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LLikadbl ynpaBneHus ¢ 4acTOTHbIM perynmposaHuem gns cuctem XBC, N'BC,
TEXHU4YEeCKOro BOA0OCHa0XeHUs N OTONJIeHUs1, CKBaXXMHHOIO NPUMEHeHuns,

BeHTUNAuUnn U KOHAUMUNOHUPOBaAHUA

Cepus wkadoB ynpasneHns ¢ npeobpa3oBaTesieM YacTOThbl AJ19 KaXA0ro afieKTpoasuratens

Mapkuposka
A3M40-025 - 5442 - 22A
%‘
Moaundukauumsa wkada
A OJVH BBOA, NMNTAHUSA

B [iBa BBOAA NUTaHNSA CO BCTPOeHHbIM ABP

Ba BBOOA NUTaHuUA
B2 A t

— Kon-Bo nogknio4yaemMbiXx HACOCOB

22

(BBOA, Ha KaxKabll anekTpoaBuraTenb)

[Ba Hacoca (C BO3MOXHOCTbIO Bbibopa
Kon-Ba paboymx/pe3epBHbIX HACOCOB)

33

TpW Hacoca (C BO3MOXHOCTbIO BbIGopa
KOn-Ba pabounx / pe3epBHbIX HACOCOB)

— Markunii nyckaTtenb 1 npeo6pa3oBaTtesib 4acTOThbl
Hanuume AByx Nnpeobpa3oBaTeneli YHacToThl
Y42 (kon-Bo MY cooTBETCTBYET OOLLEMY KOJI-BY
NOAKJI0YAEMbIX 3NIEKTPOABUraTENEN)

Hanmnyne Tpex npeobpasoBartenell 4acToTbl
43 (kon-Bo MY cooTBETCTBYET 0OLLEMY KOJI-BY
NOAKIIOYAEMbIX 3IEKTPOABUraTENEN)

CTteneHb 3awWwunThbl WKkada
54 IP54 (nbineBnaro3alLmMTHOEe NCMONTHEHNE)

JAuana3oH TOKOB

HoMuHanbHbIN TOK Kaxkgoro an. gpurartend, noaxkto-
20-25 uaemoro K wkady, 4OJDKEH HAXOAUTLCS B AnanasoHe

20-25A

MuTalowee HanpsxeHue wWkada
40 3x380 B

CraHpapTHas nuHelika wkados

Mutanwne (50 M)

Kon-Bo noakn.

3x380 B

e Tun Kon-Bo BBOAOB NUTaHus
A3I140-(001-100)-5442-22A 1
2 A3IM40-(001-100)-5442-22b 2 (c ABP)
A3IM40-(001-100)-5442-2262 2 (6e3 ABP)
3 A3M40-(001-100)-5443-33A 1
A3IM40-(001-100)-5443-336 2 (CABP)

LLikadpbl ynpaBneHus «paHTOp» C4acTOTHbIM Npeobpas3o-
BareneM OA KaxXOoro 3NeKTpoABuratesns rnpenHasHaveHbl
0N KOHTPONS U ynpasieHnst CTaHAAPTHBIMU aCUHXPOHHBIMU
ANEKTPOABUraTENS MM OQHOro TMNopasmMepa B COOTBETCTBUM
C curHanamu ynpaenexus. CtaHgapTHas nMHeka npeaycma-
TPMBaET BO3MOXHOCTb U3roToBJIEHUS LWKadOB AJ1d yrnpasse-
HVS OT OAHOr0 OO WeCTW afekTpoasuraTenen.

MpYIMEHEHNE YaCTOTHOrO PEryINPOBaHNSA KaxabiM 351eKTPO-
ApurartesieM B yrnpaBieHMn HaAaCOCHbIMW YyCTaHOBKaMWn obe-
cne4ynBaeT:

Hanbonee addeKTMBHOE aHEProcOepexeHme;
6eccTyneHyaToe perynMpoBaHue (OTCYTCTBUE «MepTBbIX»
30H NoAAepXnBaemMoro napameTpa);

TOYHOE noaAepXaHue 3aJaHHbIX MapameTpPoB MOCpPes-
CTBOM pPeryampoBaHna 4aCTOTbl BpalleHUda BCcexX MoAKIo-
YEHHbIX 9NeKTpoaBMraTenen;

MVHUMasbHbIE MOTEPW B ABUraTENE;
paboTy HACOCOB, HaAXOOALIMXCS B aKCrjlyaTaumm C ogmHa-
KOBOW YaCTOTON BpaLLEHUs;

OTCYTCTBME B CXEME MEeXaHUYEeCKUX KOHTAKTOPOB nepe-
KJtOYEeHUs;

NAaBHbIN 3amnmyCK M OCTAHOB KaXOoro anekTpogsurate-
N1 BO BCeX pexumax paboTbl (BO3BMOXHOCTb ruMapoyna-
pPOB cBeAeHa K HyJio, YBEIMYMBAETCS SKCMyaTalMOHHbIN
PECYPC CUCTEMBI YNPaBNEHUS 1 HACOCOB);

coxpaHeHne @YHKUMM 4H4aCTOTHOrO pPeryanmpoBaHusa npu
aBapun 04HOro 13 npeobpasoBaTtesieit 4acToThl.

KomnaHus octaBnsieT 3a co60i NpaBoO BHOCUTbL KOHCTPYKTUBHBIE U3MEHEHUS.
m AJT — Npor3BOACTBO U1 MNOCTABKM 0O0PYAOBAHUSA AJ151 UHXKEHEPHbIX CUCTEM
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MpuHuun pa6oTbl WKada ynpaeneHus

Lkad ynpaBneHus «[paHTop» MMEET ABa pexvma ynpase-
HUG ONA KaXOOoro afnekTpoasuratend B OTAE/IbHOCTU — pPyY-
HOM W aBTOMAaTMYeckuii, BbIGOP peXxuma OCyLLecTBASeTCs
nepeksyaTenem ¢ NMUeBon naHenu wkada.

B py4yHOM pexvme ynpaBieHne Hacocamu OCYLLECTBASETCS
C nuueBon naHenu wkada kHonkamu «Iyck/ Cton» cOOT-
BETCTBYIOLLErO HAacoca C 0OTOOpaxeHneM VHAMKaLMKU COCTO-
AHMA. [lyck Hacoca OCyLleCTBASETCH MAaBHO C BbIXOAOM
Ha NpenyCcTaHOBNEHHYIO 4YacToTy. B aBToMaTnyeckom pexwu-
Me — OT CUTHaNIOB BHELWHUX JaTyukoB. MpuHumMn paboTbl
wkada OCHOBAH Ha XOPOLLO 3apekoMeHa0BaBLLeln cebs cxe-
Me KaCKaZHOro BKJIIOYEHUS1 9NeKTpoABUraTenei, no curHany
OT BHELLHEero gartymka obpaTHoON CBA3W (HaBfieHne, pacxon,
TemnepaTypa, ypoBeHb, nepenag, 0aBAeHns U T. 4.).

«ABTOMaTU4YECKUI» PEXNM

Mpeobpas3oBaTenb 4acTOTbl HayMHaeT paboTy, M3MeHsS
4aCTOTy BpaLLEHWA 3NIeKTpoABuUraTesis Hacoca B COOTBET-
CTBUW C NOKa3aHWAMW paTtyvka fasneHus Ha ocHose [W[-
perynupoBaHus. B Hayane paboTbl Bcerga 3anyckaeTcs oamH
4aCTOTHO-PEryIMpyeMbIi HACOC.

Mpon3BOAMTENBHOCTb YCTAHOBKM MEHSIETCS B COOTBETCTBUMN
C noTpebneHnemM nyTeM BKIOYEHUS / BbIKJlOHEHNSt TpebyeMo-
ro yucfia HacOCOB W NapasnnesibHON PeryampoBkM HACOCOB,
HaxXoOALWMXCS B 3KCrlyaTaumun.
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Ecnn 3apaHve He OOCTUTHYTO M HaAcoc paboTaeT Ha Makcu-
MaJsibHOW 4acToTe TO, 4Yepe3 OnpeaesieHHbI MPOMEXYTOK
BPEMEHU KOHTPOJIIEP BKIIOYMT OOMOJSIHUTENbHbIA Npeobpa-
30BaTeflb 4acTOTbl B paboTy M HACOCHI CUHXPOHU3UPYIOTCS
Mo YacToTe BpaLleHust (Hacochbl B 3akcrnyaTaumm paboTaloT
C paBHOI YacTOTOM BpaLleHus). N Tak oo Tex nop, noka naB-
JIeHVEe B CUCTEME He AOCTUMHET 334aHHOI0 3HAYEHUs.

Mpy [OCTUXEHUN 33@aHHOIO 3HAYEHUSI OABNEHUS, KOHTPOJI-
JIEp HAYHET CHUXATb YaCTOTy BCEX paboTaloLLmx Nnpeobpaso-
BaTeNell 4acToTbl, ECIN B TEHYEHNE OMpPENENEeHHOro BpeMe-
HWM YacToTa npeobpasoBaTtenielt AepPXUTCS HUXE 3a4aHHOro
nopora, 6ynet Npon3BeneHO OTKIIOYEHWE AOMOSHUTESNbHbIX
HacCOCOB MOOYEpPefHO Yepe3 OnpefesieHHbIeE MPOMEXYT-
kKn BpemMeHu. locne 3Toro, ecnv Ha KOHTPOJIiepe BKIIIOYEH
«Cnawmn pexmm» (CM. CTp. 46), Npomn3onaeT BbIKIIOYEHME
nocnepHero npeobpasoBartensi.
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B paboTe Tpu Hacoca, npon3BoaNTEeIbHOCTL KOTOPbIX P

erysimpyercs 4aCTOTHbIM npeoﬁpaaoBaTeneM AJ15 KaXK4oro

aJiekTpogsuraresisi

KomnaHus octaBnsieT 3a coboi npaBO BHOCUTb KOHCTPYKTUBHbIE NBMEHEHUA.

AZlJ1 — npon3BOACTBO M NOCTaBKM 000PYA0BAHNSA A1 UHXEHEPHbIX CUCTEM
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Katanor «Lkadbl ynpasneHus Hacocamu «['paHtop». Mapt 2017

Bo BpeMs nepexoHOro npouecca npuv rnycke AonOSHUTENb-
HOro Hacoca, OCHOBHOM HAacOC CHWXaeT CKOPOCTb M HACOCHI
BbIXOOSAT HA CUHXPOHHYIO YacToTy paboTsl (cM. Puc. 14).

Bpesm

Puc. 14. BpemeHHas gunarpammMa rnycka aornoiHUTEIbHOro Hacoca

Bo BpeMsi MepexoJHOro npoLecca npyv OCTaHOBE [O0MOJSHU-

TeJIbHOr0 Hacoca, OCHOBHOWM HAacOC NoanepXKvBaeT AaBlieHne,

Ha4MHas C MMHUMasIbHOM 3a4aHHOM CKOPOCTH (CM. Puc. 15).

HIW SN OOl e

AATaRA JIne

Puc. 15. BpemeHHas anarpamma ocTaHoBa A0M0IHUTEIbHOIO Hacoca

[lnsa BbipaBHMBaHUS pecypca S/1eKTPoABUraTENS MO BPEMEHU

64

peann3oBaHa CbYHKLI,I/IFI CMeHbI nocsieaoBaTesibHOCTUN BKJHO-
HYeHNA U BbIKJTIO4EHNSA HACOCOB.

B wkady npenyCMOTPEHO aBTOMAaTU4YECKOE BKIIOYEHUE
pe3epBHbIX HACOCOB B Cjly4ae BbIxOoOa U3 CTPOSA paboyux,
BbIOOP KonmyecTBa paboyunx 1 pe3epBHbIX HACOCOB Npenyc-
MOTPEH Ha MaHeNn KoHTposepa.

MNMpeobpadoBaTenu 4acToTbl, KDOME PerynmpoBaHus, obecne-
YMBAIOT MJABHbIM MYCK BCEX anekTpoasuraTenen, T.K. Noa-
KJTIOYEHbI HEMOCPEACTBEHHO K HMM, 9TO NO3BONSET n3bexartb
NMPUMEHEHNSA OOMNOJIHUTESIbHBLIX YCTPOWCTB MJIaBHOro Mycka,
OrpaHnNyYNTb MYCKOBbIE TOKM 3NEKTPOABUraTenen u yBeaminTb
3KCNAyaTauNOHHBIA PECYPC HAaCOCOB 3a CHET YMEHbLUEHUS
OMHAMNYECKUX NEePErpy3ok WCMOJHUTENbHbIX MEXaHU3MOB
npu nycke n OCTaHOBE anekTpoasuratenen. Onsa cucrem
BOLOCHAOXEHWs1 9TO O3HAYaeT OTCYTCTBME MMAPOYAAPOB Npu
rnycke 1 0CTaHOBE OOMOJIHUTESIbHbIX HACOCOB.

[na kaxnoro anektpoasuratens npeobpasoBaTenn 4acToThbl
BbINOJIHAIOT MHOXECTBO (YHKUUA YNpPaBfieHUs u 3alnUThbI:
perynmpoBaHme 4acTOoTbl BpaLLEeHusa, 3aluTta no neperpyay,
TOPMOXEHNE, MOHUTOPUHI MEXAHMYECKOM Harpy3ku, ANC-
naeuv, CYeTYNKM MOTo4acoB. JaHHbIi HAabop GYHKLUMIA NO3BO-
nseT n3baBuUTbLCS OT AOMOJIHUTENIbHOrO 060PYA0BaHMS.

LLkadbl ynpaBneHns N103BONSIOT TOYHO NOAAEPXMNBATbL 3a4aH-
HbIl NapamMeTp (pacxon, AaBneHue, TeMmnepartypa, nepenag
[aBneHusd, nepenag Temnepartypbl) 3a CYeT perynnpoBaHus
4acCTOTbl BpaLlEHUs BCEX 3aneKTpoaBuratener ¢ noMoLLbio
npeobpasoBaTtesieil 4HacToThbl.

DdyHkumsa «deHb /Houb»

[nga cnyyaa nByxypOBHEBOro 3anaHua «leHb/Houb» npeno-
CTaBNgeTCqd BO3MOXHOCTb 3a4aTb YPOBEHb AABJIEHNSA, KOTO-
pbii 6yneT NoaaepXMBaTbCs B AHEBHbIE Yachbl, U YPOBEHb
3ajaHng — B HO4YHble. B 9TOM cnydae nornyeckuii mMomoysb
OyneT aBTOMATUYECKU MCMONb30BaTb TO 3ajaHue, KOTOpoe
LOMMKHO ObITb B A@HHBLIA MOMEHT BPEMEHU, B 3aBUCUMOCTU
OT NOKa3aHWNi YacoB peasibHOro BPEMEHU 1 HACTPOKK 610Ka
«JJeHb/Houb» (NnoapobHee NPo HacTpoiky 60Kka CM. PyKo-
BOACTBO).

YpoBeHb NOAOEPXMBAEMOro [AaBfieHUs onpeaensercs
B JIOTMY4ECKOM MOJAYNE N MOXET ObITb YCTAHOBNEH (PUKCUPO-
BaHHbIM (aBa ypoBHS «[eHb/Houb»), Nnb6o MeHATLCS B 3aBU-
CUMOCTW OT CUrHana BHELUHEro 3a4aHuns Npu ycTaHoBKe 6J10-
Ka BHELUHEero 3agaHus.

ABapuiiHble cutyauumn

1.06pbIB UK NOTeps curHana gatyvka gasneHms. MNpu oTcyT-
CTBUW CUIHaNa ¢ aatynka gaBfieHns NpoMcXoamT NyCK BCex
HaACOCOB Ha NpeayCTaHOBJ/IEHHYD 4acTOTy (BO3MOXHOCTb
NoNb30BaTE/IbCKOr0 UBMEHEHUS).

2.ABapus npeobpasoBaTensa 4acToThl. B cnyyae aBapuu npe-
obpasoBatens 4acTOTbl MPOMCXOAUT OCTAHOB COOTBET-
CTBYIOLLErO 3/IEKTPOABUIraTENS, 3aropaeTca MHAMKauus
«ABapus» Hacoca, cpabaTblBalOoT KOHTaKTbl AMCHETYepU-
3aunKr 1 NPOUCXOANT MYCK PE3EePBHOMO 3NEKTPOABUraTens
C 4aCTOTHbIM PEryMpoBaHMeM OT CBOEr0 YacTOTHOro npe-
obpazoBartens.

3.ABapus paboyero Hacoca. B cnyyae BO3HMKHOBEHUS aBa-
pun Hacoca npeobpasoBaTtesb YacToThbl 3adUKCMpPyeT aBa-
puio aBuratens (neperpyska Mo TOKy, NeperpeB Hacoca,
Heaoorpyska Hacoca, neperpyska Hacoca, noTeps apurare-
N5, KOPOTKOE 3aMblkaHWe B ABUraTese), 3aropuTcs nHanka-
uma «ABapusi» Hacoca, cpaboTaloT KOHTAKTbl AMCMEeTYepu-
3aumMn 1 NPON3ONAET NMYCK PE3EPBHOr0 3eKTpoasuraTens
C 4YaCTOTHbIM PErynmMpoBaHMeM OT CBOEro YaCTOTHOrO npe-
obpasoBarens.

KomnaHusa octaBnsieT 3a cobom npaBo BHOCUTb KOHCTPYKTUBHbIE USMEHEHNA.

AlJ1 — Npon3BoACTBO W NOCTaBKN 060PYA0BaAHNS A1t UHXKEHEPHbBIX CUCTEM
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Moaundukauua c AByMS BBOAAMU NMUTAHUS

B cnyuyae yctaHoBku wwkada ynpasneHus «FpaHTop» Ha 00b-
ekTax | (kpome ocobow rpynnbl) 1 |l kKaTeropuin a1ekTpocHab-
XEeHUs Wwkad MoxXeT OblTb M3rOTOBMEH C NMUTAHWEM OT ABYX
HEe3aBUCUMbIX UCTOYHNKOB 3/1€KTPOCHAOXEeHMs (CO BCTPOEH-
HbiM ABP nnn 6e3).

B wkadax co BcTpoeHHbiM ABP npu 06pbiBe, nponagaHim
VN HEMPABWUIILHOM NOCNEA0BATENbHOCTN  MOAK/IIOYEHUS
da3 NponcxoamT aBTOMaTUYECKOE MEepPeKstoYeHne C OCHOB-
HOro BBOJA Ha Pe3epBHbIA, anpu BOCCTAHOBEHUMW NUTa-
HMUS Ha OCHOBHOM BBOAEe — oObOpaTHoe nepekoveHmne. Ha
NMUEBON NaHenu npenycMoTpeH BbIOOP OCHOBHOro BBOAA
NMUTaHUSA C NMOMOLLIbIO MepekoyYaTens. B KoHUe MapkmpoBku
wkada gobasnserca obo3HadeHne «b» (Hanpumep, ASM40-
036-5442-226).

B wkadax ynpasneHus ¢ AByMsi BBOAAMU NuTaHus 6e3 BCTPO-
eHHoro ABP nuTaHue kax[oro Hacoca OCyLLeCTBASeTCH
OT CBOEro BBOAQ, Harnpumep, OT ABYX pacnpenenutesbHbiX
naHenei. B koHue MapknpoBku wkada nobasnsieTcs 0603Ha-
yeHune «62» (Hanpumep A3MM40-036-5442-2262).

YBenuueHue PpyHKUMOHaNbHOCTU Wwkada. Onuun
MmeeTcss BO3MOXHOCTb pacluMpuTb GyHKUMOHaN 6a30Boii
Bepcum wkada ¢ NOMOLLBIO CAEAYIOLWMNX ONUUiA: AUCneTYnpe-
3aums, NPOTOKObI NepenaYn aHHbIX, yCTaHOBKA Ha JIMLEBYIO
naHesb, onumMmn obLLEro NPUMEHEHUS.

JducneTtyepusaums:

6nok ancnetyepusdaumnm yepes GSM /GPRS-moaem (B Lwka-
by ycTaHaBnMBaeTCs MOLEM W aHTEHHA; OaNbHOCTb CBSi-
31 — orpaHuyeHa rnokpbiTuem cetn GSM);

OnoK aucneTdyepusaumm 4epeld pagruomMoaem (OanbHOCTb
CcBS3M — [0 8 KM npsiMON paamoBuaumocTu).bnok auc-
netyepmsauunm yepes TenedOoHHbI MOAEM (AaNTbHOCTb CBS-
31 — orpaHnyeHa aJnHon kabens);

o6nok ancnetdyepusaumn «Pabota» Ha 1 anekTpoasuraTenb
(nepeknagHom KOHTaKT Ha KNEMMHOW KOJI0OKe);

650k gucnetyepusaumm «CeTb» Ha 04MH BBOA, (MepeKknaHom
KOHTaKT Ha KJIEMMHOM KONoAKe);

610K aucneTyepusaumm pexmnma paboTbl Lwkada «ABToma-
TUYECKNN» (MEPEKNOHON KOHTAKT Ha KNEMMHOM KONOAKE);
6nok gucnetyepmndaumnm «Cyxom xon» (NepPeKnaHON KOHTaKT
Ha KJIEMMHOW KONOAKE).

.

TexHn4yeckue xapakrepucTuku (6e3 onuuii)
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MpoTokonbl Nnepeaayn AaHHbIX:

+ 610K KOMMYHMKaLMOHHOro moaynsa Modbus RTU;

+ 6JI0K KOMMYHMKaLMOHHOro moayns Profibus DP;

+ BJI0OK KOMMYHMKaUMOHHOro moayns Ethernet;

+ 10K KOMMYHMKaLMOHHOro moayns DeviceNet.

[na ycTaHOBKM Ha NULEBYIO NaHENb:

+ GnokK BLIHOCHOIrO NynbTa npeobpasoBartens YactoTsl FDU;

« 6noK BonbTMETpPa Ha 1 BBOA, (BCTpanBaeTcs Ha 3aBoge);

+ BJI0K cYeTYMKA MOTOYACOB Ha 1 aNeKTpoaBUraTeNb;

+ Bnok «3agaHne» (NOTEHUMOMETP Ha ABepu LWkada).
Onumn obLLero NpUMeHeHus:

610K BbIXoOHOro apoccens ans MY;

610K NOAKIIYEHMS TOPMO3HOro 610ka MY;

610K NMOAKTIOYEHMS BHELWHero 3aaannsa 4—20 MA;

610K MoaKoYeHna 2-xX aHanoroBbix gatdymkoB 4-20 MA
(nopoepxaHve nepenana);

610K MOAKIIOYEHMS pene nepenaja AasneHuns Ha 1 Hacoc;
ONnoK 3alMTbl OT MNOBbLILUIEHHOIO / MOHMXEHHOIO Hanpsixe-
HUWS Ha OAMH BBOQ;

6nok nogknoveHns gatumka Pt100 nnm Pt1000 Ha 1 anek-
TpoaBUraTENb;

6nok noaxnoyeHns natumka PTC Ha 1 anekTpoasuratess.
610K MOAKMIOYEHUs AMCTAHUMOHHOIo nycka/ocTaHoBa
wkada B pexmnme «<ABTOMaATUHECKNIN»;

ON0K MoakoyHeHns kiyYa 6e3onacHoCcTM Ha 1 anekTpo-
LBUraTenb;

610K 3aLmMThl OT Cyxoro xoga 1 anekTpoasuratens.

Mpumeuanue. lNpu 3akase wkada ynpasneHUs C ONUUAMW UAN KOMIMNEKTa,
rabapwuTbl, ykadaHHble B Tabnuuax nopdopa Moryt ObiTb M3MeHeHbl. B aTom
cnyyae rabapuTbl NPeoCTaBAAOTCA MO 3anpocy.

MoLLHOCTb

0o 630 kBT Ha kaxablii auraTenb

pene gaBneHns ans 3almThl OT CyX0ro Xxoaa

BHelwHne nogknoyeHns

natymk obpaTHo ceA3un 4-20 MA (oaBneHue, pacxon, nepenag aaBneHns u op.)

TEPMOKOHTAKT (NPV HANMYMK 3aLUMThI B ABUraTene)

BbixoaHble curHansl (oucnetyepusaums)

«ABapus» Kaxgoro Hacoca

«CeTb»; «PaboTa» kaxaoro Hacoca; «ABapusi» Kaxaoro Hacoca; «Beog, 1»,

NHankaums
A H «BBog 2» — ans Moamdukaumm ¢ AByMsi BBOAaMun
OT KOPOTKOrO 3aMblKaHNS
OT TenJIoBo neperpysku no Toky
3awmThbl

OT neperpesa Apuratens (Npu NoAKM0YEHNN TEPMOKOHTAKTOB)

OT NponagaHns, NnepexKoca Nav HernpasuabHON NOCNEeA0BaTEIbHOCTY NOAKNoHeHNs a3

Temnepartypa okpyxatoLlen cpeabl

0...+40 °C (cpenHss He 6onee +35 °C)

OTHOCKTENbHAs BNAaXHOCTb

20-90 % (6e3 koHaeHcaTa)

CTeneHb 3aWmThl IP54

Kopnyc wkada metansn

KomnaHus octaBnsieT 3a coboi npaBO BHOCUTb KOHCTPYKTUBHbIE NBMEHEHUA.
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