xylem

Let's Solve Water

HoBoe noKosieHne cnctembl YaCTOTHOIo
ynpaBneHna Hacocamm HYDROVAR

CUCTEMA YNPABJNIEHNA HYDROVAR OT KOMIAHU XYLEM B NOCNIEAHEE BPEMA
CTAJIA CUHOHUMOM 3HEPTOO®EKTUBHOIO YNPABJIEHMA PABOTOM HACOCOB C

NOCTOAHHON YACTOTOW BPALEHWA ABUTATENEN.




B 1993 rogy noAsunacb nepsasn
Hacocamm — HYDROVAR. Cero
NOKOJIEHME CUCTEMDbI, KOTOPOE
oTpaciu.



B MMpe cncTemMa ynpas/ieHNA
IHA Mbl NpeaCcTaB/IAem 5-e
3a]a€T HOBble CTaHOaPTbl B

Codepbl npUMeHeHuUs.
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KakKMI BO3MOMXHOCTAMI
oonapnaet HYDROVAR?

HYDROVAR — 3T0 UHTeNNeKTyanbHbll KOHTPOMEp, KOTOPbIN perynnpyeT npon3BoanTeNbHOCTb
Hacoca B COOTBETCTBUY C MOTPEOHOCTLIO B BOAE.

OH ynpaBnaeT CKOpOCTbio CTaHAapTHoro asuratens IEC, npeobpa3oBbliBasA HanpsXeHue 1
YacToTy TOKa CeTU MUTaHUA.

ITOT KOHTPOJIEP MOXHO C JIErKOCTbIO YCTaHOBUTDL Ha JI06YI0 HOBYHO HACOCHYIO CUCTEMY,

16O MOAEPHM3MPOBaTb C Er0 NMOMOLLbIO YKe paboTatoLLMe HacoCbl, UCMONb3yA yaoOHble
6bICTPOPa3bEMHbIE XOMYTbI «3aKPEMNM 1 BKITKOYam».

Pa3mepbl HACOCHbBIX CUCTEM 3a4acTyHo NMPEBBILAIOT VX LieNeBble MOTPeOHOCTY, BC/IEACTBME YEro
pacxopyeTca 3HauUMTeNIbHOE KONMYECTBO SINLLHEN SHEePru.

Mpu YacTMUYHOW Harpy3Ke, KOTOpasa MOMOraeT SKOHOMUTb A0 70% 3Hepruy, BNOXKeHHbIE B
KOHTpOJIIep CpecTBa 0ObIUHO OKYMAKTCS MEHEE YeM 3a 2 rof1a, B 3aBUCUMOCTY OT CTOUMOCTY
3N1eKTPO3Heprumn n BpemeHy paboTbl Hacoca.

[Buratenb, paboTatoLlmin Ha CKopocTy, cocTaBnAoLwern 80% OT MakCManbHOW, NoTpebnsaeT Ha
48% MeHblLe SHEPIM 1 MO3BOJIAET 3HAUUTENIbHO COKPATUTb BbIOPOCHI YINIEKMCIIONO rasa.
YnpaBneHrie HaCOCOM BO3MOXKHO MO Pa3/INYHbIM aiIrOPUTMaM: NMOCTOAHHOE [laBNeHue, 3afaHHan
KpK1Bas «pacxof — Hanop», NOCTOAHHAA Nogava uav ynpasneHme C NOMOLLbIO BHELIHEro
curHana. Momumo 3Tnx ocHoBHbIX GyHKLMI HYDROVAR MOXeT BbINONHATb AeNCTBUSA, KOTOpble
006bIYHO JOCTYMHbI TOSIbKO CaMbIM COBEPLLEHHBIM KOMMbIOTEPM30BAHHBIM CUCTEMaM YNpaB/ieHNA:
OCTaHOBKa HacoCa UM HAaCOCOB MPY HYNeBOM NOTPEOHOCTY; OCTaHOBKA HAaCOCa UM HACOCOB

B C/lyyae NpopbiBa TPYObI; 3al4MUTa OT CYXOro XOAa; CTaHAAPTHasA GyHKLUA 2-ro BXOGHOTO
3HayeHusA, NO3BONAOLAA NePEKIoYaTbCA MEXAY ABYMSA Pa3fIUHbIMI YCTaBKaMM JaBNIEHNA C
MOMOLLbIO BHELLHEro nepekoyaTens; 0TKa3 Aatumka 1 n36bITOUHbIN Harpes npeobpasoBaTens u
[ABUraTens, 3aluLatoLme HacoC 1 ABUraTesib OT MOBbILLEHHOTO U MOHVXXEHHOTO HaMPAXKEHNA.

K npounm GyHKLMAM OTHOCATCA: aBTOMaTMYECKMe TeCTbl; aBTOMaTMYeCKan LMKanyeckasa cMeHa
HacocoB; NaMATb OLINOOK NpeobpazoBaTens; CYETUMK paboyero BpemeHu; AByXypOBHeBas
3alMTa naponem (npu HeobxoanUMoCTH).

MoppepkaHue PerynupoBka no 3agaHHom MNMoppepxaHune Perynnposka cornacHo
MOCTOAHHOIO AaBNeHuA KpunBom NOCTOAHHOIO pacxoaa BHELUHeMYy CUTHany
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KpaTkue cBegeHuna o cmcreme
kKoHTponAa HYDROVAR.

JocTynHbl ogHO- 1 TpexdasHble Moaenu
MOLLHOCTbIO 1,5—22 KBT gna KpenneHua Ha
HacoCe NN CTeHe.

Bepcuun pna moHTa)ka Ha Hacoce MOXHO
YCTaHOBWTb Ha Nto60I CTaHAAPTHBIN ABUraTeNb
IEC. BeHTUnATOp ABUWraTens, B 3aBMCUMOCTA

OT MOLLHOCTU 1 CKOPOCTY PaboTbl HAacoCa,
rapaHTUpyeT ONTMMaJIbHOE OXJIaXKAeHne
cuctembl ynpasneHna HYDROVAR.

Yo6CTBO BBOAA B SKCMITyaTaL{Mio, HACTPOKa
1 ynpaseHue. MpocToe NoLaroBoe MeHio

3HauUUTENbHO obneryaeT 3anyck 060py£|,OBaHI/IF|.

Cpeqaw HOBLIECTB — SKPaH yBeMYeHHOro
pasmepa.

Heob6xoanMmocTb BO BHeLLHeM LKade
ynpaB/ieHUsA OTCYTCTBYET.

Bbonee HN3KMIM NycKoBoOW TOK. YCTPONCTBO
MJIaBHOro NycKa No3BosAeT PerynnpoBaTb
BpeMmA BbiBOAA B pabounii pexknm, bnaropapsa
yemy MOXKHO 136eKaTb BbICOKOTO MMKOBOIO
HaNPsXXeHWA.

CraHpapTHasa dyHKUMA ynpaBneHns
HeCKOJIbKMMM HacoCamu MO3BONAET
KOHTpospoBath OT 1 40 8 HacoCoB.

CBA3b C CUCTEMOW LiIEHTPaNIN30BaHHOMO
yNpaBneHna Takke BO3MOXHa Yepes
nHTepderic RS485. B KaxaoM KOHTponnepe
HYDROVAR npegycmoTpeH oTaeNbHbIi
MUKPOMpOoLeccop, KOTOpbI AencTByeT
HEe3aBMCKMO B CllyyYae BO3HNKHOBEHWM C605 Ha
OPYrnx yCTpONCTBaXx.

B ctaHgapTHOM KOMMNeKTaumm NCrosb3yoTca
npoTokonbl Modbus 1 BACnet.

Hun3Kknin ypoBeHb LymMa BO Bpems SKChyaTauum
BCNefCTBYE PaboThbl ABUraTENA C MEHbLUEN
CKopocTbto. bnarogapsa Tomy, UTo Hacoc
paboTaeT B COOTBETCTBUN C GAKTNUECKON
NOTPeOHOCTbLIO 1 YNPABIIAETCA C MOMOLLbIO
3aflaHHOW KPUBOW «pacxof — Harop», TpyObl 1
KflanaHbl U3[atoT MeHbLLEe LyMa.

be3 ruppasnuyeckux ygapos. CrabunbHas
paboTa Hacoca NpW YaCTUYHOW Harpyske
TaKXXe NpefoTBpaLLaeT riapaBanmyeckme
y[apbl, KOTOPble 0ObIYHO NPOUCXOZAT NPU
3anycKe 1 OCTaHOBKe HaCOCOB, PaboTaloLLX C
MaKCVIMasnbHOW CKOPOCTbHO.

HW3KMi1 ypoBeHb U3HOCA 1 MEXAHNYECKOTO
HanpPsXeHVs BCNEACTBYE MEHbLLEN

CKOPOCTU PaboTbl HACOCOB 1 OTCYTCTBME
[OMOJTHUTENBHO Harpy3KM1 BO Bpems 3anycka
6narogaps GyHKLMM NaBHOMO MycKa.

C nomotubio HYDROVAR Mmo»xHO
noaKoYaTh 4O 8 HACOCOB.

KoHTponnep ana HeCKoNbKKX HaCOCOB,
KackagHoe pene:

TaK1UM 06pa3oM MOXKHO YCTaHOBUTb OANH
koHTponnep HYDROVAR v nogkntountb
[0 NATY BeJOMbIX HACOCOB C MOCTOSAHHOW
CKOPOCTbIO BpaLLeHWsA ABuraTens,
KOTOpbIe BKJTIOUAITCA U BbIKITIOYaloTCA

B 3aBMICMMOCTM OT NoTpebHocTW. [AnA
CUCTeMbl TaKOro TrMa HEOOXOAUMbI
npemunym-kKapta (premium card) n
BHELLIHWI WKad ynpasneHus.

Mpeobpasosarens
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KoHTponnepbl HYDROVAR 5-ro
HaAEXHOCTN, 6e30MacHOCTY, 33

YRo6HbIN 1 6e30nacHbIl BOCTYN K

K/IeMMHOW Kopo6ke

- OToenbHas KnemmHasi KopobKa C KpPbILLKOA.

+ Bce BHYTpeHHMe 3neKTPOHHble
KOMMOHEHTbI 3aLLMLLeHbl

PacwunpeHHbIn gnanasoH

+ XapaKTepucTuKM HOBbIX MOZene:
1,5 kBT, 3 ¢da3bl, 380—460 B;
1,5—11 kBT, 3 pa3bl, 208—240 B;
314 kBT, 1 dpasa, 208—240 B.

Oco6eHHocT HYDROVAR:

+ HYDROVAR MOHO yCTaHOBWTb Ha J1t0601
CTaHgapTHbIN ABuratenb [EC MowHoCTbo A0
22 KBT. KomnneKTbl A1 HACTEHHOrO MOHTaXa
npeaoCTaBAAITCA MO 3anpocy.

« OTCyTCTBME HEOBXOAUMOCTY B OTAEIHOM
MUKponpoLeccope.

+ OTCyTCTBME HEOOXOANMOCTY B OTAENBbHbBIX
WwKadax ynpasneHus.

+ OTCyTCTBME HEOOXOANMOCTY B 6OMbLLIMX
pe3epByapax noj AaBneHneMm.

« OTCyTCTBME HEOBXOANMOCTY B
NPOTUBOKOHAEHCATHbIX HarpeBaTensx,
MOCKOJIbKY OHU y>Ke BXOZAT B CTaHOAPTHY!IO
KOMMJIEKTaLMIo.

- IP55.

« »KypHanbl oLnboK, KaneHgapb 1 Yacbl
peanbHOro BpEMEHM.

+ BblCOKOKaueCTBEHHbIN KOPMyC 13 antoMUHUA.

06

YcoBeplLueHCTBOBaHHOE ynpaBieHne

ABuUrartenem

+ MeHbluas TemnepaTypa HarpeBa ABuraTensi.

+ YBenUeHHbI CPOK 3KCrTyaTaLmm
nBuratens.

- bnarogapsa BCTpOEHHON OTKOYaeMOon
NPOrpaMMHON 3alyMTe, UCNOoSIb30BaHNe
NMacCUBHOIO TEPMOKOHTPONA ABUraTesNs
MOET ObITb HEOOA3aTENIbHbBIM.

+ MVHMManbHble NOTePY MOLLHOCTA B
npuBoae.



NOKOJIeHNA: HOBbIV YPOBEHb
LLNTBI M NPOV3BOAUTENBHOCT.

MapameTtpbl ynpaBneHus
« CtaHpapTHasA GyHKLMSA ynpaBnieHus

BcTpoeHHbIl punbTp 06Wwmx HecKonbKuMmu Hacocamm (ot 1 go 8).
rapMoHMNYeCKNX NCKaXkeHUll ToKa Ha Bxoge « [ocToAHHOE faBneHue.
(THD:i) « [locToAHHas nogava.
« CnocobcTByeT yBenmMUYeHno Cpoka + 3apaHHasA KprBas «pacxop — Harop».
3KCnnyaTauum o6opyaoBaHus. + YnpaBneHue C MOMOLLbIO BHELIHEro curHana
+ OTCcyTCTBME HEOOXOAUMOCTY B GUIIBTPAX 4—20 mA unn 0—10B.
NIMHENHOW NHAYKTUBHOCTN. « ABTOMaTMUeCKni TeCT 1 aBToMaTnyecKas
« YnyulleHue KauecTBa BXOLHOMO CMeHa.
HanpaXeHus. « OcTaHOBKa B C/lyyae OTCyTCTBUA
« MeHbLUNI HarpeB Kabener. noTpebHOCTY B BOAE.

« BCTpoeHHbIN niaBHbI MyCK/OCTaHOB.

+ [oNHbIN KOMNNEKT aHaNoroBbIxX 1 LMdpPOoBbIX
PacwivpeHHble KOMMYHUKaLMIOHHbIe
BXOZI0B 1 BbIXOZOB.

BO3MOXHOCTH n ( . d)
. « MNpemnym-KapTa (premium card) ocHalleHa
« BACnet n Modbus B ctaHgapTHOI pemy pratp
LBYMA LOMOMHUTENbHBIMU BXOAAMY U
KoMMaeKTauumm.

BbIXOAaMM.

o
.
.

. " Ponee yAo6HbI BBOA B SKCMNyaTauuio
.. ynpaBneHue
el e « MeHlIo 6bICTPOro 3amnycka no3BonsAeT
‘.. et BbIMOJSTHATb HACTPOIKY bbiCTpee.
e . « bonblon KK-grcnnen ¢ LONOAHUTENbHbIMA
T . napameTpamm ynpasieHus.
. - [NporpammHoe obecrieyeHe Ha 28 A3blKax.
+ 3anporpamMmmMrpoBaHHbIe NapaMeTpbl AnA
CTaHZAPTHbIX ABUraTenen.

BcrpoeHHas sawmta HYDROVAR

+ [MoHUKeHHOe 1 NOBbILIEHHOE HanpsXeHue.

+ 3almTa OT Neperpy3Ku No ToKy / KOPOTKOro
3aMblKaHWA BbIXOAa.

+ 3aLmTa OT HU3KOro YPOBHSA BOAbI (C
MOMOLLbIO pene AaBneHus/noToka /
MomniaBKoBOro BblK/oYaTens).

« HencnpaBHOCTb faTumKa.

- MNeperpes gBuratens.

« [eperpes npeobpa3soBaTtens.

« MUHUManbHbIN NOPOroBbIN Npegen.
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OdnpeKkTrnea 06 3KONOrMYEeCKoOMm

MNPOEKTUPOBAHWN.

(@ owara ¢
axylembrand 12

EcoDesign
EN50598-1-2
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EN 50598

JvpekTriBa 06 SKONOTYECKOM MPOEKTPOBAHUY
fencrsyet ¢ 2011 roga. B Hell npeAcTaBneHbl
MUHUMaJIbHblE TPEOOBaHUA K 3PHEKTUBHOCTU
3MeKTpoABUraTesNieil NepemMeHHOro ToKa. 31
TpeboBaHVA NOCTENEHHO CTAHOBATCA »KecTye.
Crangapt EN 50598 onpegenseT Knaccbl

3G EKTUBHOCTM CUCTEM ABUrATENEN.

EN 50598-1

MHTerpauma npeobpasoBartens yacToTbl 1
JBUraTens B «pacluMpeHHbIi NpoayKT [E —
Hacoc.

EN 50598-2

CraHpapt EN50598-2 noxo Ha Knaccudukaumio
napuratenen |E (Bce gBurateny Lowara otHocATCA
K Knaccy IE3), npu 3Tom B HeM BBOZAATCA KNacCbl

IE ona npeobpasoBaTeneil YacToTbl 1 Knaccbl [ES
[J1s1 Ipeobpa3oBaTesiel YacToTbl C CUCTEMaMU
Jpuratenen (M3BeCTHbIMM Kak CUCTEMbI
3/1EKTPUYECKOro NPVBOZAA). DTN HOBblE HOPMbI
6biny onybnmnKoBaHbI B Havane 2015 roga.
Knaccol IEO—IE2 pna npeobpasoBateneli 4acToTbl.
Knaccobl [ESO—IES2 pna cuctem anekTpuyeckoro
npuBoga (MpeobpasoBaTtesib YacToTbl +
nBUratenb).

Crangapt EN 50598-2 onpependeT Knaccl
adpdekTmBHOCTU IEO—IE2 Ans npeobpasoBaTteneit

1IE1

IES1 =

%—loMMHaanoe 3HaqumN

OTKNOHeHne OTKNOHeHne

+25% -25%

EN 50598-2

Knaccol |E ans npeobpasoBatens 4actoTbl

yacToTbl. Ecniv notepm npeobpasoBatens yacToTbl
Ha 25% npeBbILLaloT HOMVHAJIbHOE 3HaYeHne

IE1, To oH Knaccndumumpyetca Kak [EQ. Eciv ero
notepu Ha 25% HKe HOMUHANbHOIO 3HaYeHKA
IET1, TO OH KnaccudumumpyeTca Kak [E2.

STOT HOBbIV CTaHAAPT OXBaTblBaeT
npeobpa3oBaTeNn YacToTbl, KOTOPbIE OTBEYAOT
CneayoLLnM KpUTePUAM:
- MmoLHocTb o1 0,12 o 1000 KBT;
- HanpskeHue ot 100 go 1000 B.

3aKkoHopaTenbHble Tpe6oBaHNA

Oxmpaetcs, yto K 2018 rofy MUHMMAasbHble
CTaHAapTbl 3$PeKTMBHOCTY SKCMyaTauum (MEPS)
B EBpone 6yayT ycTaHOBNEHbI Ha ypoBHe |E1.

KoHtponnep HYDROVAR nmeeT camblii
BbICOKMI Knacc apdekTnBHocT — IE2,
npenycMaTprBatoLLmin NOTepy 13-3a
BCTPOEHHbIX GUNBTPOB pPagrionomex
[poccernei NOCTOAHHOIO TOKa, KOTOpble BXOAAT
B CTaHZAPTHYIO KOMMJIEKTaLMIO MoZenen
MOLLIHOCTbIO 10 22 KBT.

B cnyyae nogkntoueHna HYDROVAR k gsuratenam
Lowara |E3 cuctema gOCTUrHET MaKCMMaibHOTO
Knacca [ES — [ES2.

IES1

IES1 = Reference,

’d

+20% -20%
Reduction Reduction

EN 50598-2
IES classes for motor-frequency
converter systems



[apmoHuKn n SMC HYDROVAR.

KonTponnep HYDROVAR cooTBeTcTBYeT Tpe6oBaHNAM CTaHAapTa
EN61000-3-2 ana ogHodgasHbix 1 ctaHaapta EN61000-3-12 — gna
TpexdasHbix Npnbéopos.

rapmoHuku.

KoHtponnep HYDROVAR nocTaBnisieTc co BCTPOEHHbIM GUIIBTPOM 06X FAPMOHUYECKIX
nckaxkeHn Toka (THDI), CHUKatoLWMM rapMoHYeCcKne nomexu. B 60MbLWMHCTBE CllyYaeB 3TOro
[JOCTaTOUHO ANA YNyylleHWA KaueCcTBa BXOAHOTrO HanpsKeHusA. [lononHutenbHoe nogasneHve
FApPMOHUK MOXET NOTPebOBaTbCA NPU He YA0BNETBOPUTENIbHOM COCTOAHMM 3MIEKTPOCETY NN B
Cyyae yCTaHOBKM HECKOSIbKUX NPUBOAOB .

Bo3HMKHOBeHME FAaPMOHUK CBA3aHO C Harpy3skamu, B KOTOPbIX NCMOJb3YOTCA NCTOYHUKN NMUTAHNA
C BbINPAMUTENAMWU, HaNnpumMep paano, TeneBn3op, KOMMNbOTEP, APOCCENDb OCBELLEHNA 1 Apyrne
6blTOBbIE I'IpI/I60pr C HeCcnHyconganbHbIM I'IOTpe6J'IEHI/IEM TOKa, Takme Kak CThpalibHble MallHbl,
MWKPOBOJTHOBbIE U lyXOBble Nneyun.

ypOBEHb FapPMOHWUK, OTpa*KaeMblX B CETb NMNTaHUA, 006blYHO perynmnpyeTca noCTaBLLMKOM
2JIEKTPO3HepPrnn. rapMOHVIKVI — 2TO HanpAXeHWA 1 CJibl TOKOB B 3J'IeKTpVILIeCKOVI cIcTemMe,
nverne 4actoTy, KOTopaAa B HECKOJIbKO Pa3 npeBbillaeT OCHOBHYIO.

Kak npaBwuno, yem 6osbLie Ha 06beKTE YCTaHOBIEHO SNIEKTPOHHOIO CUSIOBOrO KOMMYTAaLMOHHOIO
060pyA0BaHYIA, TEM BblLLE YPOBEHb rapMOHNYECKNX UCKaXKEHNIA.

MpoLye roBops, rAapMOHUKM MOHMXKAIOT HAEXKHOCTb, BVAIOT Ha KaYeCTBO MPOAYKLMN 1
YBENMUMBAIOT SKCMJTyaTaLVIOHHbIE PacXogpbl.

3MC.

KoHTtponnep HYDROVAR cootBeTcTByeT TpeboBaHuaAm ctaHgapTa EN61800-3:2004 + A1: 2012
ana 1-i KaTeropmm NoMeLLEHNI, KOTopas BKItoYaeT B cebA BHYTPEHHVE MOMeLLeHNA U 3AaHNA,
HemnocpeaCcTBEHHO NMOAKIIOYEHHbIE K CETV NEPEMEHHOIO TOKa HU3KOro HanpsXXeHna (Hanpumep,
230/400 B), koTopas Tak»Ke NCNoNb3yoTCs AJ1A ObITOBOrO 3/1eKTPOCHAGKEHNS.

HYDROVAR Vector Control (HVC).

®OyHKuma HVC HenpepbiBHO 1 B aBTOMATUYECKOM PEXKME PErynmpyeT BbIXOLHYHO YacToTy U
HanpsiXXeHyie C Liesbio ONTUMM3aLIn paboTbl ABMraTens B LUIMPOKOM AMara3oHe CKOPOCTEN 1 Harpy3oK.
[lnA HacocoB, PaboTaAKOLLMX C PA3IMYHBIM BPALLAIOLLIVIM MOMEHTOM, HE HY>KHO CHI>KaTb HOMUHAJTbHbIE
XapaKTEPUCTUKY ABUraTens 4is Kakoro-nnbo Komnmuectsa 060poToB.

HVC npeBocxoanT TpagULMOHHbIE CXeMbl YPaBNEHVIS LUMPOTHO-UMIYSIbCHOM MOAYNALMN:
- NOSIHOE HOMWMHAMNbHOE HaMNpPsXKeHVe NUTaHUA ABUraTensa obecrneurBaeTca C HOMUHANBHOWM YacToTow;
- bopma BOIHbI TOKA Ha BbIXOE NMPeACTaBNAeT COO0M NPAKTUYECKU MAeabHY0 CUHYCOMAY.

ABTOMaTNYECKMN U3MEHAET napameTpbl yrnpaBneHna asuratesnieM B COOTBETCTBUN C yCIOBUAMU
SKCnnyataynv:

LLla6bnoH NnepexknYeHnAa Ha HA3KY0 CKOPOCTb obecneunsaet HaOEXHbIN nyCcK " NNnaBHYO
SKCnnyaTtaumio Ha H3KOWN CKOpOCTW;



LLlabnoH nepekntoyeHns Ha BbICOKYHO CKOPOCTb CBOAUT KOMMYTALMOHHBIE MOTEPY K MUHUMYMY 1
MaKCVIMasbHO YBeNMUMBaEeT 3GpdeKTUBHOCTb paboTbl npusoga. HVC crnocobCTByeT yBeNMUEHIO
MPOV3BOANTENBHOCTY U SPGEKTUBHOCTN CUCTEMBI, YMEHbBLLAA NPV 3TOM TeMMepaTypy Harpesa
ZBuratens, bnarofaps yemy yBeIMUMBAETCA CPOK SKCMTyaTaLm.

ABTOMaTunyecKas nageHTUGMKauma napametpon asuratenein (AMPI)

AMP| — 370 anropuTtm gnsa namepeHns napameTpoB 3NeKTPoaBUraTenern B COCTOAHUN MOKOA. DTO
03Hayvaert, uto pyHKUMA AMPI cama no cebe He obecneunBaeT BpaLlatoLwmin MomeHT. OyHKumAa AMPI
rose3Ha Npu BBOE CUCTEM B SKCMyaTaLMIo 1 ONTUMM3aLMK PEryNMpPOBKY NpeobpasosaTtens
YaCcTOTbl 419 OTAENbHOrO ABUraTenNs.

MapameTpbl AnA BbICOKOIGDEKTUBHBIX MOBEPXHOCTHbLIX 2-MOJIOCHbIX ABUraTenen Lowara

knacca IE3 Ha 50 Iy y>ke 3agaHbl Mo ymonyaHuio. 3Ta GyHKLKMA Hanbonee YacTo NpumeHseTcsa,
Korga AnAa NoAKIIYEHHOMO ABUraTeNa He NCNOJb3YHTCA 3aZlaHHbIE MO YMOMYaHMIO NapameTpbl.
MpenmyLecTBo 3ToM GYHKLMN COCTOUT B MAaKCMMaNbHOM yBeNnYeHn 3GHeKTUBHOCTI
ynpaneHua n pabotsl HYDROVAR ans nio6oro ctaHAapTHOrO aCMHXPOHHOIO ABUraTens.

TennoBas sawuta aBurarens

B koHTponnepe HYDROVAR npegycmMoTpeHo TepMoperynmpoBaHie BCTPOEHHbIMY
nporpamMmmHbiMu cpefcTBamu (software thermal control, STC), noaTomy ycTaHaBnmBaTb Ha
LBUraTesib CpeAcTBa NaCCUBHOTO TEPMOKOHTPOJIA He TpebyeTcA.

®OyHKuma STC cpabaTtbiBaeT NpW AOCTVXKEHUU ABUraTeNem C/sbl TOKa 1 YacToThl, B 1,125 pasa
NPEeBbIWAKLLMX HOMUHATbHbIE 3HAYEHUA STX MAPaMeTPOB.

OyHkuma STC obecneumBaeT 3almnTy ABUraTeNA OT Neperpyskn kKnacca 20 B COOTBETCTBUN C
HauproHanbHbIMM NpaBrnaMm SKCnyaTaLmMm aneKTpoTexHuyeckoro obopynosanusa CLUA.
TennoBas 3alMTa ABUraTens npegoTepaLlaet ero neperpes. STC npeacTaBnsieT cobon
3NEKTPOHHYI0 GYHKLIMIO, UMUTUPYIOLLYIO TEMSIOBOE pesie C BMeTaIMYeCKM 3/1IEMEHTOM Ha
OCHOBaHUMN N3MEPEHNIA BHYTPEHHErO COCTOAHNA.

XapaKTepnCTUKN NpUBEAEHBI HA UIOCTPALIMN.

t[s]

2000
1000

500

200

100 N our=1xf mNipan 1-23)
60 Lfour=2xfmN
50 our=02xfMN

30
20
10

10 12 14 16 18 20 Iwn(par. 1-24)
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JlononHuTenbHble KOMMNOHEHTDI.

Premium card

KapTa, no3sonsioLLas nogkniouaTb 10 5 BeAOMbIX HACOCOB 1
060pyfoBaHHAA ABYMA AOMOHUTENbHBIMU aHANOrOBbLIMY BXOAAMY 1
BbIXOZ4amu

Jatuvkn [JOCTYnHbI pasfnyHble AaTUUK: JABEHVS, TeMNepaTypbl, YPOBHS,
anddepeHUmanbHble AATUVKY 1 PacxofoMepsbl
Komnnekt gns KomnnekT gia HaCTeHHOrO MOHTaKa 13 HePXKaBEIoLLEl CTasiN C BHELLHVM

HaCTeHHOro MOHTa»<a

BEHTUNIATOPOM OXJIaXKAEHUS 1 BHELLHEN KNeMMHOW KOpOOKO

KonbLo KpenneHus
KOXyxa BEeHTUNATOpa

Wcnonb3yeTtca AnA nnacTMacCoBbIX KOXKYXOB BEHTUIATOPOB AMaMETPOM
140 nnn 155 mm

QunbTpbl ANA
nBuratenen

Kabenw gns gsuratenei

loToBbIV Kabenb ana nogknodeHnss HYDROVAR K gBuraTento

Premium card

Konbuo KpenneHuns KomnnekT gna
KOXKyXa BEHTUNATOPA HACTEHHOIO MOHTAa



[1penmyLiecTsa.
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Mpamon nycK aneKkTpoasuratens c
UKCMPOBAHHOW CKOPOCTbIO, MOABEpraeT
ABuratesnib BbICOKOMy BpaLLaioLLieMy MOMEHTY
1 BbIOPOCaM TOKa, NPEBbILLAIOLLMM TOK

nonHom Harpy3ku Ao 10 pas. YactoTHo-
perynvpyemble NPUBOAbI, HANPOTWB, UMEIOT
BO3MOKHOCTb «MJIaBHOTO MyCKay, NPy KOTOPOM
KOmMuyecTBo 060POTOB fABMraTeNsa NOCTENEHHO
yBenunurBaetca fo pabouero. bnarogapn
3TOMY CHUPKAETCA MEXaHNYeCKoe HanpsxXeHne
1 SneKTp1yeckas Harpy3Ka Ha ABuratenb,

YTO MPUBOAMT K CHUMEHWIO 3aTpaT Ha
06CyKMBaHVIE Y PEMOHT U YBESIMYEHNIO CPOKa
3KCrTyaTaumm fBuraTtens.

[Apyrve npenmyLyecTBa YaCTOTHbIX
perynAaropos
bonee HU3KMM NyckoBow TOK

MeHbLuee mexaHnyeckoe HanpsAxeHne

[MOKOCTb 3KCNNyaTaLum

CHmKeHue Wwyma

OkynaemocTb 6n1arofapst SKOHOMUM SHEPTN U
cpencTs

CHVIXKeHVe KonmyecTsa HeoOXoaUMbIX
YCTPOWCTB — CTapTEpPbI, KOPPEKTOPDI
KoaddurLmeHTa MOLHOCTH, YCTPOCTBA
KOHTPOJSIAl U MOHUTOPVHTA, MPOMNOPLMOHANBbHO-
WHTerpanbHoe perynMpoBaHyie 1 T. . 6osblue
He TpebytoTcA

H 24.00

Yacbl

H 0.00 H 6.00 H12.00 H 18.00
100 %

MoTpe6neHve BoAbl
75 % WA\
50% o /
25% \,
% oT nogauun

I'Iompe6neHue 800bl 8 20CMUHUYe U3MeHAemcs 8 3a8ucuMocmu om 8pemMeHU CYMOK.
HacocHas cucmema donmxHa obecneyusams peasbHble nompe6Hocmu none3oeamerneti.



PacueT 3aTpaT Ha YXM3HEHHbIV
umkn nsgenunsa (3*KL ).

3aTpatbl Ha XKM3HEHHDbIV LK n3genuna (3XKLI)
nmMetoT 6onblUoe 3HaueHMe.

Okono 20% Bcei NCnonb3yemol B Mupe
3NEKTPO3HEPIrM PACXOAYETCA HACOCHBIMU
cMcTeMamm.

Mo pe3ynbratam UccnefoBaHuii, Gnarogapsa
YCTaHOBKE YaCTOTHO-PErYNNPYEMOro

npvBoAa MOXKHO COKOHOMUTbL OT 30 o 50%
noTpebnsaemoli Hacocom sHeprumn. OCHOBHbIE
3KOHOMMYECKME MPUUMNHBI UCMOSb30BaHWIA
3L 3akntoualoTcs B TOM, UTO KOMMaHWK Bce
60r1bLUe BHUMAHUA YAENsoT BO34eNCTBUAM

Ha OKpPY»>KaloLLyto Cpefy 1 pacCcMaTprBatoT
3HepreTnyeckyto 3pHeKTUBHOCTb B KauecTBe
O[HOrO 13 CNOCO6OB COKPALLEHUS BbIGPOCOB 1
COXpPaAHEHUA NPUPOAHBIX PECYPCOB.
YcTaHOBKa YaCTOTHO-perynupyembix NpYBOAOB
Ha CyLLeCTBYIOLME HACOCHbIE CUCTEMbBI — He
€AMHCTBEHHDIN CMOCO6 3KOHOMMUU CPEACTB.
MO>KHO TaK>ke YyCTaHOBWTb HOBble HacOChl

c 6onee BbICOKUM rugpasnmyeckim KMz, a
TaKXKe iBUraTenv, KOTopble 3a NocneaHee
Bpemsa ctanu 6onee 3dpdeKTUBHBIMU. ITOMY
Cnoco6CTBOBANM CTpOrve TpeboBaHus

EC, KoTopble OblIV NPUHATbI paHee 1 ByayT
MPVHATbI B OvKanLuve rofpl C Lenbo
COKpaLLeHrA NoTpebneHns sHepruu.

45% SKCMTYATAUMOHHDIE
PACXOAbI

15% MOHTAX

MpencTtaBneHHble LndPbI, KaK NPaBuUIo,
COOTBETCTBYIOT AECTBUTENBHOCTY, HO TOYHOE
NPOLEHTHOE COOTHOLLEHKE B Pa3HbIX CITyYasnx
MOXKET N3MEHATbCA B 3aBUCMMOCTY OT pa3mepa,
TVMNA U CIOXKHOCTY YCTAHOBKMN.

MpviBeAeHHble AaHHble [OMKHBI yoeauTb
KOHCYfnbTaHTa B TOM, YTO SKOHOMUA Ha
CTOVUMOCTM SHEPrnm COCTaBAAET OFPOMHYIO
yactb 3’KLIW, cnegoBatenbHO, S3KOHOMUS
SHepruu NoBJieyeT 3a COO0M SKOHOMMIO CPEAICTB.
Pacuet 3XKLI/ — 3aTpaT Ha *KM3HEHHbIN LUK N3genna
Calculation of LCC = Life Cycle Costs

LcC=C +C +C +C +C +C +C +C_

C. [NepBoOHauanbHble 3aTpaThl, LleHa MNOKyNKu
(Hacoc, Tpy6a, KinanaHbl, 4OMOIHEHWS)

C, MoHTaX 1 BBOA B KCMyaTaLmio

C, 3aTpaTbl Ha NIEKTPO3HEPrmIo

C, JKCNyaTaLMOHHbIE pacxobl

C, 3aTpaTbl Ha TEXHUYECKOe 00CTy>KBaHNe
C MpocToi, NPon3BOACTBEHHbIE NOTEPY
G, BbiBOg 13 3KCnNyaTaumm

C 3aTpaTbl Ha OXPaHy OKpYyXatoLLen cpefbl

30% TEXHUYECKOE
OBCNYXUBAHUE

0% 3ATPATbI HA
NPUOBPETEHUE

<< Ha ston nnnoctpaymm nprsegeHbl
TunuuHble 3L ona Hacoca co cpokom
3KCMNyaTaumm, coctanaowmm 15 net.



Cxembl GUHAHCMPOBAHUA
SHepreTnyeckom spPpeKTMBHOCTU.

B npuBeeHHOIN HKe TabnuLe HarnagHO NPeCTaBeHbl MPEVMYLLECTBA YCTAHOBKY KOHTPOJEpa
HYDROVAR ans Kaxkgoro gsuratens c NoCTOAHHONM YacTOTOW BpaLleHus.

YTouHUTE HanuMuvie B BalLEN CTPaHe NPaBUTESIbCTBEHHbIX MPOrpamMm GUHAHCUPOBaHUA
3HeproaddekTrBHOro 0bopynosaHuA. Ha ycTaHOBKY NpeobpasoBaTenell Ha 31eKTpoABMraTenv B
Liensax CyLLeCTBEeHHON SKOHOMUY SHEPTM Barofaps CHXKEHIIO YaCTOTbl BPALLEHWS ABUraTens
MOTYT 6bITb NMPEAYCMOTPEHbI FPaHTbI.

Mpumepbl 3KkoHOMUYeckoro 3¢pdpekTa npn npumeHeHnmn cuctembl HYDROVAR

Egzgcef (ETEEI I 3 KBT 3 KBT 5,5 kBT 5,5 kBT 11 kBT 11 kBT 22 kBT 22 KBT

CronmocTs Heprim 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22

(eBpo)

o -

NIEERE 5 @ 20T 2L 60 80 60 80 60 80 60 80

HOMMHAsIbHOV Nofaun

Hepenb B rogy 48 48 48 48 48 48 48 48

PaboTaeT gHeli B

ETETE 5 5 5 5 5 5 5 5

PaboTaeT YacoB B ieHb 12 12 12 12 12 12 12 12

CronmocTb ofHoro

npw6opa HYDROVAR (espo) 1,400 1,400 1,700 1,700 2,500 2,500 2,800 2,800

CronmocTb yCTaHoBKA 300 300 300 300 300 300 300 300

(eBpO)

poueHTHaA cTaBKa 3 3 3 3 3 3 3 3

(%)

SDHepronoTpebneHve 0,65 KBT 1,54 kBT 1,19 kBT 2,82 KBT 2,38 KBT 5,63 KBT 4,75 kBT 11,26 KBT

L R 1,53 KBT 1,24 KBT 2,80 KBT 2,28 kBT 5,61 KBT 5,56 KBT 11,21 KBT 9,13 kBT

MOLLHOCTb

CS5KOHOMJIEHHbIE 968.65 788.45 1,775.85 1,445.50 3,551.71 2,890.99 7103.42 5,781.98

CpepcTBa B €BpO 3arof, eBpo eBpo eBpo uro's eBpo eBpo eBpo eBpo

SKOHOMYEA 3HEprIM 4,402.94 3,583.87 8,072.06 6,570.43 16,144.13 13.140,86 32,288.26 KBTu 26,281.73
KBT-u KBT-u KBT-u KBT-u KBT-u KBT-u KBT-Y

OKynaemoctb 1,83 roga 2,26 ropga 1,28 roga 1,58 ropa 0,81 ropa 1ropa 0,45ropa 0,55ropa

TMpumeyaHus: Ml UCNOJ1b308a/IU OONYWEHUSA, OCHOBAHHbIE HA pedsibHbIX npumepax ycmanosku HYDROVAR Ha 0suzamenu ¢ nocmosHHoU yacmomol
spawjeHus:

1 Cmoumocme 3Hepauu — 0,22 egpo 3a 1 kBm.

2 Wcnonb3oeanuce 08a 3HavyeHus 071 nodaqyu — 60% u 80% om MaxkcumaabHozo.
3 Bpems pabomel — 48 Hedesnb 8 200, 5 OHell 8 Hedestio, 12 4acos 8 OeHo.

4 Wcnonb3osaHa cpedHAsa cmoumocms koHmposiepa HYDROVAR.

5 Ucnone3osaHa cpedHsas cmoumocms MoHMaxa.

Ha ocHosaHuu smoli uHghopmayuu 6s11a NOOCHUMAHA OKYyNaeMocms yCmMAaHo8KU 4acmomHo-pezysnupyemeix npugsodos HYDROVAR ¢ yuemom skoHomuu
8pemeHU, Cpedcme U SHepauu.
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MeHto 3anycka.

MemHto 3anycka

ECJIN NO UCTEYEHNW 10 MUHYT 3ANYCK
HE 3ABEPLLEH, HA SKPAHE OTOBPA3UTCA
NPEAYNPEXAEHUE ANA KNMEHTA O

HEOBXOAMMOCTW ErO 3ABEPLLUEHUA.

A3blK: BbIBOP

MOLHOCTb IBUIATENA

NMUTAHUE ABUTATENA

3A0AHHBIE NAPAMETPbI IBUTATENA

SOFTWARE THERMAL CONTROL (STC ABUTATEJ1A)
PEXXWUM PABOTbI: HAMPUMEP, MOCNEAQOBATEJIbHbIV U CUHXPOHHbBIN
AJJPEC HACOCA

KOMMEHTAPUIA: MO YMONYAHUIO HEKOTOPbIE
NOCTOAHHOE AABJIEHUE WV NOCTOAHHOE AUOOEPEHLIMAJIBHOE AABJIEHUE MAPAMETPbI UISMEHATCA (BbIBOA, B PABOUUI

PEXXUM, OATYNKW, TMICTEPESUCUT. A.)
EQUHULIA USMEPEHUA: (BAP, ®YHT HA KB. AiIOM, M3/4, I/MWH, MH20, ®YT... %)
3ANYCK 3ABEPLUEH?
PABOYUI ANANA3O0H OATYNKA OABNIEHUA
TPEBYEMOE 3HAYEHUE
HAYAJIbHOE 3HAYEHUE

MWHUMAJIbHbIY NOPOT

BPEMA 3ALEPKKWU

OATA — BPEMA (YACbI PEAJZIbHOTO BPEMEHW U KAJIEHAIAPD)

ABTOMATUYECKNI NYCK

3ANYCK 3ABEPLLEH?



JHeprocobepekeHne B CUCTeEMax
OTOMJIEHUS, BEHTUNALIUN U
KOHAMLUVOHNPOBaHNA BO3ayXa.
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CTOMMOCTb SHEPIUY COCTABIIAET CaMyto 6ObLUYIO OJ0 B CTOUMOCTY SKCMyaTauum toboro
Hacoca, No3ToMy HeceT B cebe camblii 60MNbLLON NOTeHLMan Ana SKOHOMMUK.

HYDROVAR npegHa3HaueH gJis Toro, 4tobbl Balla cuctema paboTana a¢ppekTmBHO. IToT
VNHTENNEKTYaNbHbIA YaCTOTHO-PEryNMpPYyeMbI NPUBOZ yNpaBaAeT HACOCOM TOYHO B
COOTBETCTBMU C TeKyLUMIY TpeboBaHMAMM Nosib3oBaTens. [10 cpaBHEHMIO C HEpEerynmpyemoi
cuctemoit, HYDROVAR skoHOMUT go 70% sHeprumn (CornacHo UcnbiTaHWAM, MPOBeAEHHbIM
komnaHuei TUV Austria, vogw0312-PIR-ZR). MnasHoe perynmpoBsaHuie npu paboTe B
ONTMManbHOM PEXUMe MOBbLILLAET He TONbKO 3GGEKTUBHOCTb, HO 1 CPOK SKCMyaTaLum
KOMMOHEHTOB CCTEMbI, @ TaKXKe YMeHbLUaeT 3aTpaTbl Ha 00C/yX1BaHMe.



[abapuTbl 1 Macca.

Mopgenb A
HYBROVAR Tun mogenun Pasmep MakcnmanbHas macca
) mogenn
@ [ \ \ \ 2,015 A 6 kr (13.22 dpyHTa)
—— ‘ ‘ e 170 2.022 A 6 Kr (13.22 dyHTa)
[T 11 [T 1]
3.015 A 6 Kr (13.22 dyHTa)
3.022 A 6 Kr (13.22 dyHTa)
o116 4.015 A 6 Kr (13.22 dyHTa)
243 4.022 A 6 Kr (13.22 pyHTa)
4.030 A 6 Kr (13.22 dyHTa)
4.040 A 6 Kr (13.22 dyHTa)
Mogenb B
m \ Tun moaenn ;z;":zsl MakcumanbHas macca
H@ I \ 1 \ 2,030 B 12Kr (2645 dyHra)
T A 185 | 2.040 B 12 Kr (26.45 dyHTa)
J U U U m—“m J W MM{{ 3.030 B 12 kr (26.45 dyHTa)
3.040 B 12 kr (26.45 dyHTa)
/6
309 P65 3.055 B 12 kr (26.45 dyHTa)
4,055 B 12 kr (26.45 dyHTa)
4,075 B 12 kr (26.45 dyHTa)
4110 B 12 kr (26.45 dyHTa)
Mopgenb C
= e = = Pasmep
= = = Tun mogenn MakcnmanbHana macca
/7 ’E: ‘\ PN N s mopenu
@ ” I \ l \ 200 \‘ \f i 3.075 C 19 kr (41.88 dyHTa)
5 11 W7 1 o ] 3110 C 19 kr (41.88 dyHTa)
l 4150 C 19 kr (41.88 pyHTa)
Am7366 337 4185 C 19 Kr (41.88 dyHTa)
4.220 C 19 Kr (41.88 pyHTa)




IneKTpUYECKME XapaKTEPUCTUKIA.

H M i | Effici M 7
" momocee” | Wanpawenne. | ZM | norpeSmmat Rated () |, n0OR ) awmonoiTon 2RO
2015 1.5 KW (é?q%gégi?;:/;) A 116A 94% T e)?d;i‘;gblﬁ 4 75A 1570 ()
2022 22kW éﬁgﬁ%ﬂgﬁ) A 151 A B5% | efq;iggbm 3 10A 15-70 (1)
2,030 3kW ((2)%% ga‘)‘g;g‘lﬁ’) B 23A B5% | e)?d;iigbl 7 143 A 15-70 ()
2040 4KW (é?qua‘)‘;i%) B 276 A B5% | E)?d;gggblﬁ 3 167 A 1570 (Iiy)
3015 1.5 kW (%gg(i‘gﬂ?;/g) A 7A 96% or Hgl:l1[§)$1())i/06HMﬂ 75A 1570 (T)
erl_TaH(l:/|:|
3022 22kW égg;i‘gﬂ?;/g) A 91A 96% or HEVI'IIE{N;;HMH 10A 15-70 (i)
3.030 3kW égg;é)“aojb?;@) B 133A 96% ot HEII/I:IE%EEHMR 143 A 15-70 (Ty)
3040 4KW égg;i‘gﬂ?;/g) B 16.5A 96% or Hng MI:IEFS)IE%‘HMFI 167 A 1570 (Ty)
3055 5.5 kKW (%gs)fb‘gfﬂb?;ﬁ) B B5A 96% or HEI;TE{ME%HM 24.2A 15-70 (1)
3075 75 kW égg;ﬁ)“aojb?;/g) C 296 A 96% OTH r:? II/I:IE{NE%HMH 31A 15-70 (Ty)
3110 11 kW égﬁ;ﬁgﬂ?ﬁ(’g C 439A 96% or Hrs? ;IE{:NZ%‘HMH 44A 1570 (i)
4015 1.5 kW ggg;(izgﬂf’;/g) A 39A 96% or Hg#,;):;/oem 41A 1570 (Ty)
I'IVI_TaH(I:/If
4022 22kW égg;(jggﬂf;ﬁ) A 53A 96.5% | or HEVI'IIE{N;ZHMH 57A 15-70 (1)
4030 3kW 532%13%5;/3) A 72A 96.5% | or H:?) jg{%oeﬂwﬂ 73A 15-70 (Ty)
4040 4KW g.gg;(g;ﬂf;/g) A 101 A 9.5% | or Hng Ijgﬂf%%mn 10A 1570 ()
4,055 5.5kW (13'32;16&;5;/2) B 12.8A 97% or Hn(a) I;TE{%HM 135A 15-70 (i)
4,075 7.5 kW égg;(ﬁ;ﬁlf;/g) B 169 A 97% ot HE II/I:IEH:—):E/%HMH 17A 15-70 ()
4110 11 KW (13'32;12215;2) B 242A 97% or HE ;;Eﬂf%g: uA 24A 1570 (i)
4150 15 kW égg;(ggﬁlf;/g) C 333A 97% or HE M;.E%Zﬂu us DA 1570 (Ty)
4185 18.5 KW égg;(ig‘;ﬁlf;g C 381 A 97% or HE ME.E;‘EEEH uA 38A 15-70 (i)
4.220 22KW (%22;12215;/2) C 447 A 97% or H:?) ;}En:%n uA 44A 1570 (Ty)
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MO.[I'epHI/BaLI'I/IFl, MATb Waros AnA yMeHbLUEHNA CTOMMOCTY

SKCyataymnn NOBbICUTENbHOWN YCTaHOBKWN.

YctaHoBka npu6opos HYDROVAR (Mo npuHUmuny «nogKmoumn n pabotam»)
Ha MOBbICUTENIbHbIE YCTAHOBKM C NMOCTOAHHOW YacTOTON BpaLleHnaA
LBUraTenia He TOJIbKO YCTPaHAET HEOOXOAMMOCTb B LKade ynpasneHus,
HO U CHabXaeT HacoC GyHKLMEN NaBHOro NMycka, KOTopas B COUYeTaHUN
C NpenmMyLLecTBaMm paboTbl C NEpEMEHHOI CKOPOCTbIO NMO3BOJIAET
NPOAINTbL CPOK CNY>KObl HACOCA 1 CMCTEMbI BOLOCHAbXeHWA. Bbnarogaps
YMEHbLLIEHMIO MYCKOBOrO TOKa Npu BKIIOUEHWM HAacoCa Takne AeTanu,
KaK MOAWNMHWKN ABUTaTeNs 1 TPYOONPOBOAHAs apMaTypa, 3aLLLEHbI
OT Ir'MAPABANYECKOTO YAapa, KOTOPbIA MOXET NMPYBECTU K KaBUTaLUW 1
MosIOMKam.



HeT Huuero npouue, yem yctaHoBUTb KOHTposiep HYDROVAR. Mbl onuvwwem, Kak
cAenaTb 3TO 3@ MNATb HEC/IOXKHbIX LLAroB.

LLar 1. OueHKa mecTa yCTaHOBKI 1 TeKyLell paboTbl Hacoca.

Mepen moHTaxkom HYDROVAR cneglyeT BbINOMHNUTD OLIEHKY 0ObeKTa

1 yCTaHOBNEHHOro 060PYAOBaHUA C LieNbto ornpeseneHmna TeKyLLero
YPOBHSA 3HEPronoTpebeHrsA 1 MOLLHOCTY ABUraTeNs. 3T0 MOMOXET JInLy,
BbIMOJTHAOLLIEMY MOHTaX, PacCUMTaTh, BO CKOJIbKO OOXOANTCA exerogHas
3KCryaTaLmA NOBbICUTENbHOW YCTaHOBKM UK TeMOBOro Hacoca. C yueTom
ctomocTu 1 KBT-U 3Hepruu, pasHoi 0,22 eBpo, paboTa 0gHOro Hacoca
MOLLHOCTbIO 11 KBT Ha NOSIHON CKOPOCTY B TeUEHVIe OQHOIO Yaca oborngeTca
B 2,42 eBPO. YMHOXMB 3TO YMCIIO Ha KONMYECTBO MCMOSb3yeMblX HACOCOB,
JINLIO, BbIMOSTHAIOLLEE MOHTa, MOXET BblPa3unTb B IEHEXHOM SKBMBaJieHTe
SKOHOMUIIO [i/151 MOJIb30BATENA NPV CHUMXKEHWM SHEPronoTpebneHs B
cpenHem Ha 50%.

LWar 2. MoHTax u pukcaumsa kopnyca HYDROVAR.

HYDROVAR ycTaHaBnvBaeTca HenocpeaCcTBEHHO Ha Hacoc. [nA
npefoTBpaLLEeH/A NeperpeBa NCronb3yeTca NPOXIaAHbIN BO3ayX, KOTOPbI
BBIXOZWT 113 OTBEPCTUI BEHTUNIATOPA. STO O3HAYAET, UTO HEOOXOAVMOCTb B
[LOMONHUTENbHOM G0Ke OXNaXKaeHNA oTcyTcTByeT, Gnarofapa yemy HYDROVAR
MMeeT MAHMMabHbIE Pa3Mepbl 1 He 3aHUMAaET LIEHHOE NMPOCTPAHCTBO Ha
CTeHax. KpenneHus pacnosnoxeHbl Ha BHELLHEW YacTI KOpyca, MO3TOMY €ro He
HY<HO CHIMaTBb, Kak 3TO TPe60Banoch B NpeablAyLLMX MOLENAX KOHTPONEPOB
HYDROVAR. Vicnonb3yiTe YeTbipe MOHTaXHbIX 3a>KVIMa, MPeA0CTaBNeHHbIX
BMECTE C LIeHTPaJIbHbIM LLITUGTOM, YUTOObI 3aKPEMUTH €r0 Ha METAITINUYECKOM
KOXyXe BEHTUNIATOPA Hacoca. 3aXKVMbl NpeHa3HaueHbl 419 YCTaHOBKM

Ha nto6bix auratensx [EC. [1na aBurateneli C NnacTMacCoBbIMU KOXYyXaMut
BEHTUNATOPOB NPefyCMOTPEHbI OMOPHbIE KOMbLA U3 HEPXKaBEIOLLEN CTaN.
Kpome Toro, CyLLecTByoT MOAENN ANA HACTEHHOTO KperieHNs.




Lar 3. MoHTaX 3neKTponpoBoAKM KIeMMHOI KOpo6Ku Hacoca.
Mocne nogkntoueHnsa KabenbHbIX BBOLOB K OTKPbITON MacTUHe
KabenbHbIX BBOJOB C fieBoli cTopoHbl HYDROVAR oTBUHTUTE U
CHUMUTE NepesHIo KPbILWKY KNeMMHOI KOPOoOKK ABUraTens Hacoca.
Bo3bmuTe Kabenu nogknoyeHns HYDROVAR (npriobpeTeHHble
OTAENIbHO U N3rOTOBNEHHbIE C MOMOLLbIO CTaHAAPTHbIX MPOBOLOB U
pa3beMoB) 1 BCTaBbTe KabesbHbll HAKOHEYHWK CO CTOPOHbI ABMraTens
B KabesnibHbIVi BBOA, MOAKITIOUMB €70 K COOTBETCTBYIOLLVM K/IEMMaM.

B cnyyae yctaHOBKM Npribopa Ha CyLLIeCTBYIOLLYO NOBbICUTENbHYIO
YCTaHOBKY He06xoAMMO nepeHanpaBuTb NMTaHNe HeNoCcpeaCcTBEHHO
B KOHTponnep HYDROVAR. BbinonHATb NPOBEPKY BKIOUEHMA-
BbIKJTIOYEHMA NMUTaHNA HeobA3aTeNIbHO, MOCKOJIbKY 3a 3TO OTBevaeT
BCTpOeHHOe nporpammHoe obecneveHre HYDROVAR. Mocne 3toro
YCTaHOBWTE NEPEHIO KPbILKY KNeMMHO KOPOOKM Ha MecCTo,
y6eAnBLINCH B MPaBUIbHOM PacroNioXKeHNY BOAOHEMPOHNLLAEMOTO
YNNOTHEHNA.

LWar 4. MoHTaX 3N1eKTponpoBoOAKN
KoHTponnepa HYDROVAR.

CHUMUTE KPbILLKY KNEMMHOI KOPOOKM 1
BCTaBbTe APYron KOHel, COeMHNTENIbHOrO
Kabens B KabenbHblil BBOZ C 1E€BOI CTOPOHbI
kopnyca HYDROVAR, nogknioumns ero K
COOTBETCTBYIOLMM CUTHAbHbIM NMPOBOLAM
N UCTOYHUKY NuTaHuA. MNocne 3Toro
noaknounTe Kabenb fatumka (KoTopblii
TaKXXe Ha3blBaeTCA JaTUMKOM AaBrieHns) K
koHTponnepy HYDROVAR ¢ nomoLibto Toi xe
nnacTrHbl KabenbHbIX BbiIBOAoB. CBOOOAHbIN
KOHeL AaTurKa HeobxoaANMO NPUKPenuTb K
Tpy6e Kak MOXHO 6JIvXe K Hacocy.

Lar 5. 3aBeplueHne MOHTaX<a 1 NporpaMmmunpoBaHme.

YCTaHOBUB Ha MeCTO KPbILLKY KeMMHoM kopobkn HYDROVAR,
3anporpammupyiTe Hy>KHOe iaBNeHne C MOMOLLbIO KHOMOK 1

3KpaHa. B 3aB1CcMMOCTM OT KoMyecTBa HaCOCOB U XapaKTePUCTUK
MOBbICUTENIbHOWN YCTaHOBKM MOTYT MOTPeboBaTbCA camble 6a30Bble
HaBbIKM MPOrPamMmMmMpoBaHKA. ITOT NPoLECC NOAPOOHO onncaH B
PYKOBOACTBE MO 3KCruyaTaumy. Ha nepBomM 3KpaHe, KOTOPbIV MOABUTCA
nocse BK/OYEHNA NUTaHKA, 0TOBPA3NTCA MEHIO HACTPOWKK AnA
6bICTpOro 3anycka. [locne HaCTPOIKM COOTBETCTBYIOLMX NMAapPaMeTPOB
HYDROVAR aBTOMaTu4ecKu HauyHeT BbIMOAHATb MNAaBHbIN NYCK C

nocnepyoLien paboTol B COOTBETCTBUMN C CUCTEMHbBIMY TPEGOBAHMAMM.
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