), IMPPUMPS

Hacocb! ECL,ECV

NHCTPYKUMA MO MOHTaXy M aKcnayaTaumm ana npeobpasosatenent yactotel NASTEC MIDA
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MHCTPYKLUMA NO MOHTaXKy M 3KCN/yaTauum ana npeobpasosBaTesieil 4acToThbl
NASTEC MIDA

1 OBLUAA MHDOPMALMA.......cecvevevereeeeeeeceetete e teeeeeaetetese st s essassese st ssssssasaesesessssssssastesesesesssssssasassessssssnans 2
2 TPABUJIA TEXHUKM BE3OTTACHOCTM ...ttt ettt ssas st ssas e tesssss s anans 2
3 YPOBEHD LUYMA ..ottt ettt ettt s sttt s st st s et et e bt s s sssnastetasas s s ssnantetenasasans 4
A PEHUMDI PABOTDL...ocviiieieieieieeieeeiet sttt ettt sasesas sttt sttt bt st s s e bbbt st st nae bttt es et s sssseststssassseas 4
5 PEKOMEHIALMU CE-EMC ..ottt ettt aes sttt s st ssssesssas s et asssstesesetessssssasasssssssssanas 5
6 OATUMKU DABIIEHMEA ....oveieeeeeeeeeeeeeete ettt aes et stss s ettt ea s e as st et st et et etetesesssssssasssssesesanas 5
7 KOMIOHOBOUHASR CXEMA .....ooeieieeecteteeeeeeeeeeetetesesesesssesasaesesssssssessssesesesessssssasssaesasasssssssssaesesesesssssssnsessess 7
8 TIPEOBPASOBATE/ID HACTOTBL....ocvvieieieierteeereveeeeseeessete s ssssssssasae et s ssssssssssstetesesesssssssssastesesssssssssssessesasnas 8
9 TIPUHUMINATIBHAR CXEMA . ....vvvieieceeeeieeeeeeei ettt ssssaste s s st sssse et s et ssssssssastssesssssssssstesesesassssssssnans 9
10 HACTPOMKA NMAPAMETPOB MPEOBPA3OBATE/A YACTOTDI .vveieieieeeeieeieieecseeeete ettt seeeenns 15
11 TIEPBDBIM TTYCK ottt sttt sttt s sttt et sttt ettt sasas et et et et as st et et sesssssssas s et ssssesetesanans 15
12 MEPEYEHb BO3MOMXHbIX OLUMBOK N CMTIOCOBOB UX YCTPAHEHUA ...t 19

B A,OKYMEHT MOTYT BHOCUTLCA M3MeHeHUA! FapaHTUiMHble 06a3aTeIbcTBa NepedncaeHbl B 6azoBom pykosoacTee!

CMMBO/IbI, UCNO/Ib3YEMbIE B AHHOM PYKOBOACTBE:

BHumaHue
Ucnonbayetcs gna 0603HaueHUs npeaynpexaeHuin, HecobaroaeHne KOTOPbIX MOXKET NPUBECTU K TPaBMam

nepcoHana uav NoBpexaeHunio 0bopyaosaHus

I..l MNpumeyaHus
A CoBeTbl MO yNpPoLeHNo paboTbl C HACOCOM.
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Hacocbl ECL, ECV ykomnneKToBaHbl Npeobpa3oBaTeNiMmM YacToTbl, BCTPOEHHbIMU HEMoCpeACcTBEHHO B 3/1eKTPoABUraTeNb.
CKOPOCTb 3N1EKTPOABUraTENA U3MEHAETCA TaKMM 06pa3om, UToBbl paboyas ToYKa HaxoAMNack HeAaneKko oT rmapPaBANYECcKO
KPUBOIA. 3a CYET TaKoi CUCTEMbI 0BecreumBaeTca onTUMasbHoe sHepronoTpebaeHue.

®  EC/M HAcoC He YKOMM/IEKTOBAH AaTYMKaMM AaBNEHUA, MaKCUMA/IbHAA TemnepaTypa cpeabl,
nepekaumsaemoi Hacocamm ECL n ECV, ByaeT Takol ke, KaKk B Hacocax CL u CV.

OpurMHanbHble MHCTPYKLMM AN KOHKPETHOro KOMMOHeHTa (MpeobpasoBaTtesib YacToTbl, AAaTYMK AABAEHUA) UAYT B KOMMAEKTE
C OPUTMHANbHBIM PYKOBOACTBOM.

Mepen, ycCTaHOBKOM M 3anMyCKOM Hacoca Wu3y4dute
NHCTPYKUMN. OHU CAyXKaT Ana ynpoweHUa YCTaHOBKMW,
3KCcnAyaTaumm n TexHU4Yeckoro obcnyXmMBaHMA Hacoca, a
TaK»e NnoBsblleHNA Bawei besonacHoCTH.

YCcTaHOBKa Hacoca A0/1XKHa BbINMONAHATLCA B COOTBETCTBUM
C MECTHbIMU CTaHAAPTAMU N OANPEKTUBaAMMN.

TexHn4yecKkoe obcnyKnBaHme Hacoca A0XKEH NPOBOAMUTb
TONIbKO KBaNMOULMPOBAHHbIN NEPCOHann.
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HecobntoaeHne WHCTPYKUMM U MNPaBUA MOXKET MPUBECTU K
TPaBMam MoO1b30BaTeNA UM NONOMKe 060pya0BaHUA, a TaKXKe
K aHHY/IMPOBAHUIO rapaHTUM.

Mepbl 6e3o0nacHOCTM MoOryT ObiTb obecneyeHbl TOIBKO MpU
3KCnayaTauMu Hacoca B COOTBETCTBUM C  MHCTPYKUMAMMU
NPOM3BOAUTENS U B Pa3peLleHHbIX YCIOBUAX IKCNAyaTauun.

Hacoc aonxeH 6biTb OTK/IIOYEH OT UCTOYHUKA 3/1EKTPO3HEPTUN
BO BPeMA MOHTaXa U TEXHUYECKOro 06CNy»KMBaHUS.

B cocrtas YCTAaHOBKU AO0/1XKeH BXOAUTb CeTeBOM BbIK/THOYATEb,
KOTOprVI obecneymBaeT OTKAOYEHUE OT I'IVIT3I-0LLI,€I7I cetn C
Pa3MblKaHNEM KOHTAKTOB Mo BCEM MNMOJZTKOCaM.

B snekTpoycTaHOBKe A0/KeH ObiTb YCTAHOBAEH 3aLWMTHbIN
BbIKAOYaTENb ABUratena pgna oOTKAYeHuA Bcex ¢as ot
NUTAOLEN CETU, KOTOPbIA COOTBETCTBYET [AENCTBYHOLLMM
MECTHbIM HOPMaM U CTaHAapTaMm.

[JaHHOEe YCTPOMCTBO MOMKET MCNoAb30BaTbCA [AEeTbMU B
BO3pacTe OT 8.neT W cTaplwe, a TakXe Aavuamm c
OrpPaHMUYEHHbIMMU dunsnyecknmu, CEHCOPHbIMU NN
YMCTBEHHbIMM BO3MOXHOCTSMU, UAM He obnagarowmmm
[OCTAaTOYHbIM OMbITOM M 3HAHMAMW, NOA HaAA30POM WU
PYKOBOACTBOM OTHOCUTE/NIbHO 6e30MacHOro MCNo/sib30BaHUA
YCTPOMCTBA, MPU YCAOBMM YTO OHM OCO3HAKOT OMACHOCTY,
CBfAI3aHHble C ero paboTon.
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Hacocbl ¢ npeobpasosatensamu yactotsbl (ECL, ECV) moryT npousBoauTb onpeaeneHHblli ypoBeHb LWyMa BO Bpemsa paboTbl.
YpoBeHb WyYMa MOXHO CHM3UTb 33 CYeT yBe/IMYEeHWUA Hecyllei 4acToTbl WMPOTHO-UMMY/bCHOM MOAYNALMKU, CM. TNaBy

«HaCTpOVIKa napameTpoB». 3HaYeHMA MaKCMMaIbHOM YacToTbl YKa3aHbl B KaTanore aneKTpop,eraTenei/'l.

Hacoc co BcTpoeHHbIM npeobpa3oBaTesieM YacTOTbl, HO 63 AaT4MKa fABNEHUA MOXKET A4
dYHKLMOHMPOBATL TO/IbKO B perkume 6e3 perynMpoBaHMA 4acToThbl, T. €. B pexunme e
«MocTosiHHaA YacToTa».
. .
= "
o g
Hacoc paboTaeT ¢ 3agaHHOM YacToTol. B pexxume 6e3 perynivposBaHus o Y |
Ay ]
@ 4acToTbl MOXKHO 33aTb TO/IbKO YaCTOTY, Ha KOTOpOW byaeT paboTaTb Hacoc, a o ;
Q
CnefoBaTesIbHO, U CKOPOCTb 3NEKTpoABUraTens (3a4. CKop. Ha puUcyHKe 1). PucyHOK 1
Ecnu K npeobpa3oBaTento YacTOTbl NOAK/AOYEH AAaTYMK JaBJEHUA, HACOC MOXKeT paboTaTb X
B PEeXMME C PeryanpoBaHMem no CUrHanay obpatHow cBasu, T. e. B pexknume «MocTtoaHHoe - Mae. ==
AaBneHue».
L Hsapg.. |
Hacoc nopaeprkuBaeT 3agaHHoe aasneHune (H3ag,. Ha pucyHKe) npu ntobbix
~ o o MuH. -+
pabounx napameTpax OT Hy/JIeBOM A0 MAaKCMMAJIbHOM MOLLHOCTM, MPU KOTOPOW i
—————-
(l—_) HauyMHaeT NagaTb TemnepaTypa. B aTom pexxnme MOXKHO TO/IbKO 3a4aTb Q
PucyHOK 2
AasneHuve (H3ag. Ha pucyHKe 2), KoTopoe byaeT noaaepskmMBaTb Hacoc. Y
Ecnv K npeobpasoBaTenio YacTOTbl NOAK/IIOYEH AAaTYMK TEMMEPATYPbl, HACOC MOXKET o4
paboTaTb B pexunme C peryIMpoBaHuemM no curHany obpaTHOM CBA3K, T. €. B pekume [~ Mare. ==
«MocToaHHaA Temnepatypa».
— —Hsap—- —
Hacoc nopaeprkmBaeT 3agaHHy0 Temnepar H3aga. Ha pucyHke 3) npwm Mk i
anep AaHHY patypy a pucy p
Ntobbix paboumx napameTpax oOT HYyEBOM 40 MaKCUMaAbHOW MOLLHOCTU, NP -
@ KOTOPOW HauyMHaeT NajaTb AaBneHue. PucyHOK 3
B aTOM perkMme MOXKHO TONbKO 3a4aTb Temnepatypy (H3aa. Ha pucyHke 3),

KoTopyto 6yAeT noAAep:KuMBaTh Hacoc.
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Mpu ncnonb3osaHmm npeobpasosaTeneit YacToTbl B EC Heobxoaumo cobntogath TpebosaHua Aupektuebl no IMC 2014/30/ES.
[na cootseTtcTBMA TpeboBaHMAM JaHHOW aupekTusBbl MIDA npeaycMoTpeH BCTPOeHHbIN ¢unbTp paguonomex Cl. Korga
npeobpasosaTeNnb YacToTbl MOHTUPYETCA HEMNOCPeACTBEHHO Ha 3/1eKTpoABuratesb, Kabenb MUTaHUA He HyXaaeTca B
MeTaIMY4eCKOM 3KpaHe A/1A 3aluTbl OT 3/IeKTPOMArHUTHbIX nomex. Kabenb Lenu ynpasaeHna foKeH BbiTb SKpaHUPOBaH U
NPOK/NafbIBaTbCA HA PaccTOAHUN He meHee 200 MM OT Kabena NUTaHMA ANA NPeAoTBPALLEHNA HaBeAeHUA nomex. MHBepTop
OCHaLLEH BCTPOEHHbIM pUABTPOM paanonomex Kateropum C2.

e  [loapobHbie MHCTPYKLMKU U peKoMeHAaLMK No obecnedyeHunto cootseTcTuA upektuse EMC
NPUBOAATCA B OPUTMHANBbHBIX MHCTPYKLUAX Npoun3BoamnTeNs npeobpasoBaTtens 4acToThbl.

e  [leperpy3Ka gaTyMKa No 4aBAEHUI0 MOXET CTaTb NPUYNHOM €ro HEUCNPaABHOCTU, CM. 3HAYEHMUA B
Tabnvue [aTyMKoB.

° pr6KM NUTAaHNA OaTYUKa O0N1XKHbI BCeraa 6bITb noakato4veHbl. Ecan ogHa ns HMx BbIVIAET 13 CTpoA,

andodepeHumanbHoe faBaeHne NPesbICUT 3HAYEeHKe AOMYCTUMOrO M36bITOYHOrO faBAEHMA ATYNKa,
M OH BbIMAET U3 CTPOS.

6.1 KPATKOE OMMCAHUE

MDM 490 MPM4150

[datunk guddepeHLManbHOro AaBneHUA NpeaHasHayeH gna  [aTuuk 4aBAeHus 48 HeNPepbiBHOMO U3MepeHusa 1 nepesayn

MOCTOAHHOIO U3MEPEHUA U Nepeaadn U3MepeHHbIX 3HaYeHU M M3MEpPEHHbIX 3HAaYEHWUI AaBeHMA.
pa3HocTu fasneHuit. AnddepeHumanbHoe AaBneHNe MOXKHO Mpeobpa3zoBaTtenib YaCTOTbI BbIYUCAAET PA3HOCTb
3a/aTb HEMOCPEACTBEHHO Ha Npeobpa3oBaTesie YacToTbl.  AaBMEHMA MO ABYM 3HAYEHUAM: OAHO Ha CTOPOHE BCACbIBAHMA U

BTOPOE Ha CTOPOHE HarHeTaHUsa (MeHee
TOYHbIV meToa). AndbdepeHumanbHoe faBneHNe MOXKHO 334aTb
HenocpeACTBEHHO Ha NpeobpasoBaTene YacToTbl.

PucyHokK 4 PucyHok 5
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6.2 MDMA490

Twn MDM490(0-2,5) 6ap MDM490(0-6) 6ap MDM490(0-10) 6ap
-E-22-C4-B1 -E-22-C4-B1 -E-22-C4-B1
[unanasoH gasneHua [6ap] 0-2,5 0-6 0-10
MAKCUMAJIbHOE n3bbiTouHoe 5 12 20
hasneHuve + [6ap]
MAKCUMA/IbHOE n36biTo4HOE 2,5 6 10
nasneHuve — [6ap]

Twun gatymka

MAKCUMAJIbHOE ctatunyeckoe
nasneHue [6ap]

Makc. Temnepatypa paboueit
cpeapl

MaKc. TemnepaTypa OKpy»atoLLen
cpeapl

Pasbem

Hanpﬂ)«eHMe NUTaHUA

BbIXO4HOM cUrHan

MaTepuran HanopHoi Kamepsl

MaTepuan membpaHbl

Twun ynaoTHeHuUA

9ne|-<pr4eCKoe coegnHeHune

Knacc 3awuTbi IP

Jatuvk auddepeHunanbHOro AaBneHus
16

OT1-10 po +80 °C (nepekaumBaemasn cpega ot =10 go 110 °C)
no +50 °C

2x G1/4 BHyTpeHHssA pe3bba, NOAXOANT A/1A BCTABHOrO BUHTOBOIO 3a’KMMa
(cranpapTtHO ana Tpy6 @ 6)

15-28 B nocT. TOKa

4-20 mA

Hep:kasetow,ana ctanb 1Cr18NiSTi

Hep:kasetow,ana ctanb AlSI 316L

/

Moctaenaetca 6e3 kKabens, NOAKNOYAETCA IKPAHMPOBaHHbIM Kabenem 4 x 0,25 mm?
IP65

6.3 MPM4150
Tun MPM4150(0-10) 6ap MPM4150(0-16) 6ap
-E-E-C2 -E-E-C2
[wnana3oH gasnexusa [6ap] 0...10 0..16
MAKCUMAJIbHOE n36biTouHOE 15 24
nasneHuve + [6ap]
MAKCUMAJIbHOE n36biTouHOoE 0 0
AasneHve — [6ap]

Twun gaTymka

Makc. Temnepatypa paboyei
cpeapl

MaKc. TemnepaTypa OKpy»atoLuen
cpesabl

Pasvem

HanpﬂmeHMe NUTaHUA

BbIXO4HOM CUrHanN

MaTtepuan HanopHol Kamepbl

Matepvan membpaHsl

Twun npoknagku

3ﬂeKTpW-iECKoe coeanHeHune

Knacc 3awmthbl IP

[aTyvK pasnexHus
OT1-20 po +80 °C (nepekaumBaemasn cpega ot —10 o 110 °C)

8o +50 °C

G1/4 c npoknagKo

8-28 B nocT. ToKa

4-20 mA

Hep:kasetowan ctanb 1Cr18Ni9Ti

Heprkasetowas ctanb AlSI 304

Al203 Viton

MocTasnsaetca 6e3 kabens, NOAKAOYAETCA IKPaHMPOBaHHbIM Kabenem 4 x 0,25 mm?
IP65
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7.1 MpeobpaszosaTenb Yactotbl MIDA

BAPUAHT 1: Ha cxeme (pMCYHOK 6) M306parkeH CTaHAAPTHbIN BapMaHT MOHTaXKa npeobpa3oBaTtens 4acToTbl
HernocpeAcTBEHHO HA COEAMHUTENIbHYIO KOPODOKY 3/1EKTPOABUIATENA C UCMNONb30BAaHMEM AOMOHUTENIBHOIO NEPEXOAHMKA.

BAPUAHT 2: npome)kyToYHas NaacTMHA (PUCYHOK 6, N03. 2) KPenuTCA K KPOHLITENHY U3 antoMUHUA (PUCYHOK 6, No3. 3)
BMECTO NnepexoAHuKa. MoAKA0YEHNE K SNEKTPUYECKOl KOPOBKe BbINOAHAETCA SKPAHMPOBAHHbIM Kabesiem.

BAPUAHT 3: nepexofHan naactvHa (PUCYHOK 6, No3. 2) KpenuTtca HenocpeacTBEHHO K COeAUHUTENbHON KOpobKe

3/1eKTpoaBuraTena. Hacoc nocrasnsetca ¢ MOHTUPOBAHHbIM npe06pa3OBaTeneM 4YacCToTbl (pVICYHOK 6).

Mo3uuyma | OnucaHue
1 MNpeobpasoBaTtenb YacToTbl
2 MNepexogHasa nnacTuHa
3 KpoHwTelH
4 YNNOTHEHUE MEXKAY SNEeKTPOABUraTeENEM U KPOHLUTEMHOM
5 Kabenb gsuratena
6 [Bsuratenb

PuUcyHOK 6
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8.1 OBLUME XAPAKTEPUCTUKU

®YHKLMOHANbHbIE XapaKTEPUCTUKMN U NPenmyLLecTBa MIDA 4XX
Knacc 3awmthbl IP IP66
[nanasoH moLwHOCTH 1,1-22 kBt

UCTOYHMK NUTaHUA

3 ¢, 380+-440 B

MaKcumanbHasa TemnepaTypa OKpysKatowel cpeabl ans

40 °C
paboTbl HA HOMUHA/NbHbIX XapPaKTEPUCTUKAX
YnpaBneHve BEKTOPOM HaNpsXKeHUA 31eKTpoasuraTenei
WC+ AA
ABTOMaTM4eCKan aganTauma sneKkTpoasuraTena OA
BcTpoeHHble gpocceny NOCTOAHHOIO TOKa ANs 1A
noAaBAEHUA FAPMOHMK (LUYMOBbIE NOMEXM)
BcTpoeHHbI dunbTp nopasneHunsa pagmonomex EN 61800- [IA — C2 Kar.
3 (pagynoYacToTHbIE NOMEXM)
MaKcumanbHas ovHa Kabeneli snekTpoasuratTens 5 /150 M
(3KpaHMpOBaHHbIX/HE3KPAHUPOBAHHbIX)
HacTpolika napameTpos Yepes USB HET
HacTpolika napameTpos Yyepes RS485 OA
HacTtpoiika napameTpos Yepes Bluetooth DA
OnopHbIi curHan 0-10B [OA (HacTpauBaetca)
BykBeHHO-UMbpOBas NaHe b ynpaBieHus OA
paduryecKkan naHenb ynpaBieHus OA
MpoTtokon Modbus RTU (RS-485) OA
MNpoTtokon BACnet OA (onuws)
dneKTpoHHoe Tennosoe pene (ETR) ana 3awmthbl 1A
anekTpoaBuraTens
BO3MOXHOCTb NOAKAOYEHNA TEPMUCTOPA HET
dyHKLMA «NOAXBaT Ha feTy» (No4xXBaT BpalLatoLLerocs oA
ngurartens)
NnAa-perynatop HET
MNMN-perynatop OA
NMUA-perynatop c aBTOKoppeKunen HET
Bo3moxHocTb KackagHoro M-MN-peryanposaHuna HET
[eXKypHbli1 pexkum OA
MpeobpasoBaHMe CKOPOCTM B pacxos, OA
ObHapyKeHMe Cyxoro xoaa Hacoca OA
ABTOMaTMYECKan ONTUMM3ALMA IHepronoTpebneHms OA
KoHTponb sHepronotpebneHus OA
Yacbl peasibHOro BpemeHu OA
padukn TO OA

Bxoab! u BbIxoAbl

AHaNoroBbIi BXOA,

2 Bbixoga, 0—-10 B nocrt. TOKa
(2 Bxoaa/sbixoaa, 4-20 mA)

Lindposoi Bxoa,

4 perynmpyembliX pasmblKatloWmMX UIN 3aMblKaloLWKnX

KOHTaKTa
PeneiiHblil BbIXOA 2 peryampyembix pa3mblKaOLLUX NN 3aMblKaOLLUX
KOHTaKTa

B0O3MOKHOCTb NOAKNIOYEHUA AATYUKOB

1 paTumKk auddepeHumanbHoro gasneHna MDM4A90 v

2 patumka gasneHua MPM1450 N4

1 paTymk pacxoga v

1 paTymK TemnepaTypbl v
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8.2 TEXHWUYECKME XAPAKTEPUCTUKWN NPEOBEPA3OBATENIEN YACTOTbI MIDA

MPEOBPA3OBATE/IN YACTOTbI NASTEC MIDA (3 ¢, 380440 B)

404 406 409 414 418 425 430 438 444
Tunopasmep 1 1 1 2 2 2 2 2 2
MouwHocTb P2 [KBT] 1,1 2,2 4 5,5 7,5 11 15 18,5 22
Makc. BbIXOAHOM TOK, NOCT. 4 6 9 14 18 25 30 38 44
Bec [kr] 2,5 2,5 2,5 10 10 10 10 10 10
KabenbHble BBoAbl M12 3 3 3 6 6 6 6 6 6
[konnyecTso]
KabenbHble BBOAbI M16 ) ) 2 ) ) )
[konnyecTso]
KabenbHble BBoAbI M20 2 2 2
[KkonnyecTso]
KabenbHble BBOAbI M25 5 5 ) 5 5 5
[Konnyectso]
Knacc 3awmTbl IP IP66 IP66 IP66 IP66 IP66 IP66 IP66 IP66 P66

*1 npu TemnepaType okpyxatoLLei cpeapl 40 °C

9.1 CXEMA MNOAKMHOYEHNA HACOCA

0603HaueHune OnucaHue Cxema (p1cyHoK 7)
L1 u v w =+
L2 ®asbl NUTaHUA S
L3 ~
v MIDA
\Y O6MOTKM 3neKkTpoaBUuraTens ~
W
PE 3alnTHOE 3a3emneHne L1 _ L2 L3 %
N Hynesoi noTeHuman i
S1 BbikntovaTenb NUTaHUA 1 1
F1 MNMpepoxpaHuTtens F1 | |:| H H |

o\ \ \

L1 L2 L3 PE

I
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9.2 CXEMA NOAKMHOYEHNA NPEOBPA3OBATE/IA YHACTOTbI TMIMOPA3SMEPA 1

MOTOR EMC
WV u

E .

7N

ALARM

STATUS

Va4l

NO1 COMT NC1  NO2 COM2 NC2

=)
|

2S¢

EE

COMBO MODBUS
G S1+ §1. G S2+ 82

PucyHok 8

e [loAaKNtoYEHME HACOCa K 3N1EKTPOCETU NOPYYAETCA TO/IbKO OMbITHLIM U KBaNUPULMPOBAHHBIM
cneuyanucTam.

e CoefuHWTENbHBIN Kabesb He AO/IKEeH COMPUKAcaTbCs C KOPMYCOM HACcOoCa, NOCKO/bKY NOCAeAHWNIA
MOKEeT CUIbHO HarpeBaTbCs.

o  [logKnloYeHME OCYLLLECTBAAETCA Yepes MeTaandyeckne KabenbHble BBOAbI C KNAacCOM 3alumTbl IP6S,
KOTOpble 06ecneunBatoT 3alLMTy OT 3NEKTPOMArHUTHbBIX MOMEX.

o CoefuHWTENbHDbIN Kabesb AoKeH BbiTb IKPAHMPOBaH AR 3aLUWTbl OT 3/IEKTPOMArHUTHbBIX MOMEX.

o  Kabenu n KabenbHble BBOAbI A0NKHbI 6bITb paccunTaHbl Ha paboTy B AnanasoHe TemnepaTyp oT
—10 °C go + 80 °C unu bonee.
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9.3 CXEMA NOAKMHOYEHNA NPEOBPA3OBATE/IA YHACTOTbI TUIMTOPA3SMEPA 2

PucyHok 9

N

e L) — — b

= 2 G
S ) S2-
85: PPP00000®®00 0 o S2+
N< 000000000000 =

o)

b4

COMBO

S1+

NO1 COM1 NC1

PucyHok 10

° MNopakntoyeHne Hacoca K 3/1EKTPOCETU NOPYyYaeTCA TO/NIbKO ONbITHbIM U KBal]MCbMU,MpOBaHHbIM
cneyunannuctam.

° COE,D,MHMTGI'IbeIm Kabenb He AO0/1XKeH CONPUKacaTbCA C KOPNYCOM HacoCa, MOCKONbKY nocne,a,HMﬁ
MOXKeT CUNbHO HarpesaTbCA.

e [logKnloueHMe OCyLeCcTBAAETCA Yepes MeTaaMyeckne KabenbHble BBOAbI C K1aCcCOM 3aLmTbl P68,
KoTopble 06ecneynBatoT 3aLmTy OT 3/IeKTPOMArHUTHbIX MOMEX.
e CoepnHWUTENbHbIN Kabenb AoMKeH 6biTb 3KPAHMPOBAH AR 3aLLMTbI OT 3NEKTPOMATHUTHbIX MOMEX.

o  Kabenu n KabenbHble BBOAbI JOMKHbI BbITb paccunTaHbl Ha paboTy B AnanasoHe TemnepaTyp oT
—10°C pgo + 80 °C unm bonee.
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9.4 AWCNNEN NPEOEPA3OBATENA YACTOTbI

Ha pucyHke 11 nokasaHo pacnofioxKeHve KHOMOK Ha gucnaee npeobpasoBaTens 4acToTbl.

Mo3uumna | OnucaHme

KHonKa +:
KHOMKa + CAYKUT A8 yBeNMYEHMA 3a4aHHOMO 3HAYEHMA UAN 3HAYEHUA YacTOTbl. YTOObI U3BMEHUTL 3a4aHHOoe
1 3HAYEHWA, HAXKMUTE U YAEPKMBANTE KHOMKY + UM — Bosiee 5 cekyHA, NOKa 3ag4aHHOe 3HAYeHMe, KoTopoe

HYYXHO U3MEHUTb, HE HaYHeT MUraTb. 18 NoATBEPKAEHNA 3343aHHOIO 3HAaYEHUA NPOCTO NOAONKAUTE 5 CEKYHA,
WAN HaxkmuTe KHonKy MYCK/OCTAHOB

KHonKka —:
KHOMKa — CAYXXUT ANA YMeHbLEeHUs 334aHHOr0 3HAYeHUA UAKN 3HAaYeHMA YacToTbl. YTOObI U3MEHUTb 3agaHHOe
2 3HAYEHUA, HAXKMUTE N YAEPKMBANTE KHOMKY + UM — bonee 5 cekyHA, NoKa 3aaHHOE 3HayeHne, KoTopoe

HYYKHO U3MEHMUTb, HE HAaYHEeT MUraTb. 158 NoATBEPKAEHNA 3343aHHOIO 3HAaYEHUA NPOCTO NOJOKAUTE 5 CEKYHA,
WM Haxkmute kHonky MYCK/OCTAHOB

CBeTOAMOAHBIN MHAMKATOP:
- KPACHbI — ropuT B Ai@XKypPHOM peskume

3 - 3ENIEHbIN — ropwuT BO Bpema paboTbl ABuratens

- MKENTbIA — 3aropaeTca Npy Ha UMM CUrHana TPEBOTM
4 KHonka MYCK/OCTAHOB:

Cny»KuT AnA nycka/octaHoBa Asuratens
5 Oucnnen

I—l

lU’l

PucyHok 11

®  bBepervTe KHOMKKU M Ancnaei npeobpas3oBaTenia YacTOTbl OT Y4APOB.
®  HuKoraa He HaXkMMaiTe nasbLeM Ha AUCNIEN, TOSIbKO Ha KHOMKM.
o  Ecnu upeamepHO HaZaBWUTb Ha AMCMNEN U NPUNETatoLWME K HEMY YYACTKM, MOXKHO NOBPEAMUTb ero.
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9.5 CXEMA NOAKNOYEHNA OATYNKA ANDDEPEHLIMAJIBHOIO AAB/IEHMA MDM940

MpK1 BKNHOYEHWUM YCTPOWCTBA Ha AuUcniee 0TobpakaeTca Bepcua MUKPONpPorpaMMHOro obecneyeHns aasa ynpasneHus
(LCD = X.XX), mukponporpammHoro obecneveHumsa gna nutanua (INV = X.XX) n Bepcus obopygosanma (HW = X.XX)

No3unuymna OnucaHue
1 MNoakntoyeHue no Bluetooth (Muraet npu akTMBHOM MOAKNOYEHUM)
2 [guratenb pabotaet
3 [lBuratenb oCTaHOBAEH
4 [exypHbI pexxum
5 CynTaHHOeE 3HayeHne
6 EanHuubl nsmepeHna
7 CurHan Tpesoru
8 MpeaynpexkaeHune
X »| 2 (X m| 3 (X | 4
5 PR
3 n 0 S
bar —|—© A01 7 wo1 -8
PucyHok 12
Mapametrp | OnucaHue
XX.X [6ap] | U3mepeHHOe 3HauyeHWe aaBneHus
XXX.X [Tu] | YacToTa
XXX [V~] Hanps»keHune nuTaHWA MHBEpTOpa
XX.X [A] Tok notpebneHua gsuratens
XXX [cosd] | KoadpduumeHT mowHoCTM aBuraTens
XX.X [KBT] PacueTHan aKTMBHasA 3NeKTpUYecKas MOLWHOCTb, MOTpebasemas gBuratesiem
X [INV] Aapec ycTpolicTBa, Koraa BratoueHa ¢pyHKuma COMBO
AXX CurHan TpeBorun XX
WXX MpepynpexaeHne XX

13
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9.6 CXEMA NMOAKMOYEHNA JATHYUKA OABSIEHNA MDM490

] +15VDC

PucyHok 13

9.7 CXEMA NOAOKNKOYEHNA OATYUKA OABAEHNUA MPM4150

NE =l | 2] [3] &)

i I |

| - | | - |

| Q 1l 'Q |

0 N

Ll T _ MPMatS0p~ | L | _ T _ MPMa150p-

I U "o
| \ \ |
| +15VDC |
| 4-20mA |
| |
| |

PucyHok 14
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10.1 MpunnoxkeHne NASTEC NOW

10.2 MNyCK

MapameTpbl npeobpasoBaTens 4acToTbl MOXHO HacTpoUTb Yepes
npunoxkeHne Nastec NOW, KoTopoe ycTaHaBauBaeTcA Ha TenedoH.
HacTpoliky napameTpoB  MOXHO MOJHOCTbIO  BbINOAHWUTL  Yepes
NPUIOXKeHWe Ha Ballem cMapToHe.

MpunoxkeHne Nastec NOW 6ecnnatHoe u noakatoyaetcs no Bluetooth.

Tak)Ke HacTpouTb NapameTpbl NPeobpasoBaTeNs YacTOTbl MOMHO TaKXkKe
yepes npotokon MODBUS (unu BACNET).

CK&HTprMﬂOMeHMeAﬂH

Android

[=] oo [m]

PucyHok 15

MpeobpasosaTenb YacTOTbl BKAOYAETCA HaxkaThem Kaasuwm MYCK/OCTAHOB nan Haxatem Knasuwu NYCK B NpuaoxeHnm

Nastec NOW. MMpu ynpaBneHuu yepes APYron BXon, CM. OPUTMHANbHYIO MHCTPYKUMIO npousBoauTens npeobpasosatens

4acToThbl.

15

3anpelyaeTca 3anyckatb/oTKAO4aTb Npeobpa3oBaTesib YaCTOTbl OTK/IOUEHMEM OT CETU NUTAHUA, TaK
KaK 3TO COKpALLLaeT CPOK CAYKBbl KOHAEHCATOPOB.
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10.3 HACTPOWKA YCTABKW LABNEHNA

10.3.1 HACTPOMKA YCTABKM OABNEHUA BE3 NOTEHLIMOMETPA

DTT... gatunKk anddepeHuManbHOro gaBaeHus

2XTT... ABOIHOI AATYMK JaBNEHUA

Mapamertp 3HayeHue OnucaHue napameTtpa
P018 MocToAHHOE 3HAYeHue Perxkum paboTbl Hacoca
P002 3agaHHoe aasneHue (6ap)

L

Ecnn yctaHoBneH patumk DTT, AaBneHue HarHeTaHMA HAacoca NOCTOAHHO NOAAEPKUBAETCA PABHbLIM
70 % OT ero MakcMmanbHOro Hamnopa.

Ecnun yctaHoBAEH AaTumnk 2xTT, AaBfeHUe HarHeTaHUA Hacoca NOCTOAHHO NOAAEPKMBAETCA PaBHbIM
70 % OT ero MakCMManbHOro Hanopa.

MoKasaHuAa paTumKoB [AHanorosbli Bxog AN1] cuMTbIBAOTCA HA CTOPOHE BCACbIBAHMA U/MAn
[AHanorosbivi Bxog AN2] Ha cTOpOHe HarHeTaHuA.

10.4 PEXXWM NOCTOAHHOW YACTOTbI

[Ons pexxrMma NnocTOAHHOM YacToTbl HEO6X04MMO 334aTb 3HAa4YeHMe B NapameTpe P018.

Y106bI U3MEHUTL MaKCMMasIbHOE YNCIO 060p0TOB, HYXXHO HaCTpOUTb I'lpVIBep,eHHblm HUXe NapameTp:

NMocToAHHaA YacroTa

Mapametp 3HayeHue OnucaHue napameTpa
P018 ®dUKCUpPOBaHHAA CKOPOCTb | Pexnm paboTbl Hacoca
P002 YcTaBKa NOCTOAHHOM YacToTbI

10.5 HAMPAB/TEHUE BPALLIEEHNA

HanpaBneHue BpalwieHusa

Mapametp

3HaueHue

OnucaHue napameTpa

P044

€«

10.6 PEJIEMHbIV BbIXOA,

BpauieHue Bana anektpoasuratens, [*®]... O6patHoe

MpeaycmoTpeHo 2 peneiHbix Bbixoda. [1o ymonyaHuio peneiHblit Bbixod 1 otBevaeT 3a «PaboTy Hacoca», a pefieiHblit BbIXOA,
2 33 «OWMBKY». KaxKablii U3 BbIXOL4,0B MOXKHO HAaCTPOUTb Kak 3ambiKatowmii «NO» nnm pasmbikaowmii «NC».

PEJIEMHBIN BbIXO/L, 1 — KoHTakTbl NO1, NC1, COM1

Mapametp 3HaueHue OnucaHue napameTpa
KoHTakT NO1, COM (3ambiKaetca npu owmnbke)
P063 Otkntoueno KoHTakt NC1, COM (pa3mblkaeTtca npu owmnbKe)
PENIEMHbIN BbIXO/, 2 — koHTakThl NO2, NC2, COM2
MapameTtp 3HauyeHue OnucaHue napameTpa
P064 OTK/IIOYEHO KoHnTakT NO1, COM (3ambiKaetca npu owmnbke)
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KoHTtakT NC1, COM (pa3mbikaeTcs npu owmnbke)

10.7 MPOTOKOJ1 MODBUS

Hactpoiika cBsa3un

Mapamertp 3HayeHue OnucaHue napameTpa
P125 MODBUS MpoTokon casn (MODBUS nan BACNET)
P098 1 Appec (1-247)
P099 9600 CKopocCTb Nepegaun faHHbix «Boud rate» (1200 — 57 600 6mT/c)
P100 N81 MpoTokon cesasun (N81, N82, E81 naun 081)
P024 OTKA. CoxpaHeHue gaHHbix B EEPROM

o OnucaHHbIe Bblwe HaCTpOI\/'IKVI CBA3U 3a4aHbl N0 YMONYaHUIO.

®  [1nA HaCcTPOMKM NPOTOKOA, aapeca 1 CKOPOCTM Nepesayn gaHHbix (napameTtpsbl P125, P98 6 P099)
BOCMnosb3ynTecb npunoxkeHnem NASTEC NOW.

e [pOTOKO/bI CBA3M:
e N81: 1 crapToBbiii 61T, 8 BUTOB AaHHbIX, 1 CTONOBbIN 6UT, 6€3 KOHTPOAA YETHOCTU
e N82:1 crapToBbili 6UT, 8 BUTOB AaHHbBIX, 2 CTONOBbIX 6UTA, 6€3 KOHTPOASA YETHOCTU
e  E81: 1 crapToBblii 6UT, 8 GBUTOB AaHHbIX, 1 CTONOBbIN BUT, C KOHTPOAEM YETHOCTU
e  (081: 1 crapToBbiit 61T, 8 6UTOB AAHHbIX, 1 CTONOBbIM HUT, C KOHTPONIEM HEYETHOCTU

PacwudposKa Kogos ownboK U npegynpexxaeHuii npotokosa MODBUS

LUECT. | AECAT. | ®yHKuumM OnucaHue 3HauyeHue 0 3HauyeHue 1
2329 9001 02 f:}(lyl'leperpyaka Asuratens no OTKAtoYeHo BkntoueHo
232A 9002 02 A02 HencnpaBHOCTb AaT4MKa OTKAlOYEeHO BkntoueHo
232B 9003 02 AO03 MNeperpes nHBepTepa OTKANlOYEeHO BkntoueHo
232C 9004 02 A04 Cyxoli xop, OTKAIOYEHO BkntoueHo
232D 9005 02 AOS MukmmansHoe OTKAtoYeHo BkntoueHo

Hanpsa)eHne
232E 9006 02 A06 MNepeHanpsaxeHne OTKAOYEeHO BkntoueHo
232F 9007 02 AD7 Curan Tpesoru OTKNOYEeHO BkatoueHo
MaKCMManbHOro 3HaYeHumA
2330 9008 02 A08 bnoknpoBKa poTopa OTKANOYEeHO BkntoueHo
2331 9009 02 A09 MNeperpyska nHBepTopa OTKAIOYEHO BkntoueHo
2332 9010 02 A10 Curnan Tpesoru OTKAtOYEHO BkntoueHo
cpabatbiBaHua 6TU3
2333 9011 02 A1l OTcyTCTBME HArpysKku OTKAlOYEHO BkntoueHo
2334 9012 02 A12 OwwnbKa agpeca OTKNOYEeHO BkntoyeHo
2335 9013 02 A13 Hert cBA3n OTKAtOYEeHO BkntoueHo
2336 | 9014 02 |Al4Curnanpesory OTKAIoYEHO BK/IOYEHO
MWHUMANbHOTO 3HaYeHUA
2337 9015 02 A15 HencnpaBHOCTb K1aBMaTypbl OTKAOYEHO BkntoueHo
2338 9016 02 A16 CurHan Tpesoru LM OTKAOYEeHO BkntoueHo
2339 | 9017 02 | AL7 CurHanTpesoru obpbisa OTKIOuEHO BK/IIOYEHO
uenu
233A | 9018 02  |AlL8CurkanTpesorm OTKIOuEHO BK/IIOYEHO
TemnepaTypbl 06pbiBa Lenu
233B 9019 02 A19 AcMHXpOHHas paboTa OTKAOYEHO BkntoueHo
233C 9020 02 A20 BbinageHue pasbl NUTaHUA OTKAOYEeHO BkntoyeHo
233D 9021 02 A21 HU3KMI ypoBeHb OTKAtOYEeHO BkatouyeHo
233E 9022 02 A22 CurHan Tpesorv Temn. ABwr. OTKNOYEHO BknitoueHo
o P <
2349 | 9033 02 | Umudposoii sxoz IN1 3aMKHYTbIA a3OMKHyTGIN
KOHTaKT KOHTaKT
< P o
234A | 9034 02 | Uudposoit exos IN2 3amKHyTbIA a30MKHyTGIN
KOHTaKT KOHTaKT
234B | 9035 02 | Undposoii exoa IN3 3amKHyTolA PasOMKHYTHIN
KOHTaKT KOHTaKT
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234C 9036 02 Lundposoii Bxog IN4 SamMKHYTBIN PasomKHYTbIM
KOHTaKT KOHTaKT
PacwudposKa KoaoB owMb0K 1 NpeaynpexxaeHnii npotrokosa MODBUS
LLUECT. | AECAT. | ®yHKumA OnucaHue 3HayeHune 0 3HayeHue 1
2359 9049 02 Pene 1 (coctosHue) Pene oTkioyeHo | Pene BKAOYEHO
235A 9050 02 Pene 2 (Tpesora) Pene otkntoueHo | Pene BKkAtoYeHO
235B 9051 02 Pene 3 (DOL_1) Pene oTkntoueHO Pene BkatoyeHo
235C 9052 02 Pene 4 (DOL_2) Pene oTkiloyeHo | Pene BKAOYEHO
2369 9065 02 W01 Undposoit Bxog, 1 OTKNOYEHO BkntoueHo
236A 9066 02 W02 Undposoit Bxog, 2 OTK/ItOYEHO BkntoueHo
236B 9067 02 W03 Undpoeoit Bxog, 3 OTKNOYEHO BkatoueHo
236C 9068 02 W04 Undposoit Bxog, 4 OTKNO4YEHO BkntoueHo
2379 9081 02 W05 MuHumanbHoe usnyyeHume OTKANIOYEHO BkntoueHo
237A 9082 02 W18 MUHMMaNbHbIN pacxos OTKNOYEHO BkatoueHo
237B 9083 02 W19 Pene pacxoga OTKAOYEHO BkatouyeHo
237C 9084 02 W20 CHMKeHne TemnepaTypbl OTKAtOYEeHO BkntouyeHo
237E 9086 02 W22 Csasb c EEPROM OTKAIOYEHO BkntoyeHo
237F 9087 02 W23 Owunbka EEPROM OTKANIOYEHO BkntoueHo
2380 9088 02 W24 Huskada aHeprua PV OTKNKOYEHO BkntoueHo
2381 9089 02 W25 Curnan pesoru . OTKAKOYEHO BkatouyeHo
NoA4YMHEHHOrO YCTPOMCTBa
2382 9090 02 W26 HeT Boapl OTKAOYEHO BkatoueHo
2383 9091 02 \Iflng;gﬁcl}%rgg%“ OTKANtOYEeHO BkntoyeHo
2384 9092 02 W28 BblCOKMI1 ypOBEHD OTKANIOYEHO BkntoueHo
2385 9093 02 W29 lMNepesanyck nHeepTopa OTKNIOYEHO BkntoueHo
2386 9094 02 W30 CHuxenme Temnepatypbl OTKAOYEHO BkatoyeHo
nBurartens
2387 9095 02 W31 CHwkerne HomuHaneHoro OTKAlOYeHO BkntoueHo
HanpsaxKeHna

10.7.1 NOAKNHOYEHUE NO NPOTOKOJTY MODBUS

[nsa obecneyeHuns 2-NnpoBOAHON CBA3M UCMO/b3YETCA SKPAHNPOBAHHbIN Kabesb TUNa «BUTan Napa». IKpaH Kabens
NOAK/OYAETCA C OAHOIO KOHLA K HyNeBOMy noTeHumany (KOHTakT G pasbema RS485). MpeobpasosaTesb 4acTOTbl UMeET
BCTPOEHHbIM RC-GUNBTP ANA CHUKEHUA YPOBHA LWYMa.

ObL. 3EMNA G HyneBsoit noteHuman
P S2+ +
N S2- -

Y1o6bl NPesoTBPaTUTL HECOrIAaCOBAHHOCTb KOMMNEKCHOTO CONPOTUB/EHUS, BCA LEMb A0/KHa BbiTb
BbINOAHEHa OAHUM Kabenem.
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Ne Onepauus

MoaKnoyeHWe faTumKa AaBieHUs

MoAKNoUYeHME 31eKTPONUTAHNA U KOHTPO/b AMana3oHa HanpssKeHus

HacTtpoiika napameTpos npeobpa3oBaTens 4acToTbl C y4eToM TpeboBaHMi NpoeKTa
MpoBepKa BpalLeHUs aneKTpoasuraTens

OnpeaeneHune paboyeit TO4KM NO 060POTAM M MOLLLHOCTU ABUraTeNs

CospgaHue «OTYeTa 0 NEPBOM MYCKE» C BbIBOAAMU U NPUMEHAHUAMM

. O6yyeHue obcykMBatoLLErO NEPCOHana

Njo|usalw|n ek

®  [lepBblii 3aMyCK NOPYYaETCa TONbKO CEPTUPULMPOBAHHOMY CMELMANIUCTY.

Owmnbka MpuumHa

1. MMpw BKAtOYEHUU K ABuratento He NOCTynaeT 3NeKTponuTaHue.
3N1EeKTPOABUraTeNb He IneKTpoABUraTe/Ib NOBPEXKAEH.
3anyckaeTca. Kabenb nuTaHusa NoBpexaeH.

CpaboTtana 3awwmTa anekTpoasuraTens.
He noctynaeT curHan ot Aatynka AaBneHus.
B napameTpe 3anycka Hacoca 3aAaHo 3HaveHune «BbIK/1» Bmecto «ABTO BK/1».

2. CpabaTblBaert 3awmra MexaHunyeckan 6J10KMPOBKa Hacoca.
aNeKTpoaBuraTens. MpefoxpaHUTENb 3NEKTPOABUIaTENA NOBPEKAEH UAN HE NOAKAIOYEH K

npeobpasoBaTento YacToTbl.
IneKTpoaBUraTe b MOBPENKAEH.
HenpaBu/abHO BbibpaHa KpUBas XapaKTepPMCTUK Hacoca C ydeTom paboyeit ToUKM.
CunbHble KonebaHUa HaNpAXeHUa B CETH.
3awwTa oT neperpesa 3afaHa B NPOrpaMme, HO YCTPOMCTBO He NMOAK/IOYEHO.
HenpaBuabHOE Hanpas/ieHWe BPaLLEHUA 3/1eKTPOABUIaTENS.

3.  BbICOKMIA TOK. Hacoc paboTaeT 3a npeenamu CBOEro oNTMMasbHOrO AManasoHa.
MexaHunyecKan 6710KMPOBKa Hacoca.
C/IMLLKOM HU3KOE HanpsaKeHue NUTaHuA. BbinageHne 04HOM UAN HECKONbKUX das.
MoBpeXKAEHHbIN KOHTAKT Npeobpa3oBaTea 4acToTbl
MoLHOCTb Npeobpa3osaTens YacToTbl CAVLWIKOM HU3Kan A 3N1eKTpoABuUraTens.

4. pw paboTe Hacoc MoAWnNHMKKY aNeKTpoaBuraTensa NoBpeXaeHbl.
npou3BOAUT MHOTO Hu3kas yactoTa curHana LM,
wyma. Hacoc paboTaert 3a npegenamm cBoero onTMMasbHOro AManasoHa.

KpblibyaTKa 3a4eBaeT 0 rMApaBAMYecKuil Kopnyc.
B Hacoce NpUCYTCTBYIOT MOCTOPOHHME YacTULLbI.
HenpaBuibHOe HanpasneHWe BPaLLLEHUA SNeKTpoaBUraTens.
KasuTauus Hacoca.
5. OwwbKa BbIBOAMTCA HA B 3aBMCMMOCTM OT KOAa OLIMBKM, yCTpaHWUTe ee NpUYUHY, a 3aTem cbpocbTe ee, HaxKas
aucnnen. KHOMKy RESET.
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OwwunbKa NpuunHa
6. dnektpoaswuratens dasHble NpoBoAa MeX Ay 3NeKTpoaBuraTesniem n npeobpasosaTtesiem 4acToTbl
BpaLiaeTca B NOAKOYEHbl HENPABWUIbHO, MOAKIOUYUTE MUX B MPABU/IbHOM NOCNEA0BaTENbHOCTH, CM.
Henpasu/bHOM nyHKT 10.6.
HanpaBaeHuN.
7. HeHapnexawgas CepuitHbIi HOMep NpeobpasoBaTena YacToTbl He COOTBETCTBYET CEPUMHOMY HOMEPY
3KCnyaTauma. Hacoca.
HenpasunnbHO 3agaHa BbICOTa Hanopa.
CNULIKOM HM3KOE faBNeHne Ha CTOPOHE BCACbIBAHWMA.
20
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