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1. O6wume ceeageHUA.

Mepen HayanoM yCTaHOBKM MW 3anycka YCTPONCTRa
BHUMATENbHO NPOUTUTE AAHHYIO MHCTPYKLMIO.

Bo u3beaHune BO3ropaH1a UAK NOPAXKEHWA INEKTPUYECKUM TOKOM, YyOeauTech € TOM, YTO:
MNepeg noboli onepauneit C yCTPOMCTBOM 3/1EKTPONUTAHME OTK/OYEHO.

Kabenb 3neKTponuTaHua AW YANeHUTENbHbIM LWHYP COOTBETCTBYIOT MOLWHOCTH
MCNO/b3YEMOT0 Hacoca; 3/1eKTUYECKME CORAMHEHNA He BCTYNaloT B KOHTAKT C BOAOM.

Bce onepalimu, KacalolmMeca yaaneHna KpbIKu
YCTPOMCTBA, AONKHbI NPOBOAUTLCA TONBKO
KBaMGMLMPOBAHHbIM NEPCOHANOM.

Ecnu ycTpoicTBO Ucnonb3yeTtcs B 6acceiHax, poHTaHaxX UNK cafoBbIX NpyAax, Bceraa
cnegyeT ycTaHaBAWBaTb aBTOMATUYECKMIM pasmblKaTesb TUN «A»(aBTOMAaT-BbIKAKOHATEND) OT TOKOB
Ha 3emno (c IDn=30mA). BHUMAHUE: nepen nwbbim BmMewaTensCTBOM B CUMCTEMY caeayeT
OTKpPbITb BOAOPa3bopHbIM KpaH, M3-3a TOro, YTo TpybonpoBOA HAaXx04AWUTCA MO AaBNeHMeM Aaxke
NpPM BbIKAKOYEHHOM Hacoce. YCTPOMCTBO A0MKHO MCNONL30BATLCA B CUCTEMAX C YMCTON BOAOK, OHO
HE MOMET MCNONb30BATbCA C MOPCKOM BOAOM, CTOYHbIMW BOAAMM, B APEHAXHbIX CUCTEMax, co

B3PbIBOONACHbIMW, KOPPO3MOHHBIMK NN ntobbimn APyrMmMmimn onacHbIMK XU OKOCTAMMW.

2. FapaHTKUA.

FapaHTUA 2 roga OT AaTbl NPOAAMM; B Cly4ae BO3BPaTa, YCTPOMUCTBO AOMKHO KOMMNNEKTOBATLCA
[aHHbIM PYKOBOACTBOM, Ha NOcneaHel CTpaHuLe KOTOPOro YKa3sbiBaeTcA AaTa YCTAHOBKK U
3afaHHble NPMW YCTaHOBKe NapameTpbl. [apaHTUIHbIMK HE CUMTAIOTCA CAeaYOLLMe Caydan:
MMEHTCA BHELUHWE MOBPEXAEHMA; YCTPOWCTBO pa3obpaHo UM NOBPEXAEHO B pes3ynbTaTe
HeMNpaBUAbLHOM 3KCNAYaTaLMi M/ MAK HeNPaBUILHOM YCTaHOBKMU; YCTPOMCTBO MCMOAb30BaN0ChH HEe
MO Ha3HaYeHWIo, MPeAYCMOTPEHHOMY NPOM3BOAUTENEM; YCTPOICTBO YCTAHOBEHO B
HEeCOOTBRTCTBYIOLMX YCNOBUAX BHELHeM cpeabl UAKU NOAKNHOUEHO K HECTaHAApTHOM
aNeKTpuyecKol cucteme. Mpon3BoaUTeNb He HeceT OTBETCTBEHHOCTL 3a Ntoboii Bpes,
NPUUMHEHHbIN NDAAM K/ UK UMYLLECTBY, ECNK B CUCTeME He Bbin yCTaHOoBNeH
anddepeHLManbHbli BbIKAKOYATENb; MW YCTaHOBKA NPOM3BOAMNACH HEKBANMDMULMPOBAHHbIM
CneunuanncTom. YCTaHOBKa M 06CNyMBaHUe 4aHHOrO YCTPOMCTBA AOMMHA NPOM3BOAMUTLCA TONLKO
CNeuuanM3npoBaHHbIM U KBaNMGULMPOBAHHbIM NEPCOHAZIOM, KOTOPbIN 6bl B NONHOK Mepe
NOHMManN CoAepMKaHMe faHHOro PyKoBOACTBA. Npom3BoauTENL HE HEeCceT OTBETCTBEHHOCTb 3a
noboi Bpes, NPUUMHEHHBIA N0AAM W/ UK UMY LLECTBY, NPOMU30LWeAalLMi B pesyabTaTe
HenpaeunbLHO 1 paboTbl NIOBOro BHELWHEro ycTpoMcTBa 6€30MNaCHOCTH; UCKAOYEHUWE COCTaBAAET
BO3MELLLEHME 33 PErYNATOP, €C/IM HE 3aKOHUYMACA FAaPaHTUIAHbIA CPOK.

3. TexHUueCcKue napameTpbl.
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McnbiTaHne Ha TBepAoCTb:
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4. MpUHUKMN AeHCTBUA YCTPOMCTBA.

[aHHoe ycTpONCTBO KOHTPOAA, NO3BOIAET ABTOMATUIMPOBATL BKIKDYEHUE U BbIKNHOUYEHWE
nwboro Hacoca, cnocobHoro cosaaeath AaeneHue 2 Bap. Hacoc BKAKOYaeTCA, Koraa B CUCTEME
nagaeT AaBneHue (KpaHbl OTKPbIThI), M, COOTBETCTBEHHO, BbIK/AOYARTCA, KOr4a B CUCTEMe
npekpalLaeTca NoToK BoAbl (KpaHbl 3aKPbIThbi).

Ecnu B cucTeme nogadqa Boabl NPepbIBaeTcA No KAKOW-TO NPUYKMHE, pene BbIKAHYaeT Hacoc U
3alIMLLAEeT ero oT CyX0oro XxoAa.

YCTPOWCTBO TaK e MOXET BbINONHATL aBTOMaTUYECKUIA Nepe3anyck, KOHTPOMPYEMbliA
BCTPOEHHbIM Talimepom. Mpu 3TomM Yepes onpeaeneHHble NPOMEKYTKM BPEMEHK pene
BK/IOYAETCA M NPOBEPAET HA/IMYME BOAbI HA BCACbIBAHUM (AaHHAA GYHKLWUA BO3MOXHA ANA
MOAENEeN, B KOTOPbLIX OHa 3anBAeHa).

BcTpoeHHblit maHomeTp oberyaeT KOHTPOAbL Had A3aBAEHMEM B CUCTEME M NOMOraeT onpeaenaTh
HapylleHWA repMeTUYHOCTH.

HMMaHWe: B NepeKkadyMBaemMoil BOAE He A0/HO COAEPXAThbCA HUKAKMX BKAKOYEH WA/
l npumeceid. ECAM B 4MCTOTE MUAKOCTM €CTb COMHEHMA, Ha BXoAHON Tpybe AomkeH
6bITb YCTaHOBAEH

He peKomMeHayeTca YyCTaHaBAMBATb o6opyaA0OBaHMe BHYTPU
' KOﬂOALLEBfCHBaH{HH WM NpeaoxXpaHUTeNbHbIX WKadOB, IAe MOXKEeT 06pa3oBaThea
KOHAOEeHCaT.

Pene 1 Hacoc AoHbI 6biTh 3aLLMLLEHBI OT 3EMEP3aHMA B XON04HbIN 3UMHUN
nepuoga.

5. leTanMpoBKa YCTPOMCTBA.

B tabnnue Ne 1 oTobpaeHbl OCHOBHbIE KOMMOHEHTbI YCTPOMCTBRA:

a BxoaHoe coeguHeHune f MaHomeTtp

b BbixogHoe coeguHeHue g Knemmbl nTaHmA

c WHOMKaTop NUTaHKUA ceTu h Knemmbl Harpysku (Ha Hacoc)

d MHAnKaTop Cyxoro xoaa i PerynaTop HacTPOMKK AaBNEHMA
BKAKOYEHMA

e KHoMKa nepesanycka

6. Pabora ycTpoicTBa.

KaK TOAbKO YCTPOMCTEO NOAKNKOYABTCA K 3NEKTPOMNMTaHMIO, OHO 3aMnycKaeT Hacoc NpMMepHO
Ha 15 cekyHA. B panbHeillem, HACOC BKNKYAETCA aBTOMaTHMUECKM KaXabliA pas, Koraa B
cucTeme nagaer AasneHue, Hanprmep Npu OTKPbITUM KpaHa.

B oT/Mume 0T TPaAULLMOHHBIX CUCTEM, B KOTOPbLIX MCNOAbL3YETCA rTMAPOaKKYMYNATOP U pene
[ABNEHWA, HACOC BbIKMKYAETCA NPWU YMEHbLLIEHMMW NOTOKA A0 MUHMMANbHOM BENUUYMUHDI, @ He
MO OOCTUKEHWMIO AABAEHMA BbIKMOUYEHWA. YCTPOMNCTBO 3a4ePMBAET BbIKNOYEHME HAacoca Ha
7-15 cekyHA. 3TO NO3BOAAET COKPATUTL HacTOTY BKAKOUEHUIA,/ BbIKIOYEH UIA Hacoca B
YCNOBMAX MaNoro pacxoaa.

7. MoHTax.

7.1 TMAPABMMYECKUE COEAMHEHUA.

Perynatop moeT BbiTb YCTAHOB/NEH KaK B BEPTUKAaNbHOM, TaK M B TOPU3OHTANIbLHOM
NOMOXEHUM; B NIOOOM MeCTe meAay HanopPHbIM OTBEPCTMEM HAacoca M NEPBON TOHKOM
Bopopasbopa (Hanp. kpaH). BHumaHue! HanpaeneHue cTpenku Ha Kopnyce ycTpoicTea
LOMKHO COBMNagatb C HanpasAeHnem noToka B Tpybonposoge (puc. 05). Bee

4




rMAPABANYECKME COEAMHEHMA A0MKHbI GbITb NAOTHO 3aTAHYTLI. MpU MCNOABL30BaHMM HAcoca,
MaKCcMManbHOE AaBneHue KoToporo bonbwe 10 6ap, cnegyeT ycTaHoOBUTL Npubop (peayktop
LaBAeHuAa), yMeHbLIao WK gaBneHue, KOoTopblk ByaeT orpaHmnyYnBaTh

MaKcumanbHoe paboyee faeneHue go 10 6ap.

BHUMAHME:, YcraHoBka obpaTHOro KnanaHa Mexay HamnopHbIM OTBEepPCTUEM

Hacoca (KpoMe NorpyKHLIX HAacocoB) U BXOAHLIM OTBEPCTUEM peryndaTopa

MOXET HEraTMBHO CKa3aTbCs Ha paboTe Hacoca - HACOC MOXET He BLIKIoYaTCs.
Ecnu Bce-Taku cywecTeyeT HeOBXOAUMOCTL B YCTaHOBKe obpaTHOro KnanaHa, oH AOMXKeH
ObITE YCTAHOBMEH Ha paccTOSHWM, MO KpaliHeEW Mepe, Ha 3 MeTpa oT ycrponcTea (puc. 04).
Ecnu B cucteme nget bonblion pacxofd Bofbl, TO, ANS YMEHbLUEHUS NOTEPU LaBreHus,
perynatTop MOXET YCTaHaBnuMBaTbLCA B peXxume "by-pass” napannencHo kK obpaTHoMy
KnanaHy, KOTOpbLIV CTABWUTCS HA IMaBHEIA BLIXO[, Kak NokasaHo Ha pucyHke 06.

7.2 SNEKTPUMECKUE COEAMHEHUA.

BHumaHwue: Bce paboTbl N0 3AEKTPUUECKUM COEAMHEHMAM AO0MKHbI OCYLLECTBAATHCA TONLKO
CNewnanM3MpoBaHHbIM NEPCOHAN0M, KaK NoKasaHo Ha pucyHke 03,

Ecnum B cucTeme nNpu Temnepatype BHelWHel cpepbl 6onee 25° C MCNoAb3YOTCA Hacockl
MolLHocTeo 6onee 500 BT, TO 4ONKHbBI NPUMEHATLCA TEPMOCTOMKKUe Kabenwu (nopor
ycToymeocti: muHumym 105°C). McnonbayitTe TONLKO KNEMMBI, NOCTaBAAEMbIE C YCTPONCTBOM.
B Moaensx, B KOTOPbIX COrnacytolmii Kabenb MAST B KOMNNEKTE, CAeayeT NOAKNOUMTL BUNKY
Hacoca K PO3€eTKe, Pacno/IOKEeHHOW Ha perynsaTope, a NoTOM BU/IKY YCTPOWCTBA K
3NEKTPONUTaHMKIO.

BHMMaHMe: yCTPOMCTBA, NocTaBAAemMble ¢ kabenem 1 mm? npegHasHadeHsl 4nA Harpysok A0 10A.
[na 6oNblW KX Harpy3oK, Kabenb, NOCTABAAEMbIA B KOMMNNEKTE, A0/KEH ObiTb 3aMeHeH (TO/bKO
KBaAMULMPOBAHHBIM NepPCOHANOM) Ha Kabesb ceyeHnem Kak MUHUMYyM 1.5 mm?,

Hacoc, noacoeAWHEHHDIN K perynatopy, Ao/XKeH 6biTb HagEeKHO
3alWMLLEH OT NeperpysoK no TOKy.

8. HacTpoiiKa AaBneHua BKNIOUYEHUSA.

BHUMAHME: Perynatop AaBneHMA Ha YCTPOWUCTBE A0/ EH ObiTh HACTPOEH Ha
BENWYMHY, HE NPEBOCXOAALLYIO MaKCUMaNbHOrO AaBNEHUA, CO34aBaEMOro
Hacocom!

3apofckas HacTpoika gaenexna 1.5 6ap. JaHHoe 3HadYeHWe ABNAETCH onTUManbHBEIM A4S
fonblwnHCTBa cucTemM. PasnnyHble BeNMUUHEl pabouero [aBreHns MOXHO YCTaHOBWUTE C
NOMOLUEIO PErYNMPOBaHUS BUHTA Ha BHYTPEHHEM dnaHye, MapknpoBaHHOM CMMBONamMu
+n-.

M3meHeHUe 3aBOACKUX HAaCTPOEK AABAEHUA BKAIDUEHUA MOKET noTpeboBaTbhca B

cneayoWmUX CAyYanx:

1) Ecnhm caman BbicoKaa Tovka Bogopasbopa (kpaH) yaaneHa Ha bonee, yem 15 m. o1

perynatopa (puc. 05 — «H» makc: 30 m)

2)Mpu NOBLIWEHHOM HAarpy3Ke, HaNnpPUMep, Koraa AaBNeHue Harpysku gobaenaerca K

AasneHuo Hacoca (makc. 10 6ap).

BHUMAHME:

QueHb BaXHO, 4Tob6bl MAKCUMMA/NBHOE AAB/TIEHUE HACQOCA 6b1no NO
KPAMHEW MEPE HA 1.0 BAP BbILLE, YEM cTapToBOe AaBieHKe, yCTaHOBNEHHOe
Ha ycTpoicTee.



9. BBoA B a3KcnAyaTauuio.

BHUMAHME: ecnm ypoeeHb BOAbI HaCTO ONYCKAETCA HUXKE HAacoca, MCNONb3YEMOTO B cUCTEME
(oTpuuaTenbHblt Hanop), 06A3aTenbHO YCTAaHOBUTE HA BeacbiBawowWweid Tpybe AOHHbIN KnanaH,
yTo6b1 BOAA He yxoauna o6paTHO B CKBAXUHY.

Mepea 3anycKom YCTPOMCTBA HAacoc M TPYOONPOBOA HA BCACbIBAHMM A0MKHbI ObiTb MOAHOCTLHO
3aN0NHEHbl MUAKOCTBIO. 3aNyCTUTE HACOC, BKAKOYMUB YCTPONCTBO PerynaTopa; Kak TONbKO Hacoc
HauuHaeT paboTaTb, OTKPOMTE KPaH, PAacNONOMEHHbI BbILLE BCEX B CUCTEME.

Ecnu 13 KpaHa MAeT NOCTOAHHbIA NOTOK BoAb! U Hacoc paboTaeT 6e3 nepepbIBOB, TO NpoLeaypa
BBOZA B 3KCNAyaTaLMK NpoLna ycnewHo. Ecau e NoTok npepbiBaeTca, NycTb Hacoc nopaboTtaeT
ele HeMHOTO, HO ANA 3TOrO c/eayeT HamaTb KHoNKy «RESET». Ecnn npobnema He peluaeTcs,
oTcoeAMHUTE YCTPOMCTBO PErynaTopa U NOBTOPUTE BCIO NpoLeaypy.

10. 3awumra ot cyxoro xoga.

Ecnu Hacoc BbIKNIOYKUTCA M3-3a3 HeAOCTaTKa BOAbI B CUCTEMe, TO 3aropuUTCs KpacHaa MHAMKATOpHanA
namnouka «FAILURE». [lna nepesarpysku cuctembl HaxkmuTe KHonKy «RESET», Ho nocne Toro, Kak
YAOCTOBEPMTECH B HA/IM4MKM BOAbI C NOAALOLWEA CTOPOHDI.

11. ABTOMaTMUYECKMA Nepe3anycK yCTPOMUCTBaA.

Korga Hacoc BbIKAKYaeTcA M3-3a HeAoCTaTKa BOAbl B CMCTeMe, MOAenW C aBTOMAaTMYecKol
nepesarpyskoit (nNo 3akasy) HauMHaKT aBTOMATMYECKW [enaTh nNepesarpysky depes
npeaBapuTe/ibHO YCTaHOBAEHHble MHTepBanbl B 15, 30 nam 60 MMHYT, B 3aBUCMMOCTU OT MOAE/HN.
O paHHOM pexxume paboTel byneT cUrHanM3nMpoBaTh KpacHas namnodka (oHa 6yfgeT yacto murats).
37T0T npouecc byaeT NOBTOPATLCA A0 TEX NOP, NOKa UAM BOAa NOABMUTCA Ha BCacbiBaHMKM MK HAacoc
He McHepnaeT KOAM4YeCTBO NONbITOK nepesarpysku (2, 4 unu 8, B 3aBMCMMOCTH OT moaenu). Ecan
NOMBbITKM 3aKOHYATCH, KpacHas WMHAMKAUMOHHAA namnouyka 6ypet ropetb. [lna nepesarpysku
cucTembl HaxkmmuTe KHOMKy RESET, HO TONbKO Nocae TOro, Kak yA40CTOBEpUTECh B HaNM4YMKM BOAbI C
NOLAKLLEN CTOPOHBI.

12.06cnyxuneaHue ycTpoiictea.

YcTpoicTBo  perynatopa  paspabotaHo  Tak, uTtobbl  obecneuMBatb  MaKCMMainbHble
IKCNNYaTaLMOHHbIE XapaKTepUCTUKK, 6e3 HeoBxo4MMOCTH B CNeumansHomM OBCNYKMBAHWKM Ha
NPOTAMKEHU M BCErO CPOKa CAYXBbl.

Ecnu cuctema He UCNONL3YETCA KaKoe-TO AAUTeNbHoe Bpemsa, 0COBEHHO B 3MMHMIA nepnoa, T0O

BOAa W3 Hero Ao0nXHa BbITb NOMHOCTLK CAWTA. Mpu HU3KKUX TemMnepatypax BOAa MOXeT
3dMEP3HYTb U BbI3BaTb 3HAYWTE/NNbHbIE NOBPEHAEHUA.

13. Bo3MOHble HeUCcnpaBHOCTHU YCTPOMCTBA.

HEUCMNPABHOCTb BO3MOXHAA NPUYUHA YCTPAHEHME NPU4UHDI
HEMCNPABHOCTU HEMCNPABHOCTU

1. Hacoc He 1. Perynatop 6bin 1. NMpoBepbTe YCTaHOBKY

nepeKka4yueaet CMOTPUPOBaH He B YCTPOWMCTBA U UCNpaBbLTE ee,

HUOKOCTb COOTBETCTBMM C ecnu HeobxoamMmo
Hanpas/IEHUEM NOTOKA 2. Haxkmute n nogepxute
2. Mpouecc 3anmMBKKU Hacoca KHonKy RESET go Tex nop,
6bln NpoBeaeH He NPaBUAbHO NOKa NOTOK He CTaHeT

NOCTOAHHbIM




3. Bcacbieatowan Tpyba He
[0CTaTOYHO NOrPYyXeHa B
MUOKOCTb

3. MposeptTe, 4TOOLI TPYHa
Ha BcacblBaHUM Bbina
NOrpy»XeHa B BO4Y

2. Hacoc He HabupaeT
AaBneHue

1. B cucteme HapylweHa
repMeTUYHOCTb

2. WnaHrv unm GUNbLTPLI Ha
BCACbIBaHUK 3a0KUTbI

3. [oHHbIF KnanaH
3abnoKkupoBaH

1. MNpoeepbTe
repMmeTUUYHOCTb CUCTEMBI
2. YoanuTte 3acopsbl

3. NepemecTUTe AOHHbIN
KnanaH

3. YcTpoircteo
cpabaTbiBaeT no
CYXOMY XO4y, XOTA B
cucTeme ecTb BoAa

1. YcTaHOBAEHA C/AIMLWKOM
BbICOKAA BENIMYMHA AABNEHMA

2. TennoBas 3aWK1Ta Hacoca
He No3BoNAeT emy
BKAHOUYMTLCA

1. YmeHbWwMTe gaBneHue,
noka npobnema He byaer
peLweHa. CBAXuMTECH C
npodeccuoHanbHbIM
MOHTAX»HMWKOM
(cneumanwuctom).

2. MNpoBepbTe Hacoc

4. Hacoc He
BKAKOYAETCA NpH
OTKPbIBAHMW KPaHOB

1. HacTpoitka gasneHumn
CNULLKOM HM3Kas

1. YBenuubTe AaBneHue,
noka npobnema He byger
peweHa. CBAXMUTECH C
npodeccuoHanbHbIM
MOHTaXHUKOM
(cneunanuctom).

5. Hacoc vacto
BKAOYAETCA U
BbIK/tOYaeTeA

1. B cucTeme HapylweHa
repMeTHUYHOCTb

2. MNoToK BOAbI U3 KpaHa
CNULWKOM ManeHbKui

1. MpoBepbTe cUcTEMY Ha
repMeTUYHOCTb M YCTParUTe
npobnemy

2. CBAXMTECH C TEXHMHECKOH
noaaepHKon

6. Hacoc He
BbIK/1HOYaeTCA

1. [laT4MK NOTOKa y perynatopa
3arpAsHeH

2. B cucteme cepbesHo
HapyLweHa repMeTMHHOCTb
3.06paTHbI Knanax 6bin
YCTaHOBAEH A0 MAK Cpasy nocne
YCTpOCTBa perynatopa

1. MpoeepbTe YCTPONCTBO
2. NpoeepbTe Tpybonosog,

3. Yaanute KnanaHbl U3
cUcTembl

CMMBOA NepeaBUKHOW MYCOPHON KOP3UHbI, NepeyYepKHYTON CBepXy,
03HauaeT, uTo, ANA 3aLUUTbI OKPYHHAOLWEN cpeabl, B KOHLE CPOKa cAyH6bl
o6opyaosaHue, HeNb3A BblGpacbiBaTb BMeCTe € GbITOBbIMM OTX0A4aMM.
Bbi6pacbiBaTh YCTPOWCTEO M YNAKOBOYHbIE MaTepUanbl B COOTBETCTBUM €
MeCTHbIMK NpeAnNUcaHUAMM.

JlaTa YCTaHOBKH

EhL

Mpopasey,

(noanuce)

LTamn Mnv neyats Topryloliei opraHusaumm



