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PYKOBOACTBO MO 3KCIMNYATALUN UHTEJIJIEKTYAJIbBHOIO
LNPKYJIAPHOIO HACOCA C NPEOBPA3OBATEJIEM
YACTOTbl CEPU/ GAMMA

Mepepn yCTaHOBKOVI n ncnosib3oBaHUEM
ANEKTPUYECKOro Hacoca I'IpO‘-II/ITaVITe PYKOBOACTBO
no 3Kcrlyatauum n coxpaHute ero;

Mepep nprvMeHeHneM 3NeKTPUYecKoro Hacoca
Heo6XOAMMO NPOBECTN HAAEXKHOE 3a3eMIIeHune,

’ Tak)e YCTaHOBUTb HA HEro YCTPOMCTBO 3aluTbl OT
YTEUKU TOKa;

3anpeUJ,eH KOHTAaKT C 3JIEKTpUu4eCKnm Hacocom
MNPEAYNPEXOEHUE BO BpeMsi ero paboTbl;

3anpelyeHa paboTta a51eKTpruyYeckoro Hacoca 6es
BOAbI.
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w Bnarogapum Bac 3a BbiGop npoayKTa Hallen KoMnaHuu, 0 MOHTaXa 1 NCNOSb30BaHUS O3HAKOMBLTECH C
PYKOBOACTBOM MO 3Kcnyatayun.

A MpepynpexaeHune geten

e Hacoc He npeaHasHayveH Ans UCMoMb30BaHUA AETbMU U NMIOAbMY C OrpaHUYeHHbIMU YMCTBEHHBIMW CNIOCOGHOCTSIMU.
e 3arnpeLuaeTcs NPUMEHSATb ANEKTPOHACOC B KAYECTBE AETCKUX UTPYLLEK.
® QuwcTka v o6cnyxmBaHve Hacoca AeTbMM 3anpeLleHa.

A MpeaynpexaeHne o MaKCUManNbLHOM AaBMNEHUN

e [laBneHvie B cMCTeMeE, B KOTOPOWi YCTAHOBSIEH HACOC, AOMMKHO BbiTb HXKE MaKCMMarbHOTO A4aBIeHUsl, KOTOpoe
cnocoGeH BblaepxaTb Kopryc Hacoca.

A MpepynpexneHune 06 n3meHeHus B KOHCTpYKUun

° |_||I)0I/I3BO,C|MTGJ'Ib He HeCeT OTBETCTBEHHOCTU 3a TpaBMbl, NOBpeXAeHUsA Hacoca U npo4vero umyllectsa BCneactene
HecobntoaeHus npasun 6e3onacHoOCTM Unu He I'IpaBI/IJ'IbHOI;I JKcnyaTtauum Hacoca.

® B cBSI3K C cUCTEMATUYECKU nposBoAUMbIMU paﬁOTaMVI MO COBEPLUEHCTBOBAHUIO KOHCTPYKUUN U TEXHOOMNU
WU3roToBneHud, Npon3BoanUTENb OCTaBNAEeT 3a cobon npaBo Ha BHeceHue N3MEHeHWn B KOHCTPYKLUUIO U3genusa He
OTpakeHHbIX B J@aHHOM PYKOBOLCTBE MO 3KCrslyatauun n He yxyaliarowmx sKkcnnyataumoHHbIX XapakTepucTuk.

BHumaHune

1. Mepen Hayanom MoHTaxa 1 UCMonb3oBaHWs 06opyAoBaHUS HE0BXOAMMO BHUMATENBLHO NpoYUTaTh 3TO
PYKOBOZCTBO MO MOHTaXy W 3KCMnyaTaLuu.

2. He cobniogeHne TpeboaHuii no 6e3onacHoit akcnnyaTauum nsgenvst MoxeT  Bbl3BaTb U3nYecKkne TpaBMbl,
HapyLleHne paboTbl aneKTpoHacoca 1 Apyro MatepuanbHblil Bped. 3aBog He HeceT OTBETCTBEHHOCTb 3@ HEMPaBUIbHYO
aKcnnyatauuo obopyaoBaHus.

3. MoHTaxHas 1 akcrnyaTvpytoLas opraHusaums 4oIkHbl cobniofate MecTHble TpeboBaHus GesonacHoCTy.

4. COTPYAHVKN MOHTaXXHOW 1 SKCMNyaTupyoLLiei opraHn3aLmm AOIHKHbI 03HAKOMUTBLCS C MHCTPYKLMEN MO MOHTaxXy W
aKcnnyatauuu nepes npoeaeHnem pabort.

5. He gonyckaetcs yctaHaBnvBaTh 3MeKTPOHACOC B MOMELLEHUSAX C BbICOKOW BMaXXHOCTbIO.

6. ins yno6Horo o6cnyxvBaHNs anekTpoHacoca HeOOXOANMO YCTaHOBUTL 3anOpHYL0 apMaTypy Ha BXofe 1 Bbixoae
13 Hacoca.

7. Mpwn MOHTaxe 1 06CMy>KMBaHUM ANEKTPOHAcoca HeOOXOANMO OTKIIOUUTE AMEKTPONMTaHNe.

8. HeobxoanMo 1cnornb3oBaTth 3NEKTPOHACOC COCTOSLLMIA U3 YacTEN U3 HEPXKABEIOLLEN CTanu KOHTaKTUPYHOLLMX C
nepekayvBaeMoN XUOKOCTbIO MPU UCMOMb30BAHNM XUAKOCTU B ObITOBBIX LIENSAX (4151 NUTbS Y MPUTOTOBMEHWS NULLNA) .

9. MoanuTKy cMcTeMbl OTOMMEHNSt HEOBXOAMMO AenaTb YMAr4eHHo BoAon ANs npefoTBpaLleHust GnokupoBku
pabouero koneca ConsiMm XXecTKOCTH.

10. He ponyckaetcs akcnnyaTtmpoBaTtb Hacoc 6e3 nepekaymBaemMom XUOKOCTU.

11. HekoTopble Moaenu He NPUMEHSIIOTCS ANS Nepekayku NUTLEBOW BOAbI.

12. MNepekaymBaemMasi XXMAKOCTb MOXET ObITb C BbICOKOW TeMNepaTypol U AaBrneHneMm, nepes AeMOHTaXoM
aneKkTpoHacoca HeobxoAMMO 3aKpbIThb 3aMOPHbIE BEHTUMM, AOXAATLCA NoKa nepekaynBaemast XuakocTb OCTbIHET U
cHpocuTb U3GLITOUHOE AABIIEHWE B ANEKTPOHAcOCe Yepes CUBHYIO NMPOOKy.

13. Mpw cnvBe XUAKOCTM U3 dneKkTpoHacoca HeobxoaMMo NpocneanTb YToBbl OHa He nonana Bo BHYTPb
3MEeKTPOHHbIX ANEMEHTOB 1 He NoBpeausa ux.

14. B neTHWi nepuog Unv Npu BbICOKOW TeMMNepaType OKpyxatoLLei cpeabl HeobxoanmMo npedycMoTpeTb cuctTeMy
BEHTUNALMK NS UCKIIOYeHNs 06pa3oBaHust KOHAEHCaTa Ha Koprnyce anekTpoHacoca.

15. MNpu noHWxXeHUM TeMnepaTypbl okpyxatowei cpedbl Hke 0 °C Heo6xoaAMMO NPOBECTV MEPONPUATUS ANs
NpeAoTBpaLLeHNs 3aMep3aHns nepekadvBatoLLen XUAKOCTU BHYTPU anekTpoHacoca (CNnTb XUAKOCTb).

16. Ecnu anekTpoHacoc Aosro He paboTtaeT, Heo6XoAMMO NepeKpbIThb 3anopHY apMaTypy A0 1 nocne Hacoca U
OTKIIOYMTb 3NEKTPONUTaHne.

17. Mpw noBpexaeHUn n3onsiumy anektpokabenst Heob6xoAMMO 06paTUTCS K CNeLManucTy Ans ero 3aMeHbl.

18. Ecnu aBuratenb MMeeT HeobbIYHO BLICOKYIO TeMnepaTypy, HEO6XOANMO OTKIIOHYNTL ANEKTPonMTaHne Hacoca,
nepekpbITb NofaYy XuaKoCT! 1 06paTUTLCA B CEPBUCHBIN LIEHTP AN NPOBEAEHWSt pEMOHTA.

19. Ecnu He yaaeTcs ycTpaHUTb HencnpaBHOCTL 060pyaoBaHMS Ha MecTe, Heobxoarmo obpaTuTcs Ans peMoHTa B
cneunannanpoBaHHbI CEPBUCHBIN LIEHTP.

20. XpaHuTb 06opyaoBaHue HyxHO B HeAOCTYNHOM ANs Aeteit mecte. Ha paboTatoliem Hacoce Heobxoanmo
NpouU3BeCTH TENMOU30SALMIO KOopryca Ans NPeAoTBPaLLEHNSs OXKOroB.

21. XpaHuTb o6opyaoBaHne HeobxoaMMO B CyXOM, XOPOLLIO BEHTUIIMPYEMOM MOMELLEHUN NPU KOMHATHOM
Temneparype.
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1. O6wwme cBeaeHUs O NpoayKTe

1.MHTennekTyanbHbIA BbICOKOAh(heKTUBHbLIN LIMPKYNALMOHHbLIA Hacoc cepun Gamma

MHTennekTyanbHbI BbICOKOA(MMEKTUBHBIN LIMPKYNALMOHHBIA Hacoc cepnm Gamma (CokpalleHHO MMEHYEMBI
nanee - anekTpoHacoc). MpoayKT ocHalleH ABUraTenem ¢ akpaHMpyeMbiM POTOPOM, CTaTop ABUraTesnsi NoMHOCTbIO
repmMeTuYeH, BpaLLatoLLMecs YacTu NorpyxeHbl B NnepekadmBaemyto XnaKOCTb, XKNAKOCTb UrpaeT posib OXNax/aeHNs
ABuratensi u cmMasblBaHUS NOALWMMHMKOB. [poaykT obnafgaert cneayloLmMMm XxapakTepucTUKaMm: BbICOKOE KaqyecTBO
M3rOTOBMEHWSI, HU3KUI YPOBEHb LLIyMa, HU3Koe NoTpebrieHne aHeprm, BblIcokoadeKTUBHOCTb U MPOCTOTa YCTAHOBKU.

Mpu BbINycke ¢ 3aBofa AaHHbIN NPOAYKT NPeABapUTENbHO HAacTpauBaeTcsl, Ny4lle BCEro NoaxoauT Ans crneayoLmx
CUCTEM: CUCTEMA TENMOro nosna, OAHOTPY6Has 1 ABYXTPYGHasi cUCTEMA OTOMMEHNS.

2. Cneuudmka npoaykra
Hacoc nveert cneaytoue npenmyLiecTsa:

B AaHHOM MpoAyKTe ucnonb3dyeTca Asuratesib C NOCTOAHHBIMU MarHuTamMmu, naHenb yrnpasneHua UHTerpupoBaHa B
KOopnyc Hacoca, usgenve nmeet marble I'aGapI/ITHbIe pasmepbl;

Hwuskuin ypoBeHb Lyma;

MmeeT cuctemy aganTMBHOrO yrnpaeneHus n MHoro obnactei NpuMeHeHws;

CoueTaeT ABa BapuaHTa paboTbl XapakTepUCTUK: MHAMBWAYaNbHbIV PEXUM U NoAAep)XaHUe NOCTOSIHHOMO AaBMneHus;
MokasbiBaeT NoTpednsiemyto MoLwHocTb (P1), BblpaxeHHyto B BT;

HacTtpolika aBTOMaTn4eckoro HOYHOro pPexuma;

MHTennekTyanbHbIl Npeobpa3oBaTtesib YacToTbl;

Knacc akoHOMUK B 9HEprumn cooTBETCTBYeT TpeboBaHNAM aHeproadddeKTMBHOCTM knacca A.

3.Pa6oune ycnoBus

Tun cuctems:

1) CvcTema ¢ NOCTOSIHHLIM PAcXoAoM TENMOHOCUTENS UM CUCTEMA C UBMEHSIEMbIM PACXOLAOM TEMIOHOCUTENS;
2) Cnctema € u3MeHsieMow TemnepaTypor TEeNNOHOCUTENS;

3) Cnctema € HOYHBIM PEXMMOM.

ﬂepeKaHMBaemaﬂ XUOKOCTb!:

1) Yucras, HearpeccuBHasi, Heroptoyasi, HeBoCnIaMeHsILLascs, B3pbiBo6e3onacHas XUAKOCTb, 6€3 BOMIOKOH,
TBEpPAbIX YaCTUL, M MUHeparbHbIX Macer;

2) B cucteme otonneHus nepekadBaemMasi XXMOKOCTb OO/MKHa COOTBETCTBOBATb CTaH4apTaM KadeCcTBa BOAbl B
CcucTtemMme oTonsieHus;

3) B cucTteme ropsivero BogocHabxxeHWst 1 OTONNeHUsl TeMnepaTypa XUAKoCTM AoMmkHa ObiTk B AnanasoHe oT 0°C go
110°C.

4) CteneHb nblne-snarosawubl: 1IP42;

5) NaBneHue B cucteme: makcumym 1.0 MPa.
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2. OnucaHune moaenu

Gamma 25 -6 /180

MoHTaxHas AnvHHa (MM)

MakcumanbHas BeicoTa nogbema (M)

HomuHanbHbI AuameTp BcacblBatoLLero
OTBEPCTUSA U BbINYCKHOrO OTBEPCTUSA (MM)

Mopenb BoaAaHOro Hacoca

3. UHCTPYKLMNA NO MOHTAXYy

1. HCTpyKUMSi MO MOHTaXy

1.1. Nepen MOHTaxoM Hacoca HeOOXOANMO NPOBEPUTL UCMPABHOCTL CUCTEMbI TPYOONPOBOAOB, a Takke obecneynTb
o4mncTKy Tpyb OT mpuMecei, Lwnaka oT CBapku, rpsisv 1 T.4.; YactoTa nuTanus - 50Hz, HanpsikeHue - ogHodasHoe 2208,
3HaueHune konebaHui HanpskeHus - -10% - +6%;

1.2. ONeKTPOHACOC AOMMKEH ObITb YCTAHOBMEH B CYXOM U BEHTUNMPYEMOM MecTe, 4To6bl 06ecrneunTb 3almTy oT Bnarv n
KOHTaKTa C BOAOW, MECTO YCTAaHOBKM JOIMKHO ObITb Nerko 4OCTYMNHbIM Afsi 06CMyKMBaHUS U 3aMEHbI;

1.3. Ecnu Hacoc ycTaHOBMEH Ha OTKPbITOM BO3ayXe, He0OXOAMMO YCTaHOBUTb 3aLLUMTHbBIV KOXYX; €CINv Hacoc
YCTaHOBIIEH B MOMELLEeHUW, HeobX0aAMMO He AONYCTUTL NonajaHne BoAbl Ha 3MEKTPOHHbIE KOMMOHEHTbI Hacoca;
3anpeLlaeTcs ycTaHaBn1BaTb HAacOC B BaHHOWM KOMHaTe BO u3bexaHvie nonagaHns napos BoAdbl B KNEMMHYHO KOPOOKy 1
NopaxeHusi ANeKTPUYECKNM TOKOM;

1.4. Mocne ycTaHOBKKU Hacoca NOAKMUMTE NUTaHWe ANs NPoBepkU paboTbl, NepekniounTe BbikMioYaTerb pexvma B
PEXMM BbICOKOI CKOPOCTH S3, NPOTECTUPYIATE HACOC B HOPMATIbHOM PEXUME;

1.5. ins yno6cTBa 06CnyXMBaHUs HAacoca PeKOMEHAYETCs YCTaHOBUTL 3anopHylo apMaTtypy A0 U Mocre Hacoca;

1.6. Touka NOAKIIOYEHMS HAacoca A0MKHA UMETL 3alLMTHOE 3a3eMrieHne. He gonyckaeTcs Ucrnonb3osaTh Hacoc 6e3
323eMIAIOLLETO KOHTAKTa;

1.7. Heobxonmmo noBecuTb nNpeaynpexaatoLLyto Tabnuyky Ha paboTatoLlem Hacoce;

1.8. Heobxoammo perynsipHo NpoBepsiTb CONPOTUBIIEHNE U30NALMK SNEKTPOABUraTens Hacoca, ConpoTVBIeHNe B
XOJIOAHOM COCTOSIHUM [OMKHO ObITb He Hke 50 MOm(Meraom);

1.9. Ecnu kabenb anekTponuTaHusi NoBpexXaeH, HeobxoaAMMO NPOM3BECTU €r0 3aMeHY, UCMONb30BaThb AOMycKkaeTcst
TOMNbKO OpUrMHanbHbIe 3anyacTu;

1.10. TpaHcnopTupyemasi cpea - KMaKOCTb: YMCTas, KuaKasi, HearpeccuBHasi, Heroptodasi, HEBOCMNIaMeHsIOLLAACS U
B3pbiBo6e3onacHasi, 6e3 BOSIOKOH, TBEPABLIX YaCTUL, M MUHeparbHOro Macna.
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2.MoHTax
2.1.MoHTax

<
<=

1 :
i |

War 1 Lar 2 War 3
Puc. 1

CTpenKa Ha Kopnyce 3/1IeKTpOHacocCa - HanpaBaeHUe Te4eHna XMAKOCTM NO Kopnycy Hacoca.

«—————

LY

Pwuc. 2

-

1. CTperika Ha Kopryce 3rekTpoHacoca - HanpasreHe TeYeHNst KUAKOCTY B KOpyce Hacoca;

2. Bo Bpems MOHTaxa Ban ABuratensi 4OmKeH ObiTb B rOPU30HTaNIbHOM MOMOXeHWM (CM. puc. 2);
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2.2.MoNoxKeHne KOHTPOIbHO KOPO6KK

1 A\

Bbicokaa
Temnepatypa

Puc. 3.1 Puc. 3.2. Puc. 3.3.

Bbicokoe
Aasnexune

Puc. 3.4. Puc. 3.5. Puc. 3.6.

Pwuc. 3.

MpeaynpexaeHue: MNepekaunBaemas KMAKOCTb MOXKET MMETb BbICOKYHO TeMNnepaTtypy v
AasneHue. Mepep CHATMEM Hacoca HeO6X0AMMO COPOCUTL AaBreHMe B CUCTEME U

nepeKpbITh 3aNopHY apmaTypy Ha Hacoce.
Mpeaynpexaexue!

2.3 U3meHeHM1e NOJI0XKEeHUA KOHTPOJIbHOM KOPO6KM

KoHTponbHasi naHenb BpaliaeTcs no ocu Ha 90°; Npu HE0BXOAMMOCTN MOXHO U3MEHWUTb MOHTaXXHOE MOMOXEHNE
KOHTPOSbHOW NaHenu, AonyckaeMoe MonoXeHe KOHTPOmNbHOM NaHenu Ha puc. 3.5.

1. OTKpYTUTb YeTblpe BUHTa OMKCMPYIOLLME KOHTPOSIBbHYIO MaHenb Hacoca (puc. 3-4);

2. TMoBepHYTb KOHTPONbHYHO NaHemNb B Hy>XHOE HanpasneHue (puc. 3-5);

3. 3akpyTuTb YeTbipe BUHTa puKCUpytoLwme naHens (puc. 3-5);

Mocne N3MEHeHWs NOMOXEHUs! KOHTPOMBHOW NaHen HeOBXOANMO 3aMOSHUTL CUCTEMY XMAKOCTHIO U OTPbITh 3aMOpHYHO
apmarypy, Nocre aToro MOXHO 3anyCTUTb HacocC.

Mocne 3aMeHeHUA NONOXKEHUA KOHTPOIbHOM KOPO6KM Hapo
3aN0/HUTb CUCTEMY NOAKAYUBALIOLLEN XKUAKOCTBIO U BKAIOYUTD
Mpeaynpesaenue! 3anopHbINA KNanaH, NOTOM MOHO 3aNyCTUTb 31IeKTPOHACOC.




ONIS

2.4.Kopnyc Hacoca U TeNN0OU30NALUA CUCTEMDbDI

Puc. 4. Tennonsonauma Kopnyca Hacoca

BbINONHUTBL TEMMoOM30NsLMIo Kopryca Hacoca v TpyGonpoBoaa, YToObl CHU3WTh
TennonoTepy OT Hacoca u TpyGonposoaa.

A Henb3s nsonupoBaTb UK 3aKpbiBaTb KOHTPOSLHYIO NaHenb.
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2.5.9neKTpnyecKkoe coeguHeHue

BcraBuTb 1 noodepeaHo
3aXaTb BUHTaAMU

Kabenb-0.75m°

BHewWwHMN anameTp Kabena:
MaKCMManbHbIi G10MMm;
MUHUMaNbHbI 1 G5SMM.

Puc. 5.9neKkTpuyeckoe coeguHeHune

1. Hacoc pomxeH 6biTb COeAMHEH C 3a3eMnsoLWnM npoao,qom@
2. Hacoc npucoeamHsieTcs K 3NeKTponuTaHuio Yepes GbiICTpopasbeMHbIN LUTEKep,

MWUHUMarnbHOE PpacCToAHUE MexXay Xunamu kabens - 3mm.

- Hacoc He TpebyeT BHelUHel 3aLMTbl ANeKTpoaBUraTens;
- [MpoBepbTe COOTBETCTBUE HAMPSHKEHUS MUTAHUS U YACTOThI CETU 3HAYEHUAM Ha

6MpKe aneKkTpoaBuraTens,
- Ecnn WHOUKaTOpHaA namMmna Ha KOHTpOl'IbHOIZ naHenu roput, 3TO 3HaYUT

NOAKIYEHO NUTaHWE;
- Ha nuHuto anekTponutaHna Hacoca HeobXoAMMO YCTaHOBUTL NpedoXpaHnTenb

HoMuHanom 1 A.
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4. OnucaHune nHTepdenca

1 OnepauunoHHas naHenb
1.1. OnucaHve naHenu ynpaeneHus

1) PakTnyeckas MOLHOCTb Hacoca, eanHuLa namepeHuns- Br;
o 2) IHaukaums aBTOMaTU4eCKOro HOYHOTO PeXnMa;
3) KHorka BKMHoUYeHUst aBTOMaTUYECKOrO HOYHOTO PEXUMA;

)
4) KHonka HacTpOnKuN pexXMMoB Hacoca;
5) MlHankaTop aBTOMaTU4Yeckoro paboyero pexvma;
6) NHavkaums cemun pabounx pexnuMoB Hacoca.
Gamma
High Ffficiency Puip
Puc. 6.
1.2.0nuncaHune 6upkmn
[ c
NBHbI i Hacoc
Mogene:Gamma25-6/180 Nosnuwna Onucanune Nosunuma Onucaxune
2-- |-No.: 1 EE1 7 MotHocTs (W)
Hz MwuHUManbHaa mowHocTb (W)
-1 T110°C IP42 Knacc F 220-240B 50/60Iy 5 Makc1manbHas MoLHOCTb (W)

2 3aBsoackoit Ne 8 MakcumanbHoe AasneHue cuctembl (MPa)
3 Knacc Tennotsl 9 Cep 1 3HaK
4 Knacc IP 10 MpowussoguTens

EEI<0.20 ---

EAL 2

MADE IN CHINA -~~~ 10

Puc. 7.bupka

2.0nncaHne nHaMKaumMm naHenu ynpasneHns
2.1. Nocne nogaun NUTaHWs 3aropaeTcs MHAVMKaUUS B 30He 1;
2.2. Bo Bpemsi paboTbl HOMKaums B 3oHe 1 nokasbiBaeT NoTpebnaemMyo MOLHOCTb

Hacoca;
2.3. OTkas, npenaTcTByOLWMIA HOpMarnbHOW paboTe Hacoca (Takow Kak briokvpoBka), Oyaet
oTtobpaxatbes kak "E(X) (X pasHo 1 unu 2) ;
2.4. Ecnv BO3HMKaEeT 0Tka3s, To HeoBXoanMO OTKMIOUMTE MUTaHWE, YTOObI YCTPaHUTb 0TKa3

(ctpaHuua 19). Nocne ycTpaHeHUsa 0Tkasa CHOBa MOAKIHOUYUTE NMUTAHWE U 3anyCTUTb HAacoC
3.VHankaums pexunmos paboTbl
MHTennekTyanbHbIA LMPKYNALMOHHLIA Hacoc ¢ npeobpasoBaTenemM 4acToTbl cepum
Gamma nmeet BoceMb (10) pexxMMoB paboTbl, C MOMOLLbIO KHOMKN HACTPOMKM pexmnma MOXHO
BblIbpaTh HeobxoaMMbIA. HacTporika pexxMMoB aneKkTpoHacoca npeacTaBneHsbl B Tabnuue:
[ns naHenu ynpaeneHus ¢ 8 pexxumamu paboThbl
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30Ha NoKa3sa naHenun 4-6m

Kij;:;:ir;o O603HaveHune Onucaxue Bua Ha naHenu
(o] AUTO
(3aBoackan ABTOMmaTUyecKasa agantauua -
HacTpomKa)
1 PP1 Kpuasi MuHMManbHoro . . I
nponopuyuoHanbHOro AasfieHus
2 PP2 Kpusas MakcumanbHoro . . l
nponopuyuoHanbHOro AasfieHus
3 CP1 Kpusas MuHnmansHoro . . I
NOCTOSAHHOrO AaBreHus
4 CcP2 KpuBasi makcumansHoro . . l
MOCTOAHHOIO AaBneHusa
5 1 KpvBasi nOCTOAHHOW CKOPOCTU, 1 CKOPOCThL . + I
6 1 KpvBasi NOCTOAHHOW CKOPOCTU, 2 CKOPOCTb +
7 n KpnBasi NOCTOSIHHOM CKOPOCTH, 3 CKOPOCTb + .
8 AUTO ABTOMaTu4yeckas agantauus

30Ha NoKa3a naHenm 8-12m

KonunyecTtso
N O6o3HaueHune Onucaxue Bua Ha naHenn
HaxaTtum

0 A (3aBOACKaH ABTOMATMYeCKas agantauma I 77777

HacTpoiiKa) AanTay, \
Kpneasi MMHUManbLHoro @

1 PP1 H-1 :

NpONopLMUOHaNbHOro AaBneHns et
2 PP2 KpuBas cpeaHero nponopLuuoHansHoro AasneHuns . + I @
Kpueasi MakcumanbHoro @

3 PP3 0 B[ <
PONOPLIMOHANBHOIO JaBneHus @

KpuBasi MUHUMaNbLHOTO -

4 cP1 P . + l i
MOCTOSIHHOO AaBreHus @

5 CcP2 KpuBasi cpeiHEro NOCTOSIHHOIO [laBrieHus . + I -
Kpusas makcumansHoro @

6 cP3 B+ =
NOCTOSIHHOTO AaBneHns ®
7 I KpuBasi nocTosiHHOWM ckopocTu, 1 ckopocTb . + I -®

8 I KpuBasi NOCTOSAHHOM CKOPOCTU, 2 CKOPOCTb . + I <
9 ] KpuBasi NOCTOAHHOI CKOPOCTU, 3 CKOPOCTh . + I <®
10 A ABTOMaTuyeckas agantauus I <®

4. VlHankaums aBToMaTU4eCcKoro HOYHOro pexuma. O6o03Ha4veHa , €CIMn nHankKaTop
HOYHOTIO peXunma roput, 3Ha4yunT beHKLlI/I;I aBTOMATU4Y€CKOro HOYHOrO peXxXunma BKIK4YeHa.

5. KHonka BKNOYEeHNS aBTOMATUYE€CKOrO HOYHOrO pexunma:
* OTa KHOI'IKa, BKJTlOMaeT Unu oTkn4aer beHKLWIPO aBTOMaTU4Y€CKOro HOYHOro

pexunma;

* QYHKUMS aBTOMATUYECKOro HOYHOMO pexumMa TONbKO NOAXOAUT OTONUTENbHOW cucTeme
C AaHHOWU dyHKUuMen (pasgen 8 nyHKT 4);

* Bo Bpems 3anycka (hyHKLMN aBTOMaTUYECKOIO HOYHOTO pexuma 3aropaeTcsi UHAMKaTop

obosHauveHue 2;
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% 3aBockas yCTaHOBKa: PeXMM aBTOMaTUYECKOM HOYHOM (hyHKLUMK He paboTaeT Ans ycTaBokK: KpuBasi MOCTOSIHHOW
ckopocTu |, KpuBas NOCTosiIHHOW ckopocTy Il , KprBas nocTosiHHOM ckopocTy Ill, TO ecTb KorAa aNeKkTpoHacoC YCTaHOBMNEH
B PEXMM MOCTOSIHHOW CKOPOCTY |, PEXUM MOCTOSAHHOM ckopocTu |, pexum noctosiHHoM ckopocTy lll, Henb3sa BbiGpaTh

PYHKLMIO aBTOMATUYECKOTO HOYHOTO peXxuma.

6.BbI60Op KHONKM A1 HACTPOMKM 3/IeKTPOHacoca

1) HaxaTb KHOMKY HacTpOWKN pexviMa OAuH pas, HacTpoiika pexumMa anekTpoHacoca M3MeHUTCS;
2) MeHto HacTPOWKM PEXUMOB LIMKIMUYHO 3aMKHYTO.

7.Hactpoiika aneKTpoHacoca

3aBogckas HacTpolika = PeXUM aBToMaTUYecKo agantaumu.
PekomeHzyemas HacTpomka anekTpoHacoca:

®

T T

©MMWHHHHL

AUTO CpP

AUTO PP

PP

3aBOACKAnA HAaCTPOMKa = peXXMM aBTOMATMYECKOM aganTaumn.
PekomeHayeman 1 BbIOOpPOYHAA HAaCTPOMKa 3NeKTpoHacoca, No caeaytouemy rpaduky.

Tun cuctembl

Hacrpoiika anekTpoHacoca

Hawnnyywan HacTpoiika

BbibopoyHas HacTpoiika

KpuBas MuHumansHoro

oTonneHuAa

AUTO aBTOMaTM4ecKan
A Cuctema nogorpesa nona apanTaums NOCTOAHHOrO AaBMeHUsa UNu Kpusas
A u MaKCUManbHOro NOCTOAHHOrO
AasnexHus
B OpHotpy6Has cuctema | AUTO aBTOMaTuyeckan | Kpusas MakcuManbHoOro
oTonaeHus ajantauma NPONoOpLNOHANbHOTo AaBneHuns
KpIAEaR MaKcumManbHOro
AByxTpybHas cuctema Kpnsas makcumansHoro
C nponopuvoHanbHoOro

nasnexus

nNponopuUMOHanbHOro AaBnexns
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AUTO (pexxum aBTOMaTUYeCKON agantaummn) ycTaHaBNnBaeTCs B CUCTEME OTOMNIMEHUS € TennbiM
Monom n B ABYXTPYOHOW cnucteme. [JaHHbIN pexvM aBToMaTUYeCcKkn perynupyet NnponM3BoAUTENbHOCT
3MEeKTpOHacoca B COOTBETCTBMMN C PaKTUYECKOM NOTPEBHOCTbIO cucTeMbl B Tenne. Mockonbky
NPON3BOAMTENBHOCTbL PErynyMpyeTcs NoLaroBo, pekomMeHayeTcs, 4Tobbl Hacoc Haxoauncs B AUTO
(pexum aBTOMaTUYECKOM afanTaunm) He MeHee OAHON HeAenu, Npexae YeM N3MEHATb HaCTPOMKU.
Ecnu pewnTe BepHyTbes K «AUTO pexvm aBToMaTuyeckon agantauumy, anekTpoHacoC MOXeT
3aMOMHUTb MOCIEAHIO 3aaHHYI0 TOYKY PeXnuma «aBToMaTUyeckor aganTtauumy» U NpoAoIHKUTL
aBTOMaTUYECKY HAaCTPOWKY NPOU3BOAMTENBHOCTU. HacTponka anekTpoHacoca U3MEHSIETCS C
ONTUManbHOW Ha Apyrne JoNONHUTENbHbIE HACTPONKK. CrcTema OTOMNeHNs SBNSETCA «MeaneHHOW»
CUCTEMOW, N HEBO3MOXHO AOCTUYb ONTUMAIIbHOIO pexnma paboThbl 3@ HECKONBbKO MUHYT UK Yacos. Ecnn
ONTVMManbHOW HacTPOVKe aNeKTpoHacoca He yaaeTcs AobUTLCS naeanbHOro pacnpeaeneHns Tenna B
KaXxgon KOMHaTe, HaCTPOMKN arekTpoHacoca cregyeT U3MEeHUTb Ha Apyrue.

7.2. Pabota anekTpoHacoca no NpuHLMMy “KOHTPOsb NponopLmMoHansHoro agasnexns” (PP) nnu

NPUHLMMY «KOHTPOMb NOCTOSIHHOrO AaeneHusa» (CP).
B aTux AByx pexumMax B COOTBETCTBUM C MOTPEOHOCTAMM Tenna, aBToMatuka perynupyet

XapaKTEePUCTUKM 3rieKTpoHacoca. KoHTponb NponopLyoHanbHoro AaBreHus: B naHHoOM pexume pasHula
[aBrneHnst Ha BXOAE U BbIXO4E 3neKTpoHacoca 3aBUCUT OT pacxoga. Ha pucyHke Q/H kpusasi
nponopuuoHaneHoro gaeneHusi PPI n PPIl. KoHTponb nocTosiHHOro AaBneHusi: B JaHHOM pexume
pasHuLa AaBneHus Ha BXOAEe W BbIXOAE COXpPaHSETCs NOCTOSIHHOM, He 3aBUCUT OT pacxoda. Ha pucyHke
Q/H kpuBas noctosiHHOro gasneHus BoipaxxeHa CPl n CPII, aBnseTcs ropn3oHTanbHOWM KpUBOW.

7 .3. ABTOMaTU4YECKUIN HOYHOMN PEXRMM

p=]
OcHoBHo NpUHLUMN aBTOMaTU4eCKOro HO4YHOro pe)KVIMg

egAdiseHiedgQ

o
o
=
o
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o
Y
o
°
<
=
@
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|
o

19awa1ound egAdL seHLRdQQO

|q$m egAdL BEHW

Koten

B cucteme OoTOonmMeHus ¢ rasoBbiM 8. OCHOBHOM ApUHUUMN aBTOMATUYECKOTo
KOTINOM ¢ HebonbLuMM 06beMOM HOYHOrO peXxuma

BOAbl aBTOMATUYECKMIA HOYHOW

PEXNM He NpUMEHSIETCS.
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BHUMaTeNbHO|

1. Ecnun BbIGpaH pexxum NOCTOSHHON CKOPOCTU, TO (DYHKLMS aBTOMaTU4ECKOrO HOYHOTO PeXnuma He

paboTaer;
2. Ecnu nuTaHue Obino BIKIOYEHO, HY)XHO elle pa3 3anyCTuTb (yHKLUIO aBTOMaTUYECKOrO0 HOYHOTO

pexuma;
3. Ecnu cuctema otonneHus “nogaeT HeAOCTaTOMHO Tenna” (OTOMNMeHNs He[oCTaToOYHO), TO

Heobxogumo npoBepuUTb HaCTpOPIKVI aBTOMaTU4YeCKOro HO4YHOro pexunma. Ecnn CcCUTyauusa He nameHunaco -

BbIKMIOUYNTL (DYHKLIMIO aBTOMATUYECKOTO HOYHOTO PeXnMa;
B uensix obecrneyeHnsi Hammy4lero (yHKLUMOHUPOBaHKS aBTOMATUYECKOrO HOYHOIO PEXMMa Hado

BbINOMHUTL CMEAYoLLMe YCNOoBUSA:
a. YCTaHOBUTb 3M1eKTPOHACOC Ha nopatoLeM TpybonpoBoae CUCTEMbI Kak MOXHO Bnivixe K KOTIy;
B. Ecnu anekTpoHacoc ycTaHoBMEH Ha obpaTtHOM TpybonpoBoae , TO PYHKLMSA aBTOMaTUYeCKOro

HOYHOTO pexvma He paboTaer;
c. Cvictema (KoTen) AOMKHA MMETb (OYHKLIMIO aBTOMaTUYECKOTO YNpaBIeHWst TeMnepaTypoi

TennoHocutensi. Haxatb KHomMky (3) 4To6bl NyCTUTL aBTOMATUYECKUIA HOYHOWN pexxum; NHankaTopHas
,FOPUT, 3TO 3HAUUT TO, YTO (PYHKLIMS aBTOMATUYECKOTO HOYHOTO pexrma BKIto4eHa.

d’yHKLWIil aBTOMaTU4eCKOro HO4YHOro pexuma
1.Ecnn aBTOMaTU4eCKMIN HOYHOW PEXMM BKITHOYEH, SNIEKTPOHACOC aBTOMAaTUYECK/ NepeknvaeTcs

mexay aBTomatudeckon agantaunen (AUTO) n aBToMaTu4eCcKMM HOYHBIM PEXMMOM;
2. MepekrnoyeHre anekTpoHacoca Mexay aBTomatuydeckon agantaumen (AUTO) n aBTomatnyeckum

HOYHbLIM PEXMMOM 3aBUCUT OT TeMNepaTypbl nogatoLero Tpybonposoaa (He obpatHoro Tpybonposoaa);
3.Ecnun Temneparypa nogatolero Tpybonposofa cuctemsl nagaet Ha 10-15°C B TeyeHve npumepHo

[BYX 4acoB, TO aBTOMaTM4eCKW BKINOYaeTCsl aBTOMaTUYEeCKUA HOYHON pexxum. [MageHue Temnepatypbl
[ormkHo 6biTb 0.1°C/MuH.; Ecnn Temnepatypa nogatouero Tpybonposoaa nosbiwaercs B 10°C, 1o
BKITIOYaETCs pexum aBTomatuydeckon agantauum (AUTO) (He cBA3aHO C BpeMeHeM).

8. Cuctema c bainacom.

8.1. HasHaueHue GarinacHoro knanaxa.

o
>

O6Xx04HbIN KnanaH

Gamma
High Efficiency Pump




3

PyuHoM g ABTOMATUYECKUI
o L] . o
Puc.b I 06X04HbIN KnanaH 06X0AHbIN KNanaH
Puc. 10.

8.2. bavinacHbIn knanaH

8.2.1. ®yHKuMA GarnacHoro knanaxa:

Korga Bce knanaHbl Ans KOHTPONs TEMNepaTypbl KOHTypa HarpeBa Tennoro nona/paaMaTtopoB
3aKpbITbl, OanacHbIN knanaH MoXeT obecnednTb 0TBOA TENSIOBOM SHEPTUM KOTNa.

8.2.2. OnemeHTHI B cUCTEME

BavinacHbIvi knanaH:

Pacxogomep A ( puc. a).

Korga Bce knanaHbl 3akpbiThl, HA4O 06ecnevYnTs MUHUMATbHbIA MPOTOK.

HacTtpolikm Hacoca 3aBucAT oT Tuna GarinacHoro knanaHa - py4Hor 6anacHbii knanad unm
favinacHbIi knanaH ¢ aBToMaTn4eckum ynpasneHvem Temnepatypoii ( puc. 10).

8.3. PyyHon GannacHblin knanax.

BeinonHuth crnepytowne oencTeus:

8.3.1. Mpu perynupoBaHuu GarinacHoro knanaHa Hago obecneynTb YTobbl Hacoc paboTtan B pexume
ckopoctu | (puc. 9.) 310 0BecneuntT MUHMMAanbHbIA pacxon B cucteme. CM. PykoBogcTBO npovnsBogutenst

HarnacHoro knanaHa.
8.3.2. MMocne perynupoBaHusa 6annacHOro knanaHa BbIMOMIHUTE HACTPOWNKY B COOTBETCTBMM rMason 7

no HacTponke Hacoca.
8.4. ABTOoMaTuueckuii GannacHblin knanaH (6annacHbIi knanaH 4515t aBTOMaTU4ECKOro perynmpoBaHus

Temneparypbl)
BbinonHute cneaytoLume AencTeus:
8.4.1. Bo Bpems perynupoBaHusi 6anacHoro knanaHa Hago Ytobbl Ha Hacoce Obin ycTaHOBMEH

pexum ckopocTu . OT0 06ecneunT MYHUManbHbIN pacxo B cucrteme. Cm. PykoBoacTBO nponssoauntens

GavinacHoro knarnaHa.
8.4.2. MNocne HacTpomnky GarnacHoro knamnaHa yCTaHOBWUTb HACOC B PEXUM MUHUMArbHOIO UIn

MaKCcumMaribHOro nNoCToAHHOIO gaBneHusa.

9. Myck
9.1. MNepea nyckom
Mepen nyckom Hacoca HEOGXOAMMO 3anoNHUTL CUCTEMY XUAKOCTBIO, BbIMYCTUTL Bo3dyx. Ha Bxoge

Hacoca AOMKHO BbITb MUHUMarnbHOe Tpe6yemoe AasneHue.
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o
(> Gamma

High Efficiency Pump

Gamma
High Efficiency Pump

OnekTpoHacoC UMEET (PYHKLMIO CaMOPa3BO3ayLUMBAHMS, NO3TOMY Mepes 3anyCcKoM ero He Hy»HO
pasBo3gyLuMBaTh. Bo3gyx B anekTpoHacoce MOXET BbI3BaThb LUYM, KOTOPbI MCHE3HET Yepe3 HECKOIbKO

MWHYT paboTbl.
B 3aBWCYMOCTU OT pa3mMepoB 1 BUAa CUCTEMbI BO3AYX B driekTpoHacoce GyaeT GbiCTpo yaaneH, ecnm

Ha KOpPOTKOEe BPeMsi YCTaHOBUTb 3rekTpoHacoc B pexum ckopocTu . Mocne 3aBeplueHus
pasBo3AyLLUMBaHKS 3MEKTPOHacoca (Mocne UCHE3HOBEHWS LyMa), HACTPOWTE 3MIEKTPOHACOC B
COOTBETCTBUWN UHCTPYKLIMEN.

3anpelyaeTcsa BKIO4YaTb Hacoc 6e3 XXUAKOCTMU.
He BknroyanTe Hacoc Ha 3aBO3AYLLIEHHOW CUCTEME.

10. PacxogHas xapakTepucTuka Hacoca
KpvBble 3aBMCHMOCTM pacxoga 1 Hanopa.
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11.KpuBada xapaKTepucTmk

(GammaXX-4XX)
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(GammaXX-8XX)
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5. TexHU4YecKMe napameTpbl U MOHTAXKHbIW pasmep

1.TexHM4YecKne gaHHbIe

MuTtaHne

230V, -10%/+6%, 50Hz, PE

3awuTa gsurarens

He Tpebyetcsa

Knacc 3awmtbl P42
Knacc usonaumn F
OTHOCUTeNbHAA BNAXHOCTb Makcumym 95%

Hecyuiee aaeneHue cuctemsl

Max. 1.0 MPa, 10bar, 102m water column

[laBneHue BcacbIiBaloLWEro oTBEPCTUA

Temnepatypa XuaKocT  MUHUMaNbHOE BXOAHOE AaBneHue

<+75°C  0.05bar, 0.005MPa, 0.5m water column

+90°C  0.28bar, 0.028MPa, 2.8m water column

+110°C  1.08bar, 0.108MPa, 10.8m water column
EMC ctaHgapt GB4343.2 GB/T17626.4 |IEC61000-4-4

Knacc 3BykoBoro aasnexHuna

Knacc 38yKOBOro gasneHus anekTpoHacoca Huxke 436 (A)

TemnepaTypa OKpyKatoLen cpeabl

0°C to +40°C

Knacc temnepartypbl

TF110

Hapy»Haa Temnepatypa

MakcvmanbHasi Temnepatypa koprnyca He 6onee 125 0C

TemnepaTtypa *uaKocTn

+2°C to +110°C

EE1

<0.20(4-6m)

<0.23(8-12m)

[nsa npepoTBpalleHnsi o6pa3oBaHKs KOHAEHcaTa B NaHeny ynpaeneHusi, Temnepartypa
ABuraTensi 4ormkHa ObiTb Bbile TemnepaTypbl OKpY>KatoLLEero Bo3ayxa.

Temnepatyp OKpy»atoLLen

Temnepatypa *K1aKoctm

cpeapl (°C) MuHumanbHas (°C) MakcumanbHas (°C)
0 2 110
10 10 110
20 20 110
30 30 110
35 35 90
40 40 70

TeMﬂepaTypy BOAbl B CUCTEME ropadvero BOJOCHabXeHue He pekoMeHOyeTCA onyckaTb HUXe
65 °C.
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2. MOHTaXHbIl pazmep

labapuTHblE 1 MOHTaXHbIe pasMepsbi

G
| o -
H1
B
H
Pasmep Pa6ounit
Mogens Bec Tok (A) ”::.223:"
H(mm) H1(mm) L(mm) B(mm) G(*)  |(uckniouen kaen) noavema (m)
Gamma20-4/6-130 138 112 130 93 1» 1.94 0.04-0.25/0.04-0.31 0-4/0-6
Gamma25-4/6-130 138 112 130 93 11/2» 2.12 0.04-0.25/0.04-0.31 0-4/0-6
Gamma25-4/6-180 138 112 180 93 11/2» 2.27 0.04-0.25/0.04-0.31 0-4/0-6
Gamma32-4/6-180 142 112 180 93 2» 2.46 0.04-0.25/0.04-0.31 0-4/0-6
Gamma25-8-180 185 133 180 99 11/2» 4.80 0.10-0.72 0-8
Gamma25-10/12-180 185 133 180 99 11/2» 5.00 0.10-1.08/0.10-1.55 0-10/0-12
Gamma32-8-180 185 133 180 99 2» 4.85 0.10-0.72 0-8
Gamma 32-10/12-180 185 133 180 99 2» 5.05 0.10-1.08/0.10-1.55 010/0-12
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6. BHEWHN I KOHTPOJIbHbIWA PeXXUM U CUrHan

1. MpvHUMN ynpaBneHus
LIMpKynsiunoHHbIN BOASHOM HAcoc € MHTENNeKTyanbHbIM NnpeobpasoBaTtenem YyactoTel Gamma/10/12

ynpaBnseTcs UnupoBbIM CUTHANOM LUMPOTHO-UMMYSIbCHOW MOAYNALMM HU3KOTo HanpskeHns (PWM), a
€ro CKOpOCTb BPaLLEHNS 3aBUCUT OT BXOAHOTO curHana. 3agaHHbln pexxvum paboTbl Hacoca onpegenser
N3MeHeHne Npon3BOANTENBHOCTM Hacoca.

1.1. KoHTponbHbIN curHan
1.1.1. Undposoit H13koBomnbTHbIN PWM curHan

ManbBaHM4Yeckas pa3BsA3ka

BxogHas yactota PWM 1000-1500Hz
Bbicokuin ypoBeHb BXoAHOro HanpsbkeHns Uin 4.0-24.5V
Hu3kuin ypoBeHb BxoaHoro HanpsixeHus Uil 0.7V

PWM pana3soH perynvposaHus 0-100%

BxopaHowm Tok BbICOKOro ypoBHsi IH Max3.5mA@47000hms

Max10mA@1000hms
MonsipHoCTb curHana [MocTosiHHasA
[nuHa curHanbHoro nposoga 3m
Bpemsi Ha noabeM 1 nageHue <T/1000
1.1.2.CKBa*KHOCTb
d%=100xt/T
T N
L on
PWM=1on/T —
1 30%
. 50%
U .
\ 10%
vUp
Rise time wp{ Fall time

Puc.11.®dopma BosHb PWM
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Mpw nogkntodeHnn curHana PWM Hacoc ynpaensieTcs Yepes BHellHee ynpasneHue, korga PWM
CUrHan oTCyTCTBYET, HACOCOM YNpaBnsieT BHYTPEHHWUIA KOHTPONnep.

Jlornka pabotel PWM curHana:

Bxogswmn PWM curian perynupyeT CKOpOCTb BpalleHUs u paboyee cocTosiHue Hacoca; CurHan
obpaTHoi cBasn PWM MOHUTOPUT pabodee COCTOSIHME U TEXHUYECKMe napaMeTpbl Hacoca.

XH R46

-

RO0805,510R=5%

SOP4.PC817A

+5v

D6
R3s  IN4148LL34
R0603,4.7K£1%

PCl
4

R36
RO0805,510R+5%

R0603,1K+1%

C0603.102.50V£5% SOP4.PC817A

Puc. 12.

1.2. OnpegeneHve yHKUUKM BXOAHOro curHana PWM:
1.2.1. BxogHon curHan PWM 1 (Tun otonnexus)
Korga curHan PWM BbICOKMIA — HAcCOC BpaLlaeTcsl Ha MUHUManbHOM CKOPOCTU He pearnpys Ha

He3HauuTernbHble N3MeHeHUst curHana (Hacoc 6yaeT BpaLLaTbCst Ha MUHMMAanbHOWM CKOPOCTU B Npedenax
85-90 % o1 makcumanbHoro 3HadeHus PWM curHana) Ecnu kabenb ynpaBneHus ra3oBoro kotna
NOBPEXAEH, HAaCOC NPOAOIHKUT paboTaTb Ha MakCMMarbHON CKOPOCTU ANs Nepeaayun Tenna ot
TennoobMeHHWKa KoTna.

CKOpOCTb BpalyeHus

BxoaHoi curian PWM (%)

Puc. 13.BxogHolt curHan PWM 1 (oTonneHus)

20
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BxogHow curHan PWM (%) CocTosfHME Hacoca
0<PWMS<10 OnekTpoHacoc paboTaeT Ha MakCUMarnbHON CKOPOCTM
10<PWM<84 JIMHenHas 3aBUCUMOCTb MOLLIHOCTY curHana

1 CKOPOCTU Hacoca
84<<PWM<91 .

Hacoc paGoTaeT Ha MUHUMArbHON CKOPOCTU
91<<PWM<95 .

Ecnu BxofHoW curHan konebnercs B 9TUX npegenax

HacoC Nepuoanyecky BKMOYAETCs U OTKNoYaeTcs
95<<PWMS<100 Hacoc He pa6oTtaeT

1.2.2. BxogHon curHan PWM 2 (conHeyHas aHeprus)

Korga PWM Hu3kuii Hacoc neprogmnyecku BkitodaeTca n octaHasnueaetcs. Korga PWM curHan
OTCYTCTBYET, LIMPKYNSILMOHHbBIA HAacOC OCTaHaBNMBaeTCs B Liensix 6esonacHocTu. B cnyyae notepum
curHana, Hanpumep, us-3a NoBpexaeHUst kabens, UMPKYNSLMOHHBIA HACOC OCTAHOBUTCS, YTOObI N3bexaTb
neperpesa CUCTEMbI CONMTHEYHOIN SHEPTUN.

BxoaHou curHan PWM (%)

BxoaHow curHan PWM (%) CocTofHMe Hacoca

0SPWMS5 Hacoc He paGoTaet

Ecnu BxogHoM curHan konebnercs B 3TUx npeagenax
5<PWMS8 HacoC NepUOANYECKN BKITIOYAETCS U OTKMIoYaeTcs

8<PWM<15 Hacoc pa6oTaeT Ha MUHUMAanbHOM CKOPOCTY

JInHeiHas 3aBUCUMOCTb MOLLHOCTYU
15<<PWM=90 CUrHasma m cKopocTtn Hacoca

90<<PWM<100 Hacoc paboTtaeT Ha MakcrmMarnbHOWM CKOpoCTU
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1.2.3.TpegynpexaeHue

CurHan obpaTtHoli cBa3n PWM mnsrotossieH B Tune 5V WMpUHbI UMNYyAbCa NPAMOYFOAbHOM
BOJIHbI, UCNONb3YET U30/ALUIO CBETOBOTO C/Iy4aliHOTO COBMNaZeHUA, NPU NOCTOAHHOM YacToTe
B 75Hz uMPKYNALMOHHOTO HAaCcOCa 3HAaYeHMe BCEX CKBAXKHOCTE BpEMEHHO onpeaeneHo
Kak cnegytouiee:

100
90 OkupaHue paboTsl (cTon)
MpeaynpexaeHue n cton: oTkas, 610KMPOBKa Hacoca
MpeaynpesaeHue n CTON: 3SNEKTPUYECKUIA OTKa3
80
MpegynpexxgeHme MakcMmanbHaa MOWHOCTb BOAAHOIO Hacoca <80W
?.D.. .............. e L L T T PR R R TR T Y
&80 é;\
50 Q
Q\o
40 - =
el
30 N
&
20{ &
N |
10 4 ! MouwHocTb ['N]
0 : . t o
5 50 100 150 00 250
Puc. 15./1ornyeckumin pucyHoK obpaTHOM cBA3KU
BbixoaHoW Bpems Bpems Mpenmyiect
curHan OLEHKM CBepeHua Hacoca CHATUA BEHHbIN
PWM (%) (s) OLLEHKM (s) Knacc
95 0 PWM curHan xaet pabotbl (cTon) 0 1
90 30 MpepynpexaeHve/cron/610kMpoBKa owmnbouHas 12 2
85 0-30 MpepynpexaeHne/cTon/anekTpuyecTso 1-12 3
ownbo4Hoe (HexBaTKa a3, CBEPXTOK)
75 0 MpeaynpexgeHue (nepenpeccoBka, 0 5
HefonpeccoBKa)
0-70 / 0-80W (HaksoH: 7/8 %PWM/W) / 6
0-120W (HaknoH: 7/12 %PWM/W)
0-180W (HaknoH: 7/18 %PWM/W)
BbixogHas 75Hz+/-5%
MOLLHOCTb
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7. KoHTpoabHbIli pexxum Gamma, nHTepdeiic nonb3osartens M HacTpoiika

1.KoHTponbHbIV pexxum Gamma v kpusasi
Mogenbs Gamma MakCcMManbHO UMEET NATb KOHTPO/IbHbIX PEXMMOB, KaXKA bl PeXUM
MmeeT YyeTbipe KpMBble, MPUMEHAIOTCA B Pa3HbIX MAaKCMMa/bHbIX BbICOTaX Nogbema.

BHeLHWi1 KOHTpONb BHYTpPEHHWI KOHTpPONb
MacuutabHoe MoctoaHHoe MocToAHHan
PWM P1 PWM P2
fasnexHune AaBneHne KpuBas
Kpusaa Min Kpusas Min Kpwueas 1 Kpusas 1 Kpusas 1
KpwuBas 2 Kpwusas 2 Kpwusas 2
KpwuBas 3 Kpusas 3 Kpwusas 3
Kpusaa Max Kpusasa Max Auto / Kpusan 4

2.Mogens Gamma
ITW HACTPOWKM NpesocTaBaeHbl KaK MOAENN NpeaBapuTeibHOM HACTPOMKKU

Bbibop NpumeHeHne DyHKUMA KOHTPONbHBIN pexum v KpuBas
BHewHwui BHYTpeHHUI
KOHTPO/b KOHTPO/1Ib
O6bI4HbI Linpkynsauns Bce cobcTBEHHbIE / PP1-3
™n Tennow BoAbl KOHTPO/IbHbIE CP1-3
pPEeXUMbI U KpuBble CS1-3
paboratotT AUTO
HouHolpexum
Mogenb Cuctema WUcnonbsyet
PWM oTonneHna/man pacctaHoBky PWM PWM P1 /
CO/IHEeYHOM P1 unu pacctaHoBKy PWM P2
3Heprumn PWM P2
KomBuHMpoBaHHbIi| HVA! P TaeT Npu BCex PP1-3
N o (R B o
PWM P2 AUTO
PEXMMaX U KpUBbIX HouHoliperum

3.UHTepdeitic nonb3osaTens

ONIS
T e, @, @,
86606006 0r—— LED4
- 000000
-7 @° “@ @JW
// N |
L7 o o o © D— LEDN
4 LED <~~~ —— - 1
HAWKATOpHaA namna N N . ‘R 79',7 737 . 7A7 B 7\
LED1——] KHonka
LED2 —
LED3

Puc. 16
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Moka3s nHTepdelica nonb3oBaTens
* Bug xapakTepucTuk (pabounx)
« Pabouee cocToaHue
« MpepynpeauTenbHoe cocToaHme
* BuA HacTpoOWKKM (Mocne HaxKaTus KHOMKK)
Bo Bpemsa paboTbl BOAAHOIO HAaCOCA HA 3KPAHE MOKA3blBAETCA BUA XapaKTepucTmK. Ecnm Haxatb

KHOMKY, NepeKNtoyYnTb BUA MHTepdeiica nonb3oBaTens Uan Bbi6paTh MoAENb HACTPOKKU PaboThbl.

24

4.HacTtpolika

Mogenb KOHTPOA HTepdeiica NoNb3oBaTens

C nomoLLblo OAHOM KHOMKKM M oaHOro LED uHTepdeiica MoXKHO ynpasasaTe Bcemu mogenamu Gamma.
C nomMoLLblo KHOMKKM BbIGpaTh cneaytowme paboume peskmmsl.

Ha nHTepdelice nonb3osaTena NokasbiBaetca mepuaHue LED no coveTaHuio ciegytowero rpadumka.

06biuHbIN TR Gamma
3TOT UMPKYNALMOHHBIN HACOC MMeeT 4 BHYTPEHHUE KOHTPO/IbHbIe MOAENN, UMEeeT

camoafanTauuoHHYo GyHKLMIO.

MacwTtabHoe fasneHue

Macwra6Hoe | LEDPP | LEDCP | LEDS | LEDA | LEDN | LED1 | LED2 | LED3
AdaBneHue
PP1 . .
PP2
PP3 . .
A

MocTtoAaHHOeaBneHNE

MoctoaHHoe | LED PP | LED CP LED S LED A LEDN LED 1 LED 2 LED 3
AasneHune
CP1 . .
CP2 . .
CP3 . .
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[MocToAHHaA

CKOpOCTb

MocToaHHaA
CKOPOCTb

LED PP

LED CP

LED S

LED A

LEDN

LED 1

LED 2

LED 3

S1

S2

S3

HouHol perxmnm

Tun GAMMA PWM

Mogenb BHeWHero ynpas/iieHWA 3TOro BOAAHOTO HAacOCa UMeeT AiBe KOHTPOJIbHbIE
MOJAENN - KOHTPO/Ib BHELWHEro KOHTPOAbHOTO curHana Pl nam P2 PWM.

PWM P1 (Tvn otonneHus)

PWM1 LEDPP | LEDCP | LED S LED A LED N LED 4
P1
PWM P2 (TMn conHe4yHoW 3Heprum)
PWM2 LEDPP | LEDCP | LED S | LEDA LED N LEPD2 4

Tun GAMMA KOMBMHMPOBaHHBbIN

Mogenb BHelWwHero ynpasBieHnA 3TOro BOAAHOIO Hacoca MMeeT OA4HY KOHTPOJIbHYIO
MOZAEeNb - KOHTPOJ/Ib BHELWHEro KOHTPONAbHOTO curHana Pl uam P2 PWM, numeet

yeTblpe BHYTPEHHUE KOHTPOJIbHbIE MOAENN

MacwTabHoe gaBneHue

Macwtab H O e
JaBrneHUe

LED PP

LED CP

LED S

LED A

LEDN

LED 1

LED 2

LED 3

PP1

PP2

PP3

A
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MNocTtoAHHOE AaBneHune

MoctosnHoe || 5 bp| LED CP|LED S
AasneHve

LED A

LED N |LED 1

LED 2

LED 3

CP1 .

CP2 o

CP3 .

MocTOAHHBbIN TOK

MOCTOAHHBINTOK LED PPI|LED CP LED S

LEDA |LED N |LED 1

LED 2

LED 3

S1 .

S2 .

S3 .

HouHolpekmum

PWM P1 (TunotonneHus)

LEDPP | LEDCP

LED S

LED A

LEDN

LED 4

PWM1

P1

PWM P2 (Tvn conHe4Hoi 3Hepruu)

LEDPP | LEDCP

LED S

LEDA

LEDN

LED 4

PWM2

P2
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YctaHoska PWM

Korga LMpKynaumMoHHbIN HAacoC NOAKMYEH K BHELLHEN cucteme ynpasneHus (curdan PWM), Hacoc
aBTOMaTunyecku nepexoaut B pexxum PWM P1 (Tyn oTonneHust) u MoXeT ObiTb NePeKnoYeH B pexmum
PWM P2 (Tun conHe4Hon aHeprum) KOPOTKUM HaxaTueM KrnaBuLLK NepekroYeHunst (Kak nokasaHo Ha puc.
17). P1 n P2 otobpaxatotca Ha LED4, pexxum PWM u 3HayeHne MOLLHOCTY B pearnibHOM BpeMeHu
oTobpaxaroTcs Neproan4ecKu.

1620 020 00 KopoTkoe LED4
10,000 @m‘:w\ HaXkaTue KNaBuLLm
fe oo \ /
e o o o P b
PP CP 5 A - — |
—— KHonKa

=N
=N
=

Puc. 17.

MpucoeanHenne curbana PWM

CTaHgapTHOe NoAKIoYeHre: TPeXNpPOBOAHOE;
HecTaHOapTHOe: B COOTBETCTBME C TPeOOBaHVAMM NOMb30BaTeNs.

100020

KpacHbiit (BxogHoM)
50+5
YepHbint (GND)

MenTbiit (BbIxOAHOMN

/
¥
-

Y ] ||| ——
3x6+1 | | 3x4+1

Puc. 18.
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Lo Havyana p360T Nno PeMOHTY U o6cny>|<uBaHmo Hacoca yseAMTer YTO OTKMK4YeHOo

arnekTponuTaHue
Kop otkasa MpuynHa otkasa MeTopa ycTpaHeHus oTkasa
Meperopen npegoxpaHuTens 3ameHa npefoxpaHuTensi
KoHTponbHas
OHTPOIbHa HeT nutaHus BkntounTb nuTaHne
naHersb BbIKIO4YEHa
ArekTpoHacoc He paGotaet BbIKMOUNTb U BKIOYUTL HACOC
El BriokvpoBka potopa Hacoca MpouncTnTb paboyee koneco
E2 OTtcyTcTBUE hasbl 3amMeHUTb NOBPEXAEHHYIO YacTb Hacoca
E3 HanpskeHne BbiCOkoe Unu HU3Koe YCTpaHWUTb HEMCNPaBHOCTb NMUTaHUS
E4 KopoTkoe 3amblkaHne 3aMeHUTb NOBPEXAEHHYI0 YacTb Hacoca
ES MoBbllweHHas Temneparypa Temneparypa IPM mogyns
CMNWLLKOM BbICOKasi NPOBepbLTE NevaTHyo
nnaTty unm TennooTeeaeHue,
OTPEMOHTUPYIITE NN 3aMEHNTE Hacoc
E6 HewncnpasHocts MO 3ameHuTe Hacoc
E7 3aLumTa oT cyxoro xoaa HexsaTka Boab! (MpoBepLTe AaBneHe Ha BXofe B Hacoc)

MpumevaHune: naHenb ynpasneHna noracHeT 4Yepes AeCATb CeKyH/ nocre nocrnegHero Haxatusa.
YTto6bl BKNIOYNTL NaHEmNb ynpasrneHna HaXXMnuTe Ha J'I}06y}0 KHOIKY.

MpumMeyaHne: Bee n3obpaxkeHusi, CXeMbl, XapaKTEPUCTUKU COOTBETCTBYHOT, KYNIIEHHOMY NPOAYKTY
(BKNOYasa BHELUHWI BUA, LBET U T.4.).

MpaBunbHas yTunuaauus npoaykTa
B uensix npegynpexaeHus Bpeda Ans okpyatoLei cpedbl i 300poBbs Yernoseka ot

HEKOHTPONMMPYEMON yTUNM3auuv , HeobxoaAMMO NPaBUIIbHO YTUNN3NPOBATh
| obopynoBaHwue, 4ToObl COAENCTBOBaTL MOBTOPHOMY MCMOMb30BaHMIO NPUPOAHbIX
pecypcos.
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9. MapaHTUiHbIE 06si3aTenbLCTBa

[apaHTUIHBIV CPOK XpaHeHust — 12 mecsLeB.

[apaHTUMHbBIN CPOK akcnnyaTauum — 24 mecsiua ¢ Aatbl NPoAaxu, HO NPU OTCYTCTBUU Ha
nacnopre LUTaMna ¢ ykasaHvem AaTtbl NpoAaXu, rapaHTUMAHBIN CPOK CHMCNSETCH ¢ AaTbl
N3roTOBMEHUsI (OKOHYaTeNbHbIM CPOK rapaHTMK yCTaHaBNMBaETCsl HEMOCPeACTBEHHO
npoaaBLOM, HO He MOXeT npeBbiwaTb 24 Mecsua). [peTeH3nn He NPUHMMAKTCS BO BCEX
cnyyasix, yKasaHHbIX B rapaHTUHOM TasioHe, Mpyu OTCYTCTBMM AaTbl NPOAaXW U WWTaMna
marasuHa (mognvcm npogasLa) B AaHHOM PYKOBOACTBE MO 9KCnyaTaumm, OTCYyTCTBUM
rapaHTUHOrO TaroHa.

FapaHTmVlele obsizaTenbCcTBa He pacnpoCcTpaHAKTCA Ha HeMcnpaBHOCTU Uagenua,

BO3HUKLUWE B pe3ynbrarte.
1) HecobntoaeHnst Nnonb3oBaTenem npeanucaHnin JaHHoro pyKoBoACTBa MO aKCcnyaTtaumu,

MexXaHN4YeCKOoro nospexaneHund, BbISBBaHHONoO BHELWHUM yOapHbIM U Nto6bIM MHBIM

BO3AENCTBUEM, NCTONBb30BAHNS U3LENNA HE MO HAa3HAYEHMIO;

2) cTuxuinHoro 6eACcTBUSA, AENCTBUS HENPEOAONUMON CuIbl (MoXap, HecHacTHbIV Cryyan,
HaBoAHEHWe, yaap MOMHWUW U Ap.), HEBNaronpUATHBIX aTMOCHEPHbBIX U MHBIX BHELLHMX
BO34ENCTBUI Ha n3genve, Hanpumep, Taknx Kak: neperpes, pasmMopaxuBaHue, arpeccuBHbIe
cpeabl U T.4.;

3) ncnonb30BaHNA HEKaYeCTBEHHbIX PACXOAHbIX MaTepnanos 1 3anyacten, Hanm4ns

BHYTPU U3AENUs MOCTOPOHHUX NPEaMETOB;
4) BCKpbITUS MOTOPA UM PEMOHTA BHE YNONTHOMOYEHHOIO CEPBUCHOTO LIEHTPA, K

6e3yCﬂOBHbIM NpuU3HaKaM KOTOPbIX OTHOCATCA: COpBaHHblIE FapaHTVIVIHbIe nromoGbl, 3anomsbl

Ha LWNNLEBBIX YacTaX KpenexHblX BUHTOB, YacTen Kopnyca u T.M.
5) Ha NpuHagneXxHocCTn, 3an4acTu, Bbillelline n3 CTtpoa Bcnencremne HopmaribHOro

M3HOCa, N pacxXogHble MaTtepuarsbl, Takme Kak: ynroTHUTEeNbHbIE NPOKNaaku, caribHUKNK,
KpbInbYaTKM U T. 4. FapaHTUAHBIN PEMOHT He NPOU3BOAUTCS, eCnK AeTarlb, KOTopas NOANEXnT

3aMeHe, siBnsieTcst ObICTpoM3HalumBatoLLencs!;
6) HeHagnexaltero obpalleHnsa Npy aKCnyaTaummn, XxpaHeHn n 0BCryxmBaHUM (Hanuyne

PXaB4YnHbI N MUHEpParibHbIX OTIIOXEHUN, 3acopbil, 3abuBaHune BHYTPEHHUX N BHELLHUX

NonocTel U3AEnuns Neckom, rpsasbio 1 T.4.).
MarotoBuTenb 06sA3yeTca B TeYeHWe rapaHTUIAHOIO Ccpoka aKkcnnyaTauum 6e3so3amesaHo

ncnpaenAaATb ﬂeq)eKTbl npoaykumn nnn 3aMeHATb ee, ecinu ,Cl,eq.)eKTbl HE BO3HUKITN
BCneacTBMe HapylweHna nokynartenem npaBui nonb3oBaHUA I'IpO,ElyKU,I/IeVI nnun npasun ee

XpaHeHus.
lapaHTWHBIA peMoHT (6e3B03Me3HOe YCTpaHeHe He[oCTaTKOB/MONOMKN) N3Aenunst

NPOWN3BOAMTCS NO NPEALABIEHNM rAPaHTUNHOIO TanoHa, a NnocnerapaHTUHbLIA — NaTHo, B
cneumann3npoBaHHbIX PEMOHTHbIX MacTepckux. MI3arotoBuTenb He NPUHUMAET NPETEH3UN Ha
HEKOMMNIIEKTHOCTb N MeXaHN4YeCKne noBpexaeHna n3genma nocrne ero npoaaku.
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Ona 3ameTok
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PYKOBOACTBO MO 3KCIMIYATALUN NHTENNEKTYAJIbHOIO
LNPKYNAPHOIO HACOCA C NPEOBPA3OBATEJIEM
YACTOTbl CEPU GAMMA




