0: CTaHAapTHUI BUTNSA AUCnes.
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Fig. 37: TecTyBaHHa gucnnes

11.5.1 CropiHKa cTaTycy iHguKauil

o «PiBHEM HMXKUE»: e[leMEHT MEHI0, 3 IKOrO MOXKHa NepeiTy B MeHIO PIBHEM HIKYe
(Hanpuknag, i3 <4.1.0.0> 0o <4.1.1.0>).

»  «lHdopmauis»: eneMeHT MeHI0 3 iHhopmallieto LWoao cTaTycy npunagy abo
HanaLwTyBaHb, SIKi He MO>XKHa 3MiHIOBaTW.

«  «Bu6ip/HanawTyBaHHN»: eNeMeHT MeHo, AKUit Aa€ 4OCTYN [0 HanalTyBaHb, AKi MOXHa
3MiHIOBaTU (€N1emMeHT 3 HoMepoM MeHKo <X.X.X.0>).

*  «PiBHeM BULLE»: eNIEMEHT MEHIO, i3 IKOTO MOXKHA MEPEVTU B MEHIO PiIBHEM BULLLE
(anpwknag, i3 <4.1.0.0> 0o <4.0.0.0>).

» CTopiHKa NOMMUNOK MEHIO: y pasi MOMWUIIKM 3aMiCTb CTOPIHKM CTaTycy Ha gucnnein
BMBOOMUTbLCS HOMEP MNOTOYHOT MOMUIIKM.

° nOBePTaHHﬂ KHOMKU KepyBaHHS. o6epTar0H|/| KHOMKY KepyBaHHA, MO>XKHa 36inbwmnT abo
3MEHLUNTU 3HAYEHHA HAaJTalITyBaHHA abo HOMEpP MEHHO.

* HaTuckaHHs KHOMKM KepyBaHHSA: HaTMCKaoUM KHOMKY KepyBaHHS, MOXKHa aKTUBYBaTH
efnieMeHT MeHt0 abo NiaTBEpPOUTU BHECEHY 3MiHY.

= Hagirauis. nns Hasirauii BUKOHyTe HaBefeHi Oani iHCTPYKLUIl, NOKM He 3'IBUTbCS
NoTPiGHUIA HOMEP MEHHO.

+ Yac ouikyBaHHS: Ha QuCcnnei BUBOAUTLCA Hac (y ceKyHaax), Lo 3annLIacTbes 00
aBTOMAaTMYHOrO Nepexoay A0 HAaCTYyMHOro cTaHy abo [0 MOXKITMBOCTI pyYHOTO BBEL.EHHSI.

* YcraHoBneHHs DIP-nepemukaya B nono>xeHHs «OFF»: ycTtaHoBMTM DIP-nepemunkay
HoMmep «X» Mif KPULLKOK KOpMycy B Mono>KeHHs «OFF».

¢ YcraHoBneHHs DIP-nepemunkaya B nono>xeHHs «ON»: ycTaHoBMTY DIP-nepemumkay
HoMep «X» Mif KPULLKOK KOpMyCy B MON0>KeHHS «ON».

TecTyBaHHSA Aucnnes

Micna 3abe3neyeHHs O>KepenoM XXUBEHHS eNeKTPOHHOIo MOAY NS BUKOHYETbCS 2-
CeKyHOHe TecTyBaHHA gucnnes. BogHouvac BigobpakytoTbcs BCi 3Hakm gucnnes. MoTim
3’ABNSAETLCA CTOPiHKA CTATyCy.

Micns nepeprBaHHS eHepronocTavaHHs eIeKTPOHHUIA MOAY b BUKOHYE Pi3HOMAHITHI
(YHKUIiT 3 BUMKHEHHS. Mig Yac Lboro npoLecy Ha AUCINen BUBOANTLCS 3006paskeHHs.

HEBE3INEKA

PU3uK cMepTenbHOro TpaBMyBaHHs Yepe3 eneKTPUYHUIA cTpym!
HaBiTb y BUMKHeHOMy gucnnei Moxxe 6yTu Hanpyra.

TOpKaHHSA CTPYMOBIAHMX YaCTUH NMPU3BOAMUTb A0 CMepPTi ab0 TAXKKUX
Tpasm!
o [epLu Hi>XX NOYNHATM MpaLOBATU 3 HACOCOM, CNif BUMKHYTU Hanpyry
>KMBMIEHHS 1 noyekaTu 5 xB.
« TepeBipnTu, 4n 3HECTPYMAEHI yci Nig’eaHaHHA (Takoxk 6e3moTeHUinHi
KOHTaKTM).
3acoByBaTu abo BCTaBNATU OyOb-LLUO B OTBOPU €/IEKTPOHHOIO MOAY S
CyBOPO 3a60poHeHo!

CTaHgapTHWI BUA iHAMKaLIT — Lie CTOpiHKa CTaTycy. YCTaHOBIIeHe Hapasi 3aaHe 3HaYeHHs
BigoOpaXkyeTbCs y UndpoBmx cermeHTax. Moganblui HanawTyBaHHS BigobpaXkytoTbCs 3a
F0MOMOTOH CHMBOJTIB.
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11.5.2 Pe>Xumu MeHI0 iHauKauil

EnemeHT MeHto «PiBHEM HMXYE»

v

EnemeHT MeHro «IHopmauia»

f

EnemeHT MeHto «PiBHEeM BULLE»

1

EnemeHT MeHto «Bnbip/HanalutyBaHHA»

t

v

11.5.3 CTOpiHKM NOMUNOK iHAMKaLT

54

@ BKA3IBKA
Y pexxnmi poboTur 3BOEHMX HACOCIB CTOPiHKA CTaTycy A0AaTKOBO
Bimo6paXxkye pexxkum po6oTu («MapanensHa pob6oTa» abo «onosHwMiY/
pe3epBHNIt») y BUFMSIAI CUMBONIB. [IMCAnen Hacoca-napTHepa NoKasye
«SL».

CTpyKTypa MeHt0 [a€ 3MOTY BUKIIMKATU (PYHKLiT eNeKTpOHHOro Moayns. MeHto mMicTUTb
NiAMeHH0 KiflbKOX piBHiB. KOXXHOMY MeHI0 Ta NiAMeHI0 MpU3Ha4YeHO HOMep.

3a 40MOMOroto efnieMeHTIB MeHto «PiBHeM BuLe» abo «PiBHEM HUXKYe» 3OiCHIOETLCS
nepexig MK piBHAMU MeHt0, Hanpuknag, i3 MeHto <4.1.0.0> oo meHto <4.1.1.0>.

O6paHuit Hapasi eneMeHT MeH0 MOXKHa ifeHTUiKyBaTK 3a LONMOMOrol0 HOMepa MeHo Ta
BiAMOBIQHOro CMMBONY Ha Aucnnel.

YcepenuHi 0OHOTO PiBHS MEHIO HOMEPU MeHI0 MO>XXHa 061paTu, MOCNifAoBHO obepTatoun
KHOMKY KepyBaHHS.

@ SIKLLO KHOMKA KepyBaHHS B peXKMMi MeHto He 3agisHa npoTsirom 30 c,
OUCMnen 3HOBY MOBEPTAETLCS [0 CTOPiIHKM CTATyCy. ¥ UbOMy pasi He
BigOYBaETHCS HiAKMX 3MIH.

Ko>XHWI piBEHb MEHIO MOXKE MICTUTK efIeMEHTU YOTMPLOX Pi3HWUX TUMIB.

SIKLLO Ha iHAMKALIT 3'ABNSETbCA CTPiNKa «PiBHEM HMXKYE», HATUCKAHHA KHOMKWN KePYBaHHS
NpU3BOAMTL [0 Nepexony B HACTYMHE MEHIO PiBHEM HW>KYe. HOBUI piBeHb MeHO
MO3HaYa€EThCs Ha AMCMei HOMepPOM MicnA nepexody Ha po3papd ysepx (Hanpuknag, i3 MeHio
<4.1.0.0> §o MeHio <4.1.1.0>).

SIKLLO 3'ABNSAETHCA Lier CMMBOS, MOTOYHI HanawTyBaHHA abo po3Mipy 3MIHUTU HEMOXKITMBO
(cTaHpapTHUI cumBon «OBMeXXeHHs! [oCTyny»). BigobpaskyBaHy iH(popMaLito MOXKHa
TiNbKKW 34nTaTU.

SIKLLO Ha iHAMKALIT 3'ABNSETbCA CTPiNKa «PiBHEM BULLEe», KOPOTKE HATUCKAHHSA KHOMKM
KepyBaHHs NPU3BOANTb [0 NEPEXOy B HACTYMHE MeHIO piBHEM BuLLe (Hanpuknag, i3 MeHio
<4.1.5.0> §o MeHto <4.1.0.0>).

@ SIKLLO KHOMKY KepyBaHHS HaTUCKATK JOBLUE 2 ¢, KONW Ha iHaMKauii
3’ABNAETLCA CTPiNKa «PiBHEM BULLe», BifOYBa€ETbCS 3BOPOTHUI Nepexig,
[0 iHgMKauii ctatycy.

Po3TalwoBaHui Nopaa CMBON «Bubip/HanalwTyBaHHsS» Ha AUcnnei He 3'aBnaeTbes. CUMBON
Y Ui iHCTPYKLIT NO3HaYaE eneMeHTN MeHI0, SKi 4at0Tb 3MOry BUKOHYBaTH BUGIp abo
HanawTyBaHHS.

Ao 06paTh enemMeHT MeHto «Bubip/HanaluTyBaHH:», HATUCKaHHS KHOMKM KepyBaHHS
NPU3BOAMTL 0,0 NEPeXoay B PeXXUM pefaryBaHHs.

Y pe>kvMmi pefaryBaHHs 3HaveHHs, sike NoTpibHO penaryeaTtu, 6numae. ObepTaHHS KHOMKM
KepyBaHH$ 3MiHIOE 3HaYeHHS, HACTyMHe HaTUCKaHHA 36epirae HanawToBaHe 3HAYEHHS.

Y 0esakux MeHto BBeeHHs [aHUX NigTBEPOXKYETbCS MiCNS HATUCKAHHS KHOMKW KepPYBaHHS
KOPOTKOYaCcHMM BigobparkeHHsAIM cuMBony «OKs».

SIKLLO BUHMKAE NOMWIIKA, ANCNen nepexogunTb 3i CTOPIHKK cTaTycy A0 CTOPiHKM MOMUIIOK.
Ha gucnnei BuBoanTbes niTepa E | TpM3Ha4HUIA KOO MOMUNKK, BiAOKPEMMIEHWNA KPankoto.
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Fig. 38: CTopiHka nomunok (ctaTyc nomunku)

E025

11.5.4 T[pynu meHi0
OCHOBHI MeHt

[HdpomeHto

CepsBicHe MeHt0

MeHto KBUTYBaHHA MOMWJIOK

MeHto 0bMexXeHHs JoCTyny

11.6
11.6.1

IHCTpYKUii 3 ekcnnyaTauil

KOPMI’yBaHHﬂ 3afaHOro 3Ha4eHHs

* <1.0.0.0>: HanawTyBaHHA 3a0aHOM0 3HaYeHHS
e <2.0.0.0>: HanawTyBaHHS pexxumy poboTu
+  <3.0.0.0>: HanawTysanHs «Hacoc On/Off»

MeHt0 NoKasyoTb HanawTyBaHHS, SKi NOTPIOHO 3a MeBHWX YMOB 3MiHIOBATW Mif, Yac
HOPMasbHOro peXxxnMy Hacoca.

*  <4.0.0.0>: [HOMKauig napameTpiB Hacoca

MeHto <4.0.0.0> i Moro eneMeHTM NigMeHI0 Bifobpa>kytoTb OaHi BUMIpHOBAHHS, AaHi
npunagis, eKcnayaTauivHi 4aHi Ta NOTOYHMI CTaH.

¢ <5.0.0.0>: JocTyn [0 HanawTyBaHb NapaMeTpiB Hacoca

MeHto <5.0.0.0> i i0ro enemMeHTU NigMeHI0 [aroTb [OCTYN 00 6a30BMX CUCTEMHUX
HanalwTyBaHb 015 BBEAEHHS B fito. [TOKM He akTUBOBAHO CEPBICHUI PeXXuM, Li eNeMeHTU
nioMeHto 3axuLLeHi Big 3anucy.

OBEPEXXHO

He6e3neka maTepianbHUX 36UTKiB!

HeHane><Hi 3MiHM HanawTyBaHb MOXXYTb NMPU3BECTM 00 NOMUNOK Y poboTi
Hacoca i, BignoBigHO, [0 YLWKOOXKEeHHS Hacoca abo yCTaHOBKM.

+ HanalTyBaHHSI B CepBICHOMY pe>XvMi [O03BOMEHO BUKOHYBATM NULLIE
nepen yBedeHHsM B [it0 i BUKITIOUHO (axiBLsM.

*  <6.0.0.0>: KBUTYyBaHHS MOMUIIKMN

SIKLLLO BUHMKAE MOMMIIKA, ANCMIEN NMOKA3Y€e CTOPIHKY MOMMUIIOK. HaTUCKAHHSA KHOMNKM
KepyBaHHS NPM3BOAMTb 00 Nepexoay 3i CTOPIHKW MOMUIIOK 00 MEHIO KBUTYBAHHS MOMMUIIKMN.
HasiBHi NOBiQOMIEHHS MPO HECMPABHOCTI MOXKHA KBUTYBATM NiCNS 3aKiHYEHHS Yacy
ou4ikyBaHHS. JeTanbHily iHpopmaLito AMB. B rnasi «KBUTYBaHHA MOMUITOK».

OBEPE>XXHO

He6e3neka maTepianbHUX 36UTKiB!

KBMUTYBaHHA NOMUIIKM 6€3 YCYHEHHS IXHbOT MPUYNHM MOXKe NPU3BeCTH [0
BUHWKHEHHS MOLUKOM>KEHb. A Lie MOXKe NPU3BECTMN 4,0 MOLIKOOKEHHS
Hacoca abo ycTaHoBkK!

+ TMoMunku cnig KBUTYBATKW NiCASA YCYHEHHS TX MTPUYMHMN.
+ YcyBaTu HeCnpaBHOCTI MatoTb NviLLe KBanidikoBaHi daxisLi!

Y pasi cymHiBiB cnig 3BepHYTUCS 4,0 BUPOOHMKaA.

Mopanbluy iHpopMaLito AMB. B rNasi «HecnpaBHOCTI, iX NPUYMHM Ta YCYHEHHS»
¢ <7.0.0.0>: ObmexkeHHSa gocTyny

«ObMme>keHHs1 JoCTyny» JOCTynHe, ko DIP-nepemunkay 2 cToiTb Ha «ON». Yepe3s
3BMYANHY HaBiraLito NOTPanMTU B Lie MEHIO HEMOXKIMBO.

Ob6MeXKeHHS [OCTyNy aKTUBYETbCS a60 [AeaKTUBYETLCA MOBOPOTOM KHOMKM KePYBaHHS.
HaTnckaHHs KHOMKM KepyBaHHA NigTBepasKye Bnbip.

Ha cTopiHui cTaTycy 3agaHe 3Ha4YeHHS MOXKHa KOpUryBaTHu.
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. j MoBepHiTb KHOMKY KepYBaHHS.
IHOvKauis nepexoguTb A0 MeHto <1.0.0.0>, 3afaHe 3HaYeHHs NoYnHae bnumaTtu.

1000 .
EEBD MopanbLue O6epTaHHFI 36IJ'IbLLIy€ abo 3MeHLUYE 3aiaHe 3Ha4YeHHA.

&
@ @ . Abv NigTBEpPAUTM 3MiHY, CNid HATUCHYTU KHOMKY KepyBaHHS.
BinbyBaeTbcs 36epiraHHs HOBOro 3a4aHOro 3Ha4YEeHHS, | Ha eKpaH 3HOBY BUBOJMUTLCS
1080 .
= CTOpiHKa cTaTycy.
(=
RPM

(O

Fig. 39: YBeeHHS 3a4aHOro 3Ha4eHHs

11.6.2 3MiHM B peXkumi MeHIo [na nepexony A0 peXKMMy MeEHIO BUKOHaWTe HaBedeHe gani.

2!5
. Konu Ha ekpaH BMBeJEHO CTOPIHKY CTaTyCy, HATUCHITb KHOMKY KepyBaHHS
npoTarom 2 ¢ (KpiM BUNaaKiB MOMUKM).

CraHpapTHa npoueaypa

B iHOMKaUito BUBOAMTBLCS PeXXUM MeHH0. BimobpaxkyeTbcst MeHto <2.0.0.0>.

ﬁ{ Z@S CepBiCHUI peXXxum

Konwu akTnBoBaHWii cepBicHUI pexxknm (vepes DIP-nepemukad 1), cnoyaTky Bigo6paxyeTbest
MeHto <5.0.0.0>.

Bunagok nomunku

Fig. 41: CepBiCHUI pe>XXNM MEHIO

Y pasi nomunku Bigobpaxxyetbcs MeHto <6.0.0.0>.

' &

Fig. 42: Pe>xxum MeHI0 BUMaaKis moMUNOK

11.6.3 Hasirauis

T . @ 3MiHM B peXXmMMi MeHIo (AMB. rnaBy «3MiHU B PEXXMMI MEHIO»).
g»a 3aranbHy HaBirauito B MeHI0 CMifl BUKOHYBaTU sIK OMUCaHO Hidkue (anB. npuknag
2000 * HaBirauii): nig vac Hasirauii HOMeEp MeHto 6Mmae.
’ ©)
1
@l @ . LLlo6 obpaTun enemeHT MeH!I0, CNif NOBEPHYTU KHOMKY KepyBaHHS.
y'-lDCIEI Y y'—llll[l l] Homep mMeHto npu UboMy 3pocTae abo 3MeHLLYETbCA. 3a TOTPebn BiAobpaXKyeTbCs
@ @ CMMBON enemMeHTa MeHto 1 3adaHe abo pakTUYHe 3HaYeHHS.
SIKLLLO Bi0BpaXKy€eTbCs CNPSMOBaHA AOHU3Y CTPinKa «PiBHeM H>KYe», ypaxoBynTe
’S.EI.EI.EI l VLIEDB;] HaBedeHe aani.
. @ HaTnckaHHSA KHOMKM KepyBaHHA Oa€E MOXKIIMBICTb NEPENTU Ha HUXKYUIA PiBEHb
t | V%n [0 ) vero
MeHI0 <4.4.0.0> [0 MeHIo <4.4.1.0>. Bino6parkaeTbCsl CUMBON eNEeMEHTY MeHIo i/abo

NoTOYHe 3Ha4eHHs (3apaHe, hakTuuHe abo obpaHe).

quasﬁl

t . t LLlo6 nepenTu Ha HaCTYMHWIM BULLWIA piBeHb, cNif 06paTn enemMeHT MeHto «PiBHeM
BULLIE» | HATUCHYTU KHOMKY KepyBaHHS.

HoBwi1 piBeHb MeHIO MO3HAYa€ETbCS HA AUCMIel HOMEPOM, HanpuKnag npu nepexoai 3

@ @; HoBwi1 piBeHb MeHIO MO3HAYaETLCS HA AUCMIel HOMEPOM, HanpuKnag npu nepexoai 3

. N MeHt <4.4.1.0> 0o MeHto <4.4.0.0>.
Fig. 43: MNpuknag Hasirauii
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11.6.4 3miHloBaHHSs «Bu6opy/
HanawWTyBaHHSN»

@ SKLLLO, 3HAXOAAUNCH Y eNeMeHTi MeHIo «PiBHeM BULLLe», yTpUMyBaTH
KHOMKY KepyBaHHS HaTUCHYTOI NPOTSAroM 2 ¢, iHOUKaLis nepexoaunTb fo
CTOPIHKM CTaTyCy.

h

5630

300

)

Fig. 44: HanalwTyBaHHA 3 MOBEPHEHHAM 0,0
efleMeHTy MeHIo «BVI6ip/HaJ'IaLIJTyBaHH$|»

5630

Yo 10
S

Fig. 45: HanawTyBaHHA 3 MOBEPHEHHAM Ha

CTOPIHKY cTaTycy

11.6.5 Buknuk inpopmauir

3.0

R s T

&

Fig. 46: Buknuk iHdopmauii
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Llo6 3MiHMTM 3apaHe 3HaYeHHs abo HanalTyBaHHS, BUKOHANTe HaBeOeHe Oani.

B

. Cnif nepeiiTi [o NOTPI6HOro enemeHTy MeHto «Bubip/HanalwTyBaHHs».
Mpu LbOMY Ha eKpaH BUBOAATLCS MNOTOYHe 3HaYeHHs ab0 CTaH HaNaLTYBaHHS i
BiANOBIOHWUIA CUMBOI.

. @ HaTUCHITb KHOMKY KepyBaHHS. Mpwu LboMy 3afaHe 3HayeHHs abo cMmBon, LLO
BigobOpa>kye HanawTyBaHHs, 6nMmac.

. @ MoBepTanTe KHOMKY KepyBaHHS [0 NOSBM iHAMKALIT 6a>KaHOro 3agaHoro 3Ha4eHHs
260 HanawTyBaHHS. MNMOSCHEHHS HAanaLWTYyBaHb, WO iX BiB06paXkytoTb CMMBONN, AMB. B
Tabnuui B rnasi «[]oBiOKOBi ENIEMEHTU MEHIO».

. @ LLle pa3 HaTUCHYTW KHOMKY KepYBaHHS.

Ob6paHe 3agaHe 3HaveHHs abo obpaHe HanawWTyBaHHA NiATBEPAXKYOTbCS, 3Ha4YeHHs abo
CYMBON NPUMUHAOTL 611MMaTK. Ha eKpaH 3HOBY BUBOAMTLCA PEXKMM MEHIO 3 TUM CaMUM
HOMepoM MeHto. Homep MeHto 6nMmae.

@ BKA3IBKA
Micns 3miHW 3HaveHb y <1.0.0.0>, <2.0.0.0> i <3.0.0.0>, <5.7.7.0> i

<6.0.0.0> iHAMKaLis 3HOBY MOBEPTAETHLCS A0 CTOPiIHKM CTaTyCy.

B enemeHTax MeHI0 Tuny «IHdopMaLlis» He Mae 3Moru pobuTy 3MiHN. Ix no3Hauae
CTaHZapTHMI cMMBON «OBMeXXeHHsS OOCTyny» Ha gucnner.

[Ins BUKNNKY NOTOYHMX HaNnalLTyBaHb BUKOHaNTe HaBedeHe Aani.

gﬁ MepeiiaitTe 40 NOTpiGHOrO enemeHTy MeHio «lHdopmauis» (y npuknagi <4.1.1.0>).
Mpv UbOMY Ha eKpaH BMBOOATLCA MOTOYHE 3HaYeHHS abo CTaH HanawTyBaHHS i
BiAMNOBIOHMI CUMBON. HaTUCKAHHSA Ha KHOMKY KEPYBaHHSA HiYOro He [aeE.

. @ ObepTatoun KHOMKY KepyBaHHS, 30INCHIOETLCA KepPyBaHHS efleMeHTaMy MEHIO TUMy
«IHthopmauis» YUHHOrO NigMEH!O.
MosicHeHHs HanawTyBaHb, WO iX BiLO6paXKytoTb CMMBONK, AUB. B TabnuLi B rnasi
«[10BiOKOBi €NEeEMEHTUN MEHIO».

. j Ob6epTanTe KHOMNKY KepyBaHHS, MOKM He BiBoOpa3nTbCs eneMeHT MeHI0 «PiBHEM
BULLE».

. @ HaTWCHITb KHOMKY KepyBaHHS.
Ha eKkpaH 3HOBY BUBOAMTHCA HACTYMHWIA BULLMIA piBeHb MeHIO (TyT <4.1.0.0>).
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11.6.6 AkTuBauis/neakTuBauis Y cepBiCHOMY pe>KMMi MO>XKHa pobyTK [00aTKOBI HaNaWTyBaHHS. Llel peXkum Mo>kHa
CepBiCHOrO peXxumy aKTuByBaTV ab0 [,eaKTUBYBATU B ONMCAHUI HUXKYe croci6.
OBEPEXXHO
He6e3neka maTepianbHMX 36MTKiB Yepe3 HeHane>xHi 3MiHK
HanawTyBaHb!

HeHane>xHi 3MiHK HanaLwTyBaHb MOXKYTb MPU3BECTM 00 MNOMUIIOK Y
po60Ti Hacoca Ta BUKSIMKATU NOLUKOAKEHHS Hacoca abo yCTaHOBKM.

» HanawTyBaHHS B CEPBICHOMY pe>KMMi J03BOMIEHO BUKOHYBATW nmLLe
nepen yBefeHHAM B [it0 i BUKIIHOUHO (axiBLsM.

ON

4

e 1T [lepeseneHHsa DIP-nepemmkaya 1y nonoxeHHs «ON».
CepBiCHW pe>xxnum akTMBOBaHO. Ha cTopiHui cTaTycy 6n1MMae cumBon, Lo TyT
306paxkeHo.

Tun cy6enemenTie MeHto <5.0.0.0> 3MiHIOETbCS 3 «IHopMaLisi» Ha «Bubip/
HanaLWTyBaHHs», | CTaHOAPTHUI cUMBON «OBMeXXeHHs LocTyny» (aue. cumeon) ans
BiANOBIZHMX eNEMEHTIB 3aTeMHIOETLCS (BUHATOK <5.3.1.0>).

Tenep 3Ha4eHHs i HanaLTYBaHHS LMX eNEeMEHTIB MOXKHa 3MiHIOBaTK.

ON

4 .
° 1~ [1na geaktusauil nepeseniTb NnepemMnKayd y no4aTkoBe Noso>XXeHHs.

11.6.7 AkTuBauis/neakTuBauis LLlo6 3aBagMTV BHECEHHIO HEHANEXKHMX 3MiH Y HanalTyBaHHSA HacoCa, MOXKHa akTUBYBaTH
o6MeXXeHHs pocTyny 0OMe>KeHHs [OCTYyny [0 BCiX YHKLN.

Ha akTuBoBaHe obMexKeHHs [ocTyny byae BKa3yBaTu CTaHAAPTHUIA CMMBON
«OBbMeXKeHHs1 LOCTYMy» Ha CTOPiHUI cTaTycy.

[ns akTuBauii abo geakTuBaLil BUKOHANTe HaBedeHe gani.

ON

<

e 2 lepeseqitb DIP-nepemunkay 2 B nono>keHHs «ON».
Mpw LboMy Ha ekpaH BMBOAUTbLCA MeH0 <7.0.0.0>.

. é MoBepHITb KHOMKY KepyBaHHS AN5 akTuBauii abo AeakTusauil 06Me>KeHHS.

. @ [ns nigTBepAXKEHHS 3MiHM CNif HATUCHYTY Ha KHOMKY KepyBaHHS.

MOTOYHWUI CTaH 0OMeIXKeHHS

. @ ObMeXXeHHS aKTUBHe
Hemae 3mMorv BHOCUTM 3MiHWM [0 3agaHNX 3HaYeHb abo HanawwTyBaHb. YCi enemMeHTun
MEHI0 MO>KHA NULLIe NPOAMBAATUCS.

. m-\ O6Me>keHHs HeakTuBHe EnemeHTM 6a30B0ro MeHI0 MoXKHa pefarysaTm
(enemeHTV MeHt0 <1.0.0.0>, <2.0.0.0> i <3.0.0.0>).

@ BKA3IBKA
[na peparysaHHsa cybenemenTis MeHto <5.0.0.0> cnig AoAaTkoso

aKTMBYBAaTW CEPBICHNIN PEXXUM.

ON

4 .
. 2 [lepeBeniTb DIP-nepemukay 2 B nonoxeHHs «OFF».
Ha ekpaH 3HOBY BMBOOUTbLCS CTOPiHKA CTaTyCy.

@ BKAS3IBKA
I'Ioan dKTMBOBaHe OﬁMe)KeHHFI ,D,OCTyrly NOMUINKN MO>KHa KBMTyBaTI/I

nicns 3akiHYeHHS Yacy O4iKyBaHHS.
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11.6.8 BcTaHOBNEHHS KiHLEBOro

11.7

HaBaHTa)>XeHHSA

JloBioKOBi eNeMeHTU MeHIo

[ns MOXXNUBOCTI BCTAHOBEHHS SKICHOrO KOMYHiKaLinHOro 3’ eQHaHHS MiXk BOMaA
eNeKTPOHHUMM Moy nsiMU cnif 3abe3neunTu KiHLeBe HaBaHTaXKeHHs 060X KiHLiB
npoBofiB.

EneKTpOHHMI MOZYNb BXKe Ha 3aBOAi rOTYIOTb 00 3B’A3KY 3i 34BOEHNM HAaCOCOM Ta
BCTAHOBJIEHHS KiHLEBOro HaBaHTa>KeHHS NMOCTIMHO aKTMBOBAHO. [JlodaTKOBI HanawwTyBaHHS
He NoTpibHi.

Lla rnaBa Hapae ornag ycix enemeHTiB ycCix piBHIB MeHI0. HOMep MeHI0 1 TUn efieMeHTiB
NMo3Ha4yeHO OKPEMO 3 MOSCHEHHSIM (hYHKLIM KOXKHOro efleMeHTa. 3a notpebu HapaHo
BKa3iBKM LLO0 MOXK/IMBOCTEN HaNaLWTYBaHHA OKPEMUX efleMEHTIB.

@ BKA3IBKA

Kinbka enemeHTiB 3a NEBHUX YMOB MPUXOBYIOTbCA. TOMY Mif Yac Hasirauii

B MEHHO iX OMUHAKThb.

Mpuknag SKLo A1 30BHILUHLOrO perysitoBaHHS 3a[aHOro 3Ha4eHHs B
MeHto <5.4.1.0> yctaHoBneHo Ha «OFF», Homep MeHto <5.4.2.0>
3aTeMHI0€ETbCA. Homep MeHto <5.4.2.0> Mmo>kHa byae 6a4unTu nuwe Toai,
KONV AN 30BHILLHbOrO pPeryoBaHHsA 3afaHe 3Ha4YeHHs B

MeHto <5.4.1.0> 6yno BcTaHoBNEHO Ha «ON».

e o e e T

1.0.0.0

2.0.0.0

2.3.2.0

3.0.0.0

4.0.0.0

4.1.0.0

4.1.1.0

4.1.3.0

4.2.0.0

4.2.1.0

3apaHe
3HAYEHHS

Cnoci6
KepyBaHHS

lpapienT Ap-v

Hacoc on/off

IHhopmauis

DaKTUYHI
3Ha4YeHHs

[asay
hakTUYHOrO
3Ha4eHHs (Inl)

MoTy>XHiCTb

EkcnnyaTtauinyi
naHi

HanpaupboBaHi
roguHu

H

« B B e e« H+

& BEE® @memm™

t |8

:;f:l|||__/“

HanawTysanHs/inanKalis 3agaHoro
3Ha4YeHHs

(meTanbHiwy iHdopMauito AuB. B rNasi
«KOpu1ryBaHHsl 3a1aHOro 3Ha4eHHs»)

HanaLUTyBaHHﬂ/iH,u,m Kauia cnocoby

KepyBaHHs (oeTanbHiwy iHdhopmauio aus.

B rnaBsax «Cnocobu kepyBaHHs» Ta
«HanawTyBaHHs cnocoby KepyBaHHsi»)

Crtane peryntoBaHHs 4ymcna obepTis
Crane peryntoBaHHs Ap-c
PID-Control

HanawTyBaHHS HapoLLyBaHHs Ap-v

(3HaueHHs B %)

«ON»
Hacoc yBiMkHeHO
«OFF» — Hacoc BUMKHEHO

IHhomeHto

[HAMKALIS YNHHUX PaKTUYHWUX 3HaYeHb

3anexHo Bif, YNHHOTO cNocoby KepyBaHHS.

Ap-c, Ap-v: 3HavyeHHA Hy M
PID-Control: 3HaueHHs y %

YMHHa cno>KnBaHa NoTY>KHicTb P, y BT

IHOMKaUis ekcnnyaTauilHMX OaHUX

CyMa aKTMBHMX HanpaLbOBaHWUX rogWH
Hacoca (NiYnIbHUK MOXKHA CKUHYTU Yepes
iHbpauepBoHMi1 iHTepdenc)
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BimobpaxkyeTbca He AN ycix Tunis
Hacocis

Y pe>xxumi KepyBaHHS He
BigoOpaXkyeTbCcs

EkcnnyaTtauivHi gani ctocytotbes
eneKTPOHHOro Moayns, Lo Hapasi
06cnyroByeTbes
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O N S T

4.2.2.0

4.2.3.0

4.2.4.0

4.2.5.0

4.2.6.0

4.3.0.0

4.3.1.0

4.3.2.0

4.3.3.0

60

Cno>XMBaHHS

3BOPOTHMM
Bignik 4Yacy go
3MiHK HacociB

Yac, akun
3aNMLLIAETLCS 00
nNpobHOro nycky

JliunnbHrk
YBIMKHEHb
Mepe>keBoil
Hanpyrv

NiunnbHnK
nNpobHMX NycKiB

CTtaHu

OCHOBHMIN Hacoc

SSM

SBM

n”l'l

L
B

—_
u
w

EHeprocno>xunsaHHs B KBT- rog/MBT-rog,

Yac 4o 3amiHM HacociB y roguHax (3
po3ginbHoto 3gaTHicTio 0,1 roa)

Yac go HacTynHoro npo6Horo nycky (nicns
24 rof NpocTolo Hacoca (Hanpuknag, yepes
«Extern off») Big6yBaeTbcs aBTOMaTUYHa
poboTa Hacoca NpoTsrom 5 c)

Yuncno npoueciB yBIMKHEHHS Hanpyru
XKMBREHHS (paxyeTbCs KOXKHUIN BUNAKOK
nofaHHA Hanpyrv >KMBMEHHS nicns
nepepuBaHHs)

Yncno BUKOHaHMX NPOBHMX Ny CKiB

Y noni 3Ha4eHb NOCTINHO BiAO6GPaKyETbCA
No3Ha4Ka perynspHoro 0CHOBHOro Hacoca.
Y noni oAnHMLb NOCTINHO BifO6pPaXKyeTbCA
No3Ha4ka TUM4YacoBOro OCHOBHOIO Hacoca
ON

CtaH pene SSM 3a HagBHOCTI cUrHany npo
HecnpaBHICTb

OFF
CtaH penie SSM 3a BifCyTHOCTI curHany npo
HecnpaeBHICTb

ON
CtaH pene SBM 3a HasiBHOCTi curHany npo
rOTOBHICTb/p060TY 260 BBIMKHEHHS MepeXXi

OFF CtaH pene SBM 3a BigcyTHOCTi curHany
PO roTOBHICTL/Po60TY a60 BBIMKHEHHS
Mepexi

SBM
CurHan npo poboTty

SBM
CurHan npo roToBHiCTb

SBM — curHan npo BBIMKHEHHS MepeXi

BimobpaxkyeTbcs nuwwe gng MA
(ocHOBHMIN Hacoc) i B pasi
BHYTPILLHbOI 3aMiHW HAcoCiB.
HanawTyBaHHS y cepBiCHOMY MeHI0
<5.1.3.0>

BimobpaxkyeTbca nuiue 3a
aKTMBOBAHOrO MPOBHOro NycKy

BigobpaxkyeTbcs nuLLe 3a
aKT1BOBAHOrO MPOBHOTo MycKy

BigobpaxkyeTbca Tinbkn gng MA
(ocHOBHWMIM Hacoc)
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O e T

4.3.4.0

4.3.5.0

4.3.6.0

4.4.0.0

4.4.1.0

4.4.2.0

4.4.3.0

5.0.0.0

5.1.0.0

5.1.1.0

5.1.2.0

5.1.3.0

Ext. off

BMS-npoTokon

AUX

[HaHi npunapis

Ha3Ba Hacoca

Bepcis
NporpamHoOro
3abe3neveHHs
KOpPUCTYyBaLbKOT
0 KOHTponepa
Bepcis
NMpOrpamHoOro
3abe3neveHHs
KOHTponepa
OBUryHa

Cepsic

MynbTuHacoc

Pe>xnum poboTu

HanawTyBaHHA
MA/SL

3aMiHa HacociB

D [ «

I+« e

I+

v

OFF

S W

a
m

a
=4

% W

a
1
=
m
-

a
m

a
=4

L

SRR A

=
==

12345

12345

12345

12345

=

-

o | o

o | o

MA
=1

o

HasBHuUi curHan Bxogy Extern off

OPEN
Hacoc BUMKHeHUM

SHUT
Hacoc po36nokoBaHui gng poboTu

CucTema WKH akTUBHa

LON
Cucrema maricTpanbHUX WWH

CAN
Cuctema maricTpanbHUX WWH

LLno30BKiA NPOTOKON
CtaH knemn AUX

BigobpaxkytoTbcs faHi npunagis

Mpuknan
IL-E 100/250-11/4 (inankauis y Burnsgi
6i>KyHOro TekcTy)

BimobpakyeTbcs Bepcisi nporpamHoro
3abe3neyeHHs KOPUCTYBaALIbKOTO
KOHTponepa

BinobpakyeTbcs Bepcisi nporpamHoro
3abe3neveHHs KOHTposiepa ABUrYHa

CepBicHi MeHI0

3OBOEHMI Hacoc

FONOBHMIN/pe3epBHNIT peXxum poboTu

Pe>xxum napanenbHoi po6oTu

PyuHe nepemunkaHHs 3 pexxumy «Master»
(ocHOBHWIA Hacoc) y pexknm «Slave»
(Hacoc-napTHep)
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BimobpaxkyeTbcs nunLle Konu
aKTnBoBaHo BMS

BimobpaxkyeTbcs nunLle Konn
aKTnBoBaHo BMS

BimobpaxkyeTbcs nuLue Konu
aKTnBoBaHo BMS

BimobpaxkyeTbCs nuLle Konu
aKTnBoBaHo BMS

Ha gucnnei BigobpaxkyeTbcs nuiwe
OCHOBHWI TWM Hacoca, onucK
BapiaHTiB He BigobpakytoTbcs

BimobpaxkyeTbca, nuiue Konm
akTneosaHo DP (pa3oM 3 nigmeHio)

BinobpaxkyeTbcs Tinbku gnsa MA
(ocHoBHMIN Hacoc)

BimobpaxkyeTbca Tinbkun ong MA
(ocHOBHMI Hacoc)

BimobpaxkyeTbca Tinbkun gng MA
(ocHOBHMIN Hacoc)

BimobpaxkyeTbca Tinbkun gng MA
(ocHOBHMI Hacoc)
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PyyHa 3miHa
Hacocis

BHyTpiLwLHii/
30BHILLHIN

BHyTp.:
NMPOMI>KOK Yacy

Hacoc
po36nokosaHui/
3abr10KoBaHUM

SBM

Extern off

BMS

LON/CAN/F-
mMomaynb,
po3nizHaBaHHs/
cepsic

TNokanbHuit/
OUCTaHUINHNIA
pexxum poboTtun

Afpeca WuHu

IF-wnto3 Val A

IF-wnto3 Val C

IF-wnto3 Val E

IF-wnto3 Val F

H

H+

H+

H+

I+

I+

I+

I+

I+

I+

I+ I+

I+

3MiHa HacociB He3areXkHo Bif, 3BOPOTHOrO
BifNiKy Yacy

BHYTpiLLHA 3MiHa HacociB
5 30BHiLUHA 3MiHa HacociB
YcTaHoBntoETbCA Big 8 40 36 rod 3 Kpokom

':_"'j Lron

@Er Hacoc po36nokoBaHui

@EI Hacoc 3abnokoBaHui

-:::‘;r.l Po3ginbHui curHan npo HecnpasHICTb
HA

-:::‘#ll Y3aranbHeHWN CUrHan Npo HecnpaBHOCTI
HA/SL

{3"12' Po3minbHWUiA crHan npo roToBHiCTb

{%&U Po3pginbHa curHanisauis npo poboTy

{3& | Y3arafibHeHW CUrHan npo roToBHiCTb
HASSL

{;‘h Y3aranbHeHUn curHan npo poboTy
HA/SL

I:IFF_$} Po3ginbHe Extern off

HA

I:IFF_$} Y3aranbHene Extern off

HanawTyBaHHs gns Building Management
System (BMS) — aBToMaTtuzauii cnopyau

®yHKuis po3nisHaBaHHs (Wink) pae
MOXKJIMBICTb ideHTUdiKyBaTV Nnpunag y
mMepexxi BMS. Po3ni3HaBaHHS BUKOHYETbCS
nicns NigTBEpAXKEHHS

JlokanbHumn pe>xum BMS

R-¥ Anctanuiiini pexkum po6otum BMS

# HanawiTyBaHHS agpecy LWNHK

CneuianbHi HanawTyBaHHa IF-mogyna
A 3anexHo Bif TUMy NpoTOKONy

BimobpaxkyeTbca Tinbkun ong MA
(ocHOBHMI Hacoc)

BimobpaxkyeTbca Tinbkun gng MA
(ocHOBHMIM Hacoc)

BimobpaxkyeTbca Tinbkun gng MA
(ocHOBHUIN Hacoc), auB. knemy AUX

BimobpaxkyeTbcs, KON akTUBOBAHO
BHYTPILLHIO 3MiHYy Hacocis

BimobpaxkyeTbca Tinbkun onsg MA
(ocHOBHMI Hacoc)

BimobpaxkyeTbcs Tinbkun ong MA
(ocHOBHMI Hacoc)

BimobpaxyeTbca Tinbkun ons MA
(ocHoBHMI Hacoc) i dhyHKLUiT SBM
«[oToBHICTb/po6OTax»

BimobpaxkyeTbca Tinbkun onsg MA
(ocHOBHMI Hacoc)

BigobpaxkyeTbca Tinbkn gng MA
(ocHOBHWMI Hacoc)

BinobpaxkyeTbcs Tinbku gnsa MA
(ocHoBHMIN Hacoc)

BimobpaxkyeTbca Tinbkun gng MA
(ocHOBHMIN Hacoc)

BimobpaxkyeTbca Tinbkun gng MA
(ocHOBHMI Hacoc)

Pasom 3 ycima nigmeHto
Big0Opa>ky€eTbCs, N1LLe KONu
aKTuBHa BMS

BimobpaxkyeTbcs nuLle Konu
akTmsosaHo LON, CAN abo IF-
Moaynb

TUMYacoBUiA CTaH, aBBTOMaTUYHE
NoBepHeHHS A0 OUCTaHLINHOro
pe>xumy poboTu yepes 5 xB

JopaTkoBa iHhopmauis B iHCTPYKLUi
3 MOHTaXKy Ta ekcnnyatauii IF-
mMopayns

IHCTpYKLUist 3 MOHTaXy Ta ekcrnyaTauii « Wilo-CronoLine-IL-E, Wilo-CronoBloc-BL-E « Ed.01/2023-04



5.3.0.0

5.3.1.0

5.3.2.0

5.4.0.0

5.4.1.0

5.4.2.0

5.5.0.0

5.5.1.0

5.5.2.0

5.5.3.0

5.6.0.0

5.6.1.0

5.6.2.0

5.6.3.0

5.7.0.0

5.7.1.0

5.7.2.0

Inl (BXig pasava)

Inl (miana3oH
3HayeHb gaBava)

Inl (gianasoH
3HayeHb)

In2

In2 akTUBHUIA/
HEeaKTUBHUN

In2 (pianason
3HaueHb)

PID-napameTtpu

P-napameTp

|-napameTp

D-napameTtp

Momunka

HV/AC

ABapiliHe uncno
obepTis

Yac
aBTOMaTUYHOro
CKMOaHHSA

IHLWi
HanawTyBaHHA 1

OpieHTauia
oucnnes

KopurysaHHs
BUCOTW nopgadi
Ons iHnanH
Hacocis

v

I+ H+ =D

H+

©

I+ H

I+

=D

I+

I+

I+

>
>

F1D

I
FID
FI

g

RPHM

&°

HanawTyBaHHsA BxoAy AaBava 1

IHOMKauis giana3oHy 3HayveHb gaBava 1

HanaliTyBaHHS fiana3oHy 3HaueHb.
Mo>knmBi 3HayeHHs: 0...10 B/2...10 B/0...
20 MA/4...20 MA

«ON»
30BHiLLUHE BBEOEHHS 3a0aHOM0 3Ha4YeHHs 2
aKTUBHE

«OFF»
30BHiLLUHE BBeOEHHS 3a0aHOr0 3Ha4eHHs 2
HeakKTMBHe

HanaliTysaHHs fiana3oHy 3HaueHb.
Mo>knmBi 3HayeHHs: 0...10 B/2...10 B/0...
20 MA/4..20 MA

HanawTyBaHHa onsa PID-Control

HanawTyBaHHS NponopuiiHOi cKnagosoil
peryntoBaHHs

HanawTyBaHHS iHTerpanbHoi CKNagoBol
perynioBaHHs

HanawTyBaHHs AundepeHuitoBanbHol
CKadoBOI peryntoBaHHs

HanawTyBaHHA ANy BUNAaaKy NOMUIKK

Pe>xum pobotn HV «OnaneHHsa»

Pexkim po60Tu AC «OxonoaxeHHs,/
KOHOWNLIFOBAHHS»

BinobpaxkyeTbca aBapiviHe uncno obepTis

Yac 0o aBTOMATMUHOrO KBUTYBaHHA
NOMUNKN

OpieHTauia gucnnes

OpieHTauia gucnnes

3a aKTMBHOIO KOPUryBaHHA BUCOTU nogadi
BPaXOBYETbCSA Ta KOPUTYETHCS BiAXNNEHHS
B nepenagi TUCKY, L0 BUMIPIOETbCA
AaTYMKOM nepenagy TUCKY, BCTAHOBMIEHUM
Y 3aBOACbKOMY HanalTyBaHHI Ha hnaHeub
Hacoca

KopuryBaHHs BUCOTW NoAadi BUMK.

IHCTpYKLUist 3 MOHTaXKy Ta ekcrnyaTauii « Wilo-CronoLine-IL-E, Wilo-CronoBloc-BL-E « Ed.01/2023-04

N e O e e N

He BigobpaxyeThca B pexxumi
KepyBaHHs (pa3om 3 ycima
nigMeHo)

He BigobpaxkyeTbcs y pasi PID-
Control

HanawTyBaHHA ONS 30BHILLIHBOTO
BBEL,EeHHS 3a0aHOro 3Ha4YeHHs 2

He BipobpaxkyeTbcs, Konm
IN2 = HeaKTUBHUN

BimobpaxkyeTbca, TinNbKuM AKLLO
akTuBHuMi1 PID-Control (pazom 3
ycima nigMeHio)

BimobpaxkyeTbca Tinbkun onsg Ap-c
BigobpaxkyeTbcsa He ong BCixX
BapiaHTiB HacociB
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KopurysaHHs
BUCOTK nogadi
ons
MOHOB6M0UHMX
HacociB

YactoTa
KOoMyTaLin

SBM-dyHKuis

3aBoacbke
HanawTyBaHHA

IHLWi
HanawTyBaHHS 2

MpobHuit nyck

MpobHuI nyck
aKTUBHWI/
HeaKTUBHUM

IHTepBan vacy
Mi>K MPpO6HMMM
nycKkamm

MpobHui Nyck,

yncno obepTis

KBUTYBaHHSA
NMOMWUIKN

I+

I+

H

I+

I+

I+

Jr
nr
n

PLIM

Jr
nr
=

Pl

Jr
nr
=

Pl

0/t

g
-
-

-
-

-

RESET

(3aBopcbKi HanawwTyBaHHsl)

3a aKTMBHOIO KOPUTyBaHHA BUCOTH nogadi
BPaxXOBYIOTbCA Ta KOPUTYOTbCS BiAXUTEHHS
B repenagi TUCKY, BUMIptOBaHi 4aT4MKOM
nepenagy TUCKY, BCTAHOBMEHUM Y
33aBOCbKOMY HanalITyBaHHi Ha naHeLb
Hacoca, a TakoXK pi3Hi giameTpu chnaHuis

KopwryBaHHs BUCOTU NoAadi BUMK.

KopwrysaHHs BUCOTU Nofadi BBiMK.
(3aBopgcbKi HanawwTyBaHHs)

HIGH
Bucoka vacToTa KoMyTauin (3aBoacbKi
HanawTyBaHHs)

MID

CepepgHs YacToTa KOMyTaUin

LOW
Hun3bka YacToTa KOMyTaUin

HanawTyBaHHs xapakTepy curHanis
SBM CurHan npo poboTty

SBM CurHan npo rotoBHicTb

SBM — curHan npo BBIMKHEHHS MepeXi

«OFF» (CTangapTHe HanawTyBaHHA)
HanawTyBaHHS nig Yac nigTBepaXKeHHs He
3MiHIOOTbCS.

«ON» Y pasi nigTBepa>KeHHs
HanawTyBaHHS CKMAATLCS A0
3aBOMCbKUX.

O6epexxHo! Yci 3pobneHi BpyuHy
HanawTyBaHHs Oyfe BTpayeHo

ON (3aBofCbKi HanawTyBaHHs)
Mpo6HMIA NyCK yBIMKHEHO

OFF
Mpo6HMIA NyCK BAMKHEHO

YCTaHOBNIOETHCA Bif, 2 A0 72 rofd 3 KPOKOM
lron

YCTaHOBMOETLCSA Bi MiHIManbHOro 0
MaKcMMasnbHoro Yncna obeptis Hacoca

HeTanbHiwy iHopMauito AvB. B rnasi
«KBUTYBaHHS NOMMUITOK».

BigobpaxkyeTbcs Tinbkn ansg Ap-c
Ta Ap-v. Binobpa>kyeTbca He ons
BCiX BapiaHTiB Hacocis

MepemMukaHHs/Moamndikauii cnig
POBUTU ANLLE 33 BUMKHEHOTO
Hacoca (Konu ABMryH He npauoe)

Konu akTmBoBaHO 06Me>KeHHs
[0CTyny, He BigobpaxyeTbes. He
BigobpakyeTbcs, AKwo BMS
aKTUBHa.

Konu aktneoBaHo o6MexXKeHHs
[0CTYyny, He BigobpaxyeTbes. He
BigobpakyeTbcs, AKwo BMS
aKkTuBHa. MapameTpu, gki
3MiHIOKOTbCS Yepes 3aBOAChKi
HanawTyBaHHs, AWB. rNaBy
«3aBOACbKi HANALLTYBAHHS».

He BinobpaxkyeTbcs, AKLLLO NPO6HNI
nyck 6yno neakT1BoBaHO

He BinobpaxkyeTbcs, AKLLLO NPO6HNI
nyck 6yno geakTMBoBaHO

BimobpaxkyeTbca nuiue 3a
HasBHOCTI MOMWIIKW.

IHCTpYKLUist 3 MOHTaXy Ta ekcrnyaTauii « Wilo-CronoLine-IL-E, Wilo-CronoBloc-BL-E « Ed.01/2023-04



7.0.0.0 ObMmeXKeHHs

06MeXKeHHS JOCTYMy HeEaKTUBHE (MOXXNUBI

e o e e N

poctyny

Tabn. 20: CTpyKTypa MeHto

12 BuBepeHHs 3 ekcnnyaTtauii

121 BMMKHeHHs Hacoca i TUM4YacoBe
BMBefeHHs 3 eKcnnyaTauii

12.2 BuBeneHHs 3 ekcnnyaTauii i
36epiraHHs

13 TexHiuHe 06cnyroByBaHHs/
peMOoHT

i)

3MiHM) (geTanbHiwy iHdopmauio ams. B
rnasi «AKTUBaLisi/meakTuBaLis 0bMeXeHHS
[ocTyny»)

O6MexKeHHS 0OCTYNy akTUBHE (3MiHK
HEMO>KNUBI) (meTanbHiwy iHdopmauio aus.
B rnaBi «AKTUBaLis/OeakTuBaLis
06MEXKEHHS! [OCTYMy»)

OBEPEXXHO

He6e3neka maTepianbHMX 36MTKiB Yepes neperpiBaHHs!

Mig Yac NpoCTOr HAacoca rapsyi NnepekayvyBaHi cepefoBuLLA MOXYTb
MOLUKOANTUN NOTO YLLiNIbHEHHS.

Micns BUMKHEHHS OyKepena HarpiBaHHs:

* [aiiTe Hacocy nonpauBaTyh CTiNbKY, Wo6 [OCTaTHbO 3MEHLLNTH
TemnepaTypy cepefoBuLLa.

OBEPEXXHO

He6e3neka maTepianbHMX 36MTKiB Yepe3 3aMep3aHHs!
Y pasi Hebe3neku 3amep3aHHs:

* MOBHICTIO CMOPOXXHITb Hacoc, Wo6 3anobirT NOro NOLLKOAXKEHH!HO.

3akpuiiTe 3anipHy apMaTypy B HanipHoMy Tpy6onpoBogi. SKLLO B HamipHOMY
Tpy6onpoBopai ycTaHOB/IEHO 3BOPOTHMI KNanaH i € NPOTUTUCK, 3anipHa apMaTypa Moxke
3anuLWaTUCS BIAKPUTOHO.

He 3akpuBaitTe 3anipHy apmaTypy y BCMOKTyBanbHOMY Tpy6onposofi.

BMMKHY TV Hacoc i goyekaTumcs noro nosHoro Bubiry. CnigkysaTu 3a nnaBHUM BUBIroMm.
SIKLWwo Hebe3nekn 3amep3aHHs Hemae, 3abe3neyTe JOCTaTHIN PiBeHb PiBUHN.

BmumKanTe Hacoc Wwomicaus Ha 5 XBunuH. Lle nonepenykye yTBOpeHHs BiAKnaaeHb B
Kamepi Hacoca.

NONEPEA>XEHHA

He6e3neka ans nogen Ta HABKOJIULIHbOTO cepenoauma!

+ YTunisyinTe BMICT Hacoca i MPOMMUBAIbHY PiAMHY 3rigHO 3
33aKOHOL,aBYNMM MOMOXKEHHSAMMU.

« Tig yac ycix pobiT HOCITb 3aXMCHUI 0T, 3aXMCHI PyKaBULLi Ta 3aXMCHI
oKynspwu.

Mepepn 36epiraHHAM peTenbHO OYUCTITb Hacoc!

MOBHICTIO CMOPO>XKHITb HACOC Ta PeTesbHO Oro NPoMUiATE.

3nuiTe pewuTy NepekavyyBaHOro cepedoBuLLa Ta MPOMMUBAIbHY PiguHYy Yepe3 npobky
ANs 3n1TTS, 36epiTh iX Ta yTunisynte. JJoTpuMymnTecs MicLLeBMX MPUMNCIB Ta BKA3iBOK,
HaBedeHMX y NYHKTi «YTunizauis»!

3aKpuiTe BCMOKTYHOUMI Ta HaMipHWUI NAaTPyOKM KpULLIKaMK.

Micna neMoHTaXky Hacoc Mae 36epiraTncs B Cyxomy MicLli, 3axvLLeHoMy Bif nuny.

Po60Tu 3 TexHiuHOro o6cnyrosyBaHHs: ®axiBeLb Mae 3HaTV NpaBuIa NOBOAXKEHHS 3
po60o4MMM pianHaAMK, LLLO 3aCTOCOBYHOTbLCS, @ TAKOXK MPUNUCHK LLLOA0 IXHbOT yTUAi3auii.
EnekTpuyHi poboTun: pob0oTH 3 eNeKTPoyCTaTKyBaHHAM MAE BUKOHYBATU TiflbKu
eneKTpuK.
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+ P060TH 3 MOHTaXy/DeMOHTaXy: PaxiBeLb MOBUHEH 3HATU, K MPALIOBaTK 3
HeoOXxigHUMW IHCTPyMEeHTaMM Ta NOTPIOHMMYK MaTepianamu ANs KpinaeHHs.

O6cnyroByBaTu Ta NepeBipATN YCTAHOBKY pagvMo AopyyaTn NepcoHany cepBiCHOro
ueHTpy Wilo.

HEBE3IMNEKA

Pu3uk cMepTenbHOro TpaBMyBaHHS Yepes efneKTPUYHUNA

cTpym!

HenpaBunbHa noBediHKa Mig Yac BUKOHAHHS eNeKTPUYHMX pobiT

NpU3BOANTL [0 CMEPTi Yepes yparkeHHs CTpyMoMm!

+ Po60Tu Ha enekTponpunagax mnoBMHEH BUKOHYBATU NNLLE eNeKTPUK.

- lNepep ycima poboTamu Ha arperaTi BUMKHITb Mogaqy Hanpyru Ha
HbOro Ta 3a6/O0KYITE NOro Bif YBIMKHEHHS.

+ TMowKopyKeHHs Ha 3’€gHyBanbHOMY Kabeni Hacoca Mae ycyBaTu
TiNbKW eNeKTPUK.

« [loTpvMyBaTUCS IHCTPYKLIi 3 MOHTa>XKy Ta eKcrJyaTauii Ha Hacoc,
3acobu peryntoBaHHA piBHSA Ta iHLLIe 004aTKOBe Npunagas.

+ 3acoByBaTu abo BCTaBNATH OyQb-L10 B OTBOPU ABUIYHA CyBOPO
3a60poHEHO.

- [icnsa 3aBepLueHHs pobiT 3HOBY BCTAaHOBITb 4EMOHTOBaHI paHille
3aXMCHI NPUCTPOI, HANPUKNAL, KPULLKY KNeMHOI KOpobkn abo Koxxyxu

MyTL.

HEBE3IMNEKA

Pu3uk cMepTenbHOro TpaBMyBaHHs Yepes NafiHHA aeTanen!

Hacoc i noro getani MoxXyTb 6yTu gy><e BaXKKUMK. ¥ pasi nagiHHs
peTanei € Hebe3neka Nopisie, po34aBOBAHHS, YLLUKOOXKEHHS abo
yAapiB, 9Ki MO>XXyTb MPU3BECTM A0 CMepTi.
« Cnip 3aB>XxQu BUKOPUCTOBYBATW BigNOBIAHI NiAMOMHI MPUCTPOI i
ybe3neuvyBaTu geTtani Big nagiHHS.
+ 3ab60pOHeHO 3HAaXOAMUTUCH Mif BaHTa>KeM, LLIO BUCUTb.
« Iip yac 36epiraHHs 1 TpaHCNOPTYBaHHSA Ta nepep ycima poboTamu 3
YCTaHOBKM 7 iHLUMMM MOHTa>XHVMM poboTamMm NoTpibHO
3a6e3ne4ynTn HaginHe NoNoXKEeHHs Hacoca.

HEBE3IMNEKA

He6e3neka ans >XMTTSA Yepes BiANiTaHHS IHCTPYMeHTiB!

Mo>KyTb BigniTaTh iIHCTPYMEHTH, SIKi BAKOPUCTOBYHOTHCA Mif 4ac pobiT 3
TeXHiYHOro 06cnyroByBaHHs Ha Basly ABUryHa, y pa3i TOPKaHHS YacTUHY,
Lo obepTaeTbes. MoXnuBi TpaBMK, 30KpeEMa CMepTebHi!
* |[HCTpyMeHTH, SiKi BUKOPUCTOBYIOTb 47151 PEMOHTHMX PO6iT, MOTPibHO
MoBHiCTio MpnbpaTy nepen yBefeHHaM B Aito Hacoca!

MOMNEPEAXXEHHA

€ He6e3neKa oniKiB YX NPUMep3aHHs B pasi AOTOPKaHHSA [0
Hacoca/ycTaHOBKM.

3ane>kHo Bif, pobo4oro cTaHy Hacoca abo ycTaHoBKM (TemnepaTypa
nepekavyBaHoro CepefoBuLLA) BEC HACOC MOXKE CTAaTW Ly>Ke rapsqmm
UM Oy>Ke XONTOAHUM.
- Mig vyac ekcnnyaTauii TpUMaTmca Ha BigcTaHi!
» J1aTu 0XONOHYTM YCTAHOBL Ta HAacoCy A0 KiMHaTHOI TemnepaTypw!
g vac ycix pobiT cnig HOCUTK 3aXMCHUI OQAT, 3aXMCHI pyKaBuLi Ta
3aXWUCHi OKYNSpY.
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MOMNEPEA>XXKEHHSA

FocTpi Kpomku Ha po6ovomy Koneci!

Ha po6oyomy koneci MoxxyTb hOpPMYyBaTUCS FTOCTPi KpanKu. ICHYE
Hebe3neka BifCiveHHs KiHLiBOK!
» [Ans 3anobiraHHa NopisiB cig HOCUTW 3aXMCHI pyKaBuLi!

@ Mig vac ycix MOHTaXKHWX pobiT AN HanawTyBaHHS NPaBUIIBHOTO
nono>keHHs pobo4oro Koneca B KOpMyCi HACOCa 3aCTOCOBYBATH
MOHTa>KHY BUIKY!

MoHTa»kHa BUnKa Ans pobiT 3 HanalTyBaHHS

13.1 KoHTponb ekcnnyaTauii

OBEPE>XXHO

He6e3neka maTepianbHUX 36UTKiB!

HeHane>kHWi pe>kum poboTn MOXKe MOLLIKOAUTU HacocC abo [BUMYH.
EkcnnyaTauis i3 3aKpuTOoto 3aMipHOK apMaTypoko € KPUTUYHOLO, a 33
YMOBW NepekayyBaHHs rapsa4mx piguH — 30BciMm Hebe3neyHoto. He
MO>XHa gonyckaTu, wob Hacoc npautosas 6e3 NoToky binbLue 1 xB.
HakonunyeHHs eHeprii NpM3BOAMTbL [0 NeperpiBaHHA, WO MoXKe
noLuKoAnTM Basl, poboye Koneco i KoB3atoye TopLeBe YLiNbHEHHS.

+ Hacoc Mae npauoBaTy TiNbKU i3 NepekavyBaHUM CepefoBULLEM.

+ He ekcnnyaTyinTe Hacoc i3 3aKpUTOKO 3anipHOI0 apMaTypoko y
BCMOKTYBanbHOMYy Tpybonposofi.
+ He ekcnnyaTy#Te HacoC MPOTArOM JOBrOro 4acy i3 3aKpuTor

3anipHo apmaTypoto B HanipHoMy Tpybonposogi. Lie moxxe
BMKITMKATW NeperpiBaHHs nepekayyBaHoro cepefoBuLLa.

Hacoc 3aB>xxam noBUHEH NpaLoBaTh CNOKIiHO | 6e3 Bibpauin.

13.2 Po60TH 3 TeXHi4YHOro
o6cnyroByBaHHS

PerynapHo nepesipanTe repMeTUUHICTb CTaTUMHUX YLLiNbHEHD | YLLINIbHEHHS Bana.

Ha Hacocax 3 KOB3HUMM TOPLEBMMM YLLINbHEHHSMM Mif Yac eKcnnyaTalii Moxe
BUHWKATU NVLLE HE3HAYHA HerepMeTUYHICTb. Afe SKLLO YLLiNbHEHHS MA€E 3HAYHY
HerepMeTUYHICTb, TO MOBEPXHi YLLiMbHEHHS 3HOLUEHI. YLLinbHeHHS HeoBXigHO 3aMiHNTK.
TepMiH ekcnnyaTaLii KOB3HOrO TOPLLEBOTO YLLiNIbHEHHS 3HAYHOI MIPOIO 3aNTEXNUTH Bif,
ekcnyartauinHux ymos (TemMneparypa, TUCK, XapakTepUCTUKM CepefoBmLLa).

Wilo pekoMeHay€e KOPOTKOYACHO BMUKATW pe3epBHi HACOCU He MeHLLe OHOro pasy Ha
TU>XKAEHb, W06 3ab6e3neunTy iXHIO NOCTINHY eKcnnyaTauiiHy roTOBHICTb.

MioBeneHHs NOBITPSA [0 KOPMNyCy ABWUrYHa CNif NepeBipsTY Yepes perynspHi iHTepsanu
Yacy. 3aCMiveHHs NepeLLKOAXKAE OXONO0OXKEHHIO ABUTYHA Ta eNeKTPOHHOrO MOAY M.
SIKLO NOTPiBHO, yCYyHbTE 3aCMiYeHHS 1 NOHOBITb 6e3nepeLLKoaHe NigBefeHHs NoBITPS.
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13.3 3NMBaHHSA Ta OYMULLEHHS

MOMNEPEA>XXEHHSA

He6e3neka gns niogei Ta HABKOJSIULWIHbLOTO cepenoauu.la!

« YTunisyiTe BMICT Hacoca  NPOMMUBAIbHY PiAMHY 3rigHO 3
33aKOHOL,aBYMMM MOMOXKEHHSAMMU.
« Tip Yac ycix pobiT HOCITb 3aXMCHUI 0T, 3aXMCHI PyKaBULLi Ta 3aXUCHI

OKYISIpW.
13.4 3amiHa KOB3al040ro TOpLEeBoro Y no4aTKoBuMI nepiod, pob0TM MOXKYTb BUHUKATV HEe3Ha4Hi KpanesbHi BUTOKKU. Tak camo i
yLWinbHEeHHs nig Yac HopManbHOT poboTH Hacoca MNOsIBa HE3HAYHOI KiNIbKOCTi BOMOTN € HOPMaIbHOHO.

Cnip npoBOANTM perynsapHui BisyanbHU KOHTPOSb. 33 H4iTKO MOMITHOTO NPOTiKaHHS
3aMIHUTY YLUINbHEHHS.
KomnaHis Wilo nponoHy€e peMOHTHWUIA KOMMNIEKT, Y SKOMY € HEOOXiAHI YaCTUHN Ha 3aMiHy.

JdeMoHTaX:

NOMNEPEA>XXEHHSA

He6e3neka oniky!

Y pasi BUCOKOI TeMMepaTypu nepekadyBaHOro CepefoBuLLa Ta TUCKY B
cucTemi NoTpibHO NonepeaHbO [aTW HACOCY OXOMOHYTU Ta 3HU3UTYU B
CUCTEMI TUCK.

1. 3HecTpyMWUTW yCTaHOBKY Ta 3aXMCTUTU Bif HECaHKLIOHOBAHOro NOBTOPHOTO
YBIMKHEHHS.

MepeKoHaTUCS y 3HECTPYMIIEHHI.
3azemnuTu poboyy 30HY Ta 3aKOPOTUTMU.

3aKpuTK 3anipHy apmaTypy nepen HaCoCOM i 3@ HUM.

uoF N

CKWHYTM TUCK Y HACOCi, BIOKPUBLUM BEHTUNALIMHMIA KnanaH (Fig. I/l, nos. 1.31).

@ BKA3IBKA
Mg Yac BUKOHAHHS BCix Noganblumnx pobiT 4OTpMMyBaTumCS

nepenbayeHnx Ans BiANOBIGHOrO TMNY Pi3bbU KPYTHUX MOMEHTIB
3aTaryBaHHs (Tabnmus «KpyTHi MOMEHTW 3aTAryBaHHs»)!

6. Bip’emHaTu Big KNeM OBUTYH Ta MepexxeBi Nifg’eqHyBanbHi NiHil, aKLWo kabenb 3aHagTo
KOPOTKMI ONS AEeMOHTaXYy.

7. [LemoHTyBaTu 3axucHmit koxxyx mydu (Fig. I/ll, nos. 1.32) 3a gonomoroto
BiAMNOBIQHOIO IHCTPYMeHTa (Hanpuknag, BUKpPYTKM).

8. Tocnabutu reunTn MydTu (Fig. I/, nos. 1.5) Ha 6noui MydTH.

9. BimkpyTWTu rBuHTW Ans kpinnexHs asuryna (Fig. I/ll, nos. 5) Ha dnaHui ABuryHa Ta 3a
O0MOMOrOH0 BiANOBIAHOMO NiQiiManbHOro NMPUCTPOIO 3HATU NPUBOL, 3 Hacoca.

10. BigkpyTvBLuM rBUHTY KpinneHHs nixTapa (Fig. I/il, nos. &), 3HaTn 3 kopnycy Hacoca
610K nixTaps 3 My@TOt0, BaNioM, KOB3HUM TOPLLEBUM YLLiNbHEHHAM | po6o4nm
KOnecom.

11. BigkpyTwTu raiiky kpinneHHs po6odoro koneca (Fig. I/ll, no3. 1.11), 3HsTy 3aTUCKHY
wawnby nig Heto (Fig. I/il, no3. 1.12) ta cTarHyTn poboue koneco (Fig. I/ll, nos. 1.13) 3
Bana Hacoca.

12. [eMoHTyBaTu KomneHcauiinty wanby (Fig. I/ll, no3. 1.16) i 3a noTpe6u npuamMaTuyHy
wnoHky (Fig. I/il, nos. 1.43).

13. 3uATV KOB3He TopueBe ywinbHenHs (Fig. I/, nos. 1.21) 3 Bana.
14, ButarnyTu 3 nixtapa mydTy (Fig. I/ll, nos. 1.5) 3 Banom Hacoca.

15. PeTenbHO O4NCTUTM NPUNAcOBaHi/KOHTaKTHI MOBepXHi Bana. Y pasi NoWwKoO>KeHHs
Bafla MOro Chif TakoXK 3aMiHUTL.
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16. BupanuTtu 3 hnaHus nixTapst ONOpHe KifbLie KOB3HOTO TOPLIEBOTO YLLiNbHEHHS 3

MaHXeTol0, a TaKOX yLLinbHIoBanbHe Kinbue (Fig. I/1, no3. 1.14). OuncTuTH Micus
YLiNbHEHb.

MoHTaXx

1.

10.

13.
14.

15.
16.

HoBe onopHe KifbLie KOB3HOTO TOPLIEBOTO YLLiNbHEHHS 3 MaHXETOI BTUCHYTU B
FHI300 yWinbHeHHs hnaHus nixTaps. Sk 3maLlyBanbHUi 3aci6 MoXHa
BMKOPWCTOBYBATM 3BUYaNHMIA 3acib 4na MMTTS nocyay.

Y na3 rHi3ga yLwinbHBanbHOro KinbLs B MiXTapi BCTaBUTU HOBE YLUiNbHIOBaNbHe
Kinbue.
MepeBipnUTK NpMNacyBanbHi NOBepxHi MydTK, 3a NOTpebn 0UYNCTUTK Ta 3N1erka

3MacTUTH.

Yawkn MydT¥ 3 NoKNageHnMU MidkK HUIMIW KOMMeHcauinHumu wanbamu nonepeaHbo
BCTAHOBWTU Ha Ban Hacoca Ta 06epe>kHo BCTaBUTM NonepefaHbo 3MOHTOBaHUA 610K
Bana MmydgTu B nixTap.

HaTarHyTv HoBe KoB3atoye TopLeBe YLifIbHEHHS Ha Barn. 1K 3MalLlyBanbHUI 3acib
MO>KHa BUKOPMCTOBYBATM 3BMYaIHMIA 3aCi6 ona MuTTa nocyay (3a noTpebu 3HoBy
BCTaBUTV NPU3MaTUUHY LIMOHKY Ta KOMMEHCYHoUy Lwaiby).

3MoHTYyBaTK poboye Koneco 3 nigknagHoto (-nmm) waiboto (-amu) Ta raiikoto,
3aKOHTPWTM Ha 30BHiLLHLOMY AiameTpi pobouoro Koneca. He gonyckaTu
MOLLKOAXKEHHS KOB3aKUO0ro TOPLEBOTO YLLiNMbHEHHS Yepe3 NepeKoLlyBaHHSI.

MonepeaHbO 3MOHTOBaHMI 610K NixTaps 06epe>xxHO BCTaBUTM B KOPMYC Hacoca Ta
MPUrBUHTUTU. TpU LbOMY YTPUMYBATK 06epTasnbHi YacTUHW MydTH, Wo6 He
MOLIKOANTY KOB3atoue TopLieBe YLLiNbHEHHS.

Tpoxw BiAKPYTUTU TBUHTM My TK, 311€rka BiGKpMUTY NoNepeaHbo 3MOHTOBaHY MydTy.

3a 4onoMoroto BignNoBigHOro NigiimManbHOro NPUCTPOKO BCTAaHOBUTYW OBUMYH Ta
3’€QHaTU FBUHTaMW NiXTap 3 OBUTYHOM.

Mi>k nixTapem i My ToK BCTaBUTY MOHTaXHY BUIKY (Fig. 47, no3. 10). MoHTa)Hy BUIIKY
cnig BcTaBmTym 63 3a3opy.

Cno4aTKy TPOXu 3aTarHy T rBuHTu MydTu (Fig. 11, nos. 1.41), w06 4awkm mydTu
NpUAArani 0o KoMneHcauinHmx wano.

MoTiM piBHOMIPHO MPUrBMHTUTY MyDTY. MpK LbOMY NpMUNUCcaHa BiACTaHb 5 MM MiX
nixTapem Ta My TO HaJ, MOHTAXKHOK BUIKOK BCTAHOBMIOETbCS aBTOMATUYHO.

3HATU MOHTa>XKHY BUIIKY.

YcTaHoBUTM TpyOONpPOBOAY BUMIpPIOBAHHS TUCKY AaTyMKa nepenagy TUCKY; 3a
HasABHOCTI.

YCTaHOBUTYM 3aXUCHUN KOXKYX MY TH.

3HoBYy npuenHaTh kabenb Nig’eqHaHHA [0 MepeXi Ta kabenb [aTtumka nepenagy TUCKY;
33 HasiBHOCTI.

@ BKA3IBKA
JoTpuMyBaTUCs 3ax0[iB yBeAeHHs B ekcnnyaTauito (aus.

rnasy «BBefeHHs B eKCryaTaLiio»).

17.
18.

BigkpuWTw 3anipHy apmaTypy nepeg HacOCOM Ta 3a HUM.

3HOBY BBIMKHYTM 3aXMUCT 3aN06i>KHUKOM.
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13.5  3amina geuryHa/npusona

13.5.1 [eMOHTaX eNneKTPOHHOro Mopayns

HEBE3IMNEKA

Pusuk CMepTeJIbHOro TpaBMyBaHHS eJIeKTPUHHUM CprMOM!

HenpaBunbHa noBefiHKa nig Y4ac BUKOHAHHS eNeKTPUYHMX pobiT

NpU3BOANTbL A0 CMEpPTi Yepes yparkeHHs CTpyMom!

» Po6oTu Ha enekTponpunagax noBUHeH BUKOHYBATU NULLE €NTEKTPUK.

+ Mepepn 6yab-sKMMU poboTamMmn 3HECTPYMUTM arperar, 3abe3neynTu
3aXMCT Bif MOBTOPHOrO BBIMKHEHHS Ta 3a4eKaTu 5 XB.

« Cnig nepeBipuTy, UM 3HeCTPYMIeHi BCi Nig’egHanHs (Takox
6e3MoTeHLiNHi KOHTaKTK).

+ 3acoByBaTu abo BCTaBNATY OyAb-LL0 B OTBOPY €IEKTPOHHOrO
MoAyns CyBopo 3abOpOHEeHO.

« [MowkopyKeHHs Ha 3’eAHyBanbHOMY kabeni Hacoca Mae ycyBaTu
TiNbKW eNeKTPUK.

+ JloTpuMyMTeCs iIHCTPYKUI i3 MOHTaXKy Ta eKcnyaTaLii Ha Hacoc,
ABWIYH Ta iHLe npunagas.

« [Micnd 3aBepLueHHs pobiT 3HOBY BCTaHOBITb 4EMOHTOBaHI paHille
3aXMCHi NPUCTPOI, HANPUKNag KPULLKY MOOYNS.

HEBE3IMNEKA

Pu3unk cMepTenbHOro TpaBMyBaHHS Yepe3 KOHTaKTHY Hanpyry!
Y BigKnio4YeHOMyY CTaHi B eNeKTPOHHOMY MogyJli yepes
Hepo3paa>kKeHi KOHAEHCATOPU MOXKEe 3aNULIaTUCS BUCOKA
KOHTaKTHa Hanpyra.
TopKaHHS CTPYMOBIGHMX YaCTWH NPYU3BOAUTL A0 CMePTi ab0o THXKKMX
Tpasm!
« [MepL Hi>K NOYMHATKY NPaLIOBATY 3 HACOCOM, CJTif, BUMKHYTU Hanpyry
>KMBIIEHHS Ta 3a4eKaTu 5 xB.
« TlepeBipnTK, UM 3HECTPYMAEH yci nig’eaHaHHA (Takox 6e3noTeHUinHi
KOHTaKTHK).
+ 3acoByBaTyu abo BCTaBNSTH ByOb-LL0 B OTBOPU €JIEKTPOHHOIO
Mofayns cyBopo 3abopoHeHo!

[JemonTax, mogyni 1,5...7,5 kBT 1. BigkKNO4YMUTM YCTAHOBKY Bif Hampyru Ta 3axMcTUTK Bif HECAHKLIOHOBAHOro NOBTOPHOrO
YBIMKHEHHS.

3aKkpuTK 3anipHy apMaTypy nepeg HacoCoM Ta 3a HUM.
MepeKkoHaTUCh Y 3HECTPYMIEHH.
3a3eMnnTV poboyy 30HY Ta 3aKOPOTUTU.

Big’egHaTn npoBig Nig’eAHaHHA 00 MepeXXi. 3a HasgBHOCTI NpmMbpaTu kabenb gaTymka
nepenagy TUCKY.

AKLL0 NoTpibHO, BUOAANMUTY iHWi Kabeni (Dasadis, curHanisauii Towo).

3HATY rBMHTM Ta 3y6uacTi WwWaiibm (no3. 1) i NoTArHy TV eneKTpoHHUI Moay b
BEPTUKaIbHO JOropMU.

Fig. 48: 3amiHa enekTpoHHOro Moayns OBEPE>KHO

He6e3neka maTepianbHux 36MTKiB Yepes BiACyTHIiCTb
eneKTpoHHoro mogyns!

Hopmaanvu?l PEXXUM Hacoca MO>KNMBWUI NnLLe 3 YCTaHOBJIEHUM
efleKTPOHHUM mMoaynem!

be3 YCTAaHOBJ1EHOTO eJIEKTPOHHOIro Mmoayna I'Ii,D,KJ'I}O“I&lTVI abo
eKcnyaTyBaTu Hacoc 3abopoHeHo!
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BKA3IBKA

[eMOHTa>XK i MOHTa>X eNleKTPOHHOro Mogynsi NoTpi6Ho

30iMCHIOBATU 3rigHO 3 IHCTPYKUIEIO, KA [,003€ETbCS [0 3aMacHUX
YacTuH!

OBEPE>XXHO

He6e3neka maTepianbHUX 36MTKIB Yepe3 He[OCTaTHIO
BEHTUNSLIIO eNeKTPOHHOro Mopynsi!

Y pasi NoTY>XHOCTi ABUTYHIB = 11 KBT B eneKTpOHHUI Moay b ANs
oxosiof KeHHs BOY[,0BaHO BEHTUNATOP i3 peryntoBaHHSAM 3a YUCNOM
06epTiB. BeHTMNATOP aBTOMaTUYHO BMUKAETbLCSH, LLOWHO TemMnepaTypa
papiaTtopa csrae 60 °C.

BeHTUNATOP YCMOKTYE 330BHi NMOBITPS, 1Ke MPOXOANTb Y3[0BX
30BHILLHbOI NOBepPXHi pagiaTopa. BiH npautoe nuwe ToAi, konu
eNeKTPOHHUA MOAYNb 3HAXOAUTbCS MiJ HaBaHTaXKEHHSAM. 3ane>KHo Bif,
YMOB eKcrnnyaTauii BEHTUNSTOP BCMOKTYE MU, SKUIN MOXKe
HakKoMMyyBaTUCb Yy padiaTopi eNeKTPOHHOro Mogyns.

+ 3anoTy>HocTi = 11 KBT enekTpoHHi moayni cnifg perynsapHo
nepesipATM Ha BIACYTHICTb 3abpyAHEHHS.

+ 3anoTpebu BeHTUNATOP i pagiaTop chif 04NCTUTHU.

13.5.2 MoHTax

MoHTa> NoTPi6HO BUKOHYBATH 3 BUKOPUCTAHHAM AeTanbHUX KpecneHb 3 rnasu

«JleMOHTaXK» i 3aranbHUX KPecneHb 3 raBu «3anacHi YacTUHU».

*  OuncTiTb OKpeMi geTani nepe MOHTaXKeM i mepesipTe iX Ha 3HOLLEHHS. 3aMiHITb

NMOLUKOOXKEHI Y1 3HOLLEHI [eTani Ha OpuriHanbHi 3aN4acTUHMN.
* 3MacTiTb Micus BCTAHOBJEHHS Meped MOHTaXXeM rpadiToM Um cxoXXmmm 3acobamm.
« [lepeBipTe KinbLeBi yLiNbHEHHS Ha NpegMeT MNOLUKOAXKEHb | 3aMiHiTb iX, AKLLO

noTpibHo.

e [nacki ywinbHeHHa NOTPiGHO MiHATK B ByAb-aKOMY BMNAOKYy.

HEBE3MNEKA

Pusuk cMepTenbHOro TpaBMyBaHHS Yepes eNneKTPUHHUIA
cTpym!

HenpaBunbHa noBefiHKa Mig Yac BUKOHAHHS eNeKTPUYHMX pobiT
NpU3BOANTL [0 CMEPTi Yepes yparkeHHs CTpymMom!

Po60TK Ha enekTponpunagax noB1HeH BUKOHYBATU NLLE eNEKTPYK.
Mepepn yciMa poboTamu Ha arperaTi BUMKHITb Nodadvy Hampyru Ha
HbOro Ta 3abNOKYyINTe NOro Bi YBIMKHEHHS.

lMoLUKOA KEHHS Ha 3’eAHyBanbHOMY Kabeni Hacoca Mae ycyBaTtu
TiNbKN eNeKTPYK.

JoTpuMmyinTecs iHCTPYKLIN i3 MOHTaXy Ta eKcryaTauii Ha Hacoc,
ABUWTYH Ta iHWe npunapas.

3acoByBaTy abo BCTaBNSTH Oy Ob-LL0 B OTBOPU €IEKTPOHHOIO
mopyns abo ABuUryHa cyBopo 3abopoHeHo.

3ab60poHSAETLCS eKCnIyaTyBaTh Hacoc 6e3 ycTaHOBMIEHOTO
eneKTPOHHOro Moayns.

Micns 3aBepLueHHs pobiT 3HOBY BCTAHOBITb AEMOHTOBAHI paHiLle
3axMCHi NMPUCTPOI, HaNpUKNag KPULLKY Mogynsi abo KOXKyxu My Tu.

®

BKA3IBKA

HoTpuMyiTecs KpecneHb y rnasi «3anacHi YacTUHM».
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13.5.2.1 MoHTaXX eneKTpOHHOro Moayns

MonTax, mogyni 1,5 ... 7,5 kBT

Fig. 49: 3’'eQHaHHs eNeKTPOHHOro Moayns 3
ABUIYHOM

72
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HEBE3IMNEKA

PY3uK cMepTenbHOro TpaBMyBaHHS eNIeKTPUYHUM CTpyMoMm!

HenpaBunbHa noBefiHKa nifg, Y4ac BUKOHAHHS eNeKTPUYHMX pobiT

NpU3BOANTb A0 CMePTi Yepes yparkeHHs CTpyMom!

+ Pob6oTu Ha enekTponpunagax noBUHeH BUKOHYBATUN NULLE €NTEKTPUK.

« Mepepn 6yab-sKMMU poboTamMun 3HECTPYMUTK arperart, 3abe3neynTu
3aXMCT Bif MOBTOPHOIO BBIMKHEHHS Ta 3a4eKaTu 5 XB.

« Cnig nepesipuTy, YW 3HECTPYMIIEH BCi Nig’eqHaHHs (Takox
6e3MoTeHLiNHI KOHTaKTK).

+ 3acoByBaTtu abo BCcTaBnATY OyOb-L10 B OTBOPY €NEKTPOHHOTO
MoAyns cyBopo 3abopoHeHO!

« TMowkopyKeHHs Ha 3’eAHyBanbHOMY kabeni Hacoca Mae ycyBaTu
TiNbKM eNeKTPUK.

« JoTpuMyMTecs iIHCTPYKLI 3 MOHTaXy i ekcrnyaTauii Ha Hacoc,
ABWIYH Ta opaTkose npunapas!

« lMicng 3aBepLueHHs pobiT 3HOBY BCTaHOBITb [EMOHTOBaHI paHille
3aXMCHi NPUCTPOI, HaNPUKNag, KpULLKY Mogyns!

3azemnuTn poboyy 30HY Ta 3aKOpOoTUTU. Big'egHaTv NpoBia Nig’egHaHHA 0o Mepexi. 3a
HasBHOCTI NpmnbpaTn Kabenb gaTymkKa Nnepenagy TUCKY.

YCTaHOBUTY Ha KOHTAKTHY MOBEPXHIO MiX eNeKTPOHHUM MOAynem Ta ABUTYHOM HOBe
YLWiNbHIOBANbHE KinbLe.

BTUCHYTM eNeKTPOHHU MOAY b BEPTUKANbHO BHW3 Y KOHTAaKTX ABUIyHa Ta 3aKpinuTm
BUHTaMM i1 3y6uacTumm wanbamm (nos. 1).

BupanuTu KpuLLKy mogyns.

Mig’eqHaT NpoBig Nip’eQHaHHSA [0 MepeXxi.

3a HasBHOCTI Nig’eQHaTK Kabenb AaTyvka nepenagy TUCKY.

LLlopo BCix iHWMX KabenbHWX Nig’eQHaHb AMB. rNaBy «EnekTpuyHe Nig’egHaHHA».
PeTenbHO 3aKpUTK Ta 3aKPIiNUTU FBUHTAMUN KPULLIKY MOLYTIS.

LLlopo kabenbHux Nig’e4HaHb i 3aKpinaeHHS KPULWKKM MOAY NS AMB. TaKoXX Tabnuuo
«KpyTHi MOMEHTM 3aTAryBaHHS rBUHTIB 15 €IEKTPOHHOTO MOy Is».

YHeBHinCﬂ, L0 KpanesibHa BOJiOra Hée MOJ>Ke NoTpanuTu B eﬂeKTpOHHMﬁ MoAaynb.

3irHyTv Kabenb nopap, i3 kabenbHUM pi3bb0BMM 3’€QHAHHAM Y BUrNAAI BiABIAHOI NeThi.
3aKpUTKM Ta WiNbHO NPUrBUHTUTU HASBHUMM YLLiNIbHIOBANbHUMM Wanbamn He3afisHi
KkabenbHi BBOOMW.

OBEPEXXHO

He6e3neka maTepianbHMX 36MTKIB Yepes BiACyTHICTb
enekTpoHHoro monyns!

HopManbHWU pe>xxnum Hacoca MOXKMBUIA NWLLE 3 YCTaHOBEHUM
efleKTPOHHUM mMoayem!

be3 ycTaHOBNEHOro eNeKTPOHHOro MoAy N4 nig’eqHyBaTh abo
eKcnnyaTyBaTh Hacoc 3a6opoHeHo!

@ BKA3IBKA

[eMOHTa)XK i MOHTa>X eNleKTPOHHOro Mogynsi NoTpi6Ho
3[iCHIOBATHU 3TiAHO 3 IHCTPYKLUIi€lO, IKa AOAAETLCSA [0 3aNacHUX
YyacTuH!
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OBEPE>XXHO

He6e3neka maTepianbHUX 36MTKIB Yepe3 HeQOCTaTHIO
BEHTUNSALIIO eNleKTPOHHOro Mopyns!

Y pasi noTy>HOCTi ABUrYHiB = 11 KBT B eNeKTPOHHMIA MOAY b ONs
0Xos100 KeHHs BOY[,0BaHO BEHTUNSATOP i3 peryntoBaHHSM 3a YNCIIOM
06epTiB. BeHTMNATOP aBTOMaTUYHO BMUKAETbLCS, LLLOVWHO TemMnepaTypa
papiaTtopa csrae 60 °C.

BeHTUNATOP YCMOKTYE 330BHi MOBITPS, IKe MPOXOJNTb Y3[0BX
30BHILUHbOT MOBEPXHi pagiaTopa. BiH npautoe nuwe Todi, konu
eIeKTPOHHWUA MOZYMb 3HAX0OUTbCS MiJ HaBaHTaXKEHHSAM. 3aneXXHO Bif,
YMOB eKCrnyaTauii BEeHTUNSTOP BCMOKTYE MU, IKUIN MOXKe
HakKoMM4yBaTUCb Y pagiaTopi eNeKTPOHHOro Mogyns.

+ 3a noTy>HoCTi = 11 KBT eneKTpOHHi MoAyni cnig perynapHo
nepesipATY Ha BIACYTHICTb 3abpyAHEHHS.

» 3anoTpebu BeHTUNATOP i pagiaTop cnig 0YNCTUTMN.

Pi3b6a KpyTHUI A MOMEHT IHCTpyKUif 3
3aTAryBaHHA MOHTaXy
[H-m] £10 %
KepyBanbHi knemu - 0,5
Knemwu >xvBneHHs - 1,5..7,5kBT1: 0,5
11..22kBT1: 1,3
Knemu 3asemnieHHs  — 0,5
EnekTpoHHMI - 4,0
MOAynb — ABUTYH
(3’emHyBanbHi
TBUHTM)
Kpuiika mogyns 1,5..7,5 kBT: M4 1,5..7,5kBT: 0.8
11..22 xBT: M6 11..22 kBT: 4,3
HakupgHa ranka M12x1,5 3,0 1 kabenbHe Hapi3He
KabenbHoOro M16x1.5 6.0 3’egHaHHa M12
Hapi3HOro 3’eQHaHHA pe3epByeTbCs ANs
M20x1,5 8,0 3’€[IHYBamNbHOIO
M25x1,5 11,0 nposofy
ML0X1,5 16 OnuioHanbHOro
paTynka nepenagy
TUCKY

Ta6s. 21: KpyTHi MOMEHTM 3aTAryBaHHS IBUHTIB 41 e/IEKTPOHHOTO MOAY s

13.5.3 KpyTHi MOMEHTH 3aTSryBaHHs

3aBXxpu 3aTAryBaTu reBMHTU HaBXpecCT.

rBUHTIB . s
Pisb6oBe 3’eAHaHHSA KpyTHun
Micue Po3mip / knac MOMEHT

. . 3aTAryBaHHA
MiLHOCTi
H-m =10 %
Po6oue Koneco — Ban” D28 M14 A2-70 70
Po6oue Koneco — Ban®” D38 M18 145
Po6oue Koneco — Ban” D48 M24 350
Kopnyc Hacoca — nixTap M16 8.8 100
JlixTap — ABUryH M8 25
TlixTap — ABUryH M10 35
JlixTap — ABUryH M12 60
JlixTap — ABUryH M16 100
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3anacHi YaCTUHU

Pi3b60Be 3’eQHaHHSA KpyTHum
Micue Posmip / knac MOMEHT
. ’ 3aTAryBaHHsA
MiLHOCTi
H-m =10 %
MychTa? M6 10.9 12
MychTa? M8 30
MychTa? M10 60
MycTa? M12 100
Mydra? M14 170
MycTa? M16 230
OnopHui 610k — Kopmnyc M12 8.8 60
Hacoca M16 100
OnopHuit 6ok — onopa Hacoca M20 170
OnopHui 610K — ABUTYH M24 350

IHCTPYKUif 3 MOHTaXYy.

1) Ons 3maLeHHs pisbbu BukopuctoBysaTv Molykote® P37 abo woch nogibHe.

2) PiBHOMIpHO 3aTATHYTW FBUHTMW, GOTPUMYBATUCh OHAKOBOrO 3a30py 3 060X 60KiB.

Tabn. 22: KpyTHi MOMEHTM 3aTATyBaHHS

3amMoBnANTe OpUriHanbHi 3anacHi YacTMHM NuLe Yepe3s KBanigikoBaHux axisuis abo
cepsicHMI LeHTp Wilo. o6 YHUKHYTW 0O0AaTKOBUX MUTaHb i MOMUIIKOBMX 3aMOBIIeHb, Y
3aMOBJIEHHI KOXKHOTO pasy Cnif ykasyBaTu BCi AaHi, HaBeJeHi Ha 3aBOACbKin Tabnnyui
Hacoca Ta npvBoAa.

OBEPE>XXHO

He6e3neka maTepianbHUX 36UTKiIB!

DYHKLIOHYBaHHS HacoCa rapaHTYETbCS, NTMLLIE KON BUKOPUCTOBYHOTLCS
opwuriHanbHi 3aN4acTUHN.

BrvKopucTOBY#Te BUKITOYHO OpUriHasnbHi 3anacHi YactuHn Wilo!

MoTpibHi Ans 3aMOBNEHHS 3aNacHMX YaCTUH [aHi: HOMepW 3anacHUX
YaCTWH, Ha3BM 3aMacHUX YacTUH, YCi AaHi 3 3aBOACbKMX Tabnnyok
Hacoca Ta npuBofa. HaBefeHHs UMx daHuX [ONOMOXKe YHUKHYTU
3BOPOTHMX 3aMNUTIB i MTOMWUITKOBUX 3aMOBMEHb.

®

BKA3IBKA

Mig 4ac ycix MOHTaXKHUX Po6IT AN HanawTyBaHHS NPaBUIIbHOTO
nono>eHHs poboyoro Koneca B KOpMyci Hacoca NOTpibHa MOHTaXHa
BMKal

Po3znogin By3nis aus. Ha Fig. I/

O S

KomnnekT ans MydTa (B 360pi)
3aminm (8 360pi)
1.1 Poboue koneco 2 OsuryH
(komnnekT):
1.11 laika 3 Kopnyc Hacoca (komnnekr):
1.12 3aTuCcKHa Wwakba 1.14 YuwinbHioBanbHe
KinbLe
1.13 Po6oue koneco 3.1 Kopnyc Hacoca (IL-E/
BL-E)
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YuwinbHioBanbHe
Kinbue

3arnywku gns
nig’eqHaHb ons
npunagis
BMMIipIOBaHHS

1.15 KomneHcytoua 33 Mepemukatouni
wanba knanaH <DN 80
(nuwe Hacocm DL-E)
1.16 KomneHcytoua 3.4 Mepemunkatouni
wanba knanaH = DN 100
(nuwe Hacocm DL-E)
1.2 KoB3atoue Topuese 3.5 PisbboBa 3arnyLuka
yLLiNbHEeHHS AN ApeHaXKHOro
(komnnexT): oTBOpPY
111 lanka 4 [BUHTM KpinneHHsa ons
TpuMmaua / kopnyca Hacoca
112 3aTunckHa wanba 5 [BUHTM KpinneHHsa ons
[BUryHa/TpyMaya
1.14 YWinbHtOBanbHe 6 laka gna KpinneHHs
Kinbue [BUryHa/Tpymaya
1.15 KomneHcytoua 7 MipknapHa warnba ans
wanba KpinneHHs asuryHa/
TpUmaya
1.21 KoB3atoue Topuese
YLWiNbHEHHS
1.3 Tpumay (komnnekT):
1.11 laika 10 MoHTaxkHa Bunka (Fig. 47)
112 3aTnckHa warnba 11 EnekTpoHHMI MOy b
1.14 YuwinbHioBanbHe 12 [BUHT KpinneHHs
KinbLe eneKTPOHHOro Moy ns/
ABUIyHa
1.15 KomneHcytoua
wanba
131 BeHTunauinHum
KnanaH
1.32 3aXUCHUIN KOXKYX
MyTH
1.33 INixTap
1.4 MydTa/san
(komnnexT):
111 larka
1.12 3aTuckHa wanba
114 YwWinbHtoBanbHe
KinbLe
1.41 MydTa/Ban y 360pi
1.42 Mpy>XunHHe
CTOMOpHE KinbLie
1.43 Mpu3maTtnyHa
LUMOHKA
1l.44 TBUHTU MyDTK

Ta6s. 23: Tabnuus 3anacHUX YacTUH
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15 HecnpaBHocTi, ix npuumHu Ta

YCYHEHHs HEBE3INEKA

Pu3uK cMepTenbHOro TpaBMyBaHHS Yepes eneKTPUYHUIA CTPYM.

HenpaBunbHi Aii nig Yac BUKOHAHHS enekTpuyHuX pobiT npu3BoasThL [0
CMepTi Yepe3 yparkeHHs CTPYMOM.

+ Pob6oTu 3 enekTpoobnagHaHHSAM [OPYYaTH TiNbKMU eNeKTPUKY.

« JoTpumymnTecs MicLieBUX NPUMNUCIB.

MOMNEPEA>XXEHHSA

He6e3neka TpaBMyBaHHS Yepe3 KOMMOHEHTH, L0
ob6epTatoTbcs!

Poboua 30Ha Hacoca mae 6yTu BinbHOO Bif, Ntoden. Hebesneka
TpaBMyBaHHs!

» To3HaunTn  obropoanTn poboyy 30Hy.

+ YBIMKHYTW Hacoc, Konun B poboYii 30Hi Hemae Ntoaen.

+ SKLLO XTOCh 3ane B pobo4y 30HY, HACOC HeramHO BUMKHYTHU.

NOMNEPEA>XXEHHSA

FocTpi KpOoMKM Ha po6ovomy Koneci!

Ha po6oyomy koneci MoxxyTb hOpMYyBaTUCS FOCTPi Kpanku. ICHyE
Hebe3neka BigciYeHHS KiHLiBOK!
« [Ans 3anobiraHHa NopisiB cnig HOCUTW 3aXUCHI pyKaBuLi!

MopanbLui Aii 3 ycyHeHHs HecnpaBHoCTEN

SIKLLIO HaBeAEeHi TYT MYHKTW He [OMOMOIN YCYHYTW HECNPaBHICTb, 3BEPHITbCS A0
cepBicHOro LeHTpy. CepBiCHUIA LIeHTP MOXKe [OMOMOITU HAaCTYNMHUM YMHOM:

* HapgaTu gonomory TenedoHom abo B NMCbMOBOMY BUTNSAI;

° MiATPMMATK Ha Micui;

* nepesipnTy abo BiopeMOHTYBaTK Ha 3aBOAi.

3a KOPUCTYBAHHA MOCAYraMmn HaLLOro CepBIiCHOTO LIEHTPY MOXKe CTAryBaTUCS AO4ATKOBA
nnatal ns oTpuMaHHs JeTanbHoi iHhopMmaLii 3BEpHITLCS [0 CEPBICHOTO LieHTPY.

IHAMKaLis HecnpaBHOCTEN HecnpaBHOCTI, iX NPUYMHM Ta yCyHeHHS, AMB. 306paXkeHHs xoay npouecy «IoBigoMneHHs
Mpo HecnpasHicTb/nonepemKkeHHs» B rNaBi «KBUTYBaHHS MOMUAOK» i HABEOEHNX HUXKUE
Tabnunuax. Y nepLuin konoHui Tabnuvui HaBegeHo HOMepK KOAIB, SKi 3’aBNAOTbCS Ha gucnnei
B pa3i HeCnpaBHOCTI.

@ BKA3IBKA
SKLLO NPUYNHM HecrpaBHOCTI BinbLue He iCHYE, AesKi HecnpaBHOCTI
yCyBalTbCS CaMi.

YMOBHi No3Ha4eHHs MoKy Tb BUHMKATW HaBedeHi fani pisHux npioputeTie (1 = HU3bKMIA NpiopuTeT; 6
= HalBMLWMI NpiopuTeT).

Tun MosicHeHHs Mpioputer

HecnpaBHOCTI

A € NOMUNKA; HACOC HErarMHoO 3yNUHAETLCS. [ToMUNKy 6
HeoOxioHO KBMTYBaTK Ha Hacoci

B € NOMUNKa; HAacoC HeramHo 3ynuHaeTbCs. Lindpa Ha 5
NiYMNbHAUKY 36iNbLIYETbCS, | 3anyckaeTbes Tanmep. Micns
6-ro BMNagKy NOMUKM TaKa NOMUIIKA BBAXKAETbCS
rpaHnyHot0. MoMmnKy HeobxigHO KBUTYBaTK Ha HacoCi
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MexaHi4yHi HecnpaBHOCTI

Tun

MosicHeHHs

HecnpaBHOCTI

Mpioputet

€ NOMWNKa; HACOC HeramHo 3yMUHAETHCA. SKLLO noMunkKa 4
(ikcy€eTbCsa QOBLUE HiXK 5 XB, LM pa Ha NiUUIIbHUKY
36inbwyeTbes. Micns 6-ro BMNagKy NOMMUIKM Taka

NMOMMIIKA BBAXKAETbCS rPaHNYHO0. MomMnnky HeobxigHo
KBUTYBaTM Ha Hacoci Monpwu Le Hacoc 3HOBY aBTOMAaTU4HO

3anycKaeTbCs.

SAK TMN NOMUNKK A, ane 3 HXKYUM NPIOPUTETOM. 3

ABapifiHUI pe>Xkum poboTu: Nnonepea>keHHs 3 aBapinHum - 2
yncnom obepTiB i aKTUBYBaHHAM SSM

F

MonepenyKeHHs! —HACOC NPOLOBXYE NpaLtoBaTH 1

Tabn. 24: Tunv noMunok

IHpekc

NOMMUJIIKHU

MosicHeHHs

1 Mopava 3aHagTo Mana

2 HerepmeTunyHicTb KOopnyca Hacoca

3 HerepmMeTWYHICTb yLUiNbHEHHS Bany

4 Hacoc npauto€e HepiBHOMiIpHO Y¥ FONOCHO
5 TemnepaTypa Hacoca 3aBncoKa

Tabs. 25: lHOeKc NoOMUNKK

[ N e -

MpoTUTUCK 3aHaATO — lMepeBipnTH yCTaHOBKY Ha
X BMCOKMN 3abpyAHeHHs
— 3aHOBO BCTAaHOBUTU pobouy
TOUKY
X | X | Hacoc i/abo Tpy6onposia — Bupanutu noBiTpsa 3 Hacoca i
X HanNOBHEHWI He MOBHICTIO HanoOBHUTW BCMOKTYBaslbHUI
Tpybonposig
X | X | TUCK NpUTOKY 3amanui 4m — KoperyBaTtu piBeHb piavHu
BMCOTa BCMOKTYBaHHS — 3BecTu 0o MiHiMyMy onip y
3aBMcoKa BCMOKTYBanbHOMy Tpybonposogi
X — OunctuTn inbTp
— 3MEHLUNTU BUCOTY
BCMOKTYBAHH$, BCTAaHOBUBLLN
Hacoc rnmblue
Hacoc BCMOKTY€E NOBITPS UM | — 3aMiHUTH YLLiNbHEHHS
X YCMOKTYBanbHUM — lMNepeBipnUTY BCMOKTYBaNbHUNA
Tpybonposig Tpybonposig
HerepmMeTUYHUN
X NigsigHun Tpybonposig abo | — Bupanutu 3acMiveHHs
poboue Koneco 3acMiveHi
YTBOpEHHS NOBITPSHOrO — 3MiHMTK NpoKadaHHs
X Milwka B Tpybonposogi Tpybonposoay abo B6yaysaTu B
YCTaHOBKY BEHTUNALIMHUA KnanaH
X Yucno obepTis 3amane — BigkopurysaTtu uncno obepTis
X MpoTWUTUCK Hacoca 3amannin | — 3aHOBO HanaWTyBaTh poboyy
TOUKY
X B’A3KiCTb uM ryctmHa — MNepeBipnUTK po3paxyHoOK
X nepeka4yyBaHoro napameTtpie Hacoca (38’si3aTucs 3
cepefoBsuLLa BMLLA 33 BUPOGHMKOM)
PO3paxyHKOBe 3HaYeHHs
X [ X Hacoc nepekoweHunn — BigkopuryBaTn MOHTaXx Hacoca

[HCTPyKLUia 3 MOHTaXy Ta ekcnnyaTauii » Wilo-CronoLine-IL-E, Wilo-CronoBloc-BL-E - Ed.01/2023-04

77



3 R N 2T N

HacocHui arperaT noraHo
BiALEHTPOBaHMN

— BunNpaBuTK LeHTPYBaHHS

[Mopava 3amana

— HoTpumyBsaTtucs
peKoMeHO0BaHOI MiHIManbHOT
nogadvi

[BMHTK Kopnyca
HenpaBuIIbHO 3aTArHYTO abo
pedeKT yLiNbHEeHHS

— lNepeBipnTH KPyTHUIA MOMEHT
3aTAryBaHHS
— 3aMiHWTK yLWinbHEHHS

KoB3He TopLeBe yLLiNbHeHHSs
HerepMeTuyHe

— 3aMiHNTK KOB3He TopLeBe
YLWiNbHEHHS

MoLwKoOXKEeHHS NigLWMNHMKa

— 3aMiHUTU NiQWNNHUK

CTOpOHHI NpeaMeTH B Hacoci

— QuUCTUTU Hacoc

Hacoc nepekayye nonpwm
3aKpuWTYy 3anipHy apmaTypy

— BigkpuTu 3anipHy apmatypy B
HanipHomy Tpyb6onposogi

Tabn. 26: MpUH4MHM HECMPABHOCTEN i iX YCYyHeHHS

15.2 Kopau nomunok, inaukauis

pucnnes
KaTteropis YcyHeHHs Tvn nomunku
HV AC
0 Hemae
NOMUIIKK
EO04 HepocTaTHsa Mepexxa MepeBipnTN C A
Hanpyra rnepeBaHTa>kKeH | eNeKTPonpoBo
a AKYy
MepeHanpyra | 3aBucoka MepeBipnTN C A
E005 MepexxeBa efneKTponpoBso
Hanpyra AKYy
2-casHa BincyTHa casza | Mepesipntu C A
E006 poboTa eNeKTponpoBso
Momunka OKy
yeTaHoBKi/ Monepep>keHH | Teuis pyxae MepeBipuTyn F F
cncTemm
al HacocHe HanawTyBaHHS,
leHepaTopHUI | Koneco, nepesiputn
pe>xxum (noTik | reHepytoum (yHKUiOHYBaH
3a HanpsIMKOM | eNeKTPUYHWUIA | HA yCTaHOBKM!
Teuii) cTpyMm O6epexHo!
Tpusana
E007 pusan
poboTta B
Takomy

peXxnumi Moxxe
npu3BecTy Ao
YLWKOAXKEHb
€MeKTPOHHOro
mogyns
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EO10 BnokysaHHs MexaHiuHe Akwo A
6110KyBaHHA 6n0KyBaHHS He
Bana MPUNNHAETLCS
MaKc. yepes
10 ¢, Hacoc
Momunka BUMUKAETHCA.
Hacoca MepesipnTn
Bas Ha nerkicTb
obepTaHHs,
3BEPHYTUCS B
cepBicHUI
LeHTp
E020 MNigsueHa OsuryH Hatv osuryHy | B
Temnepatypa | NepeBaHTa>KeH | OXOMOHYTH,
06MOTKM nn nepesiputn
HanalwTyBaHHS,
nepesiputi/
KopurysaTu
pobouy ToYKy
3abesneunTn
ObmexxeHa . y
. BiNbHMN
BEHTUNALS
poctyn
ABUryHa .
noBiTps
Temnepatypa | 3MeHWUTH
BOAM 3aHaAToO | TemnepaTtypy
BMCOKA BOAYU
OBuryH Po6oua Touka | Mepesiputu/ B
nepeBaHTaXKeH | 3a Me>KaMu KopuryeaTu
nn nons pobouy Touky
Momunka E021 XapakTepucTuK
ABUryHa
. 3BepHYTUCA B
BioknapgeHHsa B . .
. cepBicHMI
Hacoci
LeHTp
KopoTtke Hedekt 3BepHyTuncas | A
£023 3aMuKaHHs / oBuryHa abo cepBicHMI
3aMUKaHHS Ha | eNIeKTPOHHOrO | LeHTp
3eMmo moayns
Momunka EnekTpoHHu# | 3BepHyTuCS B | A
KOHTaKTy MOLYJb He Ma€ | CepBiCHUN
KOHTaKTy 3 LeHTp
E025 ABUIYHOM
. OBuryH 3BEpPHYTUCS B
PosipsaHo Y . p' Y .
MOLUKOA>KEHWI  CepBiCHMN
06MOTKy
LeHTp
MepepBaHo OsuryH 3BepHyTucse | B
E026 WSK abo PTC | nowwkom>XeHuw | cepBicHWI
LeHTp
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Kareropis -““ YcyHeHHs Tvn nomunku
E030 MepesuLleHa MNigBeneHHs 3abesneuntn | B
TemnepaTypa | MoBiTps Ao BiNIbHUN
eneKTPOHHOrO | pafiatopa pocTyn
mMoayns €MNeKTPOHHOro | NoBiTps
moayns
obme>keHui
MNigsuweHa Temnepatypa | [MokpawmTtu B
TemnepaTypa | HaBKOMWULIHbLOT | BEHTUAALLIO B
EO031 cmnosoi/ 0 CepefoBuLLA | NPUMILLLEHHI
ri6pnaHoi 3aHagTo
HYaCTUHU BMCOKA
HepocTaTHa KonvaHHsa MepeBipnTN F
£032 Hanp)./ra Ha Hanpyrfa B €NeKTpornpoBo
Nomunka I'IpOMI)K.HOMy Mepexi AKYy
KOHTYPi
€MeKTPOHHOro
Moy st 3aBucoka KonvBaHHs MepeBipnTN F
£033 Hanpyra Ha Hanpyrfa B €NleKTPornpoBo
NPOMIDKHOMY | Mepexi AKY
KOHTYpI
DP/MP: Po3nizHaBaHHs | 3HoBY E
po3ni3HaBaHHA | 04HAKOBOr0O NPU3HAYNTH
O[IHaKOBOro CTaHy OCHOBHUM
CTaHy Hacoc i Hacoc-
napTHep (ave.
E035 rn. «MoHTax
3[BOEHMX
Hacocis/
KOHCTPYKLUIif
Y-
KOHirypauyi»)
E050 BbrokysaHHs 3a | lepepBaHo MepeBipnTn F
4YacoM 3B’A3KY | LUMHHY KabenbHe
3 BMS KOMYyHiKaLito 3’€[HaHHA 3
abo cucTemoro
nepeBuLLIEEHO aBToMaTm3auii
TepMiH cnopyaum
OYiKyBaHHS,
Momunka MOLLIKOA KEHHS
38'A3KY kabento
Heponyctuma | Pi3Hi Hacocu 3BepHyTuncas | F
E051 Kom6iHaLis DP/ cepBicHNI
MP LeHTp
BrokyBaHHs 3a | [JedekTHui MepeBipnTK E
E052 uacom DP/MP- | kabenb 38'3Ky | kabenb i
3B’A3KYy MP KabenbHi
3’€QHaHHS
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YcyHeHHs

Tun nomunku

E070 BHYTpiLLHA BHyTpiWwHA 3BepHyTuncas | A
nomuska nomuIka cepBicHMN
38’a3Ky (SPI) eneKTPOHIKM | LeHTp
Momwunka BHyTpiWwHA 3BepHyTuncas | A
EO071 EEPROM nomMmnKa cepBicHUI
€NeKTPOHIKK LeHTp
Cunosa BHyTpiWwHA 3BepHyTuncas | A
£072 YactuHa/ NOMWUIKa cepBicHUI
4YaCTOTHUN eNeKTPOHIKK LeHTp
nepeTBopoOBaY
Heponyctumunia| BHyTpilLHA 3BepHyTuncas | A
£073 Homep noMuIKa cepBicHUI
€NeKTPOHHOrO | eNeKTPOHIKK LeHTp
mMoayns
HedekTHe BHyTpiLwHA 3BepHyTucas | A
EO75 pene nomMunKa cepBicHMI
3aBaHTAXKEHHS | eNleKTPOHIKK LieHTp
BHYTpiLLHin BHyTpiLHA 3BepHyTucas | A
E076 nedekT nomMunKa cepBicHMI
TpaHcopMmaTo | eneKTPOHIKK LieHTp
pa cTpymy
Poboua HaTumnk MepeBipnTK A
Hanpyra 24 B nepenagy nig’eqHaHHA
0N gaTunka | TUCKY paTyuka
Momnnka . EO077 nepenagy gedeKTHUN nepenagy
ENEKTPOHIKN TUCKY He abo TUCKY
nopaeTbes HernpaBuibHO
3’eQHaHNN
Heponyctumuin | BHyTpiLLHS 3BepHyTunca B | A
E078 HOMep OBWryHa | NOMWIIKa cepBicHWI
eNeKTPOHIKK LeHTp
Infobyte He BHyTpiLLHS 3BepHyTUCAB | A
E096 BCTAHOBMIEHO | MOMWIIKA cepBicHMI
eNeKTPOHIKK LeHTp
BiocyTHin BHyTpiWwHS 3BepHyTuncas | A
E097 Habip gaHnx noMunKa cepBicHUI
Flexpump €NeKTPOHIKK LeHTp
HepocTaTHin BHyTpilHA 3BepHyTucae | A
E098 Habip gaHnx nomMunKa cepBicHUI
Flexpump €NeKTPOHIKK LeHTp
KopoTke BHyTpilHAa 3BepHyTucas | A
E121 3aMUKaHHS nomMunka cepBicHMI
asuryH-PTC efleKTPOHIKK LeHTp
Po3’egHaHHA B | BHYTpiLLHA 3BepHyTUCSB | A
E122 CUNOBIN nomMmnka cepBicHUI
yacTuHi NTC eNeKTPOHIKK LeHTp
Po3’egHaHHA B | BHYTpiLLHA 3BepHyTUCSB | A
E124 efIeKTPOHHOMY | MoMUNKa cepBicHUI
mopayni NTC eNeKTPOHIKK LeHTp
E099 Tun Hacoca Mi>< coboto 3BepHyTuncas | A
Heponyctnma , . . .
S 6ynu 3’eaHaHi | cepBicHUIA
KombiHaLis -
pi3Hi Hacocu LeHTp

Tabn. 27: Kooy nomMunok

Momunka E021

Momunka E021 nokasye, Wwo Big Hacoca NoTPibHO GinblLue NOTY>KHOCTI, HiXK Lie 4ONyCTUMO.
LLlo6 yHUKHYTW HeyCyBHOTO YLIKOOXKEHHS ABUrYHa abo eNeKTPOHHOro Moayns, Npusop,

[lonaTkoBi MOACHEHHS A0 KOAIB MOMUIOK
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15.3

KBuTyBaHHA nOMUNOK
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Fig. 50: Hasirauis B pa3i nomMmnku

15.3.1 nMomwunku Tuny A a6o D

Fig. 51: Momunku Tuny A, cxema
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3axuLace cebe i 33415 6€3MeKky BUMMKAE HAacoC, SIKLLO NepeBaHTaXKeHHs TpMBae noHag 1 xs.
F0NOBHVUMM NPUYMHAMM LiET MOMUIIKM € TUM HAacoCa i3 3amanumu po3mipamu, nepegycimy
pasi B’si3koro cepeoBuLLa, abo 3aBenvka nopaya B yCTaHoOBLi. Konv Ha eKpaH BUBOANTLCS
KOM, L€l MOMUNKYM, He MAETbCS MPO NOMUIIKY €eKTPOHHOTO MOAY IS,

Momunka E070; iHkonu y 3B’s13Ky 3 nomunkoto E073

Ha BHYTPILLHIO KOMYHiKaLito 404aTKOBMX NPOBOAIB CUrHanNi3aLii Ta KepyBaHHS B
eneKTPOHHOMY MoAY i MOXYTb HeraTMBHO BnnBaTu hakTopu EMC (LWKignMBuMit 30BHILLHI
BAMB/CTINKICTb OO Nepelwkon). Yepes e BigobpaxkyeTbca kom nomunku E070.

[na nepesipku BiA’ eaHanTe BCi KOMYHiKaLiiHi NpoBOAMK, SKi KOPUCTYBaY yCTaHOBMB B
eNleKTPOHHOMY MoAyi. AKLLo nomMuIika binbLue He 3’9BNg€TbCA, Npobriema Morna nonsratv
B LLUKiO/IMBOMY 30BHILLHbOMY CMTHai, LLO BNAMBAB Ha KOMYHiKaLiHi NpoBoAM 1 BUXOAWMB 3a
MeXXi HOpManbHUX 3HayeHb. [icns ycyHeHHs O>Kepena 3aBafy HacoC MOXXe 3HOBY
npaLtoBaT HOpMasbHO.

Y pasi NOMUIKKM 3aMiCTb CTOPiIHKM CTaTyCy Ha AWCNNEeN BUBOAUTLCA CTOPIHKA
MOMWIIOK.

[ani Mo>KHa LiaTu Tak, IK HaBeOeHO HUXKYe.

. @ [ns 3MiHW peXXuMy MeH0 HaTUCHYTU KHOMKY KepyBaHHS. Ha ekpaHi noynHae
6nv1maTtn Homep MeHto <6.0.0.0>. O6epTatoUm KHOMKY KepyBaHHS, MOXHA MPOX0anTH
NMYHKTaMW MEHIO AK 3BMYaMHO.

. @ HaTucHyTu KHonKy KepyBaHHS. Homep MeHto <6.0.0.0> BinobparkaeTbca
6e3nepepBHO. B iHaMKaUii 0gMHMUb BiD0BpaXkyeTbCA haKTUYHA KiNbKiCTb (X) i
MaKCKUManbHa KinbkicTb nomunok (y) y hopmari «x/y». KL0 MOMUIKY He MO>KHa
KBUTYBaTW, LLie O[4HE HAaTUCKaHHS Ha KHOMKY KepyBaHHS NPU3BOANTb [0 NMOBEPHEHHS B
PE>XXUM MEH!0.

@ Micnga 3aBepLueHHs Yacy odikyBaHHs 30 € Ha eKpaH NOBEPTAETLCSA CTOPIHKA
cTaTycy abo CTOpiHKa MOMUIIKW.

Ko>keH kog, MOMWMIKM MA€ BNACHUI NiYMAbHUK MOMUOK, KW NigpaxoBye
BCi BUNAaAKN BUHVKHEHHS MOMUIKM NPOTArOM OCTaHHiX 24 rog,.

CKNOaHHA 30iNCHIOETLCS BPYYHY Yepes 24 rof nicns «YBiMK. Mepexka»
ab0o B pa3i NOBTOPHOro BUKOHaHHS Aii «YBIMK. Mepe>ka».

1 » Koj noMunku BUBOAMTLCSA Ha eKpaH
e J1BUIYH BUMKHEHO
* CBiTUTbCS YepBOHWI CBITNOAIOA
e AKTUBYETbCA SSM
o JliYnnbHUK NOMMIOK 36iNbLUYE 3HAYEHHS

2 > 1xB?

3 MomMWnKy KBUTOBAHO?

4 3aBepLUeHHS; MOHOBIIIOETLCS PEXKMM
perymntoBaHHs

® Tak
™ Hi

Tab6n. 28: Tun nomunku A
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*  Kog noMunku BUBOAUTHCS Ha eKpaH
e [BUrYH BUMKHEHO

e CBiTMTbCS YepBOHWI CBiTNOAI0A

*  AKTUBYETbCA SSM

e JliUMIBHMK NOMUIIOK 36inbLUy€E 3HaYEHHS

Y HasiBHa HOBa HECMPaBHIiCTb TUMy A?

> 1xB?

MOMUIIKY KBUTOBAHO?

Y HasiBHa HOBa HeCnpaBHicTb Tuny A?

Mepexig oo nomunky Tuny A

L N oo v FE oW N

3aBepLUEHHS; MOHOBIIHETLCS PEXKUM
perymnoBaHHs

® Q

Tak

Hi

Tabn. 29: Tun nomunku D

KBuTyBaHHA nomunok Tuny A abo D:
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Fig. 53: KBuTyBaHHa nomunok tuny A abo D

&

[ns nepexofy A0 PEXMMY MEHIO HATUCHYTY KHOTMKY KepyBaHHS. Ha ekpaHi nounHae
6n1matu Homep MeHto <6.0.0.0>.

&

Lle pa3 HaTUCHYTK KHOMKY KepyBaHHSA. Homep meHto <6.0.0.0> BigobpaxkaeTbes
6e3nepepBHO. Ha ekpaH BMBOOMTLCS Yac O4iKyBaHHS [0 TOro, KON MOXHa byae
KBUTYBaTV MOMUIIKY.

©)

3ayeKaTyv 00 3aBEePLUEHHS Yacy O4ikyBaHHs. [lns noMunok A i D 4ac o4ikyBaHHs, NoKu
6yne Mo>KHa KBUTYBaTW MOMUIIKY BPYUHY, CTaHOBUTb 60 C.

&

LLle pa3 HAaTUCHYTW KHOMKY KepyBaHHs.. BiAbyBaeTbCst KBUTYBAHHS MOMUIIKM, Ha eKpaH
BMBOOMTLCS CTOPiHKA CTaTycCy.
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15.3.2 Momwunku Tuny B
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Fig. 54: NMomunku TNy B, cxema

Kinbkicte X < Y
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Fig. 55: KeuTyBaHHs nomMmunok Tuny B (X < Y)

Kinbkictb X =Y
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» KoA noMunku BUBOAMTLCS Ha eKpaH
e J1BUryH BUMKHEHO
e CBiTMTbCS YepBOHWI CBITNOAIOA

o JTiYMNbHUK NOMMUAOK 36iNbLUYE 3HAYEHHS
JiynnbHMK nommnnok > 5?

*  AKTMBYETbCSH SSM

> 5x8?

> 5x8?

MoMunnKy KBUTOBaHO?

3aBepLUEHHS; MOHOBMIOETHCSA PEXUM
perynoBaHHA
Tak

e
1
2
3
4
5
6
7
8
©
™ Hi

Tabn. 30: Momunkum Tuny B

KBUTYBaHHS MoMunku B:

LS

[ins nepexoAy A0 PeXMMY MEHIO HATUCHYTU KHOTMKY KepyBaHHS. Ha ekpaHi noynHae
6nv1maTtn Homep MeHt <6.0.0.0>.

LS

LLle pa3 HaTMCHYTM KHOMKY KepyBaHHA. Homep meHto <6.0.0.0> BigobpaxkaeTbea
6e3nepepBHo.
IHAMKaLii ogMHULB BiAOBPaXKye akTUUHY KinbKicTb (X) | MakCMManbHy KinbKicTb MOMUIOK
(y) y dhopmaTi «x/y».
SAKLWO haKTUYHA KiNbKICTb MOMMIIOK MEHLLE Bif MaKCMMalbHOI KinbKOCTi, Tpeba
AOTPUMYBATMCS HaBeJeHoro pani.

. O

[ouekaTncs aBTOMaTUYHOTO CKUAAHHS.
IHAMKauis 3HaYeHb BigoOpaXkye Yac O4iKyBaHHS B CEKYHAAX 00 aBTOMATUYHOTO CKMOAHHS
nomunok. Micns 3aBepLUeHHs Yacy [0 aBTOMAaTUYHOTO CKMAAHHS NOMUIIOK BifOyBa€ETbCS
aBTOMATUYHE iX KBUTYBAHHS, i HA eKpaH BUBOJMTLCS CTOPiHKA CTaTyCy.

@ BKA3IBKA
Yac 40 aBTOMaTUYHOTO CKMAAHHSA MOXKHA HanaluTyBaTh y MeHto <5.6.3.0>
(npusHavenHs vacy sig 10 o 300 c).

AKLLO haKTUYHa KiNbKiCTb MOMMMIOK JOPIBHIOE MAaKCUMaTbHil iX KinbkocTi, Tpeba
AOTPUMYBATUCS HaBedeHOro gani.

. @

3a4eKaTu [0 3aBepLUEHHS Yacy O4iKyBaHHS.

Yac 0o py4HOro KBUTyBaHHSA 3aBXau cTaHoBUTb 300 c. Y none iHAMKaLii 3Ha4eHb
BMBOOMUTBCS YaC OYiKYBaHHS B CEKYHOAX A0 PYYHOro KBUTYBAHHS.

e

Lle pa3 HaTUCHYTW KHOMKY KepyBaHHS. BinbyBa€eTbcs KBUTYBaHHS MOMUIIKM, Ha €KpaH
BMBOAMTBLCS CTOPiIHKA CTATYyCY.
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Fig. 56: KBuTyBaHHsi nomunok tuny B (X = Y)

15.3.3 Momunku Tuny C

1 » Kop noMunkm BUBOAMTLCS Ha eKpaH
e [IBUIYH BUMKHEHO
» CBIiTUTbCS YepBOHMIA CBITNOAIOA,

JOoTpUMaHO KpUTepito MOMUNKN?

> 5xB?

o JTiYMnbHUK NOMMUOK 36iNbLUYE 3HAYEHHS

NiynnbHUK NnoMUNoK > 5?

e AKTUBYETbCA SSM

(I
®
®

3aBepLLEHHSI; MOHOBIIHETHCS PEXKUM

D
1
O
N
i ’
4
perysnoBaHHs
®

I

0@ © Tak
©

.

Fig. 57: NMomunkn Tnny C, cxema

MomMunnKy KBUTOBAHO?

0 N o v & W N

Tabn. 31: Momunkm Tuny C
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Fig. 58: KBuTyBaHHa nomunok tuny C

15.3.4 Momunku Tuny E abo F

Fig. 59: Momunkwu Tuny E, cxema
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KBI/ITyBaHHﬂ NOMUNOK TUnNy C:

LS

[ins nepexofy A0 PEXMMY MEHIO HATUCHYTU KHOMKY KepyBaHHS. Ha ekpaHi noynHae
6n1maTtn Homep MeHt <6.0.0.0>.

=

Lle pa3 HaTMCHYTK KHOMKY KepyBaHHA. Homep meHto <6.0.0.0> BigobpaxkaeTbea
6e3nepepBsHO.

IHAMKaLis 3Ha4YeHb BiA0OpaXye «- - -».

IHAMKaLiT ogMHUL BiBOBPaXKye PaKTUUHY KifbKiCTb (X) | MaKCMMasbHY KifbKiCTb MOMUIOK
(y) y hopmaTi «x/y». KoxHi 300 ¢ hakTW4Ha KinbKicTb 36iNbLIYETHCS Ha OOMHULLIO.

@ BKA3IBKA
ycyHEHHﬂ NPUYNHN NOMUNKU NPU3BOONTb A0 aBTOMAaTUYHOIO i

KBUTYBAHHA.

. O

3ayekaTtn 0o 3aBepLUeHHd Yacy OHiKyBaHHFI.

AKLLO PaKTUUHA KINbKICTb (X) BOPIBHIOE MaKCUManbHii KinbkocTi nomunok (y), Taky
MOMUIIKY MO>KHa KBUTYBaTU BPYUHY.

G

e pa3 HaATUCHYTU KHOMKY KepyBaHHA. BiﬂﬁyBaETbCﬂ KBUTYBaHHA MOMWUIKW, HAa eKpaH
BUBOOMNTbBCA CTOpiHKa cTaTycy.

1 *  Kog noMunku BUBOAUTLCSA Ha eKpaH
* Hacoc nepexoguTb B aBapiiHUI pexxum

e NiYNNBHUK NOMMUINOK 36iNbLUYE 3HAYEHHS
MaTpuusa nomunok AC abo HV?

*  AKTUBYETbCA SSM

JoTpUMaHO KpUTepito MOMUKN?

MomMunKy KBMTOBaHO?

MaTtpuua HV i > 30 xB?

0 N o v & W N

e AKTMBYETbCSA SSM

9a 3aBepU.IeHHﬂ; MOHOBJTHOETbCA PEXXUM
9h peryntoBaHH4A (3,D,BO€HOI'O HaCOCEI).

3aBepLUEHHS; NOHOBMIOETLCA PEXKMM
perynioeaHHs (oanHapHoro Hacoca)

® Tak
™ Hi

Tabn. 32: Tun nomunku E
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1 *  Kop noMUNAKM BUBOOMUTLCS Ha eKpaH

o JliYMnbHUK NOMMOK 36iNbLUYE 3HAYEHHS

[OoTpUMaHO KpUTepito MOMUIKN?

MomMunnKy KBUTOBAHO?

v & W N

3aBepLLEHHST; MOHOBIIHETHCS PEXKUM
perysnoBaHHs

Tak

Hi

®
®

Tabn. 33: Tun nomunkun F

KBuTyBaHHS nomunok Tuny E abo F

LS

Fig. 60: Momunkm Tnny F, cxema
[nsa nepexoAy A0 peXXUMy MeHIO HATUCHYTU KHOMKY KepyBaHHS. Ha ekpaHi no4nHae

@ E000
RESET
' &
6n1maTn Homep MeHto <6.0.0.0>.

Fig. 61: KBuTyBaHHa nomunok tuny E abo F @

Lle pa3 HaTUCHYTW KHOMKY KepyBaHHS. BinbyBa€eTbCs KBUTYBaHHS MOMUIIKM, Ha €KpaH
BMBOOMTBLCS CTOPiHKA CTATYCY.

®

BKA3IBKA

ycyHeHHﬂ NPUYNHU MOMUNKU NMPU3BOONTb 0,0 aBTOMAaTUYHOTO i
KBUTYBAHHA.

16 3aBoAcCbKi HaNaWTYBaHHA

Mo3Ha4eHHs 3HayeHHSA 3aBOACbKOro
HanawTyBaHHA

1.0.0.0 3apaHe 3HaYeHHs e PexxuMm KepyBaHHS:
npmbn. 60 % Big N,
Hacoca
e Ap-c:npubn. 50 % Big
H.ax Hacoca
e Ap-v:npubn. 50 % Big,
H,.x Hacoca
2.0.0.0 Cnocib kepyBaHHs Ap-c aKTVBOBaHO
2.3.3.0 Hacoc ON
4.3.1.0 OcHOBHUMI Hacoc MA
5.1.1.0 Pexkum po60oTu FonoBHWit/pe3epBHNii
pe>xum poboTtu
5.1.3.2 3amiHa HacociB BHYTP/30BH  BHyTpiwHA
5.1.3.3 IHTepBan Mi>XK 3MiHamMu 24 1o
Hacocis
5.1.4.0 Hacoc p036n0KOBaHm?|/ Po36nokoBaHum
3abnokoBaHumn
5.1.5.0 SSM Y3aranbHeHUn curHan npo
HecnpaBHOCTI
5.1.6.0 SBM Y3aranbHeHUn curHan npo
poboTy
5.1.7.0 Extern off Y3aranbHeHe Extern off
5.3.2.0 In1 (nianasoH 3HaueHb) 0-10 B aKTuBH.
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BupaneHHs Bigxonis

MacTuna Ta MacTunbHi MaTepianu

Bopornikonesa cymilu

3axucHum ogar

IHdopmauis npo 36upaHHa
BiANPaLbOBaHUX eNeKTPUYHUX Ta
eNeKTPOHHUX BUpPOGiB

lMo3HayeHHs 3Ha4yeHHs 3aBOACHLKOro
HanawTyBaHHSA

5.4.1.0 IN2 aKTUBHUI/HeaKTUBHWIA OFF
5.4.2.0 In2 (miana3oH 3HaueHb) 0-108B
5.5.0.0 PID-napameTtpu [uB. rnaBy «HanawTyBaHHA
cnocoby KepyBaHHS»
5.6.1.0 HV/AC HV
5.6.2.0 ABapiliHe uncno obepTis Mpwnbn. 60 % Big n,,,, Hacoca
5.6.3.0 Yac aBTOMaTU4HOTO 300c
CKNOAHHS
5.7.1.0 OpieHTauis gucnnes Avcnnert B No4aTKoBIN
opieHTauil
5.7.2.0 KopuryBaHHS 3Ha4eHHs AKTUBHUN
TUCKY
5.7.6.0 SBM-cyHKUis SBM: curHan npo poboTty
5.8.1.1 Mpo6HWit Nyck akTUBHMI/ ON
HeakTUBHUI
5.8.1.2 MpobHui Nyck, iHTepBan 24 o
5.8.1.3 MpobHwMiA nyck, uncno Ny
obepTiB

Tabs1. 34: 3aBOA,CbKi HanalWTyBaHHA

Poboui pignHu cnig 36mupaty B NpuaaTHi pesepByapu 1 yTUisyBaTu BignoBigHo 0o
MiCLIeBMX YNHHMX OMPEKTUB. HeraitHo BUTMPATH Kpanni.

BupobHunuumin maTepian sBignosigae knacy sogoHebesnekn 1 3rigHo 3 HiMeLbKUM
afAMiHICTpaTUBHMM NPUNUCOM Npo BogoHebe3sneuHi pedosuHn (VwVwS). Mig vac ytunizauii
HeobXifHO BUKOHYBATM YMHHI Y AaHii MicuesocTi aupekTusu (Hanpuknag, DIN 52900, npo
NponaHgiosN Ta NPonifeHrikosb).

BrvKopuCcTaHWin 3aXMCHUIA 0gAr cNifg yTUNisyBaTy BiANOBIAHO 40 MiCLEBUX YNHHMX
LOVPEKTUB.

MpaBusbHe BUOANEHHs BiOXOAIB Ta Ha/le>kHa BTOPUHHA nepepobka Lboro Bupoby
3anobiratoTb LUKOAI AOBKINAK Ta Hebe3newi Ans 34,0poB’a ntogen.

E BKA3IBKA
— BupaneHHs BigXofiB i3 no6yTOBUM CMiTTSIM 3a60poHeHO!

B €sponencbkomy Coto3i Lien cumson Moxxke ByTu Ha BUPOOi, Ha ynakosLi
abo B cynpoBigHMX AOKyMeHTax. BiH 03Hauvae, Lo BiANOBiAHI eNeKTpuYHI
Ta eNeKTPOHHI BUPOOM He MOXKHA yTUNIi3yBaTK pa3oMm i3 nobyToBMM
CMITTAM.

[ns npaBunbHOI NnepepobKu, BTOPUHHOIO BUKOPUCTAHHA Ta BUOANeHHs Bigxoais

BiOMNOBiOHMX BignpauboBaHNX BUPo6iB HeobxigHO 6paTu [0 yBaru Taki MONOXKEHHS:

Ui BUpobu MO>KHa 30aBaTu NuLe 0o nepedbdadeHrx Ans Uboro cepTUdiKOBaHUX MYHKTIB
360py;

*  [OOTPUMYMTECh YNHHUX MiCLIeBUX npunucis!

I[HchopmaLiito Npo BUAaneHHs BiAXOAiB 3rifHO 3 MpaBUIaMM MOXXHA OTPMMATH B OpraHax

MicLieBOro caMoBpsiflyBaHHs, HanbAMXXYOMyY NYyHKTI yTunisauii sigxoais abo y aunepa, y

skoro 6yB npuabaHuii Bupib. binbl AoknagHa iHpopMalis Npo BUOoaneHHs Bignxoais

MiCTUTbCS Ha canTi www.wilo-recycling.com.

Mo>XnuBi TeXHiuYHi 3miHu!
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